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Several new or poorly-known cavernicolous millipedes (Diplopoda)
from southern China
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ABSTRACT. Two new troglobitic diplopods are
described from southern China: Nepalella grandoides
sp.n. (Chordeumatida: Megalotylidae) and Pacidesmus
superdraco sp.n. (Polydesmida: Polydesmidae). Fur-
ther three species of Polydesmidae are recorded in
caves of Sichuan or Guizhou Province, China.

PE3IOME. U3 IOxHoro KuTast onrcans! JBa HOBBIX
TPOrnoOuoHTHBIX Buaa: Nepalella grandoides sp.n.
(Chordeumatida: Megalotylidae) u Pacidesmus super-
draco sp.n. (Polydesmida: Polydesmidae). Eme tpu
Buaa Polydesmidae oTmedeHsI B memepax IpOBHHIIHN
Coluyanb wiu ['mxoy.

Introduction

Since the recent treatment of the rich subterranean
collections of the millipede families Megalotylidae and
Polydesmidae from southern China [Geoffroy & Golo-
vatch, 2004; Golovatch et al., 2006; Golovatch & Geof-
froy, 2006], fresh material representing two new spe-
cies from these groups has been amassed in the Muséum
national d’Histoire naturelle, Paris, France. This paper
is devoted to their description.

The indices used below in the description of the
new chordeumatidan are those adopted after Spelda
[2001].

Abbreviations used:

CIX: Macrochaetal Index

MA: Macrochaetal Angle

MIX: Median Index

MNHN: Muséum national d’Histoire naturelle, Par-
is, France

PIX: Paratergal Index

ZMUM: Zoological Museum, State University of
Moscow, Russia

Species descriptions

Order Chordeumatida
Family Megalotylidae

Nepalella grandoides sp.n.
Figs 1-13.

HOLOTYPE ¢ (MNHN DB043), China, Sichuan Prov.,
Beichuan County, Cave Yuan Dong, No. 1566, 17.08.2004,
leg. J. Lips.

PARATYPES: 1 ¢, 1 juv. (28 segm.) (MNHN DB043),
same data, together with holotype, 17.08.2004; 1 J', 1 ¢, 1
juv. (28 segm.) (MNHN DB043), same cave, No. 1591,
18.08.2006; 1 ', 2 22 (ZMUM), same cave, No. 1583,
18.08.2004; 1 ¢ (MNHN DB043), same cave, No. 1593,
18.08.2004; 1 juv. (28 segm.) (MNHN DB043), same
county, Cave Black Wind, No. 1565, 16.08.2004, all leg. J.
Lips.

NAME. To emphasize the similarities with N. grandis
Golovatch, Geoffroy & Mauries, 2006.

DIAGNOSIS. Differs from most congeners by the par-
ticularly large size, as well as certain details of leg and
gonopod structure. The new species seems to be particularly
similar to N. grandis, but differs well in the strong colpo-
coxites lacking both psedosegmented head-like structures
on top and flagella with simple pilosity.

DESCRIPTION. Length of adults ca 38-40 mm (T, 9),
maximum width 3.0 (J") to 3.1 mm (%). Holotype ca 40 mm
long and 3.0 mm wide. Subadults ca 30 mm long and 2.7
mm wide. Coloration entirely pallid to light yellowish (Figs
11-13).

Head width = segment 6 = 22 >> collum > segment 2 > 3
> 5 < 7; after segment 22 or 23, body very gradually tapering
toward telson.
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Figs 1—4. Nepalella grandoides spn., ' (1—=3) & ¢ (4) paratypes: 1 — anterior body portion, dorsal view; 2 & 3 — segment 15,
dorsal and lateral views, respectively; 4 — vulvae behind coxae 2 in situ, ventral view. Scale bar: 1.0 mm.

Puc. 1—4. Nepalella grandoides spn., mapatunst G (1=3) u @ (4): 1 — mepeanss wacTs Teaa, Bup cBepxy; 2 u 3 — cermenr 15,
COOTBETCTBEHHO CBEPXY M COOKY; 4 — BYABBBI 1103aAM TA3MKOB 2 i1 Situ, Bup cHM3y. Macmrab: 1,0 mm.

Body with 30 segments. Head densely setose, clypeola-
bral region slightly convex, relatively narrow, with three
usual anteromedian teeth. Eye patches subtriangular, each
composed of ca 10-15 rather convex but entirely pallid
ocelli (up to 1+3+3+4+3+2 in five rows from below toward
vertex in J'). Antennae extremely long and slender (Fig. 5),
reaching beyond (J") or midway (¥, subadult) body segment
5 dorsally. Gnathochilarium without promentum.

Collum usual, obcordate in shape, with rudimentary
paraterga (Fig. 1). Tegument smooth, shining, translucid,
only prozona distinctly and densely striolate transversely.
Metatergal setation 3+3, typical, macrochaetae very long,
rather thick but pointed, positioned on clear knobs; stricture
between pro- and metazona very shallow, inconspicuous
(Figs 2 & 3).

Paraterga rather small dorsolateral swellings/shoulders,
not set off by peritremata, rather regularly rounded in dorsal
view, only more abruptly so after caudal corner (Fig. 2).

Macrochaetal index CIX (15) (i.e. distance between ex-
terior and median macrochactae divided by distance be-

tween interior and median macrochaetae) = 0.67. Median
index MIX (15) (i.e. distance between interior macrochaeta
and axial suture divided by distance between interior and
median macrochaetae) = 2.44. The macrochaetal angle formed
between the arm from the median and exterior macrochaetae
and that between the median and interior macrochaetae, MA
(15) = ca 165°. Paratergal index PIX impossible to evaluate
as paraterga too poorly developed.

Axial suture lineiform, rather indistinct; G segment 7
only very slightly broader than adjacent ones, pleurite evenly
rounded, without ventral apophyses. Limbus barely visi-
ble, microdentate, traceable only near pleurites ventrola-
terally.

Legs very long and slender, slightly longer in J" than in
© or subadult, ca 1.8 times as long as midbody height. Legs
1 and 2 slightly reduced as usual, tarsi with usual ventral
brushes, but without papillae; T coxa 2 with a distomedio-
caudal cone perforated by gonopore orifice. All tarsi very
slightly bulging immediately at base (Figs 6 & 7). T legs 3—
7 increasingly incrassate, each conspicuously pilose and
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Figs 5—7. Nepalella grandoides spn., I paratype: 5 — antenna; 6 — leg 7; 7 — leg 10. Scale bar: 0.5 mm.
Puc. 5—7. Nepalella grandoides spn., mapatunt J: 5 — anmrenna; 6 — mora 7; 7 — nora 10. MacmTab: 0,5 mm.
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Figs 8—10. Nepalella grandoides spn., J' paratype: 8 — anterior gonopods; 9 & 10 — posterior gonopods, caudal and front

views, respectively. Scale bar: 0.5 mm.

Puc. 8—10. Nepalella grandoides spn., mapatun J': 8 — nepeanne roronoass; 9 n 10 — 3aAHME TOHOIOADL, COOTBETCTBEHHO C3aAM

n crepean. Macmra6: 0,5 mm.

papillate over caudal face of distoventral third (Fig. 6). '
legs 10 and 11 subequal, each with coxal glands and tarsal
papillae, latter barely traceable in distal part; prefemur con-
spicuously setose medially and with a small but evident
process medially at base (Fig. 7). Claws invariably long,
sabre-shaped, simple.

Anterior gonopods (leg-pair 8) as usual very strongly
reduced, sternum with a median protuberance, coxites spike-
like, very delicately serrate medially (Fig. 8).

Posterior gonopods (leg-pair 9) hypertrophied (Figs 9
& 10). Coxite bases on caudal face with two large and
elongate bulges on stalks, beset with minute plumose se-
tae. Colpocoxites prominent, about as high as telopodites,
not pseudosegmented; front face basally with a pair of
socket-shaped structures for anterior gonopod coxites to
hinge into; distal part plate-shaped, terminally equipped
with a median tooth and a lateral lobule, delimited from
sigmoid solenomeres at about distal 1/3 on caudal face, at
midway by the onset of two ridges on front face; caudal
face devoid of flagella with simple pilosity. Telopodito-
mere 1 more strongly setose on front face, telopoditomere
2 with a vestigial segment apically.

Vulva (Fig. 4) rather short, simple, roundish in shape,
densely pilose; operculum rounded at tip, a little higher than
bursa, devoid of a receptacle outgrowth.

REMARKS. N. grandoides sp.n. is amongst the largest
species in the order Chordeumatida, and certainly one of
the largest in Nepalella. This can also be associated with
cave gigantism, as this animal is definitely troglobitic,
showing such typical troglomorphisms as unpigmented ocel-
li and tegument, extremely long legs and antennae (Figs
11-13). The number of ocelli per eye patch seems also to
be reduced. However, because very long and slender an-
tennae are characteristic of many, often definitely epigeic

congeners, their value as a troglomorphic trait is highly
limited.

This genus is well-defined and has hitherto been known
to comprise 22 species or subspecies from Nepal (10), Thai-
land (2), Myanmar (2), Vietnam (1) and southern China (7),
all keyed [Golovatch et al., 2006]. With the addition of
another new congener from Chinese caves, Nepalella can
well be regarded as one of the most species-rich diplopod
genera in the entire Oriental realm.

Nepalella marmorata Golovatch, Geoffroy & Mau-
ries, 2006

MATERIAL. 1 & (MNHN DB21), China, Sichuan Prov.,
Xin Long County, Cave Three Eyes (Trois Yeux) (AKL),
No. 1406, 29.07.2004, leg. J. Lips.

REMARKS. This apparently troglophilic species has
been described from a neighbouring cave in the same county
[Golovatch et al., 2006]. The male at hand is slightly less
strongly pigmented than the types, its body being pale yel-
low, but the ocelli black, and the vertex marbled pinkish.

Family Kashmireumatidae

Lipseuma bernardi Golovatch, Geoffroy & Mau-
ries, 2006

MATERIAL. 2 F, 1 9 (MNHN DB21), 1 &, 1 ¢
(ZMUM), China, Sichuan Prov., Xin Long County, Cave
Three Eyes (Trois Yeux) (AKL), No. 1406, 29.07.2004, leg.
J. Lips.

REMARKS. Eventually this material is strictly topotyp-
ic, while the species is certainly troglobitic [Golovatch et al.,
2006].
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Figs 11—13. Habitus of Nepalella grandoides spn., 9, @ & J' paratypes, respectively. Without scale.
Puc. 11—13. Buemmmuit sup Nepalella grandoides spn., coorsercrsenno napatunst ¢, § & J'. Bes macmraba.

Order Polydesmida
Family Polydesmidae

Pacidesmus superdraco sp.n.
Figs 14-26.

HOLOTYPE ¢ (MNHN JC307), China, southern
Guizhou Prov., Libo County, Jia Ban, Cave Lai Tai Dong,
16.05.1995, leg. P. Trontel;.

PARATYPES: 2 9, 2 juv. (19 segm.) (MNHN JC307),
same data, together with holotype, 16.05.1995, leg. P. Trontel;.

NAME. To emphasize the especially large and strongly
elevated paraterga, coupled with the particularly evident
troglomorphic traits, all resembling those of a Chinese mythic
dragon.

DIAGNOSIS. Differs from congeners by the especially
large and strongly elevated paraterga with pointed caudal
corners, the extremely long appendages, and the shape of the
gonopod acropodite.

DESCRIPTION. Length of holotype about 28 mm, width
of midbody pro- and metazona 1.4 and 2.8 mm, respectively.
Paratypes ca 18 (subadults) to 30 mm long (adult ¥9), width
of midbody metazona in subadults 2.5 mm, of midbody pro-
and metazona 1.6-1.7 and 3.1-3.2 mm, respectively (?).
Coloration entirely pallid.

Head usual, densely setose; genae roundly subquadrate;
epicranial groove evident but shallow. Antennae (Figs 14—
16 & 22) extremely long and slender, reaching beyond seg-
ment 5 dorsally; antennomeres 5 and 6 each with a distodor-
sal field of minute bacilliform sensilla; antennomere 7 dor-
sally with a small, but evident, claviform, transparent tuber-
cle at base.

Body polydesmoid, with 20 segments. Collum consider-
ably broader than head but narrower than increasingly broad

segments 2—(5)6; with three indistinct transverse rows of
very flat setigerous bosses; setae of front row slightly longer
than others; paraterga broadly rounded anterolaterally, but
pointed and acutangular posterolaterally, very strongly ele-
vated above dorsum, devoid of evident indentations. Body
parallel-sided on segments 6(7)—(16)17, thereafter abruptly
tapering caudally. Paraterga of segment 2 likewise very
strongly elevated and pointed posterolaterally, well surpass-
ing rear tergal contour. Subsequent paraterga mostly also
directed dorsolaterad, at least slightly projecting caudad be-
yond rear tergal contour, better so on pregonopodial and a
few posteriormost segments, invariably pointed or nearly so
posterolaterally, evidently elevated above dorsum until about
segment 17 (O7) or 14(15) (%), onward about level to dorsum
until segment 18, subhorizontal and slightly below level of
dorsum only on segment 19 (Figs 14-17). Tergal surface
smooth, with three transverse setigerous rows of very flat
bosses, forming a typical pattern (Figs 15 & 17); setae
minute, very short, largely abraded. Prozona very finely
shagreened, metazona below paraterga microgranulate. Stric-
ture between pro- and metazona nearly smooth, only sides
with extremely faint transverse striolations. Limbus micro-
denticulate. Pore-bearing paraterga with four, poreless
paraterga with three, minute lateral incisions. Pore formula
normal, ozopores lying entirely dorsally, at bottom of a
lanceolate groove near lateral margin between two caudola-
teral incisions (Figs 20 & 21). Epiproct coniform (Figs 17—
19), barely surpassing paraprocts caudally. Hypoproct semi-
circular, with a paramedian pair of long setaec on distinct
stalks caudomedially (Fig. 23).

A distinct pleurosternal flap-shaped crest present only
on segment 2, thereafter totally wanting. Sterna evidently
setose, but without modifications. Gonopod aperture obcor-
date, with a small rounded shelf caudomedially.
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Figs 14—17. Pacidesmus superdraco spn, § paratype: 14—16 — anterior body portion, lateral, dorsal and ventral views,
respectively; 17 — caudal body portion, dorsal view. Scale bars: 5.0 mm.
Puc. 14—17. Pacidesmus superdraco spn., mapatum $: 14—16 — HepeAHSS 4acTh TeAd, COOTBETCTBEHHO BUABI COOKY, CBEPXY U

cum3y; 17 — 3apHss 9acTh Teaa, BuA cepxy. Macmrab: 5,0 mm.

Legs extremely long and slender (Figs 14-21 & 24),
especially so in " and towards caudal body end, even in ¢ at
least 3 times as long as body height; telopodite devoid of
sphaerotrichomes; claw rather long and slender, slightly
curved (Fig. 24).

Gonopods (Figs 25 & 26) with typical, enlarged, subtri-
angular, medially fully coalesced coxae, each coxa bearing
two macrosetae ventrally and a cannula dorsomedially. Te-
lopodite elongate, relatively simple; acropodite (= branch
lying distally of recurvature point of seminal groove) split
into two unequal parts: a longer but rather stout, distally
bifid endomere (a) and a shorter, lobuliform, laterally dense-
ly pilose exomere (1) crowned with a minute uncus. Acces-
sory seminal chamber rather small, inconspicuous. Orifice
of accessory seminal chamber placed on an inconspicuous
pulvillus surrounded by dense pilosity.

Epigynal ridge low, slightly elevated and rounded only
laterally. Vulvae usual, elongate, densely setose, with spiral
canals at bottom of gutter.

REMARKS. The small Oriental genus Pacidesmus Golo-
vatch, 1991 has only recently been reviewed [Golovatch &
Geoffroy, 2006], and all three of its hitherto known species
keyed: P. shelleyi Golovatch, 1991 (the type species, found
epigeically in northern Thailand), P. sinensis (Golovatch &
Hoftman, 1989) and P. martensi Golovatch & Geoffroy,
2006 (both latter species troglobitic in Guizhou Province,

southern China). The fourth congener described here is also
an undisputed troglobite from the very same Guizhou Pro-
vince. All three cavernicoles from southern China form a
distinct cluster of particularly closely related species differ-
ing mainly in the degree of development of paraterga and of
troglomorphic traits, as well as in some minor details of
gonopod structure. Since the new species seems to show a
whole set of highly extreme adaptations to cavernicoly, at
the moment it can be assumed as perhaps the most advanced
member of Pacidesmus.

Pacidesmus martensi Golovatch & Geoffroy, 2006

MATERIAL. 1 J', 1 2 (MNHN JC306), China, Guizhou
Prov., Qianxi County, town of Hong Lin, Cave Luo Sai
Dong, 22.11.2003, leg. L. Latella & D. Avesani.

REMARKS. This likely troglobitic species has recently
been described from two caves in Guizhou Province, China,
including one in the environs of the town of Hong Lin
[Golovatch & Geoffroy, 2006]. So the above sample can be
regarded as near-topotypic.

Usbekodesmus varius Geoffroy & Golovatch, 2004

MATERIAL. 1 ¢ (MNHN JC302), China, Sichuan
Prov., Xin Long County, Cave Monkey Kid, No. 380,
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Figs 18—21. Pacidesmus superdraco spn., @ paratype: 18 — caudal body portion, lateral and ventral views, respectively; 20 & 21 —
midbody segments, dorsal view. Scale bars: 5.0 (18—20) & 3.0 mm (21).

Puc. 18—=21. Pacidesmus superdraco spn., mapatun ¢: 18 — 3aAHSS 4acTh TeAa, COOTBETCTBEHHO BUABI c6OKy 1 cHusy; 20 n 21 —
CPEAHETYAOBUIJHBIE CEIMEHTHL, BrA cBepxy. Macmrab: 5,0 (18—20) m 3,0 mm (21).

04.08.1999; 1 J', 4 2, 2 juv. (MNHN JC302), same county,
Cave Three Eyes (Trois Yeux) (AKL), No. 1406, 29.07.2004;
1d,19 (MNHN JC302), same cave, No. 1414, 29.07.2004;
2 dd (MNHN JC302), Cave Poisson a moustaches, No.
1471, 02.08.2004; 3 juv. (MNHN JC302), same cave, No.
1459, 02.08.2004; 2 ', 3 92, 6 juv. (MNHN JC302), same
county, Cave Qiao Ping Dong, No. 1496, 03.08.2004; 1 ¢
(MNHN ]JC302), same county, Cave An Shui Ping 2, No.
1498, 04.08.2004; 2 99 (MNHN JC302), same cave, No.
1501, 04.08.2004; 1 ¢ (MNHN JC302), same county, Cave
Yong Huo Xiao Dong, No. 1522, 04.08.2004, all leg. J. Lips.

REMARKS. The above material is in complete agree-
ment with the original description [Geoffroy & Golovatch,
2004]. All of these samples can be considered as near-
topotypic, with a few additional caves involved. The species
seems to be troglophilic.

Epanerchodus stylotarseus Chen & Zhang, 1990
Fig. 27.

MATERIAL. 2d'F", 12 (MNHN JC308), China, Guizhou
Prov., Guanling County, town of Guajiang, Cave Yin Jia
Dong 2 (Silver Armour Cave 2), upper fossil entrance,
04.08.2005, leg. D. Avesani & L. Latella. 1 9, 2 juv.
(MNHN JC308), same locality, Cave San Ge Dong,
28.07.2009, leg. L. Latella & D. Avesani.

REMARKS. The above material is in good agreement
with the original description by Chen & Zhang [1990]. This
species has only been known from Cave Gan-zi in the Guan-
ling Bouyeizu Miazu Autonomous County, Guizhou Prov-
ince, China, while the new samples come from another two
caves in the same county. A gonopod drawing is given here
(Fig. 27) for comparative purposes.

Being pallid to slightly pigmented (yellowish to light
brown), this species seems to only represent a troglophile.
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