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Abstract:

Society

of Africa

The final instar larvae of the Notodontidae speddEsurina marshalliHampson, 1910are described and illustrated

in detail, with notes on habitat, hgsants and distribution of the species. Photographs of the eggs, larvae and adults
are included wh observations on characteristic larval defensive behaBased on striking differences in the larvae

and adult genitaligCerurina marshalli argentatéGaede, 1934) isansferred from the gen@erurinato Afrocerura

and synonymised witAfroceruracameroona(BethuneBaker, 1927) (Afrocerura argentatacomb. nov, syn. nov.).
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INTRODUCTION

The notodontid specie€erurina marshalli(Hampson,
1910) is an attractive medium sized moth with bold black
markings on its silvery white wings. It has a particularly
striking final instar larva with black and red aposematic
colouration and yellow whifike flagellae that it exudes

in a defensivalisplay to deter predators.

The taxonomy ofC. marshallj despite the rather
conspicuous appearance of the moth, is poorly known and
there have been a number of alterations to its taxonomy
since the original descriptiotn 1916 a similar looking
species fromCameroonwas described by Schultze as
Cerura argentinabut due to the homonymy witBerura
argentinaDognin, 1910 an objective replacement name,
Cerura argentata Gaede, 1934, was introduced.
Subsequently, Kiriakoff (@63) described the genus
Cerurinaand designate@. marshallias the type species

of the genus. He synonymise€.argentata with

C. marshalli without providing any justification, only
stating that despite the very extensive distribution of the
speciesC. marshallidoes not appear to form geographic
races (Kiriakoff, 1963)

In the most recent taxonomic overview of the genus
provided by Schintimeister & Witt (2015)Cerura
argentataGaede, 1934 was raised from synonymy to a
subspecies ofmarshalli as it was recognised that there
were sufficient differences between the genitalia of
C. marshalli marshalliand C. marshalli argentatao do

so. This taxonomic change however, was based on a
misidentification of argentata with the authors
considering thaVest African specimens @. marshalli
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to be conspecific withargentata due to the slight
morphological differences between nominotypical and
West African populations of. marshalli

Notes on thebehaviour, habitat, host plants and life
history of C. marshalli are presented for the first time
herén, with a description of the final instar larva.

MATERIAL AND METHODS

Putative larvae o€. marshalliwere found in Mutinondo
Wilderness Area, northastern Zambia by the author on
15 February 2019 and subsequently reared to adults in
captivity. Notes on the life history, behaviour and habitat
were made in the field and the larvae were photographed
usingan iPhone?.

Adults were photographed using a Nikon D90 Digital
SLR camera equipped with a Nikon 1@#n f2.8G AFS
VR Micro-Nikkor lens.

Genitalia were dissected, macerated using potassium
hydroxide 10% (KOH), stained using Eosin Red dye and
mounted in Euparal on glass slides. The slides were
photographed using a Canon EOS 700D Digital SLR
camera mounted on a WILD M7A stereo microscope.
Phao stacking software, Combine ZP, was used to stack
habitus photographs and all images were processed using
Adobe Photoshop CS5 software.

Label data of type material examined was transcribed
verbatim using *“/7 to indice
indicake where one label ends and the next begins.
Additional label information was captured in square
brackets

Abbreviations

ANHRT: African Natural History Research Trust,
Leominster, United Kingdom.

NHMUK: Natural History Museum, LondonUnited
Kingdom.
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MRAC: Mus ée Royal de |’ Af r i q uBy theCfallowing dal/, the larvae had almost eaten every
Belgium. leaf on the tree and were also observed chewing the outer
TMSA: Ditsong National Museum of Natural History, layer of bark from the branches while carefully avoiding
Pretoria, Republic of South Africa. the sharp tips of the spines.

ZMHB: Museumfir Naturkunde, Berlin, Germany.

Other abbreviations: Description of the early stages o€erurina marshalli

LG: Genitalia slides prepared by Gyula M. Lisz Four final instar larvae were collected oniil8019 and

pupated within three to fiyv
RESULTS 20.ii.2019. The unhatched cocoon was later dissected to
Behaviour of larvae in the wild observe the pupa in situ but onlydasiccated larva was

found. On opening the cocoon, it was observed that the
The final instar larvae o€. marshallidescribed in this larva had continued to eat the outer layer of bark from the
paper were found on privately owned land on a plateau twig inside the cocoon providing it with more woody
about 3km west of theLuangwa Valley ina relatively material for cocoon building (see Discussion section

unspoiled Miombo woodland and riverine forest below).
(mushit) habitat with large granite inselbergs and

waterfalls supporting a rich diversity of flora and fauna ~ Ovum (Fig. 2). Approximate height Inm, diameter
(Fig. 1). 2.3mm. Colour: dark brown in centre with a translucent

ring around outer edge. Shape: hemispherical, mostly
smooth with a slightly dimpled surface texture.
Description based on dry unfertilised eggs laid inside
paper envelope, no information currently known about
eggs in nature.

Violette Dérozier
Figure 1 — Habitatat Mutinondo wilderness area Eambia =
showing vast Miombo woodlarehd granite inselberg habitats.

Larvae were found feeding during the day on a single low  Figure 2 —Cerurina marshalliovum:left —dorsal viewright —
lying tree about 1.5 high on the edge of Miombo lateral view. Scale bar = 1 mm.
woodland. The plant resembled:Iacou.rtiaindica Larva_final-instar (Figs 3 & 4) . Len g tmm: 40—
(Burm.f.) bMeLr.d(L. l\‘ler:_rert]t Iandls.Cf.(i]olllg_s, PErs. h Colour: head black, body red and black banded. Red
I(:eoarcg)t1hatu;[hisali de?lltji?icatilgn reerxgiisqcentzrti\;\éory to the colouration appearing brighter in lateral and ventral

' regions, more faded dorsally. Flagellae bright yellow
orange. Mouthparts: previous research on the mouth parts
of t hi s rva gescibedestpital Ibbas present and
with an acute tip, often curving dorsally in front of
mandibles, mandibular margin smooth (Godfetyal,
1989). Thorax: lateral ground colour faded red, three to
four globular black markings in upper portion obtax
laterally, more reduced globular markings in lower
portionx<cuAve'bebhaped dor sal
directly behind head, shidylack, smooth. Thoracic legs:
shiny black. Abdomen: black parallel sided bands running
around the entire circumferenoéthe larva, separated by
faded red intersegmental sections.-Rgs: four pairs of

There wereroughly ten larvae on the tree with some
individuals dropping to the ground when the tree was
approached (behaviour previously observed in
C.argentina Schultze, 1916). The remaining larvae
continued to eat, but aware of a potential threat, began to
exhibit characteristic defensive behaviour. &fih
threatened, the larvae raised their heads and hind quarters
into a poised defensive position whilstsextng their
yellow whip-like flagellae from their anal claspers,
flailing them backwards and forwards over their bodies
demonstrating the full exterdf their bright aposematic
colouration in an effort to deter the perceived predator.

(Video footage of this remarkable behaviour was captured ~norsclerotized prdegs present, black, apically rounded.
and is available via the following link: Spiracles black. Larvae bearing one pair of modified anal

https://youtubeom/watch?v=4VRGUUVISPA claspers, shiny black, curv_ed slightly towards body,
bearing numerous short thelike spines. Flagellae: one
When at rest, the larvae were seen extended out along a pair of bright yelloworange extendable flagellae, exuded
branch or in a more compact position, sometimes quite  during defensive display.

still. When eating, they grasped the hpktnt with their
thoracic legs and were observed moving quite quickly
aroundthe hosplant in the days leading up to pupation.

Pupae and cocoonig. 5). Pupation occurs inside
hardened cocoons. Information about colour and
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Adult moths

Two adultmoths emerged within a day of each other<{15
16.iii.2019), both femaldFigs 6 & 7). The third adult
failed to eclose andhe fourth larva escaped before
pupation.

Figures6 & 7—Dorsal and lateral views @. marshallimago.
DISCUSSION
Host plants

Many African notodontid species are known to feed on
plants in the Salicaceae family, including species in the
genera Scolopia  Trimeria and  Flacourtia

(A. Schintimeister, pers. comm.). European species also
feed on species in th&alicaceadamily, including Salix
and Populus Host plants recorded specifically for
C. marshalliincludeF. indica, (Salicaceag)Commiphora

sp. (BurseraceadKroon, 1999; 8hintimeister & Witt,
2015), andPopulus wislizenii(S. Wats.) (Salicaceae)
(Schabel, 2006). In the original description of
C.argentina this species was recorded feeding on
Doryalis (Flacourtiaceae), noWovyalis(Salicaceae).

The high level of herbivory observed here has been
recorded foiC. marshallibefore, where almost complete
defoliation of a stand d?. wislizeniioccurred at a forestry
nursery in Mbeya, Tanzania, while they avoided other

Figure 4 - Final instar larva ofc. marshalli with its flagellae species ofPopulus growing in the vicinity (Schabel,
exserted. 2006).

The use of masticated bark for cocoon spinning has been
seen in other Africamotodontids such aklampsonita
esmeralda(Hampson, 1910) andlotocerura spiritalis
(Distant, 1899) which have similar camouflaged cocoons
incorporathng woody particles (see Schintimeister & Witt,
2015: 22).

Comparing the larvae ofC. marshalliand C. argentata

The larvaeof C. marshallifound in Zambia (Fig3 & 4)
were compared with the larval image provided by
Schultz (1916) in the original description ofCerura
argentinain apainted plate showing the larva acmtoon

Figure 5— Cocoon ofCerurina marshalli- lateral view. (Fig. 8).

appearance of pupa not currently knowacoonoval, Hampson (1910) descrbed the C. marshalli larva as
height approximately 16hm, width 12mm, l engthf @g0Fows: “_dreavn vamded vdth widtd the
30mm. Formed on surface of branch using fragmentsof paired anal appendages |l ong

chewed bark spun into cocoon during construction,  here that Hampson desceiba dried specimen and that

resulting in cocoons being robust and camouflaged in  the redbands seen in live specimens fade to whiter
appearance, resembling the colour andutexof bark. time.



Mulvaney Metamorphosis& 1-12 4

Figure 8 — Paintedmages of the cocoon and final instar larva of
Cerura argentinaeproduced fronschultze (1916).

Even after considering thmossibility offaded red bands,
this is substantially different to the original description
and primarily the painting of the larva @f. argentina
where the habitus of the
whi t e’ or “brilliant
deep blak dots and lines. The similarities in their general
body plans is evident, however such marked differences
in their colouration and patterning raised the idea that
marshalli and argentata may differ more than at
subspecificlevel. It has previously beerh@wn in the
literature thahotodontid larvae, when available, are often
a useful tool in separating closelglated species. In one
example of a Europeamotodontid, Furcula loseri
Schintlmeister & Leipnitz, 2014, the male genitalia do not
provide usefulcharacters, but differences in the female
genitalia and caterpillgpattern revealed a cryptic species
(Schintlmeister & Leipnitz, 2014).

Further investigations were carried out and after
dissecting an adult male specimen housed in ANHRT,
identified at he time asC. marshalli argentatafrom
Ivindo National Park, Gabon, the same lowland rainforest
habitat as the type locality afgentatg there was further
support thamarshalliandargentatawere not conspecific

or even congeneric due to the marked differences in the
male genitalia. This led to the hypothesis that the species
occurring in the lowland rainforest in the noxtlestern
part of the Congo basin is the taxamentataand that it

is not related toC. marshalli, but rather belongs ta
different genusAfroceruraKiriakoff, 1963,rendeing the
genusCerurina monotypic. This hypothesis is supported
by differences observed in larval morphology. In addition

Anicye, UK00061237,
whi t eI ’ANWTP*?PO%Q%% @ngatlg(%@(alzﬁga Gep. éﬁ;’ ce '

Cerurina marshalli(Hampson, 1910)

( Fi ¢g7/s9- 1, gentalia Figs32— B, 43— 8)

Cerura marshalliHampson, 1910: 456.

Cerurina marshalli(Hampson, 1910): Kiriakoff1963:
208.

Cerurina  marshalli marshalli (Hampson, 1910):
Schintimeister & Witt 2015: 32.

Name bearing type:

Synt y(Ee9 ¢ “// Cerura / marsha

[handwritten] // Mashonaland / Salisbury / bred Feb. 1902.
[line handwritten] /G.A.K. Marshall // Type §ircular
label with red ring] // Photo by / A. SCHINTLMEISTER
/#9.651 [yellowmd abel ]/ /" ( NHMUK) .

Additional material examined: (all ANHRT):

ZAMBIA . 2 <1460 m, Mutinondo Wilderness Area,

Mpi k a, Northern Brldwvi7d Sé,” E1 2
17.ii.2019, General Coll., leg. Dérozier, V., Mulvaney, L

& Takano H., ANHRT:2019.4, unique numbers
ANHRTUKO0O0152996, Gen. slide
ANHRTUKO0O0152995, Gen. slide
2 ¢ %1147 m, Lukwakwa, West Lunga National Park,
(Cryptocepalum forest/ Dambo)
9-15. xi.2018, MV Light Trap,
Dérozier, V., Laszl6, G. & Oram, D., ANHRT:2018.40,

nuawlgegs
NHRTUK
ANHRTUK00061207, ANHRT GEN. SLIDE NO.

00519 ¢; 29 same cbllecting locality and
collectors but collected using LepiLED Light Trap,

unique numbers ANHRTUKO00063807,
ANHRTUKO00063860 and ANHRTUKOO@bG3 8 6 ;— 1 ¢
1316 m, Nkwaji, Mwi ni |l unga,
29. x-3.x1i.2013, MV Light Tra

H., Chmurova, L. & Smith, L., ANHRT:2017.10,
ANHRTUKO 0 05 6 318%m, Gréystone, Kitwe,
Copperbelt Province, 1I72°55"'
18.xi.2014, MV Light Trap, leg. Smith, R. & Takano, H.,
ANHRT: 2017. 12, ANHRIIB4 0D 0503
Jiwundu Swamp, 11°51'"54"§S, 2
MV Light Trap, leg. Smith, R., Takano, H. & Oram, D.,
ANHRT: 2017.12, ANHRTUdHeD 050 3
local i ty, but collected on
Aristophanous, M., Dérozier, V., Laszlo, G. & Oram, D.,

using a MV Light Trap, ANHRT:2018.40, unique
numbers ANHRTUKO00052879, ANHRTUKO00074702

and ANHRTUKOO 06 28m& Bcality,2 buts
collected by leg. @rter, M., Lloyd, A., Miles, W., Oram,

D., & Smith, R. using a MV Light Trap, ANHRT:2017.32,

unique numbers ANHRTUKO00133729 and
ANHRTUKOO0 13 37202 m, Zdmbezi Rapids,
(Mi ombo/ Ri verine forest
leg, Aristophanous, M., Dérter, V., Laszl6, G. & Oram,

mo s a

it was revealed thaargentatais sympatric with other, D., ANHRT:2018.40, ANHRBTUKOO
confusingly similar Afrocerura species. Following m, Kasanka National Par k,
morphological studies of the habitus and genitalia of 30°12" 42" E, 30.xi-1.xi1i.12,
species currently inAfrocerura and Cerurina the R., & Takano, H., ANHRT:2017.7,
following taxonomic changes are proposed: ANHRTUKO00073574, Gen. slide |
COAST. 2Adde71 m, Mt. Tonkoui P e
TAXONOMIC REVIEW 07°38'"13"W 1-8. xi.2015, M\
Aristophanous, M., Moretto, P. & Ruzzier, E.,
GenusCerurina Kiriakoff, 1963 ANHRT:2017.16, unique numbers

Type species:Cerura marshalli Hampson, 1910 by
original designation.

ANHRTUKO0043082, ANHRT GEN. SLIDE NO.

00315+«

and

ANHRTUKO0OO0042916,
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SLIDE NO.0 0314 <. S| ERRA 420BMONE
Mansonia village at the foothills of Loma Mts.,
09°07"47"N, 11°05"06"W, 6.
Takano, H., Miles, W. & Goff, R., ANHRT:2017.18,
ANHRTUKO0OO0014085. TANBA M| A.
Mlangali, Livingstone Mts.,09° 46"' 52" S,
Xii.2012, MV Light Trap, leg. Smith, R. & Takano, H.,
ANHRT:2018.7, unique numbers ANHRTUKO00050390,

Vi

. southof Tanzania (where the specimens are from) it is the

rainy season.

.2016, MV Li ht Trap, | e
It is worth noting thaBchintimeister & Witt (2015) refer

to A holotype female despite Hampson clearly stating in

3 4theprigingl descgiption that the type series consisted of

three males and six females.

ANHRTUK00050391, ANHRTUK00050392, Distribution

ANHRTUKO00050393, ANHRTUK00050394, C. marshalliis known to occur in the Central African
ANHRTUK00050389  and ~ ANHRTUKO00081591, Republic, Ivory Coast, Democratic Republic of Congo,
ANHRT GEN. SLI DEDENMOCRATIO 5 2 Opfawi Mozambique, Namibia, Tanzania, Zambia,
REPUBLI C OF €OMANOKanyatsi, Nord _Zimgagwe and South Africa (Schitimeister & Wit,
Kivu, 1°22"5S, 28°59" E, V 15018, B Plins & DE Brins, %OlQ).TIEe‘?eﬁordg fbr'Gabon

ANHRT:2018.22, ANHRTUKO00158203, Gen. slide No.
LG5367 <.

Remarks

Cerurina marshalli is a widely distributed species
throughout SuiBaharan Africa. Tére are some
differences in the external morphology of specimens
collected in different regions, for example, specimens
from western and eastern Africa having a somewhat
narrower antemedial fascia with more undulated margins
than topotypical specimens.

Kiriakoff (1963) reported that despite the very wide
distribution of this species it does not appear to form
geographic races. Despite some minor differences in the
habitus of examined specimens collected in different
regions of
stand true, with there being one continuous population
throughout. The male genitalia can be variable, especially
the position and size of the terminal spines of the socii and
the shape of the uncus tip making it difficult to split the
different geographic populations, which is in agreement
with Kiriakoff’'s concept.
that genetic analyses could reveal that there are distinct
populations, but such analyses were unfortunately beyond
the scope of the current paper

It should be emphasised th&. marshalli can be
externally very similar to species in the geAdisocerura

and that in some regions they are known to be sympatric
(see map, Fig.47). Three species,C. marshallj
A.bifasciata bifasciata and A. camerooa were all
recorded from the same light trap over a two day period in
Kitwe, Zambia and are likely to be sympatric throughout
the northern and eastern parts of the country as well.
C. marshalli and A. leonensisare both known from a
similar arean West Afica (see examined material below)
and it is hypothesised that they too are sympatric and that
further sampling in this region will reveal this. In such
instances, dissections may be necessary to confirm
identifications.

According to the collecting dat&;. marshalliis on the
wing in the wet season. The syntype from Zimbabwe was
collected in February and other material examined from
Zambia was collected in February, October, November
and December. In Ivory Coast specimens were collected
in November (end forains) and in Sierra Leone in June.
Specimens from Tanzania were collected in December
which for much of the country is the dry season but in the

and Cammon in Schintimeister & Witt (2015) likely
refer to Afrocerura cameroongsee below).Cerurina
marshalli mainly inhabits dry savannah habitats but also
occurs in moist forests of high elevation for example in
Tanzania and D.R. Congo (Kivu). Specimens exitd
recently on ANHRT expeditions from Sierra Leone,
represent a newocintry record for this species.

GenusAfrocerura Kiriakoff, 1963

(Figs18- 3, genitalia Figs36- 2, 46)

Type species:Cerura leonensisHampson, 1910 by
original designation.

Species:
Afrocerura leonensifHampson, 1910)
Afrocerura bifasciata bifasciat@Janse, 1920)

Af r i csis probilyrdoea k o fAocesura Rifasgiala tanganyikagiriakoff, 1963

Afrocerura cameroonéBethuneBaker, 1927)
= Cerura argentatadGaede, 1934yn. nov.
Afrocerura thomensiéTalbot, 1929)

Diagnodic characters ofAfrocerura

I Sheci€s@ift e gendtderufnd Gnld Ab&eflira Br@ We v er

externally very similar but differences in both external and
genital morphology can be used to separate them. In
general, species in the ger@srurinahave a more silvery
whitish forewing ground colour, while species in
Afrocerura have a more offvhite or creamy ground
colour. In addition to this, species in the ge@&suring
have a wider, continuous, more sharply defined blackish
oblique antemedialacia and almost completely absent
subterminal fascia on the upper side of their forewings
(arrows indicate these charactams Fig 9 [a & b)),
compared to species difrocerura where the former
character is oftemterrupted or even absent and the latter
almost always present (arrows on Fi§ [a & H). These
differential characters based on observations in the current
paper are added to characters provided by Kiriakoff
(1963) such as wing venation and have pdoteebe more
relevant for distinguishing the two genera.

The two genera can clearly be distinguished by the notable
differences in the male genitalia described by Kiriakoff
(1963). He referred t€erurinahaving a narroly based
uncus, widening distally ith a more or less triangular
end. Based on examinations in the current paper and
observed variation in uncus shape it can be described more
accurately as the apex of the uncus having a rounded
terminal margin with a depression in the middle (referred
to & notched by Kiriakoff), resulting in a slight bifid
protuberance in some specimens, but this is quite variable
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(as seen in Fig8 2 — [318). The lateral margins of the
uncus tip bear a few small denticulations (F3g. a).
Conversely, species in the gemfsocerura(Figs 3642

p. 10)have a broad and rounded uncus base with a narrow
tip without denticulate margins like i@erurina species
(Fig. 36 3. A particularly useful character is the presence
of the dorsal ridge on the uncusAfrocerurawhich can

only be seen in certain orientations (Mg. g and which

is absent irCerurina In Cerurinathe socii (erroneously
referred to as the gnathos byirigkoff) are well
developed, about as long as the uncus, wide, with parallel
margins and are somewhat arched, bearing 2 or 3 terminal
denticulations (Fig32 b In contrast,Afrocerura have
relatively short, slender, slightly arched socii without
denticubtions (Fig.36 b). There are differences in their
valvae also, with those &erurina being clublike and
apically rounded (Fig.32c) whereas the valvae of
Afroceruraare narrower in general (Fi§7 ¢, ranging
from long and thin thomensis cameroona)to shorter,
stouter and wider at the basednensisbifasciatg.

Although Afrocerura does not occur in South Africa,
Schintimeister & Witt (2015: 31) discusd the genus
briefly in context with Notocerura and execui@ two

Kiriakoff however failed to provide the provenance of the
specimen he dissected and as he states that he has

e X amileoeedsis* speci mens freram Toc¢
D.R. Congo, the true identity ¢donensignales remains
problematic. There is a male specimen from
Nyamunyunye, D.R. Congo in MRAC which was
identified asA. leonensis leonensiBy Kiriakoff and
dissected for his 1963 publication and it is possibét th

this is the genitalia figured in the publication (although

this has not been corroborated).

Nevertheless, on the basis of West African material in the
ANHRT, the Nyamunyunye specimen is almost certainly

not conspecific with trudeonensis On comparig the

geni tal i a oldonewsiss ta nAlf rsioad rh e‘r n
bifasciatas peci mens wi t h I€dnensisa k of f
it appears Kiriakoff did not figure the genitalia of true
leonensis,but a taxon neabifasciata (then a ssp. of
leonensiy To addto this conundrum, there are at least

two Afrocerurataxa in West Africa of which one almost
certainly remains undescribed. A male specimen from
Guinea that is phenotypically similar to the holotype
female ofleonensiexhibited markedly different genital

(bearing no terminal or subterminal spike or tooth) to

taxonomic changes, treatingnganyikaeas a subspecies Kiriakoff’'s figure whilst a
of bifasciataand raisinghomensigo species rank. ( ANHRTUKO0OO0101699, LG5361¢)
subterminal spikes on its valvae and a similarly broad

Afrocerura leonensigHampson, 1910) uncus base but the spike was positioned in a cosiplet
(Figs18-19, genitalia Fig.36) different orientation to the figure.
Cerura leonensislampson, 1910: 457.
Afrocerura leonensis leonensis (Hampson, 1910): With the ambiguity in the literature and without longer
Kiriakoff, 1963: 213. series of both sexes from West Africa, it is impossible to

. identify which of the two West African taxa is true
Name bearing type: leonensisand therefore, which one requires description.
Hol ot yfgeld:2 “// Cerura [ | epysdena sinilariteywitethe Rolotypelednensis
Hmpsn. [handwritten] / Typeeircular label with red ring] the Guinean specimens are tentatively considered here as
/I'S. Leone [handwritten] / Crowley / Bequest. / 19T8L males of trudeonensisand its genitalia illustrated for the
/I Photo done by / A. SCHINTLMEISTER / #9.668 first time (Fig.36). The obsrved differences in the male
[yellow label ]/ /" (NHMUK) . genitalia ofbifasciataand leonensissupport the species

- . . rank distinction between the two taxa whérenensids
Additional material examined: (all ANHRT) likely to be a West African vicariant of the southern
GUINEA. 3 ¢ o 1413 m, Dalaba, Foret de Goubel, Afri bifasciat
10°39' 27" N, 12°15'44"w, 10 180519, MV Light
Trap, leg. Geiser, M., Leno, M., Koivagui, S., Miles, W.,  afrocerura bifasciatabifasciata(Janse, 1920)
Mulvaney, L., & Safian, Sz.ANHRT:2019.19, Unique (F|g520_ 2, genita“a F|g§7_38’ 46)
numbers ANHRTUKO00103027, ANHRTUK00103028 Cerura bifasciata]anse, 1920: 171.
and ANHRTUKO00103029, Gen. sAfbcHréra IdbRensislbifascid@ahse, 1920): Kiriakoff
1963: 213.

Remarks Afrocerura bifasciata bifasciata (Janse, 1920):
This species was described by Hampson (1,934%ed on Schintimeister & Witt2015: 31.
a single female holotype fr j .a Leone. Kiriakoff’
(1963) decision to designate a species described from a Hgon’i:é 26?']?(%?;;&20} “ /o Cerura |/ bi -
_single fernale speci_men as the type species Of_ anewgenus [handwritten] / Type No. 1655 [number handwritten] // S.
IS rather perplexmg. The ~generic descr|pt|0_n and Rhodesia / ex. Bulaw. Mus. [handwritten] // Photo done
diagnoses he provides afmsed on male specimens by [/ A, SCHI NTLMEI STER /| #25
tentatively identified as c(q.MSSA)(.)eC| fic wi th I-E[ampson’ s ty

Kiriakoff did not consider the differences he observed in
the genitalia of specimens from different geographical
regions of Africa to be substantial enough for specied leve
separation and therefore propos&filocerura leonensis
leonensis (Hampson, 1910) to be the northern race,
A.leonensis bifasciatdJanse, 1920) to be the southern
race andA. leonensis tanganyikagiriakoff, 1963 to be
the eastern race of the species. &t&o referred to the
genitalia ofleonensisas having a subternah tooth or
hook on the valvae.

Additional material examined: (all ANHRT)

ZAMBI A .—14D0sm, Kankonde Camp, Mutinondo
Stream, 12°23"'"29"S, 31°19" 2«
Light Trap, leg. Smith, R. & Takano, H.,
ANHRT:2017.12, ANHRTUKO00073573, Gen. slide No.

L G536 4 ¢+ 1197 sm, Bufumu Forest, Kasanka
Nati onal Par k, 12°29"'"50"S,

Actinic Light, leg. Smith, R. & Takano, H.,
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ANHRT:2017.7, ANHRTUKO00073572, Gen. slide No.

LG5363%F+1380 m, Ji wundu
25°33"'" 20" E, 21-24. Xxi . 2014
R. & Takano, H., ANHRT:2017.12,

ANHRTUKO00010143, ANHRT GEN. SLIDE NO.
0 0 313 ¢;—1179%n?, Greystone, Kitwe, Copperbelt

Province, 12°55" 5012814, M¥8°14"' 29" E,
Light Trap, leg. Smith, R. & Takano, H.,,
ANHRT:2017.12, ANHRTUKO00043083 and

ANHRTUKO00042917, ANHRT GEN. SLIDE NO.
00316 ¢.

Remarks

This species was originally described from a single female
specimen from Zimbabwe. Kiriakoff (1963: 214)
designatd a (redundant) neallotype (NHMUK) and
transferred bifasciata to the genusAfrocerura as a
subspecies oA. leonensisSchintimeister & Witt (2015)
consideredifasciatato be a good species, a view which
is upheld here. As previously stated untEmensisthe
morphological differences between the genitalia of
leonensisindbifasciataare found to be distinctive enough
to consider them as being separate species. The male
genitalia and habitus of truefasciataare illustrated here
for the first tme (Figs37-38, 21).

Distribution

The specimens collected in Zambia represent a new
country record. The species is now known from

Zimbabwe, Tanzania (De Prins & De Prins, 2019) and
Zambia.

Afrocerura bifasciata tanganyikaéKiriakoff, 1963)
(Fig. 22)
Afrocerura leonensis tanganyik#ériakoff, 1963: 215.

Afrocerura cameroongTalbot [sic], 1927): Kiriakoff

swaiff63:2181°51"' 54" S,
, CeMrivia L magshalli

Tamentfata (Gaedg,.
Schintimeister &Witt 2015: 32.

Afrocerura argentata (Gaede, 1934)comb. nov, syn.
nov.

184)i t h,

17-18. X
Name bearing types:

Hol ot F@.27): ¢ “/ /| Ca+Bé&Biyep200 / B
ft. / Ja River / Cameroons / G.L. Bates // Type. [circular
label with turquoise above and below and text and a
horizontal white band] // Photo done by A.
SCHI NTLMEI STER / #9.672
(NHMUK).

Cerura argentinaSchultze, 1916

Syntype30p; (-Kdmgreni/dMolundu./Dr.
Arnold Schultze / e. |. leg. 26.X1.1910 // Cerura argentina
/ Schultze [handwritten] / DiA r n . Schultze ¢
1916 [rectangular red bordered label] // Photo done by /

A. SCHI NTLMEI STER / #25.097
Syntype3lp;, {(FigTypus [rectanc
thin black border] // Cerura / argentina Arn. / Schultze
[handwritten] //StidKamerun, / Molundu. / Dr. Arnold
Schultze / l eqg. 17-22. X1 1. 1¢
SCHI NTLMEI STER / #19.981 [ ]

[y

Additional material examined: (all ANHRT)

GAB ON. —Qgoeoué lvindo, National Park, lvinde

Station de Rechemchd&°30'l $2'

12°48"12"E, 14-26.vi.2016, M
& Tasane T., ANHRT:2017.19,

ANHRTUKOOO44930 ANHRT GEN. SLIDE NO.
00521 7. Z AMB 91 nml Kasankh River
pont oon, Kasanka Nati onal
30°14'" 05" E,, M\2Light Trap, leg. Snithl R.

& Takano, H., ANHRT:2017.7, unique numbers

Afrocerura bifasciata tanganyikadKiriakoff, 1963): ’;‘T g' 5 TUKQO OHO. 5| OI 395 da n dl kA l\ll HRTUKO

Schintimeister & Witt2015: 31. m, ! wood., etenge,
21-28.x.2013, MV Light Trap,

Name bearing type:(Fig.22) Hol ot ype «o: [ @mergvad yk &y pmith, L., ANHR:2017.10,

l abel ] w o[y [ K@ctolyerDb. / Weaksdn)a s a ANHRTUKOO0O073571, Gen. s-| i de

[black bordered label] // bifasciata Janse [handwritten] # 1080 m, Mayukuyuku, Kafue Na
26°03" 47" E, 9-11.iv. 2014, MV

Photo done by / A. SCHINTLMEISTER / #9.669 [yellow

label ] //” (NHMUK) .

Remarks

The holotype of this taxon was dissected and figured by
Kiriakoff (1963) but the corresponding genitalia slide
could not be located in NHMUK. Any future assessment
of the holotype and conclusions drawn about its ranking
at species or subspecies level tf@re remains
ambiguous. Schintimeister & Witt (2015) considered
tanganyikaeto be a subspecies bffasciatarather than
leonensisand figured the male genitalia of a specimen
from southern Tanzania (labelled incorrectly as
Afrocerura tanganyikae Without access to any further
material, their subspecific concept is here maintained.

Afrocerura cameroongBethune-Baker, 1927)

(Figs8, 26— 3, genitalia Figs39- 4)

Cerura argentinaSchultze, 1916: 70 (preocc.).

Cerura cameroon®ethuneBaker, 1927: 328.

Cerura argentataGaede 1934: 46 (nom. nov.).
Cerurina argentatgdGaede, 1934): Kiriakoff, 1963: 208.

Takano, H., Chmurova, L. & Smith, L., ANHRT:2017.11,
ANHRTUKO00081592, ANHRT GEN. SLIDE NO
00522 s= 117D m, Greystone, Kitwe, Copperbelt
Province, 12°55"50" S, 28°14'
Light Trap, leg. Smith, R. & Takano, H.,
ANHRT:2017.12, ANHRTUKO00081593, ANHRT GEN.

SLI DE NO. 00523 ¢.

Remarks

Schintimeister & Witt (2015) reinstated the taxon
argentataas the West African subspecies®bimarshalli.
Upon examination of specimens in ANHRT collected near
the type locality ofargentata the taxon was found not to
be conspecific witlC. marshalli,but belonging intead to
the genugé\frocerura The ANHRT specimen from Gabon
was compared to the syntypes afjentataand to the
holotype ofA. cameroonaand the following conclusions
were drawn: all specimens were collected in similar
lowland forest environments in clegroximity to one
another (see map in Figl8) and all specimens are
phenotypically identical. Therefore all of these specimens
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are considered to be conspecific and consequently,
argentatais synonymised witltameroona.

Kiriakoff (1963) erroneously refsrto Talbot as the author
of cameroonathe correct author being BethuBaker.

Afrocerura thomensigTalbot, 1929)

(Figs 23— 3, genitalia Fig42)

Cerura thomensiFalbot, 1929: 63.
Afrocerura cameroona thomensigTalbot,
Kiriakoff, 1963: 215.

Afrocerura thomensigTalbot, 1929): Schintimeister &
Wwitt, 2015: 31.

1929):

Name bearing type:

To conclide, the present paper has taken a step forward in
elucidating the rather complicated taxonomy of the
Cerurina Afrocerura genera through morphological
studies although there still remains some ambiguity
around the pairing of males with females in the genus
Afrocerura Despite external morphology being a useful
indicator, confirmation of these pairings will only be
strictly possible either by genetic analysis of the female
holotypes and suspected conspecific males or through
rearing experiments.
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Remarks

The extent of the differences between the male genitalia
of A.thomensigindA. cameroongustify the species level
distinction between the two taxa (Fi§3-42) which was
recognised by Schintimeister & Witt (2015) who raised it
to species rank.

CONCLUSIONS

The main results of the present study can be summarised
as follows: the final instar larva o€.marshalli is
described and illustrated in full with new information on
the bionomics and behaviour of the larva. Taxonomic
investigations initiated by the dtingly different habitus

of the caterpillars ofmarshalli and argentata have
resulted in the following nomenclatural changes:
Ceruraargentatais moved from the genuSerurinato
Afrocerura (Afrocerura argentatacomb. nov) based on
the examination of type material and recently collected
specimensA. argentatais found to be conspecific with
A.cameroona (BethuneBaker, 1927), Afrocerura
argentata syn. nov). Three of the five species of
Afrocerura currently known to scigce were originally
described from a single female holotype (in the case of
A.bifasciata, Aleonensiy and a female holotype and a
female paratype (in the caseAfcameroonawhich has

led to certain ambiguities in the literature arising from
tentative association of male specimens as seen in
Kiriakoff (1963). An attempthas been made in this
present paper to clarify the morphological characters of
these threéAfrocerura species and illustrate the habitus
and genitalia, some for the first time.
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FIGURES i EXTERNAL MORPHOLOGY
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Figures 917. Comparative adult specimens d&ferurina
marshalli (all ANHRT, unless otherwise indicated), arrows

indicate diagnostic generic characters. 9. Syntype ¥, Z1l mbabw
Mashonaland (NHMUK), a. defined antemedial fascia, b. almost Figures 1831 Adults of examinedAfrocerura spp. (all

completely deleted subterminfaiscia; 10. Zambia, Mutinondo ANHRT _unless otherwise indicated), arrow indicate diagnostic
(ANHRTUKOO0152995, LG5366 ¢) ; 1 Jeneric kf’ar%@?e}salale éJnIslhrb Ype 2, Sier
(ANHRTUKOO0152996, LG5357 ¢) ; 1 HMU nl[eﬁ)]ed egordeleted
(ANHRTUK00061207' ANHRT Gen. min baf3| m%’alwa%spresentAlQ
Zambia, Lukwakwa (ANHRTUKOOOG6L &éseuurﬁg § i abld ( ANHRTUKOO 10
Zamkblaz Kitwe (ANHRTUKOOO? 387, 9); I%i 5. 1 VoA pifaRids btlfasuaM h ol otype ¢, Zimbab
Tonkoui (ANHRTUK00043082, ANHRT Gen. slide no. 655 TMSA) 21A blfaSC|ata fasuat,aZambla Kasanka
00315 ¢49) ; 16. Tanzani a, 357A2b|fastjeﬁh5363o"

(ANHRTUK00081591_, ANHRT Gen. Stn% (;%gé;% WI Phout hol
R. Congo, Nord Kivu (ANHRTUKOO @agsz)(?(IHMU?() o |sholotype o Sio
(NHMUK); 24. A. thomensisparatype (allotype} , Sdo Tomé
(NHMUK); 25. A. thomensis,Sdo Tomé, Bom Successo
(ANHRTUKOOO041722, LG5362¢7) ; Com
A. cameroona 26. A. cameroona Gabon, Ivindo N.P.
(ANHRTUKOO0044930, ANHRT al i de
cameroona hol otype ¢, Camer oAn, Bi
cameroona Zambia, Kitwe (ANHRTUKO00081593, ANHRT
slide no. A. Carerdong Zambid, Kafue N.P.
(ANHRTUKOO0O081592, ANHRT slide
e ( ZMHB3)1 .& ¢ (AZdteB®ona(=Cerura argentina

Schultze, 1916 syntypes), S#émerun, Molundu.
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FIGURES i MALE GENITALIA

_d

»

35.

Fi g ur e sMaf genitala ofCerurina marshalliiHampson, 1910) (all ANHRT), arrows indicate diagnostic generic characters. 32.
Zambi a, Lukwakwa (ANHRTUKOOO0O61232, LG5358¢) , a. bifid2uBcus
denticulations, c. valvae cldike and apically rounded; 33. Ivory Coast, Mt. Tonkoui, (ANHRTUK00043082, ANHRT Gen. slide no.
00315 9) ; 34. Tanzani a, Livingstone Mt s . (ANHRTUKOOO0O81591, Al
(ANHRTUKO0015 8 2 0 3, LG5367¢¢) .

Fi g ur e sMdegenidaBa oAfroceruraspp. (all ANHRT), arrows indicate diagnostic generic character#.3€onensigHampson,
1910), Guinea, Dal aba (ANHRTUKDO 0 Wwithdud desticulate i@agih$,. 8elatjvely short, slender, r o w |
slightly arched socii without denticulatian37. A. bifasciata bifasciatdJanse, 1920), Zambia, Kasanka N.P. (ANHRTUKO00073572,
LG5363 ), c. n aA. hifasclata bitadciata Zambia, 3k&inkonde Camp, Mutinondo Stred ANHRTUKO00073573,
LG5364 ) .

Fi gur es— 3Mal4e2 g @frocetum bpp.dall ANHRT), arrow indicates a diagnostic generic characterA38ameroona

(BethuneBa k e r 1927), Gabon, lvindo N. P. ( A N HR datdéfddria Dadnlicd Baue NAANHR T
(ANHRTUKO0O081592, ANHRTA.samérabma nZoa.mb0O 0a5 2 2Hd¢ )l ;1 wdolo.d , Il kel enge (AN
42.A.thomensi§ Tal bot, 1929), Sao Tomé, Bom Successo (ANWRTUKOO0O04172



Mulvaney Metamorphosis 3 1-12 11

FIGURES i FEMALE GENITALIA

45. 46.

Figures &£2mab e GCermmnaandAfraceauraspp. (all ANHRT). 43C. marshalliiHampson, 1910), Zambia, Mutinondo
(ANHRTUKO00152996 C.nactei85a&mbi;a,44Muti nondo ( ANHRT UXMashali,Zeénbid , L G5
Lukwakwa (ANHRTUKOOO061207, ANHRTA. b@asaiata bifadciatajdansen 1920), Dafisial Kitwe ; 4 6
(ANHRTUKOO0O042917, ANHRT Gen. slide no. 00316 ¢).
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FIGURES i BIOGEOGRAPHICAL

Figure 47: Locality map for material examined @ferurina and Afroceruraspp., showing areas where specieska@vn to occur
sympatrically® C. marshalli(* @ B.Teenensigyt @M Tbifasciata bifasciatd# H T ¢ A. bifasciata tanganyikae
(% @-AT cameroondk CetlraeargentingSc hul t za, JA%blengigk HT ¢33 T ¢) ;

280 420 km

Figure 48 Geographical proximity of the type locality 8frocerura cameroongd xHT 2) , t he t Cgueaalgentnal i ty o
Schultze, 1916 AST ¢ ) and the coll ecting | oc@ANHIRYT UKfO 0tOhet 98BNHR Ts ) Ga bad A
to be conspecific witth. cameroona




