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Four new species of the millipede genus Eutrichodesmus Silvestri,
1910, from caves in Indochina (Diplopoda: Polydesmida:
Haplodesmidae)
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ABSTRACT. Four new species are described in
the large genus Eutrichodesmus Silvestri, 1910, which
ranges from southern Japan in the north, through Tai-
wan, southern China and Indochina, to Vanuatu,
Melanesia in the south: E. nadan sp.n., from a cave in
Laos, as well as E. astrisimilis sp.n., E. subasteroides
sp.n. and E. astriproximus sp.n., all three from caves
in Vietnam.

PE3IOME. B Gompsmom poxe Eutrichodesmus
Silvestri, 1910, xoTopsIit pacpocTpanen ot FOxHOI
Snonuu Ha ceBepe, uepes TaiBans, KOxub1i KuTait u
Wnpokuraii, 1o Banyary (Menanesus) Ha rore, onu-
caHbl YeThIpe HOBBIX BUAA: E. nadan sp.n., u3 memie-
pet B Jlaoce, a Taxxke E. astrisimilis sp.n., E. subas-
teroides sp.n. m E. astriproximus sp.n., Bce Tpu H3
neuiep BreTHama.

Introduction

The millipede family Haplodesmidae Cook, 1895,
which has only seven component genera basically oc-
curring (except for a few pantropical introductions) in
South, East and Southeast Asia, as well as the south-
western Pacific region and Australia, has recently been
reviewed [Golovatch et al., 2009a, b, 2010; Golovatch,
VandenSpiegel, 2014]. The most speciose genus is
Eutrichodesmus Silvestri, 1910, which currently con-
tains 45 described species, largely cavernicoles, and
ranges from southern Japan in the north, through Tai-
wan, southern China and Indochina, to Vanuatu,
Melanesia in the south [Golovatch et al., 2015].

The present paper puts on record another four new
cavernicolous species of Eutrichodesmus, including one
from Laos and three from Vietnam.

Material and methods

The material serving as the basis for the present
contribution derives from subterranean collections made
in 2011 in Laos and Vietnam by Louis Deharveng and
Anne Bedos, both from the Muséum national d’Histoire
naturelle (MNHN), Paris, France. Most of the material,
including all holotypes, has been deposited in MNHN,
with only two samples shared with the collection of the
Zoological Museum, State University of Moscow
(ZMUM), Moscow, Russia. The term “doratodesmoid”
is used hereafter only in its vernacular meaning, in
order to concisely characterize a body shape, i.e. capa-
ble or nearly capable of volvation. SEM micrographs
were taken using a JEOL JSM-6480LV scanning elec-
tron microscope. After examination, SEM material was
removed from stubs and returned to alcohol, all such
samples being kept at MNHN.

Species descriptions

Eutrichodesmus nadan sp.n.
Figs 1 & 2.

HOLOTYPE ¢ (MNHN JC379), Laos, Khammouane Prov.,
Ban Nadan, Cave Tham Nadan, N17.708476°, E105.021793°, 270
m as.l, 11.X1.2011, leg. L. Deharveng & A. Bedos (Laol1-53).

PARATYPES: 1 J" (MNHN JC379), 1 ¢ (SEM), same place,
together with holotype.
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Fig. 1. Eutrichodesmus nadan sp.n., J' paratype. A — habitus, lateral view; B & F — anterior part of body, lateral and dorsal views,
respectively; C, G & J — midbody segments, lateral, dorsal and ventral views, respectively; D, H & K — posterior part of body, lateral,
dorsal and ventral views, respectively; E — cross-section of a midbody segment, caudal view; I — head, ventral view; L — fine structure of
tegument, dorsal view. Scale bars: 0.5 (A), 0.2 (B, F, G &J), 0.1 (C-E, H, I & K) & 0.02 mm (L).

Puc. 1. Eutrichodesmus nadan sp.n., napatun O, A — obuwmii Bua, c6oky; B u F — nepeanss yacTh Tena, COOTBETCTBEHHO COOKY U
ceepxy; C, G u ] — cpefHETYIOBHIIHBIE CETMEHTHI, COOTBETCTBEHHO COOKY, cBepxy W cHu3y; D, H u K — 3ammss wacts Tena,
COOTBETCTBEHHO COOKY, CBepXy M CHH3Y; E — momepednslil pa3pe3 cpeIHETYJIOBHIHOIO CerMeHTa, c3aau; | — rosiosa, cHu3y; L —
MHKPOCTPYKTypa HokpoBoB. Macmra6: 0,5 (A), 0,2 (B, F, GulJ), 0,1 (C-E, H, I u K) n 0,02 mm (L).
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NAME. To emphasize the provenance from Cave
Nadan; noun in apposition.

DIAGNOSIS. Differs in the obliterated metatergal
tuberculation represented by three transverse rows of
subequal, round, setigerous bosses, coupled with later-
ally bilobate, short and strongly declivous paraterga
(apparently ensuring perfect volvation), as well as by a
few minor details of gonopod structure (in particular,
the shape of the telopodite).

DESCRIPTION. Length of adults of both sexes ca
5.0 mm, width 1.0 mm, body broadest at segment 3 or
4. Coloration uniformly light creamy brown. Adults
with 20 segments, body subcylindrical, conglobation
complete (Fig. 1A-H, J, K). Head (Fig. 1I) slightly
transverse (wider than high), rather densely pilose, mi-
crogranular and microvillose just below antennae and
on vertex; isthmus between antennal sockets about as
wide as diameter of antennal socket. Antennae (Fig. 11)
rather long and slender; antennomere 6 longer than 5,
both with an evident dorso-apical pit containing a tight
group of minute bacilliform sensilla; antennomere 8
with the usual four sensory cones apically. Collum
rather large, broader than head, distinctly flattened me-
dially near front margin, not covering the head from
above; entire surface microvillose, with a few trans-
verse rows of very flat round bosses. Prozona very
finely alveolate, collum and metaterga covered with a
cerategumental crust held by abundant microvilli; stric-
ture between pro- and metazona broad and shallow,
more finely alveolate-microgranular than prozona. Lim-
bus microcrenulate, partly hidden by nearby abundant
microvilli (Fig. 1L). Metaterga 2—19 subequal in height,
with three transverse, mixostictic (i.e. irregular in axial
direction) and strongly obliterated rows of subequal,
very flat, round, setigerous bosses (Fig. | A—H). Parater-
ga very strongly declivous, rather broad and short,
bilobate laterally, evidently surpassing level of venter,
caudolaterally at base usually with another two distinct
lobulations (Fig. 1A-D); middle and, especially, poste-
rior parts of body set off laterally at base by a distinct
impression, thus somewhat interrupting contour of con-
vex dorsum; paraterga 2 strongly enlarged, anterolater-
al margins regularly rounded, without distinct lobula-
tion, schism and hyposchism both very small; parater-
ga 4 slightly shorter than others (Fig. 1A, B), overlap
of following paraterga typical. Pore formula normal (5,
7,9, 10, 12, 13, 15-19), ozopores indistinct, located
above base of caudolateral lobulation. Metatergal seta-
tion very short and inconspicuous (Fig. 1L). Pleuroter-
gal ridges absent. Epiproct short, also with flat bosses
dorsally and a few indistinct lobulations at lateral mar-
gin, directed ventrocaudad, with the usual four cones
just below tip (Fig. 1D, H, K). Hypoproct and para-
procts normal (Fig. 1K).

Sterna usually with a deep, narrow, transverse de-
pression between coxae (Fig. 1J), only sterna between
J" coxae 6, 7 and 9 much wider. Gonopod aperture
suboval, relatively small, far from reaching lateral sides
of segment 7. Legs rather long and relatively slender,
barely overreaching tips of paraterga; femoral and tar-
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Fig. 2. Eutrichodesmus nadan sp.n., 5" paratype, right gonop-
od, mesal view. Scale bar: 0.1 mm.

Puc. 2. Eutrichodesmus nadan sp.n., napatun O, mpapblii
roHONoJ, n3HyTpHu. Macmra6: 0,1 mMm.

sal segments longest, subequal in length; claw normal,
simple, very slightly curved ventrad (Fig. 1J).

Gonopods (Fig. 2) simple. Coxae subquadrate, large,
microtuberculate and poorly setose ventrolaterally, with
a conspicuous triangular lobe frontolaterally. Telopodite
somewhat longer than coxite, slender throughout, seto-
se in its basal half, with a conspicuous, denticulate,
lateral, distofemoral process (dp) at about midways; tip
of telopodite subunciform, with a small, mesal, subapi-
cal lobule; seminal groove terminating distally inside
an evident accessory seminal chamber, the latter’s ori-
fice furnished with a conspicuous hairy pulvillus.

REMARKS. This light and small species shows no
differentiation of metatergal bosses, coupled with a
highly inconspicuous tergal setation. It is a typical
“doratodesmid” (capable of volvation, see Golovatch
et al. [2009a, b]), possibly a troglobite.

Eutrichodesmus astrisimilis sp.n.
Figs 3 & 4.

HOLOTYPE " (MNHN JC380), Vietnam, Quang Binh Prov.,
Hoan Son, Cave Hang Cha Ra, N17.768511°, E 105.895018°, 400
m a.s.l., 21.X1.2011, leg. L. Deharveng & A. Bedos (Vnl11-40).
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Fig. 3. Eutrichodesmus astrisimilis sp.n., 5" holotype, habitus, lateral view. Picture by D. VandenSpiegel.
Puc. 3. Eutrichodesmus astrisimilis sp.n., ronorun O, o6muit Bua, cboky. @otorpadus D. VandenSpiegel.

PARATYPES: 1 d (MNHN JC380), 1 ¢ (SEM), same place,
together with holotype.

NAME. To emphasize the similarity to E. aster
Golovatch, Geoffroy, Mauri¢s et VandenSpiegel, 2009
or E. asteroides Golovatch, Geoffroy, Mauri¢s et Van-
denSpiegel, 2009; adjective.

DIAGNOSIS. Differs from the superficially most
similar E. asteroides, also a cavernicole from Quang
Binh Province [Golovatch et al., 2009b], chiefly in
gonopod structure, i.e. the suberect telopodite, most of
which is taken up by the setose prefemoral part, as well
as the finger-shaped dp and an unusually short
acropodite represented by a mesal velum and a short,
but slender lateral branch with a subapical hairy pulvil-
lus at the latter’s base.

DESCRIPTION. Length of adults of both sexes ca
8.0 (J" holotype) to 9.0 mm (% paratypes), width 2.0
(" holotype) to 2.2 mm (9 paratypes), body broadest
at segment 3 or 4. Coloration uniformly pallid to light
creamy brown.

All characters as in E. nadan sp.n., except as fol-
lows (Figs 3 & 4).

Adults with 19 segments, body asteroid, congloba-
tion complete (Figs 3 & 4A-K). Head (Fig. 4G) slight-
ly transverse (wider than high), densely pilose, micro-
granular and microvillose just below antennae and on
vertex; isthmus between antennal sockets about as 1.2

times as wide as diameter of antennal socket. Antennae
(Fig. 4G) rather long and slender, only slightly clavate.
Collum rather large, broader than head, crescent-shaped,
not covering the head from above; entire surface mi-
crovillose, with several transverse rows of round tuber-
cles, lobulate at fore margin. Following metaterga with
three transverse mixostictic (i.e. irregular in axial di-
rection) rows of 5+5 clearly differentiated, mostly round,
setigerous tubercles, central 1+1 in fore and middle
rows being considerably higher on segments 5—17, only
slightly shorter on segments 4 and 18 (Figs 3 & 4A—F).
Paraterga strongly declivous, directed ventrolaterad at
about 45°, broad and long, unilobate laterally, evident-
ly surpassing level of venter, caudolaterally at base
with one particularly large and another few indistinct
lobulations extending across dorsum and forming rear
metatergal row of lobulations (Figs 3 & 4A—F); parater-
ga set off laterally at base by a distinct impression,
thus somewhat interrupting contour of convex dorsum;
paraterga 2 strongly enlarged, anterolateral margins
regularly rounded, with several indistinct lobulations,
schism and hyposchism both very small; paraterga 4
slightly shorter than others (Figs 3 & 4A), overlap of
following paraterga typical. Pore formula apparently
normal, but ozopores barely visible, located above base
of lateral lobulation. Metatergal setation fully abraded/
missing. Epiproct short, also with several evident tu-

Fig. 4. Eutrichodesmus astrisimilis sp.n., ¢ paratype (A-K) & " holotype (L). 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 — cross-section of a midbody segment, caudal view; K — fine structure of tegument,
dorsal view; L — left gonopod, mesal view. Scale bars: 0.5 (A, B, D-G & J), 0.2 (C, H, I & L) & 0.05 mm (K).

Puc. 4. Eutrichodesmus astrisimilis sp.n., naparun §¢ (A-K) u ronotun J' (L). A, D u G — nepejHss 4acTh Tena, COOTBETCTBEHHO
cOoKy, cBepxy u cHu3y; B, E u H — cpefHeTyIOBHIIHBIE CErMEHTBI, COOTBETCTBEHHO COOKY, cBepXy u cHu3y; C, F u | — 3anuss gacts
TeNa, COOTBETCTBEHHO COOKY, CBEpXY M CHH3Y; J — IONEpedHbId pa3pe3 CPEeIHETYIOBHIIHOTO CErMeHTa, c3aau; K — MHKpOCTpyKTypa
MOKPOBOB, CBepXY; L — nieBbIit roHono, u3Hytpu. Macmra6: 0,5 (A, B, D-G u J), 0,2 (C, H, T u L), u 0,05 mm (K).
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Fig. 5. Eutrichodesmus subasteroides sp.n., J' paratype. A — habitus, lateral view; B, E & H — anterior part of body, lateral, dorsal
and ventral views, respectively; C, F & I — midbody segments, lateral, dorsal and ventral views, respectively; D, G & J — posterior part of
body, lateral, dorsal and ventral views, respectively; K — cross-section of a midbody segment, caudal view; L — fine structure of
tegument, dorsal view. Scale bars: 0.5 (A, E-G), 0.2 (B-D, H, I & K) & 0.1 mm (J & L).

Puc. 5. Eutrichodesmus subasteroides sp.n., mapatun J'. A — o6muit Buj, c6oky; B, E u H — mepennss uacTh Tena, COOTBETCTBEHHO
cboky, cepxy u cHu3y; C, F u [ — cpeaHeTylOBHIHBIC CErMEHTbI, COOTBETCTBEHHO COOKY, cBepXy U cHu3y; D, G u J — 3ajiHss yactsb
Tena, COOTBETCTBEHHO COOKY, CBepXy M CHU3Y; K — TomepedHsiii pa3pe3 CpeqHEeTyIOBHIIHOIO CETMEHTa, C3aii; L — MHKpPOCTpYKTypa
MOKPOBOB, cBepxy. Macmtab: 0,5 (A, E-G), 0,2 (B-D, H, I u K), u 0,1 mm (J u L).
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Fig. 6. Gonopods of Eutrichodesmus subasteroides sp.n., ' paratypes. A — both gonopods in situ, subventral view; B & D — right
gonopod, sublateral and mesal views, respectively; C — left gonopod, mesal view. Scale bars: 0.2 (D) & 0.1 mm (A-C).

Puc. 6. Tononoast Eutrichodesmus subasteroides sp.n., napatunsl G'. A — 06a ToHOMOa Ha MECTe, MOYTH CHU3Y; B u D — npasblit
TOHOIIOJ, COOTBETCTBEHHO TOUYTU cOOKY 1 m3HyTpH; C — 5eBbIi rononon, u3Hytpu. Macmrab: 0,2 (D) u 0,1 mm (A-C).

bercles dorsally and a few indistinct lobulations at
lateral margin, directed ventrocaudad, with the usual
four cones just below tip (Fig. 4C, F, I).

Legs rather long and relatively slender, barely over-
reaching tips of paraterga; femoral and tarsal segments
longest, subequal in length (Fig. 4G-I).

Gonopods (Fig. 4L) simple. Telopodite somewhat
longer than coxite, slender throughout, suberect; prefem-
oral (= densely setose) part taking up most of telopodite;
distofemoral process (dp) a small finger; tip of te-

lopodite with a small, mesal, fringed velum and only
slightly longer, also fringed, slender, lateral, apical
branchlet with a distinct hairy pulvillus at base; semi-
nal groove terminating subapically inside an unusually
small accessory seminal chamber.

REMARKS. This pallid species shows a marked
differentiation of metatergal tubercles ensuring an aster-
oid appearance, coupled with a wanting tergal setation.
This is a typical “doratodesmid” (capable of volvation,
see Golovatch et al. [2009a, b]), likely a troglobite.
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Fig. 7. Eutrichodesmus astriproximus sp.n., O’ paratype. A — habitus, lateral view; B, E & H — anterior part of body, lateral, dorsal
and ventral views, respectively; C, F & I — midbody segments, lateral, dorsal and ventral views, respectively; D, G & J — posterior part of
body, lateral, dorsal and ventral views, respectively; K — head, ventral view; L — cross-section of a midbody segment, caudal view; M —
fine structure of tegument, dorsal view; N — parts of paraterga 2—4, lateral view. Scale bars: 1.0 (A), 0.5 (C & F), 0.2 (B, D, E, G-L), 0.1
(N) & 0.05 mm (M).

Puc. 7. Eutrichodesmus astriproximus sp.n., naparun O'. A — o0uwmii Buz, c6oky; B, E u H — nepennss uactb Tena, COOTBETCTBEHHO
coboky, cBepxy u cumsy; C, F u | — cpeqHeTynoBHIIHBIC CETMEHTBI, COOTBETCTBEHHO COOKY, CBepxy U cHu3y; D, G u J — 3amHsst 4acth
Tela, COOTBETCTBEHHO COOKY, CBepXy M cHU3Y; K — ronosa, cHu3y; L — monepedHslil pa3pe3 cpeHeTyIOBUIHOTO CerMeHTa, c3a1u; M —
MHUKPOCTPYKTYpPa MOKPOBOB, CBepXy; N — yacTu napareprutos 2—4, cooxy. Macmra6: 1,0 (A), 0,5 (Cu F), 0,2 (B, D, E, G-L), 0,1 (N) u
0,05 mm (N).
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Fig. 8. Gonopods of Eutrichodesmus astriproximus sp.n., O paratype (A—C) & J" holotype (D). A — both gonopods in situ, ventral
view; B — distal parts of both gonopods in situ, ventral view; C — distal part of left gonopod, caudoventral view; D — right gonopod,
mesal view. Scale bars: 0.2 (D), 0.1 mm (A) & 0.05 mm (B & C).

Puc. 8. Tononons Eutrichodesmus astriproximus sp.n., mapatun O (A—C) u ronorun O (D). A — o6a ToHONOa Ha MECTe, CHU3Y; B —
JIMCTaIbHbIC YacTH 00OMX TOHOMONOB Ha Mecte, cHuly; C — AucTanbHas 4acTh JIGBOIO TOHOIOJA, OJHOBPEMEHHO C3aJ1H M CHHU3Y; D —
mpaBblii roHonox, u3HyTpu. Macmrab: 0,2 (D), 0,1 (A) 1 0,05 mm (B u C).
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Eutrichodesmus subasteroides sp.n.
Figs 5 & 6.

HOLOTYPE " (MNHN JC381), Vietnam, Quang Binh Prov.,
Hoan Son, Cave Hang Da Voi, N17.758800°, E105.892121°, ca
370 m as.l., 22.X1.2011, leg. L. Deharveng & A. Bedos (Vnl1-46).

PARATYPES: 2 0d", 13 9%, 6 juv. (MNHN JC381),1 ", 1 ¢
(ZMUM p3163), 1 I (SEM), same place, together with holotype.

NAME. To again emphasize the similarity to E.
aster or E. asteroides; adjective.

DIAGNOSIS. Very similar to E. astrisimilis sp.n.
(see above), but differs clearly in gonopod structure, in
particular a trifid tip of the telopodite.

DESCRIPTION. Length of adults of both sexes ca
8.0-9.0 mm (J', §), width 2.0-2.4 mm (J', ©), body
broadest at segment 3 or 4. Coloration uniformly pallid
to light creamy brown.

All characters as in E. astrisimilis sp.n., except as
follows (Figs 5 & 6).

Gonopods (Fig. 6) simple. Telopodite somewhat
longer than coxite, slender throughout, suberect; prefem-
oral (= densely setose) part taking up most of telopodite;
distofemoral process (dp) a small finger; a rounded
mesal lobule and a very distinct hairy pulvillus basal to
a trifid tip of telopodite; seminal groove terminating
subapically inside a small, but evident accessory semi-
nal chamber.

REMARKS. Like E. astrisimilis sp.n., this pallid
species shows a marked differentiation of metatergal
tubercles, coupled with a wanting tergal setation. This
is also a typical “doratodesmid” (capable of volvation,
see Golovatch et al. [2009a, b]), likely a troglobite.

Eutrichodesmus astriproximus sp.n.
Figs 7 & 8.

HOLOTYPE &' (MNHN JC382), Vietnam, Quang Binh Prov.,
Thuong Hoa, Cave Hang Mo O, N17.668089°, E105.939839°, 335
m a.s.l.,, 24.X1.2011, leg. L. Deharveng & A. Bedos (Vnl1-52).

PARATYPES: 9 99, 4 juv. (MNHN JC382), 1 &' (SEM), same
place, together with holotype.

NAME. To again emphasize the similarity to E.
aster or E. asteroides; adjective.

DIAGNOSIS. Very similar to E. astrisimilis sp.n.
(see above), also in sharing a trifid tip of the gonopod
telopodite, but the subapical mesal lobule is rather
dentiform, the apical branchlets slightly differently
shaped while a distofemoral process is virtually absent.

DESCRIPTION. Length of adults of both sexes ca
8.0-9.0 mm (T, 9), width 2.0-2.4 mm (", 9), body
broadest at segment 3 or 4. Coloration uniformly pallid
to light creamy brown.

All characters as in E. astrisimilis sp.n., except as
follows (Figs 7 & 8).
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Gonopods (Fig. 8) simple. Telopodite somewhat
longer than coxite, clearly subgeniculate; prefemoral
(= densely setose) part taking up much of telopodite;
distofemoral process absent; a distomesal tooth and a
smaller hairy pulvillus basal to a trifid tip of telopodite;
seminal groove terminating subapically inside a small
accessory seminal chamber.

REMARKS. Like E. astrisimilis sp.n., this pallid
species shows a marked differentiation of metatergal
tubercles, coupled with a wanting tergal setation. This is
also a typical “doratodesmid” (capable of volvation, see
Golovatch et al. [2009a, b]), likely a troglobite as well.
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