
571

African Invertebrates	 Vol. 52 (2)	 Pages 571–574	 Pietermaritzburg	 December, 2011

http://www.africaninvertebrates.org.za

The first Permian representative of the family Xenopteridae 
(Orthoptera: Ensifera)

D. E. van Dijk1 and A. V. Gorochov2

1c/o Department of Botany and Zoology, University of Stellenbosch, Stellenbosch, 7602 South Africa; 
eddie@vandijks.com

2Zoological Institute, Russian Academy of Sciences, St Petersburg, 199034 Russia; orthopt@zin.ru

ABSTRACT
A new genus and a new species, Permoxenopterum laticostum gen. et sp. n., are described from the Lo­

pingian deposits of the Tarkastad Subgroup of the Beaufort Group in KwaZulu-Natal, South Africa. This 
genus is the most ancient representative of the Xenopteridae, which has been previously known from the 
Middle and Upper Triassic of Asia, Australia and South Africa. The systematic position of this genus within 
the family is briefly discussed. 
KEY WORDS: Orthoptera, Xenopteridae, South Africa, Gondwana, Permian, Lopingian, new genus, new 
species.

INTRODUCTION

The family Xenopteridae was described by Riek (1955) for a tegmen from the Upper 
Triassic of Australia. This taxon was included by him in the order Orthoptera. In a book 
about phylogeny of orthopteroid insects (Sharov 1968), this family was synonymized 
with the Triassomantidae (Triassomanteidae sensu Sharov) described by Tillyard (1922) 
for another wing from Upper Triassic of Australia. In this book, Sharov included 
this family in the superfamily Oedischioidea Handlirsch, 1906 (Oedischiidea sensu 
Sharov) of the order Orthoptera. He described also three additional genera from the 
Middle–Upper Triassic of Central Asia. It is useful to mention that Tillyard originally 
included Triassomantidae in the former order Orthoptera sensu lato as he considered 
this family related to mantises (now the suborder Mantina in the order Dictyoptera), 
but Riek (1956) transferred the family to the order Orthoptera sensu stricto (in a re­
cent volume), and Sharov (1962) first put this taxon in the order Protoblattodea (= 
Eoblattida; Rasnitsyn 2002). 

Later Riek (1970) transferred Triassomantidae (but not Xenopteridae) to the order 
Paraplecoptera (= Grylloblattida; Storozhenko 2002), and Kevan (1977) agreed with 
the latter opinion by Riek and created a separate superfamily (Xenopteroidea) only 
for this family. This point of view was partly used by Gorochov (1989, 1995) who put 
Xenopteroidea (including Xenopteridae and Adumbratomorphidae Gorochov, 1987) 
in the infraorder Oedischiidea. He also described several additional genera from the 
Middle–Upper Triassic of Central Asia and divided Xenopteridae into three subfamilies 
(Xenopterinae, Ferganopterinae Gorochov, 1989 and Axenopterinae Gorochov, 2005)  
(Gorochov 1989, 2005). Wappler (2001) described the genus Lutheria from the Upper 
Triassic of South Africa, included it in the Xenopteridae and, in this way, first recorded 
this family (and the superfamily Xenopteroidea) for Africa.

The new find of the Xenopteridae in the Lopingian deposits shows that this group is 
distinctly more ancient, than was previously thought. The similarity of the new genus 
with the Triassic Xenopteridae is an additional support for the hypothesis about the 
Late Permian beginning of the Mesozoic stage in the evolution of Orthoptera, which 
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was made on the base of some previous finds of Triassic groups of Polyneoptera below 
the P/T boundary (Gorochov 2007). 

The holotype was collected in a quarry in the town of Bulwer in KwaZulu-Natal and 
is deposited in the KwaZulu-Natal Museum, Pietermaritzburg, South Africa (NMSA). 
This locality has been very productive and has yielded numerous fossil insect taxa (van 
Dijk & Geertsema 2004; Sukatsheva et al. 2007; Rasnitsyn & Dijk 2011; and papers 
cited therein). The deposits are identified as the uppermost in the South African Per­
mian (van Dijk 1997; Gastaldo et al. 2005). The stratigraphy and palaeoenvironment 
of this locality are discussed by Gastaldo et al. (2005).

TAXONOMY
Infraorder Oedischiidea Handlirsch, 1906
Superfamily Xenopteroidea Riek, 1955

Family Xenopteridae Riek, 1955
Subfamily Ferganopterinae Gorochov, 1989

Genus Permoxenopterum gen. n.
Etymology: From the Permian system and the genus Xenopterum. Neuter gender.
Type species: Permoxenopterum laticostum sp. n. 
Diagnosis: Tegmen (fore wing) similar to that of Ferganopterus Sharov, 1968, Ptero­
ferganella Gorochov, 1989 and Pteroferganodes Gorochov, 1989, in the presence of 
a widened central area completely limited in its distal half by parts of the following 
longitudinal veins: middle part of R before its bifurcation; short proximal parts of RS 
and 1MA1 before their fusion; short proximal part of MA1 before bifurcation; middle 
part of MA before its division into MA1 and MA2. In other genera of Ferganopterinae, 
this area appears not to be completely limited to the distal half, as a short proximal part 
of 1MA1 before fusion with RS is indistinguishable from cross-veins (see illustrations 
in Sharov (1968) and Gorochov (1989)). However, in the new genus, the tegmen is dis­
tinguished from all three first-listed genera by the noticeably shorter both central area 
and proximal part of RS before fusion with 1MA1. This genus differs from members of 
the Xenopterinae and Axenopterinae in having the central area of the tegmen distinctly 
widened and 2MA1 not completely fused with RS.

Permoxenopterum laticostum sp. n.
Figs 1, 2

Etymology: From Latin latus (wide) and costa (one of the insect wing veins).
Description:
Length of imprint 13 mm; presumed length of wing 14 mm. Costal area very wide, 
wider than central area; RA has six branches; RS has six branches (one with its base 
near middle of RS is part of 1MA1 perhaps having a few additional branches, and five 
other branches with bases in distal half of RS, which are possibly its true branches); 
short proximal part of 1MA1 not fused with RS; 2MA1 free and possibly with one 
additional branch; MA2 with two such branches; MP+CuA1 has four or five almost 
parallel branches ending well before apical part of wing; base of CuA2 situated before 
bases of RS and MA2; cross-veins in central area rather sparse (Figs 1, 2).
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Holotype: NMSA 2732, positive imprint of isolated tegmen (fore wing) without basal part, colouration is 
not preserved. SOUTH AFRICA: KwaZulu-Natal: Bulwer Quarry (29.79953°S:29.78657°E); Lopingian, 
Lower Beaufort Group, Normandien Formation (Balfour Formation equivalent). 

DISCUSSION

The new genus is related to the Triassic representatives of Xenopteridae as their 
tegmina have the following synapomorphies: tegmen is rather small (9–24 mm long); 
Sc ends well before the apical part of the tegmen; branches of RA are comb-like; pro­
ximal (free) part of MP is strongly reduced, indistinguishable from a cross-vein; bran­
ches of MP+CuA1 are not numerous and occupy a rather narrow area; base of CuA2 
is situated in the middle part of the tegmen, not very far from the RS base. These cha­
racters allow us to include Permoxenopterum in the family Xenopteridae. 

Tegmen of this genus has the moderately short central area, which is more or less 
intermediate among those in three known subfamilies of Xenopteridae. If such a rather 
short area is presented in a general ancestor of all the known representatives of Triassic 
Xenopteridae, further evolution of this area might go by two different routes. It might 
be changed into a longer area characteristic of the Triassic Ferganopterinae or strongly 
reduced as a result of the shortening of RS proximal part and of its transformation into 
a vein almost indistinguishable from cross-veins (the latter process might have taken 
place twice, in the Xenopterinae and in Axenopterinae; Gorochov 2005). 

Figs 1, 2. Fore wing of Permoxenopterum laticostum gen. et sp. n., general appearance (1) and details of 
the wing venation (2). Scale in millimetres.
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Thus, this genus does not clearly belong to one of these subfamilies. However, it 
is reasonable at present to include it in the Ferganopterinae because of the absence of 
both the narrowing of the central area and the fusion of subproximal parts of 2MA1 
and RS with each other in the tegmen. In this case, this subfamily may be considered  
a plesiomorphic group, ancestral for the Xenopterinae and Axenopterinae that have 
such a narrowing and fusion.

ACKNOWLEDGMENTS
This study is supported by the Presidium of the Russian Academy of Sciences through the Programme 

“Biosphere Origin and Evolution of Geo-Biological systems”.

REFERENCES
Gastaldo, R.A., Adendorff, R., Bamford, M., Labandeira, C.C., Neveling, J. & Sims, H. 2005. Taphonomic 

trends of macrofloral assemblages across the Permian–Triassic boundary, Karoo Basin, South 
Africa. Palaios 20 (5): 479–497.

Gorochov, A.V. 1989. New taxa of Ensifera of the families Bintoniellidae, Xenopteridae, Permelcanidae, 
Elcanidae, and Vitimiidae (Orthoptera, Ensifera) from Mesozoic of Asia. Vestnik Zoologii 4: 
20–27. (in Russian)

––––––1995. System and evolution of the suborder Ensifera (Orthoptera). Part 1. Trudy Zoologicheskogo 
instituta Rossiyskoy Akademii nauk [Transactions of the Zoological Institute, Russian Academy 
of Sciences] 260: 1–224. (in Russian)

––––––2005. Review of Triassic Orthoptera with descriptions of new and little known taxa: Part 1. Pale­
ontological Journal 39 (2): 178–186.

––––––2007. The first representative of the suborder Mesotitanina from the Paleozoic and notes on the 
system and evolution of the order Titanoptera (Insecta: Polyneoptera). Paleontological Journal 
41 (6): 621–625.

Kevan, D.K.McE. 1977. Suprafamilial classification of “Orthopteroid” and related insects, applying the 
principles of symbolic logic; a draft scheme for discussion and consideration. Notes from the 
Lyman Entomological Museum and Research Laboratory (2): 1–26.

Rasnitsyn, A.P. 2002. 2.2.2.0.1. Order Eoblattida Handlirsch, 1906. In: Rasnitsyn, A.P. & Quicke, D.L.J., 
eds, History of Insects. Dordrecht: Kluwer Academic Publishers, pp. 256–260.

Rasnitsyn, A.P. & Dijk, D.E., van. 2011. The first Gondwanan Epimastax from the Lopingian of KwaZulu-
Natal, South Africa (Insecta: Palaeomanteida = Miomoptera: Permosialidae). African Inverteb­
rates 52 (1): 207–209.

Riek, E.F. 1955. Fossil insects from the Triassic beds at Mt. Crosby, Queensland. Australian Journal of Zoo­
logy 3 (4): 654–691.

––––––1956. A reexamination of the mecopteroid and orthopteroid fossils (Insecta) from the Triassic beds 
at Denmark Hill, Queensland with descriptions of further specimens. Australian Journal of Zoo­
logy 4 (1): 98–110.

––––––1970. Fossil history. In: The Insects of Australia. Melbourne: CSIRO & Melbourne Univ. Press, pp. 
168–186.

Sharov, A.G. 1962. Otryad [Ordo] Paraplecoptera. In: Rohdendorf, B.B., ed., Osnovy paleontologii. Chle­
nistonogie. Trakheinye i khelitserovye [Fundamentals of Paleontology. Arthropoda. Tracheata 
and Chelicerata]. Moscow: Academy of Sciences of the USSR, pp. 119–134. (in Russian)

––––––1968. Phylogeny of orthopteroid insects. Trudy Paleontologicheskogo instituta AN SSSR [Transac­
tions of the Paleontological Institute, Academy of Sciences of the USSR] 118: 1–216, pls 1–12. 
(in Russian)

Storozhenko, S.Yu. 2002. 2.2.2.2.1. Order Grylloblattida Walker, 1914. In: Rasnitsyn, A.P. & Quicke, 
D.L.J., eds, History of Insects. Dordrecht: Kluwer Academic Publishers, pp. 278–281.

Sukatsheva, I.D., Beattie, R. & Mostovski, M.B. 2007. Permomerope natalensis sp. n. from the Lopingian 
of South Africa, and a redescription of the type species of Permomerope (Trichoptera: Proto­
meropidae). African Invertebrates 48 (2): 245–251.

Tillyard, R.J. 1922. Mesozoic insects of Queensland. Proceedings of the Linnean Society, New South Wales 
47: 447–470, pls 51–53.

van Dijk, D.E. 1997. Insect faunas of South Africa from the Upper Permian and Permian/Triassic Boundary. 
Palaeontologia Africana 34: 43–48.

van Dijk, D.E. & Geertsema, H. 2004. A new genus of Permian Plecoptera (Afroperla) from KwaZulu-
Natal, South Africa. African Entomology 12 (2): 268–270.

Wappler, T. 2001. New orthopteroid insects from the Upper Triassic Molteno Formation, Karoo Basin, 
Southern Africa. Acta Geologica Leopoldensia 24 (52/53): 87–104.


