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New Dysmorphoptilidae (Cicadomorpha) from the end-Permian
and Middle Jurassic of Siberia: earliest evidence of acoustic
communication in Hemiptera and the latest find of the family
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ABSTRACT. Two new monotypic genera of Dys-
morphoptilidae are described. Unturella truncata gen.
et sp.n. with a preserved stridulatory area from the end-
Permian of the Tunguska Basin is the earliest conclu-
sive evidence of acoustic communication in Hemiptera.
Eumorphoptila pritykinae gen. et sp.n. from the Middle
Jurassic (Bathonian) of Kubekovo near Krasnoyarsk is
the latest record of the family.

PE3IOME. Ommcanbl 1Ba HOBBIX MOHOTHITHYECKUX
poxa Dysmorphoptilidae. Unturella truncata gen. et sp.n.
C COXPaHUBILMMCS CTPHIYJISIIIMOHHBIM MOJIEM U3 TEPMH-
HaJIbHOM epMu TyHrycckoro 6acceitna — npeBHeliniee
HEOTIPOBEPKMMOE CBHUJICTEIILCTBO aKyCTHYECKOH KOM-
MyHukarmu y Hemiptera. Eumorphoptila pritykinae gen.
et sp.n. u3 cpenHeit ropsl (6at) Kybdexoso 63 Kpacho-
sIpcKa — camasi TIO3/IHsIsl HaX0/1Ka CEMEHCTRa.

The family Dysmorphoptilidae was established for
the genus Dysmorphoptila Handlirsch, 1906 with the
tegmen emarginate (postnodal part produced tongue-
like) from the latest Triassic of England [Handlirsch,
1906-1908]. Evans [1956] described another family
Eoscarterellidac for Australian Late Triassic genera
with tegmina of a less unusual shape, and assigned both
families to Cercopoidea. Later he discovered a stridula-
tory device in Triassic eoscarterellids, with a strigil on
the underside of costal area of tegmina [Evans, 1961].
Shcherbakov [1984, 2000] united these families and

Permian Fulgoringruidae and included Dysmorphoptil-
idae s.l. in Prosboloidea. Dysmorphoptilids are quite
common and diverse in the Triassic, and in the Permian
and Jurassic they are represented by only a few genera.
Two new monotypic genera are described below.
Unturella truncata gen. et sp.n. with a preserved strid-
ulatory area from the end-Permian of the Nizhnyaya
Tunguska River basin is the earliest evidence of acous-
tic communication in Hemiptera. Several specimens
were collected in the intertrappean beds traditionally
dated to the Early Triassic, although there is growing
evidence that at least the lower of these strata lie below
the Permian-Triassic boundary (PTB) of the Interna-
tional Stratigraphic Scale [Sadovnikov, 2015]. The
paratypes were found at the Khungtukun-2 locality in
the Bugarikta Formation (slightly below PTB, ~252
Ma) [Shcherbakov et al., 2021], and the holotype at the
Untuun-2 locality (about 60 km from the previous local-
ity), which is attributed either to the Bugarikta Forma-
tion or the overlying Nidym Formation [Novojilov,
1970], or to the next Kochechumo Formation [Kazakov
et al., 2002]. These two localities are considered to be
synchronous or nearly so based on the presence of the
index fossil conchostracan Echinolimnadia mattoxi [No-
vojilov, 1970; Orlova, 1999]. Dysmorphoptilids are
quite common and moderately diverse in the PTB beds
of the Nizhnyaya Tunguska River basin.
Eumorphoptila pritykinae gen. et sp.n. from the
Middle Jurassic of Kubekovo is the latest record of the
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Figs 1-8. Unturella truncata gen. et sp.n.: 1-5 — holotype right tegmen, Untuun-2, terminal Permian or basal Triassic: 1 — negative
impression (next to two conchostracan shells); 2-4 — positive impression: 2 — tegmen; 3 — base of costal area with strigil; 4 — part of strigil
and adjacent area; 5 — venation (dotted oval, strigil); 6-8 — paratypes, Khungtukun-2, terminal Permian: 6 — PIN 5382/98, left tegmen, positive
impression (mirrored); 7-8 — PIN 5382/100, right tegmen, negative impression (mirrored): 7— part of costal area with strigil; 8 — part of strigil
and adjacent area; 24, 7-8 — SEM. Scale bars: 1, 2, 5,6 — 2 mm; 3, 7 — 0.5 mm; 4, 8 — 0.2 mm.
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family. The only known specimen was collected among
about 2000 fossil insects near the village Kubekovo on
the left bank of Yenisey River downstream of Krasno-
yarsk, in the reference section of the Upper Itat Subfor-
mation (Bathonian, ~168 Ma) [Nikulov et al., 2015].

The material is deposited at Borissiak Paleontolog-
ical Institute, Russian Academy of Sciences, Moscow
(PIN). Photographs were taken using a Leica M165C
stereomicroscope with a Leica DFC425 digital camera.
Scanning electron images of uncoated specimens were
obtained with TESCAN VEGA microscope using back-
scattered electron detector. The vein nomenclature is
after Shcherbakov [1984, 1996].

Superfamily Prosboloidea Handlirsch, 1906
Family Dysmorphoptilidae Handlirsch, 1906

Unturella Shcherbakov, gen.n.

Unturella: Kazakov et al., 2002: 160 (nomen nudum)

Unturella: Varganov et al., 2015: 127 (nomen nudum)

TYPE SPECIES. U. truncata Shcherbakov, sp.n.

DIAGNOSIS. Tegmen elongate, not emarginate, broadly
truncate apically (with distinct apex and tornus), entirely finely
punctate. Costal margin smoothly convex, costal area broad,
flat, without distinct prenodal R branches. RA to dSc as long as
R stem. Both dSc (distal part of Sc) and postnodal RA branches
long, oblique. CuA fork long; M forked distal to CuA. Apical
cells narrow. Strigil wide, densely microscopically striate.
Ambient vein smooth. Claval veins widely separated.

COMPOSITION. Type species.

COMPARISON. Similar to the Late Permian genera
Belmontocarta Evans, 1958 (Changhsingian, Sydney Basin)
and Permocixiella Becker-Migdisova, 1961 (Wuchiaping-
ian, Kuznetsk Basin) and the Middle Permian genus Linglunx-
iellus Szwedo et Huang, 2019 (Capitanian, South China) in
the elongate, not emarginate tegmen with narrow apical cells.
Belmontocarta differs from Unturella gen.n. in the CuA fork
shorter, and punctation coarser and confined to veins in the
postnodal part of tegmen (the costal margin is smoothly
convex in Belmontocarta, see photo in Jell [2004]). Permo-
cixiella and Linglunxiellus differ from Unturella gen.n. in
the punctation limited to the tegmen base (and apparently
clavus), Permocixiella also in the tegmen rounded apically
and the ambient vein corrugated, and Linglunxiellus in the
tegmen broader and distal vein branches more numerous and
close-set.

ETYMOLOGY. From Untuun River (type locality) and
Eoscarterella; gender feminine.

Unturella truncata Shcherbakov, sp.n.
Figs 1-8.

Unturella truncata Shcherb.: Kazakov et al., 2002: 160 (nomen
nudum)

Unturella truncata Shcherb.: Varganov et al., 2015: 127 (nomen
nudum)

MATERIAL. Holotype PIN 2989/1+, complete tegmen (clavus
separated; M-CuA area crumpled, so that apical margin seems
oblique), Untuun-2, left bank of Untuun R. (left tributary of Koche-
chumo R.) against mouth of Khoktokon R., Evenkiysky District,
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Krasnoyarsk Krai; Bugarikta, Nidym or lower Kochechumo Forma-
tion (Agitkan Horizon), terminal Permian (Changhsingian) or basal
Triassic; paratypes PIN 5382/98+, 100+, 101+, 104+, incomplete
tegmina (clavus missing), Khungtukun-2, right bank of Nizhnyaya
Tunguska R. 4.9 km ESE from mouth of Khungtukun R., Even-
kiysky District, Krasnoyarsk Krai; Bugarikta Formation (Khung-
tukun Horizon [Sadovnikov, 2015]), terminal Permian (Changhsin-
gian).

DESCRIPTION. Tegmen 12.0-13.5 mm long, elongate
(2.7:1), transversely truncate apically, with distinct apex and
tornus (posterior apical angle). Costal margin convex near
base, nearly straight (not concave) distally; precostal carina
narrow except near base; CP long, strong; bSc long, low
arched. R stem arched forwards proximally, as long as RA to
dSc. dSc very long, slanting, continuing proximal RA. RA
with 2-3 postnodal branches less oblique than dSc; prenodal
branches barely visible or absent. RP with small fork. M
forked distal to CuA, pectinate backwards, with 3 main
branches, M1 with small fork. Basal cell long, closed with
arculus. CuA fork long, CuAl arched forwards, CuA2 join-
ing margin distant from claval apex. Three crossveins. Claval
veins widely separated, nearer to sides of clavus; Pcu gently
curved, joining margin about 2/3 clavus length. Tegmen
entirely covered with fine punctures on upperside (coarser on
clavus) and stub-like microtrichia on underside (apparently
forming plastron). In costal area near base these microtrichia
merge into closely packed microscopic ridges covering elon-
gate oval fingerprint-like area (strigil) about 1.3 x 0.6 mm;
ridges more dense in proximal part of strigil (10 per 100 um)
than in its distal part (6.5 per 100 um) Ambient vein not
corrugated; marginal membrane narrow. Tegmen brownish,
more so towards base, especially in costal area and on clavus;
precostal carina dark brown.

ETYMOLOGY. Latin truncatus (truncated).

Eumorphoptila Shcherbakov, gen.n.

TYPE SPECIES. Eumorphoptila pritykinae Shcherbakov, sp.n.

DIAGNOSIS. Tegmen small, elongate, convex, entirely
coarsely punctate; postnodal part short and narrow, emargin-
ations very slight. Veins thick, subcarinate, with few short
distal branches. Costal margin convex, costal area narrow.
RA to dSc more than twice as long as R stem, with strong
prenodal branches. CuA fork very short, distal to claval apex.
CuA stem and Pcu close to claval furrow, claval veins close-
set. Commissural margin with several small tubercles.

COMPOSITION. Type species.

COMPARISON. Distinct from other genera in the elon-
gate convex tegmen with a small postnodal part and raised
veins with few short distal branches. Similar to Dysmorphop-
tila notodon Shcherbakov, 1988 (Bajocian, southern Mongo-
lia) in the strong prenodal branches on RA and presence of
prominences on the commissural margin, but in the latter the
postnodal part is much longer, limited by distinct emargina-
tions, distal vein branches are more numerous, and promi-
nences are larger and spine-like. Two other dysmorphoptilid
genera known from the Jurassic differ from Eumorphoptila
gen.n. in the more developed postnodal part with longer vein
branches and CuA fork (Mesoatracis reducta Becker-Midgis-
ova, 1949, Toarcian, Kyrgyzstan), or the sinuate costal mar-

Puc. 1-8. Unturella truncata gen. et sp.n.: 1-5 — royiotun, npaBoe nepeHee Kpbljio, YHTYYH-2, TEPMUHAIbHAS IIEPMb WM Oa3aIbHbII TpHAC:
1 — o0parHslif 0TIEYaTOK (PSIOM IBE PAKOBHHKH KOHXOCTPAK); 2—4 — IPsIMO OTHEYaToK: 2 — MepeHee KPbUIo; 3 — OCHOBAHHE KOCTAIBHOTO
TIOJISt CO CTPUTMIIOM; 4 — YacTh CTPUIMJIA C MIPUMBIKAIOIIUM YYaCTKOM; 5 — XMIJIKOBaHHE (MTyHKTHPHBIH OBal — CTPHUIMN); 6—8 — mapaTuIibl,
XyHITyKyH-2, TepMHHAIBbHAs TepMb: 6 — [THH 5382/98, neBoe nepeaHee KpbUIo, IPSMOH OTIEYATOK (OTPaXKEeHO 3epkaibHo); 7-8 — ITH 5382/
100, npaBoe nepeaHee KpbUI0, 0OPATHBII OTHEYaTOK (OTPaXKEHO 3ePKAIbHO): 7 — 4acTh KOCTAIBHOTO IOJISt CO CTPUTHIIOM; 8 — YacTh CTPUTHIIA
C TMPUMBIKAOLINM y4acTkoM; 2—4, 7-8 — COM. [[nuna MacitabHbIx uHeek: 1, 2, 5,6 — 2 mm; 3, 7— 0,5 mm; 4, 8 — 0,2 Mm.
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gin, broader costal area, and longer R stem (Stigmocercopis
parvis Lin, 1986, Bajocian, South China).

ETYMOLOGY. From Greek eu- (true, good) and Dys-
morphoptila; gender feminine.

Eumorphoptila pritykinae Shcherbakov, sp.n.
Figs 9-10.

MATERIAL. Holotype PIN 1255/1608+, complete tegmen;
Kubekovo near Krasnoyarsk, Emel’yanovo district, Krasnoyarsk
Krai; upper Itat Formation, Middle Jurassic (Bathonian).

DESCRIPTION. Tegmen 6.0 mm long, elongate (3.0:1),
acutely rounded at apex; postnodal part short (about 1/4
tegmen length); emarginations distal to dSc and at CuA1 very
slight. Costal margin convex, more so at base; precostal
carina narrow; CP faint, bSc short, high arched. Costal area
narrow, with oblique swelling in strigil area, but strigil not
detected. RA to dSc more than twice as long as R stem; one
weak prenodal R branch before R fork and two strong on RA.
RA and anterior M branch with short forks; posterior M
branch fused with CuA1 for half of its length. Basal cell very
short, closed with short M+CuA anastomosis. CuA stem

weak proximally, close to claval furrow; CuA2 crossvein-
like. Claval veins close-set and displaced anteriorly, 1A
bisinuate. Commissural margin with 10 regularly spaced
small tubercles. Narrow marginal membrane posterior to
tegmen apex. Tegmen and veins pale; membrane entirely
punctate, coarser in postnodal part (appearing almost areo-
late); veins with bases of setae, larger on RA and claval veins.

ETYMOLOGY. Named after Lyudmila N. Pritykina, a
Russian paleoentomologist who collected many fossils at
Kubekovo.

Discussion

Five subfamilies were proposed in Dysmorphoptil-
idae [Szwedo, Huang, 2019], but such classification seems
premature. The end-Permian Unturella gen.n. is similar
to the Late Permian Belmontocarta and Permocixiella
and Middle Permian Linglunxiellus, and all four likely
form a natural group. However, these genera are divided

Figs 9-10. Eumorphoptila pritykinae gen. et sp.n., holotype left tegmen, negative impression, Kubekovo, Middle Jurassic: 9 — photo;

10 — SEM. Scale bars: 1 mm.

Puc. 9-10. Eumorphoptila pritykinae gen. et sp.n., roJ0THII, IEBOE MEepeAHee KPbLIo, 00paTHbIil oTnedarok, KyoekoBo, cpeanss opa:

9 — ¢doro; 10 — COM. [InuHa MacmTaOHBIX JIMHEEK: | MM.
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between two subfamilies, Permocixiellinae and Eoscart-
erellinae in the key of Szwedo and Huang [2019], based
on a single character, the extent of the tegminal puncta-
tion (limited to the tegmen base and apparently clavus,
which remains unknown, in the former, covering most of
the tegmen in the latter). Other characters used in the key
to differentiate these subfamilies (position of dSc apex,
relative width of postnodal part, shape of postclaval
margin) are the same for all four genera. In remaining
three dysmorphoptilid genera known from the Permian,
the tegminal punctation is absent on the postnodal mem-
brane (Dysmorphoscartella Riek, 1973, Changhsingian,
Karoo Basin and Sinomorphoptila Fu et Huang, 2020,
Capitanian, South China; both placed in Dysmorphoptil-
inae) or limited to the tegmen base and clavus (Fulgorin-
gruo Pinto, 1990, Kungurian, Parana Basin; Fulgoringru-
inae). It suggests that the tegminal punctation evolved in
parallel in more than one lineage within Dysmorphoptil-
idae. More studies are needed to develop a natural classi-
fication of the family.

The oldest animal sound-producing devices have
been recorded in the forewings of Early Permian, and
possibly Carboniferous, orthopteroids [Béthoux et al.,
2003; Schubnel et al., 2021]. Stridulation is a mecha-
nism of producing sound by rubbing together certain
body parts, usually one structure with a well-defined
ridge or nodules (plectrum) moving across a finely-
ridged surface (strigil or stridulitrum) or vice versa.
Grasshoppers are well known for stridulating when their
hind femora rub against the forewings. Hemiptera, es-
pecially Auchenorrhyncha, also use airborne sounds
and substrate vibrations to communicate [Claridge, 1985;
Virant-Doberlet, Cokl, 2004; Liao et al., 2019]. Stridu-
latory devices of the “forewing-hindleg” type, with a
strigil on the costal margin of hemelytron and a plec-
trum on the hind femur, occur in several groups of
Heteroptera (some Schizopteridae, Saldidae, Lygacidae,
Alydidae) [Leston, 1957; Ashlock, Lattin, 1963; Polhe-
mus, 1976; Schaefer, Pupedis, 1981] and some fossil
Auchenorrhyncha (e.g. Dysmorphoptilidae) [Evans,
1961]. In modern Auchenorrhyncha, stridulation is a
rare mode of sound production [Boulard, 2006] and
“forewing-hindleg” stridulators are unknown.

The strigil discovered on the underside of the costal
area in the tegmina of Unturella gen.n. is the earliest
evidence of acoustic communication in Hemiptera. This
new genus is the oldest known dysmorphoptilid with
entirely punctate tegmina, and sclerotization of the cos-
tal area was probably a prerequisite for the strigil devel-
opment. The excellent preservation of Unturella gen.n.
allows to see that the fine ridges of this strigil are formed
from rows of fused microtrichia. Non-wettable covering
of stump-like microtrichia on the underside of dysmor-
phoptilid tegmen trapping a thin layer of air (plastron)
was apparently an adaptation for life on shore vegeta-
tion, especially helophytes, like in Scytinopteroidea,
another group of Permian—Triassic Cicadomorpha with
heavily punctate tegmina [Shcherbakov, 1996].

The tegmina are oddly shaped in many, mostly
Triassic, dysmorphoptilids, with the postnodal part pro-
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jecting tongue-like and/or a row of lobes or tubercles on
the commissural margin (e.g. Dysmorphoptila; Dys-
morphoptiloides Evans, 1956; Tennentsia Riek, 1976)
[Lambkin, 2015]. Projections of the apical and commis-
sural margins are developed in many species of the
related Triassic family Maguviopseidae, which likely
imitated thorns or bracts of their host plants [Shcherba-
kov, 2011], and the same type of crypsis is assumed in
Dysmorphoptilidae [Szwedo, Huang, 2019].The late
Middle Jurassic Eumorphoptila gen.n. shows these traits
in a reduced state: the postnodal projection short and
indistinctly separated, commissural tubercles small and
inconspicuous. This kind of plant-part mimicry may
have become ineffective against predators by the mid-
Jurassic.
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