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AFROTROPICAL CULICOIDES: A REDESCRIPTION OF C. (AVARITIA) KANAGAI
KHAMALA & KETTLE, 1971, REARED FROM ELEPHANT DUNG IN THE KRUGER
NATIONAL PARK, SOUTH AFRICA
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ABSTRACT

MEISWINKEL, R., 1987. Afrotropical Culicoides: A redescription of C. (Avaritia) kanagai Khamala &
Kettle, 1971, reared from eleghant dung in the Kruger National Park, South Africa. Onderstepoort Journal of

Veterinary Research 54, 585-590 (1987).

The discovery of Culicoides kanagai in South Africa represents a new record for this species. The female is
redescribed, and the male is described for the first time. Culicoides (A.) dasyops Clastrier, 1958 is shown to be
closely related to it but C. (A.) alticola is only superficially related. Short notes on the larval habitat of C.
kanagai , the dung of the African eleYbant, Loxodonta africana, are given. The dung of both the white rhinoce-
ros, Ceratotherium simum, and the black rhinoceros, Diceros bicornis, is considered to be a possible alternative

site for the immatures of C. kanagai.

INTRODUCTION

The abbé J. J. Kieffer (1913) described Culicoides
alticola from a single female collected at an altitude of
between 2700 and 2800 m at the upper edge of the forest
on Bismarckhiigel, Kilimanjaro, Tanzania. Because of
the lack of descriptive detail this species remained enig-
matic until its type was rediscovered in the Paris Mu-
seum some 60 years later and redescribed by Krémer
(1972). In their review of the East African Culicoides
Khamala & Kettle (1971) described C. kanagai from 2
females taken near Nairobi, Kenya. Their superficial
description and the fact that, like C. alticola, this species
had only 2 pale wing spots raised the possibility of the
former being a synonym of the latter. From the descrip-
tions it seemed as if size was the only real difference
between C. alticola and C. kanagai, but the large size of
C. alticola may have been the result of a cooler larval
habitat.

Occasional specimens that were provisionally identi-
fied as C. kanagai have over the last 8 years been taken
at light in the Kruger National Park, South Africa. The
low elevation of the area (approximately 300 m) and
attendant high temperatures are in contrast to the climatic
regime that prevails at high altitudes on Kilimanjaro.
The South African material was therefore only provi-
sionally identified, firstly because of its small size and
secondly because a search for it in the cooler mountai-
ilous regions of South Africa had thus far proved fruit-
ess.

Greater clarity regarding these questions was reached
when, from October 1985-April 1986, a field study was
conducted in the Kruger National Park to investigate
those S;F:cies of Culicoides breeding in large mammal
dung. This led to a study of southern African, Kenyan
and Ethiopian slide material; a description of the male of
C. kanagai; a redescription of its female; a comparison
of the taxonomy and biology of C. alticola, C. kanagai
and C. dasyops, and the conclusion that each species is
unique,

MATERIALS AND METHODS
Study area (Fig. 1)

The study took place in the Kruger National Park,
which has a summer rainfall. This game sanctuary of
1 945 528 ha forms almost the entire eastern boundary
of the Transvaal, lying between the Crocodile River in
the South and the {impo River in the north. Its total
length south to north is a E?tle over 380 km and its width
from east to west averages 60 km. It has been divided
into 35 landscape zones (Gertenbach, 1983).

The 3 main centres of study were:
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(i) In the south in and around Skukuza. This falls into
the landscape zone classified as thickets of the
Sabie and Crocodile Rivers. It is a rather densely
bushed area which lies at an altitude of 200-350 m
above sea level, with an average dailgr maximum
temperature of over 31 °C (17,5-44,5 °C) for the
summer months of November to March. In winter
there is a great variation between day and night-
time temperatures with sporadic frosts. The annual
average rainfall for Skukuza is 546 mm. The
densest population of the black rhinoceros, Dice-
ros bicornis, occurs here (approx. 10/100 000 ha)
and in places this species is found in sympatry with
the white rhinoceros, Ceratotherium simum (A.
Hall-Martin, personal communication, 1986). El-
ephant (Loxodonta africana) are not commonly
encountered in the immediate area of Skukuza, the
nearest breeding herds being in the Nwatimhiri
area some 35 km to the east. Buffalo (Syncerus
caffer) are numerous.
In the north near Punda Maria in the Shisha and
Magamba areas east of the Dzundwini Hills. Al-
though 2 or more landscape zones meet here, the
dominant vegetation is Colophospermum mOfane
forest and shrubveld. The area consists largely of
flat to concave plains some 300400 m above sea
level. The summers are hot to very hot (19-41,4
°C) with cool winters (9,8-36 °C). Frost is the ex-
ception. Rainfall averages between 450-600 mm
per year. In the shrubveld elephant bulls are com-
mon while breeding herds will move through to
other landscapes. Buffalo are present in large
numbers while the rhinoceros is either rare or ab-
sent.

(iii} In the far north in the Pafuri area. Here there is also
a mixture of landscape zones, the 3 most important
being Punda Maria sandveld, baobab-mopane
rugged veld and Limpopo-Luvuvhu floodplains.
The vegetation is largely unique to the K.N.P. and
includes many rare species. This generally thickly
bushed area varies from being strongly undulating
with many outcrops and koppies to low-lying
floodplains along the Limpopo and Luvuvhurivers.
Acacia albida/Ficus sycomorus forests with a
closed canopy at some 20-30 m occur on their
banks. This very hot area with summer tempera-
tures of 40 °C (19-43,2 °C) and mild winters
(6,7-37,2 °C) has a rainfall averaging between
450-590 mm per year. The altitude varies between
200 and 370 m above sea level. In the late summer
months, following the breeding season, either lone
bull elephants or small family groups will enter the
area. These will be culled in winter to protect
many rare plants, especially the baobab Adansonia

(ii)
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FIG. 9 C. (Avaritia) kanagai. Genitalia, male: setae and honeycomb
pattern on tergite IX

FIG. 10 C.(Avaritia) kanagai. Genitalia, male

heavily spiculate right up to and beyond feet of aedea-
gus; 9th tergite bell-shaped, posterior margin lacking
both apicolateral processes and median projection or ex-
cavation; posteromedian region of tergite with distinctive
honeycomb pattern; tergite with 14-19 setae (n = 4).
Basimeres 2X as long as broad and only unusual in that
ventrally the entire apical half is spiculate; ventral and
dorsal roots well developed of the type typically encoun-
tered in the subgenus Avaritia. Distimeres stout, curved,
blunt-tipped with basal half hairy carrying 6 bristles of
varying lengths and thicknesses; extreme apex carrying
about 4 very short, fine setae. Aedeagus also bell-
shaped, darkly pigmented and with a very low arch;
lateral arms chitinized up to apex which is a unique flat-
topped expanded projection which has a number of small
but obvious papillae around its constricted ‘neck’; para-
meres separate, stems diverging from near base being
drawn out into fine, simple recurved tips.

Material examined

Kenya: C. kanagai holotype @, Nairobi, March 1966,
C. P. M. Khamala.

Zimbabwe: 1 Q, Rekomitjie cattle kraal, April 1974,
R. J. Phelps.

South Africa: 2 93, Shingwedzi, Kruger National Park,
%. hIX.l979, B. de Meillon & R. Meiswinkel, black
ight.

3 99 1 I, Shingwedzi, K.N.P., 7-8. IX. 1984, R.
Meiswinkel, G. J. Venter & [.T.P. Pajor, black light.

299 1 &, ukuza, K.N.P., II. Iil. 1984, R. Meis-
winkel & L.E.u. Braack, black light.

R. MEISWINKEL

3 3?9, 2 d'd, on H1-8 route between Klopperfontein
and Masanje, northern K.N.P., 17. XI. 1985,
18h06-18h22, R. & P. Meiswinkel, truck-trap.

1 Q, Tshalungwa springs, 20 km north of Punda Maria,
northern K.N.P., 7. XI. 1985, 18h30-20h00, L.E.O.
Braack & R. Meiswinkel, black light.

15 %9 on H1-7 route east of Dzundwini Hills between
Shisha and Magamba, northern K.N.P., 19. XI. 1985,
18h26—18h40, R. & P. Meiswinkel, truck-trap.

12 99 4 JJ on HI1-7 route between Shisha and
Magamba, Northern K.N.P., 20. XI. 1985, 18h30-
23h00, R. Meiswinkel, black light.

33 QQ 28 J'J on H2-2 route 20 km east of Pretorius-
kop, southern K.N.P., 10. XII. 1985, R. & P. Meiswin-
kel, ex elephant dung.

30 %9 21 ' on H4-1 route 7 km east of Skukuza,
southern K.N.P., 9. XII. 1985, R. & P. Meiswinkel, ex
elephant dung.

12 99 6 FJ on S114 route near Renosterkoppiesdam,
southern K.N.P., 18. XI. 1986, R. & P. Meiswinkel, ex
elephant dung.

15 Q9 18 J'J on S36 route near Hlangulene, central
K.N.P., 26. X1 1986, R. & P. Meiswinkel, ex elephant
dung.

6 9% near old anthrax camp, Pafuri, northern K.N.P.,
10.1V. 1986, R. & P. Meiswinkel, ex elephant dung.

DISCUSSION
Taxonomy

In the Afrotropical region 3 species in the subgenus
Avaritia have the pale wing spots either poorly defined
or restricted to 2 spots on the anterior margin only. These
species are C. alticola, C. dasyops and C. kanagai.

As suggested earlier a study of the literature on C.
alticola and C. kanagai, hitherto known from females
only, gave the impression that these 2 species were syno-
nymous. There was, however, one tangible difference
between the 2: C. alticola had a wing-length (1,26 mm)
nearly twice that recorded for C. kanagai (0,72 mm).
The question therefore arose as to whether or not this
was merely a size variation resulting from a cooler larval
habitat at altitude.

Recently, though, a study of more than 20 specimens
(on loan from the United States National Museum) of
both sexes of C. alticola s.s., taken in Ethiopia at an
altitude of 2400 m (8000 ft), clearly showed that C.
alticola and C. kanagai are 2 good species, with the
former being considerably larger. In fact they belong to
different groups within the subgenus Avaritia, which is
not apparent when one compares the descriptions of
Khamala & Kettle (1971) and Krémer (1972). C. alti-
cola will be redescribed elsewhere.

C. (A.) dasyops is, however, closely related to C.
kanagai. Unfortunately the holotype of C. dasyops has
dried out (J. Clastrier, personal communication to A.L.
Dyce, 1987). From the description it is apparent that
there are real differences between the males of these 2
species, as follows:

(i) in C. dasyops there are 2 long sensilla trichodea on
each of male antennal segments I1I-XII, in C. ka-
nagai these 2 long trichodea are absent from seg-
ments VIII, XI and XII.

(ii) the male genitalia of C. dasyops are described as
having the posterior margin of the 9th tergite
smoothly rounded and lacking apicolateral pro-
cesses; in C. kanagai the 9th tergite also lacks
apicolateral processes, is also smoothly rounded
posteriorly but differs in being posteromedianally






