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Relationship of the families Blattogryllidae, Megakhosaridae, Plesioblattogryllidae
and Grylloblattidae is discussed. The diagnoses of Blattogryllidac and Megakhosa-
ridae are clarified. New synonymy is proposed: Blattogryllidae Rasnitsyn, 1976 =
Plesioblattogryllidae Huang, Nel et Petrulevicius, 2008, syn. n. New genus Blatto-
khosara Storozhenko et Aristov, gen. n. (type species: Megakhosarina minuscula
Aristov, 2008 from the Middle Permian Soyana locality in Russia) is described.
Genera Protoblattogryllus Storozhenko, 1992, Mesoblattogryllus Storozhenko,
1992, Megablattogryllus Storozhenko, 1992 and Madygenocephalus Aristov, 2011
are transferred from Blattogryllidae to Megakhosaridae. New combinations are
proposed: Mesoblattogryllus conjunctus Storozhenko, 1992 = Costatoviblatta
conjuncta (Storozhenko, 1992), comb. n., Mesoblattogryllus longipennis Storo-
zhenko, 1992 = Costatoviblatta longipennis (Storozhenko, 1992), comb. n. Genus
Blattogryllulus Storozhenko, 1988 is excluded from Blattogryllidae and transferred
to Grylloblattida incertae sedis.
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C. 10. Cropoxenko, J.C. ApuctoB. O030p najneo30icKUX U Me3030iCKHX
cemeiictB Megakhosaridae u Blattogryllidae (Insecta: Grylloblattida) // Jaasb-
HEBOCTOYHBIH YHTOMOJIOT. 2014. N 271. C. 1-28.

Ob6cyxnatorcss B3anMooTHoureHust cemeiictB Blattogryllidae, Megakhosaridae,
Plesioblattogryllidae u Grylloblattidae. Ytounens! aumarHo3sl Blattogryllidae u
Megakhosaridae. [Ipemnoxxena HoBast cuHoHUMUS: Blattogryllidae Rasnitsyn, 1976
= Plesioblattogryllidac Huang, Nel et Petrulevicius, 2008, syn. n. Onrcan HOBBIH
poxn Blattokhosara Storozhenko et Aristov, gen. n. (TumnoBoii Bun: Megakhosarina
minuscula Aristov, 2008 u3 mectonaxoxaenus CosHa, cpeaHss nepMb Poccum).
Pona Protoblattogryllus Storozhenko, 1992, Mesoblattogryllus Storozhenko, 1992,
Megablattogryllus Storozhenko, 1992 u Madygenocephalus Aristov, 2011 nepene-
cenbl u3 Blattogryllidaec B Megakhosaridae. [IpensioxeHs! 1Be HOBble KOMOUHAIIUK:
Mesoblattogryllus conjunctus Storozhenko, 1992 = Costatoviblatta conjuncta
(Storozhenko, 1992), comb. n., Mesoblattogryllus longipennis Storozhenko, 1992 =
Costatoviblatta longipennis (Storozhenko, 1992), comb. n. Pox Blattogryllulus
Storozhenko, 1988 uckmouen u3 Blattogryllidae u oTHeceH k rpHLIO0IATTHIOBEIM
HesicHoro nonoxkeHus (Grylloblattida incertae sedis).

1) Buonoeo-nousennwiii uncmumym /[BO PAH, Braousocmox 690022, Poccus.
2) Ianeonmonocuueckuii uncmumym PAH, yn. Ilpogcorsnaa 123, Mockea
117997, Poccus.

INTRODUCTION

The Paleozoic and Mesozoic families Blattogryllidae and Megakhosaridae are
considered as stem-group of extant family Grylloblattidae, or ice crawlers (Rasnitsyn,
1976; Storozhenko, 1998). Family Megakhosaridae was established by Sharov
(1961) for Permian genus Megakhosara Martynov, 1937. Rasnitsyn (1976) described
family Blattogryllidae for Jurassic genus Blattogryllus Rasnitsyn, 1976. Family
Plesioblattogryllidae was established for Jurassic genus Plesioblattogryllus Huang,
Nel et Petrulevicius, 2008 (Huang et al., 2008). Moreover, the formal cladotypic
taxon Blattogryllopterida is established for majority of the species currently assigned
to Blattogryllidae, Plesioblattogryllidae and Grylloblattidae (Cui, 2012). Still now
32 Permian, Triassic and Jurassic genera are described in Megakhosaridae, Blatto-
gryllidae and Plesioblattogryllidae, or transferred to these families from other families
(Martynov, 1937; Handlirsch, 1939; Bode, 1953; Sharov, 1961, 1962; Riek, 1973,
1976; Rasnitsyn, 1976; Storozhenko, 1988, 1990, 1992, 1993, 1994a, 1994b,1998,
2002; Carpenter, 1992; Novokshonov, 1998; Dijk & Geertsema, 1999; Aristov,
2000, 2004a, 2004b, 2008a, 2008b, 2009a, 2009b, 2010, 2011a, 2011b, 2013a,
2013b; Huang et al., 2008; Aristov & Zessin, 2009; Aristov et al., 2011; Ren &
Aristov, 2011).

The composition and classification of the families Megakhosaridae, Blattogrylli-
dae and Plesioblattogryllidae are discussed below. Herein the wing-venation of fore
wings is considered as the most important taxonomic character for separating these
families. Special attempt is made for re-examination of tarsal segments of the extinct
and extant representatives of the order Grylloblattida.
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TARSI OF GRYLLOBLATTIDAE, BLATTOGRYLLIDAE AND
PLESIOBLATTOGRYLLIDAE AS TAXONOMIC CHARACTER

Still now the tarsal segments of legs are considered as main feature for separating
families Grylloblattidae, Plesioblattogryllidae and Blattogryllidae. In extant Gryllo-
blattidae all tarsi are 5-segmented; the dorsal side of 1-4-th segments is provided by
a pair of euplantulae on each segment; dorsal side of 5-th segment furnish with an
unpaired euplantula and two apical claws; pulvillus between claws absent (Figs. 4,
5). According to original description of Blattogryllus karatavicus the apex of 5-th
tarsal segments of this species is characterized by presents of large pulvillus and
absents of claws (Rasnitsyn, 1976). Such structure of apical segments of legs is
unusual for almost all known insects (except some very small-sized Thysanoptera)
and has been used for separating Blattogryllidae from Grylloblattidae (Storozhenko,
1998; 2002). By presents of large claws and by absents of pulvillus at the top of the
apical tarsal segments of legs (Fig. 3) the family Plesioblattogryllidae was established
for Plesioblattogryllus magnificus (Huang et al., 2008), while the shape of body
and wing-venation of Blattogryllus and Plesioblattogryllus are very similar (Cui,
2012).

We re-examined the paratypes of Blattogryllus karatavicus with well preserved
legs at large magnification and find that the tarsal segments of this species are not
so strongly differ from Grylloblattidae and Plesioblattogryllidae. In B. karatavicus
all tarsi are also 5-segmented; each of 1-4-th segments are provided by a pair of
dorsal euplantulae; the unpaired euplantula on dorsal side of 5-th segment is very
large and slightly surpassing the apex of segment; two very small claws present, but
weakly sclerotized; pulvillus between claws absent (Figs 1, 2, 6, 7). In Blattogryllus
the length of all tarsal segments are almost equal (like in Plesioblattogryllus, see
Figs. 3, 8), while in extant Grylloblattidae 1-st and 5-th segments are distinctly
longer than other segments (Figs. 4, 5). As contrasted to Grylloblattidae the 5-th
tarsal segment of Blattogryllus and Plesioblattogryllus are inflated. The enlarged
apical euplantulae in Blattogryllus are devices similar in operation with large arolium
at the top of the apical tarsal segments of legs in phytophilous insects (for example,
grasshoppers). We believe what Blattogryllus is the genus specialized for living on
leafs of plants, while Plesioblattogryllus inhabits the soil. The presence of phyto-
philous and geophilous forms in the same family is common situation in insects.
Thus, there are no any reasons for dividing Blattogryllidae and Plesioblattogryllidae
in different families based only on adaptation for habitat on different substrate, and
new synonymy is proposed herein: Blattogryllidae Rasnitsyn, 1976 = Plesioblatto-
gryllidae Huang, Nel et Petrulevicius, 2008, syn. n.

WING-VENATION OF MEGAKHOSARIDAE AND BLATTOGRYLLIDAE
AS TAXONOMIC CHARACTER

The examination of the additional material of Megakhosarina minuscula Aristov,
2008 allows us to establish new genus (see below under description of Blattokho-
sara gen. n.) and to clarify the differences in wing-venation of Megakhosaridae and
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Figs. 1-3. Tarsi of Blattogryllidae. 1, 2 — Blattogryllus karatavicus (spec. PIN No
2384/205): 1 — mid leg; 2 — hind leg; 3 — Plesioblattogryllus magnificus, hind leg. (Fig. 3
after Huang et al., 2008). Scale bars = 0,5 mm.
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Figs. 4-8. Legs of Grylloblattidae and Blattogryllidae. 4 — Grylloblattella pravdini, hind
leg, lateral view; 5 — Grylloblatta campodeiformis, tarsus of hind leg, ventral view; 6, 7 —
Blattogryllus karatavicus (spec. PIN No 2384/205): 6 — tarsus of mid leg, 7 — tarsus of hind
leg; 8 — Plesioblattogryllus magnificus, tarsus of hind leg. Abbreviations: cl — claws; co —
coxa; ep — euplantulae; fe — femur; ti — tibia; tr — trochanter; ts — tarsus; 1st — first tarsal
segment; Sth — fifth tarsal segment.

Blattogryllidae. Previously these families differ by position of M in forewing: in
Megakhosaridae the base of M is distinctly separated from base of Cud and M
connected with CuAd by oblique vein (M), and in Blattogryllidae the base of M is
partly or completely fused with CuA (Storozhenko, 1998; Cui, 2012). But in Mega-
khosarina minuscula this feature is variable within the same species (Figs 9-22) and
wherefore don’t be used for identification of families Megakhosaridae and Blatto-
gryllidae. Herein we propose that the most important feature for separation of these
families is the position of bases of M, MA and MP in forewing. The genera with the
base of M in forewing distinctly separated from Cud (plesiomoprphy) or with MA
and MP arise from CuA as single vein (in this case the base of M always present)
are deposited in Megakhosaridae. The genera with M4 and MP in forewing arise
from CuA separately (synapomorphy) are placed herein in Blattogryllidae. Such
conception support the hypothesis (Storozhenko, 1998), according to which mainly
Mesozoic family Blattogryllidae arise directly from predominantly Paleozoic
Megakhosaridae. Moreover, the living ice crawlers (Grylloblattidae) are found
traceable down toward the Carboniferous Eoblattidae vie extinct Blattogryllidae —
Megakhosaridae — Daldubidae — Cacurgidae (Aristov & Rasnitsyn, 2013). A sister-
group relationship between Grylloblattidae and Blattogryllidae is based on the
combination of a large number of apparently plesiomorphic features (e.g., filiform
multi-segmented antennae, orthopteroid mouthparts, 5-segmented tarsi, multi-
segmented cerci) with a complex of apomorphies linked to the enlarged coxae and
highly derived asymmetric male genitalia (Rasnitsyn, 1976; Wipfler et al., 2014).

5



TAXONOMY
Order Grylloblattida Walker, 1914

Family Megakhosaridae Sharov, 1961
Megakhosaridae Sharov, 1961: 178.

Type genus: Megakhosara Martynov, 1937.

REVISED DIAGNOSIS. Pronotum with broad lateral expansions (paranota);
mid and hind tibia directed backward. Forewing: Sc concave and ending on the
anterior wing margin; costal field narrower or as wide as subcostal field; RS arises
in basal third of wing; interradial field not widened; the base of M distinctly sepa-
rated from CuA and in this case M; present, or in basal part of wing M anastamose
with CuA, but in this case M arises from CuA as single branch (before dividing into
MA and MP); main fork of M situated in basal quarter of wing before the origin of
RS; CuA not divided in Cud; and Cud,; intercubital field crossed by posterior
branches of Cud; CuP simple, concave; clavus absent.

COMPOSITION. Family consists of 20 genera, beside them 14 genera are known
from the Lower, Middle and Upper Permian only, two genera known from the
Middle Permian to the Middle Triassic, and fore genera known from the Middle
Triassic only.

NOTES. Genera Madygenocephalus, Mesoblattogryllus, Protoblattogryllus and
Megablattogryllus are characterized by M arise from CuAd as single branch before
dividing in MA and MP, and transferred herein from Blattogryllidae to Megakhosa-
ridae. One new genus is also described below.

List of the genera and species of Megakhosaridae with description of new taxa
Genus Abbrevikhosara Aristov, 2013
Type species: Abbrevikhosara ovoidea Aristov, 2013, by original designation.

COMPOSITION. One species from the Upper Permian of Europe.

Abbrevikhosara ovoidea Aristov, 2013
LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2013b).

Genus Blattokhosara Storozhenko et Aristov, gen. n.
Type species: Megakhosarina minuscula Aristov, 2008, here designated.

DESCRIPTION. Forewing: Sc reaching apical third of wing, but not ending on
C; RS originate in basal quarter of wing, pectinate upward, with 3-6 branches; the
base of M connected with Cud by oblique vein (M5) or anastomose with CuAd at
short distance; MA with 2-4 branches; MP desclerotized near the middle, simple or
with 2-3 branches; Cud with 3-4 branches; CuP simple, concave; intercubital area
relatively narrow and crossed by few simple or Y-shaped veins; A; simple; 4, with
3 branches.
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Figs 9-10. Blattokhosara minuscula (Aristov, 2008), comb. n.: 9 — holotype PIN, No
117/86; 10 — specimen PIN, No 117/820. Scale bar = Imm.
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Figs 11-12. Blattokhosara minuscula (Aristov, 2008), comb. n., holotype PIN, No

117/86: 11 — body and wings; 12 — basal part of right forewing (arrow show M;). Scale bar =
Imm.

DIAGNOSIS. New genus is similar to Megakhosarina, but differs by Sc not
reaching the anterior margin of forewing, by variability of the M+CuA anastomose
in forewing, and by small size (in Megakhosarina Sc ending on anterior margin of
forewing, the base of M always separate from CuA, and length of forewing is 30-44
mm).

SPECIES INCLUDED. Type species only.

ETYMOLOGY. From genera Blattogryllus and Megakhosara. Gender feminine.

Blattokhosara minuscula (Aristov, 2008), comb. n.
Figs 9-22
Megakhosarina minuscula Aristov, 2008a: 270, fig. 2.

MATERIAL EXAMINED. Holotype (PIN, No 117/86; negative imprint of fore-
wing), paratype (PIN, No 94/131) and 3 additional specimens (PIN, No 117/820;
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Figs 13-14. Blattokhosara minuscula (Aristov, 2008), comb. n., specimen PIN, No
117/820: 13 — forewing; 14 — basal part of right forewing (arrow show M+CuA). Scale bar =
Imm.

PIN, No 3353/396, PIN, No 94/238); all from the Soyana locality (European Russia:
Arkhangelsk Region; the Middle Permian, Lower Kazanian Substage).

DESCRIPTION. Mesonotum triangular, rounded, with distinct and large lobes.
Mid leg short. Forewing: anterior margin weakly convex; costal area near the origin
of RS as wide as or slightly wider than subcostal area. Hind wing: anterior margin
weakly convex; costal area near the origin of RS as wide as subcostal area; Sc
reaching apical third of wing; R4 straight, but indistinctly curved near the apex; RS
originate in basal quarter of wing, pectinate backward, with 6 branches; first fork of
RS situated before middle of wing.

MEASUREMENTS. Length of forewing 13.5-18 mm, or (specimen PIN, No
3353/369) 27 mm.

NOTES. The forewing of specimen PIN, No 3353/369 is about two times longer
then forewings of other studied specimens, but differ from them only by RS with 6
branches and MA with 4 branches (in other specimens RS with 3-5 branches, MA
simple or with 2-3 branches). Probably the small-sized specimens are males, and
the large-sized specimen is female.



Figs 15-17. Blattokhosara minuscula (Aristov, 2008), comb. n., forewing: 15 — specimen
PIN, No 3353/396; 16 — paratype PIN, No 94/131; 17 — specimen PIN, No 94/238. Scale bars
Fig. 15 =5 mm, Figs 16, 17 =1 mm.

Genus lvakhosara Aristov, 2008

Type species: Ivakhosara pectinimedia Aristov, 2008, by original designation.

COMPOSITION. Two species from the Lower and Middle Permian of Europe.
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Figs 18-22. Blattokhosara minuscula (Aristov, 2008), comb. n.: 18, 19 — specimen PIN,
No 3353/396: 18 — forewing, 19 — basal part of forewing (arrow show M5); 20, 21 — paratype
PIN, No 94/131: — basal part of right forewing (arrow show M+CuA); 21 — forewing; 22 —
specimen PIN, No 94/238, forewing. Scale bars Fig. 18 = 5 mm, Figs 19-22 = 1 mm.
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Ivakhosara pectinimedia Aristov, 2008
LOCALITY. The Middle Permian Soyana locality in European Russia (Aristov,
2008a).

Ivakhosara prima Aristov, 2010

LOCALITY. The Lower Permian Tyulkino locality in European Russia (Aris-
tov, 2010).

Genus Kargalokhosara Aristov, 2008

Type species: Kargalokhosara terraefossa Aristov, 2008, by original designation.

COMPOSITION. One species from the Middle Permian of Europe.
Kargalokhosara terraefossa Aristov, 2008

LOCALITY. The Middle Permian Kargala locality in European Russia (Aristov,
2008a).

Genus Liomopterina Riek, 1973

Type species: Liomopterina clara Riek, 1973, by original designation.

COMPOSITION. One species from the Upper Permian of Africa.
Liomopterina clara Riek, 1973

LOCALITY. The Upper Permian Mooi River locality in South Africa: (Kwazulu-
Natal) (Riek, 1973).

Genus Madygenocephalus Aristov, 2011

Type species: Madygenocephalus micropteron Aristov, 2011, by original desig-
nation.

COMPOSITION. One species from the Middle Triassic of Asia.
NOTES. Herein this genus is transferred from Blattogryllidae to Mehakhosaridae.

Madygenocephalus micropteron Aristov, 2011
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Aristov,
2011a).

Genus Megablattogryllus Sterozhenko, 1990

Type species: Megablattogryllus magister Storozhenko, 1990, by original desig-
nation.

COMPOSITION. Three species from the Middle Triassic of Asia.
NOTES. Herein this genus is transferred from Blattogryllidae to Megakhosaridae.
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Megablattogryllus austerus Storozhenko, 1990
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storo-
zhenko, 1990).

Megablattogryllus magister Storozhenko, 1990
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1990).

Megablattogryllus pinguis Storozhenko, 1990
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1990).

Genus Megakhosara Martynov, 1937

Type species: Megakhosara fasciipennis Martynov, 1937, by original designa-
tion.

COMPOSITION. Two species from the Middle Permian of Europe.

Megakhosara fasciipennis Martynov, 1937
LOCALITY. The Middle Permian Kargala locality in European Russia (Marty-
nov, 1937; Aristov, 2004a).

Megakhosara nana Aristov, 2009
LOCALITY. The Middle Permian Kargala locality in European Russia (Aristov,
2009a).

Genus Megakhosarella Sharov, 1961
Type species: Megakhosarella regressa Sharov, 1961, by original designation.

COMPOSITION. Two species from the Lower Permian of Europe and the
Middle Permian of Asia.

Megakhosarella prisca Aristov, 2010
LOCALITY. The Lower Permian Tyulkino locality in European Russia (Aristov,
2010).

Megakhosarella regressa Sharov, 1961
LOCALITY. The Middle Permian Suriekova locality in Russia (West Siberia)
(Sharov, 1961).

Genus Megakhosarina Storozhenko, 1993
Type species: Megahkosara explicata Sharov, 1961, by original designation.

COMPOSITION. Six species from the Middle and Upper Permian of Europe
and Asia.
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Megakhosarina delucida (Sharov, 1961)
LOCALITY. The Middle Permian Kaltan locality in Russia (West Siberia)
(Sharov, 1961; Storozhenko, 1993).

Megakhosarina explicata (Sharov, 1961)
LOCALITY. The Middle Permian Kaltan locality in Russia (West Siberia)
(Sharov, 1961; Storozhenko, 1993).

Megakhosarina magna Aristov, 2008
LOCALITY. The Middle Permian Chepanikha locality in European Russia
(Aristov, 2008a).

Megakhosarina simplex (Sharov, 1961)
LOCALITY. The Middle Permian Kaltan locality in Russia (West Siberia)
(Sharov, 1961; Storozhenko, 1993).

Megakhosarina tshepanikhensis Aristov, 2008
LOCALITY. The Middle Permian Chepanikha locality in European Russia
(Aristov, 2008Db).

Megakhosarina vyaznikensis Aristov, 2009
LOCALITY. The Upper Permian Balymotikha locality in European Russia
(Aristov, 2009b).

Genus Megakhosarodes Storozhenko, 1993

Type species: Megakhosarodes zajsanicus Storozhenko, 1993, by original de-
signation.

COMPOSITION. Seven species from the Middle and Upper Permian and the
Middle Triassic of Europe and Asia.

Megakhosarodes borealis Aristov, 2013
LOCALITY. The Upper Permian Balymotikha locality in European Russia
(Aristov, 2013a).

Megakhosarodes obtusus Storozhenko, 1993
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1993).

Megakhosarodes paulovenosus Storozhenko, 1993
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1990).
14



Megakhosarodes shcherbakovi Aristov, 2011
LOCALITY. The Upper Permian Anakit locality in Russia (West Siberia)
(Aristov, 2011b).

Megakhosarodes tensilis Aristov, 2013
LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2013a).

Megakhosarodes vosgesicus Aristov, Grauvogel-Stamm et Marchal-Papier, 2011
LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

Megakhosarodes zajsanicus Storozhenko, 1993
LOCALITY. The Middle Permian Karaungir I locality in Kazakhstan (Storo-
zhenko, 1993).

Genus Mesoblattogryllus Storozhenko, 1990

Type species: Mesoblattogryllus intermedius Storozhenko, 1990, by original
designation.

COMPOSITION. Originally Mesoblattogryllus includes only the type species
from Madygen locality. Later M. conjunctus and M. longipennis was described
from the same locality (Storozhenko, 1992), but herein both are placed in the genus
Costatoviblatta (Blattogryllidae) by the branches M4 and MP arisen from CuA
separately one from another. Finally, Protoblattogryllus abruptus described from
Madygen (Storozhenko, 1990) was transferred to Mesoblattogryllus (Aristov,
2011a). Thus, now the genus Mesoblattogryllus consists of two species from the
Middle Triassic of Asia.

NOTES. Herein this genus is transferred from Blattogryllidae to Megakho-
saridae.

Mesoblattogryllus abruptus (Storozhenko, 1990)
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhen-
ko, 1990; Aristov, 2011a).

Mesoblattogryllus intermedius Storozhenko, 1990
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhen-
ko, 1990).

Genus Metakhosara Storozhenko, 1993
Type species: Metakhosara sharovi Storozhenko, 1993, by original designation.

COMPOSITION. One species from the Middle Triassic of Asia.
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Metakhosara sharovi Storozhenko, 1993
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhen-
ko, 1993).
Genus Microkhosara Storozhenko, 1993
Type species: Microkhosara fragilis Storozhenko, 1993, by original designation.
COMPOSITION. One species from the Middle Permian of Europe.
Microkhosara fragilis Storozhenko, 1993
LOCALITY. The Middle Permian Kityak locality in European Russia (Storo-
zhenko, 1993).
Genus Miolopterina Riek, 1976
Type species: Miolopterina tenuipennis Riek, 1976, by original designation.
COMPOSITION. One species from the Upper Permian of Africa.
Miolopterina tenuipennis Riek, 1976
LOCALITY. The Upper Permian Mooi River locality in South Africa (Kwazulu-
Natal) (Riek, 1976).
Genus Parakhosara Storozhenko, 1993
Type species: Parakhosara nasuta Storozhenko, 1993, by original designation.
COMPOSITION. Ten species from the Permian of Europe.
Parakhosara amoena Storozhenko, 1993

LOCALITY. The Middle Permian Soyana locality in European Russia (Sto-
rozhenko, 1993).

Parakhosara coalita Aristov, 2004
LOCALITY. The Lower Permian Tshekarda locality in European Russia (Aris-
tov, 2004b).

Parakhosara incommoda Storozhenko, 1993
LOCALITY. The Lower Permian Vorkuta locality in European Russia (Storo-
zhenko, 1993).

Parakhosara kopylovi Aristov, 2009
LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2009c).
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Parakhosara magna Storozhenko, 1994
LOCALITY. The Middle Permian Soyana locality in European Russia (Sto-
rozhenko, 1994a).

Parakhosara martynovi (Storozhenko, 1993)
LOCALITY. The Lower Permian Tshekarda locality in European Russia (Aris-
tov, 2000).

Parakhosara mutoviensis Aristov, 2009
LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2009c¢).

Parakhosara nasuta Storozhenko, 1993
LOCALITY. The Middle Permian Soyana locality in European Russia (Storo-
zhenko, 1993).

Parakhosara proxima Storozhenko, 1993
LOCALITY. The Middle Permian Soyana locality in European Russia (Storo-
zhenko, 1993).

Parakhosara reticulata Aristov, 2013
LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2013b).

Genus Pectinokhosara Aristov, 2004

Type species: Pectinokhosara sylvardembioides Aristov, 2004, by original
designation.

COMPOSITION. One species from the Lower Permian of Europe.

Pectinokhosara sylvardembioides Aristov, 2004
LOCALITY. The Lower Permian Tshekarda locality in European Russia (Aris-
tov, 2004Db).

Genus Protoblattogryllus Storozhenko, 1990

Type species: Protoblattogryllus zajsanicus Storozhenko, 1990, by original
designation.

COMPOSITION. Five species from the Middle and Upper Permian of Europe
and Asia and the Middle Triassic of Asia.

NOTES. Herein this genus is transferred from Blattogryllidae to Megakhosaridae.
The genus Microblattogryllus Storozhenko, 1990 from the Middle Triassic of Kyr-
gyzstan (Storozhenko, 1990) was synonymized with Protoblattogryllus (Aristov,
2011a).
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Protoblattogryllus asiaticus Storozhenko, 1990
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storo-
zhenko, 1990).

Protoblattogryllus nedubrovensis Aristov, 2011
LOCALITY. The Upper Permian Nedubrovo locality in Europaen Russia
(Aristov, 2011a).

Protoblattogryllus variabilis (Storoezhenko, 1990)
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhen-
ko, 1990; Aristov, 2011a).

Protoblattogryllus vittatus Aristov, 2011
LOCALITY. The Upper Permian Anakit locality in European Russia (Aristov,
2011b).

Protoblattogryllus zajsanicus Storozhenko, 1990
LOCALITY. The Middle Permian Karaungir II locality in Kazakhstan (Storo-
zhenko, 1990).

Genus Syndesmophora Martynov, 1937

Type species: Syndesmophora composita Martynov, 1937, by original designa-
tion.

COMPOSITION. One species from the Middle Permian of Europe.
NOTES. This genus was synonymized under genus Megakhosara (Sharov, 1961),
but later was considered as separate genus (Aristov, 2004a).

Syndesmophora composita Martynov, 1937
LOCALITY. The Middle Permian Kargala locality in European Russia (Mar-
tynov, 1937; Aristov, 2004a).

Genus Tshekhosara Novokshonov, 1998

Type species: Tshekhosara improvida Novokshonov, 1998, by original desig-
nation.

COMPOSITION. One species from the Lower Permian of Europe.
Tshekhosara improvida Novokshonov, 1998

LOCALITY. The Lower Permian Tshekarda locality in European Russia
(Novokshonov, 1998).
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Taxa erroneously placed in Megakhosaridae

The genus Ideliopsis Carpenter, 1948 from the Lower Permian of USA, which
was placed in the family Megakhosaridae (Storozhenko, 1998), is recently trans-
ferred to the family Cacurgidae (Aristov, 2012). The genus Alekhosara Aristov,
2008 described in Megakhosaridae from the Upper Permian of European Russia
(Aristov, 2008a) is transferred to the family Liomopteridae (Aristov, 2013c).
Megakhosarina intricata Aristov, 2008 from the Upper Permian of European
Russia (Aristov, 2008a) is transferred to the family Mesorthopteridae (Aristov, in
press).

Family Blattogryllidae Rasnitsyn, 1976

Blattogryllidae Rasnitsyn, 1976: 503.
Plesioblattogryllidae Huang, Nel & Petrulevicius, 2008: 18; syn. nov.

Type genus: Blattogryllus Rasnitsyn, 1976.

REVISED DIAGNOSIS. Pronotum with broad lateral expansions (paranota);
mid and hind tibia directed backward. Forewing: Sc concave and ending on the
anterior wing margin; costal field narrower or as wide as subcostal field; RS arises
in basal half of wing; interradial field not widened; the base of M completely
integrate with Cud; MA and MP arise from CuA as separate branches; Cud not
divided in CuA; and CuA,; intercubital field crossed by posterior branches of CuA;
CuP simple, concave; clavus absent.

COMPOSITION. Family consists of 13 genera, beside them one genus is known
from the Middle Permian only, one genus is known from the Upper Permian to the
Middle Triassic, fore genera are known from the Triassic only, three genera are
known from the Triassic to Jurassic, and fore genera are known from the Jurassic
only.

NOTES. The genus Duoduo was described as Grylloblattida incertae sedis (Gui,
2012). Herein it is placed in Blattogryllidae based on separated origin of MA and
MP from CuA in forewing. Herein Plesioblattogryllidae is synonymized under
Blattogryllidae, therefore the genus Plesioblattogryllus is transferred in the latter
family. Two species of the genus Mesoblattogryllus are placed below in the genus
Costatoviblatta.

List of the genera and species of Blattogryllidae with taxonomic notes

Genus Anoblattogryllus Storozhenko, 1990

Anoblattogryllus Storozhenko, 1990: 62.
Anablattogryllus (sic!): Storozhenko, 1998: 172.

Type species: Anoblattogryllus fundatus Storozhenko, 1990, by original desig-
nation.

COMPOSITION. One species from the Middle Triassic of Asia.
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Anoblattogryllus fundatus Storozhenko, 1990
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storo-
zhenko, 1990).

Genus Baharellinus Storozhenko, 1992

Type species: Baharellinus dimidiatus Storozhenko, 1992, by original desig-
nation.

COMPOSITION. Five species from the Upper Permian of Europe and the
Middle Triassic of Europe and Asia.

Baharellinus dilaceratus Aristov, 2013

LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2013b).

Baharellinus dimidiatus Storozhenko, 1992
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1990).

Baharellinus pectinatus Storozhenko, 1992
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1990).

Baharellinus porrectus Aristov, 2013

LOCALITY. The Upper Permian Isady locality in European Russia (Aristov,
2013b).

Baharellinus umbrosus Aristov, Grauvogel-Stamm et Marchal-Papier, 2011
LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

Genus Baharellus Storozhenko, 1988
Type species: Baharellus lineatus Storozhenko, 1988, by original designation.
COMPOSITION. Two species from the Middle Triassic and the Middle or

Upper Jurassic of Asia.

Baharellus lineatus Storozhenko, 1988
LOCALITY. The Middle or Upper Jurassic Bakhar locality in Mongolia (Storo-
zhenko, 1988).

Baharellus madygensis Storozhenko, 1992
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1992).
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Genus Blattogryllus Rasnitsyn, 1976

Type species: Blattogryllus karatavicus Rasnitsyn, 1976, by original designa-
tion.

COMPOSITION. Two species from the Lower and Upper Jurassic of Asia.

Blattogryllus karatavicus Rasnitsyn, 1976
LOCALITY. The Upper Jurassic Karatau locality in Kazakhstan (Rasnitsyn,
1976).

Blattogryllus rasnitsyni Storozhenko, 1990
LOCALITY. The Lower Jurassic Sogyuty locality in Kyrgyzstan (Storozhenko,
1990).

Genus Costatoviblatta Storozhenko, 1992

Costatoviblatta Storozhenko, 1992: 70.
Costatooviblatta (sic!): Storozhenko, 1998: 172.

Type species: Costatoviblatta aenigmatosa Storozhenko, 1992, by original de-
signation.

REVISED DIAGNOSIS. Forewing: Sc ending on C and reaching apical third or
quarter of wing; RS originate in basal third or quarter of wing, pectinate backward,
with 4-8 branches; MA simple or with 2-4 branches; MP desclerotized near the
middle, simple or with 2-3 branches; Cud with 2-4 branches; CuP simple, concave;
intercubital area narrow and crossed by few simple S-shaped veins; 4; with 2-6; 4,
with 2-4 branches.

SPECIES INCLUDED. Fore species from the Middle Triassic and the Lower
Jurassic of Kyrgyzstan, two of them are transferred herein from Mesoblattogryllus
to Costatoviblatta.

Costatoviblatta aenigmatosa Storozhenko, 1992

Costatoviblatta aenigmatosa Storozhenko, 1992: 70, figs. 3, 4; Storozhenko, 1998: 172,
figs. 422-424.

MATERIAL EXAMINED. Holotype (PIN, No 2240/1804; positive and negative
imprints of head, pronotum, forewings and basal part of hind wings,) from the
Middle Triassic Madygen locality in Kyrgyzstan and 59 paratypes from the same
locality.

LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan.

Costatoviblatta conjuncta (Storozhenko, 1992), comb. n.

Mesoblattogryllus conjunctus Storozhenko, 1992: 69, figs. 2a, 2b; Storozhenko, 1998:
172, fig. 427.
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MATERIAL EXAMINED. Holotype (PIN, No 2785/2242; positive and nega-
tive imprints of forewings, head, pronotum and fore femora) from the Middle
Triassic Madygen locality in Kyrgyzstan and two paratypes from the same locality.

NOTES. This species is transferred from Mesoblattogryllus to Costatoviblatta
based on the follow combination of features: MA and MP arise from CuA as
separate branches; C reaching apical third of wing, RS with 4-8 branches and the
proximal branch of CuA almost straight.

LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan.

Costatoviblatta longipennis (Storozhenko, 1992), comb. n.

Mesoblattogryllus longipennis Storozhenko, 1992: 70, fig. 2¢; Storozhenko, 1998: 172,
fig. 428.

MATERIAL EXAMINED. Holotype (PIN, No 2389/159; positive imprint of
hind wing) from the Lower Jurassic Sagul locality in Kyrgyzstan.

NOTES. This species is also transferred herein from Mesoblattogryllus to Cos-
tatoviblatta. It is a single Jurassic species of the genus Costatoviblatta.

LOCALITY. The Lower Jurassic Sagul locality in Kyrgyzstan.

Costatoviblatta similis Aristov, 2011
Costatoviblatta similis Aristov, 2011a: 63, figs. 2b, 2c; PI. 12, fig. 7.

MATERIAL EXAMINED. Holotype (PIN, No 2555/1280; positive and nega-
tive imprints of forewing) from Madygen locality, the Middle Triassic, Madygen
Formation).

LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan.

NOTES. This species closely related to C. aenigmatosa, but differs by the two-
branched A4; (in C. aenigmatosa A; with 3-5 branches).

Genus Dorniella Bode, 1953
Type species: Dorniella pulchra Bode, 1953, by original designation.
COMPOSITION. Six species from the Middle Triassic and the Lower Jurassic

of Europe and Asia.

Dorniella apectinata Aristov, Grauvogel-Stamm et Marchal-Papier, 2011
LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

Dorniella diluta Aristov, Grauvogel-Stamm et Marchal-Papier, 2011
LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

Dorniella elcanoides Aristov, Grauvogel-Stamm et Marchal-Papier, 2011
LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).
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Dorniella ovalis Aristov, Grauvogel-Stamm et Marchal-Papier, 2011
LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

Dorniella primitiva Storozhenko, 1992
LOCALITY. The Middle Triassic Madygen locality in Kyrgyzstan (Storozhenko,
1992).

Dorniella pulchra Bode, 1953

LOCALITY. The Lower Jurassic Grassel and Beienrode localities in Germany
(Bode, 1953).

NOTES. Described from same localities Dorniella biramosa Bode, 1953, D.
brunsvicensis Bode, 1953, D. multiramosa Bode, 1953, D. triramosa Bode, 1953,
and D. violata Bode, 1953 were sinonymized with D. pulchra by Storozhenko
(1988).

Genus Duoduo Cui, 2012
Type species: Duoduo gianae Cui, 2012, by original designation.

COMPOSITION. One species from the Middle Jurassic of Asia.
NOTES. Herein this genus is transferred from the formal cladotypic taxon
Blattogryllopterida to Blattogryllidae.

Duoduo gianae Cui, 2012
LOCALITY. The Middle Jurassic Daohugou locality in China (Inner Mongolia)
(Cui, 2012).

Genus Embigryllus Aristov, Grauvogel-Stamm et Marchal-Papier, 2011

Type species: Embigryllus shcherbakovi Aristov, Grauvogel-Stamm et Marchal-
Papier, 2011, by original designation.

COMPOSITION. One species from the Middle Triassic of Europe.
Embigryllus shcherbakovi Aristov, Grauvogel-Stamm et Marchal-Papier, 2011

LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

Genus Griphopteron Handlirsch, 1939
Type species: Griphopteron molle Handlirsh, 1939, by original designation.

COMPOSITION. One species from the Lower Jurassic of Europe.
Griphopteron molle Handlirsh, 1939

LOCALITY. The Lower Jurassic Dobbertin locality in Germany (Mecklenburg)
(Handlirsch, 1939).
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Genus Mallorcagryllus Aristov et Zessin, 2009

Type species: Mallorcagryllus hispanicus Aristov et Zessin, 2009, by original
designation.

COMPOSITION. One species from the Triassic of Europe.
Mallorcagryllus hispanicus Aristov et Zessin, 2009
LOCALITY. The Triassic Mallorca locality in Spain (Port de Estellencs) (Aris-
tov & Zessin, 2009).
Genus Permoblattogryllus Aristov, 2011

Type species: Permoblattogryllus praecox Aristov, 2011, by original designa-
tion.

COMPOSITION. One species from the Middle Permian of Europe.
Permoblattogryllus praecox Aristov, 2011

LOCALITY. The Middle Permian Soyana locality in European Russia (Aristov,
2011a).

Genus Plesioblattogryllus Huang, Nel et Petrulevicus, 2008

Type species: Plesioblattogryllus magnificus Huang, Nel et Petrulevicus, 2008,
by original designation.

COMPOSITION. Two species from the Middle Jurassic of Asia.

Plesioblattogryllus magnificus Huang, Nel et Petrulevi¢us, 2008
LOCALITY. The Middle Jurassic Daohugou locality in China (Inner Mongolia)
(Huang et al., 2008).

Plesioblattogryllus minor Ren et Aristov, 2011
LOCALITY. The Middle Jurassic Daohugou locality in China (Inner Mongolia)
(Ren & Aristov, 2011).

Genus Vosgesopterum Aristov, Grauvogel-Stamm et Marchal-Papier, 2011

Type species: Vosgesopterum arzvillerensis Aristov, Grauvogel-Stamm et
Marchal-Papier, 2011, by original designation.

COMPOSITION. One species from the Middle Triassic of Europe.
Vosgesopterum arzvillerensis Aristov, Grauvogel-Stamm et Marchal-Papier, 2011

LOCALITY. The Middle Triassic Vosges locality in France (Aristov et al.,
2011).

24



Taxa erroneously placed in Blattogryllidae

Described in Blattogryllidae genus Parablattogryllus Storozhenko, 1988 from
the Lower Cretaceous locality Baissa in East Siberia was transferred to the infraclass
Polyneoptera as the genus of uncertain systematic position (Aristov & Storozhenko,
2011). Described also in Blattogryllidae genus Blattogryllulus Storozhenko, 1988
with two species from the Upper Jurassic Houtiin-Hotgor locality in Mongolia
(Storozhenko, 1988) is transferred herein to Grylloblattida incertae sedis because of
lacking the main features of Blattogryllidae or Megakhosaridae.

DISCUSSION

Thus, there are 50 described species in 20 genera of the family Mehakhosaridae
and 28 species in 13 genera of Blattogryllidae. Majority of Mehakhosaridae (14
genera) are Permian, two genera (Megakhosarodes and Protoblattogryllus) are
known from the Upper Permian to the Middle Triassic, and only four genera (Ma-
dygenocephalus, Megablattogryllus, Mesoblattogryllus and Metakhosara, totally
with 7 species) are Triassic. On the contrary, Blattogryllidae is predominately
Mesozoic insects. Only three species of this family (Permoblattogryllus praecox,
Baharellinus porrectus, B. dilaceratus) are known from the Middle and Upper
Permian. Other 25 species are Mesozoic: 16 species in 8 genera are known only
from Triassic, nine species in 7 genera are Jurassic (4 species in 4 genera are found
in the Lower Jurassic, 4 species in 2 genera in the Middle Jurassic, and only Blatto-
gryllus karatavicus is known from the Upper Jurassic).

We believe that Mehakhosaridae, Blattogryllidae and Grylloblattidae forming a
single stem traceable from Permian to nowadays. Therefore the formal cladotypic
taxon Blattogryllopterida (Cui, 2012) is identical to the order Grylloblattida. The
stem Mehakhosaridae + Blattogryllidae + Grylloblattidae is supported in having
pterothoracic segments bearing the midsternal suture (an apomorphic condition),
while in recent Plecoptera and related orders such sutures absent (plesiomorphy).
The predominantly Mesozoic Blattogryllidae show distinct venational synapomor-
phies to mainly Paleozoic Mehakhosaridae. Both Grylloblattidae and Blattogryllidae
are characterized by the distinctly prognathous head, which is very likely an
apomorphic condition (Wipfler et al., 2011). Prognathism, predaceous habits
suggested by features of the mouthparts (Huang et al., 2008), and highly derived
asymmetric male genitalia tentatively support the hypothesized relationship of
extinct forms with modern Grylloblattida (Wipfler et al., 2014). Moreover, the
habitus of Blattogryllidae and Grylloblattidae is an extremely similar, except the
obvious differences between winged and apterous forms. If both taxa occurs in the
same time, they probably be considered as only two subfamilies (Blattogryllinae
and Grylloblattinae) of the family Grylloblattidae, but the long time hiatuses (extinct
grylloblattids unknown from Cretaceous to nowadays) allows us attribute them to
different families.

25



ACKNOWLEDGEMENTS

This study is supported by the Program of the Presidium of the Russian Academy
of Sciences “Problems of the Origin of Life and Formation of the Biosphere”, by
President Grants for Government Support of Young Russian Scientists and the
Leading Scientific Schools of the Russian Federation No MK-6619.2013.4 and No
HIII-150.2014.4, and by the grants of the Russian Foundation for Basic Research
No 13-04-01839 and No 14-04-00649.

REFERENCES

Aristov, D.S. 2000. Grylloblattids of the family Megakhosaridae (Insecta: Grylloblattida)
from the Lower Permian of the Middle Urals. Paleontologicheskii Zhurnal, 2: 6971 [In
Russian].

Aristov, D.S. 2004a. The fauna of grylloblattid insects (Grylloblattida) from the end of the
Late Permian to the first half of the Triassic. Paleontologicheskii Zhurnal, 5: 45-52 [In
Russian, English translation: Paleontological Journal, 38(5): 514-521].

Aristov, D.S. 2004b. The fauna of grylloblattid insects (Grylloblattida) of the Lower Permian
locality of Tshekarda. Paleontological Journal, 38(suppl. 2), 80—145.

Aristov, D.S. 2008a. New grylloblattids of the family Megakhosaridae (Insecta: Grylloblat-
tida) from the Permian of Russia. Paleontologicheskii Zhurnal, 3: 45—49 [In Russian,
English translation: Paleontological Journal, 42(3): 269-272].

Aristov, D.S. 2008b. A new Grylloblattida (Insecta) from the Middle and Upper Permian of
the Russia. Far Eastern Entomologist, 188: 1-7.

Aristov, D.S. 2009a. New Grylloblattida (Insecta) from Kargala locality (Russia; Middle
Permian). Far Eastern Entomologist, 192: 1-8.

Aristov, D.S. 2009b. Review of the stratigraphic distribution of Permian Grylloblattida
(Insecta), with descriptions of new taxa. Paleontologicheskii Zhurnal, 6: 39-48 [In
Russian, English translation: Paleontological Journal, 43(6): 643—651].

Aristov, D.S. 2009c. New Permian grylloblattids (Insecta; Grylloblattida) from Isady locality
(Severodvinian Stage of Vologda Region). Russian Entomological Journal, 18(1): 17-22
[In Russian].

Aristov, D.S. 2010. Review of Grylloblattid Insects (Insecta: Grylloblattida) from the Soli-
kamsk Deposits of the Perm Region. Paleontologicheskii Zhurnal, 5: 28-36 [In Russian,
English translation: Paleontological Journal, 44(5): 505-514].

Aristov, D.S. 2011a. New and little known Blattogryllidae (Insecta: Grylloblattida) from the
Permian and Triassic of Russia, Kazakhstan, and Kyrgyzstan. Paleontologicheskii Zhur-
nal, 1: 59-65 [In Russian, English translation: Paleontological Journal, 45(1): 65-72].

Aristov, D.S. 2011b. New and Little Known Grylloblattida (Insecta) from Intertrappean
Deposits of the Tunguska Basin of Sibiria. Paleontologicheskii Zhurnal, 5: 61-68 [In
Russian, English translation: Paleontological Journal, 45(5): 537-545].

Aristov, D.S. 2012. Composition and Distribution of the Family Cacurgidae (Insecta;
Grylloblattida). Paleontologicheskii Zhurnal, 3: 29-36 [In Russian, English translation:
Paleontological Journal, 46(3): 250-257].

Aristov, D.S. 2013a. New Grylloblattida (Insecta) from the Upper Permian and Lower
Triassic of European Russia and Kazakhstan. Paleontologicheskii Zhurnal, 1: 48-56 [In
Russian, English translation: Paleontological Journal, 47(1): 45-55].

26



Aristov, D.S. 2013b. New Grylloblattids (Insecta: Grylloblattida) from the Upper Permian of
the Vologda Region. Paleontological Journal, 47(7): 751-766.

Aristov, D.S. 2013c. Urzhumian and Severodvinian Localities. Paleontological Journal,
47(7): 643-649.

Aristov, D.S. 2014. A new Mesorthopteridae (Insecta; Grylloblattida) from Permian of
Russia. Paleontologicheskii Zhurnal, 4: [In press].

Aristov, D.S., Grauvogel-Stamm, L. & Marchal-Papier F. 2011. New Grylloblattid Insects
(Insecta: Grylloblattida) from the Grés a Voltzia of the Vosges (Middle Triassic of
France). Paleontologicheskii Zhurnal, 2: 39—45 [In Russian, English translation:
Paleontological Journal, 45(2): 159-166].

Aristov, D.S. & Rasnitsyn A.P. 2013. Tracing affinities of ice crawlers, stoneflies, earwigs
and webspinners. 6th International Congress on Fossil Insects, Arthropods and Amber.
Byblos, April 2013: 24.

Aristov, D.S. & Storozhenko, S.Yu. 2011. The taxonomic position of the genus Para-
blattogryllus Storozhenko, 1988 (Insecta) from the Cretaceous of Russia. Far Eastern
Entomologist, 236: 14-16.

Aristov, D. & Zessin, W. 2009. Mallorcagryllus hispanicus n. gen. et sp. — eine neue
Grylloblattide (Insecta: Grylloblattida: Blattogryllidae) aus dem Unteren Buntsandstein
der Insel Majorca, Spanien. Virgo, Mitteilungsblatt des Entomologischen Vereins
Mecklenburg, 12(1): 30-33.

Bode, A. 1953. Die Insektenfauna des Ostniedersachsischen Oberen Lias. Palaeontographica.
Abt. A. Palazoologie-Stratigraphie, 103: 1-375.

Carpenter, F.M. 1992. Treatise on Invertebrate Paleontology. Part R. Arthropoda 4. Vol. 3:
Superclass Hexapoda. Boulder, Colorado and Lawrence Publishers, Kansas. 655 pp.

Cui, Y. 2012. New data on the Blattogryllidae-Plesioblattogryllidae-Grylloblattidae complex
(Insecta: Grylloblattida: Blattogryllopterida tax. n.). Arthropod Systematics & Phylogeny,
70(3): 167-180.

Dijk, D.E. van & Geertsema, H. 1999. Permian insects from the Beaufort Group of Natal,
South Africa. Annals of the Natal Museum, 40: 137-171.

Handlirsch, A. 1939. Neue Untersuchungen iiber die fossilen Insekten. II. Teil. Annalen des
Naturhistorischen Museums in Wien, 49: 1-240.

Huang, D.-Y, Nel, A. & Petrulevi¢ius, J.F. 2008. New evolutionary evidence of Gryllo-
blattida from the Middle Jurassic of Inner Mongolia, north-east China (Insecta,
Polyneoptera). Zoological Journal of the Linnean Society, 152(1): 17-24.

Martynov, A.V. 1937. Permskie iskopaemye nasekomye Kargaly i ikh otnosheniya [The
Permian extinct insects of Kargala and their relationship]. Trudy Paleontologicheskogo
Instituta AN SSSR, 7(2): 8-91. [In Russian].

Novokshonov, V.G. 1998. Tshekhosara improvida n. gen. et n. sp. (Insecta: Grylloblattida,
Megakhosaridae) aus dem unteren Perm des Urals. Paldontologische Zeitschrift, 72(1/2):
65-66.

Rasnitsyn, A.P. Grylloblattidy — sovremennye predstaviteli otryada protoblattod (Insecta,
Protoblattodea) [Grylloblattidae: modern representatives of the order Protoblattodea
(Insecta)]. Doklady Akademii nauk SSSR, 228(2): 502—504. [In Russian].

Ren, D. & Aristov, D.S. 2011. A new species of Plesioblattogryllus Huang, Nel et Pet-
rulevicius, (Grylloblattida: Plesioblattogryllidae) from the Middle Jurassic of China.
Paleontologicheskii Zhurnal, 3: 36-37 [In Russian, English translation: Paleontological
Journal, 45(3): 273-274].

Riek, E.F. 1973. Fossil insects of Upper Permian of Natal, South Africa. Annals of the Natal
Museum, 21(3): 513-532.

27



Riek, E.F. 1976. New Upper Permian insects from Natal. Annals of the Natal Museum, 22(3):
755-789.

Sharov, A.G. 1961. Otryad Paraplecoptera [Order Paraplecoptera]. /n: Paleozoiskie nase-
komye Kuznetskogo basseina [Paleozoic insects of Kuznetsk Basin]. Trudy Paleonto-
logicheskogo Instituta AN SSSR, 85: 164-224.

Sharov, A.G. 1962. Otryad Paraplecoptera [Order Paraplecoptera]. P. 119-134. In: Rohden-
dorf, B.B. (ed.). Osnovy paleontologii. Chlenistonogie, trakheinye i khelitserovye
[Fundamentals of Paleontology: Arthropods, Tracheates, and Chelicerates]. AN SSSR
Publ., Moscow. 560 p. [In Russian].

Storozhenko, S.Yu. 1988. New and little known Mesozoic grylloblattids (Insecta). Paleonto-
logicheskii Zhurnal, 4: 48-54 [In Russian].

Storozhenko, S.Yu. 1990. New Permian and Mesozoic grylloblattid insects (Insecta, Gryllo-
blattida: Blattogryllidae, Geinitziidae) from Asia. Paleontologicheskii Zhurnal, 4: 57-65
[In Russian, English translation: Paleontological Journal, 24(4): 53-61].

Storozhenko, S.Yu. 1992. New Mesozoic grylloblattid insects (Grylloblattida) from Central
Asia. Paleontologicheskii Zhurnal, 1: 67-75 [In Russian].

Storozhenko, S.Yu. 1993. Revision of the family Megakhosaridae (Grylloblattida). Trudy
Paleontologicheskogo Instituta AN SSSR, 252: 100—112. [In Russian].

Storozhenko, S.Yu. 1994a. Permian fossil insects of North-East Europe: new Atactophle-
biidae, Ideliidaec and Megakhosaridae (Grylloblattida). Zoosystematica Rossica, 3: 49—
52.

Storozhenko, S. 1994b. New Triassic grylloblattids from Kirghizia (Insecta, Grylloblattida).
SPIXIANA, 17(1): 27-35.

Storozhenko, S.Yu. 1998. Sistematika, filofeniya i evolyutsiya grilloblattidovykh nasekomykh
(Insecta:Grylloblattida) [Sistematics, phylogeny and evolution of the grylloblattids
(Insecta:Grylloblattida)]. Dalnauka, Vladivostok. 207 pp. [In Russian].

Storozhenko, S.Yu. 2002. Order Grylloblattida Walker, 1914 (= Notoptera Crampton, 1915,
= Qrylloblattodea Brus et Melander, 1932, + Protorthoptera Handlirsch, 1906, =
Paraplecoptera Martynov, 1925, + Protoperlaria Tillyard, 1928). P. 278-281. In:
Rasnitsyn, A.P. & Quicke, D.L.J. (eds.). History of insects. Kluwer Academic Publishers,
Dordrecht. 517 pp.

Wipfler, B., Machida, R., Miiller, B & Beutel, R. 2011. On the head morphology of
Grylloblattodea (Insecta) and the systematic position of the order — with a new
nomenclature for the head muscles of Neoptera. Systematic Entomology, 36: 241-266.

Wipfler, B., Bai, M., Schoville, S., Dallai, R., Uchifune, T., Machida, R., Cui, Y. & Beutel,
R.G. 2014. Ice Crawlers (Grylloblattodea) — the history of the investigation of a highly
unusual group of insects. Journal of Insect Biodiversity, 2(2): 1-25.

© Far Eastern entomologist (Far East. entomol.) Journal published since October 1994.

Editor-in-Chief: S.Yu. Storozhenko

Editorial Board: A.S. Lelej, N.V. Kurzenko, M.G. Ponomarenko, E.A. Beljaev, V.A. Mutin,
E.A. Makarchenko, T.M. Tiunova, P.G. Nemkov, M.Yu. Proshchalykin, S.A. Shabalin

Address: Institute of Biology and Soil Science, Far East Branch of Russian Academy of
Sciences, 690022, Vladivostok-22, Russia.

E-mail: entomol@ibss.dvo.ru web-site: http://www.biosoil.ru/fee



