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Abstract
Th e polydesmoid family Haplodesmidae Cook, 1895 is reviewed and shown to be a senior subjective syn-
onym of the family Doratodesmidae Cook, 1896, syn. n. Th e Haplodesmidae therefore encompasses six 
genera and 30 recognizable species, all keyed here, including the following six new species: Eutrichodesmus 
basalis sp. n. and E. armatocaudatus sp. n. from Vietnam; E. communicans sp. n. from Vanuatu, Melanesia; 
and E. latus sp. n., E. similis sp. n. and E. incisus sp. n. from China. Th e following new synonymies are 
proposed: Prosopodesmus Silvestri, 1910 = Rhipidopeltis Miyosi, 1958; Doratodesmus Cook in Cook & Col-
lins, 1895 = Pauroplus Chamberlin, 1945, = Eucondylodesmus Miyosi, 1956, = Scolopopyge Hoff man, 1978, 
= Selminarchus Hoff man, 1978, = Crenatidorsus Zhang in Zhang & Wang, 1993; Eutrichodesmus Silves-
tri, 1910 = Dimorphodesmus Murakami, 1966, = Ascetophacus Hoff man, 1977, = Cerastelachys Hoff man, 
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1977, = Dyomerothrix Hoff man, 1982, = Parapauroplus Zhang in Zhang & Wang, 1993, = Pocillidorsus 
Zhang in Zhang & Wang, 1993 (all syn. n.). Th e following new combinations are proposed: Prosopodes-
mus sinuatus (Miyosi, 1958), Doratodesmus elegans (Miyosi, 1956), Doratodesmus grandifoliatus (Zhang 
in Zhang & Wang, 1993), Doratodesmus analdes (Chamberlin, 1945), Doratodesmus pholeter (Hoff man, 
1978), Doratodesmus hispidus (Hoff man, 1978), Eutrichodesmus macclurei (Hoff man, 1977), Eutrichode-
smus reclinatus (Hoff man, 1977), Eutrichodesmus cavernicola (Sinclair, 1901), Eutrichodesmus peculiaris 
(Murakami, 1966), Eutrichodesmus gremialis (Hoff man, 1982), Eutrichodesmus monodentus (Zhang in 
Zhang & Wang, 1993), Eutrichodesmus dorsiangulatus (Zhang in Zhang & Wang, 1993) (all n. comb.).

Keywords
Diplopoda, Haplodesmidae, Doratodesmidae, taxonomy, synonymy, new species, cave, China, Vietnam, 
Vanuatu

Introduction

Th e millipede family Haplodesmidae Cook, 1895 has hitherto been considered a tiny 
group of the superfamily Polydesmoidea (Hoff man 1980) or, together with Dora-
todesmidae Cook, 1896, forming the superfamily Haplodesmoidea (Simonsen 1990). 
Haplodesmids encompass at least three small genera which are mainly characteristic of 
the southwest Pacifi c region (Hoff man 1980, 1982b; Simonsen 1990):

(1) Cylindrodesmus Pocock, 1889, with numerous junior synonyms and two 
unquestioned species (see review by Golovatch et al. 2001);

(2) Helodesmus Cook, 1896, also with a few synonyms and two species; 
(3) Prosopodesmus Silvestri, 1910, with one junior synonym and again two species.

Hoff man (1980), with some reservations, also included therein the monotypic 
Japanese genus Rhipidopeltis Miyosi, 1958, which Simonsen (1990) ignored, but the 
latter added the broadly Australian genera Agathodesmus Silvestri, 1910, Atopodesmus 
Chamberlin, 1920 and Atopogonus Carl, 1926, apparently following Jeekel (1986). 
Both Agathodesmus and Atopodesmus are monotypic and their respective type species 
are nomina inquirenda known only from the female sex, whereas Atopogonus contains 
one species each in Australia and New Caledonia (Jeekel 1986).

Inasmuch as the status of Inodesmus Cook, 1896 (and of its type species, I. jamai-
censis Cook, 1896, from a cave in Jamaica (Cook 1896b)) is unclear, it seems prema-
ture to formally consider it as a subjective senior synonym of Atopogonus (cf. Jeekel 
1986; Hoff man 1999). Loomis (1975) provided an adequate description of what he 
identifi ed as I. jamaicensis from a new cavernicolous sample from Jamaica, which does 
show strong resemblance to Atopogonus species (Jeekel 1986). Because the type mate-
rial of I. jamaicensis is lost, the most reasonable solution would be to select a neotype, 
perhaps from among Loomis’ material. 

Th e current classifi cation of Haplodesmidae, arranged in alphabetical order, is 
therefore as follows:
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(1) Agathodesmus steeli Silvestri, 1910, the type species, briefl y described without 
illustrations from a female from New South Wales, Australia (Silvestri 1910). 

(2) Atopodesmus parvus Chamberlin, 1920, the type species, very succinctly 
described without illustrations from two females from Tasmania, Australia 
(Chamberlin 1920). New material, including males, that was recently rede-
scribed as this species (Mesibov 2002) actually represents an Asphalidesmus 
Silvestri, 1910, a member of the Dalodesmoidea (Golovatch 2003). Th us, 
with the synonymy Asphalidesmus = Atopodesmus established by Mesibov 
(2002), Atopodesmus must be removed from Haplodesmidae.

(3) Atopogonus baccatus Carl, 1926, the type species, described and still known 
only from New Caledonia (Carl 1926).

(4) Atopogonus bucculentus Jeekel, 1986, described and still known only from 
Queensland, Australia (Jeekel 1986). 

(5) Cylindrodesmus hirsutus Pocock, 1889, the type species, currently known 
to be distributed throughout the tropics (especially islands) and found in 
several European hothouses, with both bisexual and parthenogenetic popu-
lations (Golovatch et al. 2001). 

(6) Cylindrodesmus villosus Pocock, 1898, described and still known only from 
Rotuma Island, Fiji (Golovatch et al. 2001).

(7) Helodesmus parvulus (Attems, 1930), fi rst described as Gonomastis parvula 
Attems, 1930, from Sumatra, Indonesia, later transferred to Helodesmus by 
Hoff man (1964).

(8) Helodesmus porosus Cook, 1896, the type species, very poorly described 
from Java, Indonesia (Cook 1896c), but fortunately redescribed from near-
topotypic samples under the name Porauxus pangrangus Chamberlin, 1945 
(Chamberlin 1945), synonymized by Hoff man (1964).

 (9) Prosopodesmus jacobsoni Silvestri, 1910, the type species, fi rst described from 
Java, Indonesia (Silvestri 1910), now known to be pantropical (Hoff man 
1999).

(10) Prosopodesmus panporus Blower & Rundle, 1980, described and still known 
only from the Royal Botanic Gardens, Kew, England. It is not yet known 
where this species occurs naturally (Blower and Rundle 1980).

With the addition of the following genus and species, as suggested by Hoff man 
(1980), we arrive at just a handful of mono- or oligotypic genera forming the Hap-
lodesmidae:

(11) Rhipidopeltis sinuata Miyosi, 1958, the type species, described and still known 
only from Yamaguchi Prefecture, southern Honshu, Japan (Miyosi 1958).

Both Hoff man (1982a, 1982b) and Simonsen (1990) emphasized the close rela-
tionship between Haplodesmidae and Doratodesmidae, which is especially evident in 
gonopod conformation. Based on the presence of peculiar, bisegmented and apparently 
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tactile setae in the tergal trichome of Cylindrodesmus (the type genus of Haplodesmi-
dae), and on one of the unquestioned doratodesmids he described, Hoff man (1982a: 
91) surmised that “Possibly future investigations will discover additional specializa-
tions shared by various haplodesmid and doratodesmid species”. 

Th e basic characters considered to distinguish these families are as follows: 

(1) Haplodesmidae are incapable of volvation, whereas Doratodesmidae are ca-
pable of conglobation due to conspicuously enlarged and laterally expanded 
paraterga 2 (Hoff man 1982a, 1982b);

(2) In Haplodesmidae, the gonopod coxae have only a few ventral setae, where-
as in Doratodesmidae such setae are numerous (Simonsen 1990);

(3) Paraterga are either absent from body segment 3 onwards (Haplodesmidae) 
or present on all segments (Doratodesmidae) (Simonsen 1990); and

(4) Ozopores in Haplodesmidae are borne on special boletiform porosteles, or 
tubercles, whereas such porosteles are absent from Doratodesmidae (Hoff -
man 1982b; Simonsen 1990). 

Based on the available descriptions, the body in Haplodesmidae is subcylindri-
cal, the dorsum being especially strongly convex; the collum is usually large, some-
times fl abellate, often covering the rear part of the head from above; the metaterga are 
conspicuously setose to very densely hirsute, often tuberculate (in Prosopodesmus and 
Rhipidopeltis very much like in Pyrgodesmidae Silvestri, 1896); the paraterga are usu-
ally nearly absent, with porosteles mostly but not always present; the pore formula is 
normal in most cases, with the ozopores lying laterally near the middle of the metater-
ga. Th e gonopods vary from very simple and uniramous, showing no traces of a micro-
villose pulvillus at the orifi ce of the seminal groove, to quite complex, bi- or triramous 
(sometimes with one of the branches being a fl agelliform solenomere). Sometimes a 
solenomere branch is absent (Prosopodesmus, Rhipidopeltis), sometimes (Prosopodesmus) 
being replaced by a distinct microvillose pulvillus (= hairpad) at the orifi ce of the semi-
nal groove in the distal one-third. Th e telopodite is sometimes strangely geniculate at 
about midway and devoid both of a coxal cannula and a seminal groove (Atopogonus). 
Th e gonocoxae have more than a few setae ventrally.

In contrast, the body of Doratodesmidae usually has bare or (less frequently) seti-
gerous tubercles arranged in 2-3 transverse rows, often, but not always, with peculiar 
mid-dorsal crests or processes, which either increase or decrease in size towards the 
telson. Th e collum is usually small (apparently in negative correlation with the hyper-
trophied paraterga 2). Th e paraterga are always declivous, directed ventrolaterad, usu-
ally more or less strongly lobulate laterally and caudolaterally; paraterga 2 are mostly 
subvertical, greatly enlarged and rounded, often also lobulate ventrally and subven-
trally, with the volvation pattern (= overlap) only switching to typical from segment 
5 (Golovatch 2003). Th e pore formula is usually normal, with most ozopores, when 
present, lying off  or even at lateral margin of paraterga, close to the midway to some-
what off  the caudal corner of paraterga, only seldom borne on small, inconspicuous 
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knobs resembling porosteles. Th e gonopods also range from rather simple to fairly 
complex, usually being elongate. Th e seminal groove usually shifts laterad at the end 
of the femorite to end either distally or (sub)apically; with or without pulvillus, only 
rarely is a solenomere branch present. Th e gonocoxae usually have abundant setation 
ventrally, only seldom with fewer setae. 

Even from these brief characteristics, it is evident that none of those proposed by 
Simonsen (1990) as typical of Haplodesmidae is reliable. Indeed, the degree of variation 
in the number of ventral setae on the gonocoxae in Polydesmoidea is underestimated. 
For example, the few East Asian species of Polydesmus Latreille, 1803 (Polydesmidae), 
in contrast to their Euro-Mediterranean counterparts, show strongly setose gonopod 
coxae (Golovatch 1991). In addition, quite strongly developed paraterga are observed 
all along the body in Prosopodesmus, a genus formerly confused with typical genera of 
Pyrgodesmidae (e.g. Attems 1940). Th e same concerns Rhipidopeltis. Finally, porosteles 
of any kind are absent from Atopogonus and Rhipidopeltis, each ozopore opening in the 
middle of a smooth area (Miyosi 1958; Jeekel 1986). 

We have recently obtained for study a disparate selection of species easily identifi -
able as Doratodesmidae, along with a few that looked more like Haplodesmidae or that 
bridged these groups. Having further examined the variation range of the structures 
they show, both peripheral and genitalic, we have arrived to the conclusion that the 
two families can be synonymized. Th e reasons for this will be given in detail in the 
Discussion chapter that follows the descriptive part.

Perhaps because the nominate family Doratodesmidae Cook, 1896 (cf. Cook 
1896a) is very small, encompassing only 18 described valid species, and represents a 
rare group in Diplopoda, it benefi ts from rather complete historical reviews (Hoff man 
1977a, 1982) and a key that is still relevant to all 13 nominate genera known to date 
(Zhang and Wang 1993). Th e following is a checklist of all hitherto named Doratode-
smidae, arranged in alphabetical order.

(1) Ascetophacus macclurei Hoff man, 1977, the type species of Ascetophacus 
Hoff man, 1977, described and still known only from Batu Caves near Kua-
la Lumpur, Selangore State, Malaysia (Hoff man 1977a).

(2) Ascetophacus reclinatus Hoff man, 1977, described and still known only from 
two females taken from Cave Gua Anak Takun at Templer Park near Kuala 
Lumpur, Selangore State, Malaysia (Hoff man 1977b).

(3) Cerastelachys cavernicola (Sinclair, 1901), described as Doratonotus caverni-
cola Sinclair, 1901 from Cave Gua Tanan, Raman District and Cave Gua 
Glap near Biserat, Patani River, Patani District, southern Th ailand; trans-
ferred to Ascetophacus by Hoff man (1977a), but later redescribed from type 
material and made the type species of Cerastelachys (Hoff man 1977b).

(4) Crenatidorsus grandifoliatus Zhang in Zhang & Wang, 1993, the type spe-
cies of Crenatidorsus Zhang in Zhang & Wang, 1993, described from Dax-
iao Cave in Mile County and from Longbaopo Cave in Mengzi County, 
Yunnan (Wang and Zhang 1993), later also recorded from Chi Be Yi Cave 
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in Mengzi County, Yunnan, China (Golovatch 2003). Listed in Wang and 
Mauriès (1996). 

(5) Dimorphodesmus peculiaris Murakami, 1966, the type species of Dimor-
phodesmus Murakami, 1966, described and still only known from two lo-
calities in Ehimé Prefecture, Shikoku, Japan (Murakami 1966).

(6) Doratodesmus armatus (Pocock, 1894), the type species of Doratodesmus 
Cook in Cook & Collins, 1895, a replacement name for the preoccupied 
Doratonotus Pocock, 1894 (Cook in Cook & Collins 1895). Th is spe-
cies, which has been redescribed and illustrated from type material (Jeekel 
1955), is now known from several localities in western Java, Indonesia 
(Pocock 1894). Th e redescriptions by Attems (1930, 1940) from female 
material collected in southern Sumatra, Indonesia actually concerned an-
other species (Jeekel 1955). Th is apparently led Chamberlin (1945) to 
mistakenly redescribe the true D. armatus as a diff erent genus and spe-
cies, Hoplitesmus enoplus Chamberlin, 1945; both these names were syno-
nymized by Jeekel (1955).

(7) Doratodesmus beccarii (Silvestri, 1895), originally described very succinctly 
and without illustrations in Doratonotus Pocock, 1894, a preoccupied name 
(Cook in Cook & Collins 1895); still known only from Mt Singalang, 
north-central Sumatra, Indonesia (Silvestri 1895).

(8) Doratodesmus muralis Cook, 1896, described from western Java, Indonesia 
(Cook 1896b), too succinctly to be recognizable (Jeekel 1955).

(9) Doratodesmus vestitus Cook, 1896, described from western Java, Indonesia 
(Cook 1896b), too succinctly to be recognizable (Jeekel 1955).

(10) Dyomerothrix gremialis Hoff man, 1982, the type species of Dyomerothrix 
Hoff man, 1982, described and still known only from “Chiang Dao caves” 
in northern Th ailand (Hoff man 1982a). Listed in Enghoff  (2005).

(11) Eucondylodesmus elegans Miyosi, 1956, the type species of Eucondylodesmus 
Miyosi, 1956, described and still known only from Izu Islands and several 
localities in Kanagawa Prefecture, Shikoku, Japan (Miyosi 1956).

(12) Eutrichodesmus demangei Silvestri, 1910, the type species of Eutrichodesmus 
Silvestri, 1910, described and still known only from Phu-Ly, Hanam Prov-
ince, North Vietnam (Silvestri 1910). Listed in Enghoff  et al. (2004).

(13) Eutrichodesmus arcicollaris Zhang in Zhang & Wang, 1993, described and 
still known only from Huayu Cave, Hekou County, Yunnan, China (Zhang 
and Wang 1993). Listed in Wang and Mauriès (1996).

(14) Parapauroplus monodentus Zhang in Zhang & Wang, 1993, the type spe-
cies of Parapauroplus Zhang, in Zhang & Wang, 1993, described and still 
known only from Caiyun Cave, Mengla County, Yunnan, China (Zhang 
and Wang 1993). Listed in Wang and Mauriès (1996).

(15) Pauroplus analdes Chamberlin, 1945, the type species of Pauroplus Cham-
berlin, 1945, described and still known only from Lampongs, Pedada Bay, 
southwestern Sumatra, Indonesia (Chamberlin 1945).
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(16) Pocillidorsus dorsiangulatus Zhang in Zhang & Wang, 1993, the type species 
of Pocillidorsus Zhang, in Zhang & Wang, 1993, described and still known 
only from Baoniujiao Cave, Mengla County, Yunnan, China (Zhang and 
Wang 1993). Listed in Wang and Mauriès (1996).

(17) Scolopopyge pholeter Hoff man, 1978, the type species of Scolopopyge Hoff -
man, 1978, described and still known only from Batip Cave, Finim Tel 
Plateau, Western Province, Papua-New Guinea (Hoff man 1977-78).

(18) Selminarchus hispidus Hoff man, 1978, the type species of Selminarchus Hoff -
man, 1978, described and still known only from Selminum Tem Cave, Fin-
im Tel Plateau, Western Province, Papua-New Guinea (Hoff man 1977-78).

As one can easily see from the above list, most of the genera are monotypic and 
speciose genera are entirely absent. Th e distinguishing somatic features of Haplode-
smidae and Doratodesmidae are so overwhelmingly abundant that they often provide 
enough information to describe/recognize species based on female material alone – a 
situation strongly reminiscent of that observed in the predominantly tropical family 
Pyrgodesmidae, which is one of the largest in Diplopoda. Like Haplodesmidae and 
Doratodesmidae, pyrgodesmids are usually small (<10 mm long), very heavily orna-
mented (hence showing numerous, distinct peripheral characters) and cryptic polyde-
smideans, especially common in forest litter, rotting wood and topsoil, only rarely oc-
curring in caves. Unlike Haplodesmidae and Doratodesmidae, Pyrgodesmidae count 
over 170 genera (dozens of which are known from female or juvenile material only), 
the bulk of which are monotypic (Golovatch 1996). Th is alone is suffi  cient evidence of 
the poor state of the art concerning the taxonomy of these families. 

Any group in which the species only slightly outnumber the genera can be viewed 
as a consequence of our highly imperfect knowledge of the group’s real diversity, with 
numerous new species being anticipated to fi ll-in gaps between monotypic genera and 
to support abundant synonymies. Alternatively, the small number of species relative 
to genera may indicate that the group as a whole is relictual, and that most of the 
species in individual genera have become extinct. Our inclination is to consider this 
situation as being rooted in a combination of these factors: the still very fragmentary 
information currently available as regards the diversity of these families, even though 
one of them (Pyrgodesmidae) is amongst the largest in Diplopoda, and, above all, the 
wrong initial premises chosen for their classifi cation. It is the emphasis placed on the 
numerous, often conspicuous peripheral characters, at the expense of the evolutionar-
ily much more important and stable (but eventually more diffi  cult to see and evaluate) 
gonopod traits, that has created the presently chaotic system of Pyrgodesmidae (e.g. 
Hoff man 1980; Golovatch 1996). To improve the situation and develop a reasonably 
balanced classifi cation of Haplodesmidae s.l., we consider it necessary to rely chiefl y on 
male genitalic characters (Hoff man 1977a, 1982a). In other words, it is the gonopod 
conformation, not the various details of somatic structure, however striking, that must 
be consistently applied to the elaboration of a revised generic-level classifi cation. Th e 
present paper is the fi rst step in this direction.
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Abbreviations used

IZAS: Institute of Zoology, Academia Sinica, Beijing (China) 
MCSNV: Museo Civico di Storia naturale, Verona (Italy)
MNHN: Muséum national d’Histoire naturelle, Paris (France)
NMNHS: National Museum of Natural History, Sofi a (Bulgaria)
OBBFUL: Oddelek za biologijo, Biotehniska fakulteta, Univerza v Ljubljani (Biology 

Department, Biotechnical Faculty, University of Ljubljana), Ljubljana (Slovenia)
SCAU: South China Agricultural University, Guangzhou (China) 
ZMUC: Zoological Museum, University of Copenhagen, Copenhagen (Denmark)
ZMUM: Zoological Museum, State University of Moscow, Moscow (Russia)
SEM: Scanning electron microscopy

Material and methods

Th e material serving as the basis for the present contribution derives from the pre-
dominantly subterranean collections made in Vietnam, China and Vanuatu by Anne 
Bedos and Louis Deharveng (MNHN), as well as by Boris Sket and his collabora-
tors (OBBFUL) in Vietnam and China, by Petar Beron (NMNHS), Franck Bréhier 
(Moulis, France) and Leonardo Latella and his collaborators (MCSNV) in China, and 
by Josianne Lips (Villeurbanne, France) in Vanuatu. Th e bulk of this material, includ-
ing most of the holotypes, has been deposited in MNHN, with two holotypes and 
several paratypes from China shared between the collections of SCAU and IZAS, and 
some further paratypes or non-types between the collections of NMNHS, MCSNV, 
ZMUC, ZMUM and OBBFUL, as indicated hereafter.

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

Systematics

Eutrichodesmus basalis Golovatch, Geoff roy, Mauriès & VandenSpiegel, sp. n. 
urn:lsid:zoobank.org:act:49B81FBA-709E-40C4-BA47-0E36E1E39664
Figs 1-4.

Type material. Vietnam, Vinh Ha Long Prov. (SW), Dao Bo Hon, Hang Bo Nau 
Cave, 12.VI.2003, leg. P. Trontelj & B. Sket, holotype ♂ (MNHN JC 309), paratypes: 
1 ♂ (MNHN JC 309), 1 ♀ (SEM).

Name. To emphasize the obvious basal position amongst the volvatory “doratodesmids”. 
Diagnosis. Diff ers from congeners by the apparently imperfect volvation, due to 

particularly short paraterga, coupled with an especially simple gonopod structure.
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Description: Length of adults of both sexes ca 4.8-5.0 mm, width 0.6-0.65 mm, 
body broadest at segment 3 or 4; ♂♂ a little smaller than ♀♀. Holotype ca 4.8 mm 
long and 0.6 mm wide. Coloration uniformly pallid or light yellowish.

Adults with 20 segments, body subcylindrical (Fig. 1A), pattern of conglobation 
typical of “Doratodesmidae” as described by Golovatch (2003), but volvation itself 
obviously somewhat imperfect in barely concealing all (especially hind) legs (Figs 
1A, C, D). Head (Fig. 2B) slightly transverse, rather densely pilose, microgranular 
amd microvillose just below antennae and on vertex, with a pair of paramedian, 

Figure 1. Eutrichodesmus basalis sp. n., ♀ paratype; A, habitus, lateral view; B, anterior part of body, 
lateral view; C, midbody segments, lateral view; D, posterior part of body, lateral view; E, midbody seg-
ments, dorsal view; F, posterior part of body, dorsal view. − Scale bars: A, 0.5 mm, B, C, D & F, 0.1 mm 
& E, 0.2 mm.

A

C

E F

D

B
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almost contiguous knobs; isthmus between antennal sockets very narrow. Antennae 
(Fig. 2C) very short and stout; antennomere 6 longer than 5, dorso-apically with 
an evident pit containing a tight group of minute bacilliform sensilla; antennomere 
8 with the usual four sensory cones apically. Collum rather large, regularly convex, 
not covering the head from above, entire surface microvillose, with four transverse 

Figure 2. Eutrichodesmus basalis sp. n., ♀ paratype; A, anterior part of body, frontodorsal view; B, head, 
front view; C, antenna; D, cross-section of a midbody segment, caudal view; E, posterior part of body, 
ventral view; F, legs, ventral view. − Scale bars: A, B, D, E, 0.1 mm & C, F, 0.05 mm.
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rows of round tubercles with a pit on top (apparently representing the former place 
of insertion of bisegmented, tactile setae, which are mostly lost) (Fig. 2A). Prozona 
very fi nely alveolate, collum and metaterga covered with a cerotegumental crust held 
by abundant microvilli; stricture between pro- and metazona broad and shallow, 
more fi nely alveolate-microgranular than prozona; limbus microcrenulate, nearly 
fully hidden by nearby abundant microvilli (Figs 3C, D). Metaterga behind collum 
with three transverse rows of tubercles (Figs 1A-F), some of which still retain long, 
bisegmented setae (Fig. 3B). Paraterga subvertical, very narrow, downwards barely 
reaching level of venter, clearly trisinuate caudolaterally at base due to two lobula-
tions (Figs 1C, D; 2D; 3A); paraterga 2 strongly enlarged, with a series of lobulations 
anterolaterally, both schism and hyposchism very small; paraterga 3 and 4 slightly 
shorter than others (Fig. 1B), overlap of following paraterga typical, latter broadly 
rounded and evidently trilobate. Pore formula normal, ozopores located on top of 
a small porostele-like tubercle on ventrocaudal lobulation (Fig. 3A). Pleuro tergal 
ridges very small, alveolate-microgranular like entire ventral surface. Epiproct short, 
also with tubercles, directed ventrocaudad, with the usual four cones (= spinneret 
setae) just below tip; para- and hypoprocts as in Figs 1F; 2E.

Figure 3. Eutrichodesmus basalis sp. n., ♀ paratype; A, enlarged paraterga with ozopores, lateral view; B, 
bisegmented seta; C, tegument texture; D, limbus and adjacent parts; E, claw. − Scale bars: A, 0.05 mm, 
B, D, E, 0.01 mm, C, 0.02 mm.
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Sterna usually with a deep, narrow, longitudinal depression between coxae (Fig. 
2F), but sterna between coxae 6, 7 and 9 much wider (Fig. 4A). Gonopod aperture 
transverse-oval, relatively small, far from reaching lateral sides of segment 7. Legs very 
short; tarsal segment longest; claw usual, simple, very slightly curved ventrad; some 
setae sparsely microdenticulate (Figs 2F; 3E).

Gonopods (Figs 4B, C) very simple. Coxae subquadrate, large, microtuberculate and 
abundantly setose ventrolaterally, with a conspicuous triangular lobe frontolaterally. Te-
lopodite much longer than coxite, slender throughout, setose in its basal half, with a con-
spicuous, only apically denticulate, lateral, distofemoral process (dp) at about midway, 
with a hairpad in distal third, but seminal groove unexpectedly terminating subapically. 

Remarks. Th is remarkable species somewhat bridges the former Haplodesmidae 
and Doratodesmidae. Hence the quotation marks which are used for “haplodesmids” 
and “doratodesmids” above and hereafter. In addition to showing the tergal trichome 
of peculiar, bisegmented setae and the unusually simple gonopods so characteristic of 
Cylindrodesmus (both features partly shared also with several true “doratodesmids”), it 
also, most importantly, has the body only capable of incomplete volvation, due to the 
relatively very short paraterga. Moreover, the ozopores are borne on small porostele-like 

Figure 4. Eutrichodesmus basalis sp. n., ♂ paratype; A, leg 9, caudal view; B & C, left gonopod, mesal and 
lateral views, respectively (dp = distofemoral process). − Scale bar: A, 0.2 mm, B, C, 0.1 mm.
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tubercles, a feature characteristic of most “haplodesmids”, but only rarely encountered 
among “doratodesmids”. At least the incomplete volvation and the simple biramous 
gonopods seem to be relatively primitive characters amongst the more advanced “dora-
todesmids” in which volvation is already perfect.

Th e new species especially resembles the similarly tuberculate-setose Dyomerothrix 
gremialis Hoff man, 1982 or Parapauroplus monodentus Zhang in Zhang & Wang, 1993, 
which also show rather simple gonopods (Hoff man 1982a; Zhang and Wang 1993). 

  
Eutrichodesmus armatocaudatus Golovatch, Geoff roy, Mauriès & VandenSpiegel, sp. n.
urn:lsid:zoobank.org:act:B2718568-A85A-4FDE-80E9-574F67AB90E9
Figs 5-8.

Type material. Vietnam, Th anh Hoa Prov., Pu Luong, Lung Cao, Hang Lang Lua 
Cave, 11.XII.2003, leg. L. Deharveng & team (Vn0312-05), holotype ♂ (MNHN JC 
310), paratypes: 1 ♂, 1 juv. (MNHN JC 310), 1 ♂ (ZMUM); Ha Nam Ninh Prov., 
Cuc Phuong National Park, Cave of Prehistoric Man, 10.X.1998, leg. L. Deharveng 
(VIET-537), 1 ♂ (MNHN JC 310); same locality, Water Fairy Cave, 11.X.1998, leg. 
L. Deharveng (VIET-541), 1 ♂, 2 juv. (MNHN JC 310); same locality, cave 4 (Son 
Cung Cave?), 21.VI.2003, leg. P. Trontelj & B. Sket, 1 ♂, 1 ♀, 3 juv. (MNHN JC 
310), 1 ♂, 1 juv. (ZMUC), 1 ♂, 1 juv. (NMNHS), 1 ♂ (MCSNV), 1 ♂, 1 juv. (OBB-
FUL), 1 ♀ (SEM); Ha Nam Ninh Prov., outside Cuc Phuong National Park, cave 3, 
20.VI.2003, leg. P. Trontelj & B. Sket, 1 ♂, 1 ♀ (ZMUM).

Name. To emphasize the obvious dorsal projections on body segments 17-19. 
Diagnosis. Most similar to Parapauroplus monodentus Zhang in Zhang & Wang, 

1993, which also shows evident mid-dorsal projections only on body segments (16)17-
19, but diff ers by the presence of porosteles, the slightly lower metatergal tubercles 
devoid of microsetae near each of the main setae, and the slightly stouter gonopod 
telopodite showing a shorter midway process.

Description. Length of adults of both sexes ca 10-14 mm, width 2.3-2.6 mm, 
body broadest at segment 3 or 4; ♂♂ usually a little smaller than ♀♀. Holotype ca 11 
mm long and 2.5 mm wide. Coloration uniformly pallid or light yellowish. 

Adults with 20 segments, pattern of conglobation typical of “Doratodesmidae” 
(Figs 5A). Head (Fig. 6A) and tegument (Figs 5B, C; 6F, G) as in preceding species, 
but antennae somewhat longer (Fig. 6A), collum slightly fl attened mid-dorsally, not 
covering the head from above (Fig. 6A). Metaterga behind collum with three trans-
verse, rather irregular rows of tubercles (Figs 5A-C), most of which still retain short, 
bisegmented setae (Fig. 6G), metaterga 17-19 each with an evident dorsal outgrowth 
(Fig. 5C). Paraterga mostly directed ventrolaterad, rather broad, slightly surpassing 
level of venter, clearly trisinuate caudolaterally at base, due to two lobulations (Figs 
5B, D; 6B); paraterga 2 strongly enlarged, subvertical, margin nearly entire, with only 
very faint traces of a series of small lobulations anterolaterally (Fig. 6A), both schism 
and hyposchism very small; paraterga 3 and 4 slightly shorter than others, overlap of 
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following paraterga typical, latter broadly rounded and slightly 3- or 4-lobate. Limbus 
spiculate (Fig. 6F). Pore formula normal, ozopores located on top of a small porostele, 
slightly above ventrocaudal lobulation (Figs 6C-E). Pleurotergal carinae wanting. Epi-
proct elongated, also with tubercles, directed ventrocaudad, with the usual four cones 
just below tip; para- and hypoprocts as in Figs 5E, F. 

Figure 5. Eutrichodesmus armatocaudatus sp. n., ♂ paratype from cave 4; A, habitus, lateral view; B, 
midbody segments, lateral view; C, posterior part of body, lateral view; D, midbody segments, ventral 
view; E, posterior part of body, ventral view; F, telson, ventral view. − Scale bars: A, 1.0 mm, B, C, E, 0.2 
mm, D, 0.5 mm & F, 0.1 mm.
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Sterna usually with a deep, narrow depression between coxae (Figs 5D; 6B), only 
sterna between coxae 6, 7 and 9 much wider (Fig. 7A). Gonopod aperture transverse-
oval, relatively small, far from reaching lateral sides of segment 7. Legs relatively long; 
femoral and tarsal segments longest and equal; claw simple, very slightly curved ven-
trad; some setae very sparsely microdenticulate (Figs 5D; 6B).

Figure 6. Eutrichodesmus armatocaudatus sp. n., ♂ paratype from cave 4; A, anterior part of body, frontov-
entral view; B, cross-section of a midbody segment, caudal view; C, enlarged paraterga with ozopores, lateral 
view; D, paratergum with porostele, caudal view; E, porostele; F, texture of prozonite and limbus; G, ceroteg-
ument with a bisegmented seta. − Scale bars: A, B, 0.2 mm, C, D, 0.1 mm, E, G, 0.01 mm & F, 0.05 mm.
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Figure 7. Eutrichodesmus armatocaudatus sp. n., ♂ paratype from cave 4; A, body segments 6 and 7, 
ventral view; B, gonopods, ventral view; C, same, ventral view; D, gonopod apices. − Scale bars: A, 0.5 
mm, B, 0.2 mm, C, 0.05 mm & D, 0.02 mm.

Gonopods (Figs 7; 8) very simple. Coxae subquadrate, large, microtuberculate 
and abundantly setose ventrolaterally, with a conspicuous rounded lobe frontolater-
ally. Telopodite considerably longer than coxite, slightly stouter, setose in its basal 
half, with an inconspicuous, digitiform, simple, lateral, distofemoral process (dp) 
at about midway, more distally with a slightly folded and enlarged shaft (= soleno-
mere) with dense pilosity and a hairpad; seminal groove terminating subapically, 
acropodite short. 

Remarks. This species seems to be close to some of the “doratodesmids” 
showing evident mid-dorsal projections on some of the metaterga, e.g. Ascet-
ophacus macclurei Hoffman, 1977, Cerastelachys cavernicola (Sinclair, 1901), Po-
cillidorsus dorsiangulatus Zhang in Zhang & Wang, 1993 and Parapauroplus mon-
odentus Zhang in Zhang & Wang, 1993, etc. (Hoffman 1977a, 1977b; Zhang 
and Wang 1993).

Cave 4 also supports another millipede, Glyphiulus mediobliteratus Golovatch, Ge-
off roy, Mauriès & VandenSpiegel, 2007 (Golovatch et al. 2007b).

A
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Eutrichodesmus communicans Golovatch, Geoff roy, Mauriès & VandenSpiegel, sp. n.
urn:lsid:zoobank.org:act:8293BC13-BF5A-4E2F-BCEE-0711CFC4C86E
Figs 9-13.

Type material. Vanuatu, Espirito Santo, Malo Island, Avorani, forest litter, Berlese 
extraction, 15.IX.2006, leg. L. Deharveng & A. Bedos (SK06-15/06), holotype ♂ 
(MNHN JC 311), paratypes: 1 ♂, 4 ♀♀ (MNHN JC 311), 1 ♂, 1 ♀ (ZMUM), 1 
♀ (NMNHS), 1 ♀ (MCSNV), 1 ♀ (ZMUC); same place, date and collectors (SK06-
15/13), 1 ♂, 1 ♀, 1 juv. (MNHN JC 311); Espirito Santo, Fapon doline 3, 5.IX.2006, 
leg. L. Deharveng & A. Bedos (SK06-15/18), 5 ♀♀, 4 juv. (MNHN JC 311), 1 ♂ 
(SEM); Espirito Santo, very humid forest at Boutmas Pass, 27.IX.2006, leg. L. De-
harveng & A. Bedos (SK06-27/12), 1 ♂ (MNHN JC 311); Espirito Santo, Boutmas, 
forest above Jourdain River, Berlese extraction of litter, 27.IX.2006, leg. L. Deharveng 
& A. Bedos (SK06-27/09), 1 ♂ (MNHN JC 311); Espirito Santo, Boutmas, Fapon 
doline 2, 5.IX.2006, leg. L. Deharveng & A. Bedos (SK06-05/12), 2 ♀♀ (MNHN JC 
311); Espirito Santo, Funatus, Katae Cave, Berlese extraction of guano, 18.09.2006, 
leg. J. Lips (SK06-18/07, Katae 4gu), 1 ♂, 2 juv. (ZMUC).

Figure 8. Eutrichodesmus armatocaudatus sp. n., ♂ paratype from cave 4; A & B, right gonopod, mesal 
and lateral views, respectively (micropilosity not shown; dp = distofemoral process). − Scale bar: 0.2 mm.
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Name. To emphasize a superfi cial transition from a still non-volvatory “haplode-
smid” condition to the typical, fully volvatory “doratodesmid” one.

Diagnosis. Diff ers from congeners by the tergal trichome being composed of only 
very long, bisegmented, tactile setae, coupled with the gonopod telopodite having a 
peculiar, dentate-microtuberculate, lateral process at midway and a lobiform, slightly 
coiled distal part.

Description. Length of adults of both sexes ca 3.5-4.2 mm, width 0.6-0.75 mm, 
body broadest at segment 3 or 4; ♂♂ usually a little smaller than ♀♀. Holotype ca 
3.8 mm long and 0.65 mm wide. Coloration uniformly pallid, ranging from white to 
light yellow or pink.

Adults with 19 segments, body subcylindrical (Figs 9; 10A), pattern of conglobation 
typical of “Doratodesmidae”, but volvation itself barely complete, poorly concealing 
at least legs of several caudal segments. Head (Figs 10E, F; 11A, B) slightly transverse, 
rather densely pilose, microgranular; isthmus between antennal sockets very narrow. 

Figure 9. Eutrichodesmus communicans sp. n., ♂ paratype from Malo Island, habitus.
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Figure 10. Eutrichodesmus communicans sp. n., ♂ paratype from Fapon doline 3; A, habitus, lateral view; 
B, midbody segments, dorsal view; C, posterior part of body, dorsal view; D, same, ventral view; E, ante-
rior part of body, ventrolateral view; F, same, front view. − Scale bars: A, 0.2 mm, B-F, 0.1 mm.

Antennae (Figs 11C, D) very short and stout; antennomere 6 longer than 5, dorso-
apically with an evident pit containing minute bacilliform sensilla; antennomere 8 with 
usual four sensory cones apically. Collum rather large, even and convex, not covering 
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the head from above, very densely and irregularly setose, setae bisegmented, tactile (Fig. 
10F). Prozona very fi nely alveolate, collum and metaterga covered with a rather even 
cerotegumental crust held by microvilli, this crust, like on collum, being perforated only 
by dense, irregularly arranged, tactile, bisegmented setae; stricture between pro- and 
metazona broad and shallow, even more fi nely alveolate than prozona; limbus entire, not 

Figure 11. Eutrichodesmus communicans sp. n., ♂ paratype from Fapon doline 3; A, anterior part of body, 
ventral view; B, same, ventrocaudal view; C, antenna; D, apex of antenna; E, cross-section of a midbody 
segment, caudal view; F, texture of prozonite and limbus. − Scale bars: A, B, E, 0.1 mm, C, 0.05 mm, D, 
0.01 mm & F, 0.02 mm.
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hidden by sparse microvilli (Figs 11F; 12A-C). Paraterga subvertical and rather narrow, 
weakly set off  by 1-2 shallow depressions or sulci, slightly bisinuate caudally at base (Figs 
10E; 11E); paraterga 2 strongly enlarged, schism and hyposchism very small; paraterga 

Figure 12. Eutrichodesmus communicans sp. n., ♂ paratype from Fapon doline 3; A, metatergal cerotegu-
ment and bisegmented setae; B, same with microvilli, lateral view; C, same with base of a bisegmented 
seta; D, legs, ventral view; E, gonopods, ventral view; F, left gonopod, dorsolateral view. − Scale bars: A, 
B, 0.01 mm, C, 0.005 mm, D, F, 0.05 mm.
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3 and 4 shorter than others (Figs 9; 10A, E), following paraterga broadly rounded, over-
lap typical. Pore formula normal, ozopores located near ventral margin, progressively 
closer to caudal corner of paraterga. Pleurotergal ridges very small, microgranular like 
entire ventral surface (Fig. 11E). Epiproct short, slightly uneven, directed ventrocaudad, 
below tip with the usual four cones; para- and hypoproct as in Figs 10C, D. 

Sterna usually with a minute middle knob separating bases of nearly contiguous 
coxae (Fig. 12D), only sterna between coxae 6, 7 and 9 much wider (Fig. 12E). Gono-

Figure 13. Eutrichodesmus communicans sp. n., ♂ paratype from Boutmas; A-D, left (A, B) and right (C, 
D) gonopods, lateral, mesal, mesal and lateral views, respectively (dp = distofemoral outgrowth). − Scale 
bar: 0.2 mm.
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pod aperture transverse-oval, relatively small, far from reaching lateral sides of segment 
7, as in Fig. 12E. Legs relatively short; coxae and prefemora microgranular; tarsal seg-
ment longest; claw usual, simple, very slightly curved ventrad; some setae very sparsely 
microdenticulate (Fig. 12D). Coxae 1 of ♂ with a distinct distomedial spine, coxae 2 
of ♂ perforated by vas deferens (Fig. 11B).

Gonopods (Figs 12E, F; 13) rather complex. Coxae subquadrate, very large, scaly, 
with only a few setae ventrolaterally. Telopodite only slightly longer than coxite, its basal 
part setose and slender, with a conspicuous, densely dentate-tuberculate, distofemoral 
outgrowth (dp) at about midway, more distally with an expanded, somewhat folded, 
coiled, broadly trifi d lobe, carrying a very short solenomere branchlet laterally. 

Remarks. Th is remarkable species partly bridges the former Haplodesmidae and 
Doratodesmidae in showing the tergal trichome of peculiar, bisegmented setae so char-
acteristic of Cylindrodesmus (in which, however, it is mixed with usual setation), also 
shared with several true “doratodesmids”, on the one hand, and the body and gonopod 
structure of a rather typical “doratodesmid”, on the other. 

Eutrichodesmus latus Golovatch, Geoff roy, Mauriès & VandenSpiegel, sp. n. 
urn:lsid:zoobank.org:act:FE7F4D6B-F489-4D30-900B-9A3E4F3D1BB9
Figs 14-17.

Type material. China, Guangxi Prov., Yachang Nature Reserve, Yan Wu Dong Cave, 
31.05.2007, leg. L. Deharveng & A. Bedos (CHI-GX07-31/01), holotype ♂ (IZAS), 
paratypes: 2 ♂♂, 6 ♀♀ (MNHN JC 312), 1 ♂ (SEM); same locality, Xia Yan Dong 
Cave, 28.V.2007, leg. L. Deharveng & A. Bedos (CHI-GX07-28/01), 5 ♂♂ (SCAU); 
same locality, Xiao Shui Dong Cave, 2.VI.2007, leg. F. Bréhier (CHI-GX07-02/07), 
4 ♀♀, 1 juv. (IZAS); same locality, She Dong Cave, 30.V.2007, leg. F. Bréhier (CHI-
GX07-30/08), 2 ♂♂, 1 ♀, 1 juv. (SCAU), 1 ♂, 1 ♀, 1 juv. (ZMUM), 1 ♂ (ZMUC), 
1 ♂ (NMNHS), 1 ♂ (MCSNV).

Name. To emphasize the broad paraterga. 
Diagnosis. Diff ers from all congeners except E. similis sp. n. by the very broad and 

mostly only slightly declivous paraterga, such that volvation is apparently imperfect, 
from E. similis sp. n. by the collum bearing no row of peculiar teeth along its entire 
front margin, and the gonopods being less enlarged and simpler distally. 

Description. Length of adults of both sexes ca 11-13 mm, width 2.4-3.0 mm, 
body broadest at segments 5-16. Holotype ca 12 mm long and 3.0 mm wide. Colora-
tion uniformly yellow-brown to brownish, sometimes slightly marbled. 

Adults with 20 segments (Fig. 14A), conglobation pattern typical of “Doratode-
smidae”, but volvation apparently imperfect because of paraterga being too broad 
and mostly only slightly declivous, leaving small lacunae laterally even when body 
maximally enrolled. Head (Figs 14F; 15A) and tegument (Figs 15E, F) basically as 
in preceding species, but antennae somewhat longer, antennomeres 3 and 6 of sub-
equal length (Fig. 14F), collum not covering the head from above, slightly elevated 
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frontolaterally, with 4-5 irregular rows of mostly fl at tubercles/bosses, including a row 
of more distinct cones at caudal edge (Figs 15A, B). Metaterga behind collum with 
three transverse, rather irregular rows of similarly fl at tubercles, most of which still 
retain short, bisegmented setae (Fig. 15A, B, D-F); limbus microcrenulate. Paraterga 
with evident shoulders anteriorly, mostly directed laterad, only slightly declivous, 
very broad, tips about level with venter, very distinctly crenulate caudolaterally (Figs 
14A-E; 15C, D); paraterga 2 rather strongly enlarged, directed ventrolaterad, lateral 
margin evidently quadrilobulate, both schism and hyposchism small; paraterga 3 and 

Figure 14. Eutrichodesmus latus sp. n., ♂ paratype from Yan Wu Dong Cave; A, habitus, lateral view; 
B, anterior part of body, lateral view; C, posterior part of body, lateral view; D, same, dorsal view; E, 
same, ventral view; F, anterior part of body, ventral view. − Scale bars: A, 1.0 mm, B, C, E, 0.2 mm, D, 
F, 0.5 mm.
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4 slightly shorter than others, bilobate laterally (Figs 14B; 15B), following paraterga 
more broadly rounded and quadrilobulate, overlap typical. Pore formula normal, 
ozopores located at base of ventrocaudal lobulation (Fig. 15D). Pleurotergal carinae 
wanting. Epiproct strongly fl attened, dorsally also tuberculate, with several deep inci-
sions at lateral edge, directed ventrocaudad, with the usual four cones just below tip; 
para- and hypoprocts as in Figs 14C-E.

Sterna usually with a rather deep, narrow depression between coxae (Fig. 16A), 
only those between coxae 7 and 9 much wider (Fig. 16B). Gonopod aperture trans-
verse-oval, relatively small, far from reaching lateral sides of segment 7 (Fig. 16B). Legs 
very long and slender; femur somewhat longer than tarsus; several basal segments in ♂ 

Figure 15. Eutrichodesmus latus sp. n., ♂ paratype from Yan Wu Dong Cave; A & B, anterior part of 
body, front and dorsal views, respectively; C, cross-section of segment 6, caudal view; D, midbody parater-
gum with ozopore; E, texture of prozonite and limbus; F, metatergal cerotegument with a bisegmented 
seta. − Scale bars: A, C, 0.5 mm, B, 0.2 mm, D, 0.1 mm, E, 0.02 mm & F, 0.01 mm.
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microtuberculate; claw simple, very slightly curved ventrad; some setae very sparsely 
microdenticulate (Figs 14F; 15C; 17A).

Gonopods (Figs 16B-E; 17B, C) very simple. Coxae subquadrate, large, micro-
tuberculate and abundantly setose ventrolaterally, with a conspicuous triangular lobe 
frontolaterally. Telopodite considerably longer than coxite, slender, setose not only in its 
basal half but also at base of a digitiform and conspicuously microtuberculate distofem-
oral process (dp) situated laterally at about midway of telopodite, more distally with a 
slightly folded acropodite devoid of a hairpad; seminal groove terminating subapically. 

Remarks. Th is species seems to be especially close to the next species.

Eutrichodesmus similis Golovatch, Geoff roy, Mauriès & VandenSpiegel, sp. n. 
urn:lsid:zoobank.org:act:9CE9BBFF-66DF-42BC-B4E8-C44E2C71F972
Figs 18-21.

Type material. China, Guangxi Prov., Mulun Nature Reserve, Gui Dong 2 Cave, 
18.V.2007, leg. F. Bréhier (CHI-GX07-18/20), holotype ♂ (IZAS), paratypes: 2 ♂♂, 

Figure 16. Eutrichodesmus latus sp. n., ♂ paratype from Yan Wu Dong Cave; A, midbody sterna, ven-
tral view; B, gonopods, ventral view; C, same, ventral view; D, gonopod apices, ventral view; E, tip of 
distofemoral process of gonopods, ventral view. − Scale bars: A-C, 0.1 mm, D & E, 0.02 mm.
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2 ♀♀, 2 juv. (MNHN JC 313), 1 ♂, 1 ♀ (ZMUM), 1 ♂ (ZMUC), 1 ♂ (SEM); same 
locality, Shen Long Dong Cave, 22.V.2007, leg. L. Deharveng & A. Bedos (CHI-
GX07-22/01); 1 ♂, 3 ♀♀, 4 juv. (SCAU).

Name. To emphasize the obvious similarities with the preceding species. 
Diagnosis. See diagnosis of the previous species.
Description. Length of adults of both sexes ca 11-13 mm, width 3.0-3.3 mm; ♂♂ 

usually a little smaller than ♀♀. Holotype ca 12 mm long and 3.0 mm wide. Colora-
tion uniformly pallid or light yellowish, only seldom marbled light-brownish.

All characters virtually as in E. latus sp. n. (Figs 18A-C, E, F; 19B-F; 20A, B), but 
collum with a row of very conspicuous teeth at front margin (Figs 18D; 19A).

Gonopods (Figs 20C, D; 21) slightly more complex than in E. latus sp. n. Telo-
podite distally somewhat expanded and folded, with a hairpad subapically.

Remarks. Together with E. latus sp. n., this remarkable species partly bridges the 
gap between “doratodesmoid” Haplodesmidae and the large tropical family Cryptode-
smidae Karsch, 1879 in showing the very broad and, at most, only slightly declivous 
paraterga so characteristic of cryptodesmids, including those occurring in East and 
Southeast Asia (Hoff man 1980; Simonsen 1990). However, the metaterga in Cryp-
todesmidae are often densely setose, the collum is always enlarged, fl abellate and cov-
ering the head from above to an even greater extent than it does in Pyrgodesmidae, 

Figure 17. Eutrichodesmus latus sp. n., ♂ paratype from Yan Wu Dong Cave; A, leg 9; B & C, left 
gonopod, mesal and lateral views, respectively (dp = distofemoral process). − Scale bar: A, 0.1 mm; B & 
C, 0.2 mm.
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whereas the paraterga are often deeply incised caudolaterally or have clear radii, again 
much as in some Pyrgodesmidae. Th erefore, it seems safe for the present to consider 
the Cryptodesmidae as a distinct family in the superfamily Polydesmoidea (Hoff man 
1980, 1982b; Simonsen 1990).

What is more remarkable, however, is that the above two new Chinese species have 
the body so strongly fl attened, and the paraterga apparently too broad to allow a tight 
volvation. Th is condition represents the opposite to that observed for E. basalis sp. n., 
in which the paraterga are obviously too short to permit complete volvation. In other 
words, within Eutrichodesmus we fi nd species representing virtually the entire spectrum 

Figure 18. Eutrichodesmus similis sp. n., ♂ paratype from Gui Dong 2 Cave; A, anterior part of body, 
lateral view; B, midbody segments, lateral view; C, posterior part of body, lateral view; D, anterior part of 
body, dorsal view; E, midbody segments, dorsal view; F, posterior part of body, dorsal view. − Scale bars: 
A-E, 0.5 mm & F, 0.2 mm.
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of “doratodesmid” evolution of conglobation, including a few exceptional cases of im-
perfect volvation.

Concerning the two new Chinese species that are not capable of complete con-
globation, the situation somewhat parallels that observed in Proeilodesmus mecistonyx 
Hoff man, 1990 (Sphaeriodesmidae Humbert & DeSaussure, 1869, Sphaeriodesmoi-
dea), a cavernicole from Mexico that is apparently incapable of volvation (Hoff man 
1990). In contrast to “doratodesmids”, however, most of the characters of this mil-
lipede seem plesiomorphic and suggest a link between a presumed fl at-bodied che-

Figure 19. Eutrichodesmus similis sp. n., ♂ paratype from Gui Dong 2 Cave; A, anterior part of body, 
ventral view; B, segments 5-9, ventral view; C, posterior part of body, ventral view; D, cross-section of 
segment 4, caudal view; E, texture of prozonite, limbus and bisegmented seta; F, metatergal cerotegument 
with a bisegmented seta. − Scale bars: A, D, 0.5 mm, B, 1.0 mm, C, 0.02, E, 0.01 mm & F, 0.005 mm.
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lodesmidean (= leptodesmidean) ancestor and the remaining, convex, truly volvatory 
members of this rather large, Neotropical family (Hoff man 1990; Golovatch 2003). 

Eutrichodesmus incisus Golovatch, Geoff roy, Mauriès & VandenSpiegel, sp. n.
urn:lsid:zoobank.org:act:4AF07ABA-62FA-4753-A991-B39D2E44146F
Figs 22-26.

Type material. China, Guizhou Prov., Qianxi County, Hong Lin Village, Tiao 
Shuz Dong Cave, 18.XI.2003, leg. L. Latella & G. Rossi, holotype ♂ (MNHN JC 
314), paratypes: 1 ♂, 1 juv. (MNHN JC 314), 1 ♀ (SEM); same locality and cave, 

Figure 20. Eutrichodesmus similis sp. n., ♂ paratype from Gui Dong 2 Cave; A, paratergum with ozo-
pore, lateral view; B, leg; C, gonopods, ventral view; D, gonopod apex, ventral view. − Scale bars: A-C, 
0.1 mm & D, 0.05 mm.
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18.XI.2003, leg. L. Latella, D. Avesani & G. Rossi, 1 ♂, 5 ♀♀, 1 juv. (MNHN JC 
314), 2 ♀♀ (SCAU); same locality, Liao Jing Ling Dong Cave, 16.XI.2001, leg. L. 
Latella, 1 ♂, 1 ♀, 1 juv. (MCSNV), 1 ♀ (IZAS), 1 ♀ (ZMUM), 1 ♀ (ZMUC), 1 ♀ 
(MNHN JC 314), 1 ♂ (SEM); same locality, Shu Jia Yan Dong Cave, 16.XI.2001, leg. 
L. Latella & Berzacola, 1 ♀ (MNHN JC 314); same locality, Da Kong Dong Cave, 
12.XI.2003, leg. L. Latella, 1 ♀ (MNHN JC 314); same locality, Luo Sai Dong Cave, 
19.XI.2001, leg. D. Avesani, L. Latella & S. Meggiorini, 1 ♀ (MNHN JC 314).

Name. To emphasize the deeply incised caudolateral lobulations on most metaterga. 
Diagnosis. Diff ers from all congeners by the unusually deeply incised caudolateral 

and lateral lobulations on most of the metaterga, as well as the peculiar, biramous, 
multituberculate, midway, lateral process (dp) of the gonopod telopodite.

Description. Length of adults of both sexes ca 7-8 mm, width 1.1-1.2 mm, body 
broadest at segments 3 and 4. Holotype ca 7 mm long and 1.2 mm wide. Coloration 
rather uniformly whitish to light yellow, anterior body parts often a little infuscate, 
light yellow-brownish. 

Adults with 20 segments (Fig. 22A), conglobation pattern typical of “Doratode-
smidae”, complete. Head (Fig. 23B) basically as in preceding species, but tegument 

Figure 21. Eutrichodesmus similis sp. n., ♂ paratype from Gui Dong 2 Cave; A, left gonopod, mesal 
view; B & C, distal half of right gonopod, mesal and lateral views, respectively (dp = distofemoral proc-
ess). − Scale bar: 0.2 mm.
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slightly rougher (Figs 24A, B, D-F), antennae somewhat shorter (Fig. 23B), collum 
not covering head from above, regularly convex, with four rows of high, conical tuber-
cles (Figs 22B, E). Metaterga behind collum with three transverse, rather regular rows 
of similarly high tubercles, most of which still retain very short, bisegmented setae (Fig. 
22; 24E, F); limbus microcrenulate. Paraterga mostly directed ventrolaterad, strongly 
declivous, narrow, tips clearly surpassing the level of venter, unusually distinctly crenu-

Figure 22. Eutrichodesmus incisus sp. n., ♀ paratype from Tiao Shuz Dong Cave; A, habitus, lateral view; 
B, anterior part of body, sublateral view; C, midbody segments, lateral view; D, posterior part of body, 
lateral view; E, anterior part of body, frontodorsal view; F, midbody segments, dorsal view. − Scale bars: 
A, 0.5 mm & B-F, 0.2 mm.
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late/lobulate laterally and caudolaterally, usually with characteristic, deep incisions 
between lobules (Figs 22; 23E, F); paraterga 2 strongly enlarged, subvertical, anterola-
teral and lateral margins both evidently trilobate, caudal margin above schism with 4-5 
similarly evident lobules, both schism and hyposchism small; paraterga 3 and 4 slightly 
shorter than others, bilobate laterally (Fig. 22B), following paraterga broadly rounded 

Figure 23. Eutrichodesmus incisus sp. n., ♀ paratype from Tiao Shuz Dong Cave; A, posterior part of 
body, dorsal view; B, anterior part of body, subventral view; C, midbody segments, ventral view; D, tel-
son, ventral view; E, cross-section of a midbody segment, caudal view; F, paratergum with ozopore, lateral 
view. − Scale bars: A-C, E, 0.2 mm, D, 0.1 mm & F, 0.05 mm.
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and mostly evidently trilobate, overlap typical. Pore formula normal, ozopores located 
near base of ventrocaudal lobulation (Fig. 23F). Pleurotergal carinae wanting. Epiproct 
strongly fl attened, dorsally also tuberculate, with several deep incisions at lateral edge, 
directed ventrocaudad, with the usual four cones just below tip; para- and hypoprocts 
as in Figs 23A, D.

Sterna usually with a rather deep, narrow depression between coxae (Fig. 24C), only 
those between coxae 6, 7 and 9 much wider (Fig. 25A). Gonopod aperture transverse-

Figure 24. Eutrichodesmus incisus sp. n., ♀ paratype from Tiao Shuz Dong Cave; A, texture of pro- and 
metazona; B, texture of metatergal tubercle; C, midbody legs and sterna, ventral view; D, microtexture 
of prozonum, sublateral view; E, microvilli and a bisegmented seta; F, same enlarged. − Scale bars: A, C, 
0.05, B, 0.01, D, E, 0.005 mm & F, 0.002 mm.
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oval, relatively small, far from reaching lateral sides of segment 7. Legs rather short; fem-
oral and tarsal segments equal and longest; several basal segments microtuberculate; claw 
simple, slightly curved ventrad; some setae very sparsely microdenticulate (Fig. 24C).

Gonopods (Figs 25A, B) relatively complex. Coxae subquadrate, large, microtuber-
culate and abundantly setose ventrolaterally, with a conspicuous triangular lobe frontola-

Figure 25. Eutrichodesmus incisus sp. n., ♂ paratype from Liao Jing Ling Cave; A, gonopods, ventral 
view; B, distal parts of gonopods, ventral. − Scale bars: A, 0.1 mm & B, 0.05 mm.

Figure 26. Eutrichodesmus incisus sp. n., ♂ paratype from Tiao Shuz Dong Cave; A, leg 9, caudal view; 
B & C, right gonopod, mesal and lateral views, respectively (dp = distofemoral process). − Scale bar: A, 
0.2 mm, B, C, 0.1 mm.
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terally. Telopodite considerably longer than coxite, unciform, rather slender, setose in its 
basal half, with a conspicuous, biramous, microtuberculate, distofemoral process (dp) 
laterally at about midway, more distally with a slightly folded acropodite bearing several 
small outgrowths, but devoid of a hairpad; seminal groove terminating subapically. 

Remarks. Glyphiulus latellai Golovatch, Geoff roy, Mauriès & VandenSpiegel, 2007 
is another millipede recorded from Tiao Shuz Dong and Shu Jia Yan caves (Golovatch 
et al. 2007a), whereas Liao Jing Ling Dong Cave contains the subcosmopolitan Oxidus 
gracilis (C. L. Koch, 1847) (Geoff roy and Golovatch 2004).

Doratodesmus grandifoliatus (Zhang in Zhang & Wang, 1993) n. comb.
Figs 27-30.

Material. China, Yunnan Prov., Mengzi County, pothole no. 2 (Ma Fa Tiao Dong), 
6.I.1989, leg. P. Beron, 2 ♂♂, 1 ♀ (MNHN JC 315), 1 ♂, 3 ♀♀, 9 juv. (NMNHS), 
1 ♂ (ZMUM), 1 ♀ (SEM); Yunnan Prov., Mengzi County, Longbaopo Dong Cave, 
27.XI.1995, leg. I. Kos, B. Sket & F. Velkovrh, 1 ♂ & 1 ♀ in copula (OBBFUL), 1 ♂ 
(ZMUC), 1 ♂ (SEM). 

Diagnosis. Diff ers from congeners by the simultaneous lack of mid-dorsal out-
growths on metaterga and of lateral lobulations on paraterga 2, the presence of deep 
crenulations at the caudal edge of most metaterga, coupled with a peculiar shape of 
the gonopod telopodite supplied with a large, multidenticulate, lateral lobe and a long, 
slightly curved, rather simple acropodite. 

Short redescription. Length of adults of both sexes ca 10-11 mm, width 1.8-2.1 
mm, body broadest at segments 3 and 4. Coloration rather uniformly whitish to light 
yellow, anterior body parts often a little infuscate, light yellowish-brown. 

Adults with 20 segments, conglobation pattern typical of “Doratodesmidae”, com-
plete (Golovatch 2003). Superfi cially, strongly resembling Eutrichodesmus incisus sp. n.

All characters fully agreeing with the original description (Zhang and Wang 1993), 
but augmented here by illustrations showing more details: head (Fig. 28C), antennae 
(Fig. 28C, D), collum (Fig. 27D), meta- and paraterga (Figs 27A-C, E, F; 28B), tegu-
ment and tergal setae (Figs 28F; 29A, B), ozopores (Fig. 28E), telson (Fig. 27F; 28A), 
legs (Figs 29C, D; 30A).

Sterna usually with a rather deep, narrow depression between coxae (Fig. 28B), only 
those between coxae 6, 7 and 9 much wider (Fig. 30A). Gonopod aperture transverse-
oval, relatively small, far from reaching lateral sides of segment 7. Legs rather long; femo-
ral and tarsal segments equal and longest; several basal segments microtuberculate; claw 
simple, slightly curved ventrad; some setae sparsely microdentate (Figs 29C, D; 30A).

Gonopods (Figs 30B, C) relatively complex. Coxae subquadrate, large, microtu-
berculate and abundantly setose ventrolaterally. Telopodite considerably longer than 
coxite, subunciform, basal half slender and setose, at about midway conspicuously 
enlarged, with a multidenticulate lateral lobe (lo) and a very short solenomere (sl) with 
a hairpad on top; acropodite relatively long and simple.
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Remarks. Th is species has hitherto been described or reported from three caves in 
Yunnan, China (Wang and Zhang 1993; Golovatch 2003). One of the new samples 
(from Longbaopo Cave) is strictly topotypic, while Ma Fa Tiao Dong Cave is known 
to support another millipede, Glyphiulus subgranulatus Golovatch, Geoff roy, Mauriès 
& VandenSpiegel, 2007 (see Golovatch et al. 2007a). 

Figure 27. Doratodesmus grandifoliatus (Zhang in Zhang & Wang, 1993), ♀ from Longbaopo Dong Cave 
(A-C) and ♀ from Ma Fa Tiao Dong Cave (D-F); A, anterior part of body, lateral view; B, midbody segments, 
lateral view; C, posterior part of body, lateral view; D, anterior part of body, frontodorsal view; E, midbody 
segments, dorsal view; F, posterior part of body, dorsal view. − Scale bars: A-D, F, 0.2 mm & E, 0.5 mm. 
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Discussion

Concerning the generic reclassifi cation of the Haplodesmidae s.l., which is consist-
ently based on male gonopod characters alone, only very few genera can be distin-
guished, arranged in two major grades. Th e basalmost grade can be termed “hap-
lodesmid”, comprising the species that are completely incapable of volvation. Th eir 
paraterga are either rudimentary or too short to allow a suffi  ciently tight body enroll-
ment to conceal the legs. 

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 & F, 0.01 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.

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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Th e basalmost genus seems to be Prosopodesmus Silvestri, 1910 (= Homodesmus 
Chamberlin, 1918) (see Hoff man 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). Th e 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. Th e 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. Th e 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 fl abellate 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. Th us, the telopodites 
are simple, subfalcate, modestly elongated and devoid of a separate solenomere branch. 
Since the diff erences in the position of the orifi ce of the seminal groove (distal with a 
hairpad in Prosopodesmus, terminal without hairpad in Rhipidopeltis) are here consid-
ered to be only species-specifi c, 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. 
Hoff man 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 diff erent from all 
haplodesmids and seems best transferred to Fuhrmannodesmidae Brolemann, 1916, as 
suggested by Hoff man (1999).

Th e 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 (simplifi cation).

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. 

Superfi cially, 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 fl agelliform solenomere devoid of a hairpad. At-
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; Jeekel 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. 
Th e 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. Th ereafter 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. 

Th e 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 Hoff man, 1978, = Selminarchus Hoff man, 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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(Hoff man, 1978), Doratodesmus hispidus (Hoff man, 1978) (all n. comb.). Th is genus 
seems to be more advanced than the following, in which the gonopods more strongly 
resemble the presumed basal condition observed in Prosopodesmus.

Th e 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 Hoff man, 1977, = Cerastelachys Hoff man, 1977, = 
Dimorphodesmus Murakami, 1966, = Dyomerothrix Hoff man, 1982, = Parapauroplus 
Zhang, in Zhang & Wang, 1993, = Pocillidorsus Zhang, in Zhang & Wang, 1993 
(all syn. n.); Eutrichodesmus macclurei (Hoff man, 1977), Eutrichodesmus reclinatus 
(Hoff man, 1977), Eutrichodesmus cavernicola (Sinclair, 1901), Eutrichodesmus pecu-
liaris (Murakami, 1966), Eutrichodesmus gremialis (Hoff man, 1982), Eutrichodesmus 
monodentus (Zhang in Zhang & Wang, 1993), Eutrichodesmus dorsiangulatus (Zhang 
in Zhang & Wang, 1993) (all n. comb.). Th is 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.  

Th e new generic classifi cation 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 Verhoeff , 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 fl agelliform), 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 Brölemann, 1895. Type species: Haplosoma strubelli Verhoeff , 1894. 
Junior objective synonym of Haplosoma Verhoeff , 1894, adopted to eliminate ho-
monymy (Jeekel 1971; Hoff man 1999).

= Haplodesmus Cook in Cook & Collins, 1895. Type species: Haplosoma strubelli Ver-
hoeff , 1894. Junior objective synonym of Haplosoma Verhoeff , 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 Hoff man (1980) and confi rmed 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 (♂) 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 Hoff man (1964).

= Porauxus Chamberlin, 1945. Type species: Porauxus pangrangus Chamberlin, 1945, 
by original designation. Synonymized by Hoff man (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 fl agelliform 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 



Th e millipede family Haplodesmidae 45

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 Hoff man, 1978. Type species: Scolopopyge pholeter Hoff man, 1978, n. 
syn.

= Selminarchus Hoff man, 1978. Type species: Selminarchus hispidus Hoff man, 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 Hoff man, 1977. Type species: Ascetophacus macclurei Hoff man, 1977, 
n. syn.

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

= Dyomerothrix Hoff man, 1982. Type species: Dyomerothrix gremialis Hoff man, 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 fl abellate, 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 (Prosopodesmus) ...............................................................................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 
simplifi ed (= 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) .......................................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 .............................. 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-
nopods simplifi ed .......................................................................................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 .........................................................................................10

5 Body with 19 (♂) or 20 (♀) 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) .............................................................6

–  Body with 19 or 20 segments regardless of sex, collum and all following metater-
ga without abundant setation, usually tuberculate. Gonopods aberrant ...........7

6 Gonopod telopodite virtually uniramous ..............Cylindrodesmus hirsutus 
–  Gonopod telopodite evidently biramous in distal half ..................................

 ..............................................................................Cylindrodesmus villosus 
7 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 fl agelliform soleno-
mere devoid of hairpad (Helodesmus) ..........................................................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 (At-
opogonus).....................................................................................................9

8 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 bifi d branch. Sumatra ...............
 ...................................................................................Helodesmus parvulus

9 Gonopod acropodite deeply and evidently biramous, apex fi nely fringed in 
part ............................................................................. Atopogonus baccatus 

–  Gonopod acropodite compact, vaguely biramous, apex not fringed ..............
 ................................................................................ Atopogonus bucculatus

10 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 (Eutrichodesmus) .............................................................................16

11 Some metaterga with very evident mid-dorsal processes or outgrowths .....12
–  Metaterga without mid-dorsal outgrowths ................................................13
12 Metaterga 4-19 with a mid-dorsal subtriangular process, gradually increasing 

in size towards (to become largest on) metatergum 18. Java ..........................
 ............................................................................... Doratodesmus armatus
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–  Metaterga before 15th and after 18th (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-
matra ....................................................................... Doratodesmus analdes 

13 Most metaterga with 2-3 transverse rows of fl at 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) .........................................15

14 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 ....................................................Doratodesmus pholeter

–  Both sexes with 18 body segments. Gonopod femorite turning apically into a 
rather short, subunciform solenomere, acropodite wanting ...........................
 ............................................................................... Doratodesmus hispidus

15 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 ..............................
 ......................................................................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 ............................
 ................................................................................. Doratodesmus elegans

16 Body with 20 segments. At least some metaterga with an evident mid-dorsal 
outgrowth or projection (Figs 5A, C) ........................................................17

–  Body with 19 or 20 segments. All metaterga subequal, devoid of an evident 
mid-dorsal outgrowth or projection (Figs 1A; 22A) ..................................22

17 Only last 3-8 metaterga in front of telson with an evident mid-dorsal out-
growth (Figs 5A, C) ..................................................................................18

–  Most metaterga, including some of anterior body portion, with a high, often 
tuberculated projection .............................................................................20 

18 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 
outgrowth .................................................................................................19

19 Paraterga narrower (Fig. 6B). Gonopod process dp much shorter (Figs 7; 8). 
North Vietnam ..............................Eutrichodesmus armatocaudatus sp. n.

–  Paraterga broader. Gonopod process dp much longer. Cave in Yunnan Prov-
ince, China .....................................................Eutrichodesmus monodentus

20 Mid-dorsal projections increasingly evident on metaterga 3-18, abruptly 
smaller on metatergum 19. Distal half of gonopod telopodite enlarged, lobu-
liform, fringed apically .....................................Eutrichodesmus cavernicola
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–  Mid-dorsal projections especially prominent, present on metaterga 5-19, only 
slightly less prominent on metatergum 19. Male, when known (E. macclurei), 
with distal half of gonopod telopodite slender ...........................................21

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 ......................................................... Eutrichodesmus reclinatus

22 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 diff erent dp .........................................................23

23 Most paraterga very wide and only slightly declivous (Figs 14A-D; 15C; 18; 
19D). Caves in Guangxi Province, China .................................................24

–  Paraterga not so wide, strongly declivous (Figs 1; 2D; 22C; 23E) .............25
24 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.
25 Most metaterga with two transverse rows of bosses. Epiproct very strongly fl at-

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 fl attened. Gonopods telopodite shorter .....................26

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 .......................................27

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 ...............................................................28

28 Caudolateral and lateral lobulations on most of metaterga deeply incised (Fig. 
22). Gonopods with a peculiar, long, biramous, multituberculate dp (Figs 25; 
26B, C) ..............................................................Eutrichodesmus incisus sp. n. 

–  Metaterga not incised caudolaterally. Process dp on gonopods shorter, simple, 
unciform and pointed ...............................................................................29

29 Body ca 8.0 mm long. Gonopod tip bifi d. Vietnam ......................................
 ...........................................................................Eutrichodesmus demangei

–  Body ca 14.0 mm long. Gonopod tip simple, unciform. Cave in Yunnan 
Province, China ............................................... Eutrichodesmus arcicollaris
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Conclusion

Th ere seem to be almost no coherent patterns in the distribution of the various non-
genitalic and gonopodial characters in Haplodesmidae. Th e 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. Eutrichodes-
mus gremialis and E. cavernicola), could be considered as troglobites (Hoff man 1982a), 
but even this is speculative. 
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Abstract
Noteremus summus gen. n., sp. n. occurs at 1100-1300 m on the summit of Mt Weld, southern Tasmania, 
while its congener N. infi mus sp. n. is troglobitic in caves in the Junee-Florentine karst, 30-40 km to the 
northwest. Like species of Paredrodesmus Mesibov, 2003 and Procophorella Mesibov, 2003, Noteremus spp. 
have a head + 19 rings, no sphaerotrichomes and pore formula 5, 7-18, and are not assigned to family within 
the suborder Dalodesmidea. Asphalidesmus golovatchi sp. n. occurs in caves and in forest litter in far south-
ern Tasmania, and the adults have paramedian and median tergal projections. Asphalidesmus Silvestri, 1910 
is removed from Polydesmidea, Haplodesmidae and placed in Dalodesmidea without family assignment.

Keywords
Diplopoda, Polydesmida, Dalodesmidea, Australia, Tasmania, caves, troglomorphic

Introduction

Tasmania has a rich and entirely endemic fauna of dalodesmidean millipedes, i.e. 
members of order Polydesmida, suborder Dalodesmidea. Sixty species have so far been 
named (Mesibov 2009) and at least 50 more are in collections awaiting description. In 
this paper I describe three new species from Tasmania’s south, a mountainous district 
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which has not yet been carefully surveyed for rare and geographically restricted inver-
tebrates. Two of the species, a troglomorphic cave-dweller and a non-troglomorphic 
surface-dweller, are placed in a new genus. Th e new cave-dweller is the third troglobitic 
millipede known from Tasmania. Th e other known troglobites, Atalopharetra clarkei 
Mesibov, 2005 and A. eberhardi Mesibov, 2005, are likewise in a southern Tasmanian 
genus with surface-dwelling congeners (Mesibov 2005). Th e third species described 
here occurs both in caves and in forests and is placed in Asphalidesmus Silvestri, 1910.

Methods

“Male” and “female” in the text refer to stadium VII individuals unless otherwise in-
dicated. All specimens are stored in 80% ethanol in the Queen Victoria Museum and 
Art Gallery, Launceston, Tasmania, Australia (QVM). Gonopods were cleared and 
temporarily mounted in 60% lactic acid for optical microscopy; other body parts were 
temporarily mounted in a 1:1 glycerine-water mixture. Preliminary drawings on graph 
paper were made using an eyepiece grid at 64X or 160X. SEM images were acquired 
digitally using an FEI Quanta 600 operated in high-vacuum mode; alcohol-preserved 
body parts were air-dried before sputter-coating with gold.

Where given, geographic coordinates (latitude, longitude) are based on the WGS84 
datum. Cave locations are treated specially. Of the ca 4000 known caves in Tasmania, 
fewer than 200 are listed in the offi  cial Tasmanian Government gazetteer of named 
places. Th e locations of other caves are kept secret by caving enthusiasts. Cave loca-
tions are only revealed to members of recreational caving clubs and to a small number 
of Tasmanian Government employees. Both the clubs and the Government actively 
discourage publication of exact cave locations. For this reason I provide here only ap-
proximate geographic coordinates for cave locations, with an uncertainty of ±1 km.

Results

Order Polydesmida Pocock, 1887 
Suborder Dalodesmidea Hoff man, 1980 

Genus Noteremus Mesibov, gen. n.
urn:lsid:zoobank.org:act:61172C12-8688-4E14-AFD7-EDBC72F1CA1E
Type species: Noteremus summus Mesibov, sp. n., by present designation.
Other assigned species: N. infi mus Mesibov, sp. n.

Diagnosis. Small to medium-sized dalodesmideans (to ca 20 mm long) with head + 
19 rings (H+19); no sphaerotrichomes; pore formula 5, 7-18; slender, straight, un-
branched telopodites with two terminal groups of closely packed, pointed, rod-like 
structures; and spinnerets with ventral setae at least twice as far apart as dorsal setae. 
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Readily distinguished from Paredrodesmus by the presence of paranota as large lateral 
swellings on posterior segments, and from Procophorella by the absence of a narrow, 
well-defi ned, upwardly concave groove on the paranotal margin.

Etymology. Greek notos (‘south’) + eremos (‘solitary’), for the isolated southern 
distribution of the genus; gender masculine.

Remarks. Noteremus species are dalodesmidean in that the small, weakly joined 
gonocoxae are completely withdrawn into the aperture. However, the absence of 
sphaerotrichomes sets the genus apart from Dalodesmidae s. str. I therefore place 
Noteremus in the suborder Dalodesmidea without assigning it to a family. I did the 
same (Mesibov 2003) with the Tasmanian H+19 genera Paredrodesmus Mesibov, 
2003 and Procophorella Mesibov, 2003, which like Noteremus have the unusual pore 
formula 5, 7-18. Th ere are other similarities. In all species of all three genera, the 
ventral pair of spinneret setae is further apart than the dorsal pair (Figs 4A-4D; type 
species of Paredrodesmus and Procophorella illustrated as examples). In Noteremus, 
Procophorella and four of the six described Paredrodesmus species the solenomere is a 
short, acuminate process near the telopodite apex, and in Noteremus and fi ve Pare-
drodesmus species the telopodite bears clusters of stout, pointed, rod-like structures. 
It thus seems likely that Noteremus, Paredrodesmus and Procophorella constitute a 
natural group, but I am reluctant to erect for them a new family or subfamily at this 
time (see discussion below on Asphalidesmus).

Clusters of rod-like structures are present on gonopods in the dalodesmid genus 
Icosidesmus Humbert & de Saussure, 1869. Attems (1940) referred to the structures 
as “starker Stifte”, which I translate as stout pegs or pins, while Johns (1964) called 
them “long, stout setae”. Jeekel (2006) examined two New Zealand Icosidesmus spe-
cies and named the structures “bacilli” (rods) and the clusters “bacillaries”. A similar 
cluster on the gonopod of Tasmaniosoma armatum Verhoeff , 1936 was called “eine 
starke Borstengruppe” by Verhoeff  (1936), i.e. a stout group of bristles. If these struc-
tures are homologous, it is interesting that they can appear in diff erent places on the 
telopodite, i.e. at mid-height in parallel clusters in Icosidesmus and Tasmaniosoma, in 
upright parallel clusters in Noteremus, and in sub-apical, sometimes fan-like clusters 
in several Paredrodesmus species.

Noteremus summus Mesibov, sp. n.
urn:lsid:zoobank.org:act:57A5A291-5D11-4B78-833D-7AB5885C493D
Figs 1A, 2A, 3A, 3B, 4A, 4F, 5A, 5B, 6A, map Fig. 9.

Holotype. Male. Australia, Tasmania, Mt Weld, 43º00’20”S 146º34’44”E ±100m, 
1300 m, pitfall WD1300P5L emptied 29 March 2001, N. Doran and R. Bash-
ford, sample FT187, QVM 23:46550.

Paratypes. 1 male, same details as holotype but WD1300P25L, FT188, QVM 
23:46551; 2 males, same details but WD1300P25U, 22 January 2002, FT5915, 
QVM 23:46556; 1 male, same locality, 43º00’24”S 146º35’02”E ±100m, 1200 m, 
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Figure 1. (A) Noteremus summus sp. n., paratype female, QVM 23:46549; (B) N. infi mus sp. n., paratype 
female, QVM 23:12339. (C), (D) Asphalidesmus golovatchi sp. n.: (C) Partly curled paratype male, QVM 
23:46402; (D) anterior view of ring 6, paratype male, QVM 23:46560. Scale bars: (A), (B) = 2.5 mm, 
(C) = 1.0 mm, (D) = 0.5 mm.

B
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WD1200P25U, 22 January 2002, same collectors, FT5909, QVM 23:46555; 1 
male, 2 females, same locality, 43º00’21”S 146º35’23”E ±100m, 1100 m, WD-
1100P25U, 29 March 2001, same collectors, FT179, QVM 23:46549; 1 male, 
same details but WD1100P45U, 26 April 2001, FT270, QVM 23:46552; 1 male, 
same details but WD1100P5U, 18 December 2001, FT5812, QVM 23:46553; 1 
male, same details but WD1100P25U, FT5813, QVM 23:45554.

Diagnosis. Medium-sized (to ca 20 mm long), pigmented, surface-dwelling; midbody 
ring length to prozonite width ca 1.0; gonopod telopodite with two separate subtermi-
nal groups of pointed, rod-like structures on posteromedial surface near apex.

Description. Male/female approximate measurements: length 20/22 mm, maxi-
mum diameter 1.6/2.2 mm, maximum width across paranota 2.0/2.5 mm. Body col-
our faded in pitfall liquid and preservative, but better-preserved specimens are light 
reddish-brown grading to red anteriorly.

Male with head sparsely setose; antennal sockets slightly impressed, separated 
by ca 1.5X socket diameter. Antenna (Fig. 2A) slender, when manipulated reaching 
tergite 2; antennomere 6 widest; relative antennomere lengths 6>(2,3)>5>4. Head 
slightly wider than collum, slightly narrower than tergite 2; overall widths increasing 
slightly from rings 2 to 5, 6-16 more or less equal, 17 narrower. Ratio of ring length 
to prozonite width in midbody rings ca 1.0 (Fig. 3A). Collum from above with ante-
rior and lateral margins nearly forming a semicircle, corners blunt, posterior margin 
with median half straight, lateral quarters obliquely joined to collum corners. Prozo-
nites and metazonites smooth (Figs 3A, 3B); transverse furrow not distinguishable; 
waist pronounced, suture indistinct; a few very small setae posteriorly on metatergite. 
Limbus extremely small; tabs irregular in shape, ca 1-2 μm long. Paranota on rings 
2-4 small, depressed, rounded anteriorly and posteriorly; ring 2 paranotum lower 
than collum and ring 3 paranotum; more posterior paranota expanded to rounded 

Figure 2. Antenna and leg 6 of paratype males. (A) Noteremus summus sp. n., QVM 23:46549; (B) N. 
infi mus sp. n., QVM 23:12339; (C) Asphalidesmus golovatchi sp. n., QVM 23:46560. Scale bars: (A), (B) 
= 0.5 mm, (C) = 0.1 mm. Setae and antennal cones not shown.

A A A
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swellings at ring mid-height, tapering towards posterior corner. Ozopore small and 
round, opening dorsolaterally at about half ring height, close to posterior paranotal 
corner; pore formula 5, 7-18. Spiracle small, round, recessed, opening on short, wide-
rimmed elevation; anterior spiracle on diplosegments opening just above and anterior 
to anterior leg base, posterior spiracle above and about midway between leg bases. 
Sternites longer than wide, very sparsely setose, longitudinal and transverse impres-
sions well-defi ned. Pre-anal ring with a few setae; epiproct broadly rounded, only 
slightly extending past anal valves; hypoproct trapezoidal. Ventral spinnerets ca 2.5X 
further apart than dorsal spinnerets (Fig. 4A); spinneret seta set in thin, closely fi tting 
sheath with irregular margin. Anterior legs (Fig. 2A) a little swollen with prefemur 
and femur somewhat expanded dorsally, tarsus straight, claw small; relative podomere 
lengths tarsus>femur>prefemur>(postfemur, tibia). No sphaerotrichomes; brush setae 
on prefemur, femur, postfemur, tibia; brush setae unbranched with tapered tips. Go-
nopore small, round, on distomedial projection of leg 2 coxa. Bases of legpairs 5, 6, 7 
separated to accommodate retracted gonopods, legpair 5 bases less so; small, paired, 

Figure 3. Dorsal view of ring 12 and left lateral view of ring 13 of paratype males. (A), (B) Noteremus 
summus sp. n., QVM 23:46556; (C), (D) N. infi mus sp. n., QVM 23:12969. Scale bars = 0.5 mm.
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conical projections on sternal portion of legpair 4 bases, each projection tipped with 
small brush of setae (Fig. 4F).

Gonopod aperture about one-third prozonite width, rhomboid with long anterior 
edge close to anterior prozonite margin; posterior rim of aperture slightly raised. Gono-
coxae small, short, tapering distally, concave mediobasally, weakly joined mediodis-
tally. Cannula prominent, inserting in shallow depression on basal surface. Telopodites 
separate, reaching to legpair 4 bases when retracted. Telopodite (Figs 5A, 5B, 6A) thin, 
straight, unbranched, with fl ared base and equally expanded apex. Solenomere a short, 
acuminate process on medial side of telopodite apex. Prostatic groove bending ante-
riorly in fl ared telopodite base, then posterodistally and running more or less directly 

Figure 4. (A)-(D) Spinnerets, posterior view. (A) Noteremus summus sp. n., paratype male, QVM 
23:46556; (B) N. infi mus sp. n., paratype male, QVM 23:12969; (C) Paredrodesmus taurulus, male, QVM 
23:46313; (D) Procophorella innupta, male, QVM 23:25456. (E) N. infi mus sp. n., head of male from 
Growling Swallet cave, QVM 23:12118. (F) N. summus sp. n., paratype male, QVM 23:46556, posterior 
view of ring 5 showing legpair 5 bases (foreground) and legpair 4 bases (background). Scale bars: (A)-(D) 
= 0.05 mm; (E), (F) = 0.25 mm.
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to solenomere on medial side of telopodite. Telopodite with numerous short, very fi ne 
setae at base near cannula insertion; a few longer setae on posterolateral surface close to 
base; and two closely packed groups of pointed, rod-like structures at or near the apex: 
a distal row extending distolaterally to a small cluster, and two separate posteromedial 
clusters at either end of a short, low posteriormedial ridge near the telopodite apex.

Female (Fig. 1A) larger than male, anterior legs not swollen; posterior margin of 
epigynum produced medially as narrow, round-tipped projection, just reaching be-
yond leg 2 coxae ventrally; cyphopods not examined.

Figure 5. Gonopods of paratype males in situ; lower images are enlargements of upper images. (A), (B) 
Noteremus summus sp. n., QVM 23:46556; (C), (D) N. infi mus sp. n., QVM 23:12969. Scale bars: (A), 
(C) = 0.5 mm; (B), (D) = 0.1 mm.
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Distribution and habitat. So far known only from grassland, scrub and subalpine 
woodland on the summit of Mt Weld, southeast Tasmania, from 1100 to 1300 m 
elevation (Fig. 9).

Etymology. Latin summus (‘highest’), adjective, nominative singular, for its occur-
rence on a mountain summit.

Remarks. N. summus is the largest H+19 polydesmidan in Tasmania. Th e next 
largest species, an undescribed species of Tasmaniosoma Verhoeff , 1936, has a maxi-
mum diameter in females of less than 1.5 mm, compared to 2.2 mm in N. summus.

Figure 6. Right gonopod of paratype males. (A) Noteremus summus sp. n., QVM 23:46549, medial 
view. (B), (C) Asphalidesmus golovatchi sp. n., QVM 23:46560; (B) medial and slightly posterior view, (C) 
anterior view. Scale bars = 0.25 mm. Dashed lines indicate course of prostatic groove.
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All specimens are from 2001-2002 invertebrate sampling on the Mt Weld altitudi-
nal transect. Th e transect was a satellite project of the International Biodiversity Obser-
vation Year and was established and sampled by Forestry Tasmania and the Tasmanian 
Department of Primary Industries and Water. At the 1100, 1200 and 1300 m sites, 
six weather-protected pitfall traps (ca 400 mL capacity, ca 90 mm top diameter, fi lled 
either with undiluted ethylene glycol or the same plus 5% glycerol) were left open for 
about four weeks every month in the austral summer. Site details and transect history 
are given in Grove (2004).

At 1100 to 1300 m on Mt Weld, N. summus co-occurs with the polydesmidans 
Atalopharetra bashfordi Mesibov, 2005, A. johnsi Mesibov, 2005, Atrophotergum monta-
num Mesibov, 2004, Paredrodesmus bicalcar Mesibov, 2003 and an undescribed species 
of Tasmaniosoma (specimens in Mt Weld transect samples in QVM).

Noteremus infi mus Mesibov, sp. n.
urn:lsid:zoobank.org:act:3F1CD34C-A9E3-46C2-8269-C0AB7E8CC9F9
Figs.1B, 2B, 3C, 3D, 4B, 4E, 5C, 5D, map Fig. 9.

Holotype. Male. Australia, Tasmania, Junee-Florentine karst, Khazad Dum (cave), 
42º43’S 146º34’E ±1 km, 25 March 1990, R. Eberhard, fi eld no. JF4, ‘silt bank 
near stream, dark wetway pitches’, QVM 23:46557.

Paratypes. 2 males, 2 females, 1 stadium VI female, details as for holotype, QVM 
23:12969; 2 males, 5 females, same details but 27 June 1989, S. Eberhard, fi eld no. 
JF4-29, ‘more common in deep, near stream’, QVM 23:12339.

Material examined. All collected by S. Eberhard in the Junee-Florentine karst: 2 males, 
1 female, Cauldron Pot (cave), 42º43’S 146º35’E ±1 km, 9 July 1989, fi eld no. JF2-2, 
deep, beyond Au Cheval, QVM 23:12127; 3 females, same details but 15 July 1989, 
JF2-9, deep, beyond Au Cheval, QVM 23:12116; 1 male, 1 female, 1 stadium VI 
male, same details but 28 January 1990, JF-2, streamway, QVM 23:12951; 1 female, 
same details but 2 April 1990, JF-2, deep, QVM 23:12955; 1 female, Growling Swallet 
(cave), 42º41’S 146º30’E ±1 km, 1984, JF36-18, QVM 23:12107; 1 male, 1 female, 
same details but 16 February 1985, JF36-25, QVM 23:12095; 1 male, 1 female, same 
details but 14 April 1985, JF36-27, QVM 23:12105; 1 male, same details but 2 June 
1985, JF36-40, New Feeling passage, QVM 23:12118; 1 female, same details but 
13 April 1990, JF36, mainstream, QVM 23:13498; 2 males, 1 stadium VI female, 
Porcupine Pot (cave), 42º40’S 146º30’E ±1 km, 3 November 1985, JF387-1, deep, 
QVM 23:12156; 5 males, 1 female, same details but 10 November 1985, JF387-2, 
deep, QVM 23:12134; 2 males, Niggly Cave, 42º42’S 146º31’E ±1 km, 28 April 
1990, JF237-2, QVM 23:12094; 1 female, same details but JF237, cracks, QVM 
23:13272; 1 female, Rift Cave, 42º43’S 146º35’E ±1 km, 4 January 1985, JF34-4, 
QVM 23:12163; 2 males, 2 females, same details but 12 June 1988, JF34-7, near 
intermittent stream, deep (-150m), QVM 23:12161; 1 stadium VI male, Burning 
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Down the House (cave), 42º39’S 146º29’E ±1 km, 11 September 1988, JF402-2, 
‘common through cave’, QVM 23:12181; 2 males, 2 females, Gormenghast (cave), 
42º41’S 146º30’E ±1 km, 19 November 1989, JF35-3, deep, QVM 23:12336; 1 male, 
5 females, Junee Cave, 42º44’S 146º36’E ±1 km, 22 October 1989, JF8-3, ‘common 
beside stream, on rocks and mudbanks’, QVM 23:12119; 1 male, 1 female, 2 stadium 
VI females, Owl Pot (cave), 42º40’S 146º30’E ±1 km, September 1983, JF221-4, 
60-200m deep, QVM 23:12121; 2 females, Pendant Pot (cave), 42º41’S 146º30’E 
±1 km, April 1984, JF37-6, QVM 23:12335; 1 female, Serendipity (cave), 42º42’S 
146º30’E ±1 km, 12 January 1985, JF344-4, QVM 23:12164; 1 female, Tassy Pot 
(cave), 42º40’S 146º30’E ±1 km, September 1983, JF223-5, deep, -200m, QVM 
23:12157; 1 female, 1 stadium VI male, Th e Chairman (cave), 42º43’S 146º36’E 
±1 km, 26 June 1988, JF99-2, deep, ‘near perennial or intermittent streams’, QVM 
23:12111; 1 female, Troll Hole (cave), 42º44’S 146º35’E ±1 km, 7 October 1989, JF-
x1-3, deep ‘terminal RF Ch, -87m’, QVM 23:12162; 1 female, Voltera (cave), 42º43’S 
146º32’E ±1 km, 12 November 1989, JF207-1, ‘at bottom (-25m) in crack between 
rock and sediment’, QVM 23:12115; 1 stadium IV female, Wherrets Cave, 42º42’S 
146º32’E ±1 km, 3 December 1989, JF-x6-4, deep, ‘base of aven’, QVM 23:12333.

Figure 7. Asphalidesmus golovatchi sp. n. (A) Dorsal view of midbody rings, male cave specimen with 
metatergite projections greatly reduced (compare Fig. 1E), QVM 23:12167; (B) left lateral and slightly 
ventral view of ring 12, surface-dwelling paratype male, QVM 23:46560. Scale bars = 0.25 mm; o = 
ozopore.

A B

o
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Diagnosis. Small (to ca 12 mm), unpigmented, cavernicolous; midbody ring 
length to prozonite width 1.1-1.3; gonopod telopodite with one subterminal group of 
pointed, rod-like structures on posterior surface near apex vs. two groups in N. summus.

Description. As for N. summus, with diff erences as follows. Male/female approxi-
mate measurements: length 12/13 mm, maximum diameter 0.9/1.1 mm, maximum 
width across paranota 1.2/1.4 mm. Body unpigmented.

Male with head densely setose (Fig. 4E); antennal sockets moderately impressed, 
separated by ca 2X socket diameter. Antenna (Fig. 2B) slender; antennomere 6 widest; 
relative antennomere lengths (6,2,3)>5>4. Overall widths of rings 2-4 about equal, 
increasing slightly from 5 to 7, 8-16 more or less equal, 17 narrower. Ratio of ring 
length to prozonite width in midbody rings 1.1-1.3 (Figs 3C, 3D). Th ree transverse 
rows of short setae on metatergite. Paranota on rings 2-4 relatively wide, margins with 
three broad teeth, each bearing a stout seta. Ozopore small, round, opening laterally 
just ventral to short eminence at about half ring height close to posterior paranotal 

Figure 8. (A) Asphalidesmus golovatchi sp. n., QVM 23:12167, gonopods in situ. (B)-(D) Spinnerets 
of males, posterior view. (B) A. golovatchi sp. n., QVM 23:12167, (C) A. leae, QVM 23:25091, (D) A. 
parvus, QVM 23:25611. Scale bars: (A) = 0.1 mm, (B)-(D) = 0.01 mm.

A B

C

D
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corner. Sternites very sparsely setose. Hypoproct broadly convex. Anterior legs (Fig. 
2B) not swollen, prefemur slightly expanded dorsally, claw large; relative podomere 
lengths (tarsus, femur)>prefemur>(postfemur, tibia). Long, tapered setae in place of 
brush setae on prefemur, femur, postfemur, tibia.

Gonopod telopodite (Figs 5C, 5D) with distal row of pointed, rod-like structures 
extending to lateral surface of apex, and one small posterior cluster just below apex.

Distribution and habitat. Common in caves in the Junee-Florentine karst north-
west of Maydena in south central Tasmania (Fig. 9), to at least 200 m depth.

Etymology. Latin infi mus (‘lowest’), adjective, nominative singular, for its occur-
rence deep below ground in caves.

Remarks. N. infi mus is troglomorphic in lacking pigment, and in having more 
and longer setae, and more slender rings, legs and antennae than its surface-dwelling 
congener N. summus. A troglobitic polydesmidan from the Cape Range in Western 
Australia, Stygiochiropus communis Humphreys & Shear, 1993 (Paradoxosomatidae), 
has been shown to vary considerably from cave to cave in details of gonopod form 
(Humphreys and Shear 1993). In contrast, there is almost no gonopod variation from 
cave to cave in N. infi mus. However, populations vary across the Junee-Florentine karst 
in the degree to which the trunk and legs are attenuated. Growling Swallet cave has the 
most troglomorphic specimens, with midbody ring length ca 1.3 X prozonite width. 
In both males and females from Growling Swallet the lower edge of the labrum is ex-
tended ventrolaterally on either side as a rounded tab of unknown function (Fig. 4E).

N. infi mus is the only troglobitic millipede so far known from the Junee-Florentine 
karst. Th e surface-dwelling polydesmidans Paredrodesmus bicalcar, Tasmanodesmus har-
dyi Chamberlin, 1920 and an undescribed Tasmaniosoma species have also been found 
in Junee-Florentine caves, but only close to the surface (QVM specimen records).

Although the forests of the Florentine Valley have been repeatedly sampled for 
millipedes, no surface-dwelling Noteremus species has so far been found there. Th e 
disjunction between N. infi mus and N. summus is 30-40 km.

Asphalidesmus Silvestri, 1910

Asphalidesmus Silvestri 1910:362; Attems 1914:242, 1926:153, 1931:77, 1940:205; 
Brolemann 1916:547; Verhoeff  1932:1587, 1936:12; Jeekel 1971:313, 1982:12, 
1984:85, 1986:46; Hoff man 1980:150; Mesibov 2002:532; Golovatch 2003:53.

Atopodesmus Chamberlin 1920:153; Attems 1926:134, 1940:356; Verhoeff  1932:1562; 
Jeekel 1971:313, 1984:85, 1986:46; Hoff man 1980:186; Mesibov 2002:532.

Type species: Asphalidesmus leae Silvestri, 1910
Other included species: A. golovatchi, sp. n., A. parvus (Chamberlin, 1920)

Remarks. I reviewed the taxonomic placement of Asphalidesmus several years ago 
(Mesibov 2002) and reported that the genus had been assigned at various times to Dal-
odesmidae Cook, 1896, Fontariidae Attems, 1926 and Vanhoeff eniidae Attems, 1914 
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before being placed by Jeekel (1984) in Haplodesmidae Cook, 1895 in the suborder 
Polydesmidea Pocock, 1887. I was unaware at the time that Asphalidesmus had also 
been listed in Xystodesmidae Cook, 1895 by Attems (1914). Atopodesmus, meanwhile, 
had been variously assigned to Cryptodesmidae Karsch, 1880 and Oniscodesmidae de 
Saussure, 1860. When I synonymised the two Tasmanian genera under Asphalidesmus 
(Mesibov 2002), I accepted Jeekel’s family placement but pointed out that Haplodesmi-
dae had become a temporary storage area for small polydesmidans with dense metatergal 
tuberculation and lateral expansion of the collum or the paranota of the second tergite.

Golovatch (2003) argued that the genitalia of Asphalidesmus were most like those 
of Southern Hemisphere Dalodesmidea. He noted that the lack of sphaerotrichomes in 
Asphalidesmus complicated its placement in Dalodesmidae, and that there were impor-
tant diff erences in non-sexual characters between Asphalidesmus species and described 
forms in the other currently recognised dalodesmidean family, Vaalogonopodidae Ver-
hoeff , 1940. He therefore informally referred Asphalidesmus to the suborder Dalode-
smidea but said family placement would be premature (Golovatch 2003). In this pa-
per I formalise Golovatch’s suggestion by placing Asphalidesmus in Dalodesmidea (see 
above) without assigning it to a family.

Th ere are now two Australian groups fl oating within Dalodesmidea: the Notere-
mus-Paredrodesmus-Procophorella group discussed above, and the Asphalidesmus group, 
which is likely to include Agathodesmus steeli Silvestri, 1910 from New South Wales. 
More needs to be learned about the large and still largely undescribed dalodesmidean 
fauna of Australia and of New Zealand (Johns 1970) before a satisfactory hypothesis of 
relationships within the suborder can be proposed.

Asphalidesmus golovatchi Mesibov, sp. n.
urn:lsid:zoobank.org:act:D6CA5C87-8414-44C3-979A-080889549785
Figs. 1C, 1D, 2C, 6B, 6C, 7A, 7B, 8A, 8B, map Fig. 9.

Holotype. Male. Australia, Tasmania, Lake Osborne track, 43º13’04”S 146º46’03”E 
±100 m, 880 m, 7 February 2004, K. Bonham, QVM 23:25723.

Paratypes. 2 females, 2 stadium VI females, Resurgence Cave, Vanishing Falls karst, 
43º23’S 146º38’E ±1 km, 25 April 1992, S. Eberhard, QVM 23:12956; 2 males, 
2 females, 1 stadium VI male, 2 stadium VI females, same details but 28 August 
1992, S. Eberhard and V. Wong, QVM 23:12949; 3 males, 3 females, 2 stadium 
VI females (includes male+female in copula), Spring Cave, Vanishing Falls karst, 
43º23’S 146º38’E ±1 km, 28 April 1992, S. Eberhard, QVM 23:12971; 1 male, 
Warra coupe WR001B, 43º05’48”S 146º41’55”E ±100 m, 90 m, pitfall 254 emp-
tied 14 April 2000, R. Bashford, QVM 23:45660; 1 stadium VI female, Mystery 
Creek Cave track, 43º27’39”S 146º51’11”E ±100 m, 160 m, K. Bonham and R. 
and J. Francis, 25 February 2001, QVM 23:24747; 1 male, ca 100 m uphill from 
Mystery Creek cave, 43º27’42”S 146º50’57”E ±100 m, 5 February 2006, K. Bon-
ham, QVM 23:46402.
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Material examined. 4 females, 1 stadium VI female, Entrance Cave, Ida Bay karst, 
43º28’S 146º51’E ±1 km, 20 January 1985, S. Eberhard, sample IB10-9; ‘small sp. 
on mud, upper levels above fi nal siphon’, QVM 23:41576; 3 males, 3 females, 2 sta-
dium VI males, Milk Run cave, Ida Bay karst, 43º29’S 146º51’E ±1 km, 22 August 

Figure 9. Localities as of 1 January 2009 for Noteremus summus sp. n. (�), N. infi mus sp. n. (�) and 
Asphalidesmus golovatchi sp. n. (�). Scale bar = 25 km; grey lines are 100 m elevation contours. Town 
abbreviations: M = Maydena, G = Geeveston, S = Southport. Inset: map of Tasmania showing location 
of main map (rectangle).
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1985, S. Eberhard, sample IB38-4, ‘above stream at bottom - deep’, QVM 23:12167; 
2 females, 2 stadium VI females, 1 stadium V female, Spider Den cave (NL-3), North 
Lune karst, 43º24’S 146º50’E ±1 km, 5 February 1988, A. Clarke, QVM 23:11671; 
1 stadium VI male, same details but 31 October 1988, sample 1088-15, QVM 
23:46558; 1 stadium VI female, same details but sample 1088-23, ‘under detritus at 
base of cave dark zone’, QVM 23:46559; 1 stadium V female, Midnight Hole cave, 
Ida Bay karst, 43º28’S 146º51’E ±1 km, 2 April 1989, S. Eberhard, sample IB11-4, 
QVM 23: 12074; 2 females, Ida Bay cave 46, 43º29’S 146º52’E ±1 km, 23 March 
1990, S. Eberhard, P1 chamber, QVM 23:46561; 1 stadium VI female, Huon River 
(Manuka Road), 43º05’46”S 146º42’28”E ±100 m, 100 m, 30 April 1997, R. Mesi-
bov, plot 1M1, QVM 23:41564; 1 stadium VI female, same details but plot 1M2, 
QVM 23:46562.

Diagnosis. Diff ers from A. leae and A. parvus in having long, tapering rather than 
short, convex paranota, and in ozopore opening well away from base of paranotum (at 
about midheight on body in lateral view) rather than just above paranotal base.

Description. Juveniles and cave-dwelling adults unpigmented, but as in Asphali-
desmus leae and A. parvus, tergites of surface-dwelling adults are partly encrusted with 
soil particles and stained light yellow-brown. Surface-dwelling males ca 7 mm long, 
maximum diameter 0.7 mm, maximum width across paranota 1.2 mm.

Male (Fig. 1C) with head and last ring strongly fl exed to face substrate. Head 
sparsely setose, as wide as collum; antennal sockets strongly impressed ventrolater-
ally, separated by about 1.5X socket diameter. Antenna (Fig. 2C) short and thick; 
antennomere 6 widest and longest; relative antennomere lengths 6>>3>2>(4,5). 
Collum with anterior edge nearly straight, posterior edge broadly convex, corners 
blunt. Overall ring widths diminishing gradually from ring 3 posteriorly. Collum, 
metatergites and paranota with transverse zone of small tubercles (Figs 7A, 7B), each 
bearing a stout, pointed seta; metazonites also with much smaller, non-setiferous 
tubercles anteriorly and posteriorly; prozonites with narrow band of longitudinal 
ridges just anterior to suture, elsewhere uniformly covered with very small protuber-
ances with blunt, rounded tips directed slightly posteriorly. Limbus composed of 
long tabs with multi-toothed tips and a narrow, outwardly curving medial section. 
Tergites of rings 2-16 with paired, paramedian, dorsal projections (Fig. 1D), each 
projection thick, rounded and directed slightly posteriorly; tergites of rings 17 and 
18 each with one mid-dorsal, thick, rounded and posteriorly directed projection 
(dorsal projections absent in juveniles). Paranota of ring 2 greatly expanded later-
ally and anteriorly and strongly depressed, in lateral view masking head, antennae 
and collum. Paranota of rings 3-18 set low on body (Fig. 1D), more or less hastate, 
strongly depressed; lateral extent diminishing gradually from anterior to posterior; 
anterior and posterior margins scalloped with small, usually discrete, rounded tabs. 
Ring 3 paranotum slightly overlapping ring 2 paranotum. Pore formula 5, 7, 9, 10, 
12, 13, 15-18; ozopore very small, opening in slight depression in low, cylindrical 
structure well above base of paranotum (Fig. 7B). Sternites somewhat longer than 
wide, longitudinal and transverse impressions well-defi ned. Pre-anal ring with a few 
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dorsal marginal setae, epiproct not developed, hypoproct paraboloid. Spinnerets in 
square array (Fig. 8B) in slight depression with low partition wall between dorsal 
and ventral pairs; sheath separated from seta by annular gap. Anterior legs (Fig. 
2C) short; prefemur and femur a little expanded dorsally; relative podomere lengths 
tarsus>(prefemur, femur)>(postfemur, tibia). No sphaerotrichomes or brush setae; 
very small tuberculation of metazonite surface extending onto coxa/trochanter. Spir-
acles (Fig. 7B) opening on short, wide-rimmed elevations; on diplosegments with 
anterior spiracle above anterior leg and oriented anterolaterally, and posterior spiracle 
above and about midway between anterior and posterior legbases. Gonopore small, 
opening on distomedial projection of leg 2 coxa. Legpair 6, 7 bases well-separated to 
accommodate retracted gonopods, legpair 4, 5 bases a little less separated.

Gonopod aperture ovoid, about one-third prozonite width; posterolateral margins 
slightly raised. Gonocoxae small, truncated conical, weakly joined distomedially, with 
a few setae on basomedial and distolateral surfaces. Cannula prominent, inserting in 
shallow depression on basal surface. Telopodites separate, reaching to legpair 4 bases 
when retracted. Telopodite (Figs 6B, 6C, 8A) cylindrical, slightly tapering distally, with 
two slender branches arising at slight constriction at about three-quarters telopodite 
height; anteromedial branch bending laterally and terminating in ‘fi shtail’ fork at about 
two-thirds height of posterolateral branch; posterolateral branch (= solenomere) curv-
ing posterolaterally, then slightly anteromedially before fl attening and curling apically 
with two upright fi nger-like processes arising from curled, fl at tip: a narrower, shorter, 
more lateral process, and a stouter, taller, more medial process bearing the end of the 
prostatic groove. Telopodite sparsely setose posterolaterally from near base to distal 
constriction. Prostatic groove running slightly anteriorly from insertion before run-
ning distally to telopodite constriction, then following curve of solenomere to tip.

Female as large as male; posterior margin of epigynum slightly raised medially; 
cyphopods not examined.

Distribution and habitat. Known from wet eucalypt forest and caves over ca 600 
km2 in far southern Tasmania from ca 100 m to 900 m (Fig. 9). Uncommon in forest. 
Sympatric over the whole of its range with A. parvus, which also occurs in caves.

Etymology. Adjective, genitive singular, for Sergei I. Golovatch, Russian diplod-
ologist, who has generously given me advice on diplopodological problems and who 
has taken a particular interest in Asphalidesmus.

Remarks. Cave specimens of A. golovatchi are a little smaller than surface-dwelling 
specimens in the same stadium. In some of the mature cave specimens the paramedian 
dorsal projections are greatly reduced, although the median dorsal projections on the 
last two leg-bearing rings can be clearly seen.

Th e pair in copula from Spring Cave (QVM 23:12971) are in the usual position 
for mating Polydesmida. Although the male’s head is fl exed strongly down, there is still 
a gap between it and the female’s head.

Th e spinnerets in A. leae are arranged as in A. golovatchi, while in A. parvus low 
partition walls divide the depression housing the spinnerets into four separate com-
partments (Figs 8B-8D).
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Key to described species of Asphalidesmus Silvestri, 1910

1  Paranota longer (i.e., parallel to transverse axis of body) than wide (parallel to 
anterior-posterior axis); ozopore almost midlateral, well separated from base 
of paranotum; adults with middorsal projections on rings 17 and 18, some 
adults with paired paramedian dorsal projections on other rings; southern 
Tasmania only ............................................ Asphalidesmus golovatchi sp. n.

– Paranota about as long as wide; ozopore at base of paranotum; no dorsal pro-
jections on rings ..........................................................................................2

2  Paranotum with prominent rounded tab on posterior margin near base; go-
nopod telopodite with short anterior branch bearing end of prostatic groove, 
and long posterior branch ending in comb-like structure; southern Tasmania 
only .............................................................A. parvus (Chamberlin, 1920)

– Paranotum without prominent posterior tab; telopodite with anterior and 
posterior branches about equal in length and without comb-like structures, 
prostatic groove ending on posterior branch; northern Tasmania only ..........
 ..................................................................................A. leae Silvestri, 1910
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Abstract
Bicoxidens aridis sp. n. is described from fi ve male specimens collected from northern Zimbabwe. Besides 
being the smallest member of the genus, B. aridis has a hook-shaped distal telocoxite, a telopodite with a 
long postfemur and a proximal clockwise coil. Th e discovery of this species suggests that the geographical 
range of the genus may extend further north into Zambia.

Keywords
Millipede, gonopod, telocoxite, proplica, metaplica, telopodite, endemic, southern Africa

Introduction

According to Mwabvu et al. (2007), many southern African millipedes are unknown to 
science because several habitats have not been surveyed and because large quantities of 
material held in museums have not been studied. Our knowledge of the region’s mil-
lipede diversity and distribution is therefore incomplete (Mwabvu et al. 2007). 
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Th e genus Bicoxidens is endemic to southern Africa (Mwabvu 2000). It has been re-
corded in savanna woodland, riverine vegetation and forests south of the Zambezi River 
(Mwabvu et al. 2007). Th e distribution of brincki Schubart, 1966 extends southwards 
from Zimbabwe across the Limpopo River into the Kruger National Park, South Af-
rica, and fl avicollis Attems, 1928 extends eastwards from Zimbabwe to Maguge in west-
ern Mozambique (Mwabvu et al. 2007), but otherwise the genus seems to be restricted 
to Zimbabwe, particularly the central, eastern and southern regions (Fig. 3). Details of 
localities and synonymies of known species are provided in Mwabvu et al. (2007). 

Th e genus is characterized by a telopodite which has neither antetorsal process nor 
torsotope, but which may have one or two lobes at the femur and terminally. Until 
now Bicoxidens had not been recorded from the Zambezi Valley, which led to the sug-
gestion that the hot and arid conditions in the valley are less habitable and, therefore, 
restricted the spread of the genus northwards (see Mwabvu et al. 2007). However, a 
recent study of millipedes held in the Natural History Museum, uncovered a new spe-
cies from the Zambezi Valley in northern Zimbabwe. 

Material and methods

Th e material examined is housed in the Royal Museum of Central Africa, Tervuren, 
Belgium (MRAC) and the Natural History Museum, Bulawayo, Zimbabwe (NMZ).

Methods follow Mwabvu et al. (2007), and terminology follows Hoff man (2008). 
Specimens were studied using a Carl Zeiss Stereo microscope (Stemi DV4) and photo-
graphed using auto montage software (Leica Microscope MZ12s with 3 CCD Toshiba 
Camera). Adobe Photoshop CS (version 8) was used to manipulate the images and 
prepare the plate. In addition, images of the telopodite were produced using a JEOL 
JSM-6480LVscanning electron microscope. Material for electron microscopy was pre-
pared following Barnett et al. (1991). ArcGis (Arcmap 9.1) was used to prepare the 
distribution map of species. 

Description

Bicoxidens aridis Mwabvu, sp. n.
urn:lsid:zoobank.org:act:602DFBC1-2D05-4C66-8386-6CF636FA3957

Type material. Holotype: ZIMBABWE: 1 ♂, Mbizi Pan [1628C4], 12. XII. 1983, 
Putterill G. (NMZ/D156).

Additional material examined. ZIMBABWE: 1 ♂, Nyamapanda [16o 90' S, 32o 
80' E], XII.1998, Mwabvu T. (MRAC 20554); 2 ♂, Mushumbi Pools [1630B1], 22-
25.XI.1997, (NMZ/D819); 1 ♂, Chimutsi (NMZ/D272).

Etymology. Specifi c name refers to the fact that the species occurs in a dry, low 
rainfall region. 
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Diagnosis. Distal telocoxite folded towards apical proplica, producing a hook 
shape and a median cavity (Figs 1a, 1b); lateral margins of proplica and metaplica se-
tose; postfemur of telopodite as long as proplica, with a proximal clockwise coil distal 
to the femoral lobes, and without looping at the extremity (Fig. 2). 

Description 

Dimensions. Body length 73-88 mm; minimum and maximum body width 3-4 mm 
and 3.5-6 mm, respectively; antenna length 4-5 mm, extending up to the 3rd body 
ring; leg length 3-4 mm. 

Number of body rings. 54-56.
Colour. Body light to dark brown; head light brown; antennae dark brown to 

black; posterior part of metazonite dark brown or black; prozonite cream; legs light 
brown.

Gnathochilarium. With long setae along distal margin of the stipes and lingual 
lamella; one small papilla behind and between the larger two.

Figure 1. Bicoxidens aridis sp. n. A, oral view of gonopods; B, aboral view of gonopods; C, lateral view 
of collum; D, oral view of prefemoral lobe of fi rst pair of male legs. Abbreviations: p, proplica; hsl, heart-
shaped lobe; m, metaplica; mc, median cavity; tp, telopodite; tpc, telopodite coil; mf, metaplica fold; cf, 
collum fold; pfl , prefemoral lobe; pc, paracoxite.
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First ozopore. On 6th body ring close to or on sigilla row.
Collum. Anterior corner rounded or square in shape, not produced into a lateral 

lobe, with 2-6 submarginal folds (Fig. 1c).
First pair of legs. Tarsal claws straight, but gently curved apically; prefemoral proc-

esses proximally parallel, but not touching medially, with laterally directed nipple-shaped 
apical lobes that are widely separated distally (Fig. 1d). 

Sigilla. One row of large circles.
Midbody ring. Diameter of metazonite greater than prozonite, prozonte with up 

to 16 striae that are further apart posteriorly; limbus with straight edge.
Gonopod. (Figs 1a, 1b, 2) 4 mm long, with a triangular sternite; paracoxite rounded 

apically and basally fused to metaplica. Distally, metaplica of telocoxite hook shaped, 
laterally rounded and folded towards and overhanging apical region of proplica of telo-
coxite forming a median cavity (Figs 1a, 1b). Lateral margins of proplica and metaplica 
setose. Orally proplica with an apical heart-shaped lobe which conceals the telopodite 
at the knee (Fig. 1a).

Proximal half of telopodite broader than distal (postfemoral) half. Length of post-
femoral region of telopodite equal to that of proplica. Telopodite bends laterally and 
produces a tight clockwise coil distal to the femoral lobes, above level of the paracoxite 

Figure 2. B. aridis sp. n. A, telopodite apex; B, telopodite coil. Abbreviations: tp, telopodite; fl , femoral 
lobe, tpc, telopodite coil; tpal, telopodite apical lobe.
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(Figs 1a, 2b). Postfemur of telopodite extends distally towards the telocoxal apex and 
crosses the post knee part proximal to the coil and femoral lobes (Fig. 1a). Telopodite 
without apical looping, but with two unequal lobes at the extremity (Fig 2a).

Distribution. Appears to be widespread in the Zambezi Valley and northern Zim-
babwe, a dry savanna region characterised by high temperatures and low, unreliable 
rainfall (Nyamapfene, 1991). 

Figure 3. Distribution of Bicoxidens species
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Comparisons 

In terms of body width, B. aridis is the smallest among the known species in the genus. 
Other major diff erences relate to the structure and shape of the apical gonopod, and 
the clockwise coil of the telopodite at the femur. 

Although the apical folding of the metaplica is more pronounced and produces a 
median cavity in aridis, folding of this structure is not unique to aridis; varying degrees 
of folding of the distal telocoxites was reported by Mwabvu et al. (2007) in brincki, 
friendi Mwabvu, 2000, gokwensis Mwabvu, 2007, matopoensis Mwabvu, 2007 and ny-
athi Mwabvu, 2007. However, the characteristic median cavity and telopodite coil are 
present in aridis only.

Unlike congeners, the distal telocoxite of aridis lacks lateral processes such as those 
found in friendi, grandis Lawrence, 1965, nyathi and nigerrimus Attems, 1928 or me-
dian processes similar to those found in brincki, fl avicollis, gokwensis, grandis, mato-
poensis and nyathi. 

Distally the proplica has a heart-shaped lateral lobe which covers the telopodite 
at the knee (Fig. 1a); which appears to prevent the telopodite from slipping out of 
the gonoschisma. A similar function was suggested for the apical lobe of the proplica 
which is found in fl avicollis and grandis (see Mwabvu et al. 2007).

Unlike other species, the aboral surface of the metaplica of aridis does not have a 
lobe or projection at the level of the apical proplica. Additionally, the lateral margins 
of the metaplica and proplica are setose, while in other species only the apical region 
of the proplica is setose.

Th e post knee region of the telopodite of aridis is approximately twice as long as 
the proplica, in addition, the post knee telopodite is not L-shaped nor defl ected medi-
ally at the level of the paracoxites or sternite (Figs 1a, 1b) as is the case in congeners 
(see Mwabvu et al. 2007). Th e telopodite typically produces a single clockwise coil just 
after the femoral lobes and lacks terminal bending or looping, making the shape of the 
telopodite unique to aridis.

An additional couplet would have to be added to the key to Bicoxidens species in 
Mwabvu et al. (2007) in order to accommodate aridis. Th is becomes the fi rst couplet 
because the shape of the distal region of the telocoxite and the structure of the telo-
podite distinguish aridis from congeners:

1 Apical metaplica hook-shaped and with a median cavity (Figs. 1a, 1b), with-
out produced lateral or median processes; post knee telopodite not L-shaped 
(Fig. 1a), with a clockwise coil after the femoral lobes and without looping at 
the extremity (Fig. 2) .............................................. Bicoxidens aridis sp. n.

– Apical metaplica not hook-shaped and without a median cavity; with pro-
duced lateral or median processes; post knee telopodite L-shaped, without a 
clockwise coil after the femoral lobes and with looping at the extremity ........
 ..................................................................2 (all other Bicoxidens species, see 

key in Mwabvu et al. (2007))
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