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Figure 28. Doratodesmus grandifoliatus (Zhang in Zhang & Wang, 1993), @ from Ma Fa Tiao Dong
Cave; A, telson, ventrolateral view; B, cross-section of a midbody segment, caudal view; C, head, front
view; D, distal part of antenna; E, paratergum with ozopore, lateral view; F, tegument, sublateral view. -
Scale bars: A, E, 0.1 mm, B, C, 0.2 mm, D, 0.05 mm & E 0.01 mm.

Discussion

Concerning the generic reclassification of the Haplodesmidae s.I., which is consist-
ently based on male gonopod characters alone, only very few genera can be distin-
guished, arranged in two major grades. The basalmost grade can be termed “hap-
lodesmid”, comprising the species that are completely incapable of volvation. Their
paraterga are either rudimentary or too short to allow a sufficiently tight body enroll-
ment to conceal the legs.
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Figure 29. Doratodesmus grandifoliatus (Zhang in Zhang & Wang, 1993), @ from Ma Fa Tiao Dong
Cave; A, texture of pro- and metazona; B, bisegmented seta; C, leg and sternum, caudal view; D, claw. -
Scale bars: A, 0.05 mm, B, 0.002 mm, C, 0.1 mm & D, 0.02 mm.
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Figure 30. Doratodesmus grandifoliatus (Zhang in Zhang & Wang, 1993), & from Ma Fa Tiao Dong
Cave; A, leg 9, caudal view; B & C, right gonopod, lateral and mesal views, respectively (sl = solenomere;
lo = lateral lobe). - Scale bar: A, 0.2 mm, B, C, 0.1 mm.
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The basalmost genus seems to be Prosopodesmus Silvestri, 1910 (= Homodesmus
Chamberlin, 1918) (see Hoffman 1980), because it still retains rather well-developed
paraterga, including somewhat enlarged paraterga 2 and porosteles, as well as gonop-
ods of the same type as in Polydesmidae (Polydesmoidea). The pyrgodesmid-like body
could further have become either subcylindrical — due to the loss of most paraterga,
leading to the few completely vermiform haplodesmids — or enlarged, more elaborate
and leading to the “doratodesmids” already capable of volvation. The gonopods of Pro-
sopodesmus show only a few setae on the coxa, the telopodite is rather simple, slender,
basically uniramous and falcate, with or without a more or less pronounced midway (=
distofemoral) outgrowth; the femorite is rather long and slender, with evidence of tor-
sion in its distalmost part, because the seminal groove terminates much more distally
on a short lobe with a hairpad on top after a shift laterad near the end of the femorite;
a simple acropodite distal to the hairpad is of considerable size and indistinctly dentate.
As in all Polydesmoidea (Polydesmidae, Cryptodesmidae and Haplodesmidae), the go-
nopod aperture is modest in size and transverse-ovoid; the gonocoxae are subquadrate,
non-globose and enlarged laterally; the telopodites are held parallel to the main axis,
barely crossing each other, if at all, even distally, but hinging into a considerable hollow
formed by the ventromedian parts of the coxae. The adjacent male coxae are broadly
separated by an extended and elevated caudal edge of the gonopod aperture (leg 9) and
to receive the end parts of the gonopods (leg 7 or legs 6 and 7).

Both pyrgodesmid-like Haplodesmidae — Prosopodesmus and Rhipidopeltis Miyosi,
1958 — share the flabellate collum covering the head from above, the evident, declivous
and trilobate paraterga, the tuberculate metaterga (with the tubercles arranged in three
transverse rows) and, above all, a very similar gonopod structure. Thus, the telopodites
are simple, subfalcate, modestly elongated and devoid of a separate solenomere branch.
Since the differences in the position of the orifice of the seminal groove (distal with a
hairpad in Prosopodesmus, terminal without hairpad in Rhipidopeltis) are here consid-
ered to be only species-specific, we do not hesitate to formally synonymize these genera
and make the following nomenclatural changes: Prosopodesmus Silvestri, 1910 = Rhipi-
dopeltis Miyosi, 1958, n. syn., and Prosopodesmus sinuatus (Miyosi, 1958), n. comb.

Although the monobasic genus Hyperothrix Attems, 1900, from the Seychelles
(Attems 1900), has sometimes been placed close to, or within, Doratodesmidae (e.g.
Hoffman 1982a), based on the gonopod structure alone, we consider it to be a dis-
junct Pyrgodesmidae quite remote from Haplodesmidae (Golovatch 2003). Similarly,
the small genus Hypsiloporus Loomis, 1961, from Panama is quite different from all
haplodesmids and seems best transferred to Fuhrmannodesmidae Brolemann, 1916, as
suggested by Hoffman (1999).

The following stages in the development of a vermiform body are distinguished
among haplodesmids. Each is here allotted the rank of a genus and characterized by its
degree of gonopod regression (simplification).

Cylindrodesmus Pocock, 1889 (see complete review by Golovatch et al. 2001)
seems to be more aberrant, characterized by gonocoxae which are only relatively poorly
setose on the ventrolateral surface, and particularly simple telopodites, either strictly
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uniramous (= solenomere alone) or biramous (= solenomere and a midway process),
with the seminal groove terminating apically and devoid of a hairpad.

Superficially, Cylindrodesmus is characterized by a particular, very dense and mixed
trichome, consisting of long simple setae and even longer, bisegmented tactile setae
(Golovatch et al. 2001). However, like porosteles, bisegmented setae (albeit often rudi-
mentary) appear sporadically throughout the Haplodesmidae. Moreover, they are not
restricted to this family alone, also occurring in some quite remote groups of Diplo-
poda, such as the small Australian genus Australeuma Golovatch, 1986 (Chordeuma-
tida: Metopidiotrichidae Attems, 1907) (Shear and Mesibov 1997). Yet there can be no
doubt that the polydesmoid ancestor of Haplodesmidae must have had bisegmented
setae and porosteles.

Another disjunct member of Haplodesmidae is Helodesmus Cook, 1896 (see Hoff-
man 1964, 1980), a genus characterized by relatively poorly setose gonocoxae and a
considerably shortened prefemoral+femoral (= setose) portion of the telopodite, deeply
biramous thereafter, with a long and flagelliform solenomere devoid of a hairpad. Az-
opogonus Carl, 1926 is yet another aberrant genus, unusual in showing virtually bare
and reduced gonocoxae and peculiar, strongly geniculate telopodites, coupled with no
traces of either a coxal cannula or a seminal groove (Carl 1926; Jeckel 1986).

Since the type species of Agathodesmus Silvestri, 1910 is a nomen inquirendum,
nothing can be said about its identity (see above).

At the other extreme, along with a progressive development of paraterga, espe-
cially strongly enlarged paraterga 2 and a correlated size decrease of the collum, the
pyrgodesmid-like (but actually polydesmoid!) ancestor of Haplodesmidae could have
given rise to the “doratodesmid” grade, most species of which are capable of volvation.
The volvation pattern appears to be characteristic of the entire grade, i.e. paraterga
2-4(5) each with a small caudolateral hyposchism for laterally receiving the anterola-
teral, usually shortened part of the next paratergum. Thereafter the pattern changes to
typical, with the anterior portion of each paratergum placed beneath the caudal margin
of the previous one (Golovatch 2003). Despite the striking variety of peripheral char-
acters (often with peculiar mid-dorsal projections, metatergal lobulations, tubercula-
tions etc.), there seem to be only two distinguishable species groups, each considered
as warranting generic rank.

The genus Doratodesmus Cook in Cook & Collins, 1895 can be diagnosed by the
gonopod coxae usually being abundantly setose ventrolaterally, the telopodite usually
quite stout, strongly enlarged laterally towards the end of the femorite, with or without
a short solenomere branch thereafter; the acropodite is variable, from absent to well-
developed. Since this set of characters is observed in several “doratodesmids”, the fol-
lowing new synonymies and combinations are proposed: Doratodesmus Cook in Cook
& Collins, 1895 = Pauroplus Chamberlin, 1945, = Eucondylodesmus Miyosi, 1956, =
Scolopopyge Hoffman, 1978, = Selminarchus Hoffman, 1978, = Crenatidorsus Zhang in
Zhang & Wang, 1993 (all n. syn.);

Doratodesmus elegans (Miyosi, 1956), Doratodesmus grandifoliatus (Zhang in Zhang
& Wang, 1993), Doratodesmus analdes (Chamberlin, 1945), Doratodesmus pholeter
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(Hoffman, 1978), Doratodesmus hispidus (Hoffman, 1978) (all n. comb.). This genus
seems to be more advanced than the following, in which the gonopods more strongly
resemble the presumed basal condition observed in Prosopodesmus.

The genus Eutrichodesmus Silvestri, 1910 can be diagnosed by the gonopod coxae
often being abundantly setose ventrolaterally, the telopodite usually slender, not en-
larged toward the end of the femorite, but with a more or less distinct process or out-
growth laterally, opposite the recurvature point of the seminal groove; the solenomere
thereafter takes up most of the telopodite and is sometimes elaborate, with the seminal
groove terminating distally to subapically, with or without a hairpad; the acropodite is
small to nearly absent. Because this set of characters is shared by numerous “doratode-
smids”, the following new synonymies and combinations are proposed: Eutrichodes-
mus Silvestri, 1910 = Ascetophacus Hoffman, 1977, = Cerastelachys Hoffman, 1977, =
Dimorphodesmus Murakami, 1966, = Dyomerothrix Hoffman, 1982, = Parapauroplus
Zhang, in Zhang & Wang, 1993, = Pocillidorsus Zhang, in Zhang & Wang, 1993
(all syn. n.); Eutrichodesmus macclurei (Hoffman, 1977), Eutrichodesmus reclinatus
(Hoffman, 1977), Eutrichodesmus cavernicola (Sinclair, 1901), Eutrichodesmus pecu-
liaris (Murakami, 1966), Eutrichodesmus gremialis (Hoffman, 1982), Eutrichodesmus
monodentus (Zhang in Zhang & Wang, 1993), Eutrichodesmus dorsiangulatus (Zhang
in Zhang & Wang, 1993) (all n. comb.). This is the largest genus of Haplodesmidae
showing virtually the entire spectrum of conglobation capacities within the “doratode-
smid” grade. We refrain from allotting any taxonomic rank to the two grades, regard-
ing them instead as opposite evolutionary trends.

The new generic classification of Haplodesmidae can be summarized as follows.

Family Haplodesmidae Cook, 1895

Type genus: Haplodesmus Cook, 1895 (replacement name for the preoccupied Haplo-
soma Verhoeff, 1894).

= Haplosomidae Silvestri, 1895. Type genus: Haplosoma Verhoeft, 1894.

= Doratodesmidae Cook, 1896, n. syn. Type genus: Doratodesmus Cook in Cook &
Collins, 1895 (replacement name for the preoccupied Doratonotus Pocock, 1894).

Diagnosis. A family of Polydesmoidea with gonopod aperture relatively modest in size,
transverse-ovoid; gonocoxae subquadrate, non-globose, enlarged laterally, often densely
setose; telopodites usually rather simple, uni-, bi- or triramous, usually with evidence
of torsion near end of femorite, rather stout (about as high as coxae) to very slender,
always held parallel to main axis, not crossing each other even distally, but hinging into
a considerable hollow formed by ventromedian parts of coxae; seminal groove and coxal
cannula usually present, solenomere only seldom being a separate branch (occasionally
long and flagelliform), usually taking up much to most of telopodite distad of a more
or less evident, lateral process, lobe or outgrowth near end of femorite, latter enlarged
or slender; acropodite varying from very conspicuous to nearly absent.
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Body shape ranging from vermiform/subcylindrical or “pyrgodesmid-like” (see Key
below) (neither capable of volvation) to “doratodesmid” (capable of volvation). Parater-
ga, if present, always declivous, hence the dorsum is invariably very convex. Metaterga
clothed with a cerotegumental crust, usually with 2-4 transverse rows of tubercles/boss-
es, sometimes with mid-dorsal projections. Pore formula usually normal, porosteles
sometimes present. Tergal pubescence often with bisegmented setae. Walking leg coxae
mostly contiguous medially, due to very narrow sterna. Head usually slightly transverse,
only rarely elongated; antennae usually stout, antennomere 6 usually longest.

Only six recognizable genera are contained in this small family.

Genus Prosopodesmus Silvestri, 1910

Type species: Prosopodesmus jacobsoni Silvestri, 1910, by original designation (type lo-
cality: Batavia (= Jakarta), Java, Indonesia).

= Homodesmus Chamberlin, 1918. Type species: Homodesmus parvus Chamberlin,
1918, by original designation. Synonymized by Loomis (1950).

= Rhipidopeltis Miyosi, 1958. Type species: Rhipidopeltis sinuata Miyosi, 1958, by orig-

inal designation, n. syn.

Diagnosis. Body with 20 segments, pyrgodesmid-like, not capable of volvation,
with rather well developed and declivous paraterga. Metaterga with three trans-
verse rows of bosses/tubercles. Gonopods strongly resembling those of typical
Polydesmidae, being rather simple, unciform; coxae with only a few ventrolateral
setae; telopodites sometimes with a lateral outgrowth at midway, always devoid
of a separate solenomere branch; seminal groove terminating distally or apically,
hairpad often present.

Genus Cylindrodesmus Pocock, 1889

Type species: Cylindrodesmus hirsutus Pocock, 1889, by monotypy (type locality:
Christmas Island, Australia).

= Haplosoma Verhoeff, 1894. Type species: Haplosoma strubelli Verhoeff, 1894, by
monotypy. Synonymized by Pocock (1898).

= Haplosomum Brolemann, 1895. Type species: Haplosoma strubelli Verhoeff, 1894.
Junior objective synonym of Haplosoma Verhoeft, 1894, adopted to eliminate ho-
monymy (Jeekel 1971; Hoffman 1999).

= Haplodesmus Cook in Cook & Collins, 1895. Type species: Haplosoma strubelli Ver-
hoeff, 1894. Junior objective synonym of Haplosoma Verhoeft, 1894, adopted to
eliminate homonymy (Jeekel 1971).

= Haplosomides Attems, 1903. Type species: Haplosomides moelleri Attems, 1903, by
monotypy. Synonymized by Attems (1907).
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= Lasiodesmus Silvestri, 1908. Type species: Lasiodesmus caraibicus Silvestri, 1908, by
monotypy. Synonymized by Loomis (1934).

= Inodesmus sensu Loomis 1934, non Cook 1896 (see Golovatch et al. 2001 and
above).

= Elatosus Chamberlin, 1945. Type species: Elatosus pygmaeus Chamberlin, 1945, by
original designation. Synonymized by Hoffman (1980) and confirmed by Golo-
vatch et al. (2001).

= Hypsoporus Loomis, 1969. Type species: Inodesmus globulosus Loomis, 1964, by origi-
nal designation. Synonymized by Enghoff (1978).

Diagnosis. Body with 19 (&3) or 20 () segments, subcylindrical, not capable of vol-
vation, with paraterga 2 rather well developed, but following ones mostly represented
by lateral swellings. Collum and metaterga with abundant setation in part mixed with
long, bisegmented, tactile setae. Gonopods especially simple; coxae with only a few
ventrolateral setae; telopodite (= solenomere) sometimes with a lateral outgrowth at
midway; seminal groove terminating subapically and devoid of a hairpad.

Genus Helodesmus Cook, 1896

Type species: Helodesmus porosus Cook, 1896, by monotypy (type locality: Java, Indo-
nesia).

= Gonomastis Attems, 1930. Type species: Gonomastis parvula Attems, 1930, by origi-
nal designation. Synonymized by Hoffman (1964).

= Porauxus Chamberlin, 1945. Type species: Porauxus pangrangus Chamberlin, 1945,
by original designation. Synonymized by Hoffman (1964).

Diagnosis. Body with 19 segments, subcylindrical, not capable of volvation, with pa-
raterga 2 rather well developed, but subsequent ones mostly represented by lateral
swellings. Collum still large, covering the head from above, with 4-5 transverse rows of
setigerous tubercles or pits. Following paraterga with three rows of similar tubercles or
pits. Pore formula: 5, 7-17(18). Gonopods with poorly setose gonocoxae and a consid-
erably shortened prefemoral+femoral (= setose) part, deeply biramous thereafter, with
a long and flagelliform solenomere devoid of a hairpad.

Genus Atopogonus Carl, 1926

Type species: Atopogonus baccatus Carl, 1926, by monotypy (type locality: New Cal-
edonia, France).

Diagnosis. Body with 20 segments, subcylindrical, not capable of volvation, with pa-
raterga 2 rather well developed, but subsequent ones represented by lateral swellings at
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most. Collum small; collum and following paraterga microtuberculate or granular. Go-
nopods with small virtually bare and reduced gonocoxae and peculiar, strongly genicu-
late telopodite, coupled with no traces of either a coxal cannula or a seminal groove.

Genus Doratodesmus Cook in Cook & Collins, 1895

Type species: Doratonotus armatus Pocock, 1894. Proposed to replace the preoccupied
Doratonotus Pocock, 1894 (Cook in Cook & Collins 1895) (type locality: Java,
Indonesia).

= Hoplitesmus Chamberlin, 1945. Type species: Hoplitesmus enoplus Chamberlin, 1945.
Synonymized by Jeekel (1955).

= Pauroplus Chamberlin, 1945. Type species: Pauroplus analdes Chamberlin, 1945, n.
syn.

= Eucondylodesmus Miyosi, 1956. Type species: Eucondylodesmus elegans Miyosi, 1956,
n. syn.

= Scolopopyge Hoffman, 1978. Type species: Scolopopyge pholeter Hoffman, 1978, n.
syn.

= Selminarchus Hoffman, 1978. Type species: Selminarchus hispidus Hoffman, 1978,
n. syn.

= Crenatidorsus Zhang in Zhang & Wang, 1993. Type species: Crenatidorsus grandifo-
liatus Zhang in Zhang & Wang, 1993, n. syn.

Diagnosis. Body “doratodesmid”, with or without mid-dorsal projections; conglobation
complete. Gonopod coxae usually abundantly setose ventrolaterally; telopodite usually
stout and strongly enlarged laterally towards end of femorite, with or without a short
solenomere branch thereafter; acropodite variable, from absent to well-developed.

Genus Eutrichodesmus Silvestri, 1910

Type species: Eutrichodesmus demangei Silvestri, 1910, by original designation (type
locality: Phu-Ly, Vietnam).

= Dimorphodesmus Murakami, 1966. Type species: Dimorphodesmus peculiaris Mu-
rakami, 1966, n. syn.

= Ascetophacus Hoffman, 1977. Type species: Ascetophacus macclurei Hoffman, 1977,
n. syn.

= Cerastelachys Hoffman, 1977. Type species: Doratonotus cavernicola Sinclair, 1901,
n. syn.

= Dyomerothrix Hoffman, 1982. Type species: Dyomerothrix gremialis Hoffman, 1982,
n. syn.

= Parapauroplus Zhang in Zhang & Wang, 1993. Type species: Parapauroplus monoden-
tus Zhang in Zhang & Wang, 1993, n. syn.
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= Pocillidorsus Zhang in Zhang & Wang, 1993. Type species: Pocillidorsus dorsiangula-
tus Zhang in Zhang & Wang, 1993, n. syn.

Diagnosis. Body “doratodesmid”, with or without mid-dorsal projections; conglobation
usually complete. Gonopod coxae usually abundantly setose ventrolaterally; telopodite
usually slender, not enlarged towards end of femorite, but with a more or less distinct
process or outgrowth laterally, opposite recurvature point of seminal groove; solenomere
thereafter taking up most of telopodite, sometimes elaborate; seminal groove terminat-
ing distally to subapically, with or without a hairpad; acropodite small to nearly absent.

A key to recognizable genera and species of Haplodesmidae:

1 Body with 20 segments, pyrgodesmid-like (collum flabellate, covering the
head from above; metaterga with three transverse rows of tubercles; paraterga
well-developed, strongly declivous, porosteles often present), incapable of
volvation. Gonopods rather simple, unciform; coxae with only a few ventro-
lateral setae; telopodites basically uniramous, only sometimes with an incon-
spicuous, lateral outgrowth at midway, always devoid of a separate soleno-
mere branch; seminal groove terminating distally or apically, hairpad often
present (Prosopodesmuss) ..............ccceeevuvevucucueininiicceieieeee e 2

- Body with 18, 19 or 20 segments, vermiform (without clear paraterga on
most body segments, i.e. incapable of volvation) or “doratodesmid” (with
very evident paraterga, mostly capable of tight volvation). Gonopods either
simplified (= regressed) or more elaborate, often bi- or triramous................ 4

2 Gonopod telopodite with a seminal groove terminating with a hairpad dis-
tally (i.e. acropodite rather large, slightly dentate) ........ccccoeeueiiinnncnane. 3

- Gonopod telopodite with a seminal groove terminating apically, devoid of
hairpad (i.e. acropodite virtually absent) ................ Prosopodesmus sinuatus

3 Gonopod telopodite with a distinct lateral outgrowth at about midway; ozo-
pores absent from paraterga 6 ..........coceeucueinennnnee Prosopodesmus jacobsoni

- Gonopod telopodite devoid of a lateral outgrowth at midway; ozopores
present on porosteles on paraterga 6 .................... Prosopodesmus panporus

4 Body subcylindrical, not capable of volvation, with paraterga 2 rather well
developed, but subsequent ones represented mostly by lateral swellings. Go-
n0pods sImPlified ......o.eirieiiiiriiiii e 5

- Body “doratodesmid”, mostly capable of complete conglobation, with pa-
raterga 2 always very strongly enlarged laterally, all following paraterga more
or less strongly declivous while collum somewhat reduced. Gonopods usually
rather elaborate.........ccovviiiiiiiiiii s 10

5 Body with 19 (&) or 20 (Q) segments, collum and all following metaterga
with abundant setation in part represented by long, bisegmented, tactile se-
tae. Gonopods especially simple; telopodite = solenomere sometimes with
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a lateral outgrowth at midway; seminal groove terminating subapically and
devoid of hairpad (Cylindrodesmus) ..............cccocovvciivininniiiiinncnn. 6
Body with 19 or 20 segments regardless of sex, collum and all following metater-
ga without abundant setation, usually tuberculate. Gonopods aberrant............ 7
Gonopod telopodite virtually uniramous.............. Gylindrodesmus hirsutus
Gonopod telopodite evidently biramous in distal half............ccocconiniiis

.............................................................................. Gylindrodesmus villosus
Body with 19 segments, paraterga 2 rather well developed, but subsequent
ones mostly represented by lateral swellings. Collum still large, covering the
head from above, with 4-5 transverse rows of setigerous tubercles or pits. Fol-
lowing paraterga with three rows of similar tubercles or pits. Gonopods with
poorly setose gonocoxae and a considerably shortened prefemoral+femoral (=
setose) part, deeply biramous thereafter, with a long and flagelliform soleno-
mere devoid of hairpad (Helodesmuts) ..........cccoveeunicinnconicinniinccnane, 8
Body with 20 segments, paraterga 2 rather well developed, subsequent ones
represented by lateral swellings at most; tergal trichome wanting. Collum
small. Gonopod coxae virtually bare and reduced; telopodites strongly genic-
ulate and with no traces of either a coxal cannula or a seminal groove (Az-
OPOGOTIUS) ..ottt bbb 9
Metaterga behind collum with three transverse rows of short setae borne on
small tubercles. Gonopod acropodite a long and simple branch. Java............

..................................................................................... Helodesmus porosus
Metaterga behind collum with three transverse rows of short setae in micro-
setose pits. Gonopod acropodite a long and bifid branch. Sumatra...............

................................................................................... Helodesmus parvulus
Gonopod acropodite deeply and evidently biramous, apex finely fringed in
PALT .ttt Atopogonus baccatus

Gonopod acropodite compact, vaguely biramous, apex not fringed ..............
................................................................................ Atopogonus bucculatus
Gonopod telopodite usually stout and strongly enlarged laterally towards end
of femorite (Figs 29B, C), with or without a short solenomere branch there-
after; acropodite varying from absent to well-developed (Doratodesmus)....11
Gonopod telopodite usually slender, not enlarged towards the end of femo-
rite, but with a more or less distinct process or outgrowth laterally (Figs 4B,
C), opposite recurvature point of seminal groove; solenomere thereafter tak-
ing up most of telopodite, sometimes elaborate; seminal groove terminating
distally to subapically, with or without a hairpad; acropodite small to nearly

AbSENt (EULVICHOAESTIUS) ...t 16
Some metaterga with very evident mid-dorsal processes or outgrowths.....12
Metaterga without mid-dorsal outgrowths...........ccccceeivivneciiininincnen. 13

Metaterga 4-19 with a mid-dorsal subtriangular process, gradually increasing
in size towards (to become largest on) metatergum 18. Java.......cccccoeveuinnen.
............................................................................... Doratodesmus armatus
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Metaterga before 15 and after 18" (penultimate) without mid-dorsal
outgrowths; metaterga 15 and 16 each with a small subtriangular process,
metatergum 17 with a particularly prominent, rounded, central process. Su-
IMALTA oot enas Doratodesmus analdes
Most metaterga with 2-3 transverse rows of flat bosses. Gonopod telopodite
very simple, femorite very short and stout (much like in Helodesmus). New

GUINEA. . 14
Most metaterga with three transverse rows of distinct conical tubercles. Go-
nopod telopodite more elaborate (Figs 29B, C)......cccocvviviiiiiiiiiniciniinnns 15

Male with 18, female with 19 body segments. Gonopod femorite very stout,
divided apically into a short, subunciform solenomere and a simple, knife-
shaped acropodite ......c.ceveerieviriniciniciniicrcccne Doratodesmus pholeter
Both sexes with 18 body segments. Gonopod femorite turning apically into a
rather short, subunciform solenomere, acropodite wanting.............c.ceunee.e.
............................................................................... Doratodesmus hispidus
Body with 20 segments. Metatergal tuberculation less distinct, mostly like
three transverse rows of bosses (Figs 26A-C). Solenomere branch very short,
acropodite rather short and simple (Figs 29B, C). China .......cccoccceeuivnnnnne,
...................................................................... Doratodesmus grandifoliatus
Body with 19 segments. Metatergal tubercles also mostly arranged in three
transverse rows, but very distinct, conical. Solenomere branch absent, acro-
podite very long, falcate and conspicuously spinose. Japan..........cccccccceveeenes
................................................................................. Doratodesmus elegans
Body with 20 segments. At least some metaterga with an evident mid-dorsal

outgrowth or projection (Figs 5A, C)..c.oeveuiiiriviiiiiiiiieecceeeeeeee 17
Body with 19 or 20 segments. All metaterga subequal, devoid of an evident
mid-dorsal outgrowth or projection (Figs 1A; 22A) ...cocovvvevcviininininnennen. 22
Only last 3-8 metaterga in front of telson with an evident mid-dorsal out-
growth (Figs 5A, C) ..o 18
Most metaterga, including some of anterior body portion, with a high, often
tuberculated Projection ...........coevivericciiinieniiinec e 20

Metaterga 12-19 each with an increasingly evident, subtriangular, mid-dorsal
outgrowth. Cave in Yunnan Province, China ... Eutrichodesmus dorsiangulatus
Only metaterga 16(17)—19 each with an evident, rather rounded, mid-dorsal
OULGIOWER ..t 19
Paraterga narrower (Fig. 6B). Gonopod process dp much shorter (Figs 7; 8).
North Vietnam .....ccoccvveininucenne Eutrichodesmus armatocaudatus sp. n.
Paraterga broader. Gonopod process dp much longer. Cave in Yunnan Prov-
INCE, CRINA et e Eutrichodesmus monodentus
Mid-dorsal projections increasingly evident on metaterga 3-18, abruptly
smaller on metatergum 19. Distal half of gonopod telopodite enlarged, lobu-
liform, fringed apically.........ccceeueiininnncnnne. Eutrichodesmus cavernicola
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26

27

28

29
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Mid-dorsal projections especially prominent, present on metaterga 5-19, only
slightly less prominent on metatergum 19. Male, when known (£. macclurei),
with distal half of gonopod telopodite slender............ccccccovvniiiicinnnnnes 21
Mid-dorsal projections on metaterga 5 and 6 straight in lateral view.............
........................................................................... Eutrichodesmus macclurei
Mid-dorsal projections on metaterga 5 and 6 slightly inclined anteriorly in
lateral VIew.......cccovviviviiciiiiicce Eutrichodesmus reclinatus
Body with 19 segments. Collum and metaterga very densely setose, setae
long, bisegmented and tactile (Figs 9; 12A-C). Gonopod telopodite with a

highly peculiar dp (Fig. 13)................ Eutrichodesmus communicans sp. n.
Body with 20 segments. Collum and metaterga without dense setation. Go-
nopod telopodite with a different dp.......ccoevveenivciinciniiincncccee 23
Most paraterga very wide and only slightly declivous (Figs 14A-D; 15C; 18;
19D). Caves in Guangxi Province, China ........ccoceeiinnniciininieennen, 24
Paraterga not so wide, strongly declivous (Figs 1; 2D; 22C; 23E) ............. 25

Collum with a conspicuous row of teeth all along fore margin of collum (Figs
18D; 19A). Gonopods as in Figs 20C, D; 21 ... Eutrichodesmus similis sp. n.
Collum without such conspicuous teeth at fore margin of collum (Figs 15A,
B). Gonopods as in Figs 16B-E; 17B, C............ Eutrichodesmus latus sp. n.
Most metaterga with two transverse rows of bosses. Epiproct very strongly flat-
tened dorsoventrally, subquadrate-spatuliform, with unincised margins. Go-
nopod telopodite particularly slender, about twice as long as coxa. Japan........
........................................................................... Eutrichodesmus peculiaris
Most metaterga with three transverse rows of bosses or conical tubercles. Epi-
proct never strongly flattened. Gonopods telopodite shorter ..................... 26
Paraterga mostly set off laterally at base by a deep sulcus, metaterga with coni-
cal tubercles. Gonopod telopodite with a particularly small, dentiform dp....
............................................................................ Eutrichodesmus gremialis
Paraterga not set off laterally at base, continuing general outline of metaterga.
Gonopod telopodite with a larger and longer dp........ccccccuiiviniiiicinnnn. 27
Body up to 5.0 mm long. Paraterga relatively narrow (Figs 1; 2D), volvation imper-
fect. Gonopods relatively simple (Figs 4B, C) .....Eutrichodesmus basalis sp. n.
Body at least 7.0 mm long. Paraterga broader (Figs 22; 23E), volvation com-
plete. Gonopods more elaborate ..........ccceeveveirinieiiiiininicincce 28
Caudolateral and lateral lobulations on most of metaterga deeply incised (Fig.
22). Gonopods with a peculiar, long, biramous, multituberculate dp (Figs 25;

CY T ) TSRO Eutrichodesmus incisus sp. n.
Metaterga not incised caudolaterally. Process dp on gonopods shorter, simple,
unciform and pointed.......cccoeeririeinieiiiinicicc e 29

Body ¢z 8.0 mm long. Gonopod tip bifid. Vietnam..........ccccoueveueuiininnnnnnee.
........................................................................... Eutrichodesmus demangei
Body ¢z 14.0 mm long. Gonopod tip simple, unciform. Cave in Yunnan
Province, China......ccoccovvveinecnineinccinicces Eutrichodesmus arcicollaris
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Conclusion

There seem to be almost no coherent patterns in the distribution of the various non-
genitalic and gonopodial characters in Haplodesmidae. The same concerns geograph-
ic distributions. Only very few species pairs can be distinguished in the presently rela-
tively large genera Doratodesmus (e.g. D. pholeter and D. hispidus) and Eutrichodesmus
(e.g. E. macclurei and E. reclinatus; E. latus sp. n. and E. similis sp. n.; E. demangei
and E. arcicollaris). Hence, the discrimination of species groups would be premature
at this stage, particularly since many more species of Haplodesmidae can be expected
to occur in at least East and Southeast Asia, where the family seems to be centred, as
well as in Australasia.

Although most of the haplodesmid species have been described from cave material
alone, it is unlikely that this indicates obligate cavernicoly of the group. Most of the
caves are simply better explored than the adjacent epigean habitats. Among the known
haplodesmids, only very few, particularly those with soft integuments (e.g. Euzrichodes-
mus gremialis and E. cavernicola), could be considered as troglobites (Hoffman 1982a),
but even this is speculative.

Acknowledgements

This work only became possible through the support offered to the first author by the
Muséum national d’'Histoire naturelle, Paris. Anne Bedos and Louis Deharveng (both
MNHN, Paris, France), Franck Bréhier (Moulis, France), Petar Beron (NMNHS, So-
fia, Bulgaria), Leonardo Latella (MCSNV, Verona, Italy), as well as Boris Sket and
his collaborators (OBBFUL, Ljubljana, Slovenia), are deeply thanked for the precious
material they provided for study and for donating it entirely or in part to the MNHN.
The material from Vanuatu was collected during the SANTO 2006 Expedition organ-
ized by MNHN, Pro Natura International (PNI), and Institut de Recherche pour
le Développement (IRD), which operated under a permit granted to P. Bouchet by
the Environment Unit of the Government of Vanuatu. Mark Judson (MNHN, Paris,
France) kindly corrected the English text.

References

Attems C (1900) Dr. Brauer's Myriopoden-Ausbeute auf den Seychellen im Jahre 1895. Zoo-
logische Jahrbiicher, Abteilung fiir Systematik, Geographie und Biologie der Tiere 13:
133-171.

Attems C (1907) Javanische Myriopoden gesammelt von Direktor K. Kraepelin im Jahre 1903.
Mitteilungen aus dem Naturhistorischen Museum Hamburg 24: 77-122.

Attems C (1930) Myriopoden von Java, Sumatra und Bali. Archiv fiir Hydrobiologie, Supple-
ment-Band 8: 115-182.



The millipede family Haplodesmidae 51

Attems C (1940) Myriopoda 3. Polydesmoidea I1I. Fam. Polydesmidae, Vanhoeffeniidae, Cryp-
todesmidae, Oniscodesmidae, Sphaeriotrichopidae, Peridontodesmidae, Rhachidesmidae,
Macellolophidae, Pandirodesmidae. Das Tierreich 70: i-xxxii+1-577.

Blower ]G, Rundle AJ (1980) Prosopodesmus panporus, an interesting new species of polydesmoid
millipede from the Royal Botanic Gardens, Kew, England. Myriapodologica 1 (4): 27-34.

Carl J (1926) Diplopoden von Neu-Caledonien und Loyalty-Inseln. In: Sarasin E Roux J (eds)
Nova Caledonia, Zoologie 4: 369-462.

Chamberlin RV (1920) The Myriopoda of the Australian region. Bulletin of the Museum of
Comparative Zoology at Harvard College 64 (1): 1-269.

Chamberlin RV (1945) On some diplopods from the Indo-Australian Archipelago. American
Museum Novitates 1282: 1-43.

Cook OF (1895) Introductory notes on the families of Diplopoda. In: Cook OF, Collins GN
(eds). The Craspedosomatidae of North America. Annals of the New York Academy of
Sciences 9: 1-100.

Cook OF (1896a) On recent diplopod names. Brandtia 2: 5-8.

Cook OF (1896b) Cryprodesmus and its allies. Brandtia 5: 19-28.

Cook OF (1896¢) Summary of new Liberian Polydesmoidea. Proceedings of the Academy of
Natural Sciences of Philadelphia 1896: 257-267.

Enghoff H (1978) Gylindrodesmus laniger Schubart, a widespread, probably parthenogenetic
millipede (Diplopoda, Polydesmida: Haplodesmidae). Entomologica Scandinavica 9: 80.

Enghoff H (2005) The millipedes of Thailand (Diplopoda). Steenstrupia 29: 87-103.

Enghoff H, Golovatch SI, Anh ND 2004. A review of the millipede fauna of Vietnam (Diplo-
poda). Arthropoda Selecta 13 (1-2): 29-43.

Geoffroy J-J, Golovatch SI (2004) Some polydesmidan millipedes from caves in southern Chi-
na (Diplopoda: Polydesmida), with descriptions of four new species. Arthropoda Selecta
13 (1-2): 19-28.

Golovatch ST (1991) The millipede family Polydesmidae in Southeast Asia, with notes on phy-
logeny (Diplopoda: Polydesmida). Steenstrupia 17 (4): 141-159.

Golovatch SI (1996) Two new and one little-known species of the millipede family Pyrgode-
smidae from near Manaus, Central Amazonia, Brazil (Diplopoda: Polydesmida). Amazo-
niana 14 (1/2): 109-120.

Golovatch SI (2003) A review of the volvatory Polydesmida, with special reference to the pat-
terns of volvation (Diplopoda). African Invertebrates 44 (1): 39-60.

Golovatch SI, Geoffroy J-J, Maurits, ]-B, VandenSpiegel D (2007a) Review of the millipede genus
Glyphiulus Gervais, 1847, with descriptions of new species from Southeast Asia (Diplopoda:
Spirostreptida: Cambalopsidae). Part 1. The granulatus-group. Zoosystema 29 (1): 7-49.

Golovatch SI, Geoffroy J-J, Mauri¢s J-B, VandenSpiegel D (2007b) Review of the millipede
genus Glyphiulus Gervais, 1847, with descriptions of new species from Southeast Asia (Di-
plopoda: Spirostreptida: Cambalopsidae). Part 2. The javanicus-group. Zoosystema 29 (3):
417-456.

Golovatch SI, Hoffman RL, Knapinski S, Adis ] (2001) Review of the millipede genus Cylin-
drodesmus Pocock, 1889 (Diplopoda: Polydesmida: Haplodesmidae). Fragmenta Faunis-
tica 44: 179-201.



52 Sergei I. Golovatch et al. / ZooKeys 7: 1-53 (2009)

Hoffman RL (1964) A note on the millipede genus Helodesmus (Polydesmida: Helodesmidae).
Entomologische Berichten 24: 232-234.

Hoffman RL (1977a) The systematic position of the diplopod family Doratodesmidae, and
description of a new genus from Malaya (Polydesmida). Pacific Insects 17 (2-3): 699-719.

Hoffman RL (1977b) Diplopoda from Malayan caves collected by M. Pierre Strinati. Revue
suisse de Zoologie 84 (3): 699-719.

Hoffman RL (1977/1978) Diplopoda from Papuan caves (Zoological Results of the British
Speleological Expedition to Papua-New Guinea, 1975, 4). International Journal of Spe-
leology 9: 281-307.

Hoffman RL (1980) Classification of the Diplopoda. Musée d’histoire naturelle: Genéve, 237
pp- (for 1979).

Hoffman RL (1982a) A new genus and species of doratodesmid millipede from Thailand. Ar-
chives des Sciences 35 (1): 87-93.

Hoffman RL (1982b) Diplopoda. In: Parker SP (ed.) Synopsis and Classification of Living
Organisms. McGraw-Hill Book Company, New York & St. Louis, 2: 689-724.

Hoffman RL (1990) A phylogenetically interesting sphaeriodesmid millipede from Oaxaca,
Mexico (Polydesmida: Sphaeriodesmidae). Revue suisse de Zoologie 97 (3): 669-679.
Hoffman RL (1999) Checklist of the millipeds of North and Middle America. Virginia Mu-

seum of Natural History Special Publication Number 8: 1-584.

Jeekel CAW (1955) Milliped miscellany II. Entomologische Berichten 15: 412-417.

Jeekel CAW (1971) Nomenclator generum et familiarum Diplopodorum. A list of the genus
and family-group names in the Class Diplopoda from the 10th edition of Linnaeus, 1758,
to the end of 1957. Monografieén van de Nederlandse Entomologische Vereiniging 5: i-xii,
1-412 (for 1970).

Jeekel CAW (1986) Millipedes from Australia, 10: Three interesting new species and a new
genus (Diplopoda: Sphaerotheriida, Spirobolida, Polydesmida). Beaufortia 36 (3): 35-50.

Loomis HF (1934) Millipeds of the West Indies and Guiana collected by the Allison V. Armour
Expedition in 1932. Smithsonian Miscellaneous Collections 89 (14): 1-69.

Loomis HF (1950) Synonymy of some native American and introduced millipeds. Journal of
the Washington Academy of Sciences 40: 164-166.

Loomis HF (1975) New millipeds in a noteworthy collection from Jamaica. Florida Entomolo-
gist 58: 168-185.

Mesibov R (2002) Redescriptions of Asphalidesmus leae Silvestri, 1910 and A. parvus (Cham-
berlin, 1920) comb. nov. from Tasmania, Australia (Diplopoda: Polydesmida: Haplode-
smidae). Memoirs of Museum Victoria 59 (2): 531-540.

Miyosi Y (1956) Beitrige zur Kenntnis japanischer Myriopoden. 17. Aufsatz: Uber eine neue
Gattung von Oniscodesmidae und eine neue Art von Monotarsobius. Zoological Magazine
65 (8): 311-314.

Miyosi Y (1958) Beitrige zur Kenntnis japanischer Myriopoden. 25. Aufsatz: Uber eine neue
Gattung und eine neue Art von Diplopoden. Zoological Magazine 67 (10): 297-300.
Murakami Y (1966) Postembryonic development of the common Myriapoda in Japan XXI. A
new genus of the family Oniscodesmidae and a new species of the genus Archandrodesmus

(Cryptodesmidae). Zoological Magazine 75 (2): 30-33.



The millipede family Haplodesmidae 53

Pocock RI (1894) Chilopoda, Symphyla and Diplopoda from the Malay Archipelago. In:
Weber M (ed.) Zoologische Ergebnisse einer Reise in Niederlindisch Ost-Indien 3:
307-404.

Pocock RI (1898) List of the Arachnida and “Myriapoda” obtained in Funafuti by Prof. J. W.
Slater and Mr. Stanley Gardiner, and in Rotuma by Mr. Stanley Gardiner. Annals and
Magazine of Natural History, Ser. 7, 1: 321-329.

Shear WA, Mesibov R (1997) Australian chordeumatidan millipedes. III. A review of the mil-
lipede family Metopidiotrichidae Attems in Australia (Diplopoda: Chordeumatida). Inver-
tebrate Taxonomy 11: 141-178.

Silvestri F (1895) I chilopodi ed i diplopodi di Sumatra e delle isole Nias, Engano ¢ Mentavei.
Annali del Museo Civico di Storia Naturale di Genova, Ser. 2, 14 (34): 707-760.

Silvestri F (1910) Descrizione preliminari di nuovi generi di Diplopodi. Zoologischer Anzeiger
35 (12/13): 357-364.

Simonsen A (1990) Phylogeny and biogeography of the millipede order Polydesmida, with
special emphasis on the suborder Polydesmidea. Museum of Zoology, University of Ber-
gen, 114 p.

Sinclair FG (1901) On the myriapods collected during the “Skeat Expedition” to the Malay
Peninsula, 1899-1900. Proceedings of the Zoological Society of London 2: 505-533.
Wang Dagqing, Mauri¢s J-P (1996) Review and perspective of study on myriapodology of
China. In: Geoffroy J-J, Mauries J-B, Duy-Jacquemin NM (eds) Acta Myriapodologica.

Mémoires du Muséum national d’Histoire naturelle 169: 81-99.

Zhang Chunzhou, Wang Dagqing (1993) Diplopoda in caves of Yunnan — 1. A study of new
genera and species of the millipede family Doratodesmidae (Diplopoda: Polydesmida). In:
Song Linhua, Ting Huaiyuan (eds) Karst Landscape and Cave Tourism. China Environ-
mental Science Press, Beijing: 205-220.





