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ABSTRACT. Two new species of Epanerchodus
are described from southwestern China: E. liuae sp.n.
from Yunnan, and E. wolongensis sp.n. from Sichuan.
New records of E. potanini Golovatch, 1991 and E.
martensi Golovatch, 2014 are also presented.
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PE3IOME. Onucanbl 7Ba HOBBIX BHJa poja
Epanerchodus w3 YOro-3anannoro Kuras: E. liuae sp.n.
u3 FOunanu u E. wolongensis sp.n. u3 Cerayass. [Ipen-
CTaBJICHBI HOBBIC HAXO/IKU BUIOB E. potanini Golovatch,
1991 u E. martensi Golovatch, 2014.

Introduction

The millipede fauna of continental China is very
rich and diverse, presently encompassing 340+ species
from 71 genera, 26 families and 11 orders [Golovatch,
Liu, 2020]. Epanerchodus Attems, 1901 is one the
most species-rich genera of the family Polydesmidae,
and the largest in Asia, ranging from Central Asia in
the west, through the Himalayas, to the Russian Far
East, Korea, Japan and Taiwan in the east. At the
moment, this eastern Palaearctic diplopod genus con-
tains 120 accepted species, both epigean and caverni-
colous, including 27 species, mostly keyed and mapped,
in mainland China alone [Liu, Golovatch, 2018; Liu,
Huo, 2020].

The present paper puts on record another small
collection of Epanerchodus from China. This material

comprises two new species and a number of new records,
all epigean, of two already known congeners.

Material and methods

The samples underlying this contribution were either
donated to me for treatment by Igor Belousov, Ilya Kabak
and Genrikh Davidian (all St. Peterburg, Russia), housed in
the Zoological Museum of the State University of Moscow
(ZMUM), Russia, or handed to me on loan by Jochen Mar-
tens (Mainz, Germany) and Peter Jager (Senckenberg Mu-
seum, Frankfurt am Main (SMF), Germany), to be deposited
in the SMF.

The pictures were taken with a Canon EOS 5D digital
camera and stacked using Zerene Stacker software. Final
image processing was performed with Adobe Photoshop
CC. The line drawings were made by the author.

Taxonomy

Epanerchodus luiae sp.n.
Figs 1-12.

HOLOTYPE &' (ZMUM), China, Yunnan Prov., SSW of Lan-
ping, 3 Im NW of Qingmingchang, N 26°1220”, E 99°16’01”,
2480 m a.s.l., 28.V.2018, I. Belousov & 1. Kabak leg.

NAME. Honours Mrs Dr. Liu Weixin, a prominent spe-
cialist in millipede taxonomy in China.

DIAGNOSIS. Differs from congeners by the rather large
size (width >4.0 mm), coupled with the head being narrower
than the collum, the absence of sphaerotrichomes, lateral
bulges on T prefemora, and an exomere, and the shapes of
the endomere (en) and its basal processes pl and p2. See
also Remarks below.

DESCRIPTION. Length ca 25 mm, width of midbody
pro- and metazonae 2.0 and 4.2 mm, respectively (J). Co-
louration in alcohol rather uniformly brown with lighter
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Figs 1-6. Epanerchodus luiae sp.n., holotype. 1 — habitus, dorsal view; 2, 3 — anterior part of body, dorsal and ventral views,
respectively; 4 — midbody segments, dorsal view; 5 — posterior part of body, dorsal view; 6 — gonopods in situ, ventral view. Pictures by
K.V. Makarov, taken not to scale.

Puc. 1-6. Epanerchodus luiae sp.n., ronorun. 1 — oOmmit BuI, cBepxy; 2, 3 — IepeaHss JacTbh Tella, COOTBETCTBEHHO CBEPXY M
CHM3Y; 4 — CpE/IHEeTYJIOBHUIIHBIE CErMEHTBI, CBEPXY; 5 — 3aJIHsAs 4acTh TeJa, CBEPXY; 6 — TOHOMOJIbI Ha MecTe, cHu3y. Potorpadun K.B.
Makaposa, cHATO 0e3 MacmTaba.

brown paraterga and legs (Figs 1-5). Body with 20 seg-
ments. Tegument moderately shining, texture very delicately
shagreened. Head pilose nearly throughout, with squarish
genae. Antennae long and only slightly clavate due to high-
est antennomere 6 (height measured from the lower to the
higher edge) (Figs 1-3), either reaching past segment 3
dorsally (0"); antennomere 3 the longest, ca 1.3x longer than
subequal antennomeres 4—6; 5" and 6" each with a small,
compact, distodorsal group of bacilliform sensilla; antenno-
mere 7 with a minute dorsoparabasal cone and a distodorsal
group of microscopic sensilla.

In width, head < collum < segment 3=4 < 2 < 5=15,
thereafter body gradually tapering towards telson (Fig. 1).
Paraterga strongly developed, set high (at about upper % of

midbody height), starting with collum, dorsum very faintly
convex; paraterga mostly weakly upturned above dorsum.
Caudolateral corner of paraterga spiniform, postcollum ones
extending increasingly past rear tergal margin, especially
clearly so in segments 16—18. All poreless segments with
three, all pore-bearing ones with four, minute incisions at
lateral margin. Front margins of metaterga narrowly bor-
dered and forming distinct shoulders. Pore formula normal,
ozopores evident, dorsal, located in front of posteriormost
marginal indentation. Metatergal sculpture typical, poorly-
developed, obliterate, with three transverse rows of typical
(= polydesmid), setigerous, polygonal bosses (Figs 1, 2, 4,
8). Tergal setae very short, slightly longer only on collum,
simple, often obliterate. Stricture between pro- and metazo-
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Figs 7-9. Epanerchodus luiae sp.n., holotype. 7 — leg 9, lateral view; 8, 9 — left gonopod, mesal and lateral views, respectively. Scale
bars: 0.5 (7) and 0.1 mm (8, 9). Designations explained in text.

Puc. 7-9. Epanerchodus luiae sp.n., holotype. 7 — Hora 9, cOoky; 8, 9 — neBblil TOHONOJ, COOTBETCTBEHHO M3HYTPU U COOKY.
Macmrra6: 0,5 (7) u 0,1 mm (8, 9). O0bscHeHNsT 0003HAUCHUI B TEKCTE.

Figs 10-12. Epanerchodus luiae sp.n., holotype, right gonopod, ventromesal, mesal and ventrolateral views, respectively. Pictures by
K.V. Makarov, taken not to scale.

Puc. 10-12. Epanerchodus luiae sp.n., TOIOTHII, IPaBbIi TOHOMOJ, COOTBETCTBEHHO OJHOBPEMEHHO W3HYTPU M CHU3Y, M3HYTPU U
OJHOBpeMeHHO cOoky u cHu3y. dororpaduu K.B. Makaposa, cHaTo 6e3 maciTaba.

na wide, shallow and nearly smooth. Limbus very thin, pillae small and well-separated. Sterna without modifica-
microdenticulate. Pleurosternal carinae absent. Epiproct rath-  tions, densely setose. Legs (C7) generally rather long and
er short, conical, pre-apical lateral papillac evident (Fig. 5).  slender, apparently slightly incrassate (Figs 1-5, 7), ca 1.7—
Hypoproct semi-circular; caudal, paramedian, setigerous pa- 1.8 times as long as midbody height, densely setose, almost
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Figs 13-18. Epanerchodus wolongensis sp.n., O paratype. 13 — habitus, dorsal view; 14, 15 — anterior part of body, dorsal and
ventral views, respectively; 16 — midbody segments, dorsal view; 17 — posterior part of body, dorsal view; 18 — gonopods in situ,
ventral view. Pictures by K.V. Makarov, taken not to scale.

Puc. 13-18. Epanerchodus wolongensis sp.n., naparun J'. 13 — o6mwuii Buz, ceepxy; 14, 15 — nepeuss 4acTh Telia, COOTBETCTBEH-
HO CBEpXY M CHHU3Y; 16 — CPEJHETYJIOBUIIHBIC CETMEHTHI, CBEpXY; 17 — 3aaHsAsa YacTh Tena, CBepXy; 18 — roHOmoabl Ha MecTe, CHU3Y.
Dotorpaduu K.B. Makaposa, cHiTo 6e3 Macmrada.
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Figs 19-21. Epanerchodus wolongensis sp.n., O paratype. 19 — leg 9, lateral view; 20, 21 — right gonopod, lateral and mesal views,
respectively. Scale bars: 1.0 (19) and 0.2 mm (20, 21). Designations explained in text.

Puc. 19-21. Epanerchodus wolongensis sp.n., napatun J'. 19 — nora 9, c6oky; 20, 21 — npaBblif FOHOMOM, COOTBETCTBEHHO COOKY
n muyTpu. Macmrab: 1,0 (19) u 0,2 mm (20, 21). OObsicHeHUsI 0003HAUCHU B TEKCTE.

all setae simple, very poorly branching setae with minute,
distal, side branchlets being observed only on slender prefem-
ora, the latter devoid of lateral bulges (Fig. 7).

Gonopods (Figs 3, 6, 8-12) with large, subquadrate
coxae (cx) strongly fused medially at base and carrying a
few long setae ventrally; a long, simple and unciform cannu-
la (ca) as usual. Telopodite elongated, stout, subfalcate only
distally, prefemorite (= densely setose part) about half as
long as entire telopodite; seminal groove running mesally
over most of its extent, only distally moving frontally to
recurve first laterad and then a little basad at base of a
somewhat shorter, more complex endomere (en); exomere
absent; clivus (¢) a large, lateral and irregularly rounded
lobe; a round accessory seminal chamber and a hairy pulvil-
lus hidden inside a cavity between ¢ and mesal wall of
telopodite; en strong, regularly curved, slightly thickened in
midway part and rounded apically, with a group of four tiny
filaments below apex; a rather small, curved (pl) and a
longer, straight, spiniform process (p2) at base of en.

REMARKS. Using the latest available keys to Epaner-
chodus species of mainland China [Golovatch, 2014a; Liu,
Golovatch, 2018], as well as the later described congeners
[Liu, Huo, 2020], E. liuae sp.n. invariably keys out to dead-
end couplets. The closest congeners, both morphologically
and geographically, seem to be E. yunnanensis Golovatch,
2014, E. fuscus Golovatch, 2015, and E. typicus Golovatch,
2014, incidentally all three from Yunnan [Golovatch, 2014a,
b, 2015]. They all share, among many other characters, the
head being distinctly narrower than the collum, combined
with a poorly developed tergal sculpture; a brown general
colouration; 0" prefemora non-bulged laterally; a stout go-
nopodal telopodite lacking an exomere; a relatively short,
simple and strong endomere (en) supplied with two process-
es at the base (p1 and p2).

However, E. liuae sp.n. differs from E. yunnanensis, the
latter species from Dali County, in being somewhat larger
(ca 25 mm long and 4.2 mm wide, vs. 21-23 mm long and
3.2-3.5 mm wide), J" legs devoid of sphaerotrichomes (vs.
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Figs 22-25. Epanerchodus potanini Golovatch, 1991, O from Qinyugou, Gansu. 22 — habitus, lateral view; 23 — anterior part of
body, ventral view; 24 — midbody segments, dorsal view; 25 — posterior part of body, dorsal view. Pictures by K.V. Makarov, taken not

to scale.

Puc. 22-25. Epanerchodus potanini Golovatch, 1991, 0" u3 Qinyugou (Tanbcy). 22 — o6mwii Buz, c60Ky; 23 — nepeaHsis yacTh
Tela, CHU3Y; 24 — CPEJHETYIIOBHIIHBIC CETMEHTHI, CBEpXY; 25 — 3aiHss JacTh Teia, cBepxy. Pororpadun K.B. Makaposa, cusiTo 6e3

MaciiTada.

present on " postfemora, tibiae and tarsi in E. yunnanen-
sis), and the gonopods showing a curved and rounded pro-
cess pl, and a thicker and apically rounded endomere (en)
(vs. a straight and truncate p1 and a more slender and apical-
ly trifid en in E. yunnanensis).

The type localities of both E. liuae sp.n. and E. fuscus lie
within Lanping County, quite close to one another. Yet E.
liuae sp.n. seems to differs from E. fuscus even more strong-
ly: the colouration in E. /iuae sp.n. is generally lighter brown
(vs. very dark brown in E. fuscus), the size is larger (25 mm
long and 4.2 mm wide in E. liuae sp.n., vs. 17 mm long and
4.0 mm wide in E. fuscus), J' legs are devoid of sphaerotri-

chomes (vs. in addition to modified bi- or trifid setae on &'
prefemora and femora, present on O postfemora, tibiae and
tarsi in E. fuscus), and the gonopods showing a curved and
rounded process pl, and a thicker and apically rounded
endomere (en) (vs. a short, strong and lobe-shaped p1, and a
shorter, only slightly curved and apically subtruncate en in
E. fuscus).

Epanerchodus livae sp.n. differs from E. typicus, the
latter species from Shangrila County, in being somewhat
larger (25 mm long and 4.2 mm wide in E. liuae sp.n., vs. 19
mm long and 3.8 mm wide in E. typicus), lighter brown (vs.
dark brown in E. typicus), O legs are devoid of sphaerotri-
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Figs 26-29. Epanerchodus potanini Golovatch, 1991, O from near Kekecun, Sichuan. 26 — habitus, lateral view; 27 — anterior part
of body, dorsal view; 28 — midbody segments, dorsal view; 29 — posterior part of body, dorsal view. Pictures by K.V. Makarov, taken not

to scale.

Puc. 26-29. Epanerchodus potanini Golovatch, 1991, G u3 okpectnocreit Kekecun (Chiuyans). 26 — obmuit Bua, c6oky; 27 —
HepeHssl 4acThb Tela, CBepXy; 28 — CPEIHCTYJIOBHINHBIE CEIMEHTBHI, CBEepXy; 29 — 3amHss 4acTb Tena, cBepxy. dororpapuu K.B.

MakapoBa, cHsiTo 6e3 MaciTaba.

chomes (vs. in addition to clearly modified bi- or trifid setae
on O prefemora and femora, present on J' postfemora,
tibiae and tarsi in E. typicus), and the gonopods showing a
curved and bifid process pl, and a thicker and apically
rounded endomere (en) with subapical filaments (vs. a short,
strong and lobe-shaped pl, and an apically subacuminate
and subunciform en devoid of subapical filaments in E.

typicus).

Epanerchodus wolongensis sp.n.
Figs 13-21.

HOLOTYPE ' (SMF), China, Sichuan Prov., Wolong Town,
N 31°01’, E 103°10%, 1900 m a.s.l., 28.1V.2012, J. Martens leg.

PARATYPES: 1 ', 2 92, 2 fragments (SMF), 1 &' (ZMUM),
same data, together with holotype.

NAME. To emphasize Wolong, the type locality; adjec-
tive.
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Figs 30-35. Epanerchodus potanini Golovatch, 1991, J" from Maanyao-Yeniutang Pass, Sichuan. 30 — habitus, lateral view; 31, 32 —
anterior part of body, dorsal and ventral views, respectively; 33 — midbody segments, dorsal view; 34 — posterior part of body, dorsal
view; 35 — both gonopods in situ, ventral view. Pictures by K.V. Makarov, taken not to scale.

Puc. 30-35. Epanerchodus potanini Golovatch, 1991, J" ¢ nepesana Maanyao-Yeniutang (Cbrayans). 30 — o6wmuii Bus, cooky; 31,
32 — mepeaHss 4acTh Tesla, COOTBETCTBEHHO CBEPXY M CHU3Y; 33 — CpE/HETYJIOBHUIIHbIE CETMEHTBI, CBEPXY; 34 — 3aHsAs 4acTh Teja,

cBepxy; 35 — oba ronomnona Ha Mecte, cHu3y. dortorpaduu K.B. Makaposa, cusiTo 0e3 Macmiraba.
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Figs 36, 37. Epanerchodus potanini Golovatch, 1991, J" from Ershili, Sichuan. 36 — leg 9, lateral view; 37 — leg 7, lateral view.

Pictures by K.V. Makarov, taken not to scale.

Puc. 36, 37. Epanerchodus potanini Golovatch, 1991, C" u3 Ershili (Cbiuyans). 36 — nora 9, c6oky; 37 — Hora 7, c6OKy.

®otorpadun K.B. Makaposa, cusiro 6e3 macmiraba.

DIAGNOSIS. In sharing, among numerous other char-
acters, the head distinctly narrower than the collum, com-
bined with a poorly developed tergal sculpture; a brown
general colouration; a stout gonopodal telopodite lacking an
exomere; a relatively short, simple and strong endomere
(en) supplied with two processes at its base (p1 and p2), E.
wolongensis sp.n. seems to be especially similar to E. liuae
sp.n. (see above) and E. yunnanensis (see Golovatch, 2014al].
However, it differs readily from both by the ventral setation
of 0" legs, the presence of laterally bulging G' femora, and
the peculiar shapes of the clivus, endomere and process pl
of the gonopods.

DESCRIPTION. Length of &'G" ca 15 mm, width of
midbody pro- and metazonae 1.1 and 2.0 mm, respectively.
Length of 9 ca 16 or 20 mm, width of midbody pro- and
metazonae 1.5-1.6 and 2.5-2.6 mm, respectively. Coloura-
tion in alcohol mostly rather uniformly light grey pinkish,
more rarely brown with lighter paraterga and legs (Figs
13-17).

All characters as in E. liuae sp.n., except as follows.

Tegument shining. Antennae slightly shorter, and parater-
ga slightly less strongly developed and set lower, in § than
in J". In width, head < collum < segment 2 < 3 = 4 <
5=15(16), thereafter body gradually tapering towards telson
(Fig. 13). Paraterga very strongly developed, mostly weakly
upturned above dorsum. Metatergal sculpture typical, but
usually slightly more strongly developed (Figs 13—17).

Legs generally rather long and slender, incrassate and
slightly longer in 0" compared to ¢ (Figs 15, 19), very
densely setose, ventrally with bi- or trifid setae on prefemo-
ra, femora and most of postfemora, and with sphaerotri-
chomes on postfemora (only distally), tibiae and tarsi in ",
only with simple setae in ¢; prefemora clearly bulged laterad
only in &' (Fig. 19).

Gonopods (Figs 18, 20, 21) with prefemorite (= densely
setose part) about 1/3 as long as entire telopodite; clivus (¢)

a large, lateral, subrectangular lobe; endomere (en) very
strong and regularly curved, at apex narrowly subtruncate
and subunciform, devoid of subapical filaments; a strong
axe-shaped (p1) and a longer spiniform process (p2) at base
of en.

REMARK. Using the latest available keys to Epaner-
chodus species of mainland China [Golovatch, 2014a; Liu,
Golovatch, 2018], as well as the later described congeners
[Liu, Huo, 2020] and the above E. liuae sp.n., like the latter
species, E. wolongensis sp.n. invariably keys out to deadend
couplets.

Epanerchodus martensi Golovatch, 2014

MATERIAL. 1 J', 1 9, 7 juv. (SMF), China, Shaanxi Prov.,
Taibai Shan Mts, S flanks, above Houshenzi, 1700 m a.s.l., prima-
ry broadleaved forest, 20.VII.1997, P. Jager & J. Martens leg.

REMARK. The above samples represent strict topotypes
of this species [Golovatch, 2014a].

Epanerchodus potanini Golovatch, 1991
Figs 22-45.

MATERIAL. 2 d'd" (ZMUM), China, Gansu Prov., NNE of
Zhugqu, Minjiang Basin, 3 km ENE of Xiaohuangya, Qinyugou, N
33°50°08”, E 104°25°39”, 3045 m a.s.l., 4.VIL.2017, 1. Belousov &
I. Kabak leg.; 1 I, 1 §, 1 subadult (ZMUM), China, Sichuan Prov.,
E of Maoxian-Songpan road, Maanyao-Yeniutang Pass, N 32°00",
E 103°4524”, 3955 m as.l., 7.VIL2015; 1 O, 2 99 (ZMUM),
China, Sichuan Prov., W of Maoxian, 8.3 km NW of Kekecun, N
31°41744” E 103°44°02”, 2630 m a.s.l., 7.VIL.2015; 1 &', 1 ¢, 2
subadults (ZMUM), China, Sichuan Prov., N of Wenchuan, NE of
Longxixian, Ershili, N 31°37°46”, E 103°36°39”, 2610 m as.l.,
8.VIL.2015; 1 " (ZMUM), China, Sichuan Prov., N of Wenchuan,
NE of Longxixian, 2.4 km NNE of Ershili, N 31°38'54”, E
103°3729”, 3140 m a.s.l., 9.VIL.2015, all 1. Belousov, I. Kabak &
G. Davidian leg.



152 S.I. Golovatch

Figs 38-45. Epanerchodus potanini Golovatch, 1991, C" from Ershili, Sichuan. Right gonopod, various views. Pictures by K.V.
Makarov, taken not to scale.
Puc. 38-45. Epanerchodus potanini Golovatch, 1991, G u3 Ershili (Ceruyans). IIpasbiii rononos, pasHble acnektbl. doTorpaduu
K.B. Makapoga, cHaTo 0e3 macirada.

REMARKS. This common species is widespread in the
mountains of Gansu and Sichuan provinces, marginally oc-
curring in northwestern Yunnan as well [Golovatch, 1991,
2014a, b]. It seems to be typically high-montane, encoun-
tered between 2475 and 4035 m a.s.l. New illustrations are
provided to document variations in habitus and colouration
(Figs 22-35), as well as leg (Figs 36, 37) and gonopodal
structure (Figs 38—45).
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