Nota lepid. 34 (2): 115-130 115

On the taxonomic status of Cephimallota angusticostella (Zeller)
and C. crassiflavella Bruand (Tineidae)

REINHARD GAEDIKE! & RICHARD MALLY 2

! Florusstrale 5, 53225 Bonn, Germany; tinagma@msn.com

2 Senckenberg Naturhistorische Sammlungen Dresden, Museum fiir Tierkunde,
Konigsbriicker Landstrae 159, 01109 Dresden, Germany; richard. mally@senckenberg.de

Abstract. Cephimallota angusticostella (Zeller, 1839) and C. crassiflavella Bruand, 1851 are two Pa-
laearctic Tineidae species which have been recognised as well differentiated taxa. The observation of
variability in the male saccus caused doubt about the status of the two taxa and prompted us to initiate a
detailed study of the male genital morphology. In this study we found a distinct variability in the shape of
the saccus only in C. crassiflavella, and not in C. angusticostella. The differences in external and genital
morphology are corroborated by molecular analyses (DNA barcoding). The morphological and molecular
data are discussed in the context of the determined distribution of the two taxa.

Zusammenfassung. Cephimallota angusticostella (Zeller, 1839) und C. crassiflavella Bruand, 1851 stellen
zwei palaearktische, als gut unterscheidbar angesehene Tineidae-Arten dar. Die Beobachtung von Varia-
bilitdt im ménnlichen Saccus liel Zweifel zum Status der beiden Taxa aufkommen und war Anlass einer de-
taillierten Untersuchung der morphologischen Strukturen der méannlichen Genitalien. Es konnte eine klare
Variabilitat in der Form des Saccus nur bei C. crassiflavella gefunden werden, wiahrend C. angusticostella
in dieser Hinsicht keine Variabilitat zeigt. Die duBerlichen und genitalmorphologischen Unterschiede besta-
tigten sich in molekularen Analysen (DNA-Barcoding). Die morphologischen und molekularen Ergebnisse
werden im Kontext der hier ermittelten Verbreitung der zwei Taxa diskutiert.

Introduction

The tineid genus Cephimallota Bruand, 1851 comprises 11 described species with a
Palaearctic distribution. The genus belongs to the subfamily Myrmecozelinae (Robinson
2009). The wingspan of the specimens varies from 10 mm in C. tunesiella (Zagulajev,
1966) to 30 mm in C. colonella (Erschoff, 1874). The genus is characterised by hav-
ing specialised male genitalia with the valvae fused, tegumen and vinculum connected
to a ring-shaped sclerotisation, and the uncus reduced or characteristically modified.
Supertficially, Cephimallota moths are more or less unicolourous brown, with some spe-
cies having yellow dots or short stripes. Their biology is still unknown (Robinson 2009),
but there are some indications that the larvae may live in nests of aculeate Hymenoptera
or in decomposing grass litter (Petersen 1969, Zagulajev 1975).

Cephimallota angusticostella (Zeller, 1839) and C. crassiflavella Bruand, 1851
have been treated as vicariant species in the past, whose distributional areas overlap
in the region of the Balkan Peninsula and Italy. They can be easily discriminated from
each other in both external characters and in the constitution of the male genitalia.
However, routine investigations of male genitalia revealed a particular variability of
the saccus in specimens from various locations from within the range of both taxa. This
finding stimulated a more comprehensive examination of as many specimens as pos-
sible from the entire range of the two taxa. This was done in order to clarify the amount
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of variability and the so far reliable discrimination of the two taxa based on external
and genital characters. It was a possibility that the variability was restricted only to the
overlapping distributional area or that the variability hides the differences between the
two taxa. In addition to the investigation of the morphological structures, partial DNA
sequences of the cytochrome ¢ oxidase subunit 1 (coxl) gene were obtained from a few
specimens of each species and analysed in order to compare these results with the mor-
phological data. Mapping of collected material and literature records of C. angusticos-
tella and C. crassiflavella resulted in a distribution map, which provides a visualisation
of the distribution of the two taxa and the area of their distributional overlap.

Material and Methods

The examined material originates from numerous collections and was provided by mu-
seum custodians as well as by private collectors. When no reference is given, the distri-
bution records in the species redescriptions rely on studied material. A list of material
examined can be found in the appendix. The specimen origins of the pictured genitalia
are given in the legends of the figures.

Morphological methods

Genitalia of both sexes were dissected in order to study morphological variability.
Phallus and valvae were removed from the genitalia capsule (uncus-tegumen-vinculum
with saccus) during dissection. The ring-shaped connection of tegumen-vinculum was
not cut laterally but kept intact. Drawings at the same scale were made from genitalia
of the two taxa and compared in terms of variability.

Molecular methods

The method suggested by Kndlke et al. (2005) was used for investigation of both mo-
lecular and morphological characters in the same specimen. DNA was extracted from
the abdomen of dried specimens using the Macherey-Nagel NucleoSpin Tissue kit ac-
cording to the manufacturer’s suggestions. PCR amplification of a 587 bp fragment of
the cox! barcode sequence was done with the primer pair HybLCO/Nancy or in the case
of fragmented DNA with the primer pairs HybLCO/K699 and Ron/Nancy, respective-
ly (Wahlberg & Wheat 2008). The amplified cox/ fragment corresponds to basepairs
50-636 of the 658 bp barcode sequence of Hebert et al. (2003). The sequences were
amplified either with SAWADY tag DNA polymerase (PeqLab) or with BIO-X-ACT
Short DNA polymerase (Bioline). The following PCR program in case of the SAWADY
taqg DNA polymerase was used: initial denaturation for 5 min at 95°C, 40 cycles with
denaturation for 30 s at 94°C, primer annealing for 30 s at 48°C, and strand extension
for 90 s at 72°C, terminal strand extension for 10 min at 72°C. The PCR program
for BIO-X-ACT Short DNA polymerase corresponds to the manufacturer’s guidelines
in conjunction with the respective primer annealing temperature of 48°C. The PCR
products were then analysed with respect to amplification success via gel electrophore-
sis on a 1% agarose gel, subsequent staining with GelRed, and final examination un-
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Table 1. DNA-barcoding voucher data.

taxon DNA specimen origin, collection date, collector coxI GenBank
voucher accession no.
C. angusticostella | Lep699 Italy, Tuscany, Province of Florence, IJN130000

surrounding of Dicomano, 17-23.vi.2006,
leg. F. Theimer

Lep703 Italy, Piedmont, Capanne di Marcarolo Natural | JN130001
Park, 370 m, 5.vii.2005, leg. G. Baldizzone
Lep720 Greece, West Macedonia, Kastoria prefecture, IN130006

5 km NW of Kastoria, 10.vii.2007,
leg. W. Schmitz

Lep721 Greece, Epirus, Preveza prefecture, Parga, JN130007
13.v.2007, leg. W. Schmitz
C. crassiflavella | Lep707 France, Provence-Alpes-Cote d’Azur, Alpes- IN130002

Maritimes, Mandelieu-la-Napoule, 28.v.2005,
leg. H. Hendriksen

Lep715 France, Languedoc-Roussillon, Hérault, St. JN130003
Pons-de-Thomiéres, 450 m, 24.vi.2005,
leg. E. van Nieukerken

Lep717 Italy, Trentino-Alto Adige, South Tyrol, Prad IJN130004
am Stilfser Joch, 930 m, 27.vii.2005,
leg. E. van Nieukerken

Lep718 Switzerland, Valais, Brig, Ried-Brig, 800 m, JN130005
17.vi1.2007, leg. W. Schmitz
C. tunesiella Lep731 Tunisia, Jendouba Governorate, W of Sidi el JN130008

Barrak lake, 30 m, 04.x.2007, leg. B. Schacht

der UV light. Clean-up of the PCR products was carried out with ExoSAP-IT (USB
Corporation). The sequence PCR was performed with BigDye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems). After final clean-up of the samples, sequencing
was carried out on a 3130 Genetic Analyzer (Applied Biosystems). For all PCR ampli-
fications, ExoSAP-IT clean-up and sequence PCRs either a Mastercycler ep gradient S
(Eppendorf) or a PCR System 9700 (GeneAmp) were used.

Sequence alignment was carried out manually with PhyDE0995 (Miiller et al. 2008).
Calculation of the genetic distances as well as of the dendrogram using the Neighbor-
Joining (NJ) method (Saitou & Nei 1987, Studier & Keppler 1988) were performed un-
der the Kimura-2 Parameter (K2P) model (Kimura 1980) in PAUP* 4.0b10 (Swofford
2000). Cephimallota tunesiella (Zagulajev, 1966) was included in the analysis in order
to compare the genetic distances of the two investigated taxa to a more distantly related
species. All obtained barcode sequences have been submitted to GenBank (for acces-
sion numbers see Tab. 1).

Distribution

In order to examine the distributional pattern of Cephimallota angusticostella and C.
crassiflavella, collection localities were compiled from labels of studied specimens and
from literature. Geographical coordinates of these collection localities were obtained
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Fig. 1. Cephimallota crassiflavella, imago. Fig. 2. Cephimallota angusticostella, imago.

via Google Earth, Version 5.2.1.1588 and subsequently plotted on a map using DIVA-
GIS, Version 7.2.3 (Hijmans et al. 2004).

Results

Morphological results

Figures 3—5, 6—27, 28—30 (male genitalia), and 31—34 (female genitalia) are drawn
at identical scale in order to illustrate clear differences in size and to be comparable in
terms of morphological variation.

Cephimallota crassiflavella Fig. 1

Cephimallota crassiflavella Bruand, 1851
[= Tinea simplicella Zeller, 1852; = Tinea simplicella Herrich-Schiffer, 1854]

Redescription. Wingspan 13—16 mm (n = 219); head brush golden-yellow, antenna
filiform, ca. 2/3 of forewing length, brown-grey, labial palps golden-yellow, second
segment along the inner side and at outer apex with protruding short bristles; thorax and
forewing brown to dark brown, shimmering slightly violet, without any maculation,
only costal margin slightly lighter; hindwing a little lighter than forewing.

Male genitalia (Figs 3—27). Uncus with two obtuse setaceous protuberances, firmly
attached to the tegumen, below uncus a strongly sclerotised clasp (gnathos?) with three
acute small protuberances; tegumen broad, ventrally narrowing, saccus short, variable
in shape, either cut straight or stretched out to a more or less short tip (see Figs 6—27);
valva compact, broad, semi-circular, with very long and slender transtilla, with strongly
sclerotised obtuse tip, below the tip connected to the other valva; lateral side of valva
stretched out in a long curved and strongly sclerotised appendix; phallus no longer than
width of tegumen, rounded basally, apex narrower, almost straight. The whole genital
apparatus in situ compact, valvae fitted into the teguminal invagination, hardly mobile
separately.
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Female genitalia (Figs 31-32). Anterior
apophyses with a very short lateral fork/
spine, the inner branch ending in a strong-
er sclerotised ostium plate with a deep
central split, apical part of split acute or
rounded, subapical part broader, with rec-
tangular edges, opening of the split more
or less constricted.

Distribution. Hitherto known from Mo-
rocco, Algeria, Canary Islands, continen-
tal Spain, France (incl. Corsica), Bel-
gium, Great Britain, Germany, Switzer-
land, Austria, Italy (incl. Sardinia), Czech
Republic, Poland, Ukraine (Schille 1931),
Russia, Hungary, the Balkan peninsula
(Slovenia, Croatia, Bosnia and Herzego-
vina), and Turkey.

Remarks. For Turkey only one male
from Isparta is known. More material is
needed to verify this record.

Figs 3-5. C. crassiflavella, G genitalia: 3. uncus-tegumen; 4. valvae; 5. phallus (from the same specimen:
Dept. Provence, France).

Cephimallota angusticostella (Zeller, 1839) Fig. 2

[= Cephimallota libanotica Petersen, 1959; = Tinea angusticostella Herrich-Schéffer, 1854; = Cephimal-
lota hasarorum Zagulajev, 1965]

Redescription. Wingspan 11-16 mm (n = 398); head brush golden-yellow, sometimes
more grey-yellow, antenna filiform, ca. 2/3 of forewing length, brown-grey, labial palps
golden-yellow, sometimes grey-yellow, second segment at outer apex with protrud-
ing short bristles, at the inner side only few bristles; thorax and forewing dark brown,
slightly shimmering violet, the whole area covered with small light spots, accumulating
along the costal and dorsal margin; hindwing slightly lighter brown-grey.

Male genitalia (Figs 28 —-30). Uncus with two setaceous oblong protuberances, firmly
attached to the tegumen, below uncus a strongly sclerotised clasp (gnathos?) with a
slender digitiform appendix; tegumen broad, narrowing ventrally, saccus almost as
long as width of tegumen; valva compact, semi-circular, overall more slender then in
C. crassiflavella, with very long, slender transtilla, with strongly sclerotised obtuse
tip, inward-directed, below the tip connected with the other valva; lateral side of valva
stretched out in a long curved and strongly sclerotised appendix; phallus as long as
tegumen and saccus together, slightly curved over total length. The whole genital ap-
paratus in situ compact, valvae fitted into the teguminal invagination, hardly mobile
separately.



120  Gaepike & Maty: Taxonomic status of tineids Cephimallota angusticostella and C. crassiflavella




Nota lepid. 34 (2): 115-130 121

Female genitalia (Figs 33 —34). Anterior apophyses
furcated, ventral part ending in a large ostial plate,
which is deeply split in the area of the ostium, later-
ally edged, split with rounded end; in the centre of
the split a small, strongly sclerotised appendix.
Distribution. Hitherto known with certainty from
Italy (incl. Elba), Balkan Peninsula (Slovenia, Cro-
atia, Serbia, Bosnia and Herzegovina, Macedonia,
Albania, Greece, Romania, Bulgaria), Cyprus, Ukrai-
ne (Bidzilya & Budashkin 1998), Russia, Austria
(Kasy 1987; Wieser 1998, 2003; Wieser & Kofler,
2000; the record from East Tyrol in Deutsch (2003)
is erroneous and the specimen belongs to C. crassi-
flavella), Czech Republic (Lastiivka et al. 1994, gen-
italia dissection by Liska; Vavra 2002), Slovakia,
Hungary, Lebanon, Turkey, and Armenia. In addi-
tion, one confirmed record from Spain and two con-
firmed records from Germany are known.
Remarks. No variability was found in the male gen-
italia. In comparison with C. crassiflavella, the geni-
Figs 28—30. C. angusticostella, 3 gen- tal apparatus is always smaller, even in specimens of
gglia‘hzﬁ uncus-tegumen; 29. valvae;  tho same size. Records from Spain (Sierra Nevada,
. phallus (from the same specimen: ;
Sandanski, Bulgaria). one specimen) and Germany (Brandenburg, two
specimens) are outside the general distribution of
this species.

Differential diagnosis

Imago. In contrast to C. crassiflavella, C. angusticostella bears only a few short bris-
tles at the inner side of second segment of the labial palps. The forewings of C. crassi-
flavella are without maculation and only the costal margin is slightly lighter, whereas
forewings of C. angusticostella are covered with small light spots, accumulating along
the costal and dorsal margin.

Male genitalia. In C. crassiflavella the clasp (gnathos?) below the uncus has three
acute small protuberances, while in C. angusticostella the clasp bears a slender digi-
tiform appendix. The saccus of C. crassiflavella is short and variable in shape, being

Figs 6—27. C. crassiflavella, G genitalia: variability in saccus shape: 6. Kaiserstuhl, Germany; 7. Berlin,
Germany; 8. Griinstadt, Germany; 9. Port Bou, Spain; 10. Griinstadt, Germany; 11. prov. Verona, Italy;
12. Sardinia, Italy; 13. Lombardia, Italy; 14. Dept. Provence, France; 15. Freiburg, Germany; 16. Oreison,
France; 17. Trentino, Italy; 18. Mannheim, Germany; 19. Lucania, Italy; 20. Sarajevo, Bosnia and Herze-
govina; 21. Dept. Var, France; 22 -23. Piedmont, Italy; 24. Krasnodarskij kraj, Russia; 25. Isparta, Turkey;
26. “Oswitz”, Poland; 27. Russia; type of C. hasarorum.
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Figs 31-32. C. crassiflavella, Q genitalia (with variability): 31. Wroclaw [labelled: Breslau, 1896], Poland;
32. Bocognano, Corsica, France.

Figs 33-34. C. angusticostella, Q genitalia (with variability: 33. Petrina, Macedonia; 34. Nom. Chania,
Crete, Greece.

either cut straight or stretched out to a more or less short tip. In C. angusticostella the
saccus is almost as long as the width of tegumen and invariable in shape. The valva of
C. angusticostella is overall more slender then that of C. crassiflavella.

Female genitalia. In C. angusticostella the ventral part of the anterior apophyses ends
in a large ostial plate, which is deeply split in the area of the ostium and laterally edged.
The split has a rounded end and bears a small, strongly sclerotised appendix in its centre.



























