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A report on the current status of Kedestes niveostriga
schloszi and some observations on the larval foodplant

M. J. Schlosz
P.O. Box 154, Greyton 7233, South Africa
Email: emess@telkomsa.net

Kedestes niveostriga schloszi was described by E. L. Pringle in Metamorphosis Vol.
8, No. 4 in December 1997. At the time the town of Greyton, where the butterfly was
first discovered had its own municipality and the nearby town of Genadendal, where
the butterfly was also known to occur, was represented by a Board. They are now
both part of the Theewaterskloof municipality, which encompasses many of the
towns in the area. Back in 1997 the attention of the authorities in both Greyton and
Genadendal was drawn to the existence of the butterfly and the need to preserve
areas where Pennisetum macrourum, the larval foodplant, occurred. Although at the
time it was agreed not to mow in the area where the butterfly was first discovered, a
misunderstanding led to a tractor-drawn mower completely obliterating the grass.
The Gobos river flooded a few years back and a riverside breeding area was also
completely destroyed. In the Genadendal area a large field of Pennisetum
macrourum was accidentally burned. Housing development in Greyton continues at
an alarming pace and vacant erven where the butterfly was regularly seen have
subsequently been drained and cleared for building. The locality some 5 kilometres
east of Greyton has been ploughed and is now a cultivated field.

My wife and I have recently embarked on a survey of Greyton and surrounds to
ascertain the current status of the species. Along a faceline where the mower couldn’t
reach the Pennisetum a few Kedestes niveostriga schloszi were observed and two
eggs located. The eggs were kept in a container. I have the grass species Imperata
cylindrica growing in my garden and when the larvae had emerged and consumed
the remains of the eggshells they were placed on the Imperata cylindrica. After a
minute or two both the larvae crawled off onto a dry twig. They were carefully
steered back onto the grass but once more found their way off. The exercise was
repeated continuously over a period of more than an hour using a different leaf once
or twice with the same result. The larvae eventually crawled onto a Pelargonium sp.
growing next to the Imperata cylindrica and were finally taken back to the
Pennisetum macrourum. It would appear that Imperata cylindrica is not an
alternative foodplant used by the species.

Following the survey I will be setting out some guidelines for the Municipality in
regard to mowing and burning in order to ensure the continued existence of the
species which with its somewhat restricted distribution appears rather precarious at
the present time.


mailto:emess@telkomsa.net

March 2008 METAMORPHOSIS VOL. 19, No. 1 3

Letter from KZN - January 2008

Steve Woodhall
2 Madeleine Drive, Gillitts, KwaZulu-Natal, South Africa

E-mail (new): steve.woodhall@sos.co.za

I can’t believe it is six months since I wrote one of these letters. Life has moved on
very rapidly!

The branch has not
been very active
recently, largely my
fault I'm afraid. My
job has had me
travelling all over
the place. I do
however claim some
respite — the weather
in 2007 was awful,
only clearing up on
14 December. Over
Christmas and the
New Year, however,
we were favoured
with  clear, hot, A
sunny conditions. Chloroselas mazoensis &3 taken at Phinda: S. Woodhall

The major event of late 2007 was the Durban branch of the Botanical Society
Annual Plant Sale, at which Lepsoc had a stand. Silvia Mecenero was kind enough to
fly up from Cape Town and represent SABCA on the stand, Kevin Cockburn came
down from Greytown, and Lieveke Noyons came from Joburg. The theme of the sale
was ‘Gardening for Butterflies’, and I used my wonderful iMac to design a set of
etched butterfly images — which Botsoc had printed onto sticky back plastic, and we
stuck them onto the plant labels. The sale was a great success and we created a lot of
interest in SABCA, too. On the Thursday evening before the sale, we had a Lepsoc
evening at Kranskloof Nature Reserve Interpretative Centre. Attendance was
disappointing, even though we had publicised it in the local press.

There has been some activity in the field. One of the highlights was a survey of
Phinda Resources Reserve on 20-21 October, kindly arranged by Peter Sharland. In
such a short time it was impossible to do more than scratch the surface, but we made
records for Hutchinson’s High-flier Aphnaeus hutchinsonii, Purple Gem Chloroselas
mazoensis, and Pennington’s Playboy Deudorix penningtoni on a superb, Mandawe-
style hilltop in the hilly western part of the reserve.
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A perfect female Saffron Sapphire lolaus pallene put in an appearance near the camp.
There are no fewer than seven veld types in Phinda and we were only able to visit a few
of them. We did have a morning’s walk through some incredible sand forest, reminiscent
of that near Tembe in northern Maputaland. It being early summer, we saw few of the
specialists, but did see plenty of Mamba Swordtail Graphium colonna.

On the next weekend, 20-21 October, Kevin and I went off to Richmond to scout
localities for SABCA surveys in 2008. We then went down to Nsikeni Nature Reserve in
the far south of the province, where several of the birder/lepidopterist contingent were
there to look for the elusive Eurasian Bittern. Jenny Norman had seen it there the
previous weekend, forgoing a Phinda visit to do so. We have been teasing her ever since,
as she got one bird lifer at the cost of several butterfly primary experiences... including
two she badly wants! Not only did the birders on the 20" dip on the Bittern, the weather
came over bad and we saw few butterflies. There was one interesting Aloeides, probably
Oreas Copper 4. oreas, and we found some forests and grasslands that promise much for

future outings.
. il

The dyke has a lot of large Encephalartos friderici-guilielmi, which led us to speculate that it could be
worth a visit in March to look for Mayer’s Tiger Callioratis mayeri, which feeds on this plant in other
parts of KZN and the Eastern Cape: S. Woodhall

Chris and Phoebe Fey kindly put us up at Fisherman’s Bend near Kokstad on the
Saturday night. On the Sunday we spent some time exploring the farm, which is well
known for its colony of Pondoland Widow Dira oxylus. We climbed a dolerite dyke
covered in beautiful Watsonias, where we found relatively few butterflies. Abundant



March 2008 METAMORPHOSIS VOL. 19, No. 1 5

Becium had us hoping for Graham’s Blue Lepidochrysops grahami, but all we found
was L. variabilis and L. asteris. A single Clark’s Widow Serradinga clarki put in an
appearance but would not sit still long enough to be netted, let alone a photo!

Bad weather and work commitments then kept us out of the field until 11 November.
I had had some correspondence with Shaun Walton, who is doing his Honours at
Rhodes on the DNA phylogeny of the Dirini. He asked for fresh specimens of the
tribe if possible, and I knew some of the ladies had not seen Dingaan’s Widow
Dingana dingana for themselves. A weather forecast of carly cloud and mist,
followed by sun, :

tempted us into a
sufficiently early
start for
photography.
Sunday  morning
saw us up with the
lark and at the top
of Griffin’s Hill at
08:30. Total cloud
covered the sun.
My  companions
Lynn de Beer and
Jenny Norman
were looking a bit
skeef at  their
guide, no doubt
thinking of the
warm Sunday
morning bed and
newspapers  they
had given up to
freeze their butts off with me. But slowly the sun shone through gaps in the clouds,
and eventually at about 10:30 it changed to sunny with the odd cloud. Almost
immediately, Jenny exclaimed: ‘There’s one!” as a black form popped up from the
base of a rock.

St
Dingana dingana Qat Grlffin s Hill: S. Woodhall

There then followed an undignified scramble around the hillside as we battled to
photograph this ultra-wary insect. I got Shaun a specimen for DNA as well, so the
morning was a success. They were out in good numbers, too... the colony is in good
health.

Buoyed up by this we set off for the other locality in the area, Pistol Range Hill near
Mooi River. No Dingana were about, maybe it was too late for them, but there were
lots of Zulu Blue Lepidochrysops ignota. No King Blues L .tantalus, but then Lynn
sang out: ‘Look at these!” She’d found a mating pair of Estcourt Blues L. pephredo
on a flower head.
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Mating pair of Lepidochrysops pephredo. Not bad for a cold Sunday morning! Photo: S. Woodhall

I then went off on a long trip around the subcontinent, combining business with
pleasure on the Zambian copperbelt, doing some butterfly guiding in Limpopo, a
survey of a private nature reserve in the Klaserie, and some hard graft in Joburg. 1
returned to find a cold and wet Durban, and when the sun did shine (whilst I was at
work!), min butterflies.
We planned a local
Lepsoc braai on 22
December, and Shaun
Walton said he was keen
to come, so he stayed
with us for a few days.
He was able to tweezer
legs for DNA specimens
from my  (almost!)
comprehensive
collection of Dirini, and
we went off to
Bushman’s Nek on the
20™ to climb Bucquay Nek and with luck find some Clark’s Widows Serradinga
clarki or Bowker’s Widow S. bowkeri. No luck with either, but we did find several
Eastern Opals Chrysoritis orientalis. 1 pursued these at length with the D80, Shaun
ghillying bravely (it went that way Steve!) Although I didn’t manage to replace the
rather scruffy male pic in the Field Guide I did eventually get a fresh female to sit
still.

Chrysoritis orientalis Q: S. Woodhall
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Unlike the normal day on this mountain, the weather stayed fine all day. We didn’t
get chased off by a thunderstorm, as per usual!

Pseudacraea eurytus imitator Qat Kenneth Stainbank: S. Woodhall

The next day, Friday, we set off for Durban to see what was on the wing. The
University ridge next to Palmiet Nature Reserve didn’t turn up too much so we went
to Burman Bush, where there were some nice pierids around, like Autumn-leaf
Vagrant Eronia leda and Spiller’s Sulphur Yellow Dixeia spilleri. Seeking stronger
meat we went off to Kenneth Stainbank Nature Reserve, where again not a huge
amount was flying — but there were some very fresh False Wanderers Pseudacraea
eurytus imitator.

We had a reasonable turnout for the braai, which kicked off with an appetite-stimulating
walk around our local Iphiti Nature Reserve. There weren’t many butterflies on the wing
although it was a lovely day. We did see a nice Marbled EIf Eretis djaelaelae and I got a
great pic of the upper side — but when I tried to point the camera at its little white legs it
got all shy and disappeared, much to Jenny’s disgust. It was frequenting a really bad bit
of ground with broken tree branches under thick herbs and grass, so we didn’t have it too
easy. The lack of butterflies was somewhat compensated for by some really good
Odonata — dragonflies and damselflies. These are great for photography as it’s the only
way to preserve the colours, which soon fade to brown after death.

On the 27", Jayne and I went to meet Tim Gilbert and his girlfriend Zelda, at
Umdoni Park. This was in high hopes after the relative abundance at K Stainbank but
it was a
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disappointment. No P. eurytus, and only one female Blonde Glider Cymothoe
coranus, which Jayne found and it flew off as soon as it saw me! There were plenty
of Mocker Swallowtail Papilio dardanus cenea around; the males were very active
and impossible to get near with a camera (or a net, as Tim kept finding out...) but he
at least managed to get a female f. trophonius! He got a few things new to him,
including larvae of Banana-tree Night-fighter Moltena fiara and Diverse White
Appias epaphia contracta.

The week after New Year was glorious until Thursday 3 January. We went back to K
Stainbank a couple of times, and on New Year’s Eve I went and had a look at North
Park, which was quiet except for a few very fresh Variable Diadems Hypolimnas
anthedon wahlbergi — both forms. Despite a lot of careful stalking I never got a
photograph... Since Friday it has done nothing but rain, and here I sit on Sunday 6
January 2008, the last day of my leave, writing this as the drizzle quietly falls
outside. It’s 13:00. Time for a beer!
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South African biomes hostile to butterflies. Part 1.
Penetrators and endemics

Mark C. Williams
P.O. Box 12538, Onderstepoort 0110, South Africa
Email: mark.williams@up.ac.za

Introduction

The classical, and probably ancestral, habitat for butterflies is moist tropical forest.
This type of habitat is stable and largely aseasonal, providing year-round resources
for both adult and larval stages of the typical butterfly life cycle. More or less
constant temperatures, rainfall and humidity in these forests mean that multiple,
continuous generations of butterflies can be maintained. Woodland and savanna,
with some seasonality in regard to temperature and rainfall, are less ideal
environments but are sufficiently similar to non-seasonal tropical forest to still
provide good butterfly habitat. The grassland, karoo and fynbos (Cape macchia)
biomes of South Africa and Lesotho (Rutherford & Westfall, 1994), on the other
hand, are much less hospitable environments for butterflies, and in this paper are
referred to as ‘hostile biomes’. Hostile biomes are characterized by dry and cold
(sub-zero) periods and fire-prone vegetation (grassland and fynbos). Seasonal
drought, winter frost and fires present butterflies with major ecological challenges.
The most obvious of these challenges is a seasonal lack of food for adults and larvae
as well as the low temperatures that they would be subjected to periodically. In
addition, dry-season fires in grassland and fynbos biomes are a threat to any adults or
carly stages that are above ground level at that time.

This contribution is an attempt, in three parts, to sequentially explore three
questions: 1) What butterfly species occur in the hostile biomes of South Africa,
which among these can be regarded as endemics and which are species that merely
penetrate these biomes from more favourable biomes? 2) What ecological
adaptations have the hostile biome endemics and penetrators had to make in order to
survive? 3) What evolutionary scenarios are suggested by the biogeographical,
phylogenetic and ecological patterns for these endemics and penetrators?

Using data from Woodhall (2005) and Williams (2008) a list of the South African
and Lesotho butterflies that occur in the hostile biomes (grassland, karoo and fynbos)
was drawn up. Out of the total of 666 South African/Lesotho butterfly species 370
species (55 %) are found in hostile biomes. These 371 species were then separated
into two groups, one containing species more typical of savanna or forest biomes but
that have managed to penetrate the hostile biomes to varying extents (‘penetrating
species’) and the other group containing species that are restricted to one or more of
the hostile biomes (‘endemic species’). The penetrating species (83 spp.) are listed in
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Table 1 and the endemics (288 spp.) in Table 2. The following abbreviations are
used: F = Fynbos, G = Grassland, NK= Nama Karoo, SK = Succulent Karoo.

Table 1 — Penetrating species in South African hostile biomes

SPECIES NORMAL BIOME(S) HOSTILE BIOME(S)
Papilio demodocus Eurytrope G, NK, SK, F
Colotis antevippe Savanna NK
Colotis agoye Savanna NK, SK
Colotis euippe Forest/savanna NK
Colotis eris Savanna NK, SK
Colotis evenina Savanna NK, SK
Pinacopteryx eriphia Savanna NK
Eurema brigitta Savanna G, NK
Mpylothris agathina Savanna NK, SK
Belenois aurota Savanna G, NK, SK, F
Catopsilia florella Savanna G, NK, SK, F
Danaus chrysippus Eurytrope G, NK, SK, F
Acraea neobule Savanna G, NK
Acraea rahira Savanna (marshes) G,NK, F
Ypthima asterope Savanna G, NK, SK
Charaxes jahlusa Savanna NK
Byblia ilithyia Savanna G
Hypolimnas misippus Eurytrope G, NK, (F)
Catacroptera cloanthe Savanna G
Precis octavia Savanna G
Precis ceryne Forest/savanna G
Precis archesia Forest/savanna G
Junonia hierta Savanna G, NK, SK, F
Junonia orithya Savanna G
Vanessa cardui Eurytrope G, NK, SK, F
Alaena amazoula Savanna G
Alaena margaritacea Montane forest/grassland | G
Lachnocnema durbani Savanna G
Myrina ficedula Forest/savanna SK
lolaus trimeni Savanna G
lolaus mimosae Savanna NK
Stugeta bowkeri Savanna NK
Stugeta subinfuscata Savanna SK
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Leptomyrina henningi Savanna G
Leptomyrina gorgias Savanna G

Deudorix antalus Eurytrope G, NK, SK, F
Axiocerses tjoane Savanna G

Cigaritis natalensis Savanna G

Cigaritis mozambica Savanna G

Cigaritis ella Savanna G

Aloeides aranda Eurytrope G,NK, F
Aloeides damarensis Savanna NK, SK
Aloeides molomo Savanna NK

Aloeides taikosama Savanna G, NK
Crudaria leroma Savanna G, NK
Lampides boeticus Eurytrope G, NK, SK, F
Leptotes pirithous Eurytrope G, NK, SK, F
Leptotes brevidentatus Savanna G, NK, SK
Leptotes babaulti Forest/savanna G

Zizeeria knysna Eurytrope G, NK, SK, F
Anthene amarah Savanna NK

Anthene butleri Savanna G, NK
Anthene contrastata Savanna NK
Uranothauma nubifer Savanna G
Euchrysops dolorosa Savanna G
Eicochrysops messapus Savanna G,NK, F
Cupidopsis cissus Savanna G
Cupidopsis jobates Savanna G

Zizina antanossa Savanna G
Brephidium metophis Savanna G, NK, SK
Oraidium barberae Forest/savanna G, NK, SK, F
Azanus jesous Savanna NK, F
Azanus ubaldus Savanna NK

Azanus moriqua Savanna NK

Chilades trochylus Savanna G, NK
Zizula hylax Savanna G,NK, F
Harpendyreus notoba Savanna G, NK
Tarucus sybaris Savanna G

Tarucus bowkeri Forest/grassland ecotone G

Actizera lucida Savanna G,NK, F
Lepidochrysops patricia Savanna G, NK

Eretis umbra Savanna G, NK
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Gomalia elma Savanna G,NK, F
Spialia diomus Eurytrope G, NK, SK, F
Spialia depauperata Savanna G
Spialia asterodia Savanna G,NK, F
Spialia agylla Savanna G, NK, SK
Spialia mafa Savanna G, NK, SK, F
Spialia spio Savanna G,NK, F
Pelopidas thrax Forest/savanna G,F
Gegenes pumilio Savanna G
Gegenes hottentota Savanna G
Gegenes niso Savanna G,NK, F

Table 2 — Endemic species in South African hostile biomes

SPECIES BIOME(S)
Pontia helice G, NK, SK, F
Colias electo G, NK, SK, F
Pieris brassicae NK, SK, F
Acraea nohara G
Acraea violarum G (also in savanna)
Acraea anacreon G
Acraea alalonga G
Acraea induna G
Pardopsis punctatissima G
Dira clytus G, NK, F
Dira oxylus G

Dira swanepoeli

G / montane forest ecotone

Dira jansei

Savanna / G ecotone

Dingana dingana

Dingana angusta

Dingana clara

Dingana fraterna

Dingana jerinae

Dingana alticola

Dingana alaedeus

Serradinga bowkeri

z
~

Serradinga clarki

Serradinga kammanassiensis

Torynesis orangica

QHalQalalalalalale
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Torynesis pringlei G
Torynesis magna G/ NK ecotone
Torynesis hawequas NK, F
Torynesis mintha NK, F
Tarsocera cassina NK, SK, F
Tarsocera cassus NK, SK, F
Tarsocera fulvina NK
Tarsocera southeyae NK
Tarsocera imitator SK
Tarsocera dicksoni NK, SK, F
Tarsocera namaquensis SK
Aeropetes tulbaghia G,NK, F
Neita neita G
Neita lotenia G
Neita durbani G
Melampias huebneri NK, SK, F
Cassionympha detecta NK, F
Cassionympha camdeboo NK
Pseudonympha magus F
Pseudonympha magoides G
Pseudonympha varii G
Pseudonympha swanepoeli G
Pseudonympha trimenii G, NK, SK, F
Pseudonympha poetula G
Pseudonympha gaika G
Pseudonympha paragaika G
Pseudonympha hippia F
Pseudonympha paludis G
Pseudonympha penningtoni G
Pseudonympha machacha G
Pseudonympha southeyi G, NK, SK

Paternympha narycia

G (also savanna)

Paternympha loxophthalma

G (also savanna)

Stygionympha vigilans NK, F
Stygionympha scotina G
Stygionympha wichgrafi G
Stygionympha vansoni SK
Stygionympha robertsoni NK
Stygionympha curlei G




March 2008

METAMORPHOSIS VOL. 19, No. 1

14

Stygionympha irrorata NK
Stygionympha geraldi SK
Stygionympha dicksoni F
Charaxes pelias NK, SK, F
Durbania amakosa G
Durbania limbata G
Durbaniella clarki NK, F
Durbaniopsis saga NK, SK, F
Thestor basutus G (also savanna)
Thestor protumnus G, NK, SK, F
Thestor dryburghi SK
Thestor braunsi NK
Thestor dicksoni SK, F
Thestor calviniae F

Thestor montanus F

Thestor pictus F

Thestor rooibergensis F

Thestor vansoni NK
Thestor strutti F

Thestor compassbergae NK
Thestor kaplani F

Thestor pringlei NK
Thestor camdeboo NK
Thestor rossouwi F

Thestor murrayi NK, F
Thestor yildizae F

Thestor rileyi F

Thestor petra NK, F
Thestor holmesi F

Thestor brachycerus NK, SK, F
Thestor overbergensis F

Thestor barbatus NK
Thestor claassensi F

Thestor stepheni F

Thestor penningtoni F
Leptomyrina lara G, NK, SK, F

Capys disjunctus

G (also savanna)

Capys penningtoni

G

Capys alpheus

G,NK, F
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Cigaritis namaqua™°"*" SK
Aloeides almeida NK, F

Aloeides macmasteri

G, NK, SK (also valley bushveld)

Aloeides susanae

G

Aloeides henningi G
Aloeides stevensoni G
Aloeides pierus G, NK, SK, F
Aloeides maluti G
Aloeides swanepoeli G (also grassy savanna)
Aloeides trimenii G,NK, F
Aloeides barbarae G
Aloeides barklyi NK, SK
Aloeides thyra F
Aloeides dryas G
Aloeides titei G
Aloeides penningtoni G
Aloeides dicksoni G, NK
Aloeides caffrariae G
Aloeides juana NK, SK, F
Aloeides caledoni G,NK, F
Aloeides carolynnae F
Aloeides apicalis NK, SK
Aloeides depicta NK, F
Aloeides lutescens NK, F
Aloeides margaretae NK, F
Aloeides egerides F
Aloeides nubilus G
Aloeides oreas G
Aloeides quickelbergei F

Aloeides clarki

NK (also valley bushveld)

Aloeides gowani

NK (also arid savanna)

Aloeides arida SK
Aloeides nollothi SK
Aloeides bamptoni SK
Aloeides vansoni NK

Note 1. The name Cigaritis Lucas (from Spanish cigara, denoting the type of tobacco used to
manufacture cigars, presumably on account of the coloration of the underside of the hind wings of the
type species) has traditionally been treated as feminine. In accordance with Art 31.2 of the ICZN and in
deviation from the usage of Woodhall (2005) and Williams (2008) it is here amended from namaquus to

namagqua. Ed.
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Aloeides dentatis G
Aloeides rossouwi G
Aloeides merces G
Aloeides rileyi G
Aloeides pallida G,NK, F
Aloeides braueri G
Aloeides kaplani NK
Aloeides pringlei G
Aloeides mbuluensis G
Aloeides monticola F
Crudaria capensis NK
Cruderia wykehami NK / savanna ecotone
Chrysoritis oreas G
Chrysoritis dicksoni F
Chrysoritis chrysaor G, NK, F (also valley bushveld)
Chrysoritis midas NK
Chrysoritis natalensis G (also savanna)
Chrysoritis aethon G
Chrysoritis aureus G
Chrysoritis lyncurium G
Chrysoritis lycegenes G
Chrysoritis zeuxo NK, F
Chrysoritis zonarius NK, SK, F
Chrysoritis felthami NK, SK, F
Chrysoritis pyroeis SK, F
Chrysoritis chrysantas NK, SK
Chrysoritis thysbe SK, F
Chrysoritis trimeni SK
Chrysoritis pan NK, SK, F
Chrysoritis azurius NK, SK
Chrysoritis aridus SK
Chrysoritis turneri NK, SK
Chrysoritis uranus SK, F
Chrysoritis perseus SK
Chrysoritis adonis F
Chrysoritis swanepoeli NK, F
Chrysoritis irene F
Chrysoritis nigricans F
Chrysoritis palmus F
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Chrysoritis brooksi SK, F
Chrysoritis daphne F
Chrysoritis plutus NK
Chrysoritis blencathrae F
Chrysoritis endymion F
Chrysoritis rileyi SK
Chrysoritis pyramus NK, F
Chrysoritis violescens NK
Chrysoritis beaufortius NK, SK
Chrysoritis beulah NK
Chrysoritis braueri G (also savanna)
Chrysoritis penningtoni G
Chrysoritis orientalis G
Chrysoritis pelion G
Phasis braueri NK
Phasis thero NK, F
Phasis clavum SK, F
Phasis pringlei NK

Tylopaedia sardonyx

NK, SK, F (also arid savanna)

Argyraspodes argyraspis

NK, SK, F

Trimenia macmasteri

NK, SK, F

Trimenia argyroplaga

NK, SK (also grassy savanna)

Trimenia wykehami

NK

Trimenia wallengrenii F

Trimenia malagrida F

Lycaena clarki G, NK (also savanna)
Lycaena orus F
Harpendyreus noquasa G
Harpendyreus tsomo G

Tarucus thespis SK, F

Actizera stellata G/ NK ecotone
Cacyreus marshalli G

Cacyreus tespis G, F

Cacyreus dicksoni NK, SK, F
Lepidochrysops methymna F
Lepidochrysops variabilis G, NK, SK, F
Lepidochrysops ketsi G,NK, F
Lepidochrysops victori NK
Lepidochrysops loewensteini G
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Lepidochrysops robertsoni G,NK, F
Lepidochrysops dukei NK, SK, F
Lepidochrysops bacchus NK, F
Lepidochrysops puncticilia F
Lepidochrysops badhami SK
Lepidochrysops southeyae NK
Lepidochrysops penningtoni SK
Lepidochrysops macgregori NK, SK
Lepidochrysops jamesi NK
Lepidochrysops lerothodi G

Lepidochrysops letsea G (also savanna)
Lepidochrysops ignota G (also savanna)
Lepidochrysops irvingi G
Lepidochrysops pephredo G
Lepidochrysops grahami G
Lepidochrysops swanepoeli G

Lepidochrysops procera

G (also savanna)

Lepidochrysops tantalus

G

Lepidochrysops jefferyi

G

Lepidochrysops praeterita

G

Lepidochrysops lotana

G / savanna ecotone

Lepidochrysops ortygia G, NK
Lepidochrysops australis F
Lepidochrysops gydoae F
Lepidochrysops titei F
Lepidochrysops swartbergensis | F
Lepidochrysops outeniqua F
Lepidochrysops oosthuizeni G
Lepidochrysops littoralis F
Lepidochrysops poseidon F
Lepidochrysops balli F
Lepidochrysops wykehami SK
Lepidochrysops oreas F
Lepidochrysops pringlei F
Lepidochrysops quickelbergei F
Lepidochrysops braueri F
Lepidochrysops rossouwi G / savanna ecotone
Lepidochrysops asteris G, F
Lepidochrysops trimeni F
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Orachrysops regalis

G / savanna ecotone

Orachrysops lacrimosa

Orachrysops violescens

Orachrysops warreni

Orachrysops ariadne

Orachrysops mijburghi

Orachrysops subravus

Orachrysops montanus

Orachrysops nasutus

Orachrysops niobe

Orachrysops brinkmani

Qo Qaala

Spialia secessus

Savanna / G ecotone

Spialia nanus NK, SK, F
Spialia sataspes F

Alenia sandaster NK
Alenia namaqua SK
Metisella aegipan G
Metisella meninx G
Metisella syrinx G
Metisella malgacha G,NK, F
Tsitana tsita G (also in savanna)
Tsitana uitenhaga NK
Tsitana tulbagha NK, F
Tsitana dicksoni F

Platylesches ayresii

G (also savanna)

Platylesches dolomitica

G (also savanna)

Kedestes mohozutza

G

Kedestes chaca

G

Kedestes nerva

G (also savanna)

Kedestes wallengrenii

G (also savanna)

Kedestes barberae

G, F (also grassy savanna)

Kedestes niveostriga

G, F

Kedestes lenis

G, F

Kedestes sarahae

F
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Taxonomic analysis of the hostile biome species

PAPILIONIDAE

Hostile biomes in South Africa (SA) are inhabited by less than 1% (1/101) of the
Afrotropical papilionid species. Only the pan-Afrotropical, eurytropic Papilio
demodocus occurs in all the hostile SA habitats and is clearly a ‘penetrating species’.

PIERIDAE

Hostile biomes in South Africa are inhabited by about 6% (12/196) of the Afrotropical
pierid species. Ten pierids in the hostile biomes are primarily Afrotropical savanna
species that penetrate the hostile biomes to varying degrees. Five species of the genus
Colotis have penetrated hostile biomes. C. antevippe just penetrates the nama karoo (in
the Little Karoo), C. agoye just penetrates the succulent karoo (in the Richtersveld) and
the nama karoo, C. euippe penetrates the nama karoo, and C. eris and C. evenina occur
in both the nama karoo and succulent karoo. Pinacopteryx eriphia just penetrates the
nama karoo. Eurema brigitta is the only species in its genus that is well adapted to
grassland and it has also penetrated the wetter eastern portions of the nama karoo.
Mpylothris agathina is the only member of a large, primarily forest-dwelling, genus that
has been able to adapt to hostile biomes in SA. Over a twenty year period, from the mid-
1960’s to the mid-1980’s, it spread along the Cape southern coast into the fynbos biome
from the Knysna district to Cape Town (Van der Riet, 1984; Geertsema, 1985; Claassens
& Dickson, 1986). Lastly, Belenois aurota and Catopsilia florella are both strongly
migratory savanna species that may temporarily breed in hostile biomes after entering
them. Two species, Pontia helice and Colias electo, are well adapted to all three hostile
biomes and probably originated from ancestors that migrated down the African Rift
mountain chain from the Palaearctic region (the majority of species in these genera occur
in the Northern Hemisphere). Pieris brassicae, a Palaeartic species inadvertently
introduced into the Cape Peninsula a decade ago (Henning, 1994; Claassens, 1995,
1996, 1998; Gardiner, 1995; Grey, 1995; Steele, 1998), has adapted to the fynbos biome
and has spread eastward in this biome and northwards into the succulent karoo as far
north as Strandfontein (pers. obs., December, 2007).

NYMPHALIDAE

Hostile biomes in South Africa are inhabited by about 5% (76/1472) of the Afrotropical
nymphalid species. Because of the diversity within the family and differences within
subfamilies the 10 nymphalid subfamilies represented in SA are analysed independently
below.

Libytheinae

All four Afrotropical species, in the genus Libythea, are restricted to the forest biome.

Danainae
Most of the 25 Afrotropical danaine species are forest butterflies. Only the widespread,
eurytropic Danaus chrysippus is able to penetrate hostile
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environments, occurring in the grassland, karoo and fynbos biomes.

Heliconiinae

Heliconiines are predominantly forest and savanna butterflies. A mere 3% (8/246) of
the Afrotropical species in this subfamily occur in hostile environments in SA.
Acraea neobule is a widespread savanna species that is marginal in grassland and
nama karoo. 4. rahira sparingly penetrates grassland, nama karoo and fynbos in
suitable marshy habitat. Six species of heliconiines may be regarded as fully adapted
endemic grassland species, viz. A. nohara, A. violarum, A. anacreon, A. alalonga, A.
induna and Pardopsis punctatissima.

Satyrinae
Within this large nymphalid subfamily (307 Afrotropical species) there are 57

endemic and a single penetrating species in the hostile SA biomes. The very
widespread eurytropic (but largely savanna) species Ypthima asterope is an
anomalous member in its very large genus in that it penetrates the grassland, nama
karoo and succulent karoo biomes in SA.

Two distinct satyrine lineages have been spectacularly successful in colonizing the
grassland, karoo and fynbos biomes in SA. The first of these lineages (27 spp.)
includes the subtribe Dirina (Dira, Dingana, Serradinga, Torynesis, Tarsocera) and
the monobasic genus Aeropetes. The genera Dira (4 spp.), Dingana (7 spp.), and
Serradinga (3 spp.) contain mainly grassland species. In the genus Torynesis two
species are confined to grassland (7. orangica and T. pringlei), T. magna is found in
the grassland/nama karoo ecotone, and two southern species occur in nama karoo
and fynbos (7. hawequas and T. mintha). The seven species in the genus Tarsocera
occur in the karoo and/or fynbos biomes. Aeropetes tulbaghia inhabits the grassland,
nama karoo and fynbos biomes.

The second lineage successfully inhabiting hostile biomes in SA consists of 11
closely-related Afrotropical genera, containing 100 species. These 11 genera, all
confined to the Afrotropical Region, have been placed in the tribe Satyrini (Pena et
al., 2006) but their subtribal status is uncertain. It may be necessary, once their
phylogenetic position has been better defined, to erect a new subtribe to
accommodate them. Six of the eleven genera have species in the hostile biomes.
Neita (7 spp.) has three grassland endemics, Melampias is a monobasic genus of the
karoo and fynbos, Cassionympha (3 spp.) has two species in the nama karoo and
fynbos, Pseudonympha (15 spp.) has 13 SA species inhabiting all of the hostile
biomes, Paternympha is a dibasic SA genus that is found in the savanna-grassland
ecotone, and Stygionympha contains nine species inhabiting all of the hostile biomes.

Charaxinae

Only two of the 181 Afrotropical species are found in hostile SA biomes. Charaxes
Jahlusa is a savanna species which just penetrates the nama karoo in the Eastern
Cape Province. C. pelias, on the other hand, is an endemic species of the fynbos,
nama karoo and succulent karoo biomes.
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Limenitinae

Not a single species of this large (601 Afrotropical species) forest-dwelling
subfamily has managed to colonize the grassland, karoo or fynbos biomes. In fact,
nineteen of the twenty genera occur only in forest habitats. Only the monobasic
genus Hamanumida has been able to adapt to savanna habitats (H. daedalus).

Apaturinae
Only three species, in the genus Apaturopsis, are found in the Afrotropics. They are

confined to forest.

Cyrestinae
A single species, Cyrestis camillus, occurs in the Afrotropical Region. It is a forest

butterfly.

Biblidinae

This is a small subfamily, with 32 Afrotropical species in six genera. They are almost
all forest or savanna butterflies. Byblia ilithyia is the only species that penetrates the
hostile biomes, occurring sparingly in the grassland biome.

Nymphalinae
There are 72 Afrotropical species, in 12 genera. Eight of these species (11%), seven

of which are forest or savanna species, penetrate the hostile biomes to a variable
degree. These species are Hypolimnas misippus, Catacroptera cloanthe, Precis
octavia, P. ceryne, P. archesia, Junonia hierta and J. orithya. Of these J. hierta has
most successfully penetrated these biomes, being found in the grassland, moist nama
karoo and fynbos. In December, 2007 I observed a fresh male of J. hierta defending
a territory in a gulley at Strandfontein on the west coast of the Western Cape
Province. This observation is probably the first published occurrence of this species
in the succulent karoo biome. The eighth nymphaline species, Vanessa cardui, is a
cosmopolitan eurytrope that is well adapted to life in hostile habitats and occurs
throughout SA.

LYCAENIDAE

Hostile biomes in South Africa are inhabited by about 14% (246/1717) of the
Afrotropical lycaenid species, a higher percentage than for any of the other families.
This is mainly due to the large number of hostile biome endemics in the genera
Thestor, Aloeides, Chrysoritis, Lepidochrysops and Orachrysops. No less than 170
species out of the 246 lycaenids (69%) in hostile biomes are found in these five
genera. The five lycaenid subfamilies represented in SA are analysed independently
below.

Poritiinae

This diverse, largely Afrotropical subfamily, with 614 species in 51 genera in the
Region is very much one of forest habitats. Only the genus Alaena (subtribe
Pentilina) and the three genera in the small subtribe Durbaniina have managed to



March 2008 METAMORPHOSIS VOL. 19, No. 1 23

penetrate hostile biomes in SA. Alaena amazoula inhabits grassy areas in savanna
and penetrates grassland in rocky terrain. Alaena margaritacea occurs in rocky
temperate grassland close to montane forest (forest-grassland ecotone). The four
species in the subtribe Durbaniina are all endemics of the hostile SA biomes:
Durbania amakosa and D. [imbata occur in the grassland biome, Durbaniella clarki
in the nama karoo and fynbos, and Durbaniopsis saga in the nama and succulent
karoo and fynbos.

Miletinae

This small, Old World subfamily, has 101 Afrotropical species in 6 genera. Two of
these genera have species that occur in the hostile SA biomes. The genus
Lachnocnema, with 36 mainly forest and savanna species, has a single savanna
species (L. durbani) that sparingly penetrates the grassland biome. The second genus
Thestor, containing 27 species, is essentially endemic to the hostile SA biomes. Only
T. basutus extends north of South Africa, being found in the grasslands of eastern
Zimbabwe.

Theclinae

A large, cosmopolitan lycaenid subfamily with 530 Afrotropical species in 32
genera. Fifteen of these genera have been able to penetrate the hostile SA biomes
(120/530 spp.; about 23%). Myrina (5 spp.) is an Afrotropical forest genus. A single
eurytropic species (M. ficedula) has managed to penetrate the succulent karoo.
lolaus, with 116 mainly forest and savanna species, contains only two species that
have penetrated hostile biomes; /. trimeni into grassland and /. mimosae into nama
karoo. Stugeta (7 spp.) has two savanna species that have penetrated SA hostile
biomes; S. bowkeri into the nama karoo and S. subinfuscata into the succulent karoo.
Leptomyrina (9 spp.) has two savanna species that penetrate grassland (L. henningi
and L. gorgias) and a single species (L. lara) that is an endemic of all of the hostile
biomes in SA. Deudorix antalus is a eurytropic species that occurs in all SA hostile
biomes. It is the only member of the genus (22 Afrotropical species) that has done
so. The Afrotropical genus Capys (17 spp.) occurs in grassland habitats that contain
proteas, the larval foodplant. Three species occur in South Africa. C. disjunctus is a
grassland species that marginally penetrates savanna, C. penningtoni is restricted to
grassland and C. alpheus occurs in grassland, nama karoo and fynbos.

The relatively large number of thecline species that occur in hostile biomes in South
Africa is due to the presence of members of the essentially Afrotropical tribe
Aphnaeini. Of the 239 species in this tribe, no less than 108 species (45%), in nine of
the 17 genera, are found in hostile SA biomes. The least successful of these nine
genera is Axiocerses; only one (4. tjoane) of the 20 species sparingly penetrates
grassland from its savanna habitat. Cigaritis (37 Afrotropical species) has four
members that have penetrated hostile biomes. Three (C. natalensis, C. mozambica
and C. ella) are savanna species that penetrate grassland and one (C. namaquus) is a
succulent karoo endemic. The large genus Aloeides (57 species) contains 44 hostile
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biome endemics. A further four savanna species (4. aranda, A. damarensis, A.
molomo, A. taikosama) have variably penetrated the hostile biomes. The genus
Crudaria has one savanna species (C. leroma) that penetrates grassland and nama
karoo and two species (C. capensis and C. wykehami) that are nama karoo endemics.
The remaining five genera, Chrysoritis (42 spp.), Phasis (4 spp.), Tylopaedia (1 sp.),
Argyraspodes (1 sp.), and Trimenia (5 spp.) contain species that are all endemics of
one or more of the hostile biomes.

Lycaeninae
This is a predominantly Holarctic subfamily with only three species of the large

genus Lycaena present in the Afrotropics. Two of these species are endemics of
hostile biomes in SA, L. clarki in grassland and nama karoo and L. orus in fynbos.

Polyommatinae
This is a large, cosmopolitan subfamily with 469 Afrotropical species in 29 genera.

Eighty-eight species (19%) in 20 genera occur in hostile biomes. Three species of
polyommatine lycaenids can be regarded as widespread eurytropes, viz. Lampides
boeticus, Leptotes pirithous and Zizeeria knysna. Twelve polyommatine genera
contain forest and savanna species that variably penetrate the hostile biomes, but
have no hostile biome endemics: Anthene (3 of 118 spp.); Uranothauma (1 of 22
spp.), Leptotes (2 of 13 spp.), Euchrysops (1 of 27 spp.); Eicochrysops (1 of 15
spp.); Cupidopsis (2 of 2 spp.); Zizina (1 of 1 sp.); Brephidium (1 of 2 spp.);
Oraidium (1 of 1 sp.); Azanus (3 of 8 spp.); Chilades (1 of 10 spp.) and Zizula (1 of
1 sp.).

Six polyommatine genera have endemic hostile biome species. Harpendyreus (15
spp.) has one savanna species that penetrates grassland (H. notoba) and two species
which are hostile biome endemics (H. noquasa and H. tsomo). Tarucus (12 spp.) has
a single savanna species that penetrates the grassland (7. sybaris), one that occurs in
the montane forest-grassland ecotone (7. bowkeri) and another that is an endemic of
the succulent karoo and fynbos (7. thespis). Actizera (4 spp.) has one savanna
species that penetrates the grassland, nama karoo and fynbos (4. lucida) and another
(A. stellata) that occurs in the grassland-nama karoo ecotone. Cacyreus (9 spp.)
contains three species that are hostile biome endemics (C. marshalli, C. tespis and C.
dicksoni). Nearly one-third (44/134) of the species in the genus Lepidochrysops are
hostile biome endemics. A single species, L. patricia, is regarded as a savanna
species that penetrates the grassland and nama karoo. A number of species occur in
both grassland and savanna and could be regarded as species of the savanna-
grassland ecotone. These are here considered to be hostile biome endemics and
include L. rossouwi, L. letsea, L. ignota, L. procera, and L. lotana. The only
polyommatine genus endemic to the hostile SA biomes is Orachrysops. Eight of the
11 species in the genus are grassland endemics, one (O. regalis) occurs in the
grassland-savanna ecotone and the remaining two (O. niobe and O. brinkmani) occur
in the fynbos biome.
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RIODINIDAE
Hostile biomes in South Africa have been penetrated by none (0/15) of the Afrotropical
riodinid species.

HESPERIIDAE

Hostile biomes in South Africa are inhabited by about 6% (34/530) of the Afrotropical
hesperiid species. The four hesperiid subfamilies represented in SA are analysed
independently below.

Coeliadinae
None of the 19 Afrotropical species in this Old World subfamily are endemic to, or have
penetrated, the hostile biomes.

Pyrginae

This cosmopolitan subfamily is represented in the Afrotropics by 154 species in 17
genera. Four of these genera contain species that have penetrated or are endemic to the
hostile biomes. Eretis (11 spp.) has a single savanna species (E. umbra) that penetrates
grassland and the nama karoo. Gomalia elma, the only representitive of its genus in the
Afrotropics, is a savanna insect that penetrates the grassland, nama karoo and fynbos.
Spialia (20 Afrotropical spp.) has nine species that have penetrated or are endemics of
the hostile biomes. One species (S. diomus) may be considered a eurytrope as it occurs in
all biomes. Five savanna species (S. depauperata, S. asterodia, S. agylla, S. mafa and S.
spio) have penetrated the hostile biomes to a varying extent. S. secessus may be
considered a savanna-grassland ecotone species and is regarded as a hostile biome
endemic. S. nanus is an endemic of the karoo and fynbos and S. sataspes is a fynbos
endemic. The only pyrgine genus that is endemic to the hostile biomes is the dibasic
genus Alenia with one species (4. sandaster) in the nama karoo and another (4.
namaqua) in the succulent karoo.

Heteropterinae
This small subfamily with 33 Afrotropical species in four genera contains two genera

that have hostile biome endemics. Metisella (22 spp.) has three grassland endemics (M.
aegipan, M. meninx and M. syrinx) and one species (M. malgacha), which is endemic to
grassland, nama karoo and fynbos. The genus Tsifana (5 spp.) has four endemics — T.
tsita in the grassland, T. uitenhaga in the nama karoo, 7. tulbagha in the nama karoo and
fynbos and T. dicksoni in the fynbos.

Hesperiinae
This large, cosmopolitan subfamily has 324 Afrotropical species in 49 genera. Only 14

species (about 4%) in four genera have been able to colonize the hostile biomes.
Pelopidas thrax is a widespread eurytrope that has penetrated the grassland and fynbos
biomes. Gegenes (four spp.) contains two savanna species (G. pumilio and G. hottentota)
that have penetrated the grassland biome and a third (G. niso) which has penetrated
grassland, nama karoo and fynbos. The Afrotropical genus Platylesches is a forest-
savanna genus of 20 species, two of which may be considered to be grassland endemics
(P. ayresii and P. dolomitica). The hesperiine genus that has best adapted to hostile
biomes is Kedestes (24 spp.) with eight hostile biome endemics.
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Four may be considered as grassland endemics (K. mohozutza, K. chaca, K. nerva
and K. wallengrenii), three occur in grassland and fynbos (K. barberae, K.
niveostriga and K. lenis) and one (K. sarahae) is a fynbos endemic.

In Part 2 of this paper ecological adaptations by the hostile biome species will be
considered.
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Abstract

A new species of the larentiine genus Conchylia Guenée, [1858], C. cymopolia sp.
nov., is described and its position within the genus discussed. The distribution of the
new taxon appears to be limited to the arid Richtersveld region in the northern part
of the Northern Cape Povince of South Africa.

Introduction

The genus Conchylia Guenée, [1858] (type species Conchylia ditissimaria Guenée,
[1858], in Boisduval & Guenée, Histoire naturelle des Insectes (Spécies général des
Lépidopteres) 10: 186) is largely limited in its distribution to southern Africa (and
indeed South Africa) and was last revised by Janse (1934), who recognized 14
species. The World catalogue of Geometridae by Scoble (1999) lists one species
described subsequent to the publication of Janse’s revision (C. rhabdocampa Prout,
1935), as well as two extralimital species, C.alternata Warren, 1901 from Angola
and C. interstincta Prout, 1923 from Kenya, raising the total number of hitherto
recognized species in the Afrotropical Region to 17. The checklist of southern
African Lepidoptera by Vari ef al. (2002) also lists 14 species as occurring in the
subregion.

Most Conchylia species occur in semiarid or arid habitats in the interior of the
subregion and the former Cape Province, although others are associated with
grassland and show a more northerly distribution. The larval host plant is known
only for Conchylia ditissimaria, the larva of which has been recorded as feeding on a
species of Indigofera L. (Fabaceae) (Kroon, 1999, citing Duke & Duke, 1998).

During a collecting expedition by the Transvaal Museum in 2001, a series of a
strikingly marked member of this genus was obtained; a subsequent search of the
geometrid accession material yielded several further specimens. As the species
proved to be new to science it is described below. The type material is housed in the
Transvaal Museum, Pretoria, South Africa (TMSA).
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The systematic position of Conchylia Guenée, including its tribal placement, remains
unresolved. Phenotypically, the southern African species at least can be subdivided
into two groups; in the first, the ground colour of the glossy forewings is a brilliant
white, whereas in the second the forewings are matte, with the ground colour varying
from off-white to grey. In addition to Conchylia cymopolia sp. nov. and the closely
related C. decorata (Warren, 1911), the following six species are referable to this
group: C. albata Janse, 1934; C. nymphula Janse, 1934; C. canescens (Prout, 1925);
C. sesquifascia (Prout, 1913); and C. lapsicolumna Prout, 1916.

Description
Conchylia cymopolia sp. nov., Figs 1-4

Type material. Holotype &, [SOUTH AFRICA, Northern Cape]: Richtersveld,
Paradyskloof, 510 m, 28°19°S 17°00°E; 07.ix.2001, TM Fieldtrip, Succulent
vegetation, Mercury [vapour] lighttrap.- (TMSA).

Paratypes (133 and 99). [SOUTH AFRICA, Northern Cape]: 23, 29, same data
as holotype; 19, ibidem, dated 05.ix.2001; 43, 29, ibidem, dated 06.ix.2001 (19
dissected, TM Lep. Heter. genitalia slide No. 15563); 13, ibidem, dated 8.ix.2001;
24, Paradysberg, 9.ix.1961 (H. D. Brown) (1 dissected, TM Lep. Heter. genitalia
slide No. 15562); 28, Kuboos, Richtersveld, 28.iii.1958 (G. van Son) [1 specimen
with abdomen missing]; 13, Nuisabies, Richtersveld, 24.iii.1958 (G. van Son); 12,
Sendelingsdrif, 58 m[iles] NE. Alexander Bay, C[ape] P[rovince], 8.ix.1961 (H.
Dick Brown); 19, Pella, C[ape] P[rovince], 9-12.ix.1970 (Potgieter & Snyman); 13,
19, Port Nolloth, 29°16’S 16°52°E, 04.ix.2001, TM Fieldtrip, Beach, Mercury
[vapour] lighttrap.- (TMSA).

Diagnosis. The new species most closely resembles C. decorata (Warren, 1911)
(type locality: Orange Free State, Smithfield), but is readily distinguished by its grey
rather than pure white median area of the forewings (compare Figs 1, 2 with Pl. 2,
Fig. 7 in Janse (1934)).

Description. Adults (Figs 1, 2). Antennae of male shortly bipectinate, antennae of
female filiform, gradually tapering. Sexual dimorphism slight and mostly limited to
females being larger, with forewing pattern frequently more distinct. Forewings with
moderately rounded apex and termen; hind wings comparatively narrow. Forewings
with basal, median and postmedian lines present, double and forming a series of
short arcs, interstices predominantly filled with white; median area of wings fairly
evenly grey. Area bordering postmedian line distally darker grey mixed with some
brown scales, especially in females; terminal area whitish grey, in some specimens
also lightly mixed with brown. Hind wings dirtyish grey, becoming lighter towards
base in most specimens, and without markings. Cilia on forewings indistinctly
chequered off-white-and-grey; chequering on hind wings even less discernible.
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Underside glossy, whitish grey over basal two-thirds of wings, becoming medium
grey over distal part; markings absent except for apical region of forewings, pattern
there resembling that on upper side. Cilia on both pairs of wings relatively distinctly
chequered white-and-grey. Vestiture of head, thorax and first abdominal segment
matching thorax dorsally; remainder of abdomen evenly ochreous grey.

Forewing length. 10-13 mm (&) (n = 14) and 12-13 mm (Q) (n =9).

Male genitalia (Fig. 3). Uncus well developed, with widened, somewhat cleft apical
part. Genital capsule excluding the prominent saccus with approximately triangular
contour. Valvae angular with semihyaline inner area, somewhat recurved; base of
costa with a setose lobe. Juxta taking the form of a simple shield-shaped sclerite.
Aedaegus slender relative to size of genital capsule, fusiform, vesica bearing a single
large and scobinate cornutus (shown protruding in figure).

Female genitalia (Fig. 4). Ovipositor lobes unevenly elliptical, bearing
comparatively stout setae. Apophyses posteriores normally developed, a. anteriores
reduced to a pair of short projections. Periostial area not modified in any way. Bursa
copulatrix taking the form of a gradually widening tube, without discernible
transition between ductus and corpus bursae; signum absent.

Phenology and habitat associations. Adults have been exclusively collected in
September and March, suggesting that the species may be bivoltine. Conchylia
cymograpta has been recorded from both the Nama Karoo (veld type 51, Orange
River Nama Karoo) and the Succulent Karoo biome (veld types 55, Strandveld
Succulent Karoo and 56, Upland Succulent Karoo of Low & Rebelo, 1998).

Distribution. Known only from the Richtersveld area of the Northern Cape, South
Africa.

Etymology. From Greek 6—:V, 3e, a wave, and (AVB3 H (from (Agv,4<),
referring to markings in general: from the forewing pattern.
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Gazetteer

Kuboos (also Khubus) 28°27’S 17°00’E
Nuisabies, Richtersveld not traced
Paradysberg 28°19°39°’S 17°02°10”’E
Paradyskloof 28°19°S 17°00’E

Pella 29°01°S 19°09°E

Port Nolloth 29°16°S 16°52’E
Sendelingsdrif 28°10°37°’S 16°52°54’E



March 2008 METAMORPHOSIS VOL. 19, No. 1 31

Fig. 1. Conchylia cymopolia sp. nov., adult male. Scale bar in mm.

e N Ol N G OR

Fig. 2. Conchylia cymopolia sp. nov., adult female. Scale bar in mm.
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Fig. 4. Conchylia cymopolia sp. nov., female genitalia. Scale bar = 0,3 mm.
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What happens when species of nocturnal Lepidoptera make
the transition to a diurnal lifestyle, and why do they do it?
Moths “n things #2

H. S. Staude

hermann@busmark.co.za

Abstract

Lepidoptera are of nocturnal origin but the transition to diurnalism seems to have
happened many times and is still happening today. A major reason for this transition
seems to be the pressure exerted on nocturnal Lepidoptera by bats. It seems that the
main catalyst for the start of this process is the development of aposematism. The
main stumbling block for the completion of this process seems to be an inability in
moths to adapt their classical nocturnal mate attraction systems using female
pheromones to a diurnal lifestyle. As a result a transitional nocturnal/diurnal stage is
observed in some species where mate attraction still takes place at night but other
functions are performed during the day. A new mate attraction mechanism using
male pheromones in conjunction with communal visual attraction systems has
evolved in species that have completed the transition to diurnalism.

The sexual divergence of flight-times for the species Acanthovalva focularia
(Hibner) (Geometridae, Ennominae) and Phiala flavipennis Wallengren
(Eupterotidae, Eupterotinae) is reported. Adult behaviour of Phiala flavipennis and
the ennomine species Coenina poecilaria (Herrich-Schiffer), Acanthovalva
focularia, Nassinia caffraria (Linnaeus), Nassinia pretoria Prout, Nassinia
aurantiaca Prout and Biclavigera uloprora Prout are reported and discussed.

Introduction

I think that few will argue against the notion that Lepidoptera are of nocturnal origin.
After all, with the exception of the Papilionoidea, Sesioidea and Hesperioidea, the
majority of members of all other superfamilies are nocturnal, including the primitive
ones (see Kristensen et al., 1999). There are, however, examples of Lepidoptera
species belonging to most of these predominantly nocturnal superfamilies, which
have taken the journey to diurnalism.

So what is this attraction to daylight? Why would any self respecting nocturnal moth,
beautifully camouflaged and safely hidden from the myriad of diurnal predators out
there, want to make the transition to become a ‘butterfly’?

Discussion

Perhaps it has something to do with their energy cycle, says Mark Williams. Life
revolves around an organism’s ability to capture and use the sun’s energy, directly or
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indirectly, in order to go about the business of living in the most economical way.
Mark has a point: diurnal Lepidoptera probably can use the sun’s heat directly to aid
in flight and do not have to get all their fuel for flight indirectly from plants, such as
nocturnal moths need to do. This means that they do not have to store as much body
fat during their larval stage or need to fuel up at nectar sources as often. That is
probably why brightly-coloured butterflies, such as pierids fly mostly only when the
sun shines and those that are dark such as the satyrines often will continue flying in
cloudy conditions (pers. observation). Bright colours reflect much of the sun’s
energy and dull dark colours absorb more of it.

Insectivorous bats have an immense impact on nocturnal flying insects (Fenton &
Fullard, 1981), and as a result complex tympanal organs developed independently in
many nocturnal Lepidoptera superfamilies (Cook & Scoble, 1992), probably as a
mechanism to locate bat echo navigation signals.

Arctiidae seem to be the only aposematic Lepidoptera that have not made the
transition to diurnalism probably because of their ability to produce bursts of
ultrasonic clicks in response to bats (Fenton & Roeder, 1974), which probably act as
acoustic aposematic signals (Dunning, 1968) or possibly jam bat sonar (Fullard et
al., 1979). So the arctiids, having found a way around the bat problem, remain
nocturnal and display aposematic signals on the wing-surfaces that are exposed while
the moths are at rest during the day. Other moths have not found this solution and
thus escaping from the bat problem is probably the most important reason for making
the transition to diurnalism.

Escaping from the bats is not of much help if you do not have a mechanism to avoid
being eaten by diurnal predators such as birds, during flight. Crypsis seems to work
well when the organism is at rest but is of little use during the day when flying.

If one examines diurnal Lepidoptera, it becomes clear that most have some sort of
aposematic protection through the visual patterns and colours they display on their
wings, warning predators of danger or un-palatability (Staude & Curle, 1997).
Hesperiidae seem to be the exception as most species are cryptic and avoid predators
while flying by having an extremely fast and erratic flight pattern. This may,
however, be an adaptation that arose after they made the transition to diurnalism as
the forest dwelling aposematic hesperiids seem to be ancestral (pers. comm. M. C.
Williams).

So it seems that the major reason for nocturnal moths to become diurnal is predation
pressure from bats and the major mechanism that allows this to happen is
aposematism. Some groups seem to have made the transition a long time ago and
today they are exclusively diurnal. In fact butterflies have been diurnal for such a
long time that some of them (such as Melanitis leda, Nymphalidae: Satyrinae) seem
to be reverting back to a cryptic nocturnal lifestyle. This is not as easy as it seems
because they may have lost certain tools essential to a nocturnal lifestyle. So, for the
moment, they are condemned to a crepuscular life in the twilight zone. But what did
they lose that prevents them from easily reverting back to a nocturnal lifestyle?
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Transitional stages of nocturnal moths in the process of becoming diurnal can be
observed in nature today. The transition, however, is not easy and Lepidoptera
experience difficulties in making it.

The first thing that happens in the process is the development of aposematic colours
on the wings, often in response to the organism becoming un-palatable through
sequestering toxins from its larval food-plant (Many diurnal moths have been found
to feed on toxic plants.) In areas of seasonal abundance aposematism may even
develop in moths that are un-palatable, simply because the abundance of food makes
predators avoid anything even vaguely resembling un-palatable insects (for more
details see Staude & Curle, 1997).

Often, in the case of un-palatable moths, they seem to develop aposematic colours on
the wing surfaces that are exposed while at rest, affording them some protection
during the day.

In other cases, in seemingly palatable moths, these patterns are only displayed when
the moth is in flight and cryptic colours are displayed when it is at rest. These latter
moths often make short dispersal flights during the day but are essentially still
nocturnal in habit. Many Noctuidae fall within this category. Aposematism develops
in many nocturnal moths but yet many of these moths do not make the transition to
full diurnalism, at least not very quickly. Something is holding them back, just as
satyrines are held back from making the reverse journey. Many become only
partially diurnal. Some examples are:

Coenina poecilaria (Geometridae: Ennominae)

This aposematic moth is common in grassland habitats throughout southern Africa.
Males and females can be found flying around slowly amongst the grass during the
day and are often collected by butterfly enthusiasts. Other species in the genus (C.
aurivena; C. dentataria) seem to be nocturnal and are cryptically coloured. The
larvae of C. poecilaria are also aposematic and have been found feeding on five
different genera of plants (Staude in prep.). Attempts at observing mating behaviour
during the day have so far proven to be fruitless in spite of the species being
common around my home. It seems that this moth does its business of ovipositing
and dispersal during the day because it is protected by its aposematism. C. poecilaria
is, however, easily attracted to light at night. But why would it still be active at night
when it is protected by day? Perhaps this is so because its mate location mechanism
does not work during the day. On one occasion a pair was found in copula inside a
moth trap early in the morning after the light had been left on all night.

Acanthovalva focularia (Geometridae: Ennominae)

This species is the only aposematic species in the genus. All other known species are
cryptic and seem to be nocturnal (see Kriiger, 2001). It is found in karroid semi-
desert and dry grassland habitats in South Africa and southern Namibia. The
foodplant/s of this species is unknown and so it is not clear if it is un-palatable. The
transition to diurnalism is again not complete. The female flies actively by day and is
as a result often collected by butterfly enthusiasts. I have, however, never been given
a male collected by day. I spent one whole September day on the farm Kareeboom,
near Williston, Northern Cape Province, South Africa, trying to find a male flying by
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day. Not a single male was seen, but females were common everywhere. That
evening three moth traps were erected on the farm and many males came to the light,
but not a single female. My locality dataset (HSS D000.DB in Lepidops) shows 22
light trap records for the species —all the specimens collected were males. The male
of this species is cryptic on the forewing upper side, which is visible when at rest.
The female is more orange and black on all wing surfaces. So here again we have a
situation where it would be to the advantage of the aposematic species to become
fully diurnal. But it only makes partial use of this advantage. The males remain
nocturnal and are easily attracted to light traps. Why should this be so? I think the
mate location mechanism of the species does not work during the day and so the
males need to stay nocturnal in order to find their mates.

Biclavigera uloprora (Geometridae: Ennominae)

This species is found in high altitude grasslands of the Drakensberg massif of South
Africa and Lesotho. Again this is the only aposematic species in an otherwise cryptic
nocturnal genus. The males fly actively during the day and are also easily attracted to
light traps at night. The female is unknown and is probably apterous as in the case of
Biclavigera deterior (specimens bred by Duke in the Transvaal Museum). Again the
males exploit their aposematic properties by flying by day but are also active at
night. Why should they risk flying at night when they are protected by day? As above
it can only be because the current mate attraction mechanism for this species does
not work during the daytime.

Nassinia caffraria, Nassinia pretoria, Nassinia aurantiaca. (Geometridae:
Ennominae)

All three of these species are aposematic. In all three species males are often seen to
be active by day. Both sexes are attracted to light traps at night. The foodplants for
these species seem unrecorded (Kroon, 1999). Again these species are only partially
diurnal and again, I think, mate location is probably the explanation for this strange
behaviour.

These examples are but a few of many of a partial move to diurnalism in order to
exploit aposematic characteristics. They all happen to be South African geometrid
moths but this is only because I happen to look at these more closely. Numerous
examples of other nocturnal/diurnal aposematic moths, especially in the Noctuoidea,
can be cited.

In all the above cases a partial move to diurnalism has been achieved and the males
remain with bipectinate antennae, as is the case with their strictly nocturnal relatives.
But what about those moths that have become fully diurnal? Here are some
examples:

Phiala flavipennis (Eupterotidae: Eupterotinae)

This monkey moth is common on my farm in Magaliesburg, Gauteng, South Africa.
It is single brooded and flies at the end of November and the beginning of
December. It has developed an orange and black aposematic colour pattern typical
for the southern African grassland biome. Probably as a result it has made a full
transition to a diurnal lifestyle. The species has never been found in light traps at
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night. The males fly very early in the morning in bright sunshine and stop being
active by about 09h00. The females are active late in the afternoon from about 17h00
till dusk. Not once in many years of observing this species has a member of the
‘wrong’ sex been observed to be active at the ‘wrong’ time. It is postulated that this
sexual divergence of flight-times aids in the female being able to go about its
ovipositing business undisturbed by aggressive males.

Females fly at random over the grassland. One female was observed to drop into a
tuft of grass where it laid more than 25 ova in a cluster around the grass blade. The
batch of eggs was donated to John Joannou who worked out the life history of the
species from these ova using different grass species as foodplant (J. G. Joannou,
pers. comm.).

Males slowly patrol the grassland, flying low over the grass in straight lines.
Sometimes they stop and hover around a particular clump of grass. This behaviour
quickly attracts other males and they would often fight in mid air in typical ‘male
butterfly fashion’. An inspection of the area of interest often produced nothing but on
one occasion revealed a female sitting on the ground with its abdomen raised. On
two occasions a male was seen dropping into the grass and on one occasion the pair
were already in copulation on the ground by the time they were detected, indicating
that copulation occurred rapidly. The behaviour of the males is rather strange in that
they seem to have difficulty in locating the females. It seems as if the female
pheromones have lost some potency and are not very powerful. Males are certainly
not following a tell-tale female pheromone trail, but rather seem to be finding the
females visually. This raises a question as to the efficiency of female pheromones
unless something is missing when they are used by day. It is certainly remarkable
that the use of female pheromones, apparently exclusively used by nocturnal
Lepidoptera is totally discarded when Lepidoptera become diurnal and are replaced
by more volatile close-range male pheromones used in conjunction with visual
attraction and mass congregation methods such as LEK behaviour (Staude, 1996)
and hilltopping.

Diptychine moths (Diptychinae, Geometridae)

These aposematic, fully diurnal moths feed on cycads in their larval stages (Staude,
1994). They sequester the toxin macrozamin from the leaves of their larval
foodplant, and in turn become toxic to their predators. (Donaldson & Bdsenberg,
1995). Males have filiform antennae and have developed elaborate species-specific
androconial organs. (Staude, 2001; Staude in prep.) . Each species seems to have
developed a unique mate attraction system comprising of a visual male LEK, females
roaming between LEKs and close-quarter male pheromone attraction (Staude, 1996;
Staude, 2001; Staude in prep.). The development of these elaborate mating
behaviours and diversity of male androconial organs suggest that this group of
geometrids made the transition to a diurnal life a long time ago. Males also have lost
the typical geometrid bipectinate antennae and females seem not to make use of
pheromones.

The situation above is not unique, all groups of Lepidoptera that have apparently
been diurnal for a long time seem to have adapted in a similar fashion. They have
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lost the ability to use female pheromones as a mate attraction system. Males have
lost their specialized antennae and have developed short range male pheromones.

Conclusion

So, to sum up, it seems that the driving force for nocturnal Lepidoptera to become
diurnal is predation pressure from bats. It seems that the safe route for nocturnal
Lepidoptera to make this transition successfully is through aposematism. The
transition is not easy and a transitional stage of partial diurnalism is necessary for the
species to have time to develop a new mate attraction system, which normally
involves the development of communal visual mate attraction mechanisms coupled
with short-range male pheromones. The classical mate attraction system for
nocturnal moths using female pheromones seems not to work well during daytime.

The question that needs to be asked is why female pheromones do not work during
the day. What is it that makes this method, which is so omnipotent by night, so
impotent by day that new mate attraction systems need to be developed before any
full transition to a diurnal lifestyle can be made? What is the difference between
night and day? ....... light of course.

In Moths “n things #1 (Staude, 2007) I asked the question why nocturnal moths are
attracted to light and ended by informing you that I can only tell you what I think the
reasons for this may be once I have told you what happens when moths make the
journey to a diurnal lifestyle. So now that this has been done the stage is set for
tackling the big questions, which I will do in Moths “n things #3.......hopefully in the
next issue.
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