
INTRODUCTION

“Grylloblattodea” is a small order of cryptic insects that
is supposed to have been much more diverse during the
Paleozoic and Early Mesozoic. About 50 extinct families
have been described, mainly on the basis of wing struc-
tures, even if extant grylloblattids are apterous. The body
structures of the great majority of these fossils are
unknown. Storozhenko (2002) indicated that the group
has no synapomorphy “because of paraphyletic state of
the order in respect to other perlideans”. Fossil “Gryl-
loblattids” are today as a kind of rag-bag for numerous
fossil taxa with relatively similar wing venation. Thus the
discovery of new potential representatives with preserved
body structures is of great interest for a better under-
standing of the definition for the whole group.

The volcanic deposits near the Daohugou Village
(Wuhua Township, Ningcheng County, Inner Mongolia,
and North-east China) of the Middle Jurassic Jiulongshan
Formation yielded a very rich fossil fauna since the end
of the twentieth century, which represent a typical terres-
trial ecosystem. Recent isotopic studies indicate that the
geological age of superjacent volcanic rock of the
Daohugou Bed is ca. 164–165 Ma (Chen et al., 2004; Liu
et al., 2004). This fauna became famous because of the
exquisite preservation of fossils and findings of soft tis-
sues (Wang et al., 2002; Gao & Shubin, 2003; Wang,
2004; Ji et al., 2006). The invertebrates are mainly repre-
sented by several arthropod groups such as insects, con-
chostracans, anostracans and spiders (Huang et al., 2006).
At least 20 different insect orders were recognized from
this fauna. We report herein the discovery of a new insect
with a grylloblattodean wing venation. This grylloblatto-
dean fauna is very diverse and original as we already
described a new family very similar to the Jurassic Blatto-
gryllidae (Huang et al., in press). The new fossil has three
(or four?) -segmented tarsi, which is very unusual for a

“Grylloblattodea”, as all the modern representatives and
the few fossil taxa with preserved legs have five-
segmented tarsi, and the Mantophasmatodea, potential
modern sister group of recent Grylloblatodea (Cameron et
al., 2006), also have five-segmented tarsi. Our fossil also
has a supplementary longitudinal vein in the subcostal
area, a rare character among the Neoptera, except for
some orthopteroids.

MATERIAL AND METHODS

We follow the wing venation nomenclature of Storozhenko
(1998), especially in the structure of the cubital veins, except for
the still enigmatic nature of the strong arculus (crossvein)
between median and cubital veins that Storozhenko (1998) con-
sidered as a convex posterior branch of median vein called
“M5”. The drawing of the wing venation was made under a bin-
ocular Olympus SZX9 using a camera lucida.

SYSTEMATICS

Order Grylloblattodea Walker, 1914

Family Juraperlidae fam. n.

Type genus. Juraperla gen. n.

Diagnosis. Legs: three (or four?) segmented-tarsi. Fore
wing: a long slightly curved vein between Sc and C
(unique apomorphy in Grylloblattodea); M divided into
simple MA and simple MP at arculus level; RS simple;
CuA2 simple; CuA1 pectinate; a long and broad cell in
anal area; A1 simple, A2 pectinate with three posterior
branches.

Genus Juraperla gen. n.

Type species. Juraperla daohugouensis gen. n., sp. n.

Diagnosis. As for the family.

Etymology. Named after the Jurassic and Perla.
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Juraperla daohugouensis sp. n.

(Figs 1–2)

Diagnosis. As for the family.
Description. Two fore wings and hind leg attached to

thorax. Fore wing 16.3 mm long, 4.9 mm wide; costal
area broad (0.8 mm), with long vein between Sc and ante-
rior wing margin slightly curved at base, and distally
straight, with eight cells and reaching anterior wing
margin 7.8 mm distal of wing base, miming a subcosta
anterior but flat, neither concave nor convex; distal cross-
veins between Sc and C simple; Sc ending in C; series of
crossveins regularly disposed between Radius and Sc; RS
emerging from R 8.2 mm from wing base, apical part of
R and RS simple with one row of cells between them;
basal stem of M separated from radial stem, but strongly
approximate; M divided into MA and MP 3.3 mm from
wing base, at arculus level, MA and MP simple; strong
crossvein between MA and RP near the base of the latter;
MP desclerotised; strong arculus between M and CuA
(“M5” sensu Storozhenko, 1998); series of slightly sig-
moidal crossveins between MP and CuA; CuA divided
into CuA1 and CuA2 3.1 mm from wing base, just basal
of arculus; CuA basally straight, CuA1 pectinated with
four posterior branches; CuA2 simple, with six crossveins
between it and CuA; CuP concave, simple; A1 simple; A2
with three branches; elongate hexagonal cell between A1
and A2; A3 simple and sigmoidal.

Hind leg with tibia armedwith some short and broad
spines and slightly contracted at apex; tip of first tarsal
segment oblique, second segment very short triangle-
shape, with apical margin strongly oblique, third segment
longest with an apical row of setae; small joint with setae
at base of claws (arolia or fourth segment?); pair of claws
simple and sharp with broad base.

Material. Holotype NIGP 142190, print with two complete
fore wings, one hind leg and fragments of thorax, deposited in
Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, China.

Etymology. Named for the type locality Daohugou.
Stratigraphic horizon. Middle Jurassic Jiulongshan Forma-

tion (ca. 165 Ma); Inner Mongolia, NE China.

Type locality. Near the Daohugou Village, Wuhua Township,
Ningcheng County, Chifeng City, Inner Mongolia, NE China.

Discussion. A median vein completely separated from
the radial vein excludes an attribution to the Blattoneop-
tera, Hemineoptera, and Endoneoptera (= Holometabola)
(sensu Kukalová-Peck & Lawrence, 2004). The
remaining groups are the orthopteroid orders and the Ple-
coneoptera (Plecoptera, “Grylloblattodea” and related
groups). An attribution to the archaeorthopteran orders is
unlikely because this fossil lacks the characteristic pattern
of the median and cubital veins in these groups (Béthoux
& Nel, 2002), despite of the presence of a supplementary
longitudinal vein in the area between Sc and the anterior
wing margin, similar to the subcosta anterior of several
Orthoptera. However, this vein is neither convex nor con-
cave; this suggests that it is simply a secondary vein.

The current classification of the Grylloblattodea and
Plecoptera, including the fossil groups “Protoperlaria” or
“Protoperlina” is very confusing, viz. compare the phylo-
genetic hypotheses of Grimaldi & Engel (2005) to those
of Storozhenko (2002) and Sinitshenkova (2002). Never-
theless, all the families currently included in the Plecop-
tera have a long median stem with a fork into MA and
MP in distal half of wing, unlike Juraperla gen. nov.
(Sinitshenkova, 1987, 2002). An attribution to the Ple-
coptera is also unlikely because in modern Plecoptera
CuP separates from CuA well distal of a basal stem, and
not at the very base of the wing, as in Juraperla

(Béthoux, 2005).
Juraperla has several characters present in some Gryl-

loblattodea, viz. a strong arculus between M and CuA, a
simple concave CuP, CuA forked into a simple posterior
branch CuA2 and a pectinate anterior branch CuA1, a
pectinate series of posterior branches of CuA1, a strong
first crossvein between MA and RS, and a simple RS.

An attribution to the Protoperlina is excluded because
the most basal division of CuA is situated in the anterior
half of the wing, and the branches of CuA1 are not
forming a series of marginal veinlets along the posterior
wing margin. Also, every family currently included in the
“Protoperlina” has a simple costal area between C and Sc,
except for some Permian Aliculidae Storozhenko, 1997 in
which there is a rudimentary and strongly zigzagged vein
between C and Sc, clearly less developed than in
Juraperla (Aristov, 2004).
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Fig. 1. Juraperla daohugouensis gen. et sp. n., holotype
NIGP 142190, photograph (scale bar = 5 mm).

Fig. 2. Juraperla daohugouensis gen. et sp. n., holotype
NIGP 142190, drawing of right fore wing, arrow indicates the
large anal cell between A1 and A2 (scale bar = 4 mm).



Juraperla has the synapomorphy of the subgroup
{Skaliciidae, Idelinellidae, Pinideliidae, Stegopteridae,
Bajanzhargalanidae, Liomopteridae, Havlatiidae, Mady-
genophlebiidae, Gorochoviidae, Tomiidae, Tunguskapte-
ridae, Euremiscidae, Sylvaphlebiidae} of the “Gryllo-
blattina” sensu Storozhenko (2002: 282–283), viz. “fore
wing CuA divided into CuA1 and CuA2”. Storozhenko
(2002) considered this character as convergently devel-
oped in the Lemmatophoridae Sellards, 1909 (Lemmato-
phorina). An attribution to this family is excluded because
Juraperla has retained a strong crossvein between MA
and RP near the base of the latter (“M5”) (absent in Lem-
matophoridae), and its MP is simple, instead of being
two- or three-branched as in Lemmatophoridae.

Attribution to the Skaliciidae, Idelinellidae, or Pinide-
liidae is excluded because the CuA2 of Juraperla is sim-
ple. Affinities with Stegopteridae and Bajanzhargalanidae
are excluded because the costal area of Juraperla is rather
broad, RS is simple, and the fore wing is not tegminised.
Madygenophlebiidae and Havlatiidae have the fore wing
Sc S-shaped, unlike Juraperla. Gorochoviidae have the
fore wing RS pectinate, unlike Juraperla. Sylvaphle-
biidae have their fore wing CuA branches compressed,
without pectinations. Tomiidae have a CuA1 simple, not
pectinate, and an anal area without a large cell. Euremis-
cidae have a fore wing anal vein simple, and a very par-
ticular shape of MP and CuA1.

The fore wing of Juraperla looks very similar to those
of the Permian Tunguskapteridae Storozhenko &
Vršanský, 1995, in the simple RS, MA, MP, CuA2, and
CuP, and the presence of a group of cells delimited by
anal veins. The two genera Tunguskaptera Storozhenko
& Vršanský, 1995 and Ferganamadygenia Storozhenko
& Vršanský, 1995 have a vein A1 pectinate with four to
ten posterior branches, and their group of cells delimited
by main anal veins is in a very basal position and dis-
tinctly shorter than in Juraperla.

Lastly, Juraperla differs from all the known Grylloblat-
todea in the presence of a secondary longitudinal vein
between Sc and the costal margin.

PHYLOGENETIC IMPLICATIONS

The modern Grylloblattodea have five-segmented tarsi,
as in their putative sister group Mantophasmatodea (Cam-
eron et al., 2006), which is a plesiomorphic condition
(Grimaldi & Engel, 2005). The number of tarsomeres is
unknown in the great majority of the fossil taxa currently
attributed to the Grylloblattodea, and those with such
structures preserved have five-segmented tarsi (Blatto-
gryllidae and a new Chinese family, Huang & Nel, in
prep.). The character “three (or four?)-segmented tarsi” of
Juraperla is very specialized and surprising for a Gryl-
loblattodea. It would suggest that at least some fossil taxa
attributable to this group on the basis of their wing vena-
tion had some body structures very different from those
of the modern clade Grylloblattodea + Mantophasmato-
dea. This would justify the possible separation of an
undetermined subset of the fossil taxa currently attributed
to the “Grylloblattodea” into a separate order, maybe for
the subgroup {Skaliciidae, Idelinellidae, Pinideliidae, Ste-
gopteridae, Bajanzhargalanidae, Liomopteridae, Havlatii-
dae, Madygenophlebiidae, Gorochoviidae, Tomiidae,
Tunguskapteridae, Euremiscidae, and Sylvaphlebiidae} in
which the Juraperlidae fall on the basis of one (but homo-
plastic) wing venation character. But such an important
change in the grylloblattodean systematics has to wait for
the discovery of the homologous body structures in these
taxa. The real position of numerous fossil taxa based on
wing structures only and currently included in the
probably paraphyletic (or even polyphyletic) Grylloblat-
todea will remain uncertain until their body structures are
known.
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