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Two new species of the millipede genus Hypocambala Silvestri, 1895
from China and Vietnam (Diplopoda: Spirostreptida: Cambalopsidae)

ABa HOBBIX BuAa AuIiAOnOA popa Hypocambala Silvestri, 1895 u3
Kurast u Beernama (Diplopoda: Spirostreptida: Cambalopsidae)

S.I. Golovatch!, J.-J. Geoffroy?, J.-P. Mauries® & D. VandenSpiegel*
C.. Toaosad!, JK.-JK. JKodpdppya?, XK.-I1. Mopsec?,
A. Basaenlllnurears*

!nstitute for Problems of Ecology and Evolution, Russian Academy of Sciences, Leninsky pr. 33, Moscow 119071, Russia.
' UucturyT npobiiem skonoruu u 3Bosounn PAH, Jlenunnckuii np. 33, Mocksa 119071 Poccust.
2 Muséum national d’Histoire naturelle, Département Ecologie & Gestion de la Biodiversité, UMR 7204 CERSP du CNRS, Equipe

EVOLTRAIT, 4, avenue du Petit Chateau, F-91800 Brunoy, France.

3 Muséum national d’Histoire naturelle, Département Systématique et Evolution,
Section Arthropodes, Case Postale n°53, 61 rue Buffon, F-75231 Paris Cedex 05, France.

4Musée Royal de I’Afrique centrale, B-3080 Tervuren, Belgium.

KEY WORDS: Diplopoda, Hypocambala, taxonomy, new species, key, cave, China, Vietnam.

KJIFOYEBBLIE CJIOBA: Diplopoda, Glyphiulus, TakcoHOMYSI, HOBBIH BUJ, KJII04, Temepa, Kutaii, BeeTHaMm.

ABSTRACT. Two new species of the genus Hy-
pocambala are described: H. polytricha sp.n., from a
cave in Guangxi Province, China, and H. oligotricha
sp.n., from a forest in north-central Vietnam. Both of
the new species are especially similar to H. vietnamica
(Mauries, 1977), from a cave in Ke Bang karst, north-
central Vietnam, due to the presence of crests/carinae
on the collum and following metazona. A key is pro-
posed to separate these three species.

PE3IOME. Onucansl 182 HOBBIX BUaa poaa Hypo-
cambala: H. polytricha sp.n. u3 memieps! B IPOBUHIIUN
I'yancu (Kurait) u H. oligotricha sp.n. n3 necHoii noa-
CTUJIKM Ha ceBepo-BocTOKe BreTHama. brarogaps Ha-
TUYUi0 pedep Ha KOJTyME U CIEeIyIOIINX METa30HH-
Tax, 00a ATH BUJa OCOOCHHO MOX0KH Ha H. vietnamica
(Maurius, 1977) u3 nemepsl Ha B KapCTOBOM MaccHBe
Ke-banr na ceBepo-Bocroke Boernama. [lan kitou aiis
pa3geneHus ATHX TPEX BUIOB.

Introduction

The millipede genus Hypocambala Silvestri, 1895
has relatively recently been reviewed and shown to
comprise ten species [Jeekel, 2004]. Only one change
has since been made, i.e. the incorporation of H. viet-
namica (Mauriés, 1977), from a cave in Ke Bang karst,
north-central Vietnam [Golovatch et al., 2011].

The genus is mainly characterized by its species
showing " legs 1 more or less walking-leg-like, with
the coxae being contiguous and each supplied with an

evident distomedian process whose tip in curved for-
ward [Jeekel, 1963; Golovatch et al., 2007, 2011].
Most of the Hypocambala species, which range from
the Seychelles, Comoro Islands and Mauritius in the
Indian Ocean, through Indochina and the Indo-Austra-
lian Archipelago, to New Caledonia, Loyalty Islands,
Tonga and Samoa in the Pacific [Jeekel 1963, 2004],
lack tergal crests, tergal pilosity being present instead.
The single crested congener hitherto known has been
H. vietnamica. When describing it, Mauri¢s [1977]
chose to place it into Glyphiulus Gervais, 1847, rather
than Hypocambala (which is also represented in Viet-
nam by H. gracilis (Attems, 1938)), only because the
terga in G. vietnamicus were carinate. Since the carino-
taxy patterns in Cambalopsidae tend to be characteris-
tic of species, whereas the structure of J' legs 1 is
rather diagnostic for species-groups or genera, we have
recently ejected G. vietnamicus from the javanicus-
group of Glyphiulus and transferred it to Hypocambala
[Golovatch et al., 2011].

Nine of the ten nominate species of Hypocambala,
which are strictly juliform and show crests neither on
the collum nor on the following metazona, have long
been keyed [Jeekel, 1963]. Only one congener, H. moni-
lus (Chamberlin, 1945), from Java, Indonesia, was de-
scribed too poorly to be incorporated in a key [see
Chamberlin, 1945]. More information can be obtained
from Jeekel’s [2004] catalogue which is still nearly
fully relevant concerning Hypocambala.

The present paper puts on record two new species
of Hypocambala, both markedly sharing with H. viet-
namica the presence of carinae on the collum and
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Fig. 1. Hypocambala polytricha sp.n., ¢ paratype: A, D & G — anterior part of body, lateral, dorsal and ventral views, respectively; B,
E & H — midbody segments, lateral, dorsal and ventral views, respectively; C, F & I — posterior part of body, lateral, dorsal and ventral
views, respectively; J] — gnathochilarium, ventral view; K — cross-section of a midbody segment, caudal view; L — enlarged ozopore
region, lateral view; M — enlarged crest in front of ozoporiferous cone, lateral view; N — enlarged claw, lateral view; O — distal part of
antenna, dorsocaudal view. Scale bars: A—I, K — 0.2 mm; J — 0.1 mm; L, O — 0.05 mm; M — 0.02 mm; N — 0.01 mm.

Puc. 1. Hypocambala polytricha sp.n., napatun 9: A, D, G — nepejiHss 4acTh Tejla, COOTBETCTBEHHO COOKY, CBEpXY M cHH3Y; B, E,
H — cpesHeTyI0BHIHBIC CCTMCHTBI, COOTBETCTBEHHO COOKY, cBepXy u cHuzy; C, F, I — 3ajgHss 4acTh Tesa, COOTBETCTBEHHO COOKY,
CBEpXy M CHHU3Y; J — THaTOXWIsIpHi, CHU3Y; K — momepedHslil cpe3 uepe3 CpeAHETYIOBUIIHBII CEIMEHT, c3a/H; L — yBeIMYCHHBIN
paiion o3010psl, cO0Ky; M — yBenn4eHHOe pedpo BIEepeId HECYIIEro 03010py KoHyca, cOoky; N — yBeJIM4eHHbIH KOTOTOK, cO0Ky; O —
JIICTaJIbHAs YacTh aHTEHHBI, CBEpXy U c3aau. Macmrad: A-I, K — 0,2 mm; J — 0,1 mm; L, O — 0,05 mm; M — 0,02 mm; N — 0,01 Mm.
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Fig. 2. Hypocambala polytricha sp.n., holotype: A — antenna, lateral view; B — gnathochilarium, ventral view; C — legs 1, front
view; D — leg 2, caudal view; E — leg 3, caudal view; F — left anterior gonopod, caudal view; G — left posterior gonopod, caudal view.

Scale bar: 0.2 mm.

Puc. 2. Hypocambala polytricha sp.n., ronotun: A — aHteHHa, cOoky; B — ruaroxunspuii, cauzy; C — Horu 1, caau; D — Hora 2,
c3amy; E — nora 3, c3anu; F — neBslit nepenuuii ronomnon, Bua c3any; G — JeBbIi 3aHUN TOHONOA, BUA c3aau. MacmrTad: 1,0 M.

following metazona. A key is also proposed to separate
these three species.

Abbreviations used:

IZAS — Institute of Zoology, Academia Sinica,
Beijing, China;

MNHN — Muséum national d’Histoire naturelle,
Paris, France;

SCAU — South China Agricultural University,
Guangzhou, China;

SEM — Scanning electron microscopy.

Material and methods

The material serving as the basis for the present
contribution derives from the material taken in China
and Vietnam by Anne Bedos and Louis Deharveng
(MNHN). This material has been shared between the
collections of MNHN, IZAS and SCAU, as indicated
hereafter.

SEM micrographs were taken using a JEOL JSM-
6480LV scanning electron microscope. After exami-
nation, SEM material was removed from stubs and
returned to alcohol, all such samples being kept at
MNHN.

Taxonomic part

Hypocambala polytricha sp.n.
Figs 1 & 2.

MATERIAL. Holotype T (IZAS), China, Guangxi Prov., Long-
zhou County, Nonggang, Cave Bi Ji Dong (Ca Wai), 22.67402°N,
106.76977°E, hand collection, 08.03.2005, leg. L. Deharveng & A.
Bedos (CHIgx05-072). Paratypes: 1 ¢ juv. (SCAU), 1 ¢ (SEM),
same locality, together with holotype.

NAME. To emphasize the highly polytrichous gna-
thochilarium.

DIAGNOSIS. Differs from crested congeners in

the polytrichous gnathochilarium, coupled with the ab-
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Fig. 3. Hypocambala oligotricha sp.n., juvenile ' paratype: A & D — anterior part of body, lateral and dorsal views, respectively; B
& E — midbody segments, lateral and dorsal views, respectively; C, F & G — caudal part of body, lateral, dorsal and caudal views,
respectively. Scale bars: A—-C — 0.2 mm; D-G — 0.1 mm.

Puc. 3. Hypocambala polytricha sp.n., 1oBeHWIbHbIH napatun O': A, D — nepeiHsas 4acThb Tela, COOTBETCTBEHHO COOKY U CBepXy; B,
E — cpeaneTynOBHIIHBIC CETMEHTHI, COOTBETCTBEHHO COOKY 1 cBepxy; C, F, G — 3aamsst yacTh Tena, COOTBETCTBEHHO COOKY, CBEpXy U
c3aau. Macmrab: A—-C — 0,2 mm; D-G — 0,1 MM,

sence of ocelli, the peculiar shape of the epiproct etc.  segments 2—4 slightly infuscate, light brown, while
(see also Key below). ozoporiferous cones sometimes brown.
DESCRIPTION. Length of holotype ca 32 mm, Ocelli completely reduced. Antennae long and slen-
width 1.7 mm, with 52p+1a+T. Coloration uniformly  der (Figs 1A, G, O, 2A), extending beyond segment 4
pallid to light yellow-brown; crests on collum and laterally, antennomeres 5—7 each with a rather large
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Fig. 4. Hypocambala oligotricha sp.n., juvenile J' paratype: A — anterior part of body, ventral view; B — midbody segments, ventral
view; C — caudal part of body, ventral view; D — gnathochilarium, ventral view; E — cross-section of a midbody segment, caudal view;
F — enlarged ozopore region and limbus, lateral view; G — midbody leg, front view; H — enlarged claw, ventrolateral view. Scale bars:
A-E — 0.1 mm; F, G— 0.05 mm; H— 0.01 mm.

Puc. 4. Hypocambala oligotricha sp.n., 10BeHunbHbIH napatun C': A — nepeaHss 4acTh Tejia, CHU3Y; B — cpelHeTyIOBHIIHbIE
cermeHTsl, cHu3y; C — 3amHsis 4acTh Tela, CHU3Y; D — rHaTOXwisspuii, cHu3y; E — momepedHsIil paspes depes3 CpeJHETYIOBUILHBIN
CerMeHr, c3aau; F — yBenudeHHbI pailoH o3omopsl u JuMOyc, cOoky; G — cpenHeTyloBUIIHAS HOra, cniepeau; H — yBenuueHHbIN
KOTOTOK, CHU3Y U cOoky. Macmtab: A—E — 0,1 mm; F, G — 0,05 mm; H— 0,01 mm.
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distodorsal group of bacilliform sensilla. Gnathochi-
larium with a separate promentum, polytrichous (Figs
1J,2B) (n=2).

Postcollum constriction moderate. Crests on col-
lum mostly evident, only mid-dorsally slightly flat-
tened/obliterate (Figs 1A, D). Carinotaxy formula of
collum, [-IV+5a+pc+ma.

Subsequent metaterga strongly crested (Figs 1A-F,
K); carinotaxy formula, 2/2+1/i+3/3+1/i+2/2. Ozopori-
ferous tubercles especially large, conical, directed an-
terolaterad (like all others), elongated on top, higher
than wide; midbody metatergal crests shorter, divided
into two at about 1/3™ extent, front part especially high
and sharp (Figs 1 A—F), crest in front of ozoporiferous
cone microdentate (Figs 1L, M). Midbody segments
slightly compressed in cross-section (Fig. 1K).

Tegument finely alveolate-areolate, dull through-
out. Fine longitudinal striations in front of stricture
between pro- and metazona, remaining surface of pro-
zona very delicately shagreened. Segments 2 and 3
with long pleural flaps (Fig. 1A). Limbus extremely
finely and regularly microdenticulate, nearly entire.
Epiproct (Figs 1C, F) simple, regularly rounded cau-
dally, only slightly rugulose dorsally; caudal margin
straight, not upturned. Paraprocts rather regularly con-
vex (Fig. 1I), median margins only slightly elevated
due to premarginal sulci. Hypoproct transversely lan-
ceolate (Fig. 11).

Ventral flaps behind gonopod opening on segment
7 barely distinguishable as low swellings, not forming
a marked transverse ridge.

Legs long and slender (Figs 1H, K), on midbody
segments 1.2—1.3 length of segment height. Claw at
base with an evident accessory spine less than half as
long as claw itself (Fig. IN).

J legs 1 (Fig. 2C) complete; coxae contiguous, each
with a distomedian process curved anteriorly on top. &
legs 2 (Fig. 2D) not hypertrophied; penes bottle-shaped,
each with a strong seta distolaterally. O legs 3 (Fig. 2E)
slightly modified in having coxa faintly elongate.

Anterior gonopods (Fig. 2F) with a typical shield-
like coxosternum, this being high, rather abundantly
microsetose on caudal face, provided with a conspicu-
ous, high, terminally axe-shaped, mesal process. Te-
lopodite small but movable, 1-segmented, lateral in
position, with three strong apical setae and a field of
microscopic setae/cones at base, considerably longer
than adjacent, finely serrate, lateral corner of coxoster-
num. Posterior gonopods (Fig. 2G) rather compact,
coxite with a long, medio-apical, pilose flagellum and
a hyaline, membranous, apicolateral lobule.

REMARKS. The absence of ocelli and coloration,
as well as the long appendages might be evidence of H.
polytricha sp.n. being a troglobiont.

Hypocambala oligotricha sp.n.
Figs 3-5.

MATERIAL. Holotype &' (MNHN GA 092), Vietnam, Quang
Binh Prov., Cha Noi Distr., Cha Noi, 17°38°0”N, 106°7°0”E, forest
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litter, Berlese extraction, 08.01.1995, leg. L. Deharveng & A. Be-
dos (VIET-078). Paratypes: 1 0" (MHNH GA 092), 1 J" juv.
(SEM), same locality, together with holotype.

NAME. To emphasize the oligotrichous gnathochi-
larium.

DIAGNOSIS. Differs from crested congeners in
the oligotrichous gnathochilarium, coupled with a viv-
id colour pattern, the peculiar shape of the epiproct etc.
(see also Key below).

DESCRIPTION. Length of holotype ca 10 mm,
width 0.8 mm, with 32p+3a+T. Paratype J' ca 14 mm
long and 0.9 mm wide, with 40p+1a+T. Coloration
vividly variegated, due to pallid to light yellow head,
segments 2 and 3, and venter, a basically light yel-
low(-brownish) dorsum, brown legs, dark brown an-
tennae, ocellaria, anterior halves of crests on collum
and both parts of crests on metaterga, and, above all,
distinct, rather broad, continuous, lateral, marbled
brown stripes level to ozoporiferous cones starting
from segment 4.

A few (3) dark brown ocelli in a single vertical row
on each side of head (Figs 3A, D, 4A). Antennae short
and stout (Figs 3A, 4A, 5A), extending slightly beyond
segment 3 laterally, antennomeres 5 and 6 each with a
rather small distodorsal group of bacilliform sensilla.
Gnathochilarium with a separate promentum, oligotri-
chous (Figs 4D, 5B) (n =2).

All crests on collum evident (Figs 3A, D). Carino-
taxy formula of collum, [-IV+5a+pc+ma.

Subsequent metaterga strongly crested (Figs 3, 4E);
carinotaxy formula, 2/2+1/i+3/3+1/i+2/2. Ozoporifer-
ous tubercles especially large, conical, directed cau-
dolaterad (like all others), stout, wider than high; mid-
body metatergal crests barely shorter, divided into two
at about 1/3™ extent, both parts being high and sharp;
no microdenticles on crest in front of ozoporiferous
cone (Figs 4E, F). Midbody segments slightly com-
pressed in cross-section (Fig. 4E).

Tegument finely alveolate-areolate, dull through-
out (Fig. 4F). Fine longitudinal striations in front of
stricture between pro- and metazona, remaining sur-
face of prozona very delicately shagreened. Segments
2 and 3 with long pleural flaps (Fig. 3A). Limbus rather
evidently and regularly microdenticulate (Fig. 4F).
Epiproct (Fig. 3C, F, G) simple, regularly rounded
caudally with an evident central tooth at base dorsally;
caudal margin slightly upturned. Paraprocts rather reg-
ularly convex (Figs 3C, G), median margins only slightly
elevated due to premarginal sulci (Fig. 4C). Hypoproct
transversely lanceolate, caudal margin very finely mi-
crodenticulate (Fig. 4C).

Ventral flaps behind gonopod opening on segment
7 barely distinguishable as low swellings, not forming
a marked transverse ridge.

Legs rather short and stout (Figs 4B, E, G, 5F), on
midbody segments 2/3rds length of segment height.
Claw at base with an evident accessory spine only a
little less than half as long as claw itself (Fig. 4H).

" legs 1 (Fig. 5C) complete; coxae contiguous,
each with a distomedian process curved anteriorly on
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Fig. 5. Hypocambala oligotricha sp.n., J' paratype: A — antenna, lateral view. B — gnathochilarium, ventral view; C — legs 1, front
view; D — leg 2, caudal view. E — leg 3, caudal view; F — midbody leg, lateral view; G — anterior gonopods, caudal view; H — posterior

gonopods, caudal view. Scale bar: A—F — 0.4 mm; G, H — 0.2 mm.

Puc. 5. Hypocambala oligotricha sp.n., napatun O': A — aHTeHHa, BUJ cOOKy; B — ruaToxunspuii, Bua cuusy; C — Horu I,
cnepenu; D — Hora 2, c3aau; E — Hora 2, c3aau; F — cpepneTynoBuiiHas Hora, cooky; G — nepeHue TOHOMOo b, c3aau; H — 3anHue

roHomnojsl, c3agu. Macmrad: A-F — 0,4 mm; G, H — 0,2 mm.

top. O legs 2 (Fig. 5D) not hypertrophied; penes lin-
guiform, bare. J' legs 3 (Fig. 5E) modified in having
coxa considerably elongate.

Anterior gonopods (Fig. 5G) with a typical shield-
like coxosternum, this being high, rather abundantly
microsetose on caudal face, provided with a conspicu-
ous, high, terminally finger-shaped, mesal process. Te-
lopodite small but movable, 1-segmented, lateral in
position, with two strong apical setac and a field of
microscopic setae/cones at base, considerably longer

than adjacent, finely serrate, lateral corner of coxoster-
num. Posterior gonopods (Fig. SH) rather compact,
coxite with a long, medio-apical, only slightly rugu-
lose/serrate flagellum and a hyaline, membranous, api-
colateral lobule.

KEY TO CRESTED HYPOCAMBALA SPECIES

1. Carinotaxy formula of collum: [-V+ma. Epiproct with
1+1 small knobs dorsally ........ccccoueennee H. vietnamica
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— Carinotaxy formula of collum: [-IV+5a+pc+ma (Figs 1A,
D, 3A, D). Dorsal surface of epiproct either rugulose or
with a central knob at base ........c.cccececeevreciinciccnnnnen 2

2. Colour pattern absent, coloration uniformly pallid to yel-
low. Antennae long and slender, extending behind seg-
ment 4 in lateral view (Fig. 1A). Ocelli completely
reduced (Figs 1A, G). Gnathochilarium polytrichous (Figs
1J, 2B). Crests on collum somewhat flattended/obliter-
ate mid-dorsally (Figs 1A, D). Dorsal surface of epiproct
rugulose (Fig. 1F). A cave in Guangxi Prov., China......

.......................................................... H. polytricha sp.n.

— Colour pattern distinct, especially so due to brown ocellar-
ia, antennae, legs, tergal crests and two broad lateral
stripes level to ozoporiferous cones. Antennae short and
clavate, extending behind segment 3 in lateral view (Figs
3A, 5A). Ocelli (3) arranged in a transverse row (Figs
3A, D, 4A). Gnathochilarium oligotrichous (Figs 4D,
5B). All crests on collum fully developed (Figs 3A, D).
Epiproct with a central knob dorsally at base (Figs 3C,
F, G). Forest litter in northeastern Vietnam...................

........................................................ H. oligotricha sp.n.
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