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Abstract

An updated checklist, together with maps showing the known distribution of the 64 species of
mosquitoes collected in Spain and main bibliographic references are presented. Severd
anomalies about the status of some speciesin Spain are also briefly discussed.
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Introduction

Since the last checklist of Spanish mosqguitoes presented by Eritja et al. (2000), a large number
of faunistic studies have been conducted in different regions of Spain. Consequently the
knowledge of the distribution and phenology of species has increased significantly in recent
years, providing useful information for entomologists, mosquito control agencies and sanitary
authorities. The aim of this article is to provide updated information about culicid species
collected in Spain. Distribution maps with provincial detail of each of the 64 species are
presented at first time (Appendix 1) and several anomalies regarding the status of some species
in Spain are also briefly discussed.

Speciesrecorded in Spain

From a comprehensive literature review, it can be concluded that atotal of 64 mosqguito species
have been recorded in Spain. According to the nomenclatural criteria of Reinert (2000), these 64
species are belonging to 8 genera, as follows: Anopheles (14), Aedes (5), Ochlerotatus (22),
Coquillettidia (2), Culex (13), Culiseta (6), Orthopodomyia (1) and Uranotaenia (1).

List of species
Subfamily Anophelinae
Genus Anopheles M eigen, 1818
Subgenus Anopheles Meigen, 1818

I.  An. (Ano.) algeriensis Theobald, 1903

Il. An. (Ano.) atroparvus Van Thiel, 1927

1. An. (Ano.) claviger (Meigen, 1804)
IV. An. (Ano.) hyrcanus (Pallas, 1771)

V. An (Ano.) labranchiae Falleroni 1926 (Note 1)
VI. An. (Ano.) maculipennis Meigen, 1818

VII. An. (Ano.) marteri Senevet & Prunelle, 1927
VIII. An. (Ano.) melanoon Hackett, 1934 = An. (Cel.) subalpinus Hackett & Lewis, 1935 (Note
2)

IX. An. (Ano.) petragnani Del Vecchio, 1939

X. An. (Ano.) plumbeus Stephens, 1828
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XI.
XI1.
XII.
XIV.

Subgenus Cellia Theobald, 1902

An. (Cel.) cinereus hispaniola (Theobald, 1903)
An. (Cel.) multicolor Cambouliou, 1902

An. (Cel.) sergentii (Theobald, 1907)

An. (Cel.) superpictus Grassi, 1899 (Note 3)

Subfamily Culicinae

XV.

XVI.

XVII.

XVIII.
XIX.

XX.
XXI.
XXII.
XXIII.

XXIV.
XXV.
XXVI.
XXVII.
XXVIII.
XXIX.
XXX.
XXXI.
XXXII.
XXXIII.
XXXIV.
XXXV.
XXXVI.
XXXVII.
XXXVIII.

Tribu Aedini
Genus Aedes M eigen, 1818

Subgenus Aedes M eigen, 1818
Aedes (Ads.) geminus Peus, 1970 (Note 4)

Subgenus Aedimorphus Theobald, 1903
Ae. (Adm.) vexans (Meigen, 1830)

Subgenus Fredwardsius Reinert 2000
Ae. (Fre.) vittatus (Bigot, 1861)

Subgenus Stegomyia Theobald, 1901

Ae. (g.) aegypti (Linnaeus, 1762) (Note 5)
Ae. (Sg.) albopictus (Skuse, 1894) (Note 6)

Genus Ochlerotatus Lynch Arribalzaga, 1891
Subgenus Finlaya Theobald, 1903

Oc. (Fin.) eatoni (Edwards, 1920)

Oc. (Fin.) echinus (Edwards, 1920)

Oc. (Fin.) geniculatus (Olivier, 1791)

Oc. (Fin.) gilcolladoi (Sanchez-Covisa, Rodriguez & Guillén, 1985)

Subgenus Ochlerotatus L ynch Arribalzaga, 1891

Oc. (Och.) berlandi (Séguy,1921)

Oc. (Och.) cantans (Meigen, 1818)

Oc. (Och.) caspius (Pallas, 1771)

Oc. (Och.) cataphylla Dyar, 1916

Oc. (Och.) detritus (Haliday, 1833)

Oc. (Och.) dorsalis (Meigen, 1830) (Note 7)
Oc. (Och.) flavescens (Muller, 1764)

Oc. (Och.) leucomelas (Meigen, 1804)

Oc. (Och.) mariae (Sergent & Sergent, 1903)
Oc. (Och.) pulchritarsis (Rondani, 1872)

Oc. (Och.) pullatus (Coquillet, 1904)

Oc. (Och.) punctor (Kirby, 1837)

Oc. (Och.) sticticus (Meigen, 1838)

Oc. (Och.) surcoufi Theobald, 1912 = excrucians (Walker, 1856)
Oc. (Och.) zammitii (Theobald, 1903) (Note 8)
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Subgenus Rusticoidus Shevchenko & Prudkina, 1973

XXXIX. Oc. (Rus.) quasirusticus Torres Cafamares, 1951
XL. Oc. (Rus) refiki Medschid, 1928
XLI. Oc. (Rus.) rusticus (Rossi, 1790)

Genus Culex Linnaeus, 1758

Subgenus Barraudius Edwar ds, 1921
XLII. Cx. (Bar.) modestus Ficalbi, 1889

Subgenus Culex Linnaeus, 1758

XLII. Cx. (Cux.) laticinctus Edwards, 1913
XLIV. Cx. (Cux.) mimeticus Noé, 1899
XLV. Cx. (Cux.) pipiens Linnaeus, 1758
XLVI. Cx. (Cux.) theileri Theobald, 1903
XLVII.  Cx. (Cux.) torrentium Martini, 1925 (Note 9)
XLVIII.  Cx. (Cux.) univittatus Theobald, 1901 (Note 10)
XLIX. Cx. (Cux.) perexiguus Theobald, 1903 (Note 10)
Subgenus Maillotia Theobald, 1907
L. Cx. (Mai.) deserticola Kirkpatrick, 1924 (Note 11)
LI. Cx. (Mai.) hortensis hortensis Ficalbi, 1889
Subgenus Neoculex Dyar, 1905

LIl. Cx. (Ncx.) arbieeni Salem, 1938
LI,  Cx. (Ncx.) impudicus Ficalbi, 1890
LIV. Cx. (Ncx.) territans Walker, 1856

Genus Culiseta Felt, 1904
Subgenus Allotheobaldia Broelemann, 1919
LV. Cs. (All.) longiareolata (Macquart, 1838)

Subgenus Culicella Felt, 1904

LVI. Cs. (Cuc.) fumipennis (Stephens, 1825)
LVII. Cs. (Cuc.) litorea (Shute, 1928)
LVIIl. Cs. (Cuc.) morsitans (Theobald, 1901)

Subgenus Culiseta Felt, 1904

LIX. Cs. (Cus.) annulata (Schrank, 1776)
LX. Cs. (Cus.) subochrea (Edwards, 1921)

Genus Coquillettidia Dyar, 1905
Subgenus Coquillettidia Dyar, 1905

LXI. Cag. (Coq.) richiardii (Ficalbi, 1899)
LXIIl. Cqg. (Cog.) buxtoni (Edwards, 1923)
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Genus Orthopodomyia Theobald, 1904
Subgenus Orthopodomyia Theobald, 1904
LXIIl. Or. (Ort.) pulcripalpis (Rondani, 1872)

Genus Uranotaenia Dyar, 1905
Subgenus Pseudoficalbia Theobald, 1912
LXIV. Ur. (Pfc.) unguiculata Edwards, 1913

Note 1. Anopheles labranchiae was found to be abundant in a restricted area of the contiguous
Alicante and Murcia Provinces in 1946 (Clavero & Romeo Viamonte, 1948a), but had
disappeared by 1973 (Blazquez & de Zulueta, 1980) due to abandonment of rice cultivation in
this area (Eritja et al., 2000). This was the only area where this species has been able to
establish itself in the Iberian Peninsula (Blazquez & de Zulueta, 1980) and recent samplings
carried out in this area have revealed the absence of the species (Bueno Mari & Jiménez Peydro,
2008). Though abundant along the African coastline between Ceuta and Tangiers, An.
labrachiae has been unable to obtain a toe-hold in 15 km distant coastal plains of southern
Spain, where rice fields support large populations of An. atroparvus (Ramsdale & Snow, 2000).

Note 2. Old records of An. melanoon subalpinus have been included as An. melanoon. It must
be pointed that there is much controversy with regard to taxonomic status of An. subalpinus.
Bates (1940), Gutsevich et al. (1971) and Knight & Stone (1977) recognized subalpinus as a
valid subspecies of melanoon. Later Ribeiro et al. (1988) elevated subalpinus to species rank
and this criterion was followed by several authors (Ward, 1992). However more recent studies
reveal that An. subalpinus and An. melanoon represent a single species that has polymorphic
characters used for specific determination (Linton et al., 2002). Consequently we consider both
species as synonyms (WRBU, 2012).

Note 3. There are several discrepancies with regard to the status of An. superpictus in Spain.
Although the species was recorded in Huelva, Murcia and Coérdoba Provinces in the early
twentieth century, it must be noted that Romeo Viamonte (1950), Torres Cafiamares (1979),
Encinas Grandes (1982) and Ramsdale & Snow (1999), state that these identifications may be
erroneous and should assigned to exemplars of An. cinereus.

Note 4. According to Torres Caflamares (1979) and Encinas Grandes (1982), the old and scanty
records of Aedes cinereus (Clavero, 1945) in Spain (Madrid Province) must be assigned to Ae.
geminus. Recent surveys conducted in the same area of Madrid Province have confirmed the
presence of Ae. geminus (Melero Alcibar, 2004).

Note 5. Aedes aegypti was a common species in Spain until about the first half of the last
century (Rico-Avello, 1953). The species was probably introduced accidentally and
continuously from North Africa (Eritja et al., 2000) and came to have high population densities
in different coastal areas of Iberian Peninsula. Aedes aegypti disappeared from Spain and other
Mediterranean countries in the mid-20th century, for reasons that currently are not clear but
probably related with thermic tolerance and intensive mosqguito control campaigns with the
employment of DDT.

Note 6. This invasive aedine was collected at first time in Barcelona Province in 2004 (Aranda
et al., 2006). Since then, the spread of the species has been constant by several Mediterranean
Provinces of Spain such as Girona, Tarragona, Castellén, Alicante and Murcia (Roiz et al.,
2007; GenCat, 2008; Bueno Mari et al., 2010; Delacour et al., 2010; Collantes & Delgado,
2011).
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Note 7. Ochlerotatus dorsalis has been recorded twice in Spain. The published data are referred
to a single collection in Tarragona Province (Curto, 1990) and twelve exemplars from Céadiz
Province (Ruiz & Caceres, 2004). Both determinations were based exclusively in larval
specimens. Because of the ubiquity of Oc. caspiusin Spain, high degree of association between
them and difficulty to differentiate both species at larval stage, we can conclude that the status
of Oc. dorsalis is highly doubtful. Future researches based on new morphological features and
molecular characters are needed to ensure the presence of Oc. dorsalisin Spain.

Note 8. Although the occurrence of Oc. zammitii is not clear, the species has been maintained in
the list due to the existence of severa reports of Ochlerotatus mariae var. zammitii (Gil
Collado, 19323, 1935a; Najera, 1943; Clavero, 1946). Thisinclusion in the Spanish checklist is
also supported by several authors (Torres Canamares, 1979; Encinas Grandes, 1982) who
consider that Oc. zammitii should be retained in the list because this species can be separated
from Oc. mariae examining different morphological features. However, since Oc. zammitti was
raised to species rank (Knight & Stone, 1977), it should be noted that all the records of the
allopatric members of Mariae Complex in Spain were referred to Oc. mariae (Bueno Mari &
Jiménez Peydro6, 2011a).

Note 9. Culex torrentium has been collected only in surrounding areas of Catalonian and
Navarre Pyrenees (Aranda et al., 2000; Delacour et al., 2011), as well as in La Rioja Province
above 1200 meters of altitude (Alarcon Elbal et al., 2012). These data support the bioecological
information available for the species, since in southern areas of the Palearctic Region Cx.
torrentiumisfound mainly in biotopes located at high altitude (Schaffner et al., 2001).

Note 10. In this checklist, both members of the univittatus complex have been considered
distributed in Spain since there are several reports of Cx. univittatus and Cx. perexiguus, and
some distinctive taxonomic characters are well known (Encinas Grandes, 1982). Although
Harbach (1988) stated that the species distributed in the Mediterranean Region is Cx.
perexiguus, some authors comment the unequivocal collection of exemplars of Cx. univittatusin
Spain. Moreover, it is interesting to note that Cx. perexiguus was resurrected from synonymy
with Cx. univittatus by White (1975).

Note 11. The species has been recorded only in the Ebro River Valley of Zaragoza Province
(Ramos et al., 1998). It is important to note that this was the first confirmed record of Cx.
deserticola in Continental Europe (Schaffner et al., 2001).
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Appendix |. Distribution maps of mosquito speciesin Spain.

Fig. 1: Distribution of An. algeriensis

Fig. 2: Distribution of An. atroparvus. Note: records of An. maculipennis atroparvus previous to maculipennis
complex division also included
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Fig. 3: Distribution of An. cinereus hispaniola

Fig. 4: Distribution of An. claviger




Fig. 6: Distribution of An. labranchiae
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Fig. 9: Distribution of An. marteri
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Fig. 12: Distribution of An. petragnani
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Fig. 15: Distribution of An. superpictus
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