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RESUMO

Neste trabalho, baseado em material colhido no decurso do reconhe-
cimento sistematizado dos culicideos de Portugal que o nosso grupo
tem vindo a levar a cabo desde 1975, acrescentam-se duas espécies
de anofelineos a fauna culicideoldogica do nosso Pais: Anopheles
(Anopheles) algeriensis Theobald, 1903 e Anopheles (Anopheles)
subalpinus Hackett & Lewis, 1935. Com estas duas novas adigoes,
julga-se que a lista dos mosquitos portugueses passa a incluir 39 taxa
distintos. Para cada uma das espécies, indica-se qual o material exami-
nado pelos autores e a distribuicao geogrédfica conhecida, juntando-se
ainda algumas notas taxondmicas e bioecoldgicas. Por fim, a impor-
tancia médica dos dois anofelineos é sucintamente considerada.

SUMMARY

In this paper, based on material collected in the course of the general
survey of the mosquitoes of Portugal being carried out by our team
since 1975, two anopheline species are added to the mosquito fauna of
our country: Anopheles (Anopheles) algeriensis Theobald, 1903 and
Anopheles (Anopheles) subalpinus Hackett & Lewis, 1935. With these
two new additions, the list of Portuguese mosquitoes is now thought to
include 39 distinct taxa. Under each one of the species, the material
examined by the writers and the known geographical distribution are
given, and some taxonomic and bioecological notes are added. Finally.
the medical importance of the two anophelines is briefly considered.
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1. INTRODUCTION

During two brief stays at the Algarve in March and
May 1981, the first and second authors could collect a
few adults and immatures of an anopheline not yet known
in our country, Anopheles algeriensis Theo. The same
year, during the survey of Portuguese mosquitoes being
carried out by our research group, an adult female of the
maculipennis complex was caught in the province of
Beira Baixa, near the Portugal-Spain border, which
showed to be Anopheles subalpinus H. & L.

With these two new additions, here dealt with, the list
of Portuguese mosquitoes is thought to include now
39 names [1, 2, 3, 4].

The terminology here adopted for larval and pupal
setae is based on the system developed by Belkin [5).

2. THE COLLECTING LOCALITIES

The approximate coordinates and altitudes of the Por-
tuguese collecting localities cited in the text are as given
below.

. Latitude Longitude Altitude
Localities N W ™
Boca do Rio (circa Budens) 37° 05' 8° 48’ sea coast
Escarigo (circa Figueira Castelo
Rodrigo) 40° 50' 6° 50’ 600

These two localities are also shown on MAP 1.

3. THE NEW ANOPHELINE RECORDS
3.1. Anopheles (Anopheles) algeriensis Theobald, 1903

In: A monograph of the Culicidae or mosquitoes.
Vol. 3, 359 pp., illust.,, 17 pls. London, 1903.
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Occasionally, however, An. algeriensis has been recor-
ded from Central and Northern Europe, namely from
northern Germany [7, 8] and southern England [9].

MAP 2 shows the now known distribution of algeriensis
in the Iberian Peninsula.

)

TAXONOMIC NOTE. An. algeriensis, one of the four
portuguese Anopheles species with uniformly dark wings,
can be immediately distinguished from the others by the
absence of a white frontal tuft of scales projecting bet-
ween the eyes.

In the female palp of algeriensis, seg. HI is obviously
longer than segs. IV +V, this difference being apparently
greater than in An. claviger and An. petragnanii.

The terminalia of our males are in quite good agree-
ment with known discriptions, namely those by Senevet
& Andarelli [10] and Marshall {9]. Coxites have only one
parabasal spine, not two, inserted on a large, strongly
sclerotized tubercle and with its tip somewhat expanded
and bent. Like An. claviger and An. petragnanii, An.
algeriensis also has the internal spine inserted near the
apex of the coxite. The phallosome bears 2 or 3 pairs of
leaflets at its tip. The harpagones are divided into 3
lobes, the outer one with 3 pointed spines, the mid lobe
with 2 flattened bristles with curved tips, and the inner
lobe with 3 thin, pointed bristles (Fig. 1).

-

MAP 1 — Known Portuguese localities for Anopheles algeriensis
Theo. (D) and An. subalpinus H. & L. @.

Anopheles lukisii. Christophers, Indian J. med. Res.,
4. 120, 1916.

Anopheles bifurcatus var. algeriensis. Parrot, Arch.
Inst. Pasteur d’Algér., 1: 291-293, 1923.

Anopheles algeriensis var. turkestani. Schingarew,
Russ. J. trop. Med., 2: 42-48, 1926.

Type-locality: Algeria.

MATERIAL EXAMINED. BOCA DO RIO (circa Budens,
Algarve), 52 138 (3 females and the male, ex pupa),
17 larvae, 3 larval pelts and 1 pupa plus 3 pupal pelts,
8.II1.1981 and 2.V.1981.

DISTRIBUTION. An. algeriensis is typically a species
of the Mediterranean Subregion (of the Palaearctic
Region), widely distributed from Turkestan and Iran to
Morocco and the Iberian Peninsula. In Spain, algeriensis
is known from a few specimens in only six localities in
the provinces of Alicante, Murcia and Granada, in the
south [6].
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Fig. | — Anopheles algeriensis Theo. Male terminalia. Boca
do Rio, Algarve.
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MAP 2 — Known distribution of Anopheles algeriensis Theo. in the Iberian Peninsula.

The larva of An. algeriensis is very similar to that of
An. claviger and An. petragnanii, though it differs in
having the inner clypeal hairs (2-C) frayed with short
lateral branches while in claviger and petragnanii seta
2-C is single or bifurcate distally. Besides, the number of
branches of each seta 2-IV and 2-V in algeriensis is
1.57+0.63, range 1—3, (28 observations) while in our
claviger larvae the mean number was 4.10 (range 3—3)
and was 2.50 (range 2-—3) in petragnanii larvae.

In algeriensis the dorsal plate of abdominal segment
VIII is larger than distance between setae 1 (ratio
1.37 £0.15), while in claviger and petragnanii distance
between palmate hairs is greater than width of dorsal
plate. In that concerns the inner clypeal hairs (2—C), in
claviger and petragnanii the basal tubercles of insertion
are very close, almost touching, while in algeriensis they
are separated by a distance of about the diameter of one
of the basal tubercles. _

Posterior clypeals (4 —C) in our algeriensis were single
in twelve instances and bifid in one larva, which confirms
the observations of Senevet & Andarelli [11] on larvae
from Mitidja (Algeria). In this connexion, it is worth to
note that in algeriensis larvae examined by Buxton [12] in
Palestine the posterior clypeals had 4—35 branches. It is
quite possible, if this is confirmed, that the Palestinian
material belongs to an eastern algeriensis subspecies.

As it was already noted by Marshall [9], the dark
markings of the head capsule form transversal bands in
algeriensis and a dotted pattern in claviger and petra-
gnanii.

Another interesting characteristic of the fourth instar
larva of An. algeriensis, which also separates it from
claviger and petragnanii, is the unusual development of
the abdominal seta «0», with 5.50%0.69 branches (range
4—7) on segments IV and V (n=20).

Lastly, as it was stated by Shagudian [13], seta 1-X
is inserted well within margin of saddle in algeriensis
while it arises from a point on or just outside the margin
of saddle in claviger and, as we could verify, also in
petragnanii.

In the abdominal segments, the most important cha-
racteristics of the Portuguese larvae of algeriensis (mean,
standard deviation, number of observation in parentheses
and observed range, respectively) are as follows: seta 2-1
with 6.75+1.67 (8) branches, range 5—10; seta 3-I with
1.13+0.35 (8) branches, range 1—2; seta 4-1 with
8.13+2.48 (8) branches, range 5—10; setae 5-1 and 6-1
and 9-1 always single; seta 7-1 with 5.00=x1.29 (7)
branches, range 3—7; seta 10-] with 1.17+0.41 (6) bran-
ches, range 1—2; seta 11-I with 2.50+0.55 (6) branches,
range 2—3; seta 12-I with 5.60+0.34 (5) branches, range
4—7. Seta 0-IT with 4.33x1.03 (6) branches, range 3 —6;
seta 1-II with 8 £1.10 (6) branches, range 6 —9; seta 2-II
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with 3.83+0.75 (6) branches, range 3 —5; seta 3-II with
3.40=0.89 (5) branches, range 3—35; seta 4-II with
4.33+0.82 (6) branches, range 3—35; seta 5-II with
4.67=1.16 (3) branches, range 4 —6; setae 6-IT and 7-II
always single; seta 9-II with 4.20+0.45 (5) branches,
range 4-5. Seta O-II with 5.38£0.92 (8) branches, range
4—7; seta I-III with 6.83 £0.98 (6) branches, range 6-8,
seta 2-III with 4.33 +0.52 (6) branches, range 4 -5, seta
3-1I1 with 4.57=0.54 (7), range 4—35; seta 4-III with
4.75%1.28 (8), range 3—7; seta 5-III with 6.13%1.13
(8), range 5—8; seta 6-1II with 4.75+0.71 (8), range
4—6; seta 7-III with 5.14+0.69 (7) range 4—~6; seta
8-III with 2.14+0.38 (7) range 2—3; setaec 9-III and
11-III always single; seta 10-III with 3.00%1.22 (6)
branches, range 2—4. Seta 0-IV with 6.50%+0.76
(8) branches, range 6 —8; seta 1-IV with 6.43+1.40 (7)
branches, range 5—8; seta 2-IV with 6.29+0.77 (7),
range 5—7; seta 3-IV with 5.50+0.93 (8) branches,
range 4—6; seta 4-IV with 2.63+0.52 (8) branches,
range 2—3; seta 5-IV with 6.00=+1.07 (8) branches,
range 4—7; seta 6-IV with 3.50x0.77 (8) branches,
range 2—4; seta 7-IV with 3.25%0.27 (8) branches,

2-35;
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range seta 8-IV with 1.88+0.64 (8) branches,
range 3; setae 9-IV and 11-IV always single; seta
10-IV with 2.38+0.52 (8) branches, range 2—3. Seta
0-V with 6.29=1.38 (7) branches, range 5—9; seta 1-V
with 5.29+0.95 (7) branches, range 4 —7; seta 2-V with
5.71x0.49 (7) branches, range 5—6; seta 3-V with
2.57*x1.13 (7) branches, range 1—4; seta 4-V with
3.57%0.29 (7) branches, range 3 —4; seta 5-V with
5.38+1.60 (8) branches, range 3 —7; seta 6-V with
3.33+£0.52 (6) branches, range 3 —4; seta 7-V with
4.25x0.46 (8) branches, range 4—35; seta 8-V with
1.75+0.71 (8) brariches, range 1-3; seta 9-V single;
seta 10-V with 1.75=0.71 (8) branches, range 1-3.
Seta 0-VI with 4.38 £0.52 (8) branches, range 4—5; seta
1-VI with 3.43*+0.54 (7) branches, range 3 —4; seta
2-VI with 5.17x0.75 (6) branches, range 4—6; seta
3-VI with 1.88=0.84 (8) branches, range 1 —3; seta
4-VI with 2.38+0.52 (8) branches, range 2—3; seta
5-VI with 4.75=0.89 (8) branches, range 3 —6; seta
6-VI with 1.63*0.52 (8) branches, range 1—2; setae
7-VI, 9-VI and 11-VI always single; seta 8-VI with
1.75+0.46 (8) branches, range 1—2. Seta 0-VII with
3.88+0.84 (8) branches, range 3—35; seta 1-VII with
3.17=0.41 (6) branches, range 3 —4; seta 2-VII with
4.14=x0.69 (7) branches, range 3—15; seta 3-VII with
2.80%0.84 (5) branches, range 2—4; seta 4-VII with
1.88 =0.64 (8) branches, range 1—3; seta 5-VII with
3.75x0.89 (8) branches, range 2—35; setae 6-VII and
11-VII always bifid; setae 7-VII and 9-VII always single;
seta 8-VII with 3.13+0.84 (8) branches, range 2—4;
seta 10-VII with 2,71 =0.49 (7) branches, range 2-—3.
Seta 0-VIII with 3.14+0.69 (7) branches, range 2—4;
seta 1-VIII with 3.00=0.89 (6) branches, range 2—4;
seta 4-VIII with 2.88+0.35 (8) branches, range 2 —3.

W s
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According to that precedes, the unusual development
and branching of seta «0» in the abdominal segments of
An. algeriensis will permit an easy separation of this
species either from An. claviger, An. petragnanii or An.
plumbeus. Interestingly enough, a very similar situation
arises also with seta 4-VII which has 2 or 3 well deve-
loped branches in algeriensis and is minute and single in
claviger, petragnanii and plumbeus.

In the pupa, the following are some of the particulars
concerning the chaetotaxy. In the cephalothorax, seta
1-CT with a mean of 3.38£0.52 branches (range 3 —4;
number of observations =8); seta 2-CT with 3.24 +0.76
branches (range 3—5; n=7); seta 3-CT with 3.86=0.90
branches (3—35; n=7); seta 4-CT with 3.0+0.93 bran-
ches (2—4; n=8); seta 5-CT with 7.50=1.23 branches
(6—-9; n=06); seta 6-CT with 3.29+0.77 branches (2—-4;
n=7); setae 7-CT and 8-CT always single, in 8 observa-
tions and seta 9-CT with 5.29+1.11 branches (4—7;
n=7).

The paddles (Fig. 2) in our 3 pupal pelts and 1 whole
pupa, are as follows: (a) outline with the subtriangular
shape characteristic of the species; (b) terminal seta
single, somewhat curved outwards and about 0.19 (n=7)
length of paddle; (c) accessory hair with 5.63+0.52
short branches (range 5—06); (d) minute spicules present
for about the posterior half of internal and external bor-
ders; (e) paddle index 1.42 (n=8), range 1.18—1.58.

Fig. 2 — Anopheles algeriensis Theo. Pupal paddles (detail). Boca
do Rio, Algarve.

BIOECOLOGICAL NOTE. Our larvae of An. alge-
riensis were found in May, in a shadded niche in the
margins of a large swamp near the sea, with heavy
growth of emergent vegetation (Fragmites sp., Juncus sp.
and others), Lemna sp. and filamentous green algae
(Figs. 3 and 4). The breeding water was relatively cold,




Fig. 3 — Collecting larvac of Anopheles algeriensis Theo. from a niche in the grassy margins
of the swamp at Boca do Rio, Algarve. .

Fig. 4 — General view of the swamp at Boca do Rio, breeding area of Anopheles algeriensis
Theo.

limpid and clean, with pH=7.0. Though its salt content
was not examined, it was certainly slightly brackish
water.

Larval algeriensis was found only in this niche, search
for larvae being negative in all the other places tried
along the swamp margins. No larvae of other mosquito
species were also found.

The first algeriensis specimens we met, however, were
a few hangry females which attacked the writers along
the border of this swamp, early in the preceding month of
March, at about 6.00p.m. One of these females could be

caught, as well as two other ones resting on the inner
walls of a nearby abandoned well (one of these females
escaped later). The search for algeriensis inside habita-
tions in the area was negative.

No adults of other mosquito species were found along
the swamp margins, in March. In May, however, only
adults of Aedes caspius caspius could be found, either at
rest in the same well or landing on man.

Interestingly enough, our present observations on the
bioecology of An. algeriensis in southern Portugal agree
closely with those of other Authors (Marshall [9]; Doby
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et al. [14]; Rioux et al. [15]) in other countries, namely
in that concerns the relatively rarity of the species and its
scattered distribution, the characteristics of its breeding
sites and the ethology of the adult females, including
man-biting in the open.

3.2. Anopheles (Anopheles) subalpinus Hackett and
Lewis, 1935

In: A new variety of Anopheles maculipennis in
southern Europe. Riv. Malariol., 14: 377-383,
1935 (as Anopheles maculipennis var.)

Anopheles subalpinus. Canalis et al., Le specie del
grupo maculipennis identificate col metodo cito-
genético dal focolai larvali in zona trattata com
D. D. T. nelle provincie di Rovigo e Venezia.
Venezia, 1954.

Anopheles (Anopheles) melanoon subalpinus. Knight
& Stone, A Catalog of the Mosquitoes of the
World, The Thomas Say Foundation, vol. 6,
611 pp., Baltimore, 1977.

Anopheles melanoon. White, Mosq. Syst., 10 (1):
13-44, 1978.

Type-locality: Albania

MATERIAL EXAMINED. ESCARIGO (in Serra da
Marofa, circa Figueira de Castelo Rodrigo), 1 @ plus

many eggs, 15.VIIL 1981.

DISTRIBUTION. An. subalpinus occurs along the sou-
thern half of the Mediterranean Subregion (of the Palae-
arctic Region), from the Caspian Sea to the Iberian Pe-
ninsula, where it was known only from near Valencia, in
southeastern Spain [16].

The present Portuguese record establishes the western-
most locality for this species, extending its distribution to
the area of the Alto Douro basin, well known for its
Mediterranean bioclimatic affinities.

TAXONOMIC NOTE. A detailed taxonomic analysis
of forms melanoon s. str. and subalpinus s. str. within
the maculipennis complex was already carried out by the
present writers in a previous paper [3]. Summarizing, we
may say that we treat both forms as full species on
account of: (a) the distincteness of their eggs; (b) the
apparent area of sympatry of both forms in southwestern
Europe.

Our female could be identified with An. subalpinus
H. & L., 1935 owing to a quite characteristic oviposition
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of 131 eggs, all of them with dark decks showing a
pattern of darker areas (mainly two bars at about the
extremes of the floats, and at poles), coupled with
smooth floats and a «float index» (ratio of length of floats
to egg’s length) about 0.40 or over.

BIOECOLOGICAL NOTE. Our sole subalpinus female
was caught along with many other adults of the maculi-
pennis complex resting inside a stable with donkeys in
the village of Escarigo, near de Portugal-Spain eastern
border, at about 10.00 a.m. Ten gravid or half-gravid
females of these An. maculipennis sensu lato adults were
isolated for ovipositions. Unfortunately, however, all of
them but three died before laying eggs. Upon the exami-
nation of these three ovipositions, it was concluded that
one of the females was clearly An. subalpinus while the
other two were characteristic An. atroparvus.

No other mosquito species 'was found inside the stable,
in association with these two members of the maculi-
pennis complex.

4. RELATION TO DISEASE

According to Horsfall {17], oocists of malaria parasites
were found in wild An. algeriensis while a malaria
epidemic in Algeria was reported by Sergent & Sergent
(fide Horsfall, op. cit.) where algeriensis was the only
anopheline present.

Neverthless, there seems to be a general agreement as
to the usually negligible role of An. algeriensis in malaria
epidemiology. In favour of this view, are cited several
observations on the bioecological characteristics of the
species. One of these is the apparently marked zoophily
of algeriensis with an anthropophilic index, according
to Barber & Rice [18], of only about 0.04 (as against
0.39 for An. sacharovi). Besides, An. algeriensis is also
thought to have a low longevity (Horsfall, op. cit.), to be
highly exophagic and to occur usually at low densities.

In any case, while the vectorial capacity of An. alge-
riensis is not examined in more detail, it must be consi-
dered as potencially dangerous whenever it occurs with 4
minimum of density. In such places, given the easy with
which
that, as stated by Hedeen [19], it «be of more importance

algeriensis bites man in the open, it is possible

than was formerly believed».

In that concerns An. subalpinus, it is thought to be a
strictly zoophilic mosquito [20, 21], without any impor-
tance as a potencial carrier of human disease. This means
that in those areas, if there is any, in which the maculi-
pennis complex is represented by only this member there
is no danger of malaria reintroduction.
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