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geometric morphometry revealed two new species in the group
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Abstract

Psorodonotus (Orthoptera, Tettigoniidae) includes 11 species distributed in Caucasus, Anatolia and Balkans. Although its
present taxonomy is problematic, mainly three species groups can be distinguished; (i) The Specularis Group, (ii) The
Caucasicus Group and (iii) The Venosus Group. Our recent studies on the genus have revealed presence of two new species
in the last species group. Morphology of the species group studied both qualitatively and quantitatively using linear metric data
of pronotum, tegmina and hind femur, and geometric data of male cerci and ovipositor. Morphological data were accompanied
by data obtained from male calling song. Morphological and song data were produced from six different populations from
North and Eastern part of Turkey: (1) Hakkari, (2) Tendiirek, (3) Giresun, (4) Artvin, (5) Kars and (6) Agr1. Qualitative and
quantitative morphology, either linear-metric or geometric, suggest last three population as members of the same unit, but each
of other three as different units. Song data are also largely in support of the morphological results. Necessary illustrations were
provided to document results visually. Following conclusions were made: (1) the Artvin, Kars and Agr1 populations represent
typical P. venosus and the Giresun population P. rugulosus, (2) each of the Hakkari and Tendiirek populations represents a new
species and P. hakkari sp. n. and P. fendurek sp. n. described by comparing with other members of P. venosus group, (3) P
rugulosus, P. hakkari sp. n. and P. fendurek sp. n. differ from P. venosus mainly by the longer cerci (extend to or beyond end of
abdomen) and indistinct tubercles on surface of pronotal disc in female. P. rugulosus and P. tendurek sp. n. are also similar by
sharing presence of two loud elements in a syllable (one in P. venosus, song of P. hakkari sp. n. is not available). But,
similarities in phenotype are in conflict with relationships suggested by genetic data.
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Introduction

Psorodonotus (Orthoptera, Tettigoniidae) established by Carolus Brunner (Brunner, 1861) to include three species,
a new species described at that time (2. pancici) and previously known two species (Peltastes venosus Fischer de
Waldheim, 1839 and Pterolepis fieberi ((Fydvaldsky) Fieber, 1853). Some other existing species such as Peltastes
specularis, Peltastes hastatus (Fischer de Waldheim, 1839) and Pterolepis caucasica (Fischer de Waldheim, 1846)
were later transferred to this genus (Caudell 1908; Ebner 1923). The first revision of the genus was by Ebner
(1923), but several points about genus made clear by Ramme (1951) in his study named as “superrevison”. Ramme
(1951) listed 9 species grouped according to their distribution; P. specularis (Fischer de Waldheim, 1839), P,
specularis inermis Ramme, 1951, P. inflatus Uvarov, 1912, P. venosus (Fischer de Waldheim, 1839), P. brunneri
Stshelkanovtzev, 1914, P. caucasicus (Fischer de Waldheim, 1846) from Caucasus and P. fieberi (Fieber, 1853), P.
macedonicus Ramme, 1931 and P. illyricus Ebner, 1923 from Balkans. Karabag (1952, 1956) described three
additional species; P. anatolicus, P. ebneri and P. rugulosus, the first two from western Anatolia and the last from
northeast Anatolia. Later, Stolyarov (1983) presented a revision of P. venosus by adding two new subspecies. Very
recently Unal (2013) described two new species from Turkey. In OSF (Eades et al. 2013) 11 species were listed,
three of which are polytypic.

Accepted by David Rentz: 9 Oct. 2013; published: 17 Dec. 2013 37



Acknowledgement

We thank Dr. Dragan Chobanov (Sofia), Dr. Mahir Budak and Dr. Mahir Yildirim for joining to field studies. Our
research was supported by the Scientific and Technical Research Council of Turkey (TUBITAK, KBAG-111T910).
Studies were carried out in laboratories of the Department of Biology, Akdeniz University, and the paper was
supported by the Akdeniz University Research Found.

Author contributions. The idea conceived by B. Ciplak, data produced by S. Kaya, E. Mahir Korkmaz and B.
Ciplak, and B. Ciplak lead the writing.

References

Akaike, H. (1973) Information theory and an extenson of the maximum likelihood principle. /n: Petrov, B.N. & Csaki, F. (Ed.),
Proceedings of second international symposium on information theory. Akademiai Kiado, Budapest, pp. 267-281.

Brunner, C. (1861) Nonnula orthoptera europaea nova vel minus cognita. Verhandlungen der k. k. Zoologisch-Botanischen
Gesellschaft in Wien, Lipsiae, 11, 1-35.

Boztepe, Z., Kaya, S. & Ciplak, B. (2013) Integrated systematics of the Poecilimon luschanispecies group (Orthoptera,
Tettigoniidae): radiation as a chain of populationsin a small heterogeneous area. Zoological Journal of the Linnean Society,
169 (1), 43-69.
http://dx.doi.org/10.1111/z0j.12058

Caudel, AN. (1908) Orthoptera, Fam. Locustidae, Subfam. Decticinae. /n: Wytsman, M.P. Genera Insectorum, Fasc. 72.
Bruxelles, 43 pp.

Cook, R.D. (1977) Detection of influential observations in linear regression. 7Thechnometrics, 19, 15-18.
http://dx.doi.org/10.2307/1268249

Ciplak, B. (2004) Systematics, phylogeny and biogeography of Anterastes (Orthoptera, Tettigoniidae, Tettigoniinae): evolution
within a refugium. Zoologica Scripta, 33, 19—44.
http://dx.doi.org/10.1111/j.1463-6409.2004.00131.x

Ciplak, B. (2008) The analogy between interglacial and global warming for the glacial relicts in a refugium: A biogeographic
perspective for conservation of Anatolian Orthoptera. /n: Fattorini, S. (Ed.), Insect Ecology and Conservation, Chapter 6,
pp. 135-163.

Ebner, R. (1923) Revision der Gattung Psorodonotus (Orthoptera, Phasgonuridae. Lotos, 2, 249-256.

Eades, D.C., Otte, D., Cigliano, M.M. & Braun, H. (2013) Orthoptera Species File. Version 5.0/5.0. Available from: http://
Orthoptera.SpeciesFile.org (accessed 16 October 2013)

Fieber, F.X. (1853) Synopsis der Europaischen Orthoptera. Lotos, 3, 154.

Fischer von Waldheim, G. (1839) Locustarum quaedam genera aptera novo examine submissa. Bullettin de la Societe Imperiale
des Naturalistes, Moscou, 12 (3), 99—-114.

Fischer von Waldheim, G. (1846) Orthoptera Imperii Rossici. Nouveaux Memoires Societe Imperiale des Naturalistes Moscou,
8,211-217.

Harz, K. (1969) The Orthoptera of Europe, Vol. I. Dr. W. Junk N. V., The Hague, 749 pp.

Heller, K.G. (1988) Bioakustik der europaischen Laubheuschrecken. J. Margraf., Weikersheim, 358 pp.

Karabag, T. (1952) Six new Decticinae (Orthoptera, Tettigoniidae) from Turkey. Proceedings of the Royal Entomological
Society of London, 21, 27-34.
http://dx.doi.org/10.1111/j.1365-3113.1952.tb01034 .x

Karabag, T. (1956) Some new and little known Tettigoniidae (Orthoptera) from Turkey. Communication, Faculty of Science,
University of Ankara (C), 5, 1-19.
http://dx.doi.org/10.1501/commuc_0000000058

Kaya, S., Giindiiz, 1. & Ciplak, B. (2012) Estimating effects of global warming from past range changes for cold demanding
refugial taxa: a case study on South-west Anatolian species Poecilimon birandi. Biologia (Section Zoology), 67 (6), 1152—
1164.
http://dx.doi.org/10.2478/s11756-012-0111-0

Klingenberg, C.P. (2011) MorphoJ: an integrated software package for geometric morphometrics. Molecular Ecology
Resources, 11, 353-357.
http://dx.doi.org/10.1111/j.1755-0998.2010.02924.x

Mallows, C.L. (1973) Some comments on CP. Technometrics, 15 (4), 661-675.
http://dx.doi.org/10.1080/00401706.1973.10489103

Ragge, D.R. & Reynolds, W.J. (1998) The Songs of the grasshoppers and crickets of Western Europe. Harley Books, London,
612 pp.

Ramme, W. (1931) Beirage zur kenntnis der Palearktischen Orthoptera fauna (Tett. et Acrid.). Mitteilungen aus dem Zoologischen
Museum in Berlin, 17, 165-200.

PSORODONOTUS VENOSUS GROUP Zootaxa 3750 (1) © 2013 Magnolia Press - 55


http://dx.doi.org/10.1111/zoj.12058
http://dx.doi.org/10.1111/zoj.12058
http://dx.doi.org/10.1111/zoj.12058
http://dx.doi.org/10.2307/1268249
http://dx.doi.org/10.2307/1268249
http://dx.doi.org/10.1111/j.1463-6409.2004.00131.x
http://dx.doi.org/10.1111/j.1463-6409.2004.00131.x
http://dx.doi.org/10.1111/j.1365-3113.1952.tb01034.x
http://dx.doi.org/10.1111/j.1365-3113.1952.tb01034.x
http://dx.doi.org/10.1501/commuc_0000000058
http://dx.doi.org/10.1501/commuc_0000000058
http://dx.doi.org/10.2478/s11756-012-0111-0
http://dx.doi.org/10.2478/s11756-012-0111-0
http://dx.doi.org/10.2478/s11756-012-0111-0
http://dx.doi.org/10.1111/j.1755-0998.2010.02924.x
http://dx.doi.org/10.1080
http://dx.doi.org/10.1080

Ramme, W. (1951) Zur systematik, faunistik und biologie der Orthopteren von Siidost Europa und Vorderasien. Mitteilungen aus
dem Zoologischen Museum in Berlin, 27, 1-421.

Rohlf, F.J. (2002) tpsDig32 version 1.31. Department of Ecology and Evolution, State University of New York at Stony Brook,
Stony Brook, NY, USA.

Rohlf, F.J. (2004) tpsUtil, file utility program. version 1.26. Department of Ecology and Evolution, State University of New
York at Stony Brook.

Stolyarov, M.V. (1983) New data on the Orthoptera of the Caucasus and Turkey. Entomologicheskoe Obozrenie, 62 (3), 501—
511.

Suits, D. (1957) Use of dummy variables in regression equations. American Statistical Association Journal, 52, 548-555.
http://dx.doi.org/10.2307/2281705

Swardz, G. (1978) Estimating the dimension of a model. The annals of statistics, 6, 461-464.
http://dx.doi.org/10.1214/a0s/1176344136

Unal, M. (2013) Four new species of Tettigoniidae (Orthoptera) from Turkey. Far Eastern Entomologist, 256, 1-16.

56 - Zootaxa 3750 (1) © 2013 Magnolia Press KAYA ET AL.


http://dx.doi.org/10.1214/aos/1176344136
http://dx.doi.org/10.1214/aos/1176344136

	Abstract
	Introduction
	Material and method
	Results and discussion
	Psorodonotus hakkari Kaya, Korkmaz & Çıplak sp. n.
	Psorodonotus tendurek Kaya, Korkmaz & Çıplak sp. n.
	Acknowledgement
	References

