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Figs. 57-65. Elytral binding patch: 57, 58: Agropistes biplagiatus; 59: Dibolia femoralis; 60, 61: Megistops decorata; 62: Paradibolia

coerulea. Elytral ventral surface: 63: Agropistes biplagiatus; 64: Dibolia femoralis; 65: Paradibolia coerulea.

series can be traced in the genera from Febra to Halti-
corcus and Chilocoristes (NADEIN 2013a) and from Neo-
crepidodera to Sphaeroderma (K. Nadein, unpubl. data).

The bifid spur (Figs. 78—83) of the posterior tibia is
a peculiar feature of Diboliina except in Argopistes. A bi-
fid spur is also present in the genus Leptodibolia Chen,
1941, which, however, is quite different from the genera
of Diboliina in many characters. During a jump the beetle
pushes off the body by extension of the metatibia that
contacts the substrate by its tip bearing apical spur (K.
Nadein, unpubl. data). Supposedly, the enlarged and bifid
spur is necessary for more effective contact with the sub-
strate for jumping. The absence of the bifid spur in pos-
terior tibia in Argopistes (Figs. 75—77) can be explained
in the following way. A bifid spur cannot be effective
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in a hemispherical body, due to the loss of full contact
with the substrate by tip of a hind tibia. The position of
the posterior legs in Argopistes in comparison with Di-
bolia and others is considerably changed. In Argopistes
the metatibial apical spur is also large and long (Figs.
75-177), located and oriented submedially outward; the
tip of tibia is acute and prolonged into a short spur-like
process. The spur and the acute tibial tip together form
the “fork” for better contact with the substrate. As a result
there is a similar structure like a bifid spur but adapted to
another body shape. There is an analogous case in Megis-
tops fenestra (Illiger, 1807): the bifid spur (Fig. 81) is
short and broadly forked, and does not exceed the limit
of the upper margin of the tibia. This morphology works
functionally as the tibial apex in Argopistes.
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Figs. 66—74. Spiculum ventrale (tignum): 66: Agropistes biplagiatus; 67: Dibolia femoralis; 68: Megistops decorata. Spermatheca:

S,

69: Agropistes biplagiatus; 70: Dibolia femoralis; T1: Megistops decorata. Vaginal palps: 72: Agropistes biplagiatus; 73: Dibolia femo-

ralis; 74: Megistops decorata. — Abbreviations: bsv — base of spiculum ventrale; d — duct; p — pump; psv — process of spiculum ventrale;

r — receptacle.

Metatarsomere 1 in the genera of Diboliina is also of
peculiar structure. Because the spur of the metatibia is
long, the metatarsomere 1 is elongate as well. The ventral
side of metatarsomere 1 is not entirely setose, but the se-
tose area is limited to the apical half or two thirds (Figs.
75,76, 80—83).

Vaginal palps are short and broad, which possibly
corresponds with leaf-mining oviposition.

3.2.4. Larval way of life

The preimaginal stages are described for Argopistes, Di-
bolia, and Megistops (LINzMEIER et al. 2007; ZAITSEV &
Mebpvepev 2009). The life history of some species has
also been observed (REep 1927; INoUE 1996; LINZMEIER
et al. 2007). Leaf-mining of larvae is a peculiar feature
for all four genera of Diboliina (by personal communi-
cation from C. Reid larvae of Paradibolia in Australia
are leaf-mining). Leaf-mining is rare among alticines and
this way of life is strongly specialized and significantly
affects the structure of the larvae (SaNTIAGO-BLAY 2004).
Supposedly, leaf-mining in Diboliina is not the result of
convergence, but this similarity in larval way of life is
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additional evidence of the relationship of the genera of
Diboliina.

3.2.5. Key to genera of Diboliina

1 Body hemispherical, apical spur of posterior tibia
simple, not bifid ........cccoeeveririeiiies Argopistes
1’ Body ovate, apical spur of posterior tibia bifid ...... 2
2 Body with variable metallic colouration or purely
BlACK .o 3
2> Body without metallic colouration, yellowish-brown
with black pattern or vice versa [only in the New
WOrld] oo, Megistops
3 Eyes widely separated from each other at vertex, pair
of supraocular setiferous pores separated from each
other by more than diameter of pore, body ovate-
cylindrical, dorsal punctures comparatively large and
AEEP oottt Dibolia
3> Eyes very close to each other at vertex, pair of su-
praocular setiferous pores separated from each other
by no more than diameter of pore, body widely ovate,
dorsal punctures comparatively small and shallow
................................................................ Paradibolia
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Figs. 75-83. Metatibia: 75—77: Agropistes biplagiatus; 78, 79: Dibolia femoralis; 80: Megistops decorata; 81: Megistops fenestra;
82: Megistops decemmaculata; 83: Paradibolia coerulea. — Abbreviations: ap — apical projection; bs — bifid spur; s — spur; sa — setose area.

culb

Figs. 84, 85. Hind wings: 84: Paradibolia coerulea; 85: Dibolia femoralis. — Abbreviations: cul — cubital vein 1; culb — cubital vein 1b;
ml —medial vein 1; m2 — medial vein 2; r — radial vein; rt — sector of radial vein; pcu — precubital vein.
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Fig. 86. Transformation series of body shape in Diboliina (see explanation in text).

3.2.6. Annotated list of genera

Argopistes Motschulsky

» Argopistes Motschulsky, 1860: 236. Type species: Ar-
gopistes biplagiatus Motschulsky, 1860, by monotypy.

» Sphaerophyma Baly, 1878: 478. Type species:
Sphaerophyma simoni Baly, by monotypy (SAMUELSON
1973; synonymized).

Comments: The genus is comprised of about 45 species
with worldwide distribution. Host plants: Oleaceae, rare-
ly Rutaceae and Verbenaceae; the larva is a leaf-miner
(MEDVEDEV & ROGINSKAYA 1988; JOLIVET & HAWKESWOOD
1996).

Dibolia Latreille

» Dibolia Latreille, 1829: 155. Type species: Haltica
occultans Koch, 1803, by subsequent designation of
CHUI0 (1936).

* Petalopus Motschulsky, 1845: 107. Type species:
Petalopus metallica Motschulsky, by subsequent desig-
nation of KONSTANTINOV & VANDENBERG (1996).

*  Pseudodibolia lablokoff-Khnzorian, 1968: 269. Type
species: Dibolia zangezurica lablokoff-Khnzorian, 1968,
by original designation; proposed as subgenus (KONSTAN-
TINOV & VANDENBERG 1996; synonymized).

* Eudibolia lablokoff-Khnzorian, 1968: 270. Type spe-
cies: Dibolia schillingi Letzner, 1846, by original desig-
nation; proposed as subgenus (KONSTANTINOV & V ANDEN-
BERG 1996; synonymized).
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Comments: The genus is comprised of about 60 species
widely distributed in the Palaearctic, Nearctic, and Afro-
tropical Regions, also in Central America. Host plants:
Lamiaceae, Boraginaceae, Scrophulariaceae, Asteraceae,
rarely Brassicaceae, Cistaceae, Apiaceae, Rosaceae; the
larva is a leaf-miner (MEDVEDEV & RoGINskaYA 1988; Jo-
LIVET & HawkEeswooD 1996).

Megistops Boheman

*  Megistops Boheman, 1859: 186. Type species: Megis-
tops quadrinotatus Boheman, 1859.

Comments: The genus is comprised of 27 species distrib-
uted in South and Central America, and the Caribbean:
Costa Rica, Ecuador, Bolivia, Argentina, Paraguay, Bra-
zil, Chile, and Venezuela; Cuba, Trinidad, Haiti, West In-
dies. Host plants: Bignoniaceae, Clusiaceae, Cyperaceae,
Rubiaceae, Buddlejaceae; the larva is a leaf-miner (JoL-
IVET & Hawkeswoob 1996; LinzMmEIER et al. 2007).

Paradibolia Baly

» Paradibolia Baly, 1875: 31. Type species: Paradibo-
lia indica Baly, 1875, by monotypy.

Comments: The genus is comprised of about seven spe-
cies distributed in the Oriental, Afrotropical, and Austral-
ian Regions. Host plants are Lamiaceae; the larva is a
leaf-miner (Bionpi & D’ ALessanpro 2010; C. Reid, pers.
comm.).
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sinuate base of elytra

broad epipleura

opistognathous
head position

swollen posterior femora

Fig. 87. Hemisphery and corresponding characters (4gropistes biplagiatus centrally).

4. Acknowledgements

The support of this work was provided by the following grants:
research grant of the Ministry of Education and Science and the
President of Ukraine (2011, #GP/F32/068), Ernst Mayr Grant
(2007), DAAD (2010), and J. Mianowski foundation (2010). I
thank M. Biondi (University of L’ Aquila), C.A.M. Reid (Australian
Museum, Sydney), and G.A. Samuelson (Bishop Museum, Hono-
lulu) for their valuable comments and criticism, A. Konstantinov
(Smithsonian Institution) for images of Amphimela mouhoti female
genitalia, Z. Panina (Institute of Botany, Kiev) for the assistance
with scanning electron microscope; curators and holders of the ma-
terial treated in this paper, namely M. Barclay (BMNH), J. Frisch
(ZMHB), L Behne (SDEI), and A. Warchatowski (Wroctaw). I am
indebted to D.G. Furth and C. Staines (Smithsonian Institution) for
linguistic help and valuable suggestions.

82

5. References

BEUTEL R.G., LEscHEN R.A.B. (eds) 2005. Handbuch der Zoologie /
Handbook of Zoology, Band/Vol. IV: Arthropoda: Insecta Teil-
band / Part 38. Coleoptera, Beetles. Vol. 1: Morphology and
Systematics (Archostemata, Adephaga, Myxophaga, Polypha-
ga partim). — W. DeGruyter, Berlin.

Bionpl M., D’ALessanpro P. 2012. Afrotropical flea beetle genera:
a key to their identification, updated catalogue and biogeo-
graphical analysis (Coleoptera, Chrysomelidae, Galerucinae,
Alticini). — ZooKeys 253: 1-158.

Bionpl M., D’ ALessanpro P. 2010. Genus-group names of Afrotro-
pical flea beetles (Coleoptera: Chrysomelidae: Alticinae): An-
notated catalogue and biogeographical notes. — European Jour-
nal of Entomology 107: 401—424.

SENCKENBERG



ARTHROPOD SYSTEMATICS & PHYLOGENY — 73 (1) 2015

BoucHARrD P., BousQUET Y., DaviEs A.E., ALONSO-ZARAZAGA M.A.,
Lawrence J.F., Lyar C.H.C., NewroN A.F., Reib C.A.M.,
Scamitt M., Supikski A., Smith A.B.T. 2011. Family-group
names in Coleoptera (Insecta). — Zookeys 88: 1-972.

Cuaruis F. 1875. Histoire naturelle des insectes. Genera des Co-
l1éoptéres. Volume 11, Famille des Phytophages. — Paris, 420
pp-

Cuuio M. 1936. Studies on the Chrysomelidae in the Japanese Em-
pire (VIII) subfamily Halticinae. — Transactions, Natural His-
tory Society of Formosa 149: 84—92.

Ge D.Y., GOMEz-ZURITA J., CHESTER D., YANG X.K., VOGLER A.P.
2012. Suprageneric systematics of flea beetles (Chrysomeli-
dae: Alticinae) inferred from multilocus sequence data. — Mo-
lecular Phylogenetics and Evolution 62: 793—805.

GoOMEz-ZURITA J., HunT T., KopLikU F., VoGLER A.P. 2007. Recali-
brated tree of leaf beetles (Chrysomelidae) indicates independ-
ent diversification of angiosperms and their insect herbivores. —
PLoS ONE 2(4): €360 (1-8).

HekerTINGER F., Csixi E. 1939. Chrysomelidae: Halticinae. 1. Pp.
1-336 in: SCHENKLING S. (ed.), Coleopterorum Catalogus, Pars
166. — W. Junk, Berlin.

HekerTINGER F., Csiki E. 1940. Chrysomelidae: Halticinae. II. Pp.
337-625 in: ScHENKLING S. (ed.), Coleopterorum Catalogus,
Pars 166. — W. Junk, Berlin.

Horn G.H. 1889. A synopsis of the Halticini of boreal America. —
Transactions of the American Entomological Society 16: 163 —
320.

HusLer N., Krass K.-D. 2013. The morphology of the metendo-
sternite and the anterior abdominal venter in Chrysomelinae
(Insecta: Coleoptera: Chrysomelidae). — Arthropod Systemat-
ics and Phylogeny 71(1): 3—41.

Inout T. 1996. Biology of two Argopistes species in Japan. Pp.
327-335 in: JoLiver P.H.A., Cox M.L. (eds), Chrysomelidae
Biology, Vol. 3: General Studies. — Academic Publishing, Am-
sterdam.

Joriver P.H., Hawkeswoop T.J. 1996. Host-Plants of Chrysomeli-
dae of the World. An essay about relationship between the leaf-
beetles and their food-plants. — Backhuys Publishers, Leiden.
281 pp.

Kiv SJ., Kier K.M., Duckert C.N. 2003. Comparison between
molecular and morphological-based phylogenies of galerucine/
alticine leaf beetle (Coleoptera: Chrysomelidae). — Insect Sys-
tematics and Evolution 34(1): 53—64.

KonstantiNov A.S. 1994. Comparative morphology and some evo-
lutionary trends in flea beetle (Alticinae). Pp. 383—-391 in: Jo-
Liver P.H., Cox M.L., PeTitpiERRE E. (eds), Novel Aspects of
the Biology of Chrysomelidae. — Kluwer Academic Publishers,
Dordrecht.

KonstantiNnov A.S. 1998a. Revision of the Palearctic species of
Aphthona Chevrolat and cladistic classification of the Aphtho-
nini (Coleoptera: Chrysomelidae: Alticinae). — Memoirs on En-
tomology International 11: 1-429.

KonsTanTINOV A.S. 1998b. On the structure and function of the
female genitalia in flea beetles (Coleoptera: Chrysomelidae:
Alticini). — Proceedings of the Entomological Society of Wash-
ington 100(2): 353-360.

KonsTANTINOV A.S., VANDENBERG N.J. 1996. Handbook of Palearc-
tic Flea Beetles (Coleoptera: Chrysomelidae: Alticinae). — Con-
tributions on Entomology International 1(3): 1-439.

SENCKENBERG

LINGAFELTER S.W., KonstanTiNOV A.S. 2000. The monophyly and
relative rank of alticine and galerucine leaf beetles: A cladis-
tic analysis using adult morphological characters (Coleoptera:
Chrysomelidae). — Entomologica Scandinavica 30: 397—416.

LinzMmEIER A.M., RiBEIRO-CosTa C.S., Moura L.A. 2007. First de-
scriptions of immatures for Megistops (Boheman) (Coleoptera,
Chrysomelidae, Galerucinae) in a new host-plant family, with
notes on life history and redescription of M. vandepolli Du-
vivier. — Zootaxa 1615: 55—68.

Mepvepev LN, RoGinskaya E.YA. 1988. Catalogue of host plants
of leaf beetles of USSR. — Institute of evolutionary morpho-
logy and ecology of animals, Moscow. 190 pp.

NabeNN K. 2007. Leaf beetles of the genus Psylliodes Latreille, 1825
(Coleoptera: Chrysomelidae: Galerucinae) of Russia and adja-
cent countries. — Ph.D. thesis, Zoological Institute of the Rus-
sian Academy of Sciences, Saint-Petersburg, 27 pp. [in Russian]

NabpeIN K. 2012. Catalogue of Alticini genera of the World (Coleo-
ptera: Chrysomelidae). — Beetles and Coleopterists Web-Portal,
Zoological Institute, Saint-Petersburg [WWW document].
URL http://www.zin.ru/Animalia/Coleoptera/rus/alticini.htm.
[accessed on 20 August 2012]

NapelN K. 2013a. Febraina: a new subtribe of Alticini with cladis-
tic analysis based on morphology (Coleoptera: Chrysomelidae:
Galerucinae). — Systematic Entomology 38: 491—-506.

NabeIN K. 2013b. Systematics of Manobiina with cladistics analy-
sis based on morphological data (Coleoptera: Chrysomelidae:
Galerucinae: Alticini). — Insect Systematics and Evolution 44:
45-92.

Pace R.D.M. 2001. Nexus Data Editor. Version 0.5.0. — University
of Glasgow, Glasgow.

REeep H. 1927. Some observations on the leaf-mining flea-beetle
Dibolia borealis Chevrolat. — Annals of the Entomological So-
ciety of America 20: 540—549.

RED C.A.M. 1995. A cladistic analysis of subfamilial relationships
in the Chrysomelidae sensu lato (Chrysomeloidea). Pp. 559—
631 in: PakaLuk J., SLipiNsk1 S.A. (eds), Biology, Phylogeny
and Classification of Coleoptera: Papers Celebrating the 80™
Birthday of Roy A. Crowson. — Muzeum i Instytut Zoologii
Polska Akademia Nauk, Warszaw.

SAMUELSON G.A. 1973. Alticinae of Oceania (Coleoptera: Chryso-
melidae). — Pacific Insects Monographs 30: 1—165.

SaANTIAGO-BLAY J.A. 2004. Leaf-mining chrysomelids. Pp. 1-83 in:
JoLIvET P., SANTIAGO-BLAY J.A., SchmiTT M. (eds), New Devel-
opments on the Biology of Chrysomelidae. — SPB Academic
Publishing, The Hague.

Savint V. 1993. El genero Megistops Boheman em Venezuela (Co-
leoptera: Chrysomelidae: Alticinae). — Revista de la Facultad
de Agronomia (Maracay) 19: 247-261.

Seeno T.N., WiLcox J.A. 1982. Leaf beetle genera (Coleoptera,
Chrysomelidae). — Entomography 1: 1-221.

Sworrorp D.L. 2001. PAUP*. Phylogenetic Analysis Using Parsi-
mony (*and Other Methods). Version 4.0b10. — Sinauer As-
sociates, Sunderland, Massachusetts.

Taxizawa H. 2005. Supra-generic subdivisions of the subfamily Al-
ticinae based on larval characters, with descriptions of larvae
of Hispaniolan species (Coleoptera: Chrysomelidae). — Insecta
Matsumarana, new series 62: 187—206.

ZAITSEV YU.M., MEDVEDEV L.N. 2009. Leaf beetle larvae of Rus-
sia. — KMK Scientific Press, Moscow. 246 pp.

83






