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An enigmatic polyneopteran insect from the Cisuralian Shanxi 
Formation in Shuozhou, North China

DIYING HUANG, WANYUN ZHANG, YANZHE FU, WEI LI, and ANDRÉ NEL

The enigmatic early Permian polyneopteran insect Enigma­
paolia shanxiensis Huang & Nel, gen. et sp. nov. is described 
on the basis of a forewing from North China. It is tentatively 
attributed to the Paoliida and Paoliidae rather than to the 
“Grylloblattodea”, on the basis of the cubital veins with a 
broad area between CuP and CuA and general pattern of 
venation. It shows a unique character among the Paleozoic 
insects in the short radius anterior distally ending into the 
subcostal posterior. This fossil increases our knowledge on 
the diversity of the Paoliidae and the early Permian entomo-
fauna of the Shanxi Formation of North China.

Introduction
Chinese Permian insects are known mostly from the upper 
Guadalupian Yinping Formation (South China) and Cisura­
lian Shanxi Formation (North China). Several fossil insects 
are known from the Shanxi Formation, viz. the palaeodictyo­
pteran Palaeoneura qiligouensis Hong, 1985; the megaseco­
pteran Sunohymen xishanensis Hong, 1985; the odonatopteran 
Arctotypus? carbonicus Hong, 1985; a putative stem-ortho­
pteran; plus near twenty stem-dictyopteran (Hong 1985; Wang 
et al. 2019; Santos et al. 2025).

Recently, some well-preserved early Permian insect wing 
fossils have been collected from a locality near the Zhiyu 
Village, Shuozhou City, Shanxi Province, North China. Two 
specimens have been described, viz. the lemmatophorid Shuo­
zhougrylloblatta multifurcata Guo, Deng, Zhang, & Huang in 
Zhang et al., 2026 (in the order “Grylloblattodea”, a group 
that is potentially polyphyletic) and the diaphanopterodean 
Grandelmoa jingqii Xu et al., 2025 (Xu et al. 2025). Here we 
describe a very strange forewing of a polyneopteran, with 
unique characters in the venation also from the same locality. 
It is of uncertain affinities even though we provisionally attri­
bute it to the Paoliidae.
Institutional abbreviation.—NIGP, Nanjing Institute of Geo­
logy and Palaeontology, Nanjing, China.
Other abbreviations.—CuA cubitus anterior; CuP cubitus pos­
terior; MA media anterior; MP media posterior; PCu postcubi­
tal vein; RA radius anterior; RP radius posterior; ScP subcosta 
posterior.
Nomenclatural acts.—This published work and the nomen­
clatural acts it contains have been registered in ZooBank 

urn:lsid:zoobank.org:pub:7AE116CA-B8A2-4280-9CD6-
715FDB86219B.

Material and methods
Only holotype has been collected, with part and counterpart, 
preserved in green-grayish mudstone from the lower Cisuralian 
Shanxi Formation at northern Shuozhou City, Shanxi Province. 
The specimens are carefully prepared using a steel awl. The 
specimen was photographed under a Zeiss AXIO Zoom V16 
stereomicroscope. The holotype is housed in Nanjing Institute 
of Geology and Palaeontology. We follow the wing venation 
terminology of Schubnel et al. (2020).

Systematic palaeontology
Class Insecta Linnaeus, 1758
Order ?Paoliida Handlirsch, 1906
Family ?Paoliidae Handlirsch, 1906
Genus Enigmapaolia Huang & Nel nov.
ZooBank LSID: urn:lsid:zoobank.org:act:D3D9B9E8-ECBD-4D4B-81 
A4-EB209A1AA23A.
Type species: Enigmapaolia shanxiensis Huang & Nel sp. nov.
Etymology: Named after the enigmatic venation of this taxon and its 
potential affinities with the Paoliidae. Gender feminine.

Diagnosis.—As for the monotypic type species.
Stratigraphic and geographic range.—Lower Permian, Zhiyu 
Village, Shuozhou City, Shanxi Province, North China.

Enigmapaolia shanxiensis Huang & Nel, sp. nov.
Fig. 1.

ZooBank LSID: urn:lsid:zoobank.org:act:99759D50-BB6A-49C7-A8 
EE- 9DAD652C9C82.
Etymology: Named after the Shanxi Province in China.
Holotype: NIGP210221 (a nearly complete forewing with apex missing).
Type locality: Zhiyu Village, Shuozhou, Shanxi, North China.
Type horizon: Cisuralian Shanxi Formation, lower Permian.

Diagnosis.—Forewing characters only. RA short and ending 
into ScP; RP anteriorly pectinate, stem of RP short; anterior 
branch of CuA simply forked.
Material.—Type material only.
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Description.—Forewing dark brown, with veins indicated by 
pale color, wing ca. 14.0 mm long, 4.9 mm wide; concave ScP 
simple, 9.3 mm long, reaching 66% of wing length, ScP ap­
parently appressed to R in basal third, possibly due to a tapho­
nomic deformation; area between C and ScP broad, 0.9 mm 
wide, crossed by a series of simple elongate veinlets; convex 
R separating into simple convex RA and concave RP 6.0 mm 
from wing base; a series of simple veinlets in area between R/
RA and ScP; RA hardly visible, short and ending into ScP; 
stem of RP short, 1.0 mm long, RP with four simple anterior 
branches; M basally fused or appressed to R, separating from 
it 1.7 mm from wing base; first posterior branch of M (MP) 
simple, emerging 3.5 mm distal of point of separation between 
R and M; anterior branch of M (MA) forked with branches sim­
ple; area between R/RP and M with two rows of irregular cells; 
no m-cua crossvein (arculus); Cu basally separated from R+M, 
divided into convex CuA and concave CuP 1.1 mm from wing 
base; area between M/MP and CuA narrow; first fork of CuA 

3.6 mm far from its base; anterior branch of CuA forked, poste­
rior branch of CuA simple; area between CuA and CuP rather 
broad, 0.7 mm wide, broader than that between M and CuA; 
CuP nearly straight, ending into posterior margin of wing 
7.8 mm from wing base; Convex PCu straight, closely parallel 
to CuP; two simple anal veins; area between CuP and posterior 
margin of wing 1.2 mm wide.
Stratigraphic and geographic range.—Type horizon and lo­
cality only.

Discussion
We interpret this fossil is a forewing because of the narrow 
anal area posterior of PCu vein. This state is known in polyne­
opterans close to Paoliida and in “Grylloblattodea” because of 
the broad area between C and ScP, base of M fused to that of 
R at wing base, and CuA emerging from a common stem with 
CuP, separated from stem of R+M.
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Fig. 1. ?Paoliid polyneopteran Enigmapaolia shanxiensis Nel & Huang gen. et sp. nov., holotype (NIGP210221) from Zhiyu Village, Shuozhou, Shanxi, 
North China; Cisuralian Shanxi Formation, lower Permian. A. Photography. B. Forewing reconstruction. 
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This forewing is quite remarkable in having the RA short 
and distally ending into ScP. The rather broad area between 
CuP and CuA and the distal division of CuA into a simple 
posterior branch and an anterior subdivided again distally ad­
vocate for an attribution to the Paoliida sensu Prokop et al. 
(2014) and Nel and Poschmann (2021). The “Grylloblattodea” 
have either no posterior branch of CuA or this branch is situ­
ated near to the base of CuA, in a much more basal position 
than in the new fossil (Storozhenko 1998). Nevertheless, the 
attribution of the new fossil to the Paoliida is only tentative 
because its RA is quite different from those of the Paoliida as it 
is distally fused to ScP; also there is no veinlet distally emerg­
ing from it. Also, ScP seems to be rather weakly concave and 
RA weakly convex, unlike in paoliids. But this could be due 
to taphonomic preservation. Another particular character of 
the new fossil is the anteriorly pectinate RP. But this situation 
also occurs in the paoliid Ideliopsina Storozhenko, 1997. The 
general pattern of crossveins strongly resembles that of the 
paoliid Permula lebachensis (Schlechtendal, 1913) (Nel and 
Poschmann 2021: fig. 1).

Conclusions
Enigmapaolia shanxiensis Huang & Nel gen. et sp. nov. is ten­
tatively attributed to the Paoliidae. We refrain from erecting a 
new family that would be based on the autapomorphy of the 
fusion of RA with ScP because of the lack of phylogenetic anal­
ysis of the Paoliidae. Its description increases our knowledge on 
the diversity of these polyneopteran insects during the Permian.
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