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With 18 genera and 29 species described, the extinct
family Dysmorphoptilidae Handlirsch, 1906 is one of the
most diverse members of the early cicadomorphan insects,
widespread from the Middle Permian to the Upper Jurassic
of Europe, Siberia, Central Asia, South China, South Africa,
South America, and Australia (Shcherbakov, 1984, 2000;
Martins-Neto et al., 2003; Lambkin, 2015, 2016; Lara &
Wang, 2016; Szwedo & Huang, 2019).

The classification of this morphologically diversified
family is still controversial, and its phylogeny needs to be
further substantiated (Lambkin, 2015; Szwedo & Huang,
2020). Shcherbakov (1984), Nicholson et al. (2015), and
Szwedo & Huang (2019) considered the poorly known
extinct family Eoscarterellidae Evans, 1956 (containing
Permian Belmontocarta, Evans, 1958 and Dysmorphoscar-
tella Riek, 1973, and Triassic Mesonirvana Evans, 1956
and Foscarterella Evans, 1956) as a junior synonym of
Dysmorphoptilidae, but other authors restored it as separate
family belonging to Dysmorphoptiloidea (incl., Carpenter,
1992; Hamilton, 1992; Szwedo et al., 2004; Jell, 2004; Lara
& Wang, 2016; Szwedo, 2018). Lambkin (2016) suggested
that the dysmorphoptilids from the Triassic of Queensland
can be separated in two subgroups (i.e., eoscarterellid and
dysmorphoptilid). Szwedo & Huang (2019) summarized
the confused classification history of the Dysmorphoptili-
dae, established a new subfamily, and proposed to divide
the Dysmorphoptilidae into five subfamilies: Dysmorphop-
tilinae Handlirsch, 1906, Eoscarterellinae Evans, 1956,
Fulgoringruinae Pinto, 1990, Gallegomorphoptilinae Mar-
tins-Neto & Gallego, 2006, and Permocixiellinae Szwedo
& Huang, 2019.

The Middle Permian Yinping Formation is a localized
stratum distributed only at Anhui Province, South China,
which has yielded abundant fossil insects, primarily
Coleoptera, Hemiptera, and Orthoptera, (Huang et al.,
2007; Lin et al., 2010; Ponomarenko et al., 2014). Until
recently, only six genera and six species have been described
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from the Yinping Formation: Dikerocoleus divisus Lin,
1982 (Coleoptera), Sinojurina permiana Huang, Nel,
Lin & Dong, 2007 (Glosselytrodea), Sinoagetopanorpa
permiana Lin, Nel & Huang, 2010 (Mecoptera), Linicupes
yinpinensis Ponomarenko, Yan & Huang, 2014 (Coleoptera),
Linglunxiellus chaohuensis Szwedo & Huang, 2019
(Hemiptera), and Legendreia magnifica Huang, Schubnel
& Nel, 2020 (Orthoptera) (Lin, 1982; Huang et al., 2007,
Lin et al., 2010; Ponomarenko et al., 2014; Szwedo &
Huang, 2019; Huang et al., 2020). Here we erect another
taxon, Sinomorphoptila incompleta gen. et sp. nov., from
the same locality of the Yinping Formation in Chaohu City,
Anhui Province, China.

Material and methods

The studied specimen (NIGP173214), preserved in black
shale, was collected from the lower section of the Yinping
Formation, at Yinping Mountain near the Houdong Village,
Sanbing Township, Chaohu City, Anhui Province, China
(The location of fossil site see Szwedo & Huang, 2019:
figure 2). The geological age of the fossil layer close to the
latest Middle Permian (Yao et al., 2015).

The specimen was carefully prepared using a sharp
knife under a stereo microscope. Photograph was taken
with a digital camera attached to a Zeiss Discovery V16
microscope; the raw digital image was processed with
Helicon Focus 7.0.2 to increase the depth of field; line
drawing was drafted with Adobe Illustrator CC 2018 graphic
software. The material studied here is deposited in the
Nanjing Institute of Geology and Palacontology (NIGPAS),
Chinese Academy of Sciences (CAS), Nanjing, China.

Wing venation terminology and cell nomenclature
follow Nel et al. (2012) and Bourgoin et al. (2015). All
measurements are presented in millimeters.
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Systematic palaeontology

Order Hemiptera Linnaeus, 1758

Suborder Cicadomorpha Evans, 1946

Infraorder Prosbolomorpha Popov, 1980
Superfamily Dysmorphoptiloidea Handlirsch, 1906
Family Dysmorphoptilidae Handlirsch, 1906
Subfamily Dysmorphoptilinae Handlirsch, 1906
Genus Sinomorphoptila Fu & Huang, gen. nov.

Type species. Sinomorphoptila incompleta gen. et sp. nov.;
by present designation.

Etymology. Generic name is derived from a combination
of Sina, Latin for China, and from ~morphoptila, alluding
to Dysmorphoptila, the type genus of the family. Gender
feminine.

Diagnosis. Tegmen length over 13 mm, punctate only
on basal-median portion (corium) and around veins; precostal
carina and marginal membrane distinct; strigil not detected
in basal costal space; apical lobe well-developed, with acute
protuberance, strongly truncate apically, emarginate at apex
of RA, ; stems ScP+R, MP and CuA leaving basal cell at
same point; stem ScP+R without prenodal veinlets; SCP+RA
about 1.3 times as long as ScP+R; primary branch of RA,
dichotomous; stems MP and CuA deeply forked, stem MP
forked slightly apicad of CuA forking, with at least three
terminal branches; crossvein imp present, making cell C3
closed.

Sinomorphoptila incompleta sp. nov.
(Fig. 1)

Material. Holotype, NIGP173214, a forewing without
counterpart. Tegmen with clavus and mainly apical area
missing.

Etymology. The species name is from the Latin
incompletus, meaning incomplete.

Type locality and horizon. Near the Houdong Village,
Sanbing Township, Chaohu City, Anhui Province, China;
Middle Permian Yinping Formation (Capitanian).

Diagnosis. As for genus (vide supra).

Description. Tegmen preserved length 13.4 mm, with
macrosculpture punctate on basal-median portion (corium)
and around veins (longitudinal and transverse veins), surface
without contrasting colour pattern and protuberances; costal
margin curved at base then almost straight, deflected acutely
distally, forming tapered projection; apical lobe long and
strongly truncate; apical margin, clavus, posterior margin
and tornus not preserved; CP relatively short, apical portion
directed to ScP weakened; basal portion of ScP appressed
to lower margin of costal cell; basal cell short, tapering
apicad; stems ScP+R, MP and CuA leaving basal cell at
same point; stem ScP+R straight, without prenodal veinlets,

forking into RA and RP apparently anteriad of stems MP and
CuA branchings; ScP+RA forked slightly apicad of stem
MP forking; 9 postnodal terminals of RA in total, primary
branch of RA, dichotomous, RA, area subtriangular, with 6
terminals; RP sinuous, not forked before apex, connected to
MP ., by crossvein rp-mp; stem MP almost straight, nearly as
long as stem CuA and twice as long as ScP+R, forked basad
of the midpoint of tegmen length; MP  with 2 terminals,
MP,, connected to CuA, by crossvein mp-cua; stem CuA
curved at base, forking into CuA | and CuA, slightly basad of
MP forking. Single row of four crossveins (ir, rp-mp, im and
mp-cua) perpendicular to longitudinal veins; rp-mp slightly
apicad of ir and mp-cua.

Discussion

There are rare records of Permian cicadomorphan insects
in China. Recently, a single specimen from the Middle
Permian Yinping Formation (Chaohu City, Anhui Province,
South China) was described as Linglunxiellus chaohuensis
Szwedo & Huang, 2019 and attributed to the family
Dysmorphoptilidae. This fossil increased the documented
palacodiversity of the Permian dysmorphoptilids to five
genera, three of which are known from the Southern
hemisphere: Belmontocarta Evans, 1958 (Eoscarterellinae)
Riek, 1973
(Eoscarterellinae) from South Africa, and Fulgoringruo
Pinto, 1990 (Fulgoringruinae) from Brazil; while two others
from the Northern hemisphere are attributed to the recently
established subfamily Permocixiellinae, having several

from Australia, Dysmorphoscarterella

plesiomorphic characters, and is supposed to be the most
‘basal’ group within Dysmorphoptilidae: Permocixiella
Becker-Migdisova, 1961 from Russia, and Linglunxiellus
Szwedo & Huang, 2019 from China (Evans, 1958; Becker-
Migdisova, 1961; Riek, 1973; Pinto, 1990; Shcherbakov,
2000; Szwedo & Huang, 2019).

Even if its incomplete tegmen is lacking a largely
apical area and clavus, the combined characters of the costal
area, truncated apical lobe and preserved anterior apical
margin indicate that the tegmen shape of Sinomorphoptila
incompleta gen. et sp. nov. was probably similar to that of
Bandelnielsenia Martins-Neto & Gallego, 2003 from the
Upper Triassic of Argentina. Sinomorphoptila gen. nov.
exhibits specialized characters supporting an attribution to
the subfamily Dysmorphoptilinae, viz., the punctate, oddly
shaped tegmen with apical lobes developed, veins RA and RP
not fused distally, RP simple, crossvein ir present (Szwedo &
Huang, 2019). However, it differs from all known members
of Dysmorphoptilinac as follows: 1) tegmen punctate
only in basal-median portion and around veins (generally
finely punctate in other representatives); 2) stems ScP+R,
MP and CuA leaving basal cell at same point (not at same
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2 mm

FIGURE 1. Holotype (NIGP173214) of Sinomorphoptila incompleta gen. et sp. nov., from the Yinping Formation in Chaohu City,
Anhui Province, China. A, photograph of forewing. B, line drawing of forewing. (Scale bars =2 mm).

point, in others); 3) stem ScP+R without prenodal veinlets exceeding midpoint of tegmen length (MP forked near apex
(prenodal veinlets present except in Dysmorphoptiloides in others); 5) crossvein imp making cell C3 closed (imp
Evans, 1956); 4) stems MP deeply forked, bifurcation not absent in others). The new taxon represents the oldest record
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of the subfamily Dysmorphoptilinae, and the first record
of this subfamily from China, confirming that the Permian
Dysmorphoptilidae were more diversified than previously
supposed and began to show ecological diversification. It
also provides some novel information on the morphological
diversity of shapes, venations and ornamentation patterns of
the tegmina of this ancient family.
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