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Notes on the life histories and taxonomy of Afrotropical
Graphium species (Lepidoptera: Papilionoidea:
Papilionidae)
T.C.E. Congdon, I. Bampton and S.C. Collins
ABRI, Box 14308, 0800 Nairobi, Kenya

Abstract
The life histories of a number of Afrotropical Graphium species are examined and
some relationships suggested. Graphium leonidas zanzibaricus Kielland, 1990 is
reinstated as a valid taxon.

Introduction
The Bulletin of the Natural History Museum Volume 70 No. 2, 2001 by Campbell
R. Smith and R. I. Vane-Wright contains a complete study of the whole of the
African Graphium Scopoli, and forms the base-line study for the present paper. We
have made some progress since the publication of that study, and have some more
life histories to report.
It is very easy to be wrong in regard to host-plants. On one occasion one of us
(TCEC) saw a danaid laying on a small-leaved climber and asked another of the
party which asclepiad it was. The reply was that it was a Landolphia, an apocyne,
with which he was very familiar as it occurred in a forest he often visited. In due
course the plant flowered, and was pressed (Congdon collection 399 in RBG,
Kew). The Kew botanists identified it as Secamone punctulata, an asclepiad.
(Botanists now regard the Asclepiadaceae as a subfamily within the Apocynaceae.
Unfortunately, nobody has told the danaid butterflies, which continue to treat them
as separate 'families', and will have nothing to do with the Apocynaceae.)
When Bampton and Congdon made the simultaneous discovery of the host-plant
of G. almansor, Congdon went to Bampton and identified a wayside plant as the
host-plant, “This is what they are on.” Bampton said no, they were on (and he
pointed out another plant). This time Congdon said no. Both choices were wrong,
as was eventually agreed when they had gone back to the original plants they had
found the butterflies on. This kind of error arises from the confusion of tangled
vegetation in which the host-plant is found, and the fact that at the time Graphium
are flying in numbers most plants are producing soft extension growth of the kind
favoured by the female butterflies, and similar in appearance to the host-plant.
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We have seen a female Acraea (in this case A. rhodesiana Wichgraf, 1 921)
hovering about in short grass. Eventually she settled and laid an egg on a grass
stem. Nearby, we found a final instar larva resting on a grass stem. From this it
might have been assumed that Acraea rhodesiana was feeding on grass. In fact
it was feeding on Basananthe, a prostrate plant in the Passifloraceae which was
growing among the grass.

Materials and methods


We have photographed, in whole or in part, life histories of the following:
Graphium antheus
Graphium kirbyi
Graphium polistratus
Graphium colonna
Graphium policenes
Graphium porthaon
Graphium angolanus
Graphium taboranus
Graphium leonidas
Graphium philonoe philonoe
Graphium philonoe whalleyi
Graphium almansor
Graphium poggianus
Graphium delia



Larval host-plants. These have been collected, and identified by scientists
at the Royal Botanic Gardens (RBG), Kew, UK. Collection accession
numbers are given, where appropriate.

For each taxon we give larval host-plants from our own researches and from the
literature. References to these will be found in Williams' Butterflies and Skippers
th
of the Afrotropical Region, an Encyclopaedia 8 Edition, 2009. Some of the older
records are of doubtful validity. Unfortunately, the unreliability of some records
casts doubt on others, which may in fact be correct, to the extent that all old records
must now be treated with circumspection. Those records which we believe may be
mistaken are marked with an asterisk (*).


The larva, pupa and imago of each species are illustrated where known,
and adult forewing lengths (mm) are given (Table I).



The general distribution of each species is given, together with details of
habits and habitats if known.
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Our arrangement follows that of Smith and Vane-Wright (2001).

Life histories
Graphium antheus (Cramer, 1779) (Plates 1,8,10)
Distribution:
Woodland and savannah throughout most of continental Africa.
Our host-plant record:
Uvariodendron kirkii (Annonaceae) (Congdon collection 532, in RBG
Kew).
Literature records:
Annona reticulata L. (Annonaceae) (exotic) [Platt (1921) cited by Van
Son, 1949: 44].
Annona senegalensis Pers. (Annonaceae) [Platt (1921) cited by Pringle et
al., 1994: 306].
Artabotrys brachypetalus Benth. (Annonaceae) [Pringle et al., 1994:
306].
Artabotrys monteiroae Oliv. (Annonaceae) [Van Son, 1949: 44].
Cleistochlamys kirkii (Benth.) Oliv. (Annonaceae) [Mullin, in Pringle et
al., 1994: 306].
Hexalobus monopetalus (A. Rich.) Engl. & Diels (Annonaceae)
[Williams, in Pringle et al., 1994: 306].
*Landolphia buchananii (Hallier f.) Stapf (Apocynaceae) [Van Someren,
1974: 316; as Landolphia ugandensis Staph.].
Monanthotaxis caffra (Sond.) Verdc. (Annonaceae) [Williams, 1996:
134; Tembe Elephant Reserve and Makatini Flats, KwaZuluNatal].
Monodora junodi Engl. & Diels (Annonaceae) [Williams, 1996: 134;
near Tembe Elephant Reserve and Makatini Flats, KwaZuluNatal].
Uvaria caffra E.Mey. ex Sond. (Annonaceae) [Van Son, 1949: 44].
Uvaria kirkii Hook.f. (Annonaceae) [Heath et al., 2002: 26].
Early instar larvae of antheus are not easy to distinguish from those of
kirbyi, and share the same host-plant. However, the final instar larva and
the pupa are quite different.
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Graphium kirbyi (Hewitson, 1872) (Plates 1,8,10)
Distribution:
Coastal Kenya and Tanzania. Kielland records it from the foothills of the
Eastern Arc Mountains of Kenya and Tanzania. We found it in Msangazi
forest, on the western boundary of Mkwaja Ranch, in coastal Tanzania,
and widely scattered in forest-savannah mosaic within the ranch.
Our host-plant records:
Uvariodendron kirkii (Annonaceae). We were able to raise larvae of
kirbyi on soft leaves of Uvaria kirkii, but it appeared not to utilize this
plant in the wild.
Literature records:
Annona senegalensis Pers. (Annonaceae) [Van Someren, 1974: 316].
Uvaria species (Annonaceae) [Larsen, 1991: 117].
Notes:
This delightful little swordtail prefers closed forest, even small patches of
it, to the more open habitats enjoyed by other species in the group. It
pupates head down, and in the wild would probably do so on the
underside of a leaf. In the freshly emerged butterfly the bands on the
wings are pale greenish, but soon fade to creamy white, a character shared
with polistratus, below. Such is the difference between fresh and faded
specimens of kirbyi that at one time it was even suggested that they might
belong to separate races.

Graphium polistratus (Grose-Smith, 1889) (Plates 1,8,10)
Distribution:
This is essentially a coastal species, from southern Somalia, through
Kenya to Mozambique, with scattered records from as far inland as
western Tanzania.
Our host-plant record:
Provisionally identified by Kew as Uvaria angolensis (Congdon
collection 725, in RBG Kew).
Literature records:
Annona senegalensis Pers. (Annonaceae) [Van Someren, 1974: 316].
Uvaria species (Annonaceae) [Larsen, 1991: 117].

48

METAMORPHOSIS, VOL. 20, No. 2

June 2009

Notes:
We found this species commonly in forest in the Kihansi Gorge, at the
base of the Udzungwa Escarpment in south central Tanzania, at about
400 m elevation. This was an unusually dark population, with reduced
blue discal markings on the hindwing upperside.
In Smith & Vane-Wright, 2001: 547: 'Larsen relates how he found this
species [polistratus] in huge numbers on puddles at Kasane, northern
Botswana.' This comment, in fact, refers to G. porthaon (Larsen, pers.
comm.). Polistratus is not known to occur so far west.

Graphium colonna (Ward, 1873) (Plates 2,8,10)
Distribution:
Coastal areas from Natal to Kenya, in forest and heavy bushland, inland to
the foothills of the Eastern Arc Mountains and Mlanje Mountain, and
including the Zanzibar archipelago. Collins reports having found this
species as far north as Ethiopia. [Also in central and west Africa!]
Our host-plant records:
Uvaria kirkii (Annonaceae) in coastal Tanzania (Congdon collection 437,
in RBG Kew). We have found larvae on Artabotrys in the Kihansi Gorge,
under the Udzungwa Mountains in south central Tanzania.
Literature records:
Annona species (Annonaceae) [Van Someren, 1974: 316].
Artabotrys monteiroae Oliv. (Annonaceae) [Dickson & Kroon, 1978].
Artabotrys species (Annonaceae) [Van Son, 1949: 55].
Uvaria caffra E.Mey. ex Sond. (Annonaceae) [Williams, 1996: 134; near
Tembe Elephant Reserve and Makatini Flats, KwaZulu-Natal].
Uvaria species (Annonaceae) [Larsen, 1991: 118; Pringle, 1995: 5].
Notes:
This species and others in the same group feed exclusively on soft new
growth, which may account for their relatively short flying season, and
also for the fact that the larvae feed up and pupate very quickly, but may
then remain in pupal diapause until the rains start again in a year's time.

June 2009

METAMORPHOSIS, VOL. 20, No. 2

49

Graphium policenes (Cramer, 1775) (Plates 2,10)
Distribution:
Throughout sub-Saharan Africa in low to medium altitude forests.
Our host-plant records:
Soft growth of Uvaria and Artabotrys (Annonaceae).
Literature records:
Annona reticulata (Annonaceae) [Larsen, 1991: 118].
Annona senegalensis (Annonaceae) [Nichols, 1995].
Annona squamosa (Annonaceae) [Nichols, 1995].
Artabotrys monteiroae Oliv. (Annonaceae) [Van Son, 1949: 49].
Artabotrys species (Annonaceae) [Bowker, in Trimen & Bowker, 1889:
203; as Artabotrys, n. sp.; Durban, KwaZulu-Natal and Delagoa
Bay, Mozambique].
*Landolphia buchannani Engler (Apocynaceae) [Van Someren, 1974:
316; Sevastopulo, 1981].
*Landolphia ugandensis Staph. (Apocynaceae) [Van Someren, 1974:
316].
Monanthotaxis caffra (Annonaceae) [Nichols, 1995].
Polyalthia species (Annonaceae) [Fontaine, 1985 (Democratic Republic
of Congo)].
Uvaria bukobensis Engler (Annonaceae) [Van Someren, 1974: 316].
Uvaria caffra E. Mey. ex Sond. (Annonaceae) [Dickson & Kroon, 1978].
Uvaria chamae Beauvais (Annonaceae) [Van Someren, 1974: 316].
Notes:
A dainty little swordtail, reaching higher altitudes than most, flying along
rivers and seldom settling for long.

Graphium porthaon (Hewitson, 1865) (Plates 2,8)
Distribution:
Eastern Africa from Transvaal [??] to Kenya, west to Botswana,
Zimbabwe and eastern Zaire [? DRC], in forest and heavy woodland.
Our host-plant record:
We observed a female, apparently of this species, laying on Uvaria kirkii
(Annonaceae). Unfortunately the resulting larva died in the final instar.
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Literature records:
Annona species (Annonaceae) [Van Someren, 1974: 316].
Artabotrys monteiroae Oliv. (Annonaceae) [Dickson & Kroon, 1978: 180].
Cleistochlamys kirkii (Benth.) Oliv. (Annonaceae) [Mullin, in Pringle et
al., 1994: 307].
Friesodielsia obovata (Benth.) Verdc. (Annonaceae) [Paré, in Pringle et
al., 1994: 307].
Monanthotaxis caffra (Sond.) Verdc. (Annonaceae) [Williams, 1996:
134; near Tembe Elephant Reserve and Makatini Flats, KwaZuluNatal].
Monodora junodi Engl. & Diels (Annonaceae) [Williams, 1996: 134;
near Tembe Elephant Reserve and Makatini Flats, KwaZuluNatal].
Uvaria caffra E.Mey. ex Sond. (Annonaceae) [Williams, 1996: 134; near
Tembe Elephant Reserve and Makatini Flats, KwaZulu-Natal].
Uvaria kirkii Hook.f. (Annonaceae) [Heath et al., 2002: 26].
Uvaria species (Annonaceae) [Kielland, 1990: 48].

Graphium angolanus (Goeze, 1779) (Plates 3,8,11)
Distribution:
Most of continental Africa, usually in savannah and open woodland.
Our host-plant records:
Its main host-plants appear to be Annona spp. (Annonaceae), which are
common in its preferred habitat. We have also raised it on Hexalobus
(Annonaceae) in eastern Zambia, and in this locality it was more common
on this plant than on Annona.
Literature records:
Annona senegalensis Pers. (Annonaceae) [Platt (1921) cited by Van Son,
1949: 36; Seth-Smith, 1938 (Ghana)].
Friesodielsia obovata (Benth.) Verdc. (Annonaceae) [De Freina, 2009:
169; genus spelt as Frisodielsia].
*Landolphia buchannanii (Hallier f.) Stapf (Apocynaceae) [Van
Someren, 1974: 316].
*Landolphia buchannanii (Hallier f.) Stapf (Annonaceae) [Van Someren,
1974: 316; as Landolphia ugandensis Staph.].
Sphedamnocarpus pruriens (A. Juss.) Szyszyl. (Malpighiaceae) [Platt
(1921) cited by Van Son, 1949: 36].
Uvaria species (Annonaceae) [Kielland, 1990: 46].
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Notes:
The race on Pemba Island, G. a. howelli, was synonymised with the
nominate subspecies (Smith & Vane-Wright, 2001). This may possibly be
the result of the same kind of confusion as in the case of G. leonidas
zanzibaricus (see under leonidas, below).

Graphium taboranus (Oberthür, 1886) (Plates 3,11)
Distribution:
This is a butterfly of the Brachystegia woodland zone, from western
Zambia to Tanzania. It is replaced by another species (G. schaffgotschi
(Niepelt, 1927)) in Angola, and the two fly together in western Zambia.
Our host-plant records:
Hexalobus monopetalus, Annona senegalensis (Annonaceae). It is not
possible to be certain which of these plants is used by taboranus. In
eastern Zambia we raised large numbers of larvae of angolanus on both of
them, Hexalobus being the principal host-plant, and among them was a
single taboranus. Unfortunately we did not separate it from angolanus
until it had pupated.
Literature records:
Annona species (Annonaceae) [Kielland, 1990: 49].

Graphium leonidas (Fabricius, 1775) (Plates 4,5,9,11)
General distribution:
The whole of continental Africa and its islands.
Our host-plant records:
Uvaria kirkii, U. acuminata, Monanthotaxis fornicata (Congdon
collection 534, in RBG Kew).
Literature records:
Annickia chlorantha (Oliv.) Setten & Maas (Annonaceae) [Lees, 1989
(Korup, Cameroon)].
Annona senegalensis Pers. (Annonaceae) [Van Someren, 1974: 316].
Artabotrys brachypetalus Benth. (Annonaceae) [Woodhall, 2005].
Artabotrys cinerea (Annonaceae) [Henning, Henning, Joannou &
Woodhall, 1997: 237].

52

METAMORPHOSIS, VOL. 20, No. 2

June 2009

Friesodielsia obovata (Benth.) Verdc. (Annonaceae) [Paré, in Pringle et
al., 1994: 306].
*Landolphia buchannani (Hallier f.) Stapf (Apocynaceae) [Van
Someren, 1974: 316].
*Landolphia buchannani (Hallier f.) Stapf (Apocynaceae) [Van
Someren, 1974: 316; as Landolphia ugandensis Staph.].
Monanthotaxis caffra (Sond.) Verdc. (Annonaceae) [Harford, in Trimen
& Bowker, 1889: 215; as Popowia Caffra; KwaZulu-Natal].
Popowia Endl. (Annonaceae) (exotic) [Sevastopulo, 1975]
Uvaria acuminata Oliv. (Annonaceae) [Heath et al., 2002: 26].
Uvaria caffra E.Mey. ex Sond. (Annonaceae) [Williams, 1996: 134; near
Tembe Elephant Reserve and Makatini Flats, KwaZulu-Natal].
Uvaria kirkii Hook.f. (Annonaceae) [Heath et al., 2002: 26].
Uvaria leptocladen Oliv. (Annonaceae) [Van Someren, 1974: 316].
Notes:
This is one of eight species raised on various Annonaceae at Mkwaja
Ranch, coastal Tanzania, where the genus seems to be unusually diverse
and abundant. Graphium leonidas is represented by several subspecies.
Subspecies pelopidas Oberthür was described from 'Tchouacka,
Zanguebar' in 1879. To quote from Smith & Vane-Wright, 2001:
'Papilio leonidas ? var. Pelopidas was established by Oberthür (1879:
55)… The query in the original description refers to Oberthür's concern,
as expressed in the text, that the taxon might warrant specific rank.'
The treatment of pelopidas in recent literature is based on the belief that
the type locality is on the main island of Zanzibar. Kielland was of the
opinion that the type locality was on the smaller island of Pemba. He
therefore (1990) described the population from the main island of
Zanzibar as ssp. zanzibaricus. Ackery et al. (1995) in 'Carcasson's
African Butterflies' believed that the type locality of pelopidas was on the
main island, and therefore synonymised zanzibaricus with pelopidas, a
treatment followed by Smith & Vane-Wright, 2001.
In the ABRI collection there is a large series from Pemba Island and a
smaller one from the main island. It is quite clear from a comparison of the
two that they are very different butterflies. So the question arises, 'Exactly
where is Tchouacka, Zanguebar?'.
Technically, Zanzibar is the archipelago which includes the islands of
Unguja and Pemba. But because Unguja is much the bigger island and
Zanzibar town is on it, people usually refer to Unguja as Zanzibar, and
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most cartographers show the islands as Zanzibar and Pemba. Applying
the name Zanzibar both to the archipelago as a whole and to its main
constituent island is cause for confusion.
)With modern Swahili spelling, Tchouacka would probably be spelt
Chwaka. A locality of this name (and spelling) is a small town at the
north end of Pemba Island, where leonidas pelopidas is common (pers.
obs. TCEC, SCC). There is also a small village of the same name on the
main island of Unguja. The question is, which is the type locality of
pelopidas? We have specimens of leonidas from both islands. Those
from Unguja are close to the mainland form, being slightly smaller and
brighter. They justify the subspecific rank bestowed on them by
Kielland, but by no stretch of the imagination could Oberthür have
considered that they might be a separate species. Specimens of
pelopidas from Pemba, on the other hand, are quite different, and fully
justify the query in Oberthür's
description. It is therefore
overwhelmingly probable that the type locality of pelopidas is on
Pemba, as believed by Kielland, and not on Unguja as was believed by
Ackery et al.. (1995). Once it is understood and accepted that the type
locality of pelopidas is on Pemba and not on Unguja, a number of
things fall into place.
Firstly, it has been said that specimens from Pemba do not differ
significantly from those from Unguja, where the insect is variable. It is
natural that if a series from the main island includes the holotype from
Pemba, it will indeed appear variable.
Secondly, we now have to re-examine material from Unguja. This must
exclude any specimen labeled Zanzibar that does not specify an
identifiable locality on Unguja. This has been done at ABRI, resulting in 5
specimens from Unguja, all males, and 23 specimens of pelopidas from
Pemba. (In the Lequeux collection there are: pelopidas 6 males, 7
females; zanzibaricus 7 males, 2 females.)
Specimens from Unguja are smaller and brighter than those from Pemba
or the mainland. Immediate identification: forewing upperside: in
pelopidas the two apical spots are virtually obsolete. In pelopidas the
middle of the three subapical spots is larger than the other two, in
zanzibaricus all three are about the same size. In zanzibaricus there are
two spots of nearly equal size at cell end and above the main discal bar
(M3), whereas in pelopidas the cell spot is much the smaller. Submarginal
spots are much better developed in zanzibaricus: zanzibaricus is a
smaller insect*. It is sufficiently distinct from pelopidas and from
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mainland leonidas for Kielland to have given it subspecific status, and it
is now evident that Graphium leonidas zanzibaricus Kielland, 1990 is a
valid taxon (stat. rev.).
On the map, both Unguja and Pemba are closer to the mainland than they
are to each other, although Pemba is further from the mainland than is
Unguja. So it is hardly surprising that it is the Pemba insect that has
departed furthest from the mainland form, and there is no particular
reason to expect there to be genetic interchange between the two islands,
of which Pemba is geologically much the older. The most likely genetic
interchange would be between the mainland and Unguja. There is then
no reason to expect the populations on the islands to be directly related to
each other, and examination of the specimens in ABRI suggests that they
are not related. Plate 4 shows males from Pemba, Unguja, and the
mainland opposite the islands. We have no female from Unguja, so Plate
5 shows a female from Pemba, and females from the nearby mainland
and across the Continent in Côte d'Ivoire. It can be seen that the mainland
insects are very similar, and the specimen from Pemba is so very
different as to justify the question mark in Oberthür's original
description.
We suggest that a DNA analysis of the whole leonidas group is now
indicated. This would, inter alia, determine the status of the population
on another offshore island, across the Continent on Bioko, which is
markedly different in appearance from material from the nearby
mainland and the two nearby island races on S. Principe and Sao Thome.
*Mean forewing lengths (mm) (males):
G. pelopidas 44.5 (n = 15)
80% in range 43–45

G. zanzibaricus 41.6 (n = 5)
42–43

Graphium philonoe philonoe (Ward, 1873) (Plates 6, 9, 11)
Distribution:
Coastal lowlands from Kenya to Mozambique, inland to southern
Malawi, and including the Zanzibar archipelago. There is a separate
subspecies (possibly a separate species) from western Uganda through
north western Kenya to Sudan.
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Our host-plant record:
Uvaria acuminata (Congdon collection 533, in RBG Kew).
Literature records:
Annona species (Annonaceae) [Larsen, 1991: 117].
Uvaria chamae P. Beauv. (Annonaceae) [Van Someren, 1974: 316].
Uvaria leptocladen Oliv. (Annonaceae) [Van Someren, 1974: 316].
Notes:
The female inserts the egg into a tightly furled bud, to the extent that it is
difficult to find even if she is seen laying it.

Graphium philonoe whalleyi (Talbot, 1929) (Plates 6, 9, 11)
Distribution:
Forests in Sudan, Uganda and North West Kenya.
Our host-plant record:
Uvaria leptocladon (Annonaceae) (host-plant identified by Dr Q. Luke).
Literature records:
Annona species (Annonaceae) [Larsen, 1991: 117].
Uvaria chamae P. Beauv. (Annonaceae) [Van Someren, 1974: 316].
Uvaria leptocladen Oliv. (Annonaceae) [Van Someren, 1974: 316].
Notes:
Considered by most leading authorities to be a subspecies of G. philonoe.
We are not entirely convinced that this treatment is correct. In appearance
whalleyi is reminiscent of leonidas, and both philonoe and whalleyi are
widely distributed and very consistent in appearance throughout their
respective ranges. There are long series of both in the ABRI collection,
amply demonstrating this point. There also appear to be differences in
habitat preference, whalleyi being more of a forest insect (Smith & VaneWright, 2001).

Graphium almansor (Honrath, 1884) (Plates 7, 9, 11)
Distribution:
From Cameroon to S W Ethiopia, western Kenya, western Tanzania, and
northern Zambia to Angola.
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Our host-plant record:
Uvaria angolensis Annonaceae (Congdon collection 671, in RBG Kew).
The female inserts the egg into a furled bud of the host-plant, in the
manner of Graphium philonoe.
Literature records:
*Pseudospondias microcarpa (A. Rich.) Engl. (Anacardiaceae) [Van
Someren, 1974: 316; this record is dubious (Larsen, 2005a)].
Notes:
This species and deliae, below, pupate on the underside of a leaf, hanging
downwards, like kirbyi.
To the best of our knowledge almansor is absent from the poggianus
locality (see below).

Graphium poggianus (Honrath, 1884) (Plates 7, 9, 11)
Distribution:
Angola, northern Zambia and southern Democratic Republic of Congo
(DRC).
Two subspecies of Graphium almansor, kigoma Carcasson, 1964 and
wranghami Kielland, 1978, were later included by Kielland (1990) as
subspecies of poggianus. Smith and Vane-Wright (2001) subsequently
synonymised wranghami with kigoma, and raised kigoma to full species,
so that poggianus can no longer be considered to occur as far east as
Tanzania. It therefore appears to be restricted to north western Zambia
(and adjoining areas of Angola) and southern DRC.
The habitat in which we found it is moist forest at about 1450 m elevation.
The general area consists of often extensive patches of rich riverine forest
in a broad mosaic of grassland and woodland. Rainfall is high.
Our host-plant record:
We found poggianus on Uvaria near angolensis (Annonaceae) in
western Zambia. The host-plant of this species appears to be slightly
different from that of almansor and deliae, although this could possibly
be due to the different habitats in which they are found. Soft material of
either plant was freely accepted by larvae of both almansor and
poggianus. Artabotrys was present in the area, but we found no larvae
on it.
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Notes:
Graphium poggianus was previously considered to be a form of
almansor, but the two are said to fly together in part of their range, and the
early stages differ, as do the genitalia. Males of poggianus fly randomly
through the forest, usually at speed, and will come to mud. Females are
less often encountered. We found them laying at all heights above ground,
right up into the canopy. Larvae are found on soft growing points of the
host-plant. This is essentially a liane, but in burnt areas surrounding the
forest it produces arching stems of coppice growth.

Graphium deliae Libert & Collins, 2007 (Plates 7, 9)
This species was discovered in Chiwoma forest in western Zambia,
where it flies with almansor. It differs from poggianus and almansor on
the underside by the absence of red at the wing bases. On the upperside the
most obvious difference is the more extended pale area of the forewing,
which in some individuals forms a complete band; the reduced pale discal
area of the hindwing; and the overall yellowish cast of colour. On the
wing it is much more active than almansor which flutters relatively
weakly. Males appear to be territorial, patrolling in the manner of
angolanus. The holotype of poggianus, from southern DRC, appears in
some respects intermediate between deliae and poggianus from north
west Zambia. It may well be the only known specimen from the type
locality, which unfortunately cannot now be revisited. Thus we cannot
tell whether the type specimen is representative of the DRC population as
a whole, and if so whether the northern Zambia poggianus is
taxonomically distinct.
The size difference between poggianus and the other two species appears
to be unrelated to the larval food supply, as in both localities food was
plentiful and in good condition. It is a consistent difference.
Mean forewing lengths (mm):
G. poggianus
80% in the range
G. deliae
80% in the range
G. almansor
80% in the range

♂ ♂ 42.5 (n = 12) ♀ ♀ 44.5 (n = 13)
41–44
43–45
♂ ♂ 37.8 (n = 14) ♀ 42.0 (n = 1)
37–40
42.0
♂ ♂ 38.8 (n = 22) ♀ ♀ 41.2 (n = 19)
36–41
39–44
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The butterflies differ not only in size but also in wing shape. In deliae both
forewing and hindwing are narrower than in poggianus.
The host-plant of deliae is Uvaria angolensis (Congdon collection 671, in
RBG Kew), one of several Annonaceae present in Chiwoma forest, the
larva feeding on the soft leaves at the growing point of a shoot.
The habitat is dry Cryptosepalum forest at about 1250 m elevation. It is
about 160 km south of the poggianus locality. The forest stretches across
the border into Angola (or so we are led to believe), and must at one stage
have been much more extensive than it now is, most of its former area
now being under cultivation. This forest is a very different vegetation
type from the poggianus locality, with relatively few plant species in
common.

Discussion
The early stages of almansor, poggianus and deliae are the first reliably recorded
for the adamastor species group. All species of Graphium whose host-plants we
have been able to confirm feed on Annonaceae, and a few are reliably recorded
from Malpighiaceae. We believe that all host-plant records from other plant
families are erroneous. Within the Annonaceae, we have records of the angolanus
group on Annona, and it is likely that some of the more widely distributed swordtailed species also use Annona, probably mainly of the soft leaved cultivated
varieties. All the remaining species favour soft extension growth, and some appear
to be specific in their selection of host plant, and although they appear not to select
Annona in the wild, most can be raised on soft leaves of cultivated custard apple.
It now appears that there are two main patterns of larvae in African species of
Graphium.
1. Those with lateral bands. These include all the 'sword-tail' species (except
colonna), together with the angolanus species group.
2. Those with diagonal lateral stripes. These are philonoe, leonidas and the
adamastor species group. These lateral stripes tend to be more evident in the 2nd
to 4th instars, when the larvae are more brown than green. Species in this group
belong to the crown group in the consensus trees of Smith & Vane-Wright, 2001
(p. 512, Figs 5, 6).
In terms of larval grouping, it is not possible to place colonna in either category.
The second group, however, have thoracic projections which slope backwards, and
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which are covered in short spines. The thoracic projections on colonna fall into this
category.
Pupae are less easy to analyse. They appear to divide into three groups:
1. Sword-tailed species with kite-shaped pupae, either with notched shoulders
(polistratus, colonna, policenes) or without (kirbyi).
2. Boat-shaped pupae (angolanus group, leonidas, philonoe and antheus).
3. The adamastor group, kite-shaped, and with very long dorsal thoracic
projections.
Graphium colonna is the only species entirely lacking a dorsal thoracic
projection.
Smith & Vane-Wright (2001) give two cladograms of African Graphium and
related taxa. In Figure 5 (multistate characters made inactive), the antheus/evombar
clade together with kirbyi and junodi key out separately from the whole of the
remaining African Graphium. In Figure 6 (multistate characters made active), it is
junodi which is sister to the remaining species, polistratus is then separate from the
rest, and then at the next level colonna is separate. We have not seen the early stages
of junodi, but those of colonna suggest that this species is separate from the others
studied, and the pupa of antheus is unlike those of the other sword-tailed species.

Table I
Key to Plates of adult butterflies

Plate Figures

Species

Details

F/wing

1

1, 2

antheus male

S h i m b a H i l l s , K e n y a 44 mm
16.v.2003 S Collins

1

3, 4

kirbyi male (r)

Mkwaja Ranch, Tanzania 42 mm
5.xii.1998 TCEC/IB

1

5, 6

polistratus female

Kihansi Gorge, Tanzania 44 mm
400 m 8.xi.2006 TCEC

2

1, 2

colonna male

Kichi Hills, Tanzania iv.2003 43 mm
TCEC/IB

2

3, 4

policenes male

S. Pare Mts., Tanzania iii.2005 45 mm
TCEC/IB

2

5, 6

porthaon male

Mkwaja Ranch, Tanzania 40 mm
xii.1998 TCE Congdon
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F/wing

3

1, 2

angolanus male

Mutinondo Wilderness, Mpika, 40 mm
Zambia 25.ix.2007 TCEC

3

3, 4

taboranus female

Mutinondo Wilderness, Mpika, 43 mm
Zambia 1400 m, 16.i.2006 TCEC

3

5

taboranus male

Shiwa Ng'andu, Zambia 40
1400 m 4.ix.1995 IB/PN

4

1, 2

leonidas male

Ngezi For., Pemba, Tanzania 43 mm
xii.1990 S Collins

4

3, 4

leonidas male

Kiwengwa, Unguja, Tanzania 42 mm
ii.2005 TCE Congdon

4

5, 6

leonidas male

Mkwaja Ranch, Tanzania 47 mm
13.xii.1998 TCE Congdon

5

1, 2

leonidas female

Michiweni, Pemba, Tanzania 51 mm
15.v.2007 S Collins

5

3, 4

leonidas female

Amani, Usambara, Tanzania 50 mm
x.1973 S Collins

5

5, 6

leonidas female

Banco, Côte d'Ivoire ii.1982 52 mm
S Collins

6

1, 2

philonoe philonoe
male

Pemba Is. 10 m, Tanzania 37 mm
15.v.2007 S Collins

6

3, 4

philonoe whalleyi
male

Ortum, Kenya, 4000 ft, i.1991 35 mm
S Collins

7

1, 2

almansor male

Chiwoma Forest, Zambia 36 mm
14.x.2002 TCEC/SC

7

3, 4

poggianus male

Hillwood, Ikelenge, Zambia 44 mm
17.ix.2006 TCEC/IB/MH/PN

7

5, 6

deliae male

Chiwoma, Forest, Zambia 42 mm
14.x.2004 TCEC/IB

Legend to Plates of larvae and pupae
Plate 8
Graphium: 1, 2 antheus, 3 kirbyi, 4, 5 colonna, 6, 7 ?porthaon, 8,9 polistratus
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Plate 9
Graphium: 1-4 angolanus, 5, 6 leonidas, 7, 8 philonoe philonoe, 9, 10 philonoe
whalleyi
Plate 10
Graphium: 1, 2 almansor, 3, 4 poggianus, 5, 6 deliae, 7, 8 antheus, 9, 10 kirbyi
Plate 11
Graphium: 1, 2 colonna, 3, 4 polistratus, 5, 6 policenes, 7, 8 taboranus, 9, 10
leonidas
Plate 12
Graphium: 1 angolanus, 2 philonoe philonoe, 3, 4 philonoe whalleyi, 5, 6
almansor, 7, 8 poggianus
Note: In nature, most if not all the pupae would hang upside down, as is shown for
G. colonna, but we have shown the lateral view the wrong way up to be consistent
with the dorsal view.
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Appendix I
List of plants mentioned in the text.
Anacardiaceae Lindl. (1830)
Annickia chlorantha (Oliv.) Setten & Maas (1990)
Annona L. (1753)
Annona reticulata L. (1753)
Annona senegalensis Pers. (1806)
Annonaceae Juss. (1789)
Apocynaceae Juss. (1789)
Artabotrys R. Br. (1820)
Artabotrys brachypetalus Benth. (1862)
Artabotrys monteiroae Oliv. (1888)
Basananthe Peyr. (1860)
Cleistochlamys kirkii (Benth.) Oliv. (1865)
Cryptosepalum Benth. (1865)
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Friesodielsia obovata (Benth.) Verdc. (1971)
Hexalobus A. DC. (1832)
Hexalobus monopetalus (A. Rich.) Engl. & Diels (1901)
Landolphia P. Beauv. (1806)
Landolphia buchananii (Hall. f.) Stapf (1902)
Landolphia ugandensis Stapf (1904)
Malpighiaceae Juss. (1789)
Monanthotaxis Baill. (1890)
Monanthotaxis caffra (Sond.) Verdc. (1971)
Monanthotaxis fornicata (Baill.) Verdc. (1971)
Monodora junodii Engl. & Diels (1899)
Polyalthia Blume (1830)
Pseudospondias microcarpa (A. Rich.) Engl. (1883)
Secamone punctulata Decne. (1844)
Sphedamnocarpus Benth. & Hook. f. (1862)
Sphedamnocarpus pruriens (A. Juss.) Szyszyl. (1888)
Uvaria L. (1753)
Uvaria acuminata Oliv. (1868)
Uvaria angolensis Oliv. (1868)
Uvaria bukobensis Engl. (1895). This is a synonym of U. angolensis.
Uvaria caffra Harv. & Sond. (1860)
Uvaria chamae P. Beauv. (1806)
Uvaria kirkii Hook. f. (1872)
Uvaria leptocladon Oliv. (1887)
Uvariodendron kirkii Verdc. (1969)
Popowia Endl. (1839): the African species of this genus have all been
transferred to Monanthotaxis.
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Letter to the Editor
Steve Woodhall, 2 Madeleine Drive, Gillitts 3610, KwaZulu-Natal
steve.woodhall@sos.co.za
On a recent visit (30 May) to the Crocodile River valley near Thabazimbi,
Jeremy Dobson and I found large numbers of butterflies feeding intently on
flowers of grasses. The butterflies were Danaus chrysippus orientis (L.)
(African Monarch), Byblia ilithyia (Drury) (Spotted Joker), and Byblia anvatara
acheloia (Wallengren) (Common or African Joker).

Byblia ilithyia male f. badiata on Bothriochloa insculpta, photo: S. Woodhall

I had seen such behaviour on a previous visit to the area and wondered what was
going on, but that involved only a few specimens. This time there were hundreds
of butterflies, of only these three species. They were concentrated in groups in
areas about 15-20 m wide. I contacted Frits van Oudtshoorn, author of Guide to
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Grasses of Southern Africa (Briza), and
sent him some pictures. He told me that
the grass looked like Bothriochloa
insculpta (Pinhole Grass), a highly
aromatic species.
Christopher Willis then mentioned he
had photographed the same species in
mid-April this year, doing the same
thing, at Groenkloof Nature Reserve. He
sent his photos to Frits, who made the
following ID: Hyparrhenia sp.
(Thatching grass) and Heteropogon
contortus (Spear grass). Neither of these
is aromatic, which blew a nascent theory
about pharmacophagy on terpenoids out
of the water!
But what is going on here? Grasses are
wind-pollinated, so nectar is an unlikely
explanation. It was a dry, windy day
when Jeremy and I witnessed this, so

Danaus chrysippus male on Bothriochloa
insculpta, photo: S. Woodhall

Byblia ilithyia on Heteropogon contortus (Spear grass), photo: Christopher Willis
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dew is unlikely as well. It's also interesting that these few species seem to be the
main perpetrators of this deed but I have also seen it done by Physcaeneura panda
(De Boisduval) (Dark-webbed Ringlet). See fig. 3B on p. 61 of my Field Guide.

Danaus chrysippus on Hyparrhenia sp. (Thatching grass), photo: Christopher Willis

One possibility is that they are feeding on extra-floral nectaries. Peter Hawkes of
Afri-bugs, a private researcher currently working on ants, heard about this matter
through Christopher's and my internet communications trying to find a cause. He
is working on a new Camponotus species that forages in grass tussocks, and is
trying to work out what it could be feeding on. He has found very little
information on extrafloral nectaries in grasses so he would very much like to be
involved in any research done on butterflies feeding on grasses.
So a message to all butterflyers out there: next time you see a butterfly doing
this, grab the specimen and some of the grass flowers as well. Freeze them so
that any volatiles are preserved. Contact Peter at peter.hawkes@afribugs.com;
tel: +27(0)12 546 7289 mobile: +27(0)72 133 8677. He's well equipped with
microscopes etc. and who knows, you could be involved in describing
something totally new!
Kind regards
Steve Woodhall

June 2009

METAMORPHOSIS, VOL. 20, No. 2

67

Musings from Mount Mabu
Colin Congdon and Ivan Bampton
This was going to be quite an expedition. Julian had been planning it for about
four years. There were botanists, ornithologists, zoologists, mammalogists,
herpetologists, bat people, general ecologists. And us. We came from
Mozambique, Malawi, Tanzania, France, UK, Ireland and Switzerland.
We met up in Mulanje, just over the border from Mozambique, a couple of days
before blastoff. Most of us stayed in a very pleasant pension run by a lady from
Tanzania who was delighted to be able to air her Swahili when she heard us using
it.
We planned to leave early for the mountain, but as always there was slippage, and
we finally hit the road about nine o'clock and headed for the border, Julian
following on later. There we stuck for the best part of an hour while visas were
prepared by an earnest gentleman who evidently had nothing to do and all day to
do it in, and was determined to make the job last all day if possible. Eventually we
got through and headed for Milanj, the local administrative centre. We enjoyed a
coke, a cup of coffee and several assortments of buns until eventually Julian shot
by throwing “follow me!” over his shoulder, and disappeared over the horizon in
a cloud of dust and small stones.
We found him about 100 km further on, hidden round a corner, and followed him
along narrow roads through rolling countryside, originally woodland but now
after the civil war being brought back into cultivation. The highlight of the trip
for those more used to European conditions was a narrow bridge over a wide river
at the far end of which was a span which had partly collapsed and needed delicate
negotiation. Out came the cameras.
The road got narrower and more tortuous until at last we came through a forest of
abandoned tea plantation to an equally abandoned manager's house. Or palace.
Here we got our first real look at Mabu, a great dome of grey rock with lower
slopes of scant vegetation falling into woodland with forested gullies. Quite
imposing, if not daunting. We stayed a couple of days in the tea palace, collecting
whatever we could find in the tea and surrounding rough cultivation. There had
been no rain, and the place was baking hot and dry as a cork. We found a few
rocky outcrops, and by pulling away the leaves at the bottom found a couple of
Alaena nyassa caterpillars. When we put them on a damp rock they immediately
started feeding.
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On the third day we set off for the forest. Being ancient, we were allowed to leave
before the others, and were given a couple of porters to ensure we didn't lose the
way. Naturally we set off through the tea down hill and away from the mountain.
We eventually hit what had once been a road skirting the foothills. We turned left
and followed it for all of fifteen minutes until our porters decided it was time for a
halt. Chairs were produced from nearby huts, and our porters fortified
themselves for the trip with local brew. This accomplished, we set off again and
achieved at least another fifteen minutes before our guides stopped once more,
dived into the nearest valley, emerging with sugar cane to sustain them for the
next ordeal. By now we were being overtaken by the rest of the safari.
After a couple of hours we turned towards the mountain and began to climb. The
woodland became thicker, the cultivation was left behind, and we started to cross
clear cool streams, very welcome in the heat. Six hours after leaving the palace
we found the edge of the forest, dropped down across a stream, and clambered up
into the campsite. Somebody (JB!) had very thoughtfully cleared spaces for our
tents, and placed little labels on them so we would know whose was which.
This was real forest; trees with massive trunks soaring 50 m to the canopy, and
totally untouched. At between 60 and 70 km2 it is probably the biggest single
block of intermediate altitude forest in the whole of southern Africa, and one in
which the hand of scientific man had never before set foot.

Mabu Forest Camp, photo: J. Bayliss
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The first thing we saw was a Cymothoe. One of the montane ones, and one we had
never seen before. It turned out that nobody else had either, except Julian a few
weeks earlier on a reconnaissance visit. Next day we searched for its eggs and
caterpillars, and found them in abundance on the local Rawsonia.

Cymothoe sp. (male), photo: J. Bayliss

Camp was at a little below 1 000 m, and if we were to explore the forest properly
we would have to do some bush bashing. The lads had already cut a path up to a
ridge above camp, at about 1 350 m. We climbed the path and set off left up the
ridge, thinking it would lead to the summit. Not so; it ended in a steep drop into
nothing. Then we saw that the floor of the valley down to the right, separating us
from the next ridge, was shallower than we would have expected after our climb,
and so we went down to it and discovered there was water in it, but flowing from
right to left. Somewhere there had to be a saddle across to the next ridge.
Eventually we found it, crossed to the next ridge, climbed its flank, and cut our
way up the ridge to the top edge of the forest.
We emerged onto the grey rock we had seen from the palace. There were strange
clumps of sedge and grasses, with orchids growing on them, and fluttering
among them a population of Neocoenyra bioculata, otherwise only known from
south western Malawi. There were tree aloes and Xerophytum (which used to be
Vellosia). Round the edge of the forest there were loranths of several kinds. The
whole place looked good. Traps eventually produced Charaxes xiphares, C.
acuminatus and a montane black Charaxes we couldn't identify. In the end they
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put a satellite camp on the saddle we had found, and we were able to stay there,
close to the summit (1 710 m) for a day or two. Our climb to the top was just a little
embarrassing for some of the more prosperous and sedentary members of the
expedition who felt that if the geriatrics could get there, they were honour bound
to follow suit. The views from the summit would have been tremendous were it
not for the fact that the whole of that part of Africa was on fire, and everything
was obscured by smoke.
This was the end of the dry season, so not much was flying. What it would be
like in the middle of the rains stretches the imagination. As it was, we found a
race of Papilio pelodurus with a continuous forewing band, a population of
Baliochila woodi of all things, two species of Artitropa, Celaenorrhinus
handmani, Metisella abdeli, Axiocerses bamptoni, Aphysoneura pigmentaria,
Mylothris sagala, Teriomima williami, Pilodeudorix jacksoni - the list goes on.

Celaenorrhinus handmani, photo: J. Bayliss
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We left Mabu with regret. There was so much more to do. This time we took a
short cut back to the tea palace which we reached soaked with sweat, scratched
and bleeding, and blackened with ash from the burnt undergrowth. The trip back
in air conditioned comfort was pure relief, and the cool beer waiting for us in
Mulanje was bliss.
We were enormously grateful to have been allowed to join the party. Julian
Bayliss organised it; Jonathan Timberlake led it; the Darwin Initiative funded it
through the Royal Botanic Gardens, Kew; the Mulanje Mountain Conservation
Trust (MMCT) facilitated it; and the Mozambique authorities permitted it (IIAM
Instituto de Investigação Agronomica de Moçambique). We thank them all.
TCEC/IB
Tanzania
21.ii.2009
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Sponsor Members of LEPSOC
The following members, apart from their significant contributions to the Society as
individuals, have also chosen to be sponsor members for 2009 and have through
their generosity provided significant financial support which is much appreciated:
Dr. Jonathan Ball
Dr. Bennie Coetzer
Steve Collins
Alf Curle
Martin Curle
Jeremy Dobson
Dr. Dave Edge
Owen Garvie
Tim Gilbert
Glynis Hardy
Graham Henning
John Joannou
Dr. Doug Kroon
Duncan MacFadyen cc (E. Oppenheimer & Son)
Dave McDermott
Andrew Morton
Ernest Pringle
Ian Richardson
Harald Selb
Peter Sharland
Hermann Staude
Reinier Terblanche
Prof. Mark Williams
Steve Woodhall
Any member can volunteer to become a sponsor member on an annual basis and
make a contribution of R600. As the Society does need all the financial support it can
get it is hoped that more members will select to become sponsor members in the
future. Donations to the Society will also be most welcome.

PLATE NO. 1

1

2

Figs 1, 2 Graphium antheus ♂ Shimba Hills, Kenya, 16.v.2003, (S. Collins)

4

3

Figs 3, 4 Graphium kirbyi ♂ (R) Mkwaja Ranch, Tanzania, 05.xii.1998, (TCEC/IB)

5

6

Figs 5, 6 Graphium polistratus ♀, Kihansi Gorge, Tanzania 400 m 08.xi.2006, (TCE Congdon)

PLATE NO. 2

1

2

Figs 1, 2 Graphium colonna ♂ Kichi Hills Tanzania, iv.2003, (TCEC/IB)

3

4

Figs 3, 4 Graphium policenes ♂ S. Pare Mts Tanzania, iii.2005, (TCEC/IB)

5

6

Figs 5, 6 Graphium porthaon ♂ Mkwaja Ranch Tanzania, xii.1998 (TCEC/IB)

PLATE NO. 3

2

1

Figs 1, 2 Graphium angolanus ♂, Mutinondo Wilderness, Mpika, Zambia 25.ix.2007 (TCE Congdon)

3

4

Figs 3, 4 Graphium taboranus ♀, Mutinondo Wilderness, Mpika, Zambia 1400 m, 16.i.2006 (TCE Congdon)

5
Fig. 5 Graphium taboranus ♂ Shiwa Ng'andu, Zambia 1400 m 04.ix.1995 (IB/PN)

PLATE NO. 4

1
Fig. 1 Graphium leonidas ♂ recto Pemba

3

2
Fig. 2 Graphium leonidas ♂ verso Pemba

4

Fig. 3 Graphium leonidas ♂ recto Unguja Fig. 4 Graphium leonidas ♂ verso Unguja
(Zanzibar)
(Zanzibar)

5
6
Fig. 5 Graphium leonidas ♂ recto E. Tanzania Fig. 6 Graphium leonidas ♂ verso E. Tanzania

PLATE NO. 5

1
Fig. 1 Graphium leonidas ♀ recto Pemba

3

2
Fig. 2 Graphium leonidas ♀ verso Pemba

4

Fig. 3 Graphium leonidas ♀ recto E. Tanzania Fig. 4 Graphium leonidas ♀ verso E. Tanzania

5

6

Fig. 5 Graphium leonidas ♀ recto Côte d’Ivoire Fig. 6 Graphium leonidas ♀ verso Côte d’Ivoire

PLATE NO. 6

1
Fig. 1 Graphium philonoe philonoe ♂ recto
Pemba Is. 10 m, 15.v.2007 (S. Collins)

3

2
Fig. 2 Graphium philonoe philonoe ♂verso
Pemba Is. 10 m, 15.v.2007 (S. Collins)

4

Fig. 3 Graphium philonoe whalleyi ♂ recto Ortum Fig. 4 Graphium philonoe whalleyi ♂ verso
Kenya, 4 000 ft i.1991 (S. Collins)
Ortum Kenya, 4 000 ft i.1991 (S. Collins)

PLATE NO. 7

1
Fig. 1 Graphium almansor ♂ recto, Chiwoma
Forest, Zambia, 14.x.2002, (TCEC/SCC)

3

2
Fig. 2 Graphium almansor ♂ verso, Chiwoma
Forest, Zambia, 14.x.2002, (TCEC/SCC)

4

Fig. 3 Graphium poggianus ♂ recto, Hillwood, Fig. 4 Graphium poggianus ♂ verso, Hillwood,
Ikelenge, Zambia, 17.IX.2006, TCEC/IB/PW/MH Ikelenge, Zambia, 17.IX.2006, TCEC/IB/PW/MH

5
Fig. 5 Graphium deliae ♂ recto, Chiwoma
Forest, Zambia, 14.x.2004, (TCEC/IB)

6
Fig. 6 Graphium deliae ♂ verso, Chiwoma
Forest, Zambia, 14.x.2004 (TCEC/SCC)

PLATE NO. 8

2

1
Figs 1, 2 Graphium antheus

3
Fig. 3 Graphium kirbyi

5

4
Figs 4, 5 Graphium colonna

7

6
Figs 6, 7 Graphium ? porthaon
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8
Figs 8, 9 Graphium polistratus

PLATE NO. 9

1

2
Figs 1, 2 Graphium angolanus

3

4
Figs 3, 4 Graphium angolanus
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6
Figs 5, 6 Graphium leonidas

7

8
Figs 7, 8 Graphium philonoe philonoe

9

10
Figs 9, 10 Graphium philonoe whalleyi

PLATE NO. 10

1

2
Figs 1, 2 Graphium almansor
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4
Figs 3, 4 Graphium poggianus
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6
Figs 5, 6 Graphium deliae

7

8
Figs 7, 8 Graphium antheus
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10
Figs 9, 10 Graphium kirbyi

PLATE NO. 11

1

2
Figs 1, 2 Graphium colonna

3

4
Figs 3, 4 Graphium polistratus
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6
Figs 5, 6 Graphium policenes

7

8
Figs 7, 8 Graphium taboranus

9

10
Figs 9, 10 Graphium leonidas

PLATE NO. 12

1
Fig. 1 Graphium angolanus

2
Fig. 2 Graphium philonoe philonoe

3

4
Figs 3, 4 Graphium philonoe whalleyi

5

6
Figs 5, 6 Graphium almansor

7

8
Figs 7, 8 Graphium poggianus

