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Two new species of subterranean ground beetles from China
(Coleoptera: Carabidae: Trechinae)
Sunbin Huang1,2, Mingyi Tian1* & Arnaud Faille3
Abstract. Two new species of subterranean beetles belonging to the genera Shilinotrechus and Sinotroglodytes are
described: Shilinotrechus anthonyi from the limestone cave Caiyun Dong in Zhanyi County, northeastern Yunnan
and Sinotroglodytes yanwangi from the limestone cave Da Dong in Wufeng County, southwestern Hubei. Distribution
map and identification key of all the known species of both genera are provided.
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The genus Sinotroglodytes Deuve was established for the
species Si. bedosae (Deuve, 1996) from two caves in
Longshan, northwest of Hunan Province. Then, two other
species were discovered from caves in Hubei and Hunan
respectively (Uéno, 2009; Deuve, 2016). The relationship
of Sinotroglodytes is still uncertain. Deuve (1996) suggested
that it might be related to Cathaiaphaenops Deuve, 1996,
whereas Uéno (2009) pointed out that it might be related to
the genus Luzonotrechus Uéno, 1979, from the Philippines.
Huang et al. (2017) mentioned that the genus Sinotroglodytes
shares a mosaic of character states with Deuveaphaenops
Tian & Huang, 2017, Cathaiaphaenops, Qianotrechus Uéno,
2000, and Guizhaphaenops Vigna Taglianti, 1997,
suggesting that it might belong to the same lineage.

INTRODUCTION
For almost three decades, 145 known subterranean trechine
species belonging to 49 genera have been reported from
China after the first report of the aphaenopsian genus
Sinaphaenops Uéno et Wang, 1991 in a cave of Guizhou
(Tian et al., 2016, 2017, 2018; Deuve & Tian, 2018). Most
of them occur in Guizhou and Guangxi, with 56 species
within 19 genera and 34 species within 14 genera
respectively, although a few are also known from other
provinces. For instance, only 15 species within seven genera
and 13 species within eight genera are reported from Yunnan
and Hubei respectively (Tian et al., 2016; Tian & Huang,
2018; Yang et al., 2018). However, our knowledge on cave
carabid fauna of China is still increasing. In this paper, two
new species belonging to the genera Shilinotrechus Uéno,
2003 and Sinotroglodytes Deuve, 1996 are described.

MATERIAL AND METHODS
The material for this study was collected by means of an
aspirator in caves and kept in 50% ethanol or killed with
ethyl acetate; a few specimens were kept in 95% ethanol,
for DNA sequencing.

The genus Shilinotrechus endemic to Yunnan was erected
by Uéno (2003) for a cave-dwelling trechine species from
the cave Dagan Dong in Shilin, northeastern Yunnan. Then,
more than a decade later, Huang and Tian (2015) added a
second species from a limestone cave in Yiliang, about 25 km
to the locality of the type species of the genus. Even though
more species have been discovered in this genus, its
relationships are still unconfirmed though it was proposed
to be related to the genus Oodinotrechus Uéno, 1998 (Uéno,
2003; Huang & Tian, 2015).

Other dried and mounted specimens of cave beetles were
used for comparison. Studied specimens are deposited in
the entomological collections of South China Agricultural
University, Guangzhou, China (SCAU); Muséum National
d´Histoire Naturelle, Paris, France (MNHN); and Staatliches
Museum für Naturkunde Stuttgart, Germany (SMNS).
Dissections and observations were made under Leica S8AP0
or Wild M3Z microscopes. Dissected genital pieces,
including the median lobe and parameres of the aedeagus
and gonocoxites, were glued or included in a drop of
Diméthyl hydantoin formaldehyde (DMHF) on small
transparent plastic cards and pinned under the specimen.
Habitus pictures were taken by means of a Keyence VHX5000 digital microscope or using a Canon EOS 6D camera
with MP-E 65mm Macro f/2.8 lens, associated with a

Department of Entomology, College of Agriculture, South China Agricultural
University, No. 483 Wushan Road, 510642 Guangzhou, China; Email:
mytian@scau.edu.cn (*corresponding author).

1

MECADEV, UMR 7179 CNRS-MNHN, Muséum National d’Histoire Naturelle,
CP50 - 57 rue Cuvier, 75005 Paris, France.

2

Stuttgart State Museum of Natural History, Rosenstein 1, 70191 Stuttgart, Germany.

3

© National University of Singapore
ISSN 2345-7600 (electronic) | ISSN 021-2445 (print)

22

RAFFLES BULLETIN OF ZOOLOGY 2020

Cognisys Rail macro Stack Shot driven by the software
Helicon Remote. The photographs were then combined using
Helicon Focus 6. Genitalia pictures were taken using a Canon
EOS 40D camera connected to a Zeiss AX10 microscope,
and then stacked and processed in the Adobe Photoshop CC
and Helicon softwares. Distribution maps were created with
QGIS 3.4.4-Madeira software.

Head wide, subquadrate; eyes absent; slightly longer than
wide, widest at about halfway, HLm/HW = 1.2–1.7 (mean
1.4), HLl/HW = 1.0–1.2 (mean 1.1); frontal furrows arcuate,
well-marked and run-through to the cervical groove; with
two pairs of supraorbital pores; clypeus subtrapezoidal and
quadrisetose; labrum reverse trapezoidal but distinctly
emarginate, 6-setose; right mandible tridentate; labial suture
well developed, submentum 4-setose (without outer two) in
holotype (8-setose in both paratypes); mentum bisetose near
base of mentum tooth which is blunt and bifid at tip, base
concave and well marked; ligula adnate to paraglossae, 10setose at apex, inner two much longer; palps moderately
developed, maxillary palpomere 3 about 1.2 times as long
as palpomere 4, both glabrous; labial palpomere 2 about 1.3
times as long as palpomere 3, bisetose on inner margin, with
three additional setae near subapex and apex; antennae
filiform, extending to two third of elytra from base; scape
with several setae; the 2nd – 11th antennomeres pubescent;
pedicel antennomere slightly longer than scape; the 3rd – 5th
antennomeres almost at the same length level, gradually
decreasing in length towards terminal antennomere.

The length of the body was measured from the apex of the
right mandible (in open position) or from labrum to the elytral
apex; the width of the body was taken at the maximum width
of the elytra. Abbreviations of other measurements used in
the text are as follows: HLm: length of head including
mandibles, from apex of right mandible to occipital suture;
HLl: length of head excluding mandibles, from front of
labrum to occipital suture; HW: maximum width of head;
PL: length of pronotum, along the median line; PW:
maximum width of pronotum; PfW: width of pronotum at
front; PbW: width of pronotum at base; EL: length of elytra,
from base of scutellum to elytral apex; EW: maximum width
of combined elytra.

Pronotum slightly subtrapezoidal, with acutangulate and
protruding front angles; wider than head, PW/HW = 1.3–
1.5 (mean 1.4), clearly wider than long, PW/PL = 1.5–1.6
(mean 1.5), base wider than front, PbW/PfW = 1.2–1.3 (mean
1.3); disc convex, shiny, sparsely covered with minute hairs;
the median line traceable, meeting the apical transverse
impression and basal transverse impression; hind angle blunt
and distinctly reflexed upward; lateral margins bordered
throughout, thick and reflexed at basal half and gradually
thinner towards front; two marginal setae present, anterior
located a little after the front angles and the posterior located
at the apices of the hind angles; basal foveae well-marked,
deep, and oblique.

TAXONOMY
Family Carabidae Latreille, 1802
Subfamily Trechinae Bonelli, 1810
Shilinotrechus Uéno, 2003
Shilinotrechus Uéno, 2003: 246
Type species. Shilinotrechus fusiformis Uéno, 2003. Type
locality: “Limestone cave called Dagan Dong, 1,730 m in
altitude, at Suobusuo Cun of Lumeiyi Xiang in Shilin Xian,
eastern Yunnan, Southwest China”.

Elytra elongated cordate and strongly convex in dorsum;
longer than wide, EL/EW = 1.4–1.5 (mean 1.5), widest at
about 1/3 from base, much wider than pronotum, EW/PW =
1.6–1.7 (mean 1.7), more than two times longer than
pronotum, EL/PL = 3.5–3.7 (mean 3.6); striae notably
stringed, but erased and reduced to alignments of punctures
in outer striae, stria 8 not visible; one basal pore present;
two dorsal setiferous pores present along stria 3 before
middle of elytra; one preapical dorsal pore located in the
anastomosis of striae 3 and 4; two apical dorsal pores present
along the recurrent striole, which is arcuate and deeply
marked; chaetotaxy of marginal umbilicate pore series
similar to Sh. intricatus (as in Fig. 3A), but with the distance
between 5th and 6th pores limited to half of the distance
between 7th and 8th, whereas they are at the same level in Sh.
fusiformis.

Shilinotrechus anthonyi, new species
(Figs. 1, 2, 3A, 4B)
Holotype. Male, China: Yunnan: Qujing: Zhanyi: Panjiang:
cave Caiyun Dong (25°46'35"N 103°57'45"E), 2,134 m, coll.
Mingyi Tian and Jingli Cheng, 16 August 2015. Deposited
in SCAU.
Paratypes. 2 females; same data as holotype. Deposited in
SCAU.
Description. Length: 6.1–6.3 mm (from apical margin of
labrum to elytral apex), 6.6–6.9 mm (including mandibles);
width: 2.6–2.7 mm. Habitus as in Fig. 1.

Legs slightly elongated, protibiae smooth, tarsomeres similar
in male and female.

Similar to Sh. intricatus Huang & Tian, 2015. Body stout
and fusiform, strongly convex on dorsum; concolourously
darker reddish-brown, but antennae, palps and tarsi slightly
lighter at the apical parts; surface seemingly glabrous but
sparsely and minutely pubescent, microsculpture consisting
of isodiametric or polygonal reticulation.

Abdominal ventrites sparsely setose; ventral side minutely
and sparsely pubescent; prosternum with four or five setae
near base, propleura smooth and glabrous; two paramedian
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Fig. 1. Shilinotrechus anthonyi, new species, habitus of holotype, male.

setae present in ventrites IV, V, and VI; ventrite VII
quadrisetose both in male and female.

International, Cambridge, UK) for his contribution to the
protection of karstic areas of South China and Southeast
Asia, and his understanding of the importance of taxonomy
in the protection of cave fauna.

Male genitalia (Fig. 2) close to Sh. fusiformis; small and
arcuate; basal orifice large; sagittal aileron small, moderately
sclerotised; apical part of median lobe pointed and rounded
at apex; copulatory piece large, wide and produced into an
elongate apical lobe consistently, basal part more heavily
sclerotised than apical part, with large number of minute
scales visible on the surface; in dorsal view, apical orifice
large with a broad and rounded apical lobe; parameres thin
and elongated, each bearing three apical setae at apex
respectively.

Remarks. Shilinotrechus anthonyi is the third known species
of the genus, which is restricted to northeastern Yunnan
(Fig. 5). It is morphologically close to the species Sh.
intricatus but can be clearly identified by the following:
(1) the front angle of pronotum is much more dilated and
protruding than in Sh. intricatus; (2) the male genitalia is
also quite different in Sh. anthonyi: the copulatory piece of
the median lobe is smaller and much less interlaced, while it
is large and interlaced in Sh. intricatus; (3) the apical lobe
in dorsal view is much more ample and broader than in
Sh. intricatus.

Etymology. Shilinotrechus anthonyi is named in honor of
the late Dr. Anthony “Tony” Whitten (Fauna & Flora
24

RAFFLES BULLETIN OF ZOOLOGY 2020

Fig. 2. Shilinotrechus anthonyi, new species, male genitalia.
A, median lobe and parameres, lateral view; B, apical lobe, dorsal
view.

Distribution. Yunnan (Zhanyi), China. Known so far only
from a limestone cave called Caiyun Dong, near the lake
Lanshanhu in Panjiang Zhen (Fig. 5). Caiyun Dong is a show
cave which is located almost 100 km in straight distance
from the cave Da Dong, the type locality of Sh. intricatus
(Fig. 4). The cave is about 3 km long and often 20 to 30 m in
width and height. There are six big and complex halls inside
the cave, with plenty of narrow lateral galleries. The beetles
were found in a dark area about 200 m from the entrance, in
syntopy with Pacidesmus millipedes.

Fig. 3. Chaetotaxal pattern of: A, Shilinotrechus anthonyi, new
species, paratype, male from cave Caiyun Dong; and
B, Sinotroglodytes yanwangi, new species, holotype, male from
cave Da Dong.

Fig. 4. Cave Caiyun Dong, type locality of Shilinotrechus anthonyi. A, view of a room in the cave; B, Sh. anthonyi; C, Pacidesmus
millipedes.
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Fig. 5. Distribution map of species of Shilinotrechus.

Key to species of the genus Shilinotrechus

Sinotroglodytes yanwangi, new species
(Figs. 3B, 6, 7, 8D)

1. Distance between 5th and 6 th pores of the marginal
umbilicate series shorter than half of distance between
7th and 8th; apical lobe of aedeagus not tuberculate in
dorsal view ................................................................... 2
– Distance between 5th and 6 th pores of the marginal
umbilicate series as long as distance between 7th and 8th;
apical lobe of aedeagus distinctly tuberculate in dorsal
view .......................................................... Sh. fusiformis
2. Front angle of pronotum small and blunt; copulatory
piece large and interlaced, with apical lobe of aedeagus
not tumid in dorsal view ........................... Sh. intricatus
– Front angle of pronotum large and protruding; copulatory
piece small and simple, with the apical lobe of aedeagus
tumid and wide in dorsal view .................. Sh. anthonyi

Holotype. Male, China: Hubei: Yichang: Wufeng: Changleping: Dawan: cave Da Dong (30°11'12"N 110°42'46"E),
790 m, coll. Mingyi Tian et al., 2 July 2017. Deposited in
SCAU.
Paratypes. 57 males and 51 females; same data as holotype,
deposited in SCAU. 2 males and 2 females; same data as
holotype, deposited in MNHN. 2 males and 2 females; same
data as holotype, deposited in SMNS.
Description. Length: 4.9–6.0 mm (from apical margin of
labrum to elytral apex), 5.3–6.4 mm (including mandibles);
width: 2.0–2.3 mm. Habitus as in Fig. 6.

Sinotroglodytes Deuve, 1996

Similar to Si. ariagnoi Deuve, 2016. Body medium-sized,
anophthalmous, strongly convex on dorsum; concolourously
reddish-brown, but antennae, palps, and tarsi slightly lighter
at the apical parts; surface glabrous on dorsum,
microsculpture consisting of isodiametric reticulation on
head, transverse reticulation on pronotum and more
transverse reticulation or linear on elytra.

Sinotroglodytes Deuve, 1996: 44
Type species. Sinotroglodytes bedosae Deuve, 1996. Type
locality: “Chine, Hunan, Longshan, Huoyan, Grotte du
Dragon Lové (Panlong Dong)”.

Head subquadrate; eyes absent; slightly longer than wide,
widest at about halfway, HLm/HW = 1.5–1.9 (mean 1.7),
HLl/HW = 1.2–1.4 (mean 1.3); frontal furrows arcuate, deep
26
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Fig. 6. Sinotroglodytes yanwangi, new species, habitus of paratype, male.

and run-through to the cervical groove; with two pairs of
supraorbital pores; clypeus subtrapezoidal and quadrisetose;
labrum reverse trapezoidal, 6-setose; right mandible
tridentate, the anterior tooth bigger than the apical one, with
the median one sometimes unnoticeable; mentum and
submentum fused; submentum 10-setose, the 2nd and 9th setae
evidently longer than others; mentum bisetose; mentum tooth
bifid and prominent, base deeply concave; ligula multi-setose
at apex; maxillary palpomere 3 almost as long as palpomere 4,
palpomere 4 glabrous and palpomere 3 with few minute
setae; labial palpomere 2 about 1.3 times as long as
palpomere 3; antennae filiform, extending to middle of
elytra; scape with several setae; the 2nd – 11th antennomeres
pubescent; pedicel antennomere slightly longer than scape;
the 3rd antennomere longest, gradually decreasing in length

Fig. 7. Sinotroglodytes yanwangi, new species, male genitalia.
A, median lobe and parameres, lateral view; B, apical lobe, dorsal
view.
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Fig. 8. Cave Da Dong, type locality of Sinotroglodytes yanwangi. A, B, the huge entrance from different views; C, map of the cave,
showing where the beetles were found inside the cave; D, running individual of Si. yanwangi, together with a millipede Epanerchodus
varius.
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Fig. 9. Distribution map of species of Sinotroglodytes.

(as in Fig. 3B), humeral group not aggregated, distance
between 3rd and 4th pores is around twice the distance
between 2nd and 3rd pores.

towards 10th antennomere, the last antennomere longer than
the penultimate, almost as long as the 3rd.
Pronotum barrel-shaped; slightly wider than head, PW/HW
= 1.2–1.3 (mean 1.3), almost as long as length, PW/PL =
1.0–1.1 (mean 1.0), width of base slightly shorter than front,
PbW/PfW = 0.8–1.0 (mean 0.9); disc moderately convex,
glabrous and shiny; the median line obvious and deep,
meeting the apical transverse impression and throughout the
basal transverse impression till the end of the basal margin;
front angles protruding forward; hind angle blunt; lateral
margins moderately bordered throughout, evenly reflexed
upward; two marginal setae present, anterior located at one
fourth from the front and the posterior located just a little
before hind angles; basal foveae shallowly marked.

Legs slightly elongate, protibiae pubescent, the basal two
protarsomeres modified in male, with a tiny apical tooth
inward, the first one clearly but the second one faintly,
profemora with a setose dentiform dilatation in male.
Abdominal ventrites sparsely setose; two paramedian setae
present in ventrites IV, V and VI; ventrite VII bisetose in
male and quadrisetose in female.
Male genitalia (Fig. 7) similar to those of Si. hygrophilus
Uéno, 2009; small, elongate, moderately arcuate and
sclerotised; basal orifice large; sagittal aileron moderate and
faintly sclerotised; apical part of median lobe obviously
protruding and pointed at apex; copulatory piece small,
feebly sclerotised, scales on the surface barely visible; in
dorsal view, apical lobe narrowly and evenly produced;
parameres moderately thin and elongated, each bearing three
or four apical setae respectively.

Elytra subovate and strongly convex in dorsum; longer than
wide, EL/EW = 1.5–1.6 (mean 1.6), widest at about the half,
almost about twice as wide as pronotum, EW/PW = 1.8–1.9
(mean 1.9), around three times longer than pronotum,
EL/PL = 3.0–3.1 (mean 3.0); striae present but erased and
ended by dotted lines, sparser in the outer striae; basal pore
present; three dorsal setiferous pores present along stria 3,
sometimes translocate to interval 4; the preapical dorsal pore
located in the anastomosis of striae 3 and 4; two apical dorsal
pores present, the posterior one near the apex of the elytron;
recurrent striole arcuate and evidently marked; chaetotaxy
of marginal umbilicate pore series similar to Si. ariagnoi

Etymology. Sinotroglodytes yanwangi is dedicated to the
late Mr. Jianbin Cao, well-known by his nickname
“Yanwang”, a famous caver and head of Yichang Cave
Exploration Club, Hubei, who provided assistance on various
aspects for our biological survey in Yichang.
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Distribution. Hubei (Yichang), China. Known so far only
from a limestone cave called Da Dong, in Wufeng Xian
(Fig. 9). Da Dong is located at the end of a beautiful blind
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Key to species of the genus Sinotroglodytes
1. Distance between 3rd and 4th pores thrice the distance
between 2nd and 3rd in marginal umbilicate series ....... 2
– Distance between 3rd and 4th pores twice the distance
between 2nd and 3rd in marginal umbilicate series ....... 3
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.................................................................... Si. ariagnoi
– Pronotum narrower and less round, elytra rounder,
median lobe evidently more slender and pointed in its
apical part ................................................. Si. yanwangi
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