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The Problem of the Culex pipiens Complex
in the South Pacific (including Australia)*

N. V. DOBROTWORSKY1

There are three representatives of the Culex pipiens complex in the South Pacific.
C. p. fatigans is the most common and most widely distributed subspecies; it is closely
associated with man. The males can be readily distinguished by the structure of the phallo-
some of the terminalia.

C. p. molestus is spread over the southern part of Australia and in Tasmania; it also
is a domestic mosquito. Throughout its extensive range in Australia, it exhibits all the
biological traits that distinguish it from C. p. pipiens.

C. p. australicus is widely distributed over the mainland of Australia and in Tasmania.
It is superficially similar to C. p. fatigans but can be distinguishedfrom C. p. pallens by the
structure ofthe phallosome. It isprimarily a rural non-man-biting mosquito. C. p. australicus
is probably a relatively ancient member of the Australian fauna that may have evolved in
the southern temperate zone.

The Culex pipiens complex has three representa-
tives in the South Pacific: C. p. fatigans Wied.,
C. p. molestus Forsk. and C. p. australicus Dobr.
& Drum. C. p. pipiens Linn. has not been recorded in
this region. The distribution of the Culex pipiens
complex can be seen in Fig. 1.

C. p. fatigans is the most common and widely
distributed subspecies, being absent only from the
south-eastern part of Victoria, the Bass Strait
Islands, Tasmania and the South Island of New
Zealand. It apparently was introduced to the region
by Europeans and reached some of the South
Pacific islands only about 30-40 years ago (Laird,
1954). C. p. fatigans is closely associated with man
and occurs even is isolated inhabited dwellings.
It breeds in polluted pools, drains and septic tanks
(rarely in Victoria), and also in a wide variety of
artificial containers, such as tins, tires, beached
canoes, drums and household tanks. Larvae have
also been collected in large tree-holes in Queens-
land. In New Guinea it has been recorded at alti-
tudes up to 5500 ft (1680 m.) At Minj (5100 ft;
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1555 m) the commonest breeding places are holes
in the ground made for cooking pork, and subse-
quently filled by rain (Marks, personal communica-
tion). C. p. fatigans is a variable subspecies resem-
bling other members of the pipiens group. However,
the males can be readily distinguished by the struc-
ture of the phallosome of the terminalia. In the
Wewak area on the north coast of New Guinea, the
residual spraying of dwellings with dieldrin for the
control of anopheline mosquitos was followed by an
upsurge in the number offatigans and a rapid increase
in its dieldrin-resistance (Standfast, unpublished).

C. p. molestus is believed to have been introduced
to Melbourne during the Second World War
(Drummond, 1951). At present it is spread over the
southern part of Australia and in Tasmania. It also
is a domestic mosquito and may be found breeding
side by side with fatigans in foul ground-pools and
drains. However, it prefers underground accumula-
tions of water, such as drainage pits and grease-
traps in cities, and septic tanks in small towns,
camping grounds and farms. In such conditions it
breeds without interruption throughout the year
and maintains itself largely by autogeny during the
winter. In eight Victorian populations, 46.6%-
94.2% of the females laid eggs autogenously (Do-
brotworsky, 1955). Autogeny is also high in Western
Australia, even in hybrid populations. For example,
68 % of the females were autogenous in one popula-
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FIG. 1
DISTRIBUTION OF CULEX PIPIENS COMPLEX IN THE SOUTH PACIFIC
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tion consisting of 10.00% fatigans, 62.50% molestus
and 27.50% hybrids. C. p. molestus becomes parti-
cularly numerous throughout Victoria, causing a
great deal of annoyance, as illustrated in the follow-
ing report in a Melbourne newspaper of 26 March
1963:

" In some parts of West Williamstown, NeA-port and
Spotswood the mosquitos are so persistent that many
people, in a bid to get some sleep, have to get out of bed
at intervals during the night to spray their rooms."

No general agreement has been reached on the
taxonomic status of molestus. In various parts of
the world it is known to interbreed with pipiens and
it has been treated often as an urban biotype (Mat-
tingly, 1951) or as an autogenous strain of pipiens
(Barr, 1960). Australia presents the unique situation
of having molestus but not pipiens. Throughout its
extensive range in Australia, molestus exhibits all
the biological traits that distinguish it from pipiens:
autogeny, homodynamy and anthropophily.

C. p. australicus is widely distributed over the
mainland of Australia from about latitude 170S,
south to the Bass Strait Islands and Tasmania. It
has also been recorded in New Caledonia and
(possibly) in the New Hebrides.

C. p. australicus is superficially similar to fatigans.
The DV-D ratio of the male terminalia may be
regarded as intermediate between those for pipiens
and fatigans. However, it is quite distinct from
molestus x fatigans hybrids, as well as from C. p.
pallens and can be easily distinguished by the struc-
ture of the phallosome. Fig. 2 and 3 show the phallo-
some of australicus in comparison with those of
molestus and fatigans and of the molestus X fatigans
hybrids. Biologically, australicus is very similar to
the Holarctic pipiens, but not to molestus orfatigans;
pipiens, however, is absent from the South Pacific,
as noted earlier, and molestus was introduced only
recently to Australia. Therefore australicus is pro-
bably a relatively ancient member of the Australian
fauna.

C. p. australicus is primarily a rural non-man-
biting mosquito and is anautogenous and euryga-
mous; it is homodynamic in the southern part of its
range. However, in Queensland it is apparently able
to breed throughout the year. The larvae are com-
mon in temporary pools, swamps, lagoons and
artificial containers, but are seen only occasionally
in polluted water. On one occasion larvae were
collected from a tree-hole on Wilson Island, near
the Queensland coast, where there are no fresh
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FIG. 2
PHALLOSOMES OF C.- P. FATIGANS, C. P. MOLESTUS AND C. P. AUSTRAUCUS
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FIG. 3
PHALLOSOMES OF
C. P. AUSTRALICUS
AND C. P. MOLESTUS
x C. P. FATIGANS
HYBRIDS

FIG. 4

POSSIBLE
EVOLUTION OF CULEX
PIPIENS COMPLEX
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ground-pools. C. p. australicus is well adapted to a
wide variety of climatic conditions. It has been
found breeding in desert areas of the northern
territory that have an annual rainfall under 10 in
(25.4 cm), as well as up to 5000 ft (1525 m) in the
highlands of Victoria, where the annual rainfall is
about 60 in (152 cm). However, it apparently is not
adapted to hot humid conditions, because it has
not been found on the Queensland coast north of
the Tropic of Capricorn nor in any areas north of
about 17°S of the equator.

Mattingly (1951) believes that pipiens and molestus
are temperate forms of fatigans. If we accept the
hypothesis that fatigans is a parental form, from
which pipiens " budded off" in the northern tem-
perate zone, and that molestus probably originated
from pipiens through an adaptation to certain do-
mestic conditions, then it is likely that australicus
as well as Culex globocoxitus, which is closely
related to the pipiens complex, may have evolved
in the southern temperate zone of Australia (see
Fig. 4).

RtSUMt

Dans le Pacifique Sud, hormis quelques regions d'ofu il
est absent, Culex pipiens fatigans est le plus commun
des trois representants du complexe Culex pipiens. Il est
intimement associe a l'habitat humain et sa presence a et
observee jusqu'a une altitude de 1680 m. C. p. fatigans
est une sous-espece variable ressemblant aux autres
membres du groupe pipiens. Les males peuvent cependant
etre aisement reconnus par la structure du phallosome
des organes genitaux. Le traitement a la dieldrine a
Wewak en Nouvelle-Guin6e a ete suivi d'une augmenta-
tion du nombre de C. p. fatigans et de l'acquisition par le
moustique d'une resistance a cet insecticide.

C. p. molestus est actuellement repandu dans toute
I'Australie meridionale et en Tasmanie. I1 semble avoir
&6 introduit a Melbourne durant la Deuxieme Guerre
mondiale. C'est egalement un moustique domestique
qu'on peut trouver a c6t6 de C. p . fatigans; il prefere
cependant les accumulations d'eaux souterraines dans
lesquelles il se reproduit durant toute l'annee; pendant
l'hiver, il subsiste surtout par autogenie. Dans huit popu-
lations de l'Etat de Victoria, 46,6%-94,2% des femelles
pondent autogeniquement. L'autogenie est egalement
importante, meme dans les populations hybrides, en

Australie occidentale. Ainsi dans une population com-
posee de 10% de fatigans, 62,5% de molestus et 27,5%
d'hybrides, 68% des femelles etaient autogenes. La
position taxonomique de C. p. molestus est encore dis-
cutee. On sait que dans diverses parties du monde il se
croise avec pipiens et il a souvent et6 considere comme un
biotype urbain ou une souche autogene de pipiens. C'est
seulement en Australie que l'on trouve C. p. molestus
sans presence concomitante de C. p. pipiens.

C. p. australicus est largement repandu A travers
I'Australie et la Tasmanie. I1 a aussi ete signale en
Nouvelle-Caledonie et peut-etre aux Nouvelles-Hebrides.
I1 est superficiellement semblable A fatigans. On le dis-
tingue aisement aussi bien des hybrides de molestus x
fatigans que de C. p. pallens par la structure du phallo-
some. C. p. australicus est probablement un membre
relativement ancien de la faune australienne autochtone.
C'est avant tout un moustique rural, qui ne pique pas
1'homme. Dans certaines regions, il semble pouvoir
se reproduire toute l'annee, et s'adapter A des condi-
tions climatiques tres diverses et meme A des altitudes
atteignant 1525 m, mais pas A des regions humides et
chaudes.
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