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New Early Cretaceous pentatomorph bugs from China  
and the systematic position of Kobdocoridae
RUI DAI, ZIYI CHEN, SILE DU, DONG REN, and YUNZHI YAO

Dai, R., Chen, Z., Du, S., Ren, D., and Yao, Y. 2025. New Early Cretaceous pentatomorph bugs from China and the 
systematic position of Kobdocoridae. Acta Palaeontologica Polonica 70 (1): 17–24.

Kobdocoridae is an extinct family of the infraorder Pentatomomorpha, mainly distributed in the Eurasia and currently 
comprise only nine species from seven genera in three locations. But, the systematic position of the Kobdocoridae has 
long been debated. Here we describe a new genus and species Maculocris yixiani Dai, Yao, & Ren, from the Lower 
Cretaceous Yixian Formation in Northeastern China. This new genus is characterized by eyes relatively small, contiguous 
with pronotum; triangular scutellum, clavus with margins converging towards apex and large rounded patterns on the 
hemelytra, distinguishing it from other genera within the family. Based on the discovery of new specimens, Kobdocoridae 
are characterized by having slender antennal segments with the first segment partially concealed dorsally on the head; an 
elongated labium reaching at least the hind legs; initially rounded scutellum, with some genera possessing large scutellum 
covering the hemelytra; a clavus reduced to a rod-like structure; the claval commisure absent; and a tarsus with three 
segments. These features are proposed to be closely related to Pentatomoidea, possibly as a stem group or sister taxon.

Key words:  Insecta, Aradoidea, Pentatomoidea, fossil, Yixian Formation, Mesozoic.

Rui Dai [2220801017@cnu.edu.cn; ORCID: https://orcid.org/0009-0000-6132-9780 ], Ziyi Chen [m13521738553@126.
com; ORCID: https://orcid.org/0009-0009-2699-9960 ], Ren Dong [rendong@mail.cnu.edu.cn; ORCID: https://orcid.
org/0000-0001-8660-0901 ], and Yunzhi Yao [yaoyz100@126.com; ORCID: https://orcid.org/0000-0003-4491-0260 ] 
(corresponding author), College of Life Science, Capital Normal University, 105 Xisanhuanbeilu, Haidian District, 
Beijing 100048, China.
Sile Du [sile0228@163.com; ORCID: https://orcid.org/0009-0002-3651-1825 ], Science and Technology Research Center 
of China Customs, Animal Quarantine Intitute, Beijing, 101101, China.

Received 25 June 2024, accepted 15 January 2025, published online 4 March 2025.

Copyright © 2025 R. Dai et al. This is an open-access article distributed under the terms of the Creative Commons 
Attribution License (for details please see http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original author and source are credited.

Introduction
The Pentatomomorpha is the second largest infraorder of 
the Heteroptera, subdivided into six superfamilies, namely 
Pentatomoidea, Coreoidea, Lygaeoidea, Pyrrhocoroidea, 
Aradoidea, and Idiostoloidea (Henry 1997; Weirauch et al. 
2019; Schuh and Weirauch 2020). The fossil records of the 
Pentatomomorpha can be traced back to the Late Triassic, 
and throughout its long evolutionary history, numerous 
extinct groups have appeared, including Pachymeridiidae 
Handlirsch, 1906; Yuripopovinidae Azar et al., 2011; Meso
pentacoridae Popov, 1986; Primipentatomidae Yao et al., 
2013, and Kobdocoridae Popov, 1986 (Dai et al. 2022; Yao 
et al. 2012, 2013). Popov (1986) established Kobdocoridae 
based on specimens from the Lower Cretaceous of Mongolia 
and considered it to be the earliest fossil record of the 
Aradoidea (Popov 1986). Due to image data acquisition be-
ing limited at that time, the membrane with reticulate vena-
tion was not observed with enough details. Yao et al. (2012) 

established Venicoridae based on numerous specimens from 
the Lower Cretaceous Yixian Formation of China (now con-
sidered synonym of Kobdocoridae), and conducted a phy-
logenetic analysis of the Pentatomomorpha. Their results 
showed that the monophyly of the Venicoridae was strongly 
supported. Subsequently, Du et al. (2016) also described two 
new species under Venicoridae based on specimens from 
northeastern China. Schuh and Weirauch (2020) summa-
rized the fossil groups of the Heteroptera in their monograph, 
endorsing Popov’s (1986) placement of Kobdocoridae within 
the Aradoidea and proposed that Venicoridae should be clas-
sified under the Idiostoloidea. More recently, Ryzhkova et 
al. (2023) re-examined the type specimen used by Popov 
(1986) to establish Kobdocoridae. Then, drawing on the orig-
inal specimens from Khasurty, Russia, situated within the 
Mesozoic outcrops of the lower subformation of the Sangin 
Formation of the Gusinoe Ozero Group, which are Upper 
Jurassic and Lower Cretaceous, they analyzed and com-
pared two groups from Mongolia and China. Their results 
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proposed a synonymy of Kobdocoridae Popov, 1986, and 
Venicoridae Yao et al., 2012. Currently, there are 9 species in 
7 genera within Kobdocoridae. They are: Kobdocoris aradi-
nus Popov, 1986, from Mongolia; Venicoris solaris Yao et al., 
2012, Clavaticoris zhengi Yao et al., 2012, Halonatusivena 
shii Du et al., 2016, Halonatusivena nervosus Du et al., 2016, 
from China; and Khasoris yuripopovi Ryzhkova, 2023, 
Buryatocera beta Ryzhkova, 2023, Extralapis breviscutum 
Ryzhkova, 2023, Extralapis carens Ryzhkova, 2023, from 
Russia.

A recent discovery in the Yixian Formation of Yixian 
County, Liaoning Province, China, has provided 10 impres-
sion fossil specimens (CNU-HET-LB2024010–2024019). 
These specimens display well-preserved bodies and have 
been identified as belonging to species of previously un-
known genus of Kobdocoridae. Based on the new specimens 
discovered, we have summarized the characteristics of fam-
ily Kobdocoridae and explored its systematic position.

Institutional abbreviations.—CNU, Capital Normal Univer
sity, Beijing, China; STRC, Science and Technology Research 
Center of China Customs, Beijing, China.

Nomenclatural acts.—This published work and the nomen-
clatural acts it contains, have been registered in ZooBank: 
urn:lsid:zoobank.org:pub:56A55AC4-FE32-4E85-BDE0-
44058A572DEB.

Material and methods
The materials studied herein (CNU-HET-LB2024010– 
2024019) come from the Yixian Formation. The Yixian 
Formation is primarily composed of volcanic materials, 
along with minor layers of sedimentary rocks that are abun-
dant in fossils. The sedimentary sequence in this area is 
characterized by lacustrine sediments, mainly consisting of 
shale and tuff (Zhou et al. 2003; Xu et al. 2017). It was de-
posited during the early Aptian, Early Cretaceous, approxi-
mately 125 million years ago (Chang et al. 2017) This forma-
tion has yielded fossils of almost all known fossil groups of 
Pentatomomorpha, including the majority of the aforemen-
tioned extinct families and extant families, such as Cydnidae 
and Rhopalidae (Yao et al. 2007; Chen et al. 2015).

The specimens were examined and photographed using a 
Nikon SMZ25 dissecting microscope and a Nikon ECLIPSE 
Ni microscope, both fitted with a Nikon DS-Ri 2 digital 
camera system. The specimen was illustrated with the aid of 
a camera attached to the microscope. Morphological termi-
nology mainly follows Schuh and Weirauch (2020).

Body length was measured along the midline from the 
apex of the head to the apex of the abdomen. Body width 
was measured at the maximum width of the body. The 
length of the fore wing was measured from its base to its 
apex. All measurements are given in millimeters.

Systematic palaeontology
Class Insecta Linnaeus, 1758
Order Hemiptera Linnaeus, 1758
Suborder Heteroptera Latreille, 1810
Infraorder Pentatomomorpha Leston et al., 1954
Family Kobdocoridae Popov, 1986
= Venicoridae Yao et al., 2012
Genus Maculocris Dai, Yao, & Ren. nov.
Zoobank LSID: urn:lsid:zoobank.org:act:8C8D5ABA-3C0B-4B9E-8 
EBF-1D08F56C5362.
Etymology: A combination of Latin macula, a spot and Classic Greek 
coris, true bug, in reference to the presence of the characteristic spots 
on the hemelytra. Masculine.
Type species: Maculocris yixiani Dai, Yao, & Ren sp. nov.; by mono-
typy; see below.

Diagnosis.—As for the type species.
Remarks.—The new genus and Clavaticoris Yao et al., 
2012, from the same locality, the two significantly differ in 
morphological characteristics: head pentagonal, with simi-
lar length and width (vs. the latter with a rectangular head, 
length greater than the width); second segment shorter than 
the last two segment combined (vs. second segment much 
greater than the last two segment combined); pronotum cal-
losities present (vs. callosities absent); labium only extends 
to the metacoxae (vs. labium extending to the third abdomi-
nal segment); and the ovipositor long, bisecting the last four 
abdominal segments (vs. the ovipositor only bisecting the 
last three abdominal segments).

The new genus and Halonatusivena Du et al., 2016, are 
from the same locality, but are also the most morphologi-
cally similar. Both of them have pentagonal head with sim-
ilar length and width; the length of the second segment is 
no longer than the sum of the last two segments; both have 
distinct callosities on the pronotum. These shared char-
acteristics distinguish them from other genera within the 
family. Therefore, we believe that the new genus is more 
closely related to Halonatusivena. However, they can be 
distinctly differentiated based on the following characteris-
tics: the new genus has a larger body size of about 20 mm 
(vs. medium-sized, less than 10 mm of Halonatusivena); 
eyes relatively small, anterior almost adjacent to margin of 
pronotum. (vs. compound eyes are larger and anterior dis-
tant from the margin of pronotum of Halonatusivena); the 
distance between the ocelli is greater than the distance from 
an ocellus to a compound eye (vs. ocelli are close together, 
with the distance between them smaller than the distance 
from an ocellus to a compound eye of Halonatusivena); 
scutellum punctate, triangulate without median trifurcate 
carina, covering party the clavus (vs. scutellum without 
puncture, with a approximately T-shaped carina, narrowing 
gradually towards the apex and not covering the clavus of 
Halonatusivena).
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Stratigraphic and geographic range.—As for the type spe-
cies.

Maculocris yixiani Dai, Yao, & Ren sp. nov.
Figs. 1–3.
Zoobank LSID: urn:lsid:zoobank.org:act:C2EC4776-4122-46EA-BE22- 
A3DFFF4B7DB4.
Etymology: Derived from the Yixian Formation, where it was discovered.
Type material: Holotype CNU-HET-LB2024010, male, well preserved 
bodies, antennae and forewings. Paratypes: CNU-HET-LB2024011, 
male; CNU-HET-LB2024012–15 female; CNU-HET-LB2024016–19, 
male; well preserved bodies, labium, leges and ovipositor from the type 
locality and horizon.
Type locality: Huangbanjigou, Chaomidian Village, Beipiao City, Liao
ning Province, China.
Type horizon: Yixian Formation, lower Aptian, Lower Cretaceous.

Diagnosis.—Body large (Fig. 1A). Head nearly rounded 
pentagonal, as long as wide (Fig. 2B). Eyes relatively small, 
anterior almost adjacent to margin of pronotum (Fig. 1A). 
Length of antennomere II less than the combined length 
of antennomere III and IV (Fig. 3B4). Bucculae reaching 
at the midline of compound eyes, half the length of head 
(Fig. 2B). Labium reaching metacoxae (Fig. 1C). Ocelli sit-
uated closer to eyes than to each other (Fig. 2A). Pronotum 
impunctate; callosities well-developed, oval; posterior 
angles rounded (Fig.  2A). Scutellum punctate, triangular 
without sharp vertices, covered part of abdominal (Fig. 3C). 
Forewings corium with two rounded markings (Fig. 1A). 
Ovipositor long, bisecting the last four abdominal segments 
(Fig. 1C, D).
Description.—Body elongated, about 2.76 times as long as 
wide.

Head pentagonal, slightly shorter than pronotum, length 
about equal to width. Mandibular plates not projecting 
past midpoint of clypeus. Antenna four segments, slender, 
slightly shorter than half of body, antennomere I shortest, 
slightly exceeding the apex of head, antennomere II longest, 
antennomere III and IV subequal in length; antennomeres 
I–III subcylindrical, antennomere IV fusiform. Labium 
four-segmented, straight, appressed to venter, reaching 
metacoxae, labiomere I longest, 2.05 times as long as labio-
mere II, labiomere II–III subequal in length, labiomere IV 
shortest, tapering apically. Compund eyes relatively small, 
anterior almost adjacent to margin of pronotum. Ocelli pres-
ent, closer to eyes than to each other, interocular gap nar-
rower than the diameter of the ocelli.

Thorax smooth. Pronotum 1.56 times as wide as long, 
lateral margin convex, posterior angles feebly rounded. 
Pronotal collar and carinae absent. Pronotum with two 
large callosities on anterior area, callus broader than in-
tercallus space. Scutellum subequilateral triangular; about 
0.93 times as long as pronotum at midline, 0.85 times as 
wide as long.

Hemelytron poorly preserved, membrane venation not 
visible. Corium relatively small, almost 1/3 length of hem-
elytron. Corium with two obvious rounded markings, one 

of oval shapes in 1/3 length middle of corium, the other one 
nearly circular and relatively small on posterior margin of 
corium. R, M and Cu fuse in the basal of corium. Clavus 
well developed, clavate, tapers from the base to the apex, 
claval commissure absent.

Legs slender. Femora stout, about 2 times as thick as cor-
responding tibiae. Hind legs longer than fore and mid legs, 
metafemur longest, about 1.28 times as long as mesofemur, 
about 1.09 times as long as profemur, metatibia longest, 
about 1.27 times as long as mesotibia, about 1.65 times as 
long as protibia. Tarsi three-segmented, second shortest, 
third tarsomeres 3.91 times the length of the second. Pulvilli 
present.

Abdomen oval, abdominal connexivum sternites II–Ⅶ 
visible, Ovipositor long, bisecting the last four abdominal 
segments, about 1/3 of body length (Table 1).
Stratigraphic and geographic range.—Yixian Formation, 
lower Aptian, Lower Cretaceous of Huangbanjigou, Chao
midian Village, Beipiao City, Liaoning Province, China.

D
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Fig. 1. Kobdocorid pentotomomorph bug Maculocris yixiani Dai, Yao, 
& Ren gen. et sp. nov. from the Lower Cretaceous Yixian Formation of 
Huangbanjigou, Chaomidian Village, Beipiao City, Liaoning Province, 
China. A. Holotype, male, CNU-HET-LB2024010. B. Paratype, male, CNU-
HET-LB2024011. C. Paratype, female, CNU-HET-LB2024012. D.  Para
type, female, CNU-HET-LB2024013. Scale bars 4 mm.
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Discussion
All species of Kobdocoridae have the reticulate venation on 
hemelytra membrane, which seems to be a rather unique fea-
ture in kobdocorids (Du et al. 2016). Unfortunately, in all ten 
specimens of Maculocris gen. nov., membranes of the fore-
wing are poorly preserved. However, based on the follow-
ing characteristics: (ⅰ) antennae inserted anteriad to anterior 
margin of eye; (ⅱ) R, M, and Cu fused at the base of clavus; 
(ⅲ) claval commissure reduced; (ⅳ) the connexivum exposed 
completely; (ⅴ) acicular ovipositor well-developed, we assign 
the new genus to Kobdocoridae (Yao et al. 2012). The species 
of Kobdocoridae are known from three locations: Mongo
lia (Myangad, Lower Cretaceous, Gurvan-Eren Formation), 
Russia (Khasurty, Lower Cretaceous, Khasurty Formation), 
and China (Liaoning Province, Lower Cretaceous, Yixian 
Formation). Analysis of external morphological characteris-
tics based on these locations revealed that individuals from 
Mongolia and Russia have a relatively wide pronotum, more 
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Fig. 2. Line drawings of a kobdocorid pentotomomorph bug Maculocris yixiani Dai, Yao, & Ren gen. et sp. nov. from the Lower Cretaceous Yixian 
Formation of Northeastern China. A. Body in dorsal view. B. Head in ventral view. C. Forewing. D. Fore leg. E. Mid leg. F. Hind leg.

Table 1. Measurements (in mm) of Maculocris yixiani Dai, Yao, & Ren 
gen. et sp. nov. specimens.

Holotype CNU-
HET-LB2024010

Paratype CNU- 
HET-LB2024011–19

Body length/width 19.65/7.11 17.11–20.35/5.73–8.05
Head length/width 2.69/2.56 2.33–3.23/2.26–2.56
Interocular space 2.70 2.48–2.83
Preocellar space 0.57 0.51–0.57
Antennal segments length 8.11 8.04–8.17
Labium segments length – 7.20–7.36
Pronotum length/width 3.43/5.35 2.89–4.04/4.32–5.56
Scutellum length/width 3.18/2.93 2.77–3.63/4.32–5.56
Fore leg length 9.31 8.96–10.11
Middle leg length 9.38 9.12–10.57
Hind leg length 11.91 11.46–12.34
Male genitalia 2.56 2.38–2.56
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than twice as wide as long. In contrast, individuals from 
China have a noticeably longer pronotum, with a width only 
about 1.5 times the length, while other characteristics show 
no significant differences among the locations.

Currently, the taxonomic position of Kobdocoridae is 
controversial. When Popov et al. (1986) established Kobdo
coridae, they considered its broad body and the morphology 
of the head and pronotum to be similar to those of Aradoidea. 
Yao et al. (2012) established Venicoridae (a synonym of 
Kobdocoridae) and found it to be a sister group to the en-
tire Eutrichophora, rather than placing Kobdocoridae within 
Aradoidea. Schuh and Weirauch (2020) endorsed Popov’s 

placement of Kobdocoridae within the Aradoidea and pro-
posed that Venicoridae should be included in the Idiostoloidea. 
Ryzhkova et al. (2023) considered Venicoridae to be a syn-
onym of Kobdocoridae and argued that Kobdocoridae should 
not be placed in Aradoidea, but does not specify which posi-
tion (Table 2). Now, with the characterization of the new ge-
nus and species of of Kobdocoridae, we agree with Ryzhkova 
et al. (2023) and Yao et al. (2012) that Kobdocoridae should 
not be placed in Aradoidea. And, according to the characteri-
zation of the new specimen Kobdocoridae should be the stem 
group of Pentatomoidea. The reasons for this placement are 
outlined below.
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Fig. 3. Morphological details of kobdocorid pentotomomorph bug Maculocris yixiani Dai, Yao, & Ren gen. et sp. nov. from the Lower Cretaceous Yixian 
Formation of China. A. Holotype, male, CNU-HET-LB2024010; head (A1), forewing (A2). B. Paratype, male, CNU-HET-LB2024011; labium (B1); ovi-
positor (B2); tarsus (B3); antennae (B4). C. Paratype, female, CNU-HET-LB2024012; scutellum. Abbreviations: AI–Ⅳ, antennae I–Ⅳ; b, buccula; cal, 
callosities; cl, claw; lb1–4, labium 1–4; o, ocellus; pl, pulvillus; t1–3, tarsus 1–4. Scale bars A1, B3, C, 1 mm; 2 mm, B1, B2, A2, B4.

Table. 2. Kobdocoridae taxonomic history.

Taxonomic decision Based on References
Venicoridae as synonym of Kobdodoridae; unknown higher classification Ryzhkova et al. 2023
Venicoridae as a sister group of Eutrichophora phylogenetic analysis Yao et al. 2021
Kobdocoridae as a part of Aradoidea body and head morphology Schuh and Weirauch 2020Venicoridae as a part of Idiostoloidea membrane and veins morphology
Kobdocoridae as a part of Aradoidea body, head, and pronotum morphology Popov 1986
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It is widely accepted that Aradoidea should be placed 
in Pentatomomorpha and that they are the sister group to 
the remaining Pentatomomorpha (Henry 1997; Hua et al. 
2008; Cassis and Schuh 2010; Tian et al. 2011; Yao et al. 
2012; Wang et al. 2016; Weirauch et al. 2019). We agree 
that Aradoidea is placed in Pentatomomorpha and use that 
taxonomic decision. The morphological evidence available 
through phylogenetic analyses by Henrry (1997) supported 
the monophyly of the Aradoidea based on the following 
characteristics: (ⅰ) ocelli absent; (ⅱ) first antennal segment 
short and stout; (ⅲ) fourth antennal segment thickened and 
globose; and (ⅳ) tarsus with two segments. Results from 
Yao et al. (2012) also supports the monophyly of Aradoidea 
based on: (ⅰ) flattened body; (ⅱ) short labium, not extend-
ing posteriorly to forecoxae; (ⅲ) mandibles and maxillae 
extremely elongated and coiled within head; and (ⅳ) fourth 
antennal segment thickened and globose; (ⅴ) tarsus with two 
segments; and (ⅵ) fungivory. The phylogenetic analysis of 
Weirauch et al. (2019) indicates that: (ⅰ) ocelli absent; (ⅱ) 
stylets, inside head coiled; (ⅲ) claval commissure absent, 
wings overlapping posterior to scutellum; (ⅳ) coxae in each 
pair separated by 3–4 times coxal width; and (ⅴ) tarsus 
with two segments. While there are differences between 
conclusions of the morphology of antennae and labium, and 
whether the claval commissure exists, one stable character 
is the tarsi with two segments. However, based on published 
fossil records, all kobdocorid genera have tarsi with three 
segments. Furthermore, the absence of ocelli, the morphol-
ogy of antennae and the length of labium, are also important 
characteristics supporting the monophyly of the Aradoidea. 
The Maculocris yixiani Dai, Yao, & Ren gen. et sp. nov. 
and Halonatusivena. nervosus Du et al., 2016, display sig-
nificantly larger ocelli observed also in the Extralapis. ca-
rens Ryzhkova, 2023, and E. breviscutum Ryzhkova, 2023. 
Additionally, all kobdocorid species have slender antennal 
segments, with the first antennal segment not fully visible 
on the dorsal of the head, and the fourth antennal segment 
slender (vs. Aradoidea antennae short and stout, the first 
antennal segment fully exposed and the fourth segment 
thickened). The labium of species within Kobdocoridae is 
elongated, reaching at least to the base of the hind legs, in 
Clavaticoris zhengi Yao et al., 2012, it may even extend to 
the third abdominal segment (vs. the labium of Aradoidea 
species is typically shorter and thicker, not extending poste-
riorly to forecoxae). As above, Kobdocoridae lacks the syn-
apomorphy of Aradoidea, exhibiting characteristics that are 
significantly different from Aradoidea in terms of the pres-
ence or absence of ocelli, the morphology of antennae, the 
length of labium, the number of tarsomeres, etc. Therefore, 
we conclude that Kobdocoridae should not be classified 
within Aradoidea.

Schuh and Weirauch (2020) suggested that Venicoridae 
(synonym of Kobdocoridae), with reticulate membrane 
veins, should be classified within the Idiostoloidea. Howe
ver, having reticulate wing veins is not exclusive to the 
Idiostoloidea. For example, groups within the two super-

families Pentatomidae and Pyrrhocoroidea, which also be-
long to the Pentatomomorpha, exhibit reticulate wing veins 
(Du et al. 2016). Therefore, categorizing Venicoridae (syn-
onym of Kobdocoridae) solely based on this feature as part 
of the Idiostoloidea is not sufficient evidence. Additionally, 
the characteristics of Venicoridae (Kobdocoridae) are very 
different from Idiostoloidea. For example, all species of 
Kobdocoridae have (i) the clavus reduced (vs. Idiostoloidea 
having the clavus wide and big); (ii) only a single vein 1A 
present on clavus (vs. veins 1A and 2A present on clavus); 
and (iii) the claval commisure absent (vs. the claval com-
misure present). In addition, in the Maculocris yixiani Dai, 
Yao, & Ren gen. et sp. nov. has the abdominal connex-
ivum on segment VII present (vs. abdominal connexivum 
on segment VII being absent in Idostoloidea). The latter 
characteristics support the monophyly of the Idiostoloidea 
(Henry 1997; Yao et al. 2012). Therefore, we believe that 
Venicoridae (synonym of Kobdocoridae) should also not be 
classified within the Idiostoloidea.

Yao et al. (2012), while establishing the Venicoridae (a 
synonym of Kobdocoridae), conducted a phylogenetic anal-
ysis using 130 characteristics on 5 fossil groups and 34 ex-
tant groups within the Pentatomomorpha. The monophyly of 
Kobdocoridae received strong support; the group was found 
to be sister to the entire Eutrichophora. Yao et al. (2012) did 
not assigns Kobdocoridae to any specific superfamily but 
they argued that some characteristics of Kobdocoridae are 
more similar to the Pentatomoidea than to the Coreoidea. 
Based on the new fossil specimens studied herein, as well 
as a summary of the characteristics of all Kobdocoridae 
species, we agree with this point for the following reasons. 
First, all species within Kobdocoridae have rounded and 
blunt scutellum, with some genera having large scutellum 
that cover the hemelytra, and in new species the scutellum 
even reaches the third abdominal segment; the clavus is 
reduced into a rod-like structure. Second, only a single vein 
1A is present on clavus, and the claval commisure absent. 
Next, the grooved scent peritreme is observed in Venicoris 
solaris Yao et al., 2012. The above characteristics are more 
similar to the Pentatomoidea than to the Coreoidea (which 
scutella are small, clavi are large, claval commissures are 
present, and scent peritreme not well-developed, often being 
auricle shape). Therefore, we suggest that Kobdocoridae 
may have a closer relationship with the Pentatomoidea 
than with Coreoidea. Although Kobdocoridae has also 
have some characters that are different from the extant 
Pentatomoidea such as a well-developed lanceolate ovi-
positor (vs. plate-like ovipositors in extant Pentatomoidea) 
and four-segmented antennae (vs. five-segmented antennae 
in Pentatomoidea), these two characters are considered to 
be of the ancestral type. Based on previous studies, the 
lanceolate ovipositor is considered an ancestral state for 
the Pentatomomorpha (Dupuis 1955, 1970; Scudder 1959; 
Schaefer and Ahmad 2000; Zhou and Rédei et al. 2020), 
and the four-segmented antenna is considered ancestral 
character for the Pentatomidae (Yao et al. 2012). It is sug-



DAI ET AL.—EARLY CRETACEOUS PENTATOMORPH BUGS FROM CHINA	 23

gested that the two distinct characteristics of Kobdocoridae 
are actually ancestral characters of the Pentatomoidea (in 
Venicoris solaris Yao et al., 2012, and Clavaticoris zhengi 
Yao et al., 2012, antennae are four-segmented, but with the 
pedicel notably longer, than the remaining antennal seg-
ments combined and a tendency towards re-segmentation of 
the pedicel). Therefore, the combination of characteristics 
in Kobdocoridae is closest to those of the Pentatomoidea, 
while also possessing some ancestral characteristics of the 
Pentatomoidea. Therefore, it is likely that Kobdocoridae is a 
stem group or sister taxon of Pentatomoidea.

Conclusions
A new genus and species, Maculocris yixiani Dai, Yao, & 
Ren gen. et sp. nov., of the Kobdocoridae is reported based on 
the impression fossil specimens from the Lower Cretaceous 
Yixian Formation in China. The report of it not only enriches 
the species diversity of Kobdocoridae, but also its character-
istics, such as large ocelli; a relatively large scutellum extend-
ing to the third abdominal segment; the clavus reduced into a 
stick shape, with only vein 1A present; the claval commisure 
absent; and the tarsus with three segments, provide assis-
tance in exploring the systematic position of Kobdocoridae. 
Based on this, we summarized several controversial views 
of previous scholars, namely whether Kobdocoridae belongs 
to Aradoidea, Idiostoloidea, or Pentatomoidea. After com-
paring the morphologies of all species of Kobdocoridae, it is 
believed that Kobdocoridae is a stem group or sister taxon of 
Pentatomoidea. Due to the limited number of Kobdocoridae 
species discovered so far, we have not conducted a phylo-
genetic analysis to verify the conjecture. This still requires 
more evidence to be found in the future to confirm the sys-
tematic position of Kobdocoridae.
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