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Since Anopheles funestus Giles, 1900, was de-
scribed, taxonomic, variation has been observed by
many workers. Leeson,a described variations in
the wing markings and Evans b and de Meillon c

reported variations in the ornamentation of
wings and palps and also in the structure of eggs
and larvae. In view of the importance of A. funes-
tus as a vector of malaria in Africa, a number of
workers have studied its taxonomy in detail.
The contributions of Evans,b Leeson,d Evans
& Leeson e and Gillies f provided taxonomic
evidence to describe a number of species in the
A. funestus complex. Summarizing from Gillies,t
the variation falls into two main classes which
are as follows.

(1) Forms showing well-defined characters in the
larva, correlated with small differences in the
structure of the pharynx and genitalia in the adult.
Based on these characters, the following species
have been recognized, all of which may be sym-
patric in certain parts of their distribution.

A. funestus Giles, 1900
A. leesoni Evans, 1931
A. confusus Evans & Leeson, 1935
A. rivulorum Leeson, 1935
(2) Forms with small differences in the orna-

mentation of wings and palps, not correlated with
larval characters and not related to any precise
geographical distribution. Service g could find no
clear-cut taxonomic difference between samples of
A. funestus from northern and southern Nigeria.
However, 1 species, A. parensis Gillies, 1962, has
been recognized solely on the basis of adult char-
acters, the larva being indistinguishable from
A. funestus.

a Leeson, H. S. (1930) Bull. ent. Res., 21, 421.
b Evans, A. M. (1931) Ann. trop. Med. Parasit., 25, 545,
c Meillon, B. de (1933) Ann. trop. Med. Parasit., 27, 83.
d Leeson, H. S. (1935) Ann. trop. Med. Parasit., 29, 69.
e Evans, A. M. & Leeson, H. S. (1935) Ann. trop. Med.

Parasit., 29, 33.
f Gullies, M. T. (1962) Proc. roy. ent. Soc. (B) 31, 81.
U Service, M. W. (1960) Proc. roy. ent. Soc. (B) 29, 77.

The islands of Zanzibar and Pemba, and their
associated islets, United Republic of Tanzania, lie
approximately 40 km from the mainland between
50 and 60 S. and 390 and 400 E.
The climate of the islands is hot and humid.

The average maximum temperature in the hot
season, December-March, varies between 30°C
and 310C and the average minimum in the cool
months, July-September, from 22°C to 240C.
The average relative humidity all the year round
is above 72 %. There are 2 marked rainy seasons;
the long rains extend from March until May or
June and short rains from mid-October to
December. The short rains are more variable and
tend to fail more frequently than the long rains.

Houses on the islands usually have mud walls
and thatched roofs; temporary structures have
mat walls. In the southern and eastern parts of
Zanzibar, walls are made of pieces of rough coral
cemented by layers of mud.
The use of residual insecticides against malaria

was started in 1958, by spraying houses with 0.8 g
of dieldrin per m2 once a year. From November
1960 onwards, 2 g of DDT per m2 have been
sprayed twice a year. Before the introduction of
house-spraying, the density of A. funestus was
30-40 per hut at the end of the rainy season. After
2 cycles of dieldrin spraying, A. funestus com-
pletely disappeared. Intensive entomological stu-
dies, carried out to evaluate the effect of the
insecticide on the malaria vectors, showed that
among outdoor-resters, the predominant species of
the A. funestus group was A. rivulorum. Occa-
sionally, other species of the complex were also
found: A. leesoni was recorded from Zanzibar
and A. parensis from both Zanzibar and Pemba
(unpublished reports to WHO).
Kaburi Kikombe, the type locality for the new

species to be described, is a small village on Zan-
zibar Island situated on a ridge about 1 km from
the coast and 3 km south of Zanzibar Town. It
has a ratio of a man to cattle of about 10:7. The
village is surrounded by many borrow pits and a
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perennial pond in which rainwater collects. To the
south is a low and partially drained area.

In Kaburi Kikombe, specimens of the A. funes-
tus complex were regularly caught having different
pale marking of the palps. This led the writer to
obtain eggs from wild females, rear them in the
laboratory, and study all stages in detail. The
results of this study showed that although the
specimens resembled A. funestus and A. parensis
in many characters, they formed a clearly-defined
entity which is described here and given specific
rank.

Individuals of the new species were found
resting outdoors by day mostly at the base of
banana trees under loose fibres on the trunks.
They were also caught at night biting men and
cattle. No specimen was found in any sprayed
premises, but in a newly built shed with thatched
roof and no walls, 2 females and 1 male were
caught. The larvae were found in borrow pits, in
the pond and in rice fields with vertical vegetation.
The identification was based on examination of
over 100 adults bred from larvae caught in these
breeding places.

ANOPHELES (CELLIA) ARUNI, sp. nov.

Description
A. aruni is a small dark species, closely resem-

bling A. funestus. It differs from it in the follow-
ing characters.
Female. Wings (Fig. 1) as in A. funestus but

generally paler and with little variation in paleness.
Base of costa may be interrupted with a small
patch of pale scales. Third vein with a median pale

area. Upper branch of the fifth vein with a single
small patch of pale scales. Pre-accessory dark spot
absent. Palp (Fig. 2) with 3 pale bands, proximal
pale band narrow, involving apex of second and
base of third segment, middle pale band at the
apex of third and base of fourth segment and
apical pale band involving the whole of the fifth
and one-quarter to one-half of the fourth segment.
Sub-apical dark band of the palp narrower than
apical pale band. Pharynx as in A. funestus.

Male. Palp (Fig. 3) with a third pale patch of
scales at base of club. Width of second pale patch
of scales broader than the space between it and
the third pale patch. Terminalia as in typical form.

Egg. Resembles that of A. funestus but smaller.
Upper surface slightly concave and under surface
slightly convex. Frill rudimentary and not contin-
uous along whole length of egg. General surface
with numerous evenly distributed large bosses of
almost equal size. Length of egg from 0.43 mm
to 0.48 mm and breadth from 0.12 mm to
0.13 mm, mean length being 0.45 mm and mean
breadth 0.12 mm (470 specimens examined).

Larva and pupa. Indistinguishable from those of
A. funestus.

Type locality. Kaburi Kikombe, Zanzibar, Tan-
zania, East Africa. Female holotype, IV. 63, de-
posited in the British Museum (Natural History),
London.

Variation in adults. Wing characters in males
and females equally developed. Length of the
median patch of pale scales variable.

Variation in larvae. Very occasionally the 2 ac-
cessory tergal plates were found partially detached
from the main abdominal plate.

FIG. I

ANOPHELES ARUNI, SP. NOV.: WING OF FEMALE
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FIG. 2
ANOPHELES ARUNI, SP. NOV.: PALP OF FEMALE
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FIG. 3
ANOPHELES ARUNI, SP. NOV.: PALP OF MALE

Identification of A. aruni
The markings on the palps are the fundamen-

tally important characters to distinguish A. aruni
from other species of the A. funestus complex. In
both male and female A. aruni, the patches of pale
scales on the palps are bigger than in any other
form in the complex. In the female, the sub-apical
dark band on the palp is narrower than the apical
pale band. This band is longer than apical pale
band in A. funestus, A. leesoni, A. confusus and
A. parensis. The males of A. aruni have 3 pale
bands on the palps as in A. leesoni, A. parensis
and some specimens of A. confusus. In A. aruni,
the second patch of pale scales is longer than the
space between it and the pale patch at the base of
the club. This character separates it from A. lee-
soni, A. confusus and A. parensis. The absence
of a fringe spot opposite the sixth vein and of
pale scales at the apex of this vein distinguishes
A. aruni from most specimens of A. parensis.
No consistent morphological differences were

observed between the eggs, larvae and pupae of
A. aruni and A. funestus except the size of the
eggs, which are slightly smaller in A. aruni than
in A. funestus.
On Zanzibar, the wings of all A. leesoni have

pre-accessory dark spot, A. parensis occasionally
have and A. funestus and A. aruni never have.

Discussion
A. aruni belongs to the funestus " sub-group"

(Gillies & de Meillon, unpublished data), which
consists of those species with larvae indistinguish-
able from funestus s.s. and which comprises
A. funestus, A. parensis and A. aruni. In Zanzibar,
it seems that the 2 species, A. funestus and
A. aruni, have formerly occurred together. The
latter has shown the same seasonal prevalence, the
highest peak being recorded in April and May.
The apparent capacity of A. aruni to survive
constant insecticidal pressure for many years shows
its biological distinctness from funestus, which
disappeared completely after 2 cycles of house-
spaying. From the data collected, it appears that
A. aruni is mainly exophagic, exophilic and zoo-
phagic. No precipitin tests were carried out to
indicate its preference for a particular host, but
it has been caught at night in small numbers biting
both man and calves. Otherwise, nearly all the
specimens were caught resting outdoors in the
daytime.

A. aruni has not so far been detected outside
Zanzibar Island. The role, if any of this species, in
the transmission of malaria is not yet known. The
hybridization of A. aruni with other members of
the A. funestus complex has not been attempted.

* *

I am grateful to Dr M. T. Gillies for examining a
few specimens of A. aruni and confirming them as a
new species. My thanks are also due to the Government
of the United Republic of Tanzania for their permission
to publish this paper.
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