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New discovery of Palaeontinid fossils from the Middle
Jurassic in Daohugou, Inner Mongolia (Homoptera,

Palaeontinidae)

WANG Ying, REN Dong' & SHIH ChungKun

College of Life Science, Capital Normal University, Beijing 100037, China

Three new species of fossil Palaeontinidae are described from Daohugou Village, Inner Mongolia,

China:

Daohugoucossus shii sp. nov., D. parallelivenius sp. nov., D. lii sp. nov. The diagnosis of Dao-

hugoucossus Wang, Zhang and Fang, 2006 is revised. These materials are the first complete fossil
palaeontinids in the Middle Jurassic of the world. Based on observation of these new specimens, Sc of
this new genus has the following combined characters: joined with R at base, diverged near M separa-
tion, coalesced with R before the nodal line, extended beyond the nodal line and fused with R, before
distal end. Due to the Sc characteristics mentioned above, the genus Liaocossus Ren, Yin and Dou,
1998 can be well distinguished from “llerdocossus-complex”.

Palaeontinidae, new species, fossil, Middle Jurassic, Inner Mongolia

Palaeontinidae is an extinct family, which existed from
Permian to Cretaceous. Until now, it included 32 genera
and 66 species, distributed in the Kyrgyzstan (Triassic of
Issyk-kue and Sulucta, Jurassic of Sai-Sagul), Turk- me-
nistan (Jurassic of Karabas-Tau), China (Permian of In-
ner Mongolia, Jurassic of Xinjiang, Hebei, Liaoning,
Gansu and Inner Mongolia), Russia (Jurassic of lya,
Ust-Baley and Irkutsk, Early Cretaceous of Transbai-
kalia), Tadzhikistan (Jurassic of Shurab), Kazakhstan
(Jurassic of Turgay), Australian (Triassic of Ipswich),
South Africa (Triassic of Bird’s River), Brazil (Creta-
ceous) and Spain (Late Jurassic to Early Cretace-
ous)* 3.

Based on three well-preserved fossil specimens col-
lected from the Middle Jurassic Jiulongshan Formation
at Daohugou Village, Ningcheng County, Inner Mongo-
lia in China, the diagnosis of Dachugoucossus Wang,
Zhang and Fang, 2006 is revised.

The age of the Daohugou fossil-bearing beds remains
a focus of discussion among paleoentomologists. It had
been proposed as Middle Jurassic® ™, Late Jurassic*?
or Early Cretaceous %1, We believe that it should be the
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Middle Jurassic (Jiulongshan Formation)™.

1 Material and methods

The specimens were examined by the dissecting micro-
scope (Type: LEICA MZ12.5) and illustrated with the
aid of drawing tube. All fossil specimens studied here
are deposited in the Key Lab of Insect Evolution and
Environmental Change, College of Life Science, Capital
Normal University, Beijing, China.

The wing venation nomenclature used in this paper is
based on the interpretation of Becker-Migdisova™: Sc,
subcosta; Ry, the first branch of anterior radial vein; Ry,
the second branch of anterior radial vein; Rs, posterior
radial vein; My, anterior branch of the media; M,, the
second branch of the media; Ms, the third branch of the
media; My, the forth branch of the media; CuA,, the an-
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terior branch of the cubitus; CuA,, the second branch of
the cubitus; CuP, postcubital vein; A;, the anterior
branch of anal vein; A,, the second branch of anal vein;
r-m, crossvein connects the posterior radial vein and the
anterior branch of the media; m4-cua, crossvein connects
the forth branch of the media and the anterior branch of
the cubitus.

2 Systematic descriptions

Family Palaeontinidae Handlirsch, 1906
Genus Daohugoucossus Wang, Zhang and Fang, 2006

Type species: Daohugoucossus solutus Wang,
Zhang and Fang, 2006.

Species included:

Four species: D. solutus, Wang, Zhang and Fang,
2006, D. shii sp. nov., D. parallelivenius sp. nov. and D.
lii sp. nov.

Revised diagnosis. Fore wings Sc reduced and
united anteriorly with R, departing from R at the point of
basal crossvein m-cua connected with M, and then fused
with R again, at last extending beyond the nodal line and
terminating on R;. Rs simple; M four-branched, M.,
separating distad of Ms.4; CuA curved, irregular and
connected with M by two transverse veins. A 2-branched,
and A, with branches. Nodal line present. Tegmina
elongated, narrow in the basal part.

<1 ST e T ek K<)

Hind wings smaller than fore wings, with elongate
and sharp apically, costal margin curved posterior,
formed a prominent indentation, Sc coalesced with R
just before R ramification; Rs coalesced with M; for a
considerable interval before separating; Rs, M; and M,
straight for distal half; Ms.4 long, in contact but not
coalesced with CuA; CuA bifurcating at the same level
of indentation; medial area very narrow; A, terminating
in anal margin. All wings with distinct color patterns.

Notes: The modified diagnosis is based on the type
species described by Wang, Zhang and Fang, 2006%! and
the new materials described here.

Remarks: A new genus Daochugoucossus Wang,
Zhang and Fang, 2006 was erected based on a single
hing wing only. The material described here is the first
complete fossil palaeontinids specimen in the Middle
Jurassic of the world, especially well preserved fore
wings, abdomen and legs.

This new fossil palaeontinid can be assigned to the
genus Daohugoucossus Wang, Zhang and Fang, 2006
based on the following shared characteristics on hind
wing: (1) costal margin curved posterior, formed a
prominent indentation; (2) Rs coalesced with M; for a
considerable interval before separating; (3) Rs, M; and
M, straight for distal half; and (4) Ms.4 long, in contact
but not coalesced with CuA.

P s} AT R
Figure 1 Daohugoucossus shii gen. et sp. nov. (a) Photograph of part, holotype, No. CNU-H-NN2006005-1; (b) photograph of counterpart, No.

CNU-H-NN2006005-2; (c) photograph of middle leg. fm, femur; tb, tibia; ts1, first tarsus; ts2, second tarsus; ts3, third tarsus; ptar, pretarsus. (d) photo-
graph of abdomen with hairs.
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Figure 2 Daohugoucossus parallelivenius gen. et sp. nov., photograph
of holotype, No. CNU-H-NN2006006.

Figure 3 Daohugoucossus lii gen. et sp. nov., photograph of holotype,
No. CNU-H-NN2006010.

Daohugoucossus shii sp. nov. (Figures 1 and 4)

Etymology: This species is named after Mr. Shi Yan
for his collecting Daohugou fossils.

Holotype: Body with wings compression, part and
counterpart, No.. CNU-H-NN2006005-1, CNU-H-
NN2006005-2.

Horizon and locality: Jiulongshan Formation, Mid-
dle Jurassic, Dachugou Village, Ningcheng County, In-
ner Mongolia in China.

Description: The new species is established based on
a well-preserved specimen consisting of a body with a
pair of fore wings and hind wings. Head with a pair of
large eyes; and a long rostrum with 2 visible segments,
extended beyond the thorax. Postclypeus narrower than
frons, with blurry boundary between them. On the ven-
tral view, legs partly preserved; femora, tibiae and part
of tarsi and pretarsi of all legs visible, femora stout and
subequal in length, tarsi 3-segmented, third segment of
tarsi longer than other two segments. Abdomen with 6
visible segments and clothed with dense hairs.

Fore wings tegmina. CP and nodal line present. Sc
reduced and united anteriorly with R, departing from R
at the point of basal crossvein m-cua connected with M,
and then coalesced with R again nearly at the same level

of M branching into Mys, and Ms.y, at last extending
beyond the nodal line and terminating on R;. Ry little
upwards before ending in the distal, Rs simple and de-
riving from R little before Sc fused with R; there is a
short crossvein r-m between Rs and M. M four-branched,
and bifurcating into My., and M3, beyond the nodal line;
M., separating distad of M3.4. CuA connected with the
stem of M by two transverse veins and also connected
with M, by a long crossvein; CuA originating at wing
base, curving sharply before it bifurcating at nodal line;
CuA; nearly paralleling from CuA;. CuP simple and
straight. A 2-branched. Tegmina elongated, narrow in the
basal part.

Hind wings smaller than fore wings, costal margin
curved posteriorly, formed a prominent indentation, Rs
coalesced with M; for a considerable interval before
separating. Mz.4 fused with CuA and soon departed from
the latter. All wings with distinct color pattern.

Body 36 mm long, 18 mm wide; fore wing 48 mm
long, 23 mm wide; hind wing 30 mm long, 16 mm wide.

Comparison: This species is similar to Daohugou-
cossus solutus Wang, Zhang and Fang, 2006"!, but can
be distinguished from the latter in the following features
on the hind wing: Mzs.4 branching at the same level of
CuA branching into CuA; and CuA..

Daohugoucossus parallelivenius sp. nov. (Figures 2
and 5)

Etymology: From the Latin ‘parallelus’ = parallel,
indicating Rs parallel to R after departing from it.

Holotype: A well-preserved fore wing, No.:
CNU-H-NN2006006.

Horizon and locality: Jiulongshan Formation, Mid-
dle Jurassic, Dachugou Village, Ningcheng County, In-
ner Mongolia in China.

Description: The new species is known from a single
complete fore wing. Fore wings tegmina. CP present. Sc
simple and without branches, united anteriorly with R,
departing from R at the point of basal crossvein m-cua
connected with M, and very closed to R, and then coa-
lesced with R again at the same level of M branching
into My, and Ms.y, at last extending beyond the nodal
line and terminating on R;. Rs simple and deriving from
R little before Sc fused with R, and then paralleling from
it; M; connect with Rs by a short crossvein r-m, a little
far away from the point of M., dividing into M; and M,.
M four-branched, and departing into M., and Mz.4 be-
yond the nodal line, a little after the curved crossvein
m-cua connected with M; My, separating distad of
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Figure 4 Daohugoucossus shii gen. et sp. nov. holotype, No. CNU-H-NN2006005-1. (a) Line drawing of body with wings; (b) line drawing of body.

Ms.4. CUA curved, irregular and connected with M by
two transverse veins, one is short near the base, and an-
other one is curved beyond the nodal line. There is also a
sinuate crossvein between M, and CuA. CuP departing
from Cu near the wing basal and before the basal cross-
vein m-cua connected with CuA. A 2-branches, and A,
with branches. Nodal line present. Tegmina elongated,
narrow in the basal part. The forewing with distinct
regular stripes at the posterior margin, and surface is
also clothed with anomalistic patches.

Fore wing (preserved part) 39 mm long, 16 mm wide.

Comparison: The new species is similar to D. shii sp.

nov, but it is different from the latter in the following
characters on the fore wing: fore wings are smaller than
the latter; Rs parallel to R after departing from it; the
separating point of M is near the curved crossvein m-cua
connected with M; r-m is little far away from the point
of My, bifurcating; the point of my-cua connected with
My, is later than the latter and A, branches near the basal.
Daohugoucossus lii sp. nov. (Figures 3 and 6)

Etymology: The specific name is dedicated to Mr. Li
Yuezhuo, Director of Sanya Palaeotological Museum,
for his donating this fossil.

Holotype: A well-preserved fore wing, No.:
CNU-H-NN2006010.

Horizon and locality: Jiulongshan Formation, Mid-
dle Jurassic, Dachugou Village, Ningcheng County, In-
ner Mongolia in China.

Description: The new species is established on a sin-
gle complete fore wing. Fore wing tegmina. CP and
nodal line present. Sc simple and without branches,
united anteriorly with R, departing from R at the same
point of R arising from Sc+R+M, and then coalesced
with R again little before the point of M branching into
Mis2 and Ma.y, at last extending beyond the nodal line

and terminating on R;. Ry little upwards before ending
in the distal, Rs simple and deriving from R little before
Sc fused with R; crossvein r-m short. M four-branched,
and departing into M+, and Mas.y little before the nodal
line; My., forking after the dividing point of Mz.s. CUA
curved, irregular and connected with M by two trans-
verse veins, one is short near the base, and another one
is slightly S-shaped. A slightly sinuate crossvein be-
tween M, and CuA. CuP departing from Cu near the
wing basal and before the basal crossvein m-cua con-
nected with CuA. A 2-branches, and A, with branches.
Tegmina elongated, narrow in the basal part. The fore-
wing surface is clothed with distinct irregular stripes.

10 mm CUA Cua .

LI ]

Figure 5 Daohugoucossus parallelivenius gen. et sp. nov., line drawing
of holotype, No. CNU-H-NN2006006.

Fore wing 51 mm long, 21 mm wide.

Comparison: The new species is closely related to D.
shii sp. nov., but differs from the latter on the fore wing
in Sc final fused with R before distal one-third; ms-cua
connected with My later than the latter; m-cua slightly
sinuate and surface clothed with irregular stripes.

The new species is also similar to D. parallelivenius
sp. nov., but differs from the latter in the following fea-
tures on the fore wing: Sc final fused with R earlier than
the latter; R little upwards before ending in the distal; a
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long crossvein my-cua is slightly sinuate; A, branches
late and surface clothed with irregular stripes.

10 mm

Figure 6 Daohugoucossus lii gen. et sp. nov., line drawing of holotype,
No. CNU-H-NN2006010.

3 Discussion

The Daohugoucossus are closely related to two Juras-
sic Palaeontinids, Palaeontinodes Martynov, 19371°7
from the Early Middle Jurassic of Shurab in Tadzhiki-
stan, and ljacossus Becker-Migdisova, 1950™°?% from
the Middle Jurassic of lya in Russia. However, the for-
mer differs from latter in the fore wing by the shape of
Sc (joined with R at base, diverged near M separation,
coalesced with R before the nodal line, extending be-

Figure 7  Daohugoucossus shii gen. et sp. nov., holotype, No.
CNU-H-NN2006005-1 Photograph of subcosta (Sc) on forewing.

yond the nodal line and fused with R; before distal end)
(Figure 7) and A, (with branches) (Figure 8).

")

Figure 8  Daohugoucossus lii gen. et sp. nov., holotype, No.
CNU-H-NN2006010 Photograph of anal vein (A) on forewing.

This shape of Sc in Daohugoucossus resembles
Liaocossus Ren, Yin et Dou, 1998 8 (Figure 9), known
from the Late Jurassic of Liaoning and Hebei Provinces
in China. Sc is completely fused with R in Fletcheriana
Evans, 1956 from the Upper Triassic of Ipswich in Aus-
tralia and Bird’s River in South Africal®??; or termi-
nated at the margin near fore wing indentation in Pseu-
docossus Martynov, 1931 from the Early Middle Juras-
sic of Ust-Baley in Russia, Turgay in Kazakhstan and
Xinjiang and Inner Mongolia in Chinal®'"?*%24 Thys
we assume the Sc form of both Daohugoucossus and
Liaocossus Ren, Yin et Dou, 1998 may be transitional
between those two forms.

Menon, Heads and Martil attributed Liaocossus Ren,

Figure 9 Liaocossus hui Ren, Yin et Dou, 1998 holotype, No. LB97105
Photograph of subcosta (Sc) on forewing.
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Yin et Dou, 1998 into “llerdocossus-complex” ™. How-
ever, the shape of Sc, extending beyond the nodal line
and terminating on R; is a conservative diagnostic char-
acter.

This transitional shape of Sc might have been ap-
peared induced by heritable mutation as evidenced by
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