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Summary: A checklist of marine Mollusca recorded in Spanish jurisdictional waters is presented, based on a thorough lit-
erature search and a limited input of recent field work. The list is detailed according to the five demarcations of the Marine 
Strategy Framework Directive (NOR, Spanish north coast; SUR, Spanish coast of the Gulf of Cádiz; ESAL, Strait of Gi-
braltar and Alboran Sea; LEBA, East coast of Spain and Balearic Islands; CAN, the Canary Islands). The list differentiates 
coastal species living from the supralittoral zone to the shelf break, deep-sea benthic or demersal species, and holoplanktonic 
species, and also distinguishes between non-indigenous species and species endemic to a particular demarcation. A total of 
2466 marine Mollusca species have been reported from Spanish waters, of which 1126 are recorded only from waters sur-
rounding the Iberian Peninsula, 498 are recorded from the Canaries only, and 842 are shared. That total number represents 
around 5.5% of the global marine molluscan richness. Shore and shelf species are the most numerous (1837), followed by 
deep-sea benthic species (490) and pelagic species (139), but the contribution of the deep-sea species is most noteworthy 
in NOR. All eight molluscan classes were represented, but solenogastres and scaphopods were notably more represented 
than usual in NOR. Species richness in SUR and ESAL was higher than would be expected from their areas, supporting the 
claim that Andalusian waters have an exceptionally diverse molluscan fauna. Thirteen species collected from INDEMARES 
cruises are here reported for the first time in Spanish waters. The species recorded in Spanish seas represent more than half of 
the 4340 species of Mollusca recorded within the scope of the European Register of Marine Species, making this the highest 
species count in European seas. The Canary Islands demarcation holds by far the largest number of endemic species (127), 
but special mention is needed regarding the ca. 20 species endemic to the Strait of Gibraltar, a highly anomalous chorotype 
in the marine realm. The number of non-indigenous species (38) is surprisingly low compared with that of species known in 
the Mediterranean Sea, amounting to hardly 1.5% of the total and supporting the view that a high number of native species 
tends to reduce invasion success. The list is seen as a much needed tool for the identification of priority areas for biodiversity 
conservation, but requires permanent attention and curating in order to remain up-to-date. 
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Catálogo nacional de los moluscos marinos de las aguas españolas

Resumen: Se presenta el catálogo actualizado de los moluscos marinos citados en las aguas jurisdiccionales españolas, 
basado en una exhaustiva revisión bibliográfica y en los hallazgos de campañas recientes. La lista se detalla para las cinco 
demarcaciones de la Directiva Marco sobre la Estrategia Marina (NOR: costas del norte de España; SUR: costas españolas 
del golfo de Cádiz, ESAL: estrecho de Gibraltar y mar de Alborán; LEBA: costas del este de España e islas Baleares; CAN: 
islas Canarias). En la lista se diferencia entre las especies costeras (las que viven desde la zona supralitoral hasta el borde 
de la plataforma continental), las especies bentónicas o demersales de aguas profundas y las especies holoplanctónicas, y 
también se indican las especies alóctonas y las que son endémicas para cada una de las demarcaciones. En total, se han 
citado 2.466 especies de moluscos marinos en aguas españolas, de las cuales 1.126 se conocen sólo en aguas peninsulares 
y baleares, 498 sólo en aguas canarias, mientras que 842 comparten ambas áreas. Ese número total representa alrededor del 
5,5% de la riqueza específica global de moluscos marinos. Las especies costeras y de la plataforma continental son las más 
numerosas (1.837), seguidas de las especies de aguas profundas (490) y pelágicas (139), pero la contribución de las especies 
profundas es especialmente notable en NOR. Están representadas las ocho clases que comprende el filo Mollusca, con una 
destacable representación de los solenogastros y escafópodos en NOR. La riqueza de especies en SUR y ESAL es superior 
a la que cabría esperar de sus respectivas áreas, lo que apoya la afirmación de que las costas y aguas andaluzas albergan 
una malacofauna especialmente diversa. Trece especies recogidas en campañas del proyecto INDEMARES se citan aquí 
por primera vez en aguas españolas. Las especies registradas en los mares españoles suponen más de la mitad de las 4.340 
especies de moluscos registradas en el ámbito geográfico del Registro Europeo de Especies Marinas, lo que supone el mayor 
número de especies de los países europeos. La demarcación de las islas Canarias es la que contiene con diferencia el mayor 
número de endemismos (127), pero merecen una mención especial las cerca de 20 especies endémicas del área del estrecho 
de Gibraltar, un corotipo muy anómalo en el medio marino. El número de especies alóctonas (38) es sorprendentemente bajo 
si lo comparamos con el número de especies que se consideran introducidas en el mar Mediterráneo, y representa apenas un 
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INTRODUCTION

Mollusca are one of the major animal phyla present 
in marine environments, making up as much as 25% 
of the species in the marine benthos (Appeltans et al. 
2012) and usually a large part of the individuals and 
biomass in any marine assemblage. 

There is increasing interest from policy makers in 
having readily accessible datasets regarding biodiversity, 
and among these the basic list of species is most es-
sential. The extraordinary variety of geomorphological, 
oceanographic and biogeographic features of the Spanish 
seas triggers an extraordinary variety of habitats, which 
are expected to hold the highest marine biodiversity in 
Europe (Templado and Pantoja 2009, Templado 2011). 
However, there are still very few up-to-date checklists of 
Spanish marine invertebrate taxa and studies on their dis-
tribution patterns. Exceptions are the recent compilations 
of Herrera-Bachiller at al. (2015) and Soler-Membrives 
and Munilla (2015) on nemerteans and pycnogonids, re-
spectively. Regarding Mollusca, since the publication of 
Hidalgo (1917) no other monograph has been addressed 
on the whole Spanish molluscs, although some books 
have focused on particular regions (i.e. Andalucía, Gofas 
et al. 2011, Canary Islands, Hernández et al. 2011) or 
classes of this phylum (Cephalopoda, Guerra 1992; So-
lenogastres, Caudofoveata and Monoplacophora, García-
Álvarez et al. 2014).

In May 2015, a panel of experts was asked by the 
Spanish Ministry for Environment (MAGRAMA) to 
assemble a reference list (‘lista patrón’) of marine spe-
cies present in the country’s jurisdictional waters, and 
the authors were responsible for assembling the list of 
Mollusca. This is a legal commitment for compliance 
with the requirements of the Marine Strategy Frame-
work Directive (MSFD) of the European Union (EU 
2008, Bellas 2014) regarding descriptor 1: Biodiver-
sity. On this occasion we realized that, despite over a 
century of research, nobody knows exactly how many 
species are present in Spanish jurisdictional waters. 

This initiative is part of the Spanish Inventory of 
Marine Habitats and Species (Inventario Español de 
Hábitats y Especies Marinos, IEHEM), the instrument 
for gathering information on distribution, abundance, 
condition and use of the natural heritage, with special 
attention to items that require specific conservation 
measures or have been declared of community inter-
est. As stipulated in Law 42/2007 on Natural Heritage 

and Biodiversity (BOE 2007), the Spanish Inventory 
of Marine Habitats and Species is part of a more in-
clusive instrument called the Spanish Inventory of 
Natural Heritage and Biodiversity (Inventario Español 
del Patrimonio Natural y de la Biodiversidad), imple-
mented through Royal Decree 556/2011 (BOE 2011). 
The Spanish Inventory of Marine Habitats and Species 
has two components: an inventory of marine habitats, 
already published (Templado et al. 2012), and the list 
of species presently under construction. 

The present work stems from this initiative and its 
main objectives were 1) to provide the first complete 
review of the species of Mollusca in Spanish waters, 
including distribution and bathymetric ranges; 2) to ana-
lyse numbers of species and sampling intensity across 
the Iberian Atlantic and Mediterranean regions, and 
between the Canary Islands and the Iberian Peninsula; 
3) to compare the biogeographic patterns of molluscs 
between the Atlantic and the Mediterranean Sea, and 
between the Canary Islands and the Iberian Peninsula, 
with special attention to the occurrence of endemic spe-
cies; 4) to discuss the role of the Strait of Gibraltar in 
influencing those patterns; 5) to compare coastal and 
deep-sea patterns of species distribution; and 6) to as-
sess possible gaps in knowledge of species distribution.

MATERIALS AND METHODS

Scope

The scope of the marine checklist includes all 
Spanish jurisdictional waters, including Canarian and 
Balearic waters, from the upper shore (supralittoral) to 
abyssal waters, within the limits of the national EEZ. 
The “extended continental shelf” in the sense of UNC-
LOS falls within the scope, but would add to the EEZ 
an area west of Galicia and the Bay of Biscay where 
hardly any records would be added. 

The Ministry’s request was to provide a list of spe-
cies, detailed according to the five subareas (“demarca-
tions”, Fig. 1) established for the purpose of the EU’s 
Marine Strategy Framework Directive (EU 2008) and 
detailed in the corresponding Spanish Law 41/2010 on 
the protection of the marine environment (BOE 2010). 
However, we gathered the basic data according to a 
more fine-grained subdivision in order to keep track 
of the relevant sources. The list was handed over in 
February 2016 but was officially released, without up-

1,5 % del total, lo que apoya la idea de que un alto número de especies nativas tiende a reducir el éxito de las invasiones. La 
lista de especies que aquí se presenta constituye una herramienta muy necesaria para la identificación de áreas prioritarias de 
conservación de la biodiversidad, pero requiere una constante atención y actualización. 

Palabras clave: moluscos marinos; catálogo; España.
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dating, only on March 6, 2017 (BOE 2017) and posted 
on the Ministry’s website.

This segregation of data according to subareas is 
needed because Spanish waters are extremely hetero-
geneous, spanning a latitudinal gradient from 24.5°N 
to 46.5°N, including insular as well as mainland 
coastlines, and comprising parts of the Mediterranean 
Sea which have extremely specific environmental 
constraints. The limits of these zones are reasonably 
compatible with the limits of ecoregions defined in 
Spalding et al. (2007) (Fig. 1), but the latter encom-
pass the jurisdictional waters of several countries, 
making their use unpractical in the context of national 
checklists. For this reason, we entered the records us-
ing geographic units (hereafter “geounits”, Table 1) 
defined in the Gazetteer of the Marine Regions website 
(VLIZ 2016). Distributions of shore and shelf species 
were entered using coastal geounits, those of deep-sea 
and pelagic species using marine regions based on the 
200 miles EEZ, and species from seamounts using their 
names (e.g. Galicia Bank, Alborán Ridge).

The Spanish jurisdictional waters are representative 
of Lusitanian, Mauritanian and Mediterranean regions 
of Ekman (1953), and entirely comprised in the Lusita-
nian province, as defined by Briggs (1974) and Briggs 
and Bowen (2012).

Surfaces of the demarcations are highly unequal: 
NOR, 306499 km2; SUR, 14978.3 km2; ESAL, 25852.9 
km2; LEBA, 232642 km2; and CAN, 486195 km2.

Sources of data

Molluscs are among the supposedly well-known 
groups, but the enormous amount of literature in which 
they are dealt with may well be a source of difficulty 

for the compilation. We adopted as a standard that every 
record must be backed by at least one source for every 
demarcation in which it is reported. We hold the view 
that there is little use for a raw checklist that merely sup-
plies a list of names without stating a source for each one 
and without a discussion of the spurious cases. In this 
respect, the Canarian checklist (Moro et al. 2003) was 
regarded as useful to bring our attention to names, but 
frustrating because we then had to track the origin of the 
records ourselves in order to assess them.

For the purpose of assembling the list, we screened 
all available published literature sources containing 
original records of marine Mollusca within the above-
mentioned scope, including published journal articles 
and books but also congress communications. 

The first range of sources include those which pro-
vide lists of records for all the taxa, or at least for a wide 
range of taxa (Table 1) within a particular geographic 
unit. Publications in which all species—or at least the 
most critical species and new records—are illustrated 
(e.g. Rolán 1983, van Aartsen et al. 1984, Peñas et al. 
2006) are first-choice input for the list, because the 
accuracy of records can be checked. We gave prefer-
ence to records published after the 1980s, concurring 
with an enormous drive in Spanish malacology during 
which much field work was done and many, mostly 
reliable, faunistic works were published. The internet 
was extensively used for tracing and retrieving bibliog-
raphy as well as “grey literature”, but websites as such 
were not used as sources for records.

The second range of sources are taxon-oriented 
works in which distribution records are provided. 
These range from comprehensive genus or family-
level revisions covering the whole scope of our list 
(e.g. Reid 1996, Houart 2001, Verhecken 2007) to sin-

Fig. 1. – The five official demarcations of the Spanish jurisdictional waters for implementation of the Marine Strategy Framework Directive. 
The dashed contours and circled numbers represent the ecoregions of Spalding et al. 2007 (27, South European Atlantic Shelf; 28, Saharan Up-
welling; 29, Azores-Canaries-Madeira; 35, western Mediterranean; 36, Alborán Sea; all except 36 extend further than the mapped area). Back-
ground map of Spanish marine demarcations (MSFD DIRECTIVE 2008/56/EC) courtesy of Olvido Tello, Instituto Español de Oceanografía.
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gle records of single species. For taxa for which there 
is a comprehensive account of the range, this kind of 
source was preferred over the sum of geounit-oriented 
records, because the identification is then more likely 
to be homogeneous across regions.

The main taxon-based sources are listed in Table 2, 
but overall we took into account hundreds of sources, 
which will be registered as the basis of the correspond-
ing distribution entries in the World Register of Marine 
Species (WoRMS Editorial Board 2016) and its com-
ponent MolluscaBase (MolluscaBase 2016). 

Secondary sources were accepted as building 
blocks for the list and appear as the source for the 
records entered in WoRMS, if they are aggregators 
which make explicit statements of the primary sources 
(e.g. Cervera et al. 2004). General statements of distri-
bution such as “from the British Islands to the Strait of 
Gibraltar” were disregarded. Care was taken to detect 

redundant references, where a species is cited by sev-
eral authors but based on the same original material. 
This was frequently the case for deep-water species 
cited by Hidalgo (1917) without reference to Jeffreys 
(1878-1885) or to Locard (1897-1898), whereas he had 
no access to additional deep-sea collecting and obvi-
ously reported the species on the basis of previously 
published records. 

As a rule we did not incorporate in the list any un-
published records based on personal communications 
or collection specimens. A notable exception regards 
species cited in the reports of the INDEMARES “In-
ventory and designation of the Natura 2000 network 
in marine areas of the Spanish state” project, a LIFE+ 
project aimed at documenting by identifying areas of 
value to the Natura 2000 network in Spanish offshore 
areas. The project started in 2009 and concluded in 
2013 with the proposed designation of these areas as 

Table 1. – Geographic units used in establishing the list of marine mollusca in Spanish waters, with mention of the major sources used for 
each one. Minor sources are listed in WoRMS/MolluscaBase as a source for the distribution records. MRGID refers to the code of the geounits 

defined in the Marine Regions Gazetteer for the Spanish part of the mentioned areas.

Demarcation Name MRGID Major sources of records

NOR Basque coast 18018 Borja and Muxika (2001)
North coast 14307 Ortea (1977), Caballer (2006) 
Galicia coast 36276 Rolán (1983), Rolán et al. (1990), Urgorri et al. (2011)
Bay of Biscay EEZ 25219 Locard (1897-1898), Bouchet and Warén (1980, 1985, 1986, 1993), Allen (2008)
NW Atlantic EEZ 25366 Locard (1897-1898), Bouchet and Warén (1980, 1985, 1986, 1993), Allen (2008)
Galicia Bank 2383 INDEMARES report (unpublished)

SUR SW coast 36286 Gofas et al. (2011)
Gulf of Cádiz EEZ 2360 Jeffreys (1878-1885), Locard (1897-1898), INDEMARES report (unpublished)

ESAL Strait of Gibraltar 25600 van Aartsen et al. (1984), Gofas et al. (2011)
Alboran Sea coast 36287 Gofas et al. (2011)
Chafarinas Islands 5363 Aparici-Seguer and García Carrascosa (1996), Oliver et al. (2015) 
Melilla 36288
Alborán Ridge 3903 Peñas et al. (2006)
Djibouti Banks 35852 Gofas et al. (2014)
Alborán Sea (deep water) 25604 Salas (1996), Gofas et al. (2014)

LEBA East (Levante) coast 18017 Oliver Baldoví (2007), Tamayo Goya (2008), Oliver et al. (2012), 
Catalonia coast 14816 Giribet and Peñas (1997), Tarruella Ruestes and Fontanet Giner (2001), Peñas and 

Giribet (2003), Brunet and Capdevila (2005), Tarruella Ruestes and Lopez Soriano 
(2006), Peñas et al. (2008), Capdevila and Folch (2009), Peñas et al. (2009) 

Balearic coast 48784 Dantart et al. (1990)
Balear Sea (deep water) 3322 Pons-Moya and Pons (1999)
western Mediterranean EEZ 25186

CAN Canary Islands 3743 Hernández et al. (2011), Moro-Abad (2015), Ortea et al. (2015), Moro and Ortea 
(2015), Moro et al. (2016)

Canary Islands EEZ 8364 Hernández et al. (2011), Allen (2008)

Table 2. – Some main taxon-oriented sources used in establishing the list. Minor sources are listed in WoRMS/MolluscaBase.

Taxa Reference

Polyplacophora Kaas (1985), Kaas and Van Belle (1985-1994), Kaas et al. (2006)
Solenogastres, Caudofoveata, Monoplacophora García-Álvarez et al. (2014)
Cephalopoda Guerra (1992)
Scaphopoda Martínez-Ortí and Cádiz (2012)
Cocculinidae, Addisoniidae, Lepetellidae Dantart and Luque (1994)
Scissurellidae, Anatomidae Geiger (2012)
Skeneidae Rubio et al. (2004)
Littorinidae Reid (1996)
Rissoidae Moolenbeek and Faber (1987), Bouchet and Warén (1993) 
Cerithiidae Moreno (1998)
Triphoridae Bouchet (1985, 1997)
Epitoniidae (deep water) Bouchet and Warén (1986)
Eulimidae (deep water) Bouchet and Warén (1986)
Muricidae Houart (2001)
Cystiscidae and Marginellidae Gofas (1989, 1990, 1992), Espinosa et al. (2013, 2014)
Cancellariidae Verhecken (2007)
Conoidea (deep water) Bouchet and Warén (1980)
Opisthobranchia Cervera et al. (2004) and references therein
Philinidae Ohnheiser and Malaquias (2013)
Solenidae von Cosel (1993, 2009)
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Sites of Community Interest. The authors of the pre-
sent paper were involved in the reports on Mollusca 
for three of the ten proposed areas (Galicia Bank, Gulf 
of Cádiz and Alborán platform) and the new records 
derived from this source will be detailed hereafter. 

Treatment of records and quality control

Each species is cited according to its current accept-
ed name and higher classification in the World Register 
of Marine Species (WoRMS Editorial Board 2016) and 
tied to the internal reference (Aphia ID) of this database 
in order to facilitate updating. The list was matched 
against WoRMS using the “Match Taxa” tool therein. 
In a very few cases (e.g. the generic rearrangement of 
Tellinidae by Huber et al. 2015) we did not follow the 
latest taxonomic changes reflected in WoRMS because 
we found them questionable, lacking the support of a 
robust phylogenetic hypothesis; in these cases a note is 
made in the Supplementary Material, Table S1. 

According to the instructions we received when as-
sembling the list, records were categorized as “P” (pre-
sent) or “R” (revisable), without any attempt to take 
into account abundance. 

“Present” is therefore a record which is deemed to 
be reliable, even if based on only one specimen. The 
assessment of a record as reliable is drawn from (1) 
illustrated and checked as correctly identified and/or 
(2) being consistent with the broader known range of 
the species and/or (3) whenever possible cross-checked 
by further independent records.

“Revisable” is applied to published records when 
there are doubts regarding their validity, yet arguments 
are insufficient to have them definitively rejected. An 
“R” status commanded an explanation which could 
be (1) single records outside the main known range of 
the species, treated as “occasional”, based e.g. on va-
grant specimens; (2) possible misidentification of the 
specimen(s) underlying the record; (3) possibly errone-
ous locality data of these specimens. 

A separate list is given for species once recorded 
from Spanish waters, but here rejected as such. Pruning 
the list from unwarranted records was one of the most 
difficult tasks but also one of the basic reasons why an 
updated list was needed. Wrong records have explana-
tions similar to the aforementioned (2) and (3) for “R”, 
with definite species misidentifications or definitely 
wrong locality data, but some of them are merely un-
substantiated i.e. based on a general statement, not on a 
particular material examined. 

Example. Hernández et al. (2011: 340) report Vasconiella 
jeffreysiana supposedly backed by five references; the first 
two do not mention the Canaries and the three others are 
identification guides, giving no detail of occurrences. The 
illustrated specimen is from Brittany and the record is thus 
disregarded here. On the next page they report Solecardia 
rotunda, a species just as small and rare, only found a cou-
ple of times after its original description, but the specimen 
illustrated is from Gran Canaria and matches the original 
description. This record is uploaded in the list. 

Records based on misidentifications were real-
located to the appropriate species if an illustration or 

a voucher material could allow a correction. Outliers 
were disregarded unless properly documented.

Example. Enginella bicolor was cited from Tarragona by Cap-
devila and Folch (2009), without an illustration. This is cur-
rently considered as an eastern Mediterranean endemic and the 
record was disregarded. 

A further source of wrong records is the occurrence 
of fossil or subfossil shells of species which no longer 
live in the area covered by the list. Shells reworked 
from Pleistocene or even Cenozoic deposits may look 
very fresh and their identification and locality data are 
correct, but they are not an indication that the species is 
currently living in the area. Some authors (e.g. Giribet 
and Peñas 1997, Gofas et al. 2014) have made explicit 
statements that the shells collected belong to quaternary 
thanatocenosis, but other reports merely list the species 
name and therefore could provide a basis for a wrong 
inclusion of a species now extinct in Spanish waters. 

Records from borderline localities (e.g. Banyuls on 
the French Mediterranean coast, St Jean de Luz on the 
French Basque coast, and Tangiers across the Strait 
of Gibraltar), were not included if no Spanish records 
were available, even if their occurrence may be consid-
ered as likely. This affects quite a number of species 
e.g. the Runcina species described by Schmekel and 
Cappellato (2001, 2002).

Old (>50 years) records represent a challenge to 
the homogeneity of the list. The realization that marine 
biota have a definite geographical distribution dates 
back to the mid-19th century, and especially to the pio-
neering works of MacAndrew (1851, 1852) and Forbes 
(1856). However, at that time the notion that some ar-
eas of Europe, and particularly the archipelagos, have a 
distinctive endemic fauna had not yet emerged, and the 
literature available for identification was rather limited. 

Examples. MacAndrew (1852) reported Rissoa costata 
[=Manzonia crassa] from the Canaries. Today the genus 
Manzonia is known to be represented in the Canaries by 
12 different species (Moolenbeek and Faber 1987), none of 
which is Manzonia crassa. 

Triphora perversa is a name which agglutinated all 
European species of the family Triphoridae, and was cited 
from all five demarcations, until Bouchet and Guillemot 
(1978) and Bouchet (1985, 1997) demonstrated that the 
family is represented by some 20 species belonging to 10 
genera, and that Monophorus perversus only occurs in 
LEBA and ESAL. 

This means that older records must be taken with 
caution and sometimes, in view of more recent sources, 
discarded. Some “forgotten” old records (e.g. the record 
of Macoma balthica by Hidalgo 1917), if not reinforced 
in recent papers, were not further taken into account 
even on the list of rejected species. Discrepancies be-
tween recent records and records published long ago 
may also reflect actual changes in the environment and 
the biota. Hidalgo (1917) reported Tricolia speciosa 
from Gibraltar, and this was disregarded by Gofas et al. 
(2011) because the species has not been found in the last 
few decades west of Almería, some 200 km eastwards. 
However, seagrass habitats in which this species is 
exclusively found may have been thriving around Gi-
braltar in the 19th century and Hidalgo’s record was not 
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necessarily wrong. Shipworms were also common at the 
time of wooden seafaring vessels and are now scarce, 
with few species represented in recent listings. We still 
feel that such records, not synchronous with the bulk 
of the list, should not be included since the purpose is 
to provide an account of the current biota. Old records 
are of less concern in the deep sea. Our knowledge of 
the Iberian offshore fauna still relies heavily on early 
expeditions such as those of the Porcupine (1870) and 
Travailleur and Talisman (1880-1883) and the heart of 
things is not likely to have changed substantially since 
this collecting effort was made. 

Information to be included - Attributes

Depth range and environmental compartments

The list differentiates (1) coastal species, living from 
the supralittoral to the shelf break, (2) deep-sea benthic 
or demersal species, and (3) holoplanktonic species, in-
cluding borers of driftwood and nektonic cephalopods. 
For discrimination between deep-sea and coastal spe-
cies, we adjusted to the threshold retained by the World 
Register of Deep-Sea Species (Glover et al. 2016) of 
having at least part of their records below 500 m. This 
leaves, together with the shelf species, a small number of 
borderline species which have no such records. This is 
a relatively simple division but was also adjusted to the 
recommendations of Costello et al. (2015: 11).

Non-indigenous species

Regarding areas of origin, we distinguish native 
and alien (introduced) species. In this context we in-
clude locally introduced species e.g. rated as native in 
the Mediterranean coast and introduced on the Atlantic 
coast, or native elsewhere in the Mediterranean and 
introduced to a Spanish coast. 

In the official list handed over to the Ministry, all 
non-indigenous species were to be treated as “R”, the 
non-indigenous attribute being an additional reason for 
“R” status. We do not endorse this approach and here 
we apply for non-indigenous species the same criteria 
as for native species (rated “P” if established and defi-
nitely present, or “R” if they meet the above criteria for 
“R” status), and separately make a statement that they 
are non-indigenous (as “PI” or “RI” in the list). 

All the species here recorded as non-indigenous 
are given a distribution entry in the World Register 
of Introduced Marine Species (Pagad et al. 2016), a 
specialized portal viewing the WoRMS database with 
emphasis on introduced distribution. 

Endemic species

Endemic is here understood in the strict accepta-
tion of biogeography, i.e. the relation of a taxon to its 
area. Therefore, we scored as endemic to a particular 
demarcation any species not occurring anywhere else, 
worldwide, than in the demarcation involved. For the 
global count we scored as endemic to Spanish waters 
any species not occurring elsewhere, but possibly oc-
curring in more than one demarcation. Exceptions are 
made for species endemic to the Strait of Gibraltar and 
also occurring on the Moroccan shore of the Strait and/
or in Gibraltar harbour (scored as endemic to the ESAL 
demarcation), and species occurring both in the Canar-
ies and in Selvagens Islands (scored as endemic to the 
CAN demarcation).

Data analysis

A presence-absence matrix including only the shore 
and shelf species was constructed in order to analyse 
the affinity between the species composition of the 
fauna in the five demarcations. For this purpose we 
calculated a Bray-Curtis similarity index using Primer 
6 software (Clarke and Warwick 1994).

RESULTS

Species numbers

A total of 2466 marine Mollusca have been reported 
from Spanish waters, of which 1126 are recorded only 
from waters surrounding the Iberian Peninsula and the 
Balearic Islands, 498 are recorded from the Canaries 
with no peninsular records, and 842 are shared. The 
detail of records according to the demarcations is given 
in Table 3 (see also Supplementary Material, Table 
S1). Only 284 species, hardly more than 10% of the 
total, are recorded in all five demarcations. Conversely, 
more than half are found only in one or two demarca-
tions (1067 species in 1 demarcation, 455 species in 2 
demarcations, 340 species in 3 demarcations and 320 
species in 4 demarcations). Shore and shelf species are 
the most numerous (1837 species), followed by deep-
sea benthic species (490) and pelagic species (139) 
(Table 4), but the contribution of the deep-sea species 
is most noteworthy in NOR (one-third of the species, 
compared with 10%-20% elsewhere). The above num-
bers all refer to the sum of “P” + “R” records.

All eight molluscan classes were represented (Table 
5), with numbers globally reflecting their worldwide 
importance. However, the numbers of solenogastres 

Table 3. – Number of molluscan species recorded in Spanish jurisdictional waters, by demarcation and status. The total of endemic species 
is slightly more than the sum because some species are found in several demarcations, yet endemic to Spanish waters as a whole. The total 

of globally rebutted records is less than the sum of demarcations, because locally rebutted records may be accepted in other demarcations.

NOR SUR ESAL LEBA CAN Total

Accepted records 1053 766 1245 1165 1262 2371
Revisable records 47 8 44 31 78 95
Rebutted records 49 5 27 21 139 114
Non-indigenous 22 7 4 12 6 38
Endemic to the geounit 20 1 40 5 127 204
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and scaphopods are notably higher in NOR than in any 
other demarcation, due to the outstanding representa-
tion of these two groups on the Galicia Bank. Bivalves 
represent nearly half of the species in SUR, where soft 
bottoms are prevalent.

A plot of number of species versus the surface of 
the demarcations on a logarithmic scale (Fig. 2) shows 
that species richness in SUR and ESAL is higher than 
would be expected in their areas, supporting the claim 
(Gofas et al. 2011) that Andalusian waters have an ex-
ceptionally diverse molluscan fauna. The two Mediter-
ranean demarcations are by far those which have most 
species in common (Fig. 3). 

New records

Data from the INDEMARES unpublished reports 
contribute to the list a total of 13 species which are 
recorded for the first time from Spanish waters, and 37 
further species which are first recorded from at least 

one of the demarcations. These new records are given 
in Table 6. Some of them are already included in the 
published monographs of the INDEMARES areas; oth-
ers will be detailed in forthcoming papers on the mala-
cological fauna of Galicia Bank and of Gulf of Cádiz. 

Progress of knowledge

A survey of the progress of this inventory in the last 
few decades (Fig. 4) indicates that the discovery of new 
species shows no sign of inflexion. In comparison, virtu-
ally none of the species known to Hidalgo (1917) would 
have been described in the preceding decade (Fig. 5). At 

Table 4. – Number of molluscan species recorded in Spanish jurisdictional waters, per demarcation and biome. First number, “P” records, 
number in brackets, “R” records.

NOR SUR ESAL LEBA CAN Total

Coastal 663(28) 627(4) 1077(33) 1003(26) 971(65) 1772 (65)
Deep-Sea 319(17) 103(4) 114(10) 97(3) 185(10) 463 (27)
Pelagic 71(2) 36 54(1) 65(2) 106(3) 136 (3)
Pelagic (non-Cephalopod) 24 16 35(1) 39(1) 51(1) 66

Table 5. – Number of benthic molluscan species recorded in Spanish jurisdictional waters, per class. First number, “P” records; number in 
brackets, “R” records.

NOR SUR ESAL LEBA CAN Total

Monoplacophora 2 - - - - 2
Caudofoveata 10 1 7 7 - 13
Solenogastres 24(1) 4 5 8(1) 3 33(2)
Polyplacophora 17(6) 10(1) 17(3) 15(1) 18 37(8)
Gastropoda 619(28) 464(6) 898(40) 819(22) 935(61) 1710(66)
Bivalvia 279(7) 234(1) 268(1) 246(5) 220(15) 437(14)
Scaphopoda 24(1) 9 9 15 14 31(1)
Cephalopoda 78(4) 44 41 55(2) 72(2) 109(4)

Total 1053 (47) 766 (8) 1245 (44) 1165 (31) 1262 (78) 2371 (95)

Fig. 2. – Species-area plot for the five demarcations, the total of the 
four Iberian demarcations, and the total of Spanish waters. 

Fig. 3. – Similarity in species composition between the five demar-
cations, based on Bray-Curtis index.

Fig. 4. – Cumulative number of species (“Present” and “Revisable”) 
present in Spanish waters, plotted against their year of first descrip-
tion. Note the steeper slope in the late 19th century and from 1980 
to the present, and the low rate of new descriptions in the first 3/4 

of the 20th century. 
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that time, less than half of the species currently known 
from the Iberian Peninsula and the Balearic Islands had 
been recorded (see details in Supplementary Material, 
Table S1). The state of knowledge was even worse for 
the Canary Islands, where only 170 species had been 
recorded at the time of Odhner (1932). 

Non-indigenous species

Only 38 non-indigenous species (3 Polyplacophora, 
23 Gastropoda, 12 Bivalvia) are found in the list. Of 
these, 36 are here rated as established (3 Polyplaco-
phora, 22 Gastropoda, 11 Bivalvia), marked as “PI” in 
Supplementary Material, unlike in the official list, where 
all NIS would be scored “R”. Two of them are very 
ancient introductions and were not understood as such 
until the 20th century. These are the polyplacophoran 
Chaetopleura angulata, described again as Chiton lusi-

tanicus by Tilesius (1802), who did not know its South 
American origin, and Crassostrea angulata, believed to 
be a Portuguese endemic at the time of its description 
and now known to originate from Taiwan (Batista et 
al. 2005). These are here rated as established, marked 
as “PI” in Supplementary Material. Some of the estab-
lished species, e.g. Bostrycapulus odites in Alicante 
harbour (Collin et al. 2010) and Marginella glabella in 
Malaga harbour (Luque et al. 2012) have been persist-
ing for years or decades without spreading out of their 
original entry site. Six species are translocations within 
European waters, from the Spanish Mediterranean 
coast to Galicia (Bolinus brandaris, Hexaplex truncu-
lus and Fusinus rostratus), from the Adriatic to Span-
ish waters (Gibbula albida and Gibbula adriatica), or 
from mainland Spain to the Canaries (Phorcus richardi 
and Littorina saxatilis). Only two NIS species (the sea 
hare Bursatella leachii and the cockle Fulvia fragilis, 

Table 6. – New records of molluscan species from the ECOMARG programme, the INDEMARES AVILÉS, INDEMARES CHICA and 
INDEMARES BANGAL reports. 

Species Aphia ID New records Previous records

Leptochiton rarinotus (Jeffreys, 1883) 385826 NOR/ECOMARG New to Spain
Connexochiton platynomenus Kaas, 1979 140134 NOR/BANGAL CAN
Placiphorella atlantica (Verrill and Smith, 1882) 140387 NOR/BANGAL CAN
Propilidium exiguum (W. Thompson, 1844) 140188 SUR/CHICA NOR, ESAL, LEBA, CAN
Anatoma tenuis (Jeffreys, 1877) 532385 NOR/BANGAL CAN
Cerithiopsis atalaya Watson, 1885 139073 SUR/CHICA ESAL, CAN
Onchodia valeriae (Giusti Fr., 1987) 139098 SUR/CHICA ESAL, CAN
Epitonium dallianum (Verrill and S. Smith, 1880) 139720 SUR/CHICA (“R”) NOR
Epitonium pseudonanum Bouchet and Warén, 1986 139730 SUR/CHICA ESAL, CAN
Opaliopsis atlantis (Clench and Turner, 1952) 139753 SUR/CHICA ESAL, CAN
Costaclis mizon (Watson, 1881) 139784 NOR/BANGAL CAN
Fuscapex cabiochi Bouchet and Warén, 1986 139813 NOR/BANGAL New to Spain
Curveulima devians (Monterosato, 1884) 152380 SUR/CHICA ESAL, LEBA
Teinostoma azoricum (Dautzenberg and H. Fischer, 1896) 138703 NOR/BANGAL New to Spain
Haloceras cingulata (Verrill, 1884) 140061 NOR/BANGAL New to Spain
Pseudosimnia flava Fehse, 2003 225844 SUR/CHICA New to Spain
Tectonatica rizzae (Philippi, 1844) 140554 SUR/CHICA NOR, ESAL, LEBA, CAN
Boreotrophon dabneyi (Dautzenberg, 1889) 181036 NOR/BANGAL New to Spain
Pagodula echinata (Kiener, 1840) 181040 SUR/CHICA NOR, ESAL, LEBA, CAN
Buccinum humphreysianum Bennet, 1824 138865 SUR/CHICA NOR, ESAL, LEBA
Chauvetia balgimae Gofas and Oliver, 2010 488191 SUR/CHICA New to Spain
Nassarius coralligenus (Pallary, 1900) 140493 SUR/CHICA ESAL
Amphissa acutecostata (Philippi, 1844) 139190 SUR/CHICA NOR, ESAL, LEBA, CAN
Anachis aliceae (Pallary, 1900) 139191 SUR/CHICA ESAL
Mitrella pallaryi (Dautzenberg, 1927) 139204 SUR/CHICA NOR, ESAL, CAN
Gibberula turgidula (Locard and Caziot, 1900) 139513 SUR/CHICA ESAL, LEBA
Brocchinia clenchi Petit, 1986 138972 NOR/BANGAL (“R”) SUR (“R”)
Spirotropis confusa (Seguenza, 1880) 573431 NOR/AVILÉS, SUR/CHICA ESAL
Spirotropis monterosatoi (Locard, 1897) 139663 SUR/CHICA ESAL, CAN
Drilliola emendata (Monterosato, 1872) 139234 SUR/CHICA ESAL, LEBA
Drilliola loprestiana (Calcara, 1841) 183133 SUR/CHICA NOR, ESAL, LEBA, CAN
Pleurotomella gibbera Bouchet and Warén, 1980 139348 SUR/CHICA ESAL, CAN
Taranis moerchii (Malm, 1861) 139384 SUR/CHICA NOR, ESAL, LEBA (“R”), CAN
Teretia teres (Reeve, 1844) 139385 SUR/CHICA NOR, ESAL, LEBA, CAN
Dacrydium hyalinum (Monterosato, 1875) 140446 SUR/CHICA ESAL
Parvamussium propinquum (E. A. Smith, 1885) 181288 NOR/BANGAL CAN
Pseudamussium clavatum (Poli, 1795) 140716 SUR/CHICA NOR, ESAL, LEBA
Spondylus gussonii O. G. Costa, 1830 141550 SUR/CHICA NOR, ESAL
Lima marioni Fischer, 1882 140234 SUR/CHICA NOR
Acesta excavata (Fabricius, 1779) 140232 NOR/AVILÉS CAN
Limatula laminifera (E. A. Smith, 1885) 140240 NOR/BANGAL New to Spain
Thyasira granulosa (Monterosato, 1874) 141664 SUR/CHICA ESAL, LEBA, CAN (“R”)
Syssitomya pourtalesiana Oliver, 2012 597707 NOR/BANGAL New to Spain
Halicardia flexuosa Verrill and S. Smith, 1881 156779 NOR/BANGAL New to Spain
Lyonsiella abyssicola (Sars G. O., 1872) 141947 NOR/BANGAL CAN
Policordia atlantica Allen and Turner, 1974 405955 NOR/BANGAL New to Spain
Cuspidaria circinata (Jeffreys, 1876) 139441 SUR/CHICA NOR
Myonera angularis (Jeffreys, 1876) 139460 NOR/BANGAL New to Spain
Rhinoclama inflata (Jeffreys, 1882) 505153 NOR/BANGAL CAN
Protocuspidaria colpodes (Dautzenberg and H. Fischer, 1897) 139466 NOR/BANGAL New to Spain
Bathoxiphus ensiculus (Jeffreys, 1877) 139690 NOR/BANGAL CAN
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Tamayo Goya 2008, González-Wangüemert et al. 2014) 
in Spanish waters are clearly of Red Sea origin and actu-
ally qualify as the most hardy Lessepsian species in their 
progression westwards. 

DISCUSSION

Comparison with other areas

The species recorded in Spanish seas represent more 
than half of the 4340 species of Mollusca recorded in 
the scope of the European Register of Marine Species 
(ERMS), spanning from the Arctic seas to the Canary 
Islands and the Azores, and the Mediterranean and 
Black Sea. Also, those 2466 species represents around 
5.5% of the global marine molluscan richness, estimat-
ed at between 43600 and 46000 species (according to 
Rosenberg 2014 and Bouchet et al. 2016, respectively). 
Most of the missing European species are either boreal 
species, which meet their southern limit in Scandinavia 
or the British Isles, or eastern Mediterranean species 
(including many Lessepsian non-indigenous species). 
A smaller number of missing species are known from 
the Atlantic coast of Morocco but are recorded nei-
ther from the southern Iberian Peninsula nor from the 
Canaries. 

This is the highest species number among European 
countries (Table 7). The contribution of the Canaries is 
noteworthy, but the net increase to the total based on 
the Canaries contributes 498 species (not only endem-
ics, but species not recorded from Iberian waters) and 
the Iberian-only inventory would still retain the leader-
ship with 1968 species. 

The Italian list of 1995 (Minelli 1996) included a 
total of 2141 species of molluscs, but these included 
592 non-marine gastropods (3 Neritidae, 44 Architaeni-
oglossa, 2 Melanopsidae, 2 Pomatiasidae, 68 freshwater 
Hydrobioidea, 2 Bythiniidae, 4 Valvatidae, 32 Basom-
matophora, 435 Stylommatophora) and 20 Bivalvia 
(3 Unionoida, 1 Dreissenidae, 17 Sphaeriidae) which 
brings the count of marine species down to 1529. Four-
teen endemic species were reported, mostly in the family 
Rissoidae. Twenty years later, these numbers increased 
to 1602 in the revised checklist assembled by the Italian 
Society of Marine Biology (SIBM) (Relini 2008). 

There are no detailed published estimates for 
France (not taking into account overseas provinces and 
territories). Following legal commitments similar to 
those reported for Spain, the French Ministry in charge 
of environment commissioned the Muséum National 
d’Histoire Naturelle with setting up the “Inventaire 
National du Patrimoine Naturel” (INPN), which is an 
online list of 1279 marine species (1255 native, 24 
non-indigenous or cryptogenic) with the details in-
dicated in Table 7. It is explicitly reported that none 
are considered endemic. Some deep-sea species are 
included, but obviously the bulk of species reported 
(e.g. Bouchet and Warén 1980, 1985, 1986, 1993) from 
deep water in the Bay of Biscay are missing. Therefore, 
final numbers for the French Atlantic coast may well 
approach the Iberian ones; assuming that the deep-sea 
species from the Bay of Biscay contribute some 300-
400 species, as in the Spanish NOR demarcation, the 
total number for France may be of the order of 1600-
1700 species. Other European countries are not likely 
to reach higher numbers. The Turkish list (Öztürk et 
al. 2014), possibly the most updated and carefully as-
sembled in the Mediterranean, holds 1065 species, of 
which more than 100 are Lessepsian. 

One of the best known molluscan faunas in the 
World is that surrounding the British Isles. The most 
recent list (Seaward 1990) includes 746 numbered 
species entries (of which 21 are marked as deleted) 
referring to a previously published Atlas, and 252 un-

Fig. 5. – Cumulative number of species (“Present” and “Revisable”) 
present in Spanish waters of the Iberian Peninsula and the Balearic 
Islands, and known to Hidalgo (1917), plotted against their year of 
first description. This represents less than half of the 1976 species 
currently recorded. Some of the species were cited by Hidalgo with 
names now regarded as wrong, and were reassigned to species de-
scribed later, or are now denoted under another name because the 
name then in usage is preoccupied or otherwise invalid. These are 
Nucula nitidosa, Nucula hanleyi, Emarginula octaviana, Parvioris 
ibizenca, Ringicula gianninii, Strobiligera brychia, Skeneopsis sul-
tanarum, Manzonia vigoensis, Parvicardium vroomi, Emarginula 
christiaensi, Brocchinia clenchi, Odostomia carrozzai, Bela menk-

horsti, Parviturbo ergasticus and Dendropoma lebeche. 

Table 7. – Number of species representing each Class of the Mollusca in several European and Mediterranean countries. The numbers in 
bracket are those of species reported as non-indigenous. 

Spain  
(P + R, this 

work)

Fauna Italia 
(1995) (Minelli 

1996)

Fauna Italia 
(SIBM 2006) 
(Relini 2008)

France  
(INPM 
website)

British list 
(Seaward 

1990)

Turkey 
(Öztürk et al. 

2014)

Mediterranean 
(Coll et al. 

2010, Zenetos 
et al. 2010)

Monoplacophora 2 1 1 - - - 1
Caudofoveata 13 4 6 2 6 2 9
Solenogastres 35 12 16 8 14 1 29
Polyplacophora 45(3) 24 29 18 18 17 31(2)
Gastropoda 1776 (24) 1100 1151(12) 880(10) 601(4) 706 (77) 1564(139)
Bivalvia 451(11) 317 329(12) 303(14) 276(4) 279 (39) 400(68)
Scaphopoda 32 13 13 20 24 10 14
Cephalopoda 113 58 57 (4) 48 35 50 (2) 65(6)

TOTAL 2466 (38) 1529 1602(28) 1279(24) 974(8) 1065(118) 2113(215)
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numbered additions, mostly deep-water species. This 
brings to a total of 977 species. 

Endemism

A number of species listed as endemic to one of the 
demarcations are actually rare species, known so far 
only from their type locality but liable to be found in 
other areas. There are nevertheless a small number of 
species which seem to qualify as endemic to some of 
the Iberian demarcations. A few possibly endemic spe-
cies were described recently from Galicia (e.g. the ris-
soids Onoba breogani and O. galaica, Rolán 2008) and 
the Balearic Islands (e.g. the rissoid Alvania balearica 
Oliver and Templado 2009). 

A special comment is needed regarding the species 
endemic to the Strait of Gibraltar, a highly anomalous 
chorotype in the marine realm. They are not Spanish 
endemics strictly speaking, as they occur (or have oc-
curred prior to anthropic impact) along the Moroccan 
shore of the Straits and around Gibraltar, but their oc-
currence abroad spans less than ten kilometres from 
the border, and therefore we feel that those species still 
qualify as short-range endemics and as vulnerable spe-
cies. Of the 40 species listed as endemic to ESAL, about 
20 (Gofas 1998) are endemic to the Strait of Gibraltar. 
The area surrounding Alboran Island also supports a 
small number of endemic species (e.g. Trophonopsis 
alboranensis, Jujubinus alboranensis), which are 
probably actual endemics, and other ESAL endemics 
are found both in the Straits and around Alboran Island 
(e.g. Tricolia deschampsi).

The Canary Islands demarcation holds by far the 
largest number of endemic species (127), among which 
are four species of Jujubinus (family Trochidae), 22 
species of Rissoidae, 25 species of Marginellidae and 
12 species of Runcinidae. More than half of these en-
demics were described in the 21st century and only six 
prior to 1979, which means not only that the discovery 
of these species is recent, but also that they have only 
recently been given taxonomic recognition. Canarian 
endemic species are mostly gastropods with direct 
development and therefore with a poor ability for dis-
persal, and only three are bivalves. Most of them are 
shallow water species; there are seven deep-sea species 
known only from their Canarian type localities, but 
these possibly have a more extensive range. 

It is noteworthy that none of the short-range endem-
ics present in Spanish marine waters are included in 
national or international legal texts. This is due in part 
to the fact that their description and the realization that 
they are of concern is more recent than most legal texts 
listing protected species. Therefore, an urgent task for 
the scientific community is to document the actual area 
of occupancy of those species, to demonstrate that they 
comply with the expected status for protected species, 
and to initiate the process for their inclusion. 

Non-indigenous species in Spanish waters

The number of non-indigenous species in Spanish 
marine waters is surprisingly low. It is probably under-

estimated in the Canary Islands, where species reported 
from both the islands and the neighbouring West African 
coast may (1) have a natural range spanning both areas, 
(2) be exclusive to the mainland coast but have records 
from the Canaries based on displaced or mislabelled ma-
terial, (3) have been actually introduced to the Canaries 
(especially when Canarian fishing boats were operating 
on Saharan coasts) without becoming established, or (4) 
be actual aliens established there. It is generally very 
difficult to distinguish which of these situations applies, 
since there is a long tradition of operating on mainland 
fishing grounds and other events, such as importation of 
sand from the mainland coast for beach refurbishing, have 
given countless opportunities for introduction. Situation 
(1) can only be proven when Pleistocene fossils document 
pre-human occurrences of the species, and introductions 
can be proven only if the source area is remote (e.g. the 
small Australian muricid Bedeva paivae). 

Only four species (Bostrycapulus odites, Marginella 
glabella, Godiva quadricolor, Bedeva paivae) are pre-
sumed to have secured their first European foothold in 
Spain, whereas most have been recorded previously in 
other parts of the Mediterranean or are native to them. 

The overall occurrence of non-indigenous mollusc 
species in Spanish waters amounts to hardly 1.5% of 
the total, despite definite exposure to vectors such as 
shipping and aquaculture. This finding supports the 
view that a high number of native species tends to re-
duce invasion success (Stachowicz et al. 1999).

How accurate are these numbers?

An exact reckoning of species numbers in the 
country’s jurisdictional waters is not seen as possible. 
Uncertainty is unavoidable and may be taxonomic, re-
sulting from contrasting opinions regarding synonymy/
splitting of taxa, distributional depending on the accu-
racy of the records, or merely the result of omissions in 
the assembly of the list. A rough estimate of the uncer-
tainty may be taken from the numbers of species rated 
as “revisable” which represent about 4% of the total. A 
further number of species are rated as “present” on the 
basis of the criteria retained for inclusion, but subjec-
tively would not be fully trusted. 

The Canary Islands fauna is where the uncertainty 
on final numbers is most striking. The CAN demarca-
tion holds the highest number of revisable records (78 
species) and of rebutted records (139 species, more than 
10% of the total), which is the legacy of some publica-
tions (e.g. Nordsieck and García Talavera 1979) with 
poor illustrations, poor taxonomy and poor control on 
the origin of the specimens. The BIOTA team (Moro et 
al. 2003) has made commendable efforts to prune the 
list from old, unsupported records, but more scrutiny 
is still needed. On the other hand, most of the deep sea 
surrounding the Canaries is hardly explored and will 
certainly yield more species. 

Gaps in knowledge

The knowledge of the demarcations is highly un-
equal. Whereas the Alboran Sea and Galicia can match 
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the level of coverage of the British Isles, to the point 
that a new record is not easily added, other areas are 
still more or less inaccurately known. 

The SUR demarcation claims the lowest number of 
species, and this may in part be explained by genuine 
physical characteristics of the area. The demarcation is 
notably smaller than the others (Fig. 1), the coastline is 
mostly sandy, with scant occurrence of rocky substrate, 
and is consequently inhospitable for many species. In 
the deeper area, the path of the Mediterranean Outflow 
Water has been documented (Salas 1996) as having 
a depleted fauna and lacking many species found at 
comparable depth off Morocco. However, much of this 
apparent poverty is due to the lack of recent collecting 
followed by appropriate sorting of the material, and the 
actual number should be expected to be in excess of 
1000, as in the other demarcations. The ongoing study 
of the INDEMARES CHICA Marine Protected Area 
may provide a step forward in this direction.

Another considerably underscored area is that sur-
rounding the Balearic Islands. Although this is not 
apparent in our figures because the Balearic Islands 
belong together with the eastern Iberian mainland in 
the LEBA demarcation, most of the records underlying 
the 1165 reported species are from the mainland. As 
mentioned above, there may be species endemic to the 
Balearic Islands, and some species may reach these is-
lands and not the Iberian mainland (e.g. the marginellid 
Volvarina mitrella, see Gofas 1989).

Although reasonably well explored, particularly 
regarding opisthobranchs, the North Iberian coast 
lacks recent, reliable faunal records backed with il-
lustrations. The catalogue of Borja and Muxica (2001) 
contains several spurious entries (e.g. Pinna nobilis, 
probably a confusion with juveniles of Atrina fragilis) 
and is not illustrated. 

Regarding environmental compartments, the littoral 
fauna is of course better known than the deep-sea fauna, 
but the lack of knowledge of the latter is higher in some 
areas. The Bay of Biscay, Galicia Bank, Ibero-Moroc-
can Gulf and Alboran Sea have been the target of several 
deep-sea explorations. The French campaigns BIOGAS 
and SEAMOUNT, the INDEMARES projects in Le 
Danois Bank, Galicia Bank and Gulf of Cádiz, and the 
BALGIM expedition (1986) on either side of the Strait 
of Gibraltar have provided reasonable insights on the 
deep-sea fauna of those areas. The same cannot be said 
of the Balearic Islands area, which is hardly explored at 
all and only presumed to be species-poor like the rest 
of the Mediterranean (Bouchet and Taviani 1989), and 
of the deep waters surrounding the Canaries, which are 
probably the most promising frontier in the knowledge 
of marine fauna in Spanish jurisdictional waters. 

More surprising is the scant knowledge of planktonic 
species. This is of importance since many pelagic species 
are likely to find their distributional limits around the 
Iberian Peninsula; for example, we could not document 
positive records of the pteropod Limacina retroversa, 
and were therefore unable to determine whether the spe-
cies still lives in Iberian waters or the abundant shells of 
this species found in sediments are remains from a past 
climatic cold spell, as they probably are.

Identifying end users 

Completing an up-to-date checklist of the fauna in 
a country’s territory is an important requirement as a 
tool for management. The checklist allows a simple 
but robust analysis of species richness in the country, 
gives visibility to the presence of endemic species and 
is needed to organize and plan projects dealing with 
mapping of the distributional data and to identify prior-
ity areas for biodiversity conservation (Stoch 2000).

Another aspect regards ecological or impact studies, 
which commonly record species that are not properly 
identified and/or do not belong to the local fauna. The 
detailed checklist allows some quality control by cross-
checking such works against the recorded occurrences. 

Our perception is that it is unacceptable that, after 
over two centuries of research, the answer to the ques-
tion “how many marine molluscs (or any other group) 
are there in Spanish waters?” was “nobody knows 
exactly”. We still cannot give final figures in which 
every species would be assessed as present or absent, 
but have set the basis for progressing towards this goal. 
During the year that has elapsed between the submis-
sion of the initial list to the Ministry and the final ac-
ceptance of the present manuscript, updates due to new 
findings and new taxonomic opinions amounted to 15 
new entries, the deletion of 12 entries newly reported 
as unsupported, changes in the detail of records for 
over 100 existing entries and changes in the generic al-
location of over 50 more. These figures show that more 
than 5% of the list may change in less than a year and 
that this is a dynamic database which must be curated 
by taxonomic experts so as to remain up-to-date. 

SUPPLEMENTARY MATERIAL

A complete list of the species is presented as a large 
table in Supplementary Material, arranged in taxo-
nomic order, with the detail of occurrences. The last 
sheet is the list of species globally rejected as part of 
the Spanish fauna; locally rejected species are marked 
as such in the main list. 

The Aphia ID column refers to the internal number 
attributed to the species in the World Register of Ma-
rine Species and its components ERMS, MolluscaBase 
and Introduced Species. The supraspecific classifica-
tion in columns is given according to WoRMS. 

For each demarcation (NOR, North Atlantic de-
marcation; SUR, South Atlantic demarcation; ESAL, 
Straits and Alboran demarcation; LEBA, Eastern and 
Balearic demarcation; CAN, Canary Islands demarca-
tion), three separate columns provide a count of “Pre-
sent”, “Revisable” and “Rejected” records, and a fourth 
column provides the status of the species expressed as 
“P” (Present), “PE” (Present, endemic to this demar-
cation), “PI” (Present, introduced in this demarcation 
regardless of whether it is native somewhere else in 
Spain), “R” (Revisable), “RI” (Revisable, introduced) 
or “F” (rejected in the particular demarcation). For 
CAN, an additional column indicates the status of the 
species in the BIOTA checklist (Moro et al. 2003): 
NPR, probably native (the default status for most mol-
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luscan species); NSE, definitely native (mostly associ-
ated with the endemic species); dud, stated as dubious.

Further columns indicate the total number of demar-
cations in which the species occurs (“P” + “R”), with 
an additional column (only “R”) indicating species 
which have no ascertained record in Spanish waters. 
ENDEM. and INTROD. indicate the species which are 
endemic or introduced.

The column “Hidalgo” indicates the demarcations 
(1, NOR; 2, SUR; 3, ESAL; 4, LEBA; 5, CAN) in which 
the particular species was known at the time of Hidalgo 
(1917) or, for the Canary Islands, at the time of Odhner 
(1932); numbers in red indicate rejected records. 

Five columns indicate intertidal species (Shore), 
shore and shelf species (Shelf), deep-sea benthic spe-
cies occurring deeper than 500 m (Bathyal) and pelagic 
and holoplanktonic or nektonic species (Pelagic). 

A final column of Remarks is mainly devoted to 
the grounds for rejection. Literature cited therein is not 
always included in the bibliography of this paper but is 
always included in the World Register of Marine Spe-
cies (WoRMS). 
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