GEOLOGICA BELGICA
2023, Vol. 26/1-2, 79-92
https://doi.org/10.20341/gh.2023.006

Geologica Belgica

Rediscovery of the Mathieu collection of Carboniferous (Pennsylvanian)-Permian
(Cisuralian) arthropods from the Kaiping Coalfield (northeastern China)

BERNARD MOTTEQUIN

D.O. Terre et Histoire de la Vie, Institut royal des Sciences naturelles de Belgique, rue Vautier 29,
B 1000 Brussels, Belgium; corresponding author: bmottequin@naturalsciences.be.

NiNON ROBIN

D.O. Terre et Histoire de la Vie, Institut royal des Sciences naturelles de Belgique, rue Vautier 29,

B 1000 Brussels, Belgium; ninonrobin@naturalsciences.be.

ABSTRACT

Numerous arthropods (e.g. branchiopods, insects) collected during the first half of the 20th
century by F.-F. Mathieu within the Pennsylvanian—Cisuralian (Moscovian—Asselian)
succession of the Zhaogezhuang colliery (Hebei Province, China), romanised notably as Chao
Ko Chwang, or Chaokochuang, in the literature, have been recently located in the
palaeontological collections of the Royal Belgian Institute of Natural Sciences (Brussels). This
historical material from one of the classic localities of the Kaiping Coalfield includes a large
number of wings of stem-Dictyoptera, mainly from the Tangshan Formation and to a lesser
extent from the Kaiping and Zhaogezhuang formations. The exceptional richness in insects of
a particular horizon developed within the Moscovian part of the Tangshan Formation was
already pointed out at the end of the 1920s by the French palaeoentomologist P. Pruvost,
who provided the first account on the arthropods of Mathieu’s collection from the Kaiping
Coalfield. This singular Dictyoptera material was later studied by D. Laurentiaux in his
unpublished Ph.D. thesis. In order to promote the revision of Mathieu’s collection by
specialists, we provide here a detailed scientific background and re-illustrate the arachnids
(and formerly alleged ones: (Poliochera vel Curculioides) [sic] pustulatus Laurentiaux-Vieira &
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Laurentiaux), branchiopods (Lioestheria? mathieui (Pruvost)), and insects from the
Zhaogezhuang colliery, notably using the Reflectance Transformation Imaging methodology.
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1. Introduction

The Kaiping Coalfield, where the industrial mining of the
Pennsylvanian and Cisuralian coals started during the last
quarter of the 19th century (Carlson, 1971), is situated in
Eastern Hebei Province (northeastern China), E-SE of Beijing
(Han et al., 2016) (Fig. 1A—C). In this area, the onset of
palaecontological research dates back to Schenck (1883), who
described the plants collected by the German geologist
Friederich von Richthofen. This is also in this coalfield that the
first occurrence of eurypterid (Adelophthalmus chinensis (Early
Permian); e.g. Tetlie et al., 2007) was reported in China
(Andersson in Grabau, 1920a; Grabau, 1920b).

Carboniferous and Permian arthropods from the Kaiping
Coalfield were briefly documented by Pruvost (1928) on the
basis of specimens gathered by Fernand-Frangois Mathieu (1886—
1958), who was employed as a geologist and consulting
engineer by the Kailin Mining Administration—the consortium

exploiting the mines at Kaiping along the Beijing—Shenyang
railway (Carlson, 1971)—between 1920-1926 and 1946-1949
(Sluys, 1959). The latter contributed largely to the knowledge of
the geology of the Kaiping Coalfield as reflected by the
numerous papers he dedicated to this subject (Mathieu, 1921,
1922, 1923a, 1923b, 1923c, 1927, 1928a, 1928b, 1939, 1955;
Mathieu in Grabau, 1920b; Stockmans & Mathieu, 1939, 1957).

Although several authors pointed out the importance of the
discovery of many insects in the Kaiping Coalfield (Mathieu,
1927, 1928a, 1939; Pruvost, 1928; Laurentiaux, 1947a, 1958),
the historical material collected by Mathieu has never been
properly documented, except in the unpublished Ph.D. thesis of
Laurentiaux (1958); therefore, it remains largely unknown to
specialists, most likely because the whole material was
borrowed for almost 40 years by the latter in three separate
loans (1946, 1947, and 1951), preventing investigations by other
experts. According to a letter written by P. Sartenaer to
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Figure 1. A. Map of China. B. Map of northeastern Chinese municipalities and provinces with location of the town of Tangshan in the Hebei
Province; the location of the Kaiping Coalfield is adapted from Han et al. (2016). C. Location of the Zhaogezhuang (Chaokouchung; #X %) colliery.
Abbreviations: B., Beijing Municipality; H., Henan; K.C., Kaiping Coalfield; N.K., North Korea; P., Pyongyang; S., Shanxi, T., Tianjin Municipality.

D. Laurentiaux in July 1972, it appears that the latter submitted
a manuscript to V. Van Straelen for review in the late 1950s or
early 1960s but, as the circumstances of the time were not very
favourable, the manuscript, which was not found in the archives
of the Royal Belgian Institute of Natural Sciences, remained in
abeyance and was never published.

A search for the type material of the insects of the Belgian
Coal Measure Group (Bashkirian-Moscovian; Namurian—
Westphalian of the traditional subdivision) deposited at the
Royal Belgian Institute of Natural Sciences allowed us to
rediscover the forgotten Mathieu collection of Chinese
Carboniferous and Permian arthropods. As discoveries of
abundant insects were reported recently by Liao et al. (2019)
and Wang et al. (2022) from the Kaiping Coalfield, it seemed
relevant to shed new light on Mathieu’s collection. Therefore,
this contribution aims at (1) documenting the types and
illustrated specimens included in the collection, and (2)
highlighting the historical and scientific importance of this
collection, especially for the knowledge of the Carboniferous of
China. We provide Reflectance Transformation Imaging (RTI)
of some well-preserved or enigmatic specimens, that we think
may be of immediate interest for research (see online
Supplementary material).

2. Previous studies on Mathieu’s palaeontological
collection of the Kaiping Coalfield

So far, the Mathieu collection is especially known for its
palacobotanical content thanks to the exquisitely illustrated
monographs by Stockmans & Mathieu (1939, 1957),
complemented by a study by Piérart (1961) on megaspores.
Marine invertebrates were identified by Delépine (1928),
whereas the continental fauna was discussed by Pruvost (1928).
However, only the branchiopods (‘conchostracans’) were
illustrated by the latter and by Defrise-Gusshoven & Pastiels
(1957). Among the continental fauna, the presence of insects
(stem-Dictyoptera) is remarkable (Pruvost, 1928; Mathieu,
1939; Laurentiaux, 1947a, 1958). Scorpions were cited by
Pruvost (1928) and described by Laurentiaux-Vieira &
Laurentiaux (1963), who also described an alleged ricinuleid
(see section 5.2.4). Unfortunately, the eurypterids reported by
Pruvost (1928) and Mathieu (1939) have not yet been located,
nor any of the trilobites referred to by Delépine (1928) (see
section 3).

3. Geological setting

The Kaiping Coalfield (Fig. 1B) corresponds to a large northeast-
trending coal-bearing syncline structure, which includes four
coal-bearing synclines according to Han et al. (2016, figs 1-2).
The material was collected by F.-F. Mathieu at the

Zhaogezhuang (Chaokouchung; #X#%-/E) colliery either in the

mine itself or on the spoil heap (Fig. 1C). Note that the
romanisation of the geographic name Chaokouchung has led to
different transcriptions for this locality (Zhang, 2009), e.g.
Chaokouchuang (Grabau, 1920a), Chao-Ko-Chwang (Mathieu,
1928a), Chao Ko Chwang (Mathieu, 1939), Chao-ko-chuang
(Carlson, 1971), and Chaokochuang (Li & Zhang, 1983).
Mathieu (in Grabau, 1920b) and Mathieu (1927, 1928a, 1939)
subdivided the lithological succession observed in the coal mine
into three ‘assises’, from base to top: ‘assise de Tongshan (ou
Tangshan)’, ‘assise des 14° couches’, and ‘assise de Chao Ko
Chwang’ (Figs 2A, 3). Nowadays, there is no consensus on the
lithostratigraphic terminology to be adopted because several
formation names are applied to the same units (e.g. Liao et al.,
2019; Shen et al., 2022). We adopted that proposed by Gao et al.
(1983) and Li & Zhang (1983) (see Shen et al., 2022, fig. 9)
(Fig. 3).

The bulk of the arthropods is from the former ‘assise de
Tongshan’ that corresponds to the Penchi Formation (Lee &
Chao, 1926) (see Gao et al., 1983) or to the Tangshan Formation
(e.g. Li & Zhang, 1983; Shen et al., 2022) (Figs 2A, 3).
According to Mathieu (1939), this c. 70 m-thick unit essentially
comprises shales and siltstones with three marine limestone
beds and a few thin coal seams. Its base is characterised by the
presence of an oolitic ironstone horizon (Mathieu, 1928b). The
age of the Tangshan Formation is Moscovian to Gzhelian (Shen
et al., 2022). All the insects collected in situ are from the roof of
the 16th coal seam, exploited at the fourth floor of the mine,
mostly in the western mining gallery, the rest in the eastern one
(Fig. 2A—C) according to Mathieu (cited by Laurentiaux, 1958).
They were complemented by ex situ findings made on the spoil
heap (Laurentiaux, 1958). Their age is most likely Moscovian,
although a Kasimovian age cannot be ruled out (Shen et al.,
2022). Eurypterids were cited by Pruvost (1928) and Mathieu
(1939), whereas Delépine (1928) reported the presence of
trilobites in the first marine limestone horizon (ML 1 in Fig. 2B—
O).
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Figure 2. A. Cross-section of the Zhaogezhuang coal mine (simplified from Mathieu, 1939) (see Fig. 3 for current lithostratigraphic units).
B. Geological scheme of the fourth floor of the Zhaogezhuang coal mine (modified from Mathieu, 1939 and Laurentiaux, 1958). C. Log of the

succession observed above the 16th coal seam (Laurentiaux, 1958).

The ‘assise des 14 couches’, which corresponds to the
Gzhelian Kaiping Formation (Gao et al., 1983; Shen et al,,
2022) (Fig. 2A, B), consists of sandstones, micaceous
sandstones and shales, and attains ¢. 60 m in thickness. It
includes four to five irregular and unexploitable thin coal seams.
From it, only one poorly preserved insect wing was reported by
Mathieu (1928a, 1939) and Pruvost (1928). Mathieu (1939)
reported the presence of ‘Eurypterus’.

The ‘assise de Chao Ko Chwang’, i.e. the Zhaogezhuang
Formation of Gzhelian—Asselian age (e.g. Li & Zhang, 1983;
Shen et al., 2022), comprises sandstones, shales and exploitable

coal seams. As is the case for the previous lithostratigraphic
unit, only a limited number of insect wings, one or two
depending on the authors, was found in the roof of the 6th coal
seam (Mathieu, 1928a, 1939; Pruvost, 1928). The eurypterid
Adelophthalmus chinensis (Grabau, 1920a) was found one meter
above the 13th coal seam (Andersson in Grabau, 1920a; Grabau,
1920b) (Fig. 2A).
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Figure 3. Comparison of the lithostratigraphical units used in Shen et al. (2022) and in Mathieu (1939) with approximative stratigraphic position of

the arthropods of Mathieu’s collection.

4. Material and methodology

All the illustrated specimens are part of the palacontological
collections of the Royal Belgian Institute of Natural Sciences
(prefixed RBINS), Brussels. Except for the branchiopods (IG
14529), they are all registered under the general inventory
number IG 11471 and were offered to the RBINS by F.-F.
Mathieu in February 1938. As indicated above, several
arthropods and the rest of the fauna described by Delépine
(1928) and Pruvost (1928) from the Kaiping Coalfield have not
yet been recovered from the RBINS collections but they may
have been included in the ¢. 8000 uncatalogued drawers of the
collection of the ‘Centre national de Géologie
houillére’ (Pastiels, 1960) that are now deposited at Péronnes-
lez-Binche (Belgium) (Mottequin et al., 2022).

Specimens were photographed using a Nikon D80OE digital
camera equipped alternately with Nikkor 50 mm F1.8 AF,
Tamron SP 90 mm F2.8 Macro MF or Cosina 100 mm F3.5
Macro AF macro lens. Specimens selected for scanning electron
microscopy were imaged with an ESEM FEI Quanta 200, under
low vacuum; specimens were uncoated. To make the anatomy
of some fossils available right away to the reader, RTI models
were computed for five specimens (an arachnid, three insects
and an undetermined arthropod; Supplementary material). The
sets of photographs used to compute these RTI models were
acquired using a light portable RTI FlyDome of 30 cm,
equipped with 54 white LEDs sources successively enlightening
the fossil in automated coordination with camera shooting (see

Béthoux et al., 2016 for details). Photographs were taken using
an EOS 90D digital camera coupled to an EF 100 mm {/2.8L
macro IS USM macro lens (Canon, Tokyo, Japan), both
mounted on a vertical stand. Sets of 54 photographs were
acquired and processed for each specimen. The size of the
processed photographs ranges from c. 10 to 37 MB. Metallic
reflecting hemispheres of 2 or and 1 mm in diameter (necessary
to infer the position of the light source during the computing
process) were placed aside, and at equal depth of field, of the
fossils. The resulting photographs were batch-labelled using
Bridge, and processed with CameraRaw (Adobe Systems, San
Jose, CA, USA). Photographs of each set were then cropped and
compiled into an RTI file using RTIbuilder 2.0.2 (freely
available under GNU license; using the HSH fitter). The five
RTI files are accessible as Supplementary material, along with
the corresponding photographs with scales and link to RTI
viewer software (freely available under GNU license).

5. RBINS collections of the Kaiping Coalfield
5.1. Preliminary remarks

The species are presented herein class by class; the synonymy
lists do not claim to be exhaustive.

In order to promote and facilitate future taxonomic studies
by specialists, all the significant information regarding
specimens is provided as well as a short discussion, except for



B. MOTTEQUIN & N. ROBIN: THE MATHIEU COLLECTION OF ARTHROPODS FROM THE KAIPING COALFIELD 83

those described by Laurentiaux (1958) (see additional
comments in section 5.2.3).

5.2. Types and/or illustrated specimens

5.2.1. Class Branchiopoda

Lioestheria? mathieui (Pruvost, 1928)
(Fig. 4)

p. 1928 Estheria (Euestheria) mathieui Pruvost, p. 171, 172,
173, fig. 1.
1930 E. [Estheria] mathieui; Pruvost, p. 184.
1931 Estheria (Euestheria) mathieui; Chi, p. 204, 217—
218, 223, text-fig. 2 (copy of fig. 1 in Pruvost, 1928).
non 1932 Estheria mathieui; Corsin, p. 25, pl. 39, figs §-9.
1939 Estheria (Euestheria) mathieui; Mathieu, p. 23.
1946 Lioestheria mathieui; Raymond, p. 232, 298.
1954 Euestheria mathieui; Kobayashi, p. 59, p. 160, fig.
15a (copy of fig. 1 in Pruvost, 1928).
1957 Lioestheria  mathieui; Defrise-Gussenhoven &
Pastiels, p. 12-19, pl. A, figs 1-14, pl. B, figs 1-12,
pl. C, figs 1-7, pl. D, figs 11-12.
1957 Estheria mathieui; Stockmans & Mathieu, p. 82.
1958 Liostheria mathieui; Laurentiaux, p. 741.
1976 Liostheria? mathieui; Zhang et al., p. 117, pl. 16, fig.
2 (copy of fig. 1 in Pruvost, 1928).
2019 Lioestheria? mathieui; Liao et al., p. 381, 387.
2020 Lioestheria? mathieui; Liao et al., p. 578.

Type material. Pruvost (1928) did not designate the
holotype of his new species as already noted by Defrise-
Gussenhoven & Pastiels (1957), who also stressed the fact that
none of the original specimens was designated as the type by an
inscription or a label. Although it remains unverifiable, it is
likely that Pruvost’s (1928) original drawing was made based on
a compilation of characters observed from several specimens.
Defrise-Gussenhoven & Pastiels (1957) indicated that D.
Laurentiaux provided them with the material previously studied
by Pruvost (1928) that was still housed at the geological
laboratory of the University of Paris; according to the former
authors, these specimens were numbered between 140 and 150
by themselves, but they have not yet been located at the RBINS.
It must be noted that Defrise-Gussenhoven & Pastiels (1957)
wrongly considered all the specimens they studied as syntypes,
even those that were not investigated by Pruvost (1928).
Specimens illustrated in Figure 4 have to be considered as
topotypes.

Type locality and horizon. Zhaogezhuang colliery, 4th floor,
western mining gallery, ‘Assise de Tongshan’ (Tangshan
Formation), ‘toit de la 16° couche’ (roof of the 16th coal seam)
(Fig. 2A-C) according to Pruvost (1928) and Defrise-
Gusshoven & Pastiels (1957).

Description. See Pruvost (1928) and Defrise-Gusshoven &
Pastiels (1957).

Remarks. Although the communication of Mathieu et al.
(1928) was presented in April 1927, the date of publication of
Pruvost’s species is 1928 as the second fascicle of the volume
52 (pro 1927) of the Annales de la Société géologique du Nord
was published in July of that year. Moreover, the five reprints
available at the RBINS are dated 1928 (see the article 21.8 of

the International Code of Zoological Nomenclature
(International Commission on Zoological Nomenclature
(ICZN), 1999). Pruvost’s (1928) original description is

particularly brief, but Defrise-Gusshoven & Pastiels (1957)
extensively illustrated the species on the basis of the material

collected in the 1920s complemented by that gathered in the late
1940s. Stockmans & Mathieu (1957) seem to consider that
several species are present within the roof of the 16th coal seam,
as also reflected by a letter accompanying the specimens
collected in the 1940s, contrary to the opinion of Defrise-
Gusshoven & Pastiels (1957). From the generic viewpoint,
Raymond (1946) transferred the species to the genus Lioestheria
Depéret & Mazeran, 1912, while Zhang et al. (1976) and Liao et
al. (2019, 2020) only questionably assigned it to this genus.

Besides the Kaiping Coalfield, Pruvost (1928) also recorded
the new species in the Westphalian C of northern France
(Onnaing, Courcelles-l¢s-Lens) (see also Corsin, 1932) and in
the Coal Measure of the North Sydney cliff (Cape Breton
Island, Canada). Defretin-Lefranc (1970) revised the French
material and assigned it to a new species, Pseudestheria
hersinensis.

5.2.2. Class Arachnida

Telyphonida incertae sedis

(Fig. SA-D, RTI interactive file in Supplementary material)
1928 Geralinura cf. britannica; Pruvost, p. 170, 171.
1939 Geralinura sp.; Mathieu, p. 24.
1985 ‘Geralinura cf. britannica’; Brauckmann et al., p. 19.
1991 ‘Geralinura cf. britannica’; Brauckmann, p. 36.
1963 cf. Prothelyphonus britannicus; Laurentiaux-Vieira &

Laurentiaux, p. 25, text-fig. 2, pl. 3, fig. 2.

1996 Telyphonida incertae sedis; Dunlop & Horrocks, p. 302.
2008 ‘Geralinura cf. britannica’; Tetlie & Dunlop, p. 310.

Material. RBINS al3852 (previously 1G 11471/10).

Provenance and horizon. Spoil heap of the Zhaogezhuang
colliery, Tangshan Formation, most probably from the roof of
the 16th coal seam (Fig. 2A-C).

Description. See Laurentiaux-Vieira & Laurentiaux (1963).

Remarks. One single specimen was reported by Pruvost
(1928) but not illustrated. According to Laurentiaux-Vieira &
Laurentiaux (1963), it consists of a subcylindrical opisthosoma
that cannot be identified with certainty, even if they noted that a
comparison with the abdomen of Pocock’s (1911) species from
the Bashkirian (Westphalian B of the traditional subdivision;
Duckmantian) of Coseley (Staffordshire, United Kingdom)
(Dunlop & Horrocks, 1996) is the most satisfactory. It seems
that Laurentiaux-Vieira & Laurentiaux’s (1963) illustration of
this single specimen from the Kaiping Coalfield was overlooked
by some subsequent workers who discussed Pruvost’s (1928)
report (Brauckmann et al., 1985; Tetlie & Dunlop, 2008).
However, Brauckmann (1991) considered the generic and
specific identification of the Kaiping specimen to be uncertain
due to its incompleteness, while Dunlop & Horrocks (1996)
regarded it as Telyphonida incertae sedis for the same reasons.

5.2.3. Class Insecta

Mathieu (1928a), but more particularly Pruvost (1928) first
mentioned the presence of insects in the Tangshan Formation,
within the layers of the roof of the 16th coal seam (Fig. 2A—C,
Table 1). Pruvost (1928), who examined about 30 wings,
recognised the three following genera, in order of frequency:
Archimylacris, Phyloblatta, and Soomylacris. Although he
announced a monograph on this material, it was never
published. In a note presented in June 1946, but published in
September 1947, Laurentiaux (1947b) briefly announced his
study on the specimens from the Kaiping Coalfield. Laurentiaux
(1947a) reported four insect genera among the Mathieu
collections from the Kaiping Coalfield: Archimylacris,
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Figure 4. Lioestheria? mathieui (Pruvost, 1928); Zhaogezhuang colliery, 4th floor, western mining gallery, Tangshan Formation, roof of the 16th coal
seam (Fig. 2). A-D. RBINS a9481b, right valve in normal and oblique lateral views and enlargements of the microstructure observed on the growth
bands. E. RBINS a9481c, right valve. F—-H. RBINS a9482b, right valve in normal and oblique lateral views, and close-up of the growth bands. I-L.
RBINS a9477b, right valve and enlargements of the microstructures on the growth bands. M—O. RBINS a9477c, right valve and close-up of the
microstructures on the growth bands. All SEM. Scale bars: A-B, E-G, I, M =1 mm; C, N =200 um; D, K-L, O = 100 um; H, J =500 pm.

Phyloblatta, Asemoblatta and Soomylacris. He also identified
the blattid species Soomylacris burri Bolton, 1912, S. lievinensis
Pruvost, 1919 and Phyloblatta cuvelettei Pruvost, 1912, which
were previously known from the Westphalian C of Western
Europe. Eleven years later, in his Ph.D. thesis, Laurentiaux
(1958) provided the first systematic description of the insects
from the Tangshan Formation at the Zhaogezhuang colliery, all
known from isolated wings, and commented on the fauna. He
recognised 20 species and forms, out of which 18 were new
ones belonging to seven genera among which three were
regarded as new. Nevertheless, in regard to Article 8.6 of the
International Code of Zoological Nomenclature (ICZN, 1999),
all the new generic and specific names erected by Laurentiaux
(1958) must be considered as nomina nuda; they are listed in

Table 2 following the Recommendation 51F of the Code (ICZN,
1999). Note that the taxa designated as ‘forma’ by Laurentiaux
(1958) should have been considered as subspecies following the
Article 45.6.4 of the Code if they were published. The three new
genera based on the Kaiping Coalfied material were the
following: Pseudaphtoromylacris Laurentiaux, 1958 [nomen
nudum] (RTI in supplementary material), Spilarchimylacris
Laurentiaux, 1958 [nomen nudum], and Spilarchiblatta
Laurentiaux, 1958 [nomen nudum] (RTI in supplementary
material). Most of the specimens from the Tangshan Formation,
which were figured by Laurentiaux (1958), were traced in the
Mathieu collection and are re-illustrated here (Figs 6, 7, 8A-B)
as well as the very limited and unidentified material from the
Kaiping and Zhaogezhuang formations (Fig. 8C—F).
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Figure 5. A-D. Telyphonida incertae sedis, RBINS al3852; spoil heap
of the Zhaogezhuang colliery (Hebei Province, China), Tangshan
Formation, most probably from the roof of the 16th coal seam (Fig. 2).
A. Dorsalmost part of the opisthosoma. B. Close-up of the poorly

preserved anterior segments of the pygidium (SEM). C. Close-up of
opisthosomal segments (SEM). D. Lateral oblique view the opisthosoma
with the pygidium on the upper right (SEM). Scale bars: A =2 mm; B—
C,D=1mm.

Liao et al. (2019) recently reported the discovery of
numerous insects in the Kaiping Coalfield, within the Benxi
Formation (= Penchi Formation), few meters below a layer that
yielded the new branchiopod species Pemphilimnadiopsis cheni.
They tentatively attributed an early Kasimovian age to the
insects they collected. According to their log devoid of scale
(Liao et al., 2019, fig. 2A), the three limestone beds may
correspond to those recognised by Mathieu (1928a, 1939) (ML
1-3 in Fig. 2B). They locate the occurrence of the insect below
the Calcaire de Tongshan (ML 3), whereas Mathieu’s
specimens were collected below the first limestone occurrence
(Fig. 2B—C); therefore, the material collected by Mathieu is
clearly older and most likely of Moscovian age (Fig. 3).

5.2.4. Class unknown

non Ricinulei
(Fig. 9, RTI interactive file in Supplementary material)

1963 (Poliochera  vel  Curculioides) [sic]  pustulatus
Laurentiaux-Vieira & Laurentiaux, p. 25-26, text-fig. 3;
pl. 3, fig. 3.

1987 “(Poliochera vel Curculioides)’ [sic] pustulatus;
Brauckmann, p. 99.

1991 ‘(Poliochera vel Curculioides)’ [sic] pustulatus;
Brauckmann, p. 48.

1992 “Poliochera vel Curculioides’ [sic] pustulatus; Selden,
p. 595, 598.

1992 non Ricinulei; Selden, p. 632.

2011 Poliochera [sic] pustulatus; Prendini, p. 122.

2020 Poliochera/Curculioides pustulatus; Dunlop et al., p. 126.

Material. RBINS al3853 (previously IG 11471/51);
holotype of (Poliochera vel Curculioides) [sic] pustulatus
Laurentiaux-Vieira & Laurentiaux, 1963 (see below).

Type locality and horizon. Spoil heap of the Zhaogezhuang
colliery, Tangshan Formation, most probably from the roof of
the 16th coal seam.

Table 1. Origin of the specimens housed at RBINS from the Tangshan (16th coal seam), Kaiping (14* couches) and Zhaogezhuang (6th coal seam)
formations, per represented taxa. * most spoil heaps are referred linked to the exploitation of the roof of the 16th coal seam.

Taxa Number of specimens (I)\Ifu;;l::zrs Formation of origin Age
45 66 16th coal seam and roof Probably Moscovian
1 1 ‘Assise des 14 couches’ Late Gzhelian
Blattodea 2 3 6th coal seam Late Gzhelian—early Asselian
17 20 Spoil heaps* Probably Moscovian—mid-Gzhelian?
5 5 Provenance unknown
70 95
Arachnida and 1 1 Spoil heaps* Probably Moscovian
alleged
arachnids 1 1 Provenance unknown
2 2
Branchiopoda Unknown number 13 Roof of 16th coal seam Probably Moscovian
Total 2 110

(excluding Branchiopoda)
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Table 2. Insect species described from the Tangshan Formation by Laurentiaux (1958) in his unpublished Ph.D. thesis. Abbreviations: H, ‘holotype’;

P, ‘paratype’.

. . . Original

1 t d illustrated f the T h . . .
nsect species and i 95 rate s!oec'lmens r?m e Tangshan Laurentiaux (1958) registration RBINS

Formation (Mathieu’s collection) number

Pseudaphtoromylacris paucinervis Laurentiaux, 1958
[nomen nudum]

Spilarchimylacris kaipingensis Laurentiaux, 1958
[nomen nudum]

Spilarchimylacris kaipingensis Laurentiaux, 1958

p. 503, text-fig. 116,
pl. 30, figs 4-5

. 524bis, text-fig. 123bis

(A), pl. 38, fig. 1

. 524bis, text-fig. 123bis

IG 11471/0 (H)

IG 11471/8 (H)

IG 11471/13 (P)

a13854 (Fig. 6A-B)

al13855 (Fig. 6C)

al13856 (Fig. 6D)

[nomen nudum] (B), pl. 38, fig. 2
Phyloblatta nitida Laurentiaux, 1958 p. 541, text-fig. 130, .
[nomen nudum] ol. 38, fig. 6 IG 11471/1A-B (H) al3857 (Fig. 6E-F)
Phyloblatta subsimoni Laurentiaux, 1958 p. 546, text-fig. 132, .
[nomen nudum] ol. 35, fig. 2 IG 11471/2A-B (H) 213858 (Fig. 6G-H)

Phyloblatta aff. subsimoni Laurentiaux, 1958
[nomen nudum]

Phyloblatta asiaticus Laurentiaux, 1958

p. 547, pl. 35, fig. 3

p. 548, text-fig. 133,

IG 11471/4 (H)

IG 11471/3 (H)

a13859 (Fig. 61)

213860 (Fig. 6J)

[nomen nudum] pl. 32, fig. 5
Phyloblatta kailanensis Laurentiaux, 1958 p. 550, text-fig. 134, .
(nomen nudum] oL 32, fig. 6 IG 11471/58 (H) a13861 (Fig. 7A)
Phyloblatta kailanensis forma orientalis Laurentiaux, 1958 p. 553, text-‘ﬁg. 135, Untraced 213862 (untraced)
[nomen nudum] pl. 35, fig. 4
Phyloblatta tardimedialis Laurentiaux, 1958 p. 556, text-fig. 136, .
(nomen nudum] ol 35, fig. 5 IG 11471/25 (H) a13863 (Fig. 7B)
Phyloblatta tardimedialis forma A Laurentiaux, 1958 p. 556, text-‘ﬁg. 137, G 11471/49 213864 (Fig. 7C)
[nomen nudum] pl. 35, fig. 6
Phyloblatta sublenta Laurentiaux, 1958 P. 560, text-fig. 139, .
(nomen nudum] ol 36, fig. 1 IG 11471/15 (H) a13865 (Fig. 7D)
Phyloblatta circularis Laurentiaux, 1958 p. 563, text-fig. 140, .
[nomen nudum] ol. 37, fig. 3 IG 11471/36 (H) 213866 (Fig. 7E-F)

Phyloblatta aff. manca von Schlechtendal in Handlirsch, 1906 in

1906-1908

Phyloblatta cuvelettei forma sinensis Laurentiaux, 1958

p. 566, pl. 36, fig. 2

p. 581, text-fig. 147,

IG 11471/30 (H)

1G 11471/7 (H)

a13867 (Fig. 7G)

213868 (Fig. 7H)

[nomen nudum] pl. 39, fig. 1
Spilarchiblatta mathieui Laurentiaux, 1958 p. 587, text-fig. 148, .
[nomen nudum] ol. 38, fig. 4 IG 11471/11 (H) 213869 (Fig. 71)
Spilarchiblatta chilhiensis Laurentiaux, 1958 p. 591, text-fig. 149, .
[homen nudum] ol. 38, fig. 5 IG 11471/51 (H) 213870 (Fig. 7))
Phylomylacris costalis Laurentiaux, 1958 p. 645, text-fig. 167, . IG 11471/44
) (incorrect number; 213871 (untraced)
[nomen nudum] pl. 42, fig. 3
untraced)

Sooblattella ater Laurentiaux, 1958

p. 652, text-fig. 170,

IG 11471/12 (H)

213872 (Fig. 8A)

[nomen nudum] pl. 42, fig. 6
Etomylacris{;tgz:éer]nrl']lI;ZL:Jrne]?tiaux, 1958 p. 65;., Atg'(tf:iz.g.lﬂz, IG 11471/29 (H) 213873 (Fig. 88)
Hind wing of stem-Dictyoptera pl. 25, fig. 2 IG 11471/43 al3874
Hind wing of stem-Dictyoptera pl. 25, fig. 3 1G 11471/23 al13875
Hind wing of stem-Dictyoptera pl. 25, fig. 4 1G 11471/17 al3876
Hind wing of stem-Dictyoptera pl. 25, fig. 5 1G 11471/37 al3877
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Figure 6. Insects, described in the unpublished Ph.D. thesis of Laurentiaux (1958), from the Zhaogezhuang coal mine (Kaiping Coalfield, Hebei
Province, China), Tangshan Formation. All the specimens were collected from the roof of the 16th coal seam in the aforementioned mine (4th floor)
(see Fig. 2), except otherwise stated. A—B. Pseudaphtoromylacris paucinervis Laurentiaux, 1958 [nomen nudum], RBINS al3854, type specimen
(‘holotype’); spoil heap (most probably from the roof of the 16th coal seam). C-D. Spilarchimylacris kaipingensis Laurentiaux, 1958 [nomen nudum],
RBINS al3855 (C) and a13856 (D), type specimens (‘holotype’ and ‘paratype’). E-F. Phyloblatta nitida Laurentiaux, 1958 [nomen nudum], RBINS
al3857, type specimen (‘holotype’). G-H. Phyloblatta subsimoni Laurentiaux, 1958 [nomen nudum], RBINS al3858, type specimen (‘holotype’).
1. Phyloblatta aff. subsimoni Laurentiaux, 1958 [nomen nudum], RBINS al3859; spoil heap (most probably from the roof of the 16th coal seam).
J. Phyloblatta asiaticus Laurentiaux, 1958 [nomen nudum], RBINS a13860, type specimen (‘holotype’). All scale bars are 5 mm.
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Figure 7. Insects, described in the unpublished Ph.D. thesis of Laurentiaux (1958), from the Zhaogezhuang coal mine (Kaiping Coalfield, Hebei
Province, China), Tangshan Formation. All the specimens were collected from the roof of the 16th coal seam in the aforementioned mine (4th floor)
(see Fig. 2), except otherwise stated. A. Phyloblatta kailanensis Laurentiaux, 1958 [nomen nudum], RBINS al3861, type specimen (‘holotype’).
B. Phyloblatta tardimedialis Laurentiaux, 1958 [nomen nudum], RBINS al3863, type specimen (‘holotype’). C. Phyloblatta tardimedialis forma A
Laurentiaux, 1958 [nomen nudum], RBINS al3864. D. Phyloblatta sublenta Laurentiaux, 1958 [nomen nudum], RBINS al3865, type specimen
(‘holotype’). E-F. Phyloblatta circularis Laurentiaux, 1958 [nomen nudum], RBINS al3866, lighting from left (E) and right (F), type specimen
(‘holotype’). G. Phyloblatta aff. manca von Schlechtendal in Handlirsch, 1906 in 1906-1908, RBINS a13867; spoil heap. H. Phyloblatta cuvelettei
forma sinensis Laurentiaux, 1958 [nomen nudum], RBINS al3868, type specimen (‘holotype’). 1. Spilarchiblatta mathieui Laurentiaux, 1958 [nomen
nudum], RBINS a13869, type specimen (‘holotype’); spoil heap. J. Spilarchiblatta chilhiensis Laurentiaux, 1958 [nomen nudum], RBINS a13870,
type specimen (‘holotype”). All scale bars are 5 mm.
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Figure 8. Insects, described in the unpublished Ph.D. thesis of Laurentiaux (1958), from the 4th floor of the Zhaogezhuang coal mine (Kaiping
Coalfield, Hebei Province, China), unless otherwise stated (see Fig. 2). A. Sooblattella ater Laurentiaux, 1958 [nomen nudum], RBINS al3872, type
specimen (‘holotype’); Tangshan Formation, spoil heap (most likely from the roof of the 16th coal seam). B. Etomylacris straeleni Laurentiaux, 1958
[nomen nudum], RBINS al3873, type specimen (‘holotype’); Tangshan Formation, roof of the 16th coal seam. C. Hind wing of a stem-Dictyoptera,
RBINS al3878; Kaiping Formation. D. Unidentified insect, RBINS al3879; Zhaogezhuang Formation (6th coal seam). E-F. Unidentified insect,
RBINS a13880; Zhaogezhuang Formation (6th coal seam). All scale bars are 2.5 mm.

Description. See Laurentiaux-Vieira & Laurentiaux (1963)
and Selden (1992).

Remarks. Contrary to the Article 11.9.3 of the Code
(ICZN, 1999), the species-group name, which was proposed
by Laurentiaux-Vieira & Laurentiaux (1963) for the
incomplete specimen RBINS al3853, namely (Poliochera vel
Curculioides) [sic] pustulatus, is ambiguously combined with
two generic names and their species is therefore regarded as
invalid (see also articles 10 and 13.1 of the Code). As
correctly noted by Brauckmann (1987), this incomplete
specimen was originally described as a distinct species but
without clear generic and familial assignment. According to
Selden (1992), several features, such as the size and
distribution of the tubercules, suggest that this specimen
should be excluded from the Ricinulei and that the
tuberculation is reminiscent of that observed in crustaceans
and scorpions. It was considered as a nomen dubium by
Dunlop et al. (2020).

6. Perspectives

This short catalogue devoted to the arthropods of the Kaiping
Coalfield in China (Pennsylvanian—Cisuralian), which are part
of the Mathieu collection housed at the Royal Belgian Institute
of Natural Sciences, constitutes an update of the available
data, especially those regarding the numerous insect wings of
most probably Moscovian age that were studied in the
unpublished Ph.D. thesis of Laurentiaux (1958). After having
been out of sight for several decades, the material is now
available again for new studies.
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