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New or poorly-known species of the millipede genus Trachyjulus
Peters, 1864 (Diplopoda: Spirostreptida: Cambalopsidae)
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ABSTRACT. The large genus Trachyjulus, in which
endemic species range from Sri Lanka and India in the
west, through Indochina and the Himalaya, to Malay
Peninsula and Indonesia (Sumatra and Java), in the
east, currently encompasses 31 species, including four
new: T. beroni sp.n. and T. subcalvus sp.n., both from
Malaysia, as well as 7. unciger sp.n. and T. phylloides
sp.n., both from Thailand. In addition, brief
redescriptions and abundant illustrations are provided
for T. singularis (Attems, 1938) from southern Vietnam
and several provinces of Thailand, as well as for T.
tiampeanus (Attems, 1903) from Java, whereas the
pantropical 7. calvus (Pocock, 1893), based on fresh
material from Nepal, is a senior subjective synonym of
T. nordquisti (Attems, 1909) and T. nordquisti ambiguus
Mauriges, 1983 (both syn.n.).

PE3IOME. Bonbsmoit pon Trachyjulus, sanemMnd-
HbIE BUIbI KOTOPOTO pactpoctpanensl oT Ulpu Jlanku
u Mnauun Ha 3anane, yepes ['umanau u Uagokurai 1o
Maunaiickoro nmomyoctpoBa u Mnmonesun (Cymatpa u
SIBa) Ha BOCTOKe, HbIHE HacuMuThiBaeT 31 BUJ, B T.U.
4yeTelpe HOBBIX: 1. beroni sp.n. u T. subcalvus sp.n.,
00a w3 Manaiizun, a takxke 1. unciger sp.n. u T.
phylloides sp.n., o6a u3 Tannaaga. Kpome toro, kpat-
KO TIEpEOIMCaHbl M MOAPOOHO MPOMLTIOCTPHUPOBAHBI
Bunsl T. singularis (Attems, 1938) ¢ rora BeetHama u
u3 psina nposuHumid Tamnauna u 7. tjampeanus (Attems,
1903) ¢ SBE1, a manTponuaekuit Bun 7. calvus (Pocock,
1893) mo cBexemy matepuality u3 Hemana — crapmmii
cyOBeKTHUBHBIN CHHOHUM 1. nordquisti (Attems, 1909)
u T. nordquisti ambiguus Mauriés, 1983 (06a syn.n.).

Introduction

The millipede genus Trachyjulus Peters, 1864 has
relatively recently been reviewed and shown to comprise
28 species or subspecies [Jeekel, 2004], all arranged
below in alphabetical order:

1. T. aelleni Mauriés, 1981 — Sri Lanka, Central
Province, Hanguranketa, Cave Instripura [Maurigs,
1981].

2. T. annectens Silversti, 1923 — India, Madras
[Silvestri, 1923].

3. T. butteli (Carl, 1922) — Indonesia, Sumatra,
Bandar Baroe [Carl, 1922, 1941]; originally described
as Cambalopsis butteli. First transferred to Trachyjulus
by Jeekel [1963].

4. T. calvus (Pocock, 1893) — Myanmar, Reef
Island near Tavoy and Palon in Pegu [Pocock, 1893];
originally described as Cambala calva. Later recorded
in Indonesia, Sumatra, Fort de Kock, as Cambalopsis
calva in Borneo, Sarawak, Kuching and in India, Bengal,
Calcutta [Silvestri, 1895; Pocock. 1894, 1895; Attems,
1914, 1936], as Cambala calva in Malay Peninsula,
Kedah, Baling [Wang & Tang, 1965]; redescribed from
type material as Cambalopsis calvus [Mauries, 1970],
first transferred to Trachyjulus by Jeekel [1963].

5. T. cavernicola (Pocock, 1894) — Indonesia,
Sumatra, Ngalau Cavern near Pajacombo [Pocock, 1894];
originally described as Cambala cavernicola. Later
recorded also from Singapore, Bukit Timah [Wang,
1967]. First transferred to Trachyjulus by Jeekel [1963].

6. T. ceylanicus Peters, 1864 — the type species,
originally described from Sri Lanka, Rambodde [Peters,
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1864], later recorded also from Sri Lanka, Pundel-Oya
Valley, Paradenia and Trincomalie [Humbert, 1865],
Punduloya and India, Madras [Pocock, 1892], as well
as again from Sri Lanka, Sabaragamuwa Province,
Nonpareil, 3 mi NE of Belihul-Oya [Mauri¢s, 1981].

7. T. costatus Verhoeff, 1936 — Sri Lanka,
Demodera. Originally described as T. ceylonicus
costatus (sic!) [Verhoeff, 1936], but later allotted the
rank of a full species [Jeekel, 1963].

8. T. dentatus (Pocock, 1894) — Indonesia, Java,
Batavia [Pocock, 1894); originally described as
Cambala dentata. Later recorded also in Malaysia,
Kedah, Baling [Wang & Tang, 1965].

9. T. fissispinus (Attems, 1930) — Indonesia,
Sumatra, Fort de Kock, Cave Pauh (Durian cave)
[Attems, 1930]; originally described as Cambalopsis
fissispina.

10. T. heteropus Silvestri, 1923 — Malay Peninsula,
Patani, Jalor [Silvestri, 1923].

11.T. humberti Carl, 1911 — Sri Lanka, without
precise locality [Carl, 1911].

12.T. lankanus Mauriés, 1981 — Sri Lanka, Sa-
baragamuwa Province, Deerwood, Kuruwita 6 mi NNW
of Ratnapurna [Mauries, 1981].

13. T. mimus Silvestri, 1924 — India, Assam, Garo
Hills, Siju Cave [Silvestri, 1924].

14. T. minor Silvestri, 1923 — Sri Lanka, Namu-
nakuli [Silvestri, 1923]; originally described as 7. cey-
lanicus minor, but later allotted the rank of a full spe-
cies [Jeekel, 1963].

15. T. modestior Silvestri, 1923 — India, Cochin
State, Forest Tramway, miles 10—14 [Silvestri, 1923].

16. T. modiglianii (Silvestri, 1895) — Indonesia,
Sumatra, Si-Rambe [Silvestri, 1895]. Originally de-
scribed as Cambala modiglianii, later transferred to
Trachyjulus by Jeekel [1963].

17. T. nordquisti Attems, 1909 — Singapore, Bo-
tanical Garden [Attems, 1909], later recorded also from
Bismarck Archipelago, New Britain, Papua New Gui-
nea; Matupi, in Malaysia; Moluccas, Ambon Island,
Cave Liang ikan, and at Pare-Pare, Sulawesi, both in
Indonesia; at Brava, Cape Verde Islands, as well as in
several places in Brazil and Guiana [see Jeekel, 2004].
Hoffman [1977] was the first to unequivocally suspect
T. nordquisti to actually represent a junior synonym of
T. calvus.

18. T. nordquisti ambiguus Mauriés, 1983 — Thai-
land, Kanchanaburi Prov., Cave Daowdaeng [Maurigs,
1983].

19. T. pauper Silvestri, 1923 — India, Xchilkada
[Silvestri, 1923].

20. T. proximatus Silvestri, 1923 — India, Barku-
da, Lake Chilka [Silvestri, 1923].

21.T. rivicola (Attems, 1930) — Indonesia,
Sumatra, Muara Klingi, Musi River [Attems, 1930].

22. T. silvestrii Hoffman, 1977 — Malaysia, Malay
Peninsula, Selangor, 22 km from Kuala Lumpur, Cave
Gua Anak Takun at Templar Park [Hoffman, 1977].

23. T. simulans (Carl, 1941) — India, Coonoor and
Mudumalai, Gudalur [Carl, 1941]. Originally described
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as Cambalopsis simulans, later transferred to
Trachyjulus by Jeekel [1963].

24. T. singularis (Attems, 1938) — Vietnam,
Cochinchina, Poulo-Condore Island [Attems, 1938].
Originally described as Cambalopsis singularis, later
transferred to Trachyjulus by Jeekel [1963].

25.T. tjampeanus (Attems, 1903) — Indonesia,
Java, Cave Tjampea and Tjibodas [Attems, 1903;
Chamberlin, 1945]. Originally described as
Cambalopsis tjampeana, later transferred to Trachyjulus
by Jeekel [1963].

26. T. willeyi (Carl, 1941) — Sri Lanka, numerous
localities [Jeekel, 2004]. Originally described as
Trachyjulus humberti var. willeyi [Carl, 1941], later
allotted the rank of a full species by Jeekel [1963].

27. T. willeyi montanus Mauriés, 1981 — Sri Lanka,
Sabaragamuwa Province, Kargal-Oya, 3 mi ENE of
Belihul-Oya [Mauries, 1981].

28.T. wilsonae Mauri¢s, 1983 — Nepal, several
localities [Mauri¢s, 1981; Jeekel, 2004].

More information can be obtained from Jeekel’s
[2004] catalogue which is still fully relevant concerning
Trachyjulus. Over half of the species have been keyed
as well [Jeekel, 1963].

This genus can be characterized as follows:

Trachyjulus Peters, 1864

DIAGNOSIS. Ocelli few (up to 6), arranged in a
vertical row. Mentum usually devoid of a transverse
suture, remaining undivided into a promentum and a
eumentum. Collum, sometimes also several follow-
ing segments, smooth (= acarinate) or nearly so at
least dorsally. Collum usually not particularly strong-
ly inflated compared to postcollum constriction. Mid-
body metazona strongly carinate; longitudinal crests
often nearly complete, almost undivided; the typical
carinotaxy formula as follows: 10-3/10-3+I/i+2/
2+m/m; lateral crests growing increasingly poorly
developed ventrad; axial crest (m/m) a little lower
than adjacent ones.

" leg 1 strongly reduced to a broad transverse
coxosternum showing a pair of central, often completely
fused coxal processes flanked by 1-segmented, more or
less rudimentary telopodites. J" legs 2 nearly normal,
only coxae evidently elongated. O legs 3 only very
slightly reduced in size, coxae very evidently elongated,
at least 2 times as long as broad.

Anterior gonopods consisting of a coxosternum
supporting two, only basally fused/contiguous,
diverging, subtriangular halves, each latter composed
of a large, distolateral, basally often poorly delimited,
distally setose, subcylindrical, elongate, 1-segmented
telopodite tightly adjusted to and subtended by one or
two coxal processes, one medial, the other lateral (rarely
this latter can be absent). Posterior gonopods contiguous
medially over most of their length, usually crowned
with a clear-cut, lateral, setose field and a higher, medial,
more or less complex flagellum (rarely absent).

Type species: T. ceylanicus Peters, 1864.
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So defined, discarding the sole pantropical
T. nordquisti (see below), the genus shows a quite
coherent distribution pattern: Sri Lanka, India, Hima-
laya, Indochina, Malaya, Sumatra and Java [Hoffman,
1977].

The present paper treats species of the genus 7ra-
chyjulus, thus continuing our efforts in putting on record
the numerous and diverse Cambalopsidae collected
mainly in caves in Southeast Asia during a few past
decades [Golovatch et al., 2007a, b, 2009, 2011a, b,
c, d].

Abbreviations used:

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

MZB — Museum Zoologicum Bogoriense, Cibi-
nong, Indonesia;

MZCU — Museum of Zoology, Chulalongkorn
University, Bangkok, Thailand;

NMNHS — National Museum of Natural History,
Sofia, Bulgaria;

VMNH — Virginia Museum of Natural History,
Martinsville, Virginia, USA;

ZMUC — Natural History Museum, University of
Copenhagen, Copenhagen, Denmark;

ZMUM — Zoological Museum, State University of
Moscow, Moscow, Russia;

SEM — Scanning electron microscopy.

Material and methods

The material serving as the basis for the present
contribution derives from the predominantly subterra-
nean collections made in Indonesia, Thailand and Viet-
nam by Anne Bedos and/or Louis Deharveng (MNHN),
sometimes together with their collaborators, in Indone-
sia also by Josiane Lips (France), in Malaysia by Petar
Beron (NMNHS), in Malaysia and Thailand by Helmut
Steiner (Germany), in Thailand also by Philippe Leclerc
and Christine Dutin (both France), as well as by Som-
sak Panha and his collaborators from the Animal Sys-
tematics Research Unit, MZCU: Chirasak Sutcharit,
Natdanai Likhitrakarn, Piyatida Pimvichai and some
others (MZCU). The field trips of 2009 and 2010 across
Thailand, organized by Somsak Panha, were also at-
tended by the first author. The bulk of this material,
including most of the holotypes, has been deposited in
MNHN, with several paratypes shared between the
collections of MZB, MZCU, ZMUM, ZMUC, NMNHS
and VMNH, as indicated hereafter.

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

In the catalogue sections, D stands for the original
description, N for additional descriptive notes, and R
for a mere mention or record. Our catalogue sections
omit some of the most dubious or unreliable records,
focusing instead on the main literature alone.
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Given only a few new or known species yielded, no
key has been attempted here. However, diagnoses of
all encountered species are provided.

Taxonomic part

Trachyjulus singularis (Attems, 1938)
Figs 1-5.

Cambalopsis singularis Attems, 1938: 273 (D)

Trachyjulus singularis — Jeekel, 1963: 152, 154 (N); Jeekel,
2004: 49 (R)

MATERIAL. Type series (syntypes) of Cambalopsis singularis,
21 0, 21 99, 7 juv. (MNHN GA 02l1+micropreparation),
Cochinchina (= southern Vietnam), Poulo-Condore Island, littoral,
04.1931, C. Dawydoff.

OTHER MATERIAL. 1 ', 1 § (MNHN GA 093), Vietnam,
Kien Giang Prov., Kien Luong Distr., Hon Chong, Nui Hang Tien,
Hang Tien, cave, 8.11.1993, leg. L. Deharveng, Truong Quang
Tam & Duong Tien Dung (VIET-012); 1 & (MNHN GA 093), 1 &
(SEM), same locality, Hang Tien, cave, 26.01.2003, leg. L.
Deharveng & A. Bedos (VIET-915); 1 0" (MNHN GA 093), 1 §
(SEM), same locality, Hon Chong, Nui Bai Voi, hospital cave
“grotte des Vaches de Bai Voi”, 29.01.2003, leg. L. Deharveng &
Le Kong Man (VIET-938); 2 J'J, 2 92 (MNHN GA 093), 1 &
(SEM), same locality, hospital-cave of Mo So, 29.01.2003, leg. L.
Deharveng & A. Bedos (VIET-943); 6 5'J", 10 $2, 2 juv. (MNHN
GA 093), same locality, Cave 1 south of Bai Voi Pass, 2.12.2005,
leg. L. Deharveng & A. Bedos (Vn05-067); 2 J'J, 2 @2 (MNHN
GA 093), 1 J' (SEM), same locality, 2.12.2005, leg. L. Deharveng
& A. Bedos (Vn05-065); 1 & (MNHN GA 093), 1 &' (SEM), same
locality, Nui Bai Voi, cirque du Frangais, cave, 23.08.2003, leg. L.
Deharveng & A. Bedos (Vn0308-105); 1 &', 3 92 (MNHN GA
093), 1 J" (SEM), same locality, Hon Chong, northern Nui Khoe
La, cave, berleseate, 9.10.2005, leg. Dang Quoc Quan (Vn05-001);
2 Jd, 2 99, 1 fragm. (MNHN GA 093), 1 J (SEM), same
locality, Nui Khoe La, South Cave of Khoe La, 4.12.2005, leg. L.
Deharveng & A. Bedos (Vn05-090); 2 0T, 3 99 (MNHN GA
093), 1 &' (SEM), same locality, 6.06.2008, leg. L. Deharveng &
A. Bedos (Vn08-087); 30 0", 32 99, 9 juv. (MNHN GA 093), 2
Jd, 299 (ZMUM), 2 IJ, 2 99 (ZMUC), 2 IJ, 2 92 (MZCU),
2 J'd", 2 2 (NMNHS), Thailand, Rayong Prov., Khao Cha Mao
Distr., Wat Kao Loy, grotto, 13°03'27"N, 101°36'27"E, 60 m,
23.10.2010, leg. S. Panha & N. Likhitrakarn (No. 37); 6 0T, 11
92, 4juv. (MNHN GA 093), 1 d', 1 2 (ZMUM), 1 I, 1 € (ZMUC),
1 d, 1% MZCU), 1 ¢, 1 § (NMNHS), Thailand, Chantaburi
Prov., Kiang Hang Mau Distr., Kao Wong National Park, Cave
Tham Kao Wong, 12°53'52"N, 101°49'01"E, 50 m, 24.10.2010,
leg. S. Panha & N. Likhitrakarn (No. 38); 1 O, 3 92, 1 fragm.
(MNHN GA 093), Thailand, Chonburi Prov., Botong Distr., Wat
Cha An Ont, Cave Tham Kao Cha An Ont, 13°11'58"N,
101°34'34"E, 20 m, 25.10.2010, leg. S. Panha & N. Likhitrakarn
(No. 41); 7 0", 5 29 (MNHN GA 093), 1 &, 1 @ (ZMUM), 1 ',
19 (ZMUC), 1 &, 2 92 (MZCU), 1 &, 1 § (NMNHS), 1 I, 1 ¢
(VMNH), Thailand, Chonburi Prov., Botong Distr., Wat Kae Hayot,
Cave Tham Kao Hayot, 13°09'47"N, 101°35'52"E, 90 m, 25.10.
2010, leg. S. Panha & N. Likhitrakarn (No. 42).

DIAGNOSIS. This species is easily distinguished
from congeners in showing only one, medial, process
of the anterior gonopod coxa, as well as in a simple,
rather short, setiform flagellum of rather strongly
elongated posterior gonopods.

DESCRIPTIVE NOTES. Length of adults 13-23
(F") or 18-30 mm (?), width of midbody segments
0.8-1.0 (0" or 1.0~1.1 mm (%). Adult body with 37p—
59+6—2a+T (") or 42-66p+2—4a+T (%) segments, up
to 73+T [Attems, 1938]. Coloration in adults grey-
brown to dark castaneous brown, only rarely rather



106 S.I. Golovatch, J.-J. Geoffroy, J.-P. Mauriés & D. VandenSpiegel

Fig. 1. Trachyjulus singularis (Attems, 1938), &'C" from Hang Tien (VIET-915) (A-E & K), northern Nui Khoe La (Vn05-001) (F),
near South Cave (Vn05-090) (G & 1), inside South Cave (Vn05-090) (H & L), Cave Mo So (VIET-943) (J) and inside and near Cave 1 of
Mo So (Vn05-065) (M). A, B & G — anterior body portion, lateral, dorsal and ventral views, respectively; C, D & I — midbody segments,
lateral, dorsal and ventral views, respectively; E, F & K — posterior body portion, lateral, dorsal and ventral views, respectively; H —
antenna, lateral view; J & L — segment 7, ventral and lateral views, respectively. Scale bars: 0.5 (A), 0.2 (B-G & 1), 0.1 (H & J-L) & 0.05
mm (M).

Puc. 1. Trachyjulus singularis (Attems, 1938), &' u3 Hang Tien (VIET-915) (A-E, K), northern Nui Khoe La (Vn05-001) (F), 6113
nentepsl South Cave (Vn05-090) (G u 1), BuyTpu neniepst South Cave (Vn05-090) (H, L), nemepst Mo So (VIET-943) (J) u BHyTpH 1 611u3
nemiepsl Cave 1 of Mo So (Vn05-065) (M). A, B, G — mepenHsst 4acTh Tena, COOTBETCTBEHHO COOKy, cBepxy u cuusy; C, D, I —
CpPEIHETYIOBHIIHBIC CETMEHTBI, COOTBETCTBEHHO COOKY, cBepXy U cHu3y; E, F, K — 3anquss gyacth Tena, COOTBETCTBEHHO COOKY, CBEpXY U
cHu3y; H — anrtenna, cOoky; J, L — cermeHT 7, COOTBETCTBEHHO CHU3Y M cOoky. MacmTab: 0,5 (A), 0,2 (B-G, 1), 0,1 (H, J-L),
0,05 mm (M).

uniformly dark blackish brown; pattern mostly varie-  region, collum and following 2—-3 segments, as well as
gated. Ocelli, metatergal crests and ozoporiferous tu-  antennae, spaces between metatergal crests, pleuro-
bercles blackish, a lateral stripe level to ozopores and  sternal regions and basal podomeres usually lighter,
one across vertex infuscate, black-brown. Clypeolabral  yellowish brown.
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Fig. 2. Trachyjulus singularis (Attems, 1938), G'J" from northern Nui Khoe La (Vn05-001) (A & E), “grotte des Vaches de Mo So”
(VIET-938) (B), inside South Cave (Vn05-090) (C, G, J & K), Cave Mo So (VIET-943) (D, F & I) and Hang Tien (VIET-915) (H). A —
fine structure of tegument around stricture between pro- and metazona, dorsal view; B — antenna and gena, lateral view; C — cross-
section of a midbody segment, caudal view; D — midbody legs, caudal view; E — tarsus and claw of a midbody leg, caudal view; F —
claw and end part of tarsus, caudal view; G — phylloid setae on tarsus, caudal view; H — claw, caudal view; I — segment 7 with gonopod
block in situ, subventral view; J & K — posterior gonopods, front and caudal views, respectively. Scale bars: 0.2 (C), 0.1 (B, D, I-K), 0.05
(E), 0.02 (A & F) & 0.01 mm (G & H).

Puc. 2. Trachyjulus singularis (Attems, 1938), J'J" u3 northern Nui Khoe La (Vn05-001) (A u E), nemeps “grotte des Vaches de Mo
So” (VIET-938) (B), Buytpu nemepsr South Cave (Vn05-090) (C, G, J, K), nemepst Mo So (VIET-943) (D, F, I) u Hang Tien (VIET-915)
(H). A — ToHKasi cTpyKTypa MOKPOBOB Teja OJN3 IIBa MEXIy HPO- U METa30HUTaMH, CBepXy; B — aHTeHHa u meka, cooky; C —
MOTIEPEYHBIN pa3pe3 Yepe3 CPeIHETYIOBUIIHBIN CETMEHT, c3aau; D — cpeHeTyIOBHIIHbIC HOTH, c3aau; E — mamnka u KOroTOK CpeaHeTy-
JIOBHIIIHOW HOTH, c3ai; F — KOTOTOK M JQuCTaIbHAas 9acTh Janku, c3aun; G — JIMCTOBUIHBIE NIETHHKHU Ha JIanke, c3aau; H — Kororok,
c3anu; | — cerMeHT 7 ¢ TOHOMOJAHBIM OJIOKOM Ha MecTe, o4ty cHu3y; J, K — 3amHue roHOmo/pl, COOTBETCTBEHHO CIIEPEAN U CHU3Y.
Macmra6: 0,2 (C), 0,1 (B, D, I-K), 0,05 (E), 0,02 (A, F), 0,01 mm (G, H).

Usually 3+3 ocelli in smaller individuals, 4+4 or even
5+5 in larger ones, always arranged into a single vertical
row. Antennae short and stout (Figs 1A, G, H, 4A, 5A).
Gnathochilarium (Figs 4B, 5B) moderately densely setose,
mentum divided. Collum (Figs 1A, B & G) smooth, only
near lateral edge with 1-3 light, short, superficial striae.
Segment 2 very faintly cristate, following metaterga with
fully developed carinae (Figs 1A-F, L & M, 2A & C),

carinotaxy pattern of midbody segments typically 9-7/9—
7+1/i+2/2+m/m. Postcollum constriction evident, but
not particularly strong (Fig. 1A). Telson bare and
smooth, paraprocts densely setose (Fig. 1E, F & K).
Legs short, nearly as long as midbody height (Figs
1A, C,E, 1 & G, 2C, D). Ventral sides of O tibiae and
tarsi with rows of peculiar, strong, distally flattened,
phylloid to plumose setac (Figs 2D-G, 5F). A long
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Fig. 3. Trachyjulus singularis (Attems, 1938), 0" from Hang Tien (VIET-915). A — posterior gonopods, front view; B & C —
enlarged tip of posterior gonopods, front view; D — anterior gonopods, caudal view; E & F — enlarged tip of anterior gonopods, caudal
view. Scale bars: 0.1 (A & D) & 0.2 mm (B, C, E & F).

Puc. 3. Trachyjulus singularis (Attems, 1938), J" u3 Hang Tien (VIET-915). A — 3aanue rononozsl, cnepenu; B, C — ysenuueHnas
BEpIIMHA 3aJHUX F'OHOMOJOB, crepean; D — nepeanue rononosl, czagy; E, F — yBennueHHas BepIIMHA NEPEHUX TOHOINOOB, C3a/IH1.
Macurra6: 0,1 (A, D), 0,2 mm (B, C, E, F).

filament/spine at base of claw up to ca 2/3rds the
length of claw itself (Fig. 2 F & H).

" legs 1-3 (Figs 4C, D, 5C-E) same as in numer-
ous species of the Glyphiulus javanicus-group [Golo-
vatch et al., 2007b, 2011c]; legs 1 with a subanchori-
form, short, doubled, central process flanked by simi-
larly short, setose, sac-shaped telopodites.

Anterior gonopods (Figs 21, 3D-F, 4E, F, 5G) pe-
culiar in lateral coxal process being missing, telopodite
(te) very long and slender, nearly as long as an apically
narrowed, setose and micrspiculate medial coxal pro-

cess (mp). Posterior gonopods (Figs 21 -K, 3A—C, 4H,
G, 5H) short, stout, distally microserrate/spiculate, end-
ing in a sharp hook, carrying a long setiform flagellum
(fl) caudally and a row of strong setae frontally at
about midway.

REMARKS. This species appears to be remarkably
widespread in Indochina, having been found in various
habitats (littoral, forest litter, grottos, caves) in Vietnam
and Thailand (Map). At least in some of the localities,
including the littoral of a remote isle off the coast of
Vietnam, it seems to be anthropochore and/or pioneer.
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Fig. 4. Trachyjulus singularis (Attems, 1938), J" from Hang Tien (VIET-915). A — antenna, lateral view; B — gnathochilarium,
ventral view; C — legs 1, front view; D — leg 2, caudal view; E & F — anterior gonopods, front and caudal views, respectively; G & H —
left posterior gonopod, front and caudal views, respectively. Scale bar: 0.2 mm.

Puc. 4. Trachyjulus singularis (Attems, 1938), " u3 Hang Tien (VIET-915). A — anrenna, c6oky; B — ruaroxunspuii, cuusy; C —
Horu 1, cniepeau; D — Hora 2, czaqu; E, F — nepeanue roHonoasl, COOTBETCTBEHHO criepean u c3aau; G, H — neBbiii 3auuii roHonozn,

COOTBETCTBEHHO criepe/iu U c3aau. Macmirad: 0,2 Mm.

Trachyjulus tiampeanus (Attems, 1903)
Figs 6 & 7.

Cambalopsis tiampeana Attems, 1903: 68 (D)

Cambalopsis tjampeana — Attems, 1907: 130 (N); Attems,
1914: 295 (R); Attems, 1926: 207 (N); Chamberlin, 1945: 27 (R)

Cambalopsis tyompeana — Attems, 1909: 74 (N)

Trachyjulus tiampeanus — Jeekel, 1963: 152 (N); Jeekel, 2004:
49 (R)

MATERIAL. 1 d', 1 juv. (MNHN GA 94), Indonesia, Java,
Tlogosari (Kebumen), Cave Goa Nglumprit, 16.08.2003, leg. J.
Lips (No. 1309); 1 & (MNHN GA 94), 1 &' (ZMUC), Java, Petruk
(Kebumen), Cave Goa Petruk, 10.08.2003, leg. J. Lips (No. 1268);
1 2, 4 juv. (MNHN GA 94), Java, Petruk (Kebumen), Cave Goa
Liah 3, 9.08.2003, leg. J. Lips (No. 1262); 1 &' (ZMUM), Java, Jati
Jajar (Kebumen), 19.08.2003, leg. J. Lips (No. 1357); 2 ¥¢ (MNHN
GA 94), Java, Tlogosari (Kebumen), Cave Goa Duren Renteng,
22.08.2003, leg. J. Lips (No. 1364); 2 3T, 1 © (MNHN GA 94), 1
¢ (VMNH), Java, Tlogosari (Kebumen), Cave Goa Jeruk,
16.08.2003, leg. J. Lips (No. 1322); 1 &', 1 €, 2 juv. (MZB), 1 §
(SEM), Java, Tlogosari (Kebumen), Cave Goa Macan, 15.08.2003,

leg. J. Lips (No. 1292); 1 ' (NMNHS), Java, Redi Sari (Kebumen),
Cave Goa Maling, 18.08.2003, leg. J. Lips (No. 1253); 2 92, 2 juv.
(MZB), Java, Petruk (Kebumen), Cave Goa Liah, 7.08.2003, leg. J.
Lips (No. 1239); 1 &', 5 92 (MZB), 1 J', 1 € (MNHN GA 94),
Java, Jawa Tengah, Nusakambangan Isle, Cilacap, Cave Goa Ratu,
16.02.2011, leg. L. Deharveng, A. Bedos, Dito & Rangga (JAVA-
NKO1); 3 0", 4 $9 (MZB), 1 &' (MNHN GA 94), same locality,
Cilacap S., Cave Goa Semen, 18.02.2011, leg. L. Deharveng, A.
Bedos, Dito & Sofiyan (JAVA-NK21); 1 J', 3 99 (MZB), same
locality, Cilacap S., Cave Goa Nagaraja, 19.02.2011, leg. L,
Deharveng, A. Bedos, Dito & Sofiyan (JAVA-NK26); 5 9% (MZB),
Jawa Tengah, Nusakambangan Isle, Ujung Galang, Klaces, Cave
Goa Maria, 22.02.2011, leg. L. Deharveng, A. Bedos, Dito &
Sofiyan (JAVA-NKS51); 1 &' (MZB), 1 & (MNHN GA 94), Jawa
Timur, Punung, Cave Gua 4 of Kiuut, 26.07.2005, leg. L. Deharveng
& A. Bedos (JAVA-047); 1 ", 1 @ (MZB), 1 & (MNHN GA 94),
Jawa Timur, Tulakan, Bungur, Cave Gua Somopuro, 27.07.2005,
leg. L. Deharveng & A. Bedos (JAVA-060).

DIAGNOSIS. This species is easily distinguished
from congeners in showing the medial coxal process of

the anterior gonopod much longer than the lateral one,
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Fig. 5. Trachyjulus singularis (Attems, 1938), J' from Cave Tham Kao Cha An Ont (No. 41). A — antenna, lateral view; B —
gnathochilarium, ventral view; C — legs 1, caudal view; D — leg 2, caudal view; E — leg 3, caudal view; F — midbody leg, caudal view;
G — right anterior gonopod, caudal view; H — posterior gonopods, front view. Scale bar: 0.2 mm.

Puc. 5. Trachyjulus singularis (Attems, 1938), 0" u3 nemepst Tham Kao Cha An Ont (No. 41). A — anrenna, c6oky; B —
rHaroxuisipuii, causy; C — Horu 1, cagu; D — Hora 2, czaau; E — Hora 3, c3aau; F — cpenHerynoBuiiHas Hora, c3aau; G — npasblii
nepeiHuil ronomnon, caau; H — 3aanue rononosl, cepeau. Macmrad: 0,2 M.

as well as a deeply 3-branched flagellum of the posteri-
or gonopod. It is widespread across Java (Map).

DESCRIPTIVE NOTES. Length of adults 9-23
mm (I, 9), up to 30 mm in J" and 37 in ¢ [Attems,
1903]; width of midbody segments 0.7-1.1 (J', ¥), up
to 1.25 and 1.75 mm in " and ¢, respectively [Attems,
1903]. Adult body with 30p—59+4-2a+T (T, %), up to
64+T or 71+T segments in G and 9, respectively
[Attems, 1903]. Coloration in adults rather uniformly
light grey-brown to dark castaneous brown, without a
clear-cut pattern. Ocelli brown to blackish.

3+3 ocelli in a single vertical row, obviously
regardless of sex or body size. Antennae short and
stout (Figs 6A, 7A). Gnathochilarium (Figs 7B) oli-
gotrichous, mentum single. Collum (Figs 6A & D)

smooth, only near lateral edge with 1-3 light, short,
superficial striae. Segment 2 evidently more poorly
cristate compared to following metaterga, carino-
taxy pattern of midbody segments typically 9-6/9—
6+1/1+2/2+m/m (Fig. 6A—F). Postcollum constriction
evident, but not particularly strong (Fig. 6A & D).
Telson bare and smooth, paraprocts densely setose
(Fig. 6C & E).

Legs short, a little less than midbody diameter (Fig.
6B, C, E, F, 7F). A long filament/spine at base of claw
up to ca 2/3rds the length of claw itself (Figs 6G, 7F).

O legs 1-3 (Figs 7C-E) same as in numerous spe-
cies of the Glyphiulus javanicus-group [Golovatch et
al., 2007b, 2011c]; legs 1 (Fig. 7C) with a subanchori-
form, rather short, doubled, central process flanked by
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Fig. 6. Trachyjulus tjampeanus (Attems, 1903), ¢ from Cave Goa Macan (No. 1292). A & D — anterior body portion, lateral and
dorsal views, respectively; B— midbody segments, lateral view; C & E — posterior body portion, lateral and ventral views, respectively;
F — cross-section of a midbody segment, caudal view; G — claw, caudal view. Scale bars: 0.2 (A—C & F), 0.1 (D & E) & 0.01 mm (G).

Puc. 6. Trachyjulus tjampeanus (Attems, 1903),  u3 nemepst Goa Macan (No. 1292). A, D — nepe/Hsisi 4acTh Tella, COOTBETCTBEHHO
cOoky u cBepxy; B — cpeanerynoBumnble cermMentsl, cooky; C, E — 3amHsst yacTh Tena, COOTBETCTBEHHO COOKY M cHH3Y; F —
MOTIEPEYHBII pa3pe3 4epe3 CPeIHETYIOBUIIHBINA CErMEHT, c3aau; G — KOroTok, c3aau. Macura6: 0,2 (A-C, F), 0,1 (D, E), 0,01 MM (G).
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Fig. 7. Trachyjulus tiampeanus (Attems, 1903), &' from Cave Goa Jeruk (No. 1322). A — antenna, lateral view; B — gnathochilarium,
ventral view; C — legs 1, front view; D — leg 2, caudal view; E — leg 3, caudal view; F — midbody leg, caudal view; G & H — anterior
gonopods, caudal and front views, respectively; I — posterior gonopods, caudal view. Scale bar: 0.1 mm.

Puc. 7. Trachyjulus tiampeanus (Attems, 1903), " u3 nemepst Goa Jeruk (No. 1322). A — aunrenna, c60oky; B — ruaroxunspuii,
cHu3y; C — Horu 1, cnepenn; D — Hora 2, c3anu; E — Hora 3, c3anu; F — cpeanerynoBuiHas Hora, c3aau; G, H — nepenHue roHOnosl,
COOTBETCTBEHHO €3a1H U criepeny; | — 3axuue roHonoxsl, caau. Macmra6: 0,1 mMm.
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Fig. 8. Trachyjulus calvus (Pocock, 1893), J' paratype of T. nordquisti ambiguus Mauriés, 1983. A — habitus, lateral view; B —
enlarged anterior body portion, lateral view; C — enlarged posterior body portion, lateral view. Photographs courtesy N. Akkari & H. Enghoff
(ZMUC).

Puc. 8. Trachyjulus calvus (Pocock, 1893), napatun O noxsuna T. nordquisti ambiguus Mauriés, 1983. A — raburyc, c6oky; B —
YBEJIMYCHHAS TIePEIHsIs 9acThb Tena, cooky; C — yBelanueHHas 3a/(Hsist 4acTh Tela, cOoky. dororpadun mobdesHo npeacrasiens N. Akkari &
H. Enghoff (ZMUC).
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Map. Distribution of some Trachyjulus species: 1 — T. sin-
gularis; 2 — T. phylloides sp.n.; 3 — T. unciger sp.n.; 4 — T.
subcalvus sp.n.; S — T. beroni sp.n.; 6 — T. tjampeanus.

Kapta. Pactipoctpanenne HeKOTOpBIX BUJOB poaa Trachyjulus:
1 — T. singularis; 2 — T. phylloides sp.n.; 3 — T. unciger sp.n.;
4 — T. subcalvus sp.n.; 5 — T. beroni sp.n.; 6 — T. tiampeanus.

similarly short, setose, sac-shaped telopodites and then
by lower, lateral, setose bulges.

Anterior gonopods (Figs 7G & H) peculiar in
lateral coxal process (Ip) being considerably shorter
than subequal both telopodite (te) and medial coxal
process (mp), these latter from slender to stouter and
finger-shaped [cf. Attems, 1903]. Posterior gonopods
(Fig. 71 ) short, stout, distally microserrate/papillate,
ending in a lateral lobe and a much higher tripartite
flagellum (f1).

REMARKS. Attems [1903] described this species
from Cave Tjompea near Bogor, Java, later mentioning
alarge ¢ topotype of 2 mm in diameter [Attems, 1907].
Eventually, T. tjampeanus is a common and widespread
species, the only congener found to occur in caves in
Java (Map). Our samples also show a fair degree of
variability in body size, in the number of body segments
and metatergal crests, in coloration, and even in the
thickness of some of the anterior gonopod elements.

Trachyjulus calvus (Pocock, 1893)
Figs 8 & 9.

Cambala calva Pocock, 1893: 391 (D)

Cambala calva — Pocock, 1894: 377 (N); Silvestri, 1895: 749
(R); Attems, 1914: 295 (R); Attems, 1936: 252 (R)

Cambalopsis calvus — Pocock, 1895: 363 (N); Mauries, 1970:
514 (N)

Trachyjulus calvus — Jeekel, 1963: 152 (N); Mauries, 1983:
263 (N); Jeekel, 2004: 46 (R)

S.I. Golovatch, J.-J. Geoffroy, J.-P. Mauriés & D. VandenSpiegel

Fig. 9. Trachyjulus calvus (Pocock, 1893), d" from Ankhu
Khola Valley (No. 215). A — anterior gonopods, caudal view; B —
right posterior gonopod, front view. Scale bar: 0.2 mm.

Puc. 9. Trachyjulus calvus (Pocock, 1893), J' u3 nonumbl
Ankhu Khola (No. 215). A — nepeauue roHonosl, c3au; B —
MpaBblii 3aJHUK ToHONOA, cnepeau. MaciuTab: 0,2 Mm.

Cambala calva (sic!) — Wang & Tang, 1965: 439 (R)

Cambalopsis Nordquisti Attems, 1909: 71 (D), syn.n.

Cambalopsis nordquisti — Carl, 1912: 158 (N); Attems, 1927:
62 (R); Schubart, 1946: 396 (N)

Cambalopsis Nordquisti — Attems, 1914: 295 (R)

Trachyjulus nordquisti — Jeekel, 1963: 152, 155, 156 (N);
Jeekel, 2004: 48 (R)

Trachyiulus (sic!) nordquisti ambiguus Mauries, 1983: 262
(D), syn.n.

Trachyiulus (sic!) nordquisti — Enghoff, 1993: 214 (R)

MATERIAL. Paralectotype € of Cambala calva Pocock, 1893,
following lectotype designation by Mauriés [1970] (MNHN GA
007), Burma, Palon, 1885-1889, leg. L. Fea (Coll. Brolemann,
1902, ex. typ.).

OTHER MATERIAL. 1 &', 2 99 (MNHN GA 020), Nepal,
Dhading Distr., Ankhu Khola Valley, Ankhu Sangu. 650 m,
cultivated land with forest remains, 24-25.07.1983, leg. J. Martens
& W. Schawaller (No. 215); 1 & (MNHN. GA 020), Dhading
Distr., descent from Kordunje into Ankhu Khola Valley, 900—650
m, 24.07.1983, leg. J. Martens & W. Schawaller (No. 214) (both
samples from Nepal identified by J.-P. Mauri¢s, never published
earlier).

DIAGNOSIS. Differs clearly from congeners by the
lateral coxal process (Ip) of the anterior gonopod (Fig.
9A) being very slender and strongly detatched from a
slender, conical, medial coxal process (mp), but very
closely attached all along to a similarly long, but thick
telopodite (te), the latter crowned with a birdhead-shaped
structure, coupled with " legs 1 typical of Trachyjulus
or the javanicus-group of Glyphiulus and the posterior
gonopods (Fig. 9B) showing a rather short, axe-shaped
flagellum (1) extended only slightly above two flanking,
membranous, microganulate/spiculate lobules.

REMARKS. Detailed descriptions of this species
are available in Attems [1909], Carl [1912] and,
especially, Schubart [1946].

Already Hoffman [1977: 713] noted, “In particular
the nominal species calvus and nordquisti appear to be
very close if not synonymous; the former remains known
only from the type locality (Reef Island near Tovoy,
lower Burma) whilst the latter has been found at
Singapore, on the islands of Sulawesi, Ambon, and
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Fig. 10. Trachyjulus beroni sp.n., J' paratype. A & D — anterior body portion, lateral and dorsal views, respectively; B, E & F —
midbody segments, lateral, dorsal and ventral views, respectively; C & G — posterior body portion, lateral and ventral views, respectively;
H — cross-section of a midbody segment, caudal view; G — head, ventral view. Scale bars: 0.5 (A-H ) & 0.2 mm (I).

Puc. 10. Trachyjulus beroni sp.n., mapatun J'. A, D — nepenHss uyacTh Teja, COOTBETCTBEHHO cOOKy M cBepxy; B, E, F —
CPEHETYJIOBUIIHBIC CETMEHTBI, COOTBETCTBEHHO COOKY, cBepXy U cHu3y; C, G — 3aHss 4aCTh Teja, COOTBETCTBEHHO COOKY 1 cHu3y; H —
IIONEPEYHBII pa3pes yepe3 CpeHeTYIOBHINHBIH cerMeHT, c3ann; G — rososa, causy. Macmra6: 0,5 (A-H ), 0,2 mm (I).

New Britain, and in Brasil and Venezuela, clearly a
successful synanthropic species”. Similarly, Mauri¢s
[1983] found only very small differences in gonopod
structure of his ambiguus from the nominate form, well
admitting their possible synonymy. Having carefully
compared the available material, descriptions and
illustrations (see also Fig. 8), as well as considering the
usually broad variation range shown by several Tra-
chyjulus species, we do not hesitate to formally synon-
ymize T. nordquisti and T. nordquisti ambiguus with
T. calvus, a medium-sized (10-25 mm long) nearly
pantropical species with 4-5+4-5 blackish ocelli.

Trachyjulus beroni sp.n.
Figs 10-12.

MATERIAL. Holotype &' (NMNHS), Malaysia, Perak State,
Ipoh, Cave Gua Tempurung, 16.11.2009, leg. P. Beron & A. Popov.
Paratypes: 9 J'07, 5 9%, 3 juv. (NMNHS), 2 0'd", 2 99 (MNHN
GA 95), 1 &, 19 (ZMUM), 1 &', 1 § (ZMUC), 1 &, 1 ¢ (VMNH),
same locality, together with holotype.

NAME. Honours Petar Beron, one of the collectors.

DIAGNOSIS. Differs from congeners by the much
larger size, a few troglomorphic characters like longer
antennae and legs, an unpigmented or only poorly
pigmented body (like in 7. unciger sp.n.), combined
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Fig. 11. Trachyjulus beroni sp.n., O paratype. A — antenna, lateral view; B — legs 1 & 2, ventral view; C — most of a midbody
telopodite, caudal view; D — tarsus and claw of a midbody leg, lateral view; E — phylloid setae on tarsus; F — gonopod block, front view;
G, H & I — anterior gonopods, frontoventral, caudal and ventral views, respectively; J & K — posterior gonopods, front view. Scale bars:
0.2 (A & B), 0.1 (C, D, F-K) & 0.01 mm (E).

Puc. 11. Trachyjulus beroni sp.n., napatun J'. A — anTeHHa, c60ky; B — noru 1 u 2, causy; C — Gosblias 4acTh TENONOAUTA
CPEIHCTYIIOBUIIHON HOTH, c3a11; D — J1anka 1 KOrOTOK CPeIHETYIOBUIHON HOrH, cO0Ky; E — mucToBnaHble metnHkH, cnepean; F —
TOHOIOAHBIN 00K, criepean; G, H, | — nepe/iHie rOHOMO/bI, COOTBETCTBEHHO OJJHOBPEMEHHO CHEPEIH U CHU3Y, c3aau u cHusy; J, K —
3aJIHUE FOHOMOBI, criepeaun. Macmtad: 0,2 (A, B), 0,1 (C, D, F-K), 0,01 mwm (E).
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Fig. 12. Trachyjulus beroni sp.n., J' paratype. A — antenna, lateral view; B — gnathochilarium, ventral view; C — leg 2, caudal
view; D — leg 3, caudal view; E & F — anterior gonopod, front and caudal views, respectively; G & H — posterior gonopod, caudal and
front views, respectively. Scale bar: 0.5 (C-H) & 0.2 mm (A & B).

Puc. 12. Trachyjulus beroni sp.n., napatun J'. A — anteHna, c60ky; B — ruatoxunspuii, cuusy; C — Hora 2, czaau; D — Hora 3,
c3aau; E, F — mepennuii roHOOA, COOTBETCTBEHHO crepenu u c3aan; G, H — 3aqHuii TOHOIO/, COOTBETCTBEHHO C3aJH W CIICPEIH.
Macmira6: 0,5 (C—-H), 0,2 mm (A, B).

with a strongly polytrichous gnathochilarium; the later-
al coxal process of the anterior gonopods is rather
strong, stout, subequal in length and width to both
telopodite and medial coxal process, and evidently sub-
tending the telopodite apex.

DESCRIPTION. Length of adults ca 20-46 mm
(¢, 9); width of midbody segments 1.3-2.0 (J") or
1.6-2.4 mm (%). Adult body with 41-73p+4-2a+T
(T or 44—64p+5-2a+T (?) segments. Holotype ca
36 mm long and 2.0 mm wide, with 52p+2a+T
segments. Coloration in adults rather uniformly light
grey-brown, rarely nearly pallid (smaller specimens)
to castaneous brown, without a clear-cut pattern. Ocelli
brown to blackish.

Usually 5+5 ocelli in a single vertical row, varia-
tion being 4-6+4—6, obviously regardless of sex, with
6+6 being observed only in largest specimens. Labrum
with seven small teeth medially (Fig. 10E). Antennae
rather long and slender (Figs 10A, 11A, 12A). Gna-
thochilarium (Figs 10I & 12B) polytrichous, mentum
divided or single. Collum (Figs 10A & D) smooth, only
near lateral edge with a few light, short, superficial
striac. Segments 2 and 3 also striolate to striate, fol-
lowing metaterga cristate, carinotaxy pattern of mid-

body segments typically 10-9/10-9+1/i+2/2+m/m (Fig.
10A—C, E & H). Postcollum constriction evident, but
not particularly strong (Fig. 10A). Midbody segments
slightly compressed laterally, faintly ovoid in cross-
section (Fig. 10H). Telson bare and smooth, paraprocts
densely setose (Fig. 10C & G).

Legs rather long and slender, a little longer than
midbody height (Fig. 10B, C, F & H). Ventral sides of
O telopoditomeres beset with peculiar phylloid to
plumose setae (Figs 11C-E). A short filament/spine at
base of claw up to half the length of claw itself (Fig.
11D).

" legs 1-3 (Figs 11B, 12C & D) same as in numer-
ous species of the Glyphiulus javanicus-group [Golo-
vatch et al., 2007b, 2011c]; legs 1 with an unciform,
rather short, doubled, central process flanked by simi-
larly short, setose, sac-shaped, flattened telopodites
and then by lower, lateral, setose bulges.

Anterior gonopods (Figs 11F-1, 12E & F) peculiar
in lateral coxal process (Ip) being strong, subequal in
length and width to telopodite (te) and medial coxal
process (mp), Ip clearly subtending te apex. Posterior
gonopods (Figs 11J, K, 12G, H) shorter, distally
microserrate/papillate, ending in a lateral lobe and a
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Fig. 13. Trachyjulus unciger sp.n., ¢ (A-C, G-L) & J" (D-F) paratypes from Cave Tham Nam (THA-PAG-036) and Cave Tham Phet
(THA-PAG-032), respectively. A, D & G — anterior body portion, lateral, dorsal and ventral views, respectively; B, E & H — midbody
segments, lateral, dorsal and ventral views, respectively; C, F, I & J — posterior body portion, lateral, dorsal, ventral and dorsocaudal
views, respectively; K — cross-section of a midbody segment, caudal view; L — midbody legs, caudal view. Scale bars: 0.2 (A, B, D, E, G
& K) & 0.1 mm (C, F-1 & L).

Puc. 13. Trachyjulus unciger sp.n., napatunsl ¢ (A-C, G-L) u " (D-F) cooTsercTBenHo u3 nemepsl Tham Nam (THA-PAG-036) u
nemepsl Tham Phet (THA-PAG-032). A, D, G — nepenHsisi 4acThb TejIa, COOTBETCTBEHHO COOKY, CBepXy U cHu3y; B, E, H — cpenneryio-
BUIIHbIE CErMEHTBI, COOTBETCTBEHHO cOOKY, cBepxy M cHu3y; C, F, I, J — 3anHsis yacTh Tena, COOTBETCTBEHHO COOKY, CBEpXY, CHH3Y U
OJHOBPEMEHHO CBEpXy U c3aau; K — momepeunslii pazpe3 depes CpeIHETYIOBUIIHBIN CETMEHT, C3aai; L — CpeaHeTyIOBHIHONW HOTH,
c3aau. Macmra6: 0,2 (A, B, D, E, G, K), 0,1 mm (C, F-1, L).
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Fig. 14. Trachyjulus unciger sp.n., J' (A, B, D, G-J) & ¢ (C, E, F) paratypes from Cave Tham Nam (THA-PAG-036) and Cave Tham
Phet (THA-PAG-032), respectively. A — claws, subcaudal view; B & C — antenna and its distal part, lateral and dorsal views,
respectively; D —fine texture of a midbody segment, dorsal view; E — gnathochilarium with legs 1 and 2, caudal view; F — legs 1, caudal
view; G & H — right posterior gonopod and its tip, caudal view; I & J — anterior gonopods, ventral and caudal views, respectively. Scale
bars: 0.1 (B, C & E), 0.05 (D, F, G, I &J) & 0.02 mm (A & H).

Puc. 14. Trachyjulus unciger sp.n., napatunsl G (A, B, D, G-J) u € (C, E, F) coorsercTBenno u3 nemmepsl Tham Nam (THA-PAG-
036) u memepst Tham Phet (THA-PAG-032). A — xorotku, nouru c3aay; B, C — anTeHHa U ee [UCTaIbHAS 9aCTh, COOTBETCTBEHHO COOKY
U cBepxy; D — TOHKasi TeKCTypa OKPOBOB CPEAHETYIOBHUILHOIO CErMEHTa, cBepXy; E — ruaroxuiusipuii ¢ Horamu 1 u 2, c3agu; F — Horu
1, c3anu; G, H — npaBblii 3a/1HU#T TOHONO U €0 BEPIIKHA, C3a1u; I, ] — nepeiHue TOHOIOIbI, COOTBETCTBEHHO CHHU3Y M c3a/u. Maciitad:

0,1 (B, C, E), 0,05 (D, F, G, L, J), 0,02 mm (A, H).

considerably higher, axe-shaped to phylloid flagellum

(.

REMARKS. Because this new species shows a few
troglomorphic traits, it might well be a troglobite. So
far as known, it occurs in a single cave (Map).

Trachyjulus unciger sp.n.
Figs 13-18.

MATERIAL. Holotype 0" (MNHN GA 96), Thailand, Phangnga
Prov., Phangnga, Thap Put, Cave Tham Nam, 20.07.1987, leg. Ph.
Leclerc (THA-PAG-036). Paratypes: 3 J'd", 11 9 (MNHN GA
96), 1 d', 1 § (ZMUM), 2 9 (SEM), same locality, together with
holotype; 2 0'T", 2 9%, 2 juv. (MNHN GA 96), 1 J' (SEM),
Thailand, Phangnga Prov., Phangnga, Thap Put, Cave Tham Phet,

18.07.1987, leg. Ph. Leclerc (THA-PAG-032); 1 &' (MNHN GA
96), 1 J' (MZCU), 1 ¢ (SEM), Phangnga Prov., Phangnga, Cave
Tham Poung Chang, 27.07.1985, leg. C. Dutin (THA-KP-003); 1
', 19, 1 fragm., 2 juv. (MNHN GA 96), 1 &, 1 ¢ (ZMUC), 1 9
(SEM), Surat Thani Prov., Phanom, Cave Tham Khao Sok 1,
25.07.1987, leg. L. Deharveng (THA-SUT-018); 1 J', 1 $ (MNHN
GA 96), 1 ¢ (SEM), same cave, guano, berleseate, 25.07.1987, leg.
L. Deharveng (THA-SUT-021); 2 J'J", 2 2 (VMNH), 1 € (SEM),
Satun Prov., Manang Distr., Cave Tham Phu Pha Phet, 07°07.683'N,
099°59.717'E, 05.01.2001, leg. H. Steiner.

NAME. To reflect the unusual shape of T legs 1
showing a large central uncus flanked by large, abun-
dantly setose, sac-shaped telopodites, just like those
observed in most of the species of Plusioglyphiulus
Silvestri, 1923 [Golovatch et al., 2011a]. A similar

structure of J" legs 1 among known Trachyjulus spe-
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Fig. 15. Trachyjulus unciger sp.n., O paratype from Cave Tham Nam (THA-PAG-036). A — antenna, lateral view; B — gnathochilar-
ium, ventral view; C — legs 1, frontolateral view; D — leg 2, caudal view; E & F — anterior gonopod, front and caudal views,
respectively; G — left posterior gonopod, front view. Scale bar: 0.2 mm.

Puc. 15. Trachyjulus unciger sp.n., nmapatun O u3 nemepsl Tham Nam (THA-PAG-036). A — anTteHHa, cO0Ky; B — rHaTOXHIISPHIA,
cHu3y; C — Horu 1, onHOBpeMeHHO cnepenu u cOoky; D — Hora 2, c3aau; E u F — nepeanuii roHOnoa, COOTBETCTBEHHO CIIEPEIU U C3a/IH1;
G — neBblit 3aHMIA TOHONO, criepenu. MacmTad: 0,2 Mm.

Fig. 16. Trachyjulus unciger sp.n., ' paratype from Cave Tham Poung Chang (THA-KP-003). A — antenna, lateral view; B —
gnathochilarium, ventral view; C — legs 1, caudal view; D — leg 2, caudal view; E — leg 3, caudal view; F — midbody leg, caudal view;
G & H — anterior gonopods, front and caudal views, respectively; I — posterior gonopods, caudal view. Scale bar: 0.4 mm.

Puc. 16. Trachyjulus unciger sp.n., nmapatun O u3 nemepsl Tham Poung Chang (THA-KP-003). A — auTenHa, c6oky; B —
rHatoxuisipuid, canzy; C — Horu 1, c3agu; D — Hora 2, czaau; E — Hora 3, c3amu; F — cpennerynosumnbas Hora, camu; G, H —
IIepeJHHE FOHOIIO/IbI, COOTBETCTBEHHO CIIepean U c3aau; | — 3axHue ronononsl, caau. Macmrab: 0,4 M.
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Fig. 17. Trachyjulus unciger sp.n., ' paratype from Cave Tham Khao Sok 1 (THA-SUT-018). A — antenna, lateral view; B —
gnathochilarium, ventral view; C — leg 2, caudal view; D — anterior gonopods, caudal view; E — posterior gonopod, caudal view. Scale
bar: 0.4 (A—-C) & 0.2 mm (D & E).

Puc. 17. Trachyjulus unciger sp.n., mapatun J' u3 nemepsl Tham Khao Sok 1 (THA-SUT-018). A — anrtenna, c6oky; B —

THaTOXWLIpHi, cHu3y; C — Horu 1, c3aan; D — nepennue ronononsl, c3aau; E — 3axuuii rononon, c3agu. Macmta6: 0,4 (A-C) u 0,2 mm
(D, E).

A

Fig. 18. Trachyjulus unciger sp.n., 0" paratype from Cave Tham Phu Pha Phet. A — antenna, lateral view; B — legs 1, caudal view;
C — leg 2, caudal view; D — leg 3, caudal view; E — midbody leg, caudal view; F & G — anterior gonopods, front and caudal views,
respectively; H — posterior gonopods, front view. Scale bar: 0.4 mm.

Puc. 18. Trachyjulus unciger sp.n., mapatun ' u3 nemepst Tham Phu Pha Phet. A — anrtenna, c6oky; B — noru 1, csamu; C — Hora

2, c3aqu; D — Hora 3, c3aau; E — cpennerynoBumninas Hora, c3anu; F, G — nepeaHue roHono/ s, COOTBETCTBEHHO criepeau u c3aan; H —
3aJIHUE TOHOMOBI, criepean. Macmrtad: 0,4 M.
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Fig. 19. Trachyjulus subcalvus sp.n., ¢ paratype. A & D — anterior body portion, lateral and dorsal views, respectively; B & E —
midbody segments, lateral and dorsal views, respectively; C, F & G — posterior body portion, lateral, dorsal and ventral views,
respectively; H — cross-section of a midbody segment, caudal view; I — sensilla on antennomeres 5 and 6, dorsal view; J — claw of a
midbody leg, caudal view. Scale bars: 0.5 (B, E & H), 0.2 (A, C, D & F), 0.1 (G), 0.05 (I) & 0.01 mm (J).

Puc. 19. Trachyjulus subcalvus sp.n., ¢ paratype. A, D — nepeiHss 4acTh Tella, COOTBETCTBEHHO COOKy M cBepxy; B, E —
CpEeHETYIOBHIIHBIC CETMEHTBI, COOTBETCTBEHHO cOOKY 1 cBepxy; C, F, G — 3ajusist 4acTh Tesa, COOTBETCTBEHHO COOKY, CBEPXY U CHH3Y;
H — nonepeunslit pa3pe3 4epe3 CpeAHETYIOBHIIHbIN CETMEHT, C3a1; | — CEHCHJIIBI Ha WICHHKAX 5 U 6 aHTEHH, CBepXy; J — KOroToK
CpEeIHEeTYJIOBUINHON HOrH, c3aau. Macmtab: 0,5 (B, E, H), 0,2 (A, C, D, F), 0,1 (G), 0,05 (I), 0,01 mm (J).

cies seems to be observed only in 7. humberti, from Sri
Lanka, albeit both the central hook and lateral telopodite
vestiges are somewhat shorter [Carl, 1911].
DIAGNOSIS. Differs from congeners in the pecu-
liar, Plusioglyphiulus-like shape of J' legs 1, coupled
with an oligotrichous gnathochilarium, a small, ventral,
midway denticle on " genae and a particularly low,
lobe-shaped, medial coxal process of the anterior go-
nopods, whilst the lateral coxal process is slender and
evidently subtends the telopodite apex.
DESCRIPTION. Length of adults ca 23-36 (J') or
25-42 mm (9); width of midbody segments 1.2-2.0

(', 9). Adult body with 49-70p+4—2a+T segments
(d', 9). Holotype ca 36 mm long and 1.8 mm wide,
with 65p+2a+T segments. Coloration in adults uni-
formly pallid to grey-brown, without a clear-cut pat-
tern. Ocelli brown to blackish.

Invariably 4+4 ocelli in a single vertical row. La-
brum with seven small teeth medially (Fig. 14E). &
genae with a small, low, but evident, subtriangular
tooth ventrally at about midway (Fig. 14E). Antennae
rather long and slender (Figs 13A, G, 14B, C, 15A,
16A, 17A, 18A). Gnathochilarium (Figs 14E, 15B,
16B, 17B) oligotrichous, mentum single. Collum (Fig.
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Fig. 20. Trachyjulus subcalvus sp.n., holotype. A — antenna, lateral view; B — legs 1, front view; C — leg 2, caudal view; D — leg 3,
caudal view; E — midbody leg, caudal view; F & G — anterior gonopods, caudal and front views, respectively; H — posterior gonopods,

front view. Scale bar: 0.3 mm.

Puc. 20. Trachyjulus subcalvus sp.n., ronotun. A — aHteHHa, cooky; B — Horu 1, cniepenu; C — Hora 2, c3aau; D — Hora 3, c3aau;
E — cpennerynoBuiHas Hora, c3aau; F, G — nepeanne roHOMOIbI, COOTBETCTBEHHO C3a/1d U criepenu; H — 3a/Hie TOHOMO/BI, CIICPE/IH.

Macura6: 0,3 Mm.

13A & D) smooth, only near lateral edge with a few
light, short, superficial striae. Segments 2 and 3 faintly
cristate, following metaterga fully cristate, carinotaxy
pattern of midbody segments typically 8—6/8—6+1/i+2/
2+m/m (Figs 13A-F, J, K, 14D). Postcollum constric-
tion evident, but not particularly strong (Fig. 13A, D &
G). Midbody segments nearly round in cross-section
(Fig. 13K). Telson bare and smooth, paraprocts dense-
ly setose (Fig. 13C, F, I & J).

Legs rather long and slender, about as long as mid-
body height (Figs 13A-C, G-I, K, L, 16F, 18E). A
short filament/spine at base of claw slightly exceeding
half the length of claw itself (Figs 14A, 16F, 18E).

" legs 1 (Figs 14E, F, 15C, D, 16C-E, 17C, 18B—
D) same as in numerous species of Plusioglyphiulus
[Golovatch et al., 2009, 2011a], i.e. with a strong cen-
tral uncus placed between strong, high, densely setose,
sac-shaped telopodites supplied with only very mod-
est, densely setose, tuberculiform bulges more lateral-
ly. O legs 2 and 3 more like in Glyphiulus species, i.e.

the former not too strongly incrassate, the latter not too
strongly reduced.

Anterior gonopods (Figs 141, J, 15E, F, 16G, H,
17D, 18F, G) peculiar in lateral coxal process (Ip)
being slender and long, subequal in length to a digiti-
form and setose telopodite (te), clearly subtending te
apex, but with a much shorter, lobe-shaped medial
coxal process (mp). Posterior gonopods (Figs 14G, H,
15G, 161, 17E, 18H) shorter, distally microserrate/papil-
late, ending in a higher lateral and a shorter mesal lobe,
both divided by a very high, axe-shaped flagellum.

REMARKS. This species seems to show too few
troglomorphic traits (except perhaps a mostly unpig-
mented tegument) to be considered a candidate troglo-
bite. Its distribution is coherent, taking up a rather
small area in southern Thailand (Map).

Trachyjulus subcalvus sp.n.
Figs 19 & 20.

MATERIAL. Holotype " (VMNH), Malaysia, Kedah State,
Langkawi Island, Cave Gua Tok Yed, 06°19.120'N, 099°52.812'E,



124 S.I. Golovatch, J.-J. Geoffroy, J.-P. Mauriés & D. VandenSpiegel

Fig. 21. Trachyjulus phylloides sp.n., 0" paratype from Cave Tham Phra Khayang. A & D — anterior body portion, lateral and dorsal
views, respectively; B, E & G — midbody segments, lateral, dorsal and ventral views, respectively; C, F & H — posterior body portion,
lateral, dorsal and ventral views, respectively; I — cross-section of a midbody segment, caudal view. Scale bars: 0.2 mm.

Puc. 21. Trachyjulus phylloides sp.n., napatun O u3 nemepsl Tham Phra Khayang. A, D — nepeiHss 4acTh Tela, COOTBETCTBEHHO
cOoky u cBepxy; B, E, G — cpeqHeTyI0BHUIIHBIE CETMEHTBI, COOTBETCTBEHHO COOKY, cBepxy u cHu3y; C, F, H — 3annsas gacth Tena,
COOTBETCTBEHHO COOKY, CBEpXY M CHH3Y; | — rornepedHslil pa3pe3 uepe3 CpeAHeTYIOBHIIHbINA cerMeHT, c3aau. Maciurad: 0,2 M.

08.01.2002, leg. H. Steiner. Paratypes: 1 ¢ (VMNS), 1 £ (MNHN
GA 97), 1 @ (SEM), same locality, together with holotype.

NAME. To reflect the strong similarities in gono-
pod structure to 7. calvus.

DIAGNOSIS. Differs from congeners by the lack of
visible ocelli, coupled with a few other troglomorphic traits

like longer antennae and legs, and an unpigmented body;
the lateral coxal process of the anterior gonopods is slender,
much like in 7. calvus, subequal in length to both te-
lopodite and medial coxal process, and evidently subtend-
ing the telopodite apex; the posterior gonopods, unlike
those of 7. calvus, with a longer and simpler flagellum.
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Fig. 22. Trachyjulus phylloides sp.n., O paratype from Cave Tham Phra Khayang. A — head, ventral view; B — legs 1-3, front view;
C & D — midbody leg and enlarged phylloid setae, respectively, caudal view; E — claw of a midbody leg, caudal view; F-H — gonopod
block, caudal, subventral and ventral views, respectively. Scale bars: 0.1 (A-C, F-H) & 0.01 mm (D & E).

Puc. 22. Trachyjulus phylloides sp.n., napatun O u3 nemepsl Tham Phra Khayang. A — ronosa, cuusy; B — noru 1-3, cnepeny; C,
D — COOTBETCTBEHHO CPEIHETYIOBUII[HAS HOTA U yBEJIMYCHHBIC JIHCTOBUIHBIC IETHHKH, C3aa1; E — KOroToK cpeHeTyI0BUIHON HOTH,
c3agn; F-H — roHomnoaHsIi 00K, COOTBETCTBEHHO €33, TOYTH CHU3Y U cHU3y. Macmrad: 0,1 (A-C, F-H) u 0,01 mMm (D, E).

DESCRIPTION. Length ca 33 (holotype), 29 or 32 Labrum with ca 7 small teeth medially. Antennae
mm (%); width of midbody segments 1.6 (holotype), rather long and slender, antennomeres 5 and 6 with espe-
1.6 or 1.7 mm (%). Adult body with 65p+2a+T cially numerous sensory bacilli distodorsally (Fig. 19A, 1,
(holotype) or 45-48p+2a+T (%) segments. Coloration ~ 20A). Gnathochilarium rather oligotrichous, mentum sin-
uniformly pallid, ocelli invisible. gle. Collum (Figs 19A & D) smooth, only laterally with 5
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Fig. 23. Trachyjulus phylloides sp.n., 5" paratype from Cave Tham Phra Khayang. A — antenna, lateral view; B — gnathochilarium,
C — legs 1, front view; D — leg 2, caudal view; E — midbody leg, caudal view; F & G — anterior gonopods, caudal and front views,
respectively; H — posterior gonopods, front and caudal views, respectively. Scale bar: 0.4 (A-E) & 0.2 mm (F-I).

Puc. 23. Trachyjulus phylloides sp.n. napatun O u3 nemepst Tham Phra Khayang. A — antenna, c60oky; B — roaTobuispuii, cHuzy;
C — noru 1, ciepenn; D — Hora 2, c3aan; E — cpenuerynoBuiaas Hora, c3aau; F n G — nepeaHue roHOMO/(bI, COOTBETCTBEHHO C3a/IH H
cnepenu; H — 3aaHue roHomno/ipl, COOTBETCTBEHHO criepeau u c3aau. Macmrab: 0,4 (A-E), 0,2 mm (F-I).

or 6 striac to evident wrinkles. Segment 2 slightly,
following metaterga fully, cristate, carinotaxy pattern
of midbody segments typically 7-6/7—-6+1/i+2/2+m/m
(Fig. 19A—H). Postcollum constriction evident, but not
particularly strong (Fig. 19A & D). Midbody segments
round in cross-section (Fig. 19H). Telson bare and
smooth, paraprocts densely setose (Fig. 19C, F & G).
Legs rather long and slender, a little longer than
midbody height, devoid of modified setae (Figs 19A—
C, H, 20E). A rather long filament/spine at base of claw
more than half the length of claw itself (Figs 19J, 20E).

" legs 1-3 (Figs 20B-D) same as in numerous
species of the Glyphiulus javanicus-group [Golovatch
et al., 2007b, 2011c]; legs 1 with an unciform, rather
short, doubled, central process flanked by similarly
short, setose, sac-shaped, flattened telopodites.

Anterior gonopods (Figs 20F & G) peculiar in lateral
coxal process (Ip) being slender, subequal in length to
telopodite (te) and medial coxal process (mp), Ip clearly
subtending te apex. Posterior gonopods (Figs 20H)
shorter, ending in a shorter lateral lobe and a consider-
ably higher, simple flagellum.
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Fig. 24. Trachyjulus phylloides sp.n., J' paratype from Cave Tham Kun Mung. A & B — anterior gonopods, front and caudal views,
respectively; C & D — posterior gonopods, caudal and front views, respectively. Scale bar: 0.2 mm.

Fig. 24. Trachyjulus phylloides sp.n., napatun G u3 nemepsl Tham Kun Mung. A, B — nepesHie roHONo/bl, COOTBETCTBEHHO
criepean u c3aan; C, D — 3aaHKe rOHOIO/ABI, COOTBETCTBEHHO ¢3¢ U criepeau. Macmrab: 0,2 Mm.

REMARKS. Because of its several troglomorphic
traits, this species might well be a troglobite. So far as
known, it occurs in a single cave (Map).

Trachyjulus phylloides sp.n.
Figs 21-24.

MATERIAL. Holotype &' (MNHN GA 98), Thailand, Ranong
Prov., Kraburi Distr., Cave Tham Phra Khayang, 18 m as.l.,
9.12.2009, leg. S. Golovatch & S. Panha (No. 31). Paratypes: 11
d'd, 11 22 (MNHN GA 98), 2 I, 2 92 (ZMUM), 1 J', 2 99
(ZMUC), 1 &, 1 Q (NMNHS), 1 &', 1 Q (VMNH), 1 &, 1 ¢
(MZCU), 1 &' (SEM), same locality, together with holotype; 2
d'd, 2 99, 1 juv. (MNHN GA 98), 1 ¢ (SEM), Chumphon Prov.,
Sawi, Cave Tham Kun Mung, bat guano, 28.07.1987, leg. L.
Deharveng (THA-CPN-001).

NAME. To emphasize the peculiar, phylloid anterior
gonopod telopodites, as well as most of the ventral
setae on some O podomeres.

DIAGNOSIS. Differs from congeners by the pecu-

liar, apically phylloid and strongly elongated telopodite

of the anterior gonopods, coupled with the absence of a
flagellum in bipartite posterior gonopods, and by T’
tibiae and tarsi beset with modified, apically phylloid
setae.

DESCRIPTION. Length of adults ca 22-30 mm
(d', 9); width of midbody segments 0.9—1.1 mm (T,
?). Adult body with 53-72p+3-2a+T segments (O, 9).
Holotype ca 30 mm long and 1.0 mm wide, with
72p+2a+T segments. Coloration in adults rather varie-
gate grey-brown to castaneous brown; pattern trace-
able in antennae, head, collum, venter and legs being
yellow against brown metatergal crests and greyish
interspaces. Ocelli brown to blackish.

3—4+3—4 ocelli in a single vertical row, obviously
regardless of sex or size. Labrum with seven small
teeth medially (Fig. 22A). Antennae rather short, slightly
clavate (Figs 21A, 23A). Gnathochilarium (Figs 22A,
23B) rather oligotrichous, mentum single. Collum (Figs
21A & D) smooth, only near lateral edge with a few
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light, short, superficial striae. Segments 2 and 3 rather
faintly, following metaterga fully, cristate, carinotaxy
pattern of midbody segments typically 10-9/10-9+1/
i+2/2+m/m (Fig. 21). Postcollum constriction evident,
but not particularly strong (Fig. 21A & D). Midbody
segments round in cross-section (Fig. 211). Telson
bare and smooth, paraprocts densely setose (Fig. 21C,
F & H).

Legs rather short and slender, evidently shorter than
midbody height (Figs 21A-C, G, I, 22C, 23E). Ventral
sides of ' tarsi (mostly of tibiae and postfemora as
well) beset with peculiar plumose to phylloid setae
(Figs 22C, D, 23D & E). A rather long filament/spine
at base of claw a little to well over half the length of
claw itself (Fig. 22E).

" legs 1-3 (Figs 22B, 23C & D) same as in numer-
ous species of the Glyphiulus javanicus-group [Golo-
vatch et al., 2007b, 201 1c]; legs 1 with an anchoriform,
short, doubled, central process flanked by similarly
short, setose, sac-shaped, flattened telopodites and then
by much lower, lateral, setose knobs.

Anterior gonopods (Figs 22F—H, 23F, G, 24A & B)
peculiar in a slender lateral coxal process (Ip) being
about twice longer than a rounded, lobe-shaped, medial
coxal process (mp), but in its turn much shorter than a
large, apically setose, phylloid telopodite (te), Ip not
subtending te apex. Posterior gonopods (Figs 22F-H,
23H, I, 24C-D) elongate, evidently bipartite, with a
clear-cut fovea lying in distal third between both arms.
delimited apically on front face of lateral arm by a
couple of small spines; no trace of a flagellum.

REMARKS. Virtually nothing in the appearance of
this species suggests its being a troglobite. So far as
known, it only occurs in southern Thailand (Map).
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