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Diplopoda from the Nepal Himalaya:
Towards the clarification of the genus Anaulaciulus Pocock 1895
{(Diplopoda, Julida, Julidae, Brachyiulini)

ZorLTin Korsds

Abstrace

The millipede genus Ananlacinlus Pocock 1895 is characterized; its systematic position is
discussed, together with a preliminary definition to the tribe Brachyiulini. A well defined

species-group of Anarlaciselus from the Himalayan Range is reviewed. The group cons

s of the

fo”c:wim‘ species: A maequipes Incuore 1986, A, acandatus n. sp., bilineains n. sp., enghoffi
n. . kashmirensis n. 5P mpn[wms . \p, :‘n‘.f’f} n. sp., pm{ersmur;s n. sp., tibetanss n. Sp., Izgm
n. sp and topali n, sp. A character analysis (1.e., size relationships, leg polymorphism, distribution
of gnathochilarial and vulval sctae) of the g group together with an 1drnr1fu,.1t|on key to the specics
1s provided. Remarks with regards 1o the ccology and distribution of the species in Nepal are
made. A new combination is published: Anaslacinlus tonggosanensis Paix 1976, comb. nov.

Introduction

In spite of a possible first-glance expectation, the high
mountainous regions of the southern Himalaya situated in
Pakistan, Nepal, India, China and Burma seem to support
a highly diverse millipede fauna, as it has alrcady been
shown 1in the case of the oncoiuline genus Nepalmatoiulus
Maurtes 1983 (Encuorr 1987). This paper analyses the
inaequipes-group (characterized by a beaklike process on
the gonopod opisthomerite) of the only other julid genus,
Ananlaciulus Pocock 1895, which occurs, similarly o
-\"'f".!mfrrzrfr(}irffpfs in high numbers amongst the millipedes
of this region. Although all the species but one presented
here are new, there can be no doubt, or perhaps even this
indicates, that many other species may exist and still await
collecting and a description.

Material and methods

Material for study was loaned from the following institu-
tions:

Forschungsinstitut und Natur-Museum Senckenberg, Frank-
furt am Main (SME); Zoological Museum, University of Copen-

Results of the Himalaya Expeditions of |. Mar1sns, no. 235. - For no. 234 see: Stutrgarter Beitr, N

hagen, Copenhagen (ZMUC), The Natwral History Museum
(formerly British Muscum (Natural History)), London (BMNH);
Museum d'Histoire Naturelle, Genéve (MHNG);, Zoological
Institute, St. Petershurg (Z1SP); Hungarian Natural History
Museum, Budapest (TMB); National Science Museum, Tokyo
{(NSMT); Zoological Museum of the Moscow State University,
Moscow (ZMMU).

lor details on the material examined see the species descrip-
tions helow. In the case of available material, paratypes were
shared between the institutions mentioned above; depasitory
details are also given in the species descriptions.

For cvery species from each sample some selected specimens
{males and females, separately) were examined. Of those which
were analysed, temporary glvcerin slides (gonopods), permanent
slides mounted in !‘uparal (gnarhochl]‘lrlum left antenna, first
legpair, second legpair, penis, anterior and posterior lc&pan’s of a
midbody segment, and limbus), and permanent slides in Faure-
Berlese medium (vulvae) were

On analysed specimens, in addition to measuring total length
and midbody (maximum} vertical diameter (= height), measure-
ments (length and width) of antenno- and podomercs were taken
{in the case of the latter: mean of anterior and posterior legpairs
of a midbody segment), the number of podous segments {n.p.s.),
ocelli in one eve (where possible), gnathochilarial and vulval setae
were counted. Caleulations for relative length of antennae and
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legs ( toral length/midbody vertical diameter), and leg slenderness
(sum of lcngtthdrh ratios of prefemur, femur, postfemur and
tibia) were also made.

Scanning electron micrographs (Jeol JSM-840) were taken
and mounts arc deposited in the Zoological Muscum, University
of Copenhagen.
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Systematic position of Anaulacinlus

Anaulaciulus has wraditionally been placed in the tribe
Brachyiulini VeErHOEFF 1909, subfamily Brachyiulinae.
However, definitions of both these groups are unsatisfac-
tory. Brachyiulinae, in the sense of Virnorrr (1932), are
characterized by having a flagellum; being devoid of
free nmiesomerite: mesomerital process (if any) of the (in
ScHUBART 1934: anterior!) gonopod attached to the opist-
homerite, i.e., the posterior gonopod is not divided by
a deep incision to its base; males having or mleh‘
lacking expanded check lobes; ozopores !ym;: in or
closely behind the suture. The genera Oncoinlus Ver-
HOEFF 1893 (= Unciger BRANDT 1841), Fusiulus ATTEMS
1909 (= Ananlaciulus Pocock 1895), Microbrachyinlus
VERHOEFE 1897 (= Brachyiulus Bervese 1884), Brachyin-
fus sensu Vernorrr (1932) nec BERLESE (1884) (=
Chromatoiulus sensu auct., nec VERHOEFF 1894; = Mega-
phyllam Vernoreer 1894), and a few others were listed as
belonging to this subfamily. The definition of the tribe
Brachyiulini in the sense nf VFRHOFFF (1909, 1910, 1932),
as (Jpp()bt‘.d to Oncoiulini (with Unciger and Chaitotulns
VERHOEFF 1895), is based on the lack of a division of
the pochrlor gonoped into an opisthomerite and a meso-
merite, where the latter together with the promerite
would give the forceps-like arrangement characteristic of
most other tribes of the Julidae (Scuusart 1934), ATTEMS
(1939), following that consideration, already grouped
Unciger and allies in Uncigerini Lonmanper 1936 (=
Oneoiulini VERHOEFF 1909), and placed this tribe in the
subfamily Julinae.

The rather confusing systematic puzzle outlined
above, with Unciger, Brachyinlus and Megaphyllum as
key genera, can be explained mainly by secking the
answer for the theoretical (and apparently insoluble)
question whether any part of the opisthomerite is homo-
logous to the free mesomerite of higher julids or not
(Arrems 1939). The result 1s a set of “mesomerital pro-
cesses”, as the amazingly “variable” parts (even posteri-
orly) of the opisthomerite were termed by various authors
{c.g., VERHOEFF 1910, ScuuparT 1934, Strasser 1976).
The question is indifferent, and it is recommended to
restrict using the term “mesomerite” for the posterior

member of the forceps-like arrangement of the advanced
julids.

In more modern literature, the subfamily Brachyiu-
linae is either disregarded (Horrman 1979, REap 1990),
or, as an extreme cxample, 1ts VERHOEIMan concept is
transferred to the Brachyiulini (Br.ower 1986). It seems
well-based and can be accepted, however, that the two
oncoiulinine genera (Unciger and Chaitoinlus) together
with other mcmbu’s of Oncoiulinae (in Leucogeorgiini,
Encrorr 1987) show close relation to the “hlgher julids”,
having the promerite and the mesomerite acting as a
pincer, although the latter is still connected to the Opl‘%—
thomerite by a “velum” (Rean 1990). Hence the remaining
Brachyiulini (s. str., nec BLower 1986} can be defined as:

- Julidae having no mesomerite on the posterior gono-
pod, but provided with a usually well-developed
flagellum; gonopods rather compressed (“flattened”)
and/or not particularly developed in the longitudinal
direction.

This definition is quite weak and far from a list of
strong apomorphic characters found in every member of
the wibe. According to Horrman (1979), Brachyiulini
comprise 24 genera, of which all except 5 are monortypig;
this alone suggests an immature systematic arrangement
within the tribe. Three genera containing numecrous
species seem to emerge from the mess: two of them
(Brachyinlus Brriese 1884 and Anawlacinlus Pocock
1895) have in common a conspicuously short promerite,
but differ in other characters. Megaphyllum VERHOEFT
1894, the third, is again obviously a “waste-paper basket”,
there can hardly be found any synapomorphy which
keeps this genus together. The whole situation 15 well
represented by the character table of Reap (1990: Table
2), where Brachyiulini show plesiomorphic states at each
of the ten characters studied except one: the expanded
male cheek lobes. This again, however, can be disregarded
at a closer examination, since, e.g., species of Anaulacinlus
do not have it. It should also be mentioned here that in
some other characters, which otherwise are considered
as typical though primitive to Brachyiulini, Anawlacinlus
differs from the other members of the tribe {(cf. REaD



199C and below). All this suggests that a thorough revi-
sion of the genera of the whole tribe may well result in
splitting it to smaller but more likely monophyletic
groups.

Genus Ananlacinlus Pocock 1895

1895 Ananlacinlus Pocock: Annals and Magazine of Natural
History, Ser. 6, 15: 366. Type species: Anandacinlus paludi-
cola Pocock 1895 (by monotypy).

1909 Fusindns Arvems, Arkiv for Zoologi, 5: 59 (synonymized
by Causey 1966). Type species: Fisinelus pinetorm ATTEMS
1909 (designation by JEEKEL 1970).

1968 Ananlacislns — MurRarayi & Paix, Bulletun of the Natio-
nal Science Museum, 11; 383,

1970 Anaslacinlus — Jreker, Nomenclator: 149,

1979 Anaulaciulus

112,
1986 Anaulacielys — ENGHOFE, Steenstrupia, 12: 117,

Horruman, Classification of Diplopoda:

Diagnosis: Member of the tribe Brachyiulini as
defined above by the male gonopod, but differs from all

()E]'K‘T gencra n:

—  having short, flattened, scale-like promerites, and long,
bifurcate penis;

— lacking both metazonital serae and expanded cheek
lobes in males.

Characrterization of the genus

Body size: small to medium sized species, body length
varies from 13—40 mm (males), 1760 mm (females); mid-
body vertical diameter 1.0-2.9 mm (males), 1.2-3.5 mm
(females); number of podous segments 40-58 (males),
40-67 (females).

Colouration: usually the common primitive julid pat-
tern (see, e.g., ENGHOFF 1982: figs. 106-107), brownish,
brown-vellowish ground colour; frequently a sharp, thin,
black middorsal Line present (see, e.g., ENGHOFF 1987:
tigs. 3—4); in a few species a characteristic dorsal pattern:
dark middorsal line (variable in width) between two light
longitudinal stripes (similarly to that of Brachyiulus pusil-
{#s LeacH 1814 or Meaapbﬂfum projectum VERHOEFF
1894). Some species uniformly dark. Legs and anal valves
usually lighter than body colour.
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Head with 2 frontal setae, usually with 4 supralabral
and a row of labral sctac; antennac with 4 apical sensillac;
gnathochilarium with usual julid arrangement and setosity
(see, e. & EncHorr 1992: f1ga. 22-23), stipites only with
group of apical setae, lamellae linguales with a few setae
usually evenly distributed; males without expanded cheek
lobes.

Collum smooth, with shorrt striac at the postero-late-
ral corner.

Body cylindrical, slightly tapering towards telson; seg-
ments not vaulted, prozonites smooth, metazonites finely
striate, without setae, suture straight, ozopores lying
closely behind i, sometimes touching it, at midbody
height; limbus straight, cellular structure hardly visible,
Seventh segment with anterior and posterior projections,
forming an opening for the gonopods (Fig. 1).

Preanal ring smooth, dorsal projection variable from
blunt, almost naught to longer, upward turned, but rarely
exceeding anal valves; telson, anal valves and subanal scalc
usually densely pilose,

Legs slender, in females without modification. In
males 1st legpair hooklike, small, 2nd without modifica-
tion, adhesive pads present on postfemora (usually very
weak), strongest on tibiae. In some species males with
characteristic legs gradually increasing in length towards
midbody (described in detail by EnGHOFF 1986); this
phenomenon appears exclusively in Anaulacinlus (among

Juliformia), although not featured in every species and

showing even individual variation.

Penis closely behind 2nd legpair (Figs. 5 and 23),

easily recognizable in situ in the opening formed by the

2nd and 3rd segments; conspicuously long, blf‘uraatc
Y-shaped (Figs. 6, 51, 66, 74); length of branches subequal
to penis body. The only similar but much shorter strue-
ture has been shown for Unciger foetidus (C. 1. KocH
1838) (VErRHOEFF 1913: Tigs. 1-4). This character, though
not explored or illustrated by former authors (except:
VERHOEFE 1941: Ananlaciulus pinetorum nivalis Ver-
HOEFF 1941, and MriknaarjovA 1982: Anaslaciulus golo-
vatchi Mikuarjova 1982}, is apparently a strong synapo-
morphy for the genus Anamndaciulus.

Female vulvae antero-posteriorly slightly flattened;
operculum always slightly longer than bursa, angular,
with two lateral cusps and often with a medial one, ante-
rior surface with two rows of setae (Figs. 32, 37, 45, 58,
63); bursa with two rows of numerous setac on each
valve, median cleft deep (Fig. 7); apodematic tube without

>

Figs. 1-4. Fig. 1. Head, first and second legpair with penis, and gonopods in situ of Anaunlaciuius nepalensis n. sp. Scale | mm. - Fig. 2.
(.nuopod opening of an intact mah,, A. nepalensis n. sp., note modifications on the 7th segment. Ventral view. - Fig. 3. A. nepalensis
- Bl lefe Oplsthomcrltc caudal view. il = intermediate lamella. - Fig. 4. A. bilineatns n. 5Py coxal pore on the nght second leg frontal

view. — All SEM, scales in Figs. 2—4: 130 pm.

ligs. 5-8. Fig,

5. Anaulacinlus tigris n. sp., penis behind second legpair, caudal view.

(4 g

Fig. 6. A. bilineatus n. sp., penis, frontal view. —

Fig. 7. A. nepalensis n. sp., right vulva, caudal view. — Fig. 8. Megaphyllum unilineatum (C. L. Kocn 1838) from Beograd, Yugoslavia,

right vulva, caudal view. — All SEM, scales 100 pm.
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Map 1. Distribution of the genus Anamlaciulus. Shadowed areas (i.e., Korea, Japan cxcl. Hokkaido, incl. Ryukyu and Bonin Islands,

and Taiwan) arc inhabited by numerous forms; numbered localities are as follows:

1. Pakistan: District Swat (pakistanus, rigris);

2. India: Kashmir (kashmirensis, topali); 3. India: Sikkim (acaundatus); 4. China: Tibet (tibetanus); 5. India: Assam (tibetanus); 6. Burma:
Adung Valley (fnacquipes Encrorr); 7. China: Kansu (enghoffi); 8. Hong Kong (tonginus Karscn 1881); 9. China: Chekiang Distriet
(paludicola Pocock 1895, vallicola (Pocock 1895)); 10. Russia: Ussuriysky District {golovatehi MiknajLova 1982). Triangles = mem-
bers of the fnaeguipes-group. For more locality details see text. Occurrence in the Philippines is doubtful. For distribution in Nepal,

sce Map 2.

secondary branch, usually straight, ampulla sphaerical or
clongated, with or without appendix (Figs. 31, 36, 44, 57,
62). As a comparison to the vulvac of two other repre-
sentatives of Brachyiulini (Megaphyllum unilineatum (C.
L. Kocn 1838), Fig. 8, and Brachyinlus pusillus (Lracn
1814), Fig. 13) indicates, the general appearance of the
Anaulacinins vulva is strongly different and characteristic
within the wibe. The differences include (as it 1s described
above): the shape of the operculum, the general shape and
spinulation of the bursa, and the structure of the apodt—
matic tube. Other members of the Brachyiulini (Figs. 8,

<

13, and also LonManDerR 1936: figs. 83-84 in his raxa
Megaphyllum (= Chromatoiulus) >przth%fz;rm, or figs.
114-115 in M. (= Chr) macrourus abchasicus and diva-
ricatus, all from the western Caucasus) seem to have the
vulvae of a rather cylindrical shape, generally thick, com-
pact, with a short, round opening at the top, forming
no deep median cleft; operculum of the same length and
closely attached to bursa, hardly ready to separate; entire
vulva densely setose, setae scattered irregularly on the
surface; apodematic tube two-branched, ending in two,
more-or-less elongated ampullae.

Figs. 9-12. Fiw. Y. Anawlacinlus bilineatus n. sp., promerites, caudal view. — Fig. 10. A nepalensis n. sp., gonopods in situ, ventral
view. — Fig, 11. A, bilinearus n. sp., lefr sccond leg, note adhesive pad on tibia, frontal view. — Fig. 12. 4. tzgris n. sp., adhesive pad on
tibia of right sccond leg, caudal view. — All SI'M, scales in Figs. 9-11: 100 pm, in Fig. 12: 10 pm.
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Male gonopods: promerite unusually short, less than a
half as long as opisthomerite, flattened, scale-like (Fig. 9),
in situ covering the anterior part of the gonopodal ope-
ning of the 7th segment (Fig. 10); usually rounded at tip,
sometimes angular, with a long, slender H’as.,d]um laterally
with a definite rudiment of tc|op0dlle on the caudal side.
Opmh::mf,rlles partly protruding from beneath the cover-
mg promerites (Fig. 10); long, slender, not particularly
developed sagittally, generally simple; without mesomerite
or mesomerital process; with several longitudinal lamellac
parallel to the axis of opisthomerite; one of them charac-
teristically arched and present in every species (Fig. 3, and
Excrorr 1986: fig. 3, “intermediate lamella™), usually
with a row of fine marginal hairs. Apical end of opistho-
merite varlable; in a coherent group of species it carries a
beak-like process (the inaequipes-group, described below).
The importance of the shape of the posterior gonopod is
discussed below together with intrageneric relationships.

Distribution: The members of the genus are
quite widespread in castern Asia (Map 1). They do not
penetrate as far south to tropical areas as it is the case in
Nepabmatoinlus Mauriis 1983 (EngHOFF 1987), with which
they overlap in the Himalaya Mis. Instead, Ananlacinlus
is distributed further to the east, and seems to be confined
to the temperate zone (or to higher altitudes): species
occur quite abundantly on the continent in Korea and
the Russian Far East, possibly also in northcastern China;
and numerous forms (Takakuwa 1941, Mivos: 1959,
SHiNOIIARA 1990) seem to represent a specics swarm on
the islands of Japan, south of Hokkaido. Various forms
have also been reported from Taiwan (Wang 1955, 1963),
and the genus probably occurs also on the Philippines
(ENGHOFF 1986).

A recent account of the species belonging to
Ananlaciulus has been presented by Encuorr (1986). He
enlisted 34 forms (30 species and 4 subspecies) known at
that time, onc additional was overlooked (Anawlacislus
tonggosanensis Parg 1976, comb. nov.) from Korea.
Since then further 4 species were described (Anasulacinlus
okinawwaensis, ryngadensis and takanot, all by SHINOHARA
199G from Japan, and A. otigonopus by Zuana 1993 from
China), and an addition of 10 new is given below. One
species, crassus ATTEMsS 1938, from Vietnam (sce also
GorovatcH 1983), was originally assigned to Fusinlus,
but has recently been removed to Nepalmatoiulus (Ena-
uoerr 1987). Apart of the 10 new, the 38 names obviously
represent a combination of valid species and forms of yet
unclear relationships (sce Korsds 1996). Morcover, there
may certainly sull be new species awaiting a description,
as such notes as “sp. 1”7 and “sp. 2”7 or data on female
specimens indicate (Liv 1988, Gorovarcd 1980, Mugra-
Kami & Paik 1968),

The ineguipes-group

Characters of the group

This species-group of the geous Ananlacinus is recog-
nized here for the first time, based on the numerous spe-
cinmens of 11 species (10 of which are new and described
below) from the southern regions of the Himalaya Mts.
The most important — and strongly synapomorphic -
character shared by all members of the group is a sub-

apical beak-like process on the opisthomerite of the male
gunopoda This process was first deseribed and illustrated
in Anaulacinlus inaequipes (ENGHOFF 1986, hence the
groupname). Other characters for the group include: the
arrangement of adhesive pads on male legs (absent or
very weakly developed on postfemur, very strong on
tibia, proceeding over the ventral side of tarsus as well:
Figs. l'l—'l"); always short, sometumes slightly downward
pointed epiproct (l‘lgs 41, 75), never turned UPW’lrdb, and
an occasional — but unique amongst juliformian millipedes
- oceurrence of male leg polymorphism (characteristic
lengthening towards midbody legs) which was analysed in
detail by Encrorr (1986). Female vulva usually with a
simple slightly coiled apodematic tube, always with
a nearly sphaerical ampulla.

Morphology

Body size: small to medium sized species, body length
varies from 13-41 mm (males), 12—49 mm (females); mid-
body vertical diameter 1.2-2.4 mm {n‘|a1|e.s), 1.2-2.6 {(fema-
les); number of podous segments 36-39 (males), 34-38
(females).

Colouration: basically the common primitive julid
pattern, with brownish, brown-vellowish or grey-brow-
nish ground colour and darker or brighter spots; in
several cases this pattern superimposed by species-charac-
teristic pattern, e.g., two pale \c|]0\v1qh parallel dorsal
stripes, or uniformly dark blackish-brown colour (for
details sce species descriptions); often with a sharp, thin,
black middorsal line. Legs and anal valves brownish, in
females usually lighter, fade brown or whitish.

Head with 2 frontal setae, usually with 4 supralabral
and a row of numerous labral setae; antennae with 4 api-
cal sensillag; gnathochilarium with usual julid arrange-
ment, promentum small, triangular, stipites mostly with
343 (1—4+2—4) setae on their apical corner, lamellae lin-
guales with a few evenly distributed setae (their number
varies berween 2—6+2-5); males without expanded check
lobes.

Collum smooth, with short striae at the postero-later-
al corner.

Body cylindrical, slightly attenuated towards telson,
segments not vaulted; prozonites smooth, metazonites
finely striate, number of striae varies between 8 and 18 in
the upper quarter of a midbody segment height, metazo-
nites without sctae, suture straight, ozopores lying closely
behind, sometimes touching it, at midbody height; limbus
straight (Fig. 2), cellular structure hardly visible. Second
and thisd segments forming an opening for penis; 7th
segment W|th characteristic pmjcctlom forming an open-
ing for the gonopods, which is, however, almost entirely
covered by scale-like promerites.

Preanal ring smooth, with a few setac at least at the
dorsal and ventral margin, sometimes (in nepalensis, niger,
topalf) along its entire margin; dorsal projection small,
never exceeding anal valves, straight, in one species (acan-
datus) almost missing, in others (enghoffi, tigris, topali)
slightly downwards pointed, setose, in males usually a bit
longer than in females; anal valves very densely, subanal
scale moderately pilose.

Legs slender, in females without modification. In
males 1st legpair hooklike, small {Fig. 67), 2nd without
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Anaulaciulus
® bhilineatus
A nepalensis
B niger

Distribution of three species of the Anawlacinins maequipes group in Nepal. - 1] Dolpo district, northern Dhaulagin Himal,

Ringmo on Phoksumdo Lake (A. bilmeatus n. sp.j; 2) ]_)ulpu 11~1r1LL ascent to pass Bagar La via Manduwa (A bulineatuns n. sp.);
3) Dolpo district, Gompa near Tarakot (A, bilimeatas n. sp.); 4) Mvagdi district, western Dhaulagiri Himal, Thankur {A. nepalensis

n. sp.); 5) Mustang district, Thaksang above Tukche (A nepalen
7) Gorkha district, Tabruk Kharka NW of Rupina La (A. niger n. sp.)
A, sger n.osp.); 9) Taplejung district, S of Gunsa (A miger n. sp.)
valley and Gunsa Khola valley (4. nmiger n. sp.). - According 1o species:

4, 5, 8; A. nzger n. sp.: localities 6, 7, 8, 9, 10,

modifications, adhesive pads present from 2nd legpair
onwards (Figs. 23, 68), on postfemora usually very weak
or completely absent (Figs, 11-12, 46), strongest on tibiae,
gradually disappearing towards body end. Coxal pores on
2nd leg in central-axial position (Fig. 4, and Enchorr
1987: fig. 35). Accessory claw usually present, its length
60-89 % (bilineatus and enghoffi females only) or
109-195 % (other species, no significant difference
between sexes) of the length of claw. In five species (bili-
neatus, inaequipes, enghoffi, nepalensis and tigris) of the
11 mcmhcm of the group, some larger males wlth charac-
teristic legs gradually increasing in length towards mid-
body (for a more detailed analysis see Encrorr 1986, and
below).

Penis long, bifurcate, Y-shaped; branches hyaline or
even mcmbraﬂcouﬂ slightly flattened, sometimes almost
leaflike. Opening of the seminal canal hardly visible, pos-
sibly at the proximal part of the branches, on the caudal
side (Fig, 5).

Female vulvae as described in detail at the genus and
species-group characterization. Setae on the frontal side of
operculum in two rows, setac on cach valve of the bursa
in two rows: 1+1 on the posterior median plate, and one
row on both the lateral and mesal sclerites, respectively
(sce, c.g., Tig. 31, following Encrom’s (1986) termino-
logy).

Male gonopods: promerite as described for the genus,
its shape individually variable, triangular, tip rounded,

sIs 0. Spuli 6 Ghorka district, Chuling I\]ml (A,

10) Tapi-\"

niger n.ospul;
8) Sankhua Sabha district, above Pahakhola {A. nepalensis n. sp.,
ng district, pass Anda Deorali, between Simbua Khola
L ua }rf’fma’cnm localities

A. bilinearns n. spa localities 1,

with or without shallow incision, rudimentary telopodite
present, flagellum long and slender. Posterior surface of
promerite smooth (Fig. 9) though compound microscopy
shows short linear shadows on more-or-less every species
(illustrated only for nepalensis, Fig. 48), obviously an in-
ternal structure,

Each opisthomerite subapically with characteristic
beaklike processes, pointed mesad, in situ touching cach
other (most species), or caudad, in parallel direction {inac-
guipes, enghoffi). Shape of the “beak™ variable, short and
wide, or slender and pointed, distally virtually in every
species provided with fine, single, short hairs (it could not
have been traced in inaequipes and kashmirensis; this
character, however, is difficult to observe and have only
importance as regards the other congeners, sce below).
Tip of opisthomerite slightly variable, ending mostly in a
small thickening (i.c., thc head of the bird™), sometimes
with or withour additional small ProCesses.
Opisthomerite strongly sclerotized along its axis, may
carry several ridges, furrm\s and lamellae. One Jamella
(= “1” in ENGHOFF 1986) always present, long, thin,
stretching mesally throughout from tip to basc of opist-
homerite, bent mesad, with a more-or-less well-developed
flange at its basc close to the sternal junction, in situ
accommodating the flagellum. Lateral side of opisthome-
rite body with another lamella (= “al” in EngHOFF 1986),
bent laterad, having a strong, sclerotized support and a
“the wing of the bird”); length

condcave,

membrancous velum (Le.,
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usually subequal to opisthomerite, in pakistanus and ribe-
tanus conspicuously 5hortm shape variable, in bilineatus,
enghoffi, kashmirensis and pakistanus broad, in acandatus
and niger narrow, slender, in others intermediate, with a
sharp, rounded, or undulate, slightly scrrulate (acandatus,
nepalensis, niger) margin.

Distribution: Species belonging to the inaequi-
pes-group scem to be confined to the southern slopes of
the Himalaya Mts. (Maps 1-2), except one species (eng-
haffi) which was collected more than a hundred years ago
in Inner China, Kansu Provinee, on the expedition of the
great Russian traveller, G. N. Potantn. All the species
seem to be restricted to very small areas, possibly because
of the isolating habitat structure of the high mountains.
This allopatric zoogeographic pdtrt.rn is generally charac-
teristic for numerous other soil-dwelling invertebrates of
the region (MaRTENS 1984).

Analysis of characters

Size relationship

Body length, vertical diameter and number of podous
segments were found to be generally close to cach other
in every specics, the values falling within the range
characteristic for the entire genus. However, adult size
diagrams of two closely related (and possibly sympatric)
species-pairs show definite differences in both males
and females. In ﬂepafcnsis and niger (Fig. 14), the number
of puduus segments is more-or-less the same, however,
specimens of miger seem hardly to exceed the maximum
vertical diameter of 1.5 mm. This feature is useful for
well, in the very similar

identification  as otherwise

species-pair. From pakistanus and wgris (Fig. 15) only
relatively few specimens were at hand. Although podous
segment numbers hardly overlap, midbody ver tu,J.I diame-
ter of pakistanus specimens does not exceed 1.5 mm and
that of rigris starts at 2.0 mm. The two specics are easy to
distinguish with the help of other characters (e.g., colou-
ration, gonopod conformation, etc.) as well.

Leg polymorphism

Length of midbody scgment legs are larger in males
of every species in the group (Fig. 16). In five species
(bilineatus, enghoffi, inaequipes, nepalensis, and tigris),
however, midbody legs of some larger males were found
to be characteristically longer, ie, exceeding the maxi-
mum vertical body diameter. The phenomenon appears as
a tendency for the whole group, for there is no sharp dif-
ference between the species with longer legged males
(kashmirensis and tibetanus males have also somewhat
longer midbody legs). Tor comparison, another male of
nepalensis with normal legs is also included in the dia-
gram, to show intraspecitic differences.

The legs are gradually increasing in length towards
midbody and then decreasing again, as it was shown in
detail on inaeguipes (ENGHOFE 1986). Longer legs are
mainly due to the larger length/width ratios of femora
and tibiae (Fig. 17), which also appears in the tarsus
length-tibia length relationship (Fig. 18). In adult julids
rhc tarsus is generally longer than the tbia (VERHOEFF
1928, EncHorr 1982, 1992), but in the males of six species
(bilineatus, enghoffi, mde‘qmpes, kashmirensis, tibetanus,
and tigris) the tibia exceeds it in length (espeunlly in eng-
hoffi). The case of kashmirensis shows again that these
characters have no sharp differences in the members of
the group.
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Table I: Number and arrangement of sctae of female vulva in the species of the Ananlacinlus inaequipes-group (extremes in paren-

theses}
- bursa operculum
T left valve l -righ[ valve |
outer mner outer inner left right
lateral median median mesal ) lateral ‘ median median [ mesal outer/ outer/ ‘
inner ‘ nner
_ 3—4 7-9 69 4-5 3—4 7-9 8§10 4-7 - 4/4 ‘ 76 ‘
(2-7) (6-14) | (6-11) | (-7 (1-7) ‘ (5-13)  (6-12) (3-7) (-9 | 29

Other characters

Two other characters analysed on the members of the
tnaequipes-group are summarized here. The number and
distribution of setae on the gnathochilarium (with a mean
of 6 on stipites, and § on lamellae linguales) show no
interspecific differences, data pooled from the entre
group are very closc to each other (Fig. 19). Number and
arrangement of setae on the female vulvae are summarized

i Table 1. Two groups of species at the edges of the
entire range are conspicuous and hence may have charac-
teristic value: acaudatus, bilineatus, inaequipes and tigris
with a high number (30-35) of sctac on bursal valves
altogether, whereas enghoffi, niger and pakistani with
tewer (17-21) setae. There seems to be no size effect in
this respect.
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Key to species of the inaeguipes-group for the differentiation of the species. Because of the close
of Anaunlaciulus relationship between the group-members, the key can
only be used as a preliminary identification; for more
The following key is compiled using external charac-  reliable result the species descriptions detailed below
ters as far as possible; gonopodal structures were only  should be consulred.
used where a closer examination of these is unavoidable
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[. Characteristic colour pattern: dark blackish-brown middorsal
stripe between two  parallel pale vellowish darsolateral
stripes; sides blackish-brown. Large males with longer legs
towards midbody. Nepal. ... ......... bilineatus n. sp.

- Colouradon different.

]

Ground colour orange-yellow or light brown, with dark
brown transverse stripes: prozomites dark, metazonites with
ground colour.

- Colour umformly dark brown, greyish brown or brown,
with usual primivve julid patrern.
3. Relatively large species, length 31-41 mm ('), 49 mm (§),
max. vertical diameter 2.1-2.5 mm (<) 24 mm (§).
Brown middorsal stripe strong, broad, continuous. Lateral
lamella of posterior gonopod subequal to opisthomerite (Iig.
65). Larger males with longer legs. Pakistan. . bigyis nLosp.
~ Smaller species, vertical diameter less than 1.5 mm. Brown
middorsal stripe thin and weak, present only on prozonites.
Lateral lamella of posterior gonopod much shorter than
opisthomerite (Fig. 57). Pakistan. ..... ... pakistans n. sp.
4. Preanal ring without dorsal projection (Fig. 27). India:
Sikkim Prov. oo acandatus n. sp.

- Preanal ring with short dorsal projection {e.g., Iig. 55). ... 5

51

Lpiproct slightly downward pointed (Figs. 40, 70). ......6
Epiproct straight {Figs. 51, 55).

6. Metazonital striation sharp, dense (13-18 in a quarter of v
tical diameter). Lateral lamella on posterior gonopod very
broad, rounded; concave;
“beak” blunt, somectimes with incisions (Fig. 34} in situ
directed caudad. Large males with legs gradually increasing

tp of opisthomerite rounded,

in length towards mldbml\ China: Kansu Prow.

= Metazomtal striation weak, hardly visible. Lateral lamella on
posterior gonopod slender, its connection to opisthomerite
through a deeper incision; tip of opisthomerite with small
processes, tringes, without hollow cavity; "beak™ slender,
pointed (igs. 67-68), in situ directed mesad. Males without

longer legs. India: Kashmie. ... .. ... ..., topali n. sp.

7. Lateral lamella of posterior gonopod with undulate or

slightly serrulate margin (Figs. 48—49, 53-54).

Lateral lamella of posterior gonopod with straight, entire
margin {Fig, 58).

8. Larger, thicker species, vertical midbody diameter of adults
usually over 1.5 mm (Fig. 14). Body colour pale greyish-
brown, legs dark brown. Epiproct sharp, pointed, longer

than in ziger (Fig. 51). Some large males with longer legs

towards midbody. Nepal. ... ... nepalensis n. sp.

—  Smallest species in the group, with slender body, vertical dia-
meter not exceeding Body dark brown,
blackish-brown, legs lighter, in females whitish. Merazonital
striation  strong. Eplprmt shorter, tip rounded (Fig. 33).

NEPAL sovmmmmssmms s ammes s i niger n. sp.

1.5 mm (Fig. 14).

9. Length of lateral lamella on posterior gonopod around rwo
thirds of opisthomerite (Fig. 538). China: SE Tiber, India:

Assam. ... tibetanus n. sp.

Length of lateral lamella subequal to opisthomerite. . ... 10

10. ,Beaks” of opisthomerite in situ directed caudad, parallel;
shape of lateral lamella fold-like {I4gs. 28-21). Large males
usually with longer legs towards midbody. N. Burma.
............................ mavguipes ENGHOPT 1986

- LBeaks” directed mesad, tips in situ touching cach other. La-
teral lamella very broad, end of opisthomerite short, “beak”
heavy, broad (Fig. 42). India: Kashmir. .. kashwmirensis n. sp.

Description of species

Anaulaciulus inaequipes ENGHOFF 1986
Figs. 19-24

1986 Anasdacinlus inaequipes ENncHOTFE Steenstrupia 120 118,

Iigs 1-4.
Marerial: dd, 2 99, (paratypes, ZMUC), Burma
Upper Burma Adung Valley, 28715'N 94°40'E, 8000 fr as.l,

25, v-10. 1931; leg. Lord Cransroox & Capt. . Kingdon
Warn.
Remarks: The species was sausfactorily described

{EnGHOFE 1986) except for some details, which achieved
relative importance in respect of other members of the
group, and are added (and illustrated) here.

Though the shape of the promerite seems to have
no specific value in the entire genus (see variations e.g.,
in MreHaLova 1982, and also in !op.ctff Figs. 65-66}, an
illustration of one of the paratype specimens may turn to
be necessary. The strong rudiments of the telopodites
(Lm:ml side, caudal view, Fig. 19) were only mentioned as

“humps” in the original description. Two different views
of the left and right opisthomerites, respectively, are also
given, for a better understanding of the foldlike lateral
(“anterior” in ENGrOFF 1986) lamella, which is characte-
ristically  different from all the other group-members

{[igs. 20-21). The concave tip of opisthomerite provided
with a small fingerlike process. The subapical pointed
processes of the two opisthomerites (“beaks™ in situ
parallel, directed caudad; hairs on them could not have
been observed in the only paratype specimen with gono-
pods. Penis illustrated together with the 2nd pair of legs,
showing relative length of branches reaching the distal
margin of 2nd coxae {Fig. 22).

The shape of the telson is illustrated for the first rime
(Figs. 23-24), showing intraepcciﬂc difference between
male and female: epiproct in males slightly longer and
more pointed (its free length reaches one rhnd of the
length of the anal valves in male, only one fifth in female).
This phenomenon seems to be present in every species of
the maequipes-group.

Description of new specles

The species in the following are treated in alphabetical
order. Features generally characterizing the entire group
are not repeated here. Colouration, which secems to be an
important factor in the inaequipes-group, is described
based on specimens preserved in alcohol; hence with old
samples more difficulties arose, and the characterization
had to be based on other (including gonoped) structures.
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Figs. 19-24. Ananlacinlus inacquipes Encuory 1986, — 19) promerites, caudal view. - 20} left opisthomerite frontomesal view
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21} right opisthomerite, caudolateral view. — 22) second legpair with penis, caudal view, — 23) male body end. — 2.4} female body end. -
Scales in Figs. 19-21: 0.5 mm, in Figs. 22-24: 1 mm.

Figs. 25-27. Anawlacinlus acandatus n. sp. — 25) promerites, caudal view. — 26) opisthomerites, frontal view. — 27) male body end. -
Scales in Figs. 25-26: 0.5 mm, in Fig, 27: 1 mm,
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Ananlacinlus acandatus n. sp.
Figs. 25-27

ITolotype: o (NSMT), India: West Sikkim, Kangchen-
dzonga area, Dzongri, 3990 m, 17, 1x. 1983; leg. 5. Ar, S.-1. Uéno
& Y. NISHIKAWA.

Paratypes: 20T, 499 (1,9 99 NSMT: 1 7, 1 ©:
TMB [slide prep. no. AN-111, 112, 113]; 1 Q: ZMUC; 1 Q: SMF
6830; 1 Q: ZMMU; 1 @2 MNHG), data as holotype.

Total material: 3 ¢7cf, 14 @9,

Derivatio nominis: The species has gained its name
trom the shape of the telson.

Diagnostis: The only species in the group with
entirely missing epiproct. From its closest relative, niger,
differs also by its larger size.

Description: Length 24 mm (Jd), 18-27 mm

(29 height 1.6 mm (), 1.7-1.9 mm (2 Q); n.p.s. 49-51
(T, 47-58 (Y D).

Colouration: Body generally brown with pale traces
of julid common pattern, prozonites grevish or bluish,
metazonites transparent brown, head, collum, preanal ring
and anal valves darker brown. Middorsal line sharp, black,
present on both pro- and nmietazonites. Legs pale brown.

Head with 4547 ocelli in a rounded eye field, length
of antennae 98 % ('), 90 % (9) of body height. Meta-

Fiygs. 28-32. Anasulaciulns bilineatus n, sp. — 28) promerites, caudal view.
view. — 31} right operculum, frontal view. — 32) male body end. — Scales in Figs. 28-31: 0.5 mm, in Fig. 32: 1 mm.

zonital striation strong, ca. 810 striac in a quarter of ver-
tical diameter, ozopores touching suture from behind.
Preanal ring without dorsal projection, almost naught,
with a few setae on epiproct and on subanal scale, anal
valves densely pilose (Fig. 28). Length of legs 60 % (),
52 % (9) of bedy height, leg slenderness 5.9 () and
6.8 (9).

Male gonopods: Promerites strongly tapering towards
tip {Tig. 25). Lateral lamella of opisthomerite equal to or a
bit longer than opisthomerite, without membrancous
“velum”, margin undulated, or shghtly serrulated; “beaks™
with only few hairs, broad, tips pointed (Fig. 26}, in situ
directed mesad, touching {or overlapping) cach other,

Female vulvae: Bursa with 32 setae, 7 on mesal and
lateral sclerites together; ampulla sphaerical, apodematic
tube long, spiralled. Operculum with a uny median tooth,
with 7-8 setae.

Distribution: India: Sikkim (Map 1).

Anaulaciulus bilineatus n. sp.
igs. 2-4, 6, 9, 11, 28-32
Holotype: & (SMF 6832), Nepal: Dolpo Distr., Northern

Dhaulagiri Himal, Ringmo on Lake Phoksumdo, 4000 m, forest
clearing, close to timberling, 15. vi, 1973; leg. |. MartEns.

29) opisthomenites, trontal view. — 30) right bursa, caudal
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ligs. 33-40. Anaulaciulus enghoffi n. sp. — 33) promerites, caudal view. - 34) opisthomerites, [rontal view. — 35) right bursa, caudal
view, — 36) left operculum + bursa, frontal view. — 37) right 17th leg of a female. — 38) right 8th leg of a male. - 39) night 25th leg
of a male. - 40) female body end. — Scales in Figs. 33-34: 0.5 mum, in Figs 35-36: 8.1 mm, in Figs. 37-40: 1 mm.
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Paratypes: 1,3 99 (1 o TMB [slide prep. no. AN-51];
3 29: SMT 6834), data as holotype. — 1 @ (SMF 6816), Nepal:
].)(J]pl] Distr., Ringmo on Lake Phoksumdo, 3600-3800 m, dry
pine forest, vi—vi. 1970; leg J. Marrins. — 13 99 (9 €9 SMIF
6839; 1 2: TMB [shde prep. no. AN-32, 53]; 1 9: ZMUC; 1 ¢:
MNHG; 1 @: ZMMU), same locality, 4000-4100 m, alpine mcad-
ows, 34 v, 1970; leg. |. Martens, - 2 29 (SMI 6841), same
locality, 3700 m, 10.-15. vi. 1973; leg. J. MarTENs. — 3 F'cf,
799 2dd, 6 29: SME 6843; 1 o: ZMUC [SEM prep.); 1 §:
TMB), Compa near Tarakot, 3300-3400 m, Picea-Betnlz torest,
11.-16. v. 1970; leg J. MarTENs, - 1 9 (SMF 6818), same locality,
2—6.vi 1973; leg, [ Marrens. — 1§ (SMF 6823), ascent to Pass
Bagar La from Ringmo via Manduwa, 4300 m, 17, v1. 1973; leg.
J. MArTENS.

Total material: 57, 28 Q9.

Derivatio nominis: The species is named after the
characteristic dorsal colour pattern, i.e., a dark brown middorsal

stripe between two pale vellowish stripes.

Diagnosis: Differs from other group-members by

colouration.

Desceription: Length 21 mm (), 19-31 mm
(P9); height 1.7 mm (), 1.7-2.2 mm (9 nps. 41
(T), 44-58 (R 9).

Colouration: Sides below ozopores dark brown, above
pale greyish-yellowish, head dark brown with usual julid
pattern, anterior margin of collum widely brown, preanal
ring and anal valves brown. Middorsal stripe wide, dark
brown, present on both pro- and metazonites, hence
dorsal pattern formed by the middorsal line and two pale
vellowish stripes. Legs marble brown.

Head with 28-30 occlli in an irregular mass, length of
antennae 132 % (), 98 % () of body height. Meta-
zonital striation strong, ca. 9 striae in a quarter of vertical
diameter, ozopores behind suture, Preanal ring with very
short dorsal projection, with a few setac on its margin, on
epiproct and on subanal scale, anal valves densely pilose
(Fig. 33). Length of legs 116 % ("), 70 % (9) of body
height, leg slenderness 9.9 (<) and 8.4 (§). Large males
W1th legs gradually increasing towards midbody.

Male gonopods: Promerites as in Fig. 28. Lateral
lamella of opisthomerite subequal o opisthomerite, with
broad membraneous “velum”, with entire margin; “hcad”
of opisthomerite round; “beaks” with only few hairs, tips
slender, pointed (Fig. 29), in situ directed mesad, touching
(or overlapping) each other.

Female vulvae {Figs. 30-31): Bursa with 33-35 setae,
12-14 of which on mesal and lateral sclerites together;
ampulla morc-or-less sphaerical, apodematic tube simple.
Operculum narrow, with a small median cusp, with 12-14
setae.

Distribution: Nepal (Map 2).

Ananlaciulus enghboffi n. sp.
Figs. 3340

Holotype: @ (ZISP), China: Kansu, southern wall of the
pass Latschi-san, Karvn Valley, 4. v. [885; leg. G. N. PoTanin.

Paratypes: 12 o, 12 99 (8 o, 7 9%: ZISP; [ T,
I ©: TMB [slide prep. no. AN-61, 62, 63]; 1 ¢, 1 §: ZMMU;
L1 Q0 ZMUC 1 of, | Q0 SMIT 6825; 1 @ MNHG), data as
holotype.

3gd, 1299,

Derivatio nominis: The species is named in honour
of the outstanding diplopodologist, Dr. ITenrik EncrorF, who
described the first species of this group (inaequipes) and also
anticipated the present one (EnGHOFE 1986).

Total material:

Diagnosis: Differs from other group-members by
the shape of the epiproct (pointed downward) and gono-
pod conformation,

Length 19 mm (), 25 mm (P)
mm (@) n.ps. 41 ()

Description:
height 1.6-2.2 mm ('), 2
43(9).

Colouration: Almost uniformly amber coloured, most
probably duc to 100 years preservation in alcohol, A fade,
thin middorsal line can be traced both on pro- and meta
zonites. Legs brown.

Head with 43 () ocelli in a wriangular eve field,
length of antenna 55 % () 0+ bodyv height. Collum in
large males especially wide, rectangular from dorsal view,
antero-lateral corner with dcnsc, short striae. \ktazomtal
striation fine, dense, sharp, 13-18 striae in a quarter of
vertical diameter, ozopores behind suture, Preanal ring
with short dorsal projection pointed downward, with a
few setac on its margin, on cpiproct and on subanal scale,
anal valves densely pilose (Fig. 40). Length of legs 158 %
(), 53 % (9 of body height, leg slenderness 15.1 (Cﬂ
and 7.9 (9). Large males with legs gradually increasing in
length towards midbody (Tigs. 37-39).

Male gonopods: Promerites tapering towards tip (Fig,
33}. Lateral lamella of posterior gonopod subequal to
opisthomerite, with very broad, rounded, membrancous
“velum”, with entire margin, connection to opisthomerite
very high; “head” of opisthomerite round, concave;
“beaks” with only few hairs, tips blunt, sometimes with
incisions (Fig. 34), in situ directed caudad.

Female vulvae (Figs. 35-36): Bursa with 21-23 setae,
only 7-8 on lateral and mesal sclerites; ampulla elongarted,
apodematic tube simple. Operculum with strong median
“hump” with a small tooth, with 10-12 setae.

Distribution: China, Kansu (Map 1).

Anaulacinlus kashmirensis n. sp.
Figs. 41-46
Holotype: o (SMF 6842, slide prep. no. AN-31), India:

Kashmir, Sonamarg, Nichinai Valley, 3100-3200 m, mixed forest,
also broadleaved trees, motst, 9. vi. 1976; leg. J. MarTENS.

Paratypes: 2 @9 (SMF 6833, slide prep. no. AN-32, 33},
data as holotype.

13,299,

NOmIinis:

Total material:

Derivatio
type locality.

The species 15 named after the

Diagnosis: Differs from group-members by the
combination of characters: colouration, shape of epiproct,
and gonopod conformation (broad lateral lamella, broad

“beak™.

Description: Length 27 mm (J), 31 mm (9);
height 1.7 mm ("), 1.8 mm (@) n.p.s. 54 (), 47 (D).



Figs. 41-46. Ananlacinlus kashwirensis n. sp.
view. — 44) right operculum, frontal view. — 45) left 28th leg (postfemur, tibia, tarsus) of a male. — 46) female body end. — Scales in
iigs. 4142, 45: 3.5 mm, in Figs. 43—44: 0.2 mm, in Fig. 46: 1 mm.

Colouraton:  Umiformly  brown, greyish-brown.
Collum  light marble brown, anterior margin darker.
Middorsal line on body segments thin, black, only on
prozonites, on metazonites missing. Preanal ring dark
brown, anal valves whitish. Legs marble brown.

Head with 27 (F) ocelli in an irregular cye ficld,
length of antennae 111 % ('), 95 % () of body height.
Collum and prozonites smooth, metazonital striation in
male strong, in females less visible, ca, 8 striae in a quarter
of vertical diameter, ozopores just behind suture. Preanal
ring with a very short dorsal projection, epiproct and sub-
anal scale with only a few setae, anal valves densely pilose
(Tig. 46). Length of legs 88 % (), 56 % (@) of body
height, leg slenderness 9.1 (") and 7.6 ().

Male gonopods: Promerites as in Fig. 41. Lateral
lamella of posterior gonopod subequal to opisthomerite,
with very broad, rounded, membraneous “velum”, with
entire margin, connection to opisthomerite high; “head”
of opisthomerite round, concave; “beaks™ without hairs,
broad. pointed (Fig. 42).

Female vulvae (Figs. 43-44): Bursa with 27-30 setae,
9—11 on lateral and mesal sclerites; ampulla slightly clon-
gated, apodematic tube simple. Operculum with a weak
median cusp, with 13-14 setae on frontal side.

Distribution: India: Kashmir (Map 1).

41) promerites, caudal view,

)

42} opisthomerites, [rontal view. — 43) right bursa, caudal

Anaulaciulus nepalensis n. sp.

Figs. 1,3, 7, 1C, 4751

Holotype: o (SMEF  6828), Nepal: Mustang  Distr,
Thaksang above Tukche, 3150 m, Pinus excelsa-Abics forest,
forest clearing, BerLese sample, 26.-29, 1v, 1980; leg, |, MarTens
& A. Ausobsky.

Paratypes: 1 @, 2 juvs (1 ¥ TMB [slide prep. no. AN-
71]; 2 juvs: SMI 6826), data as holotvpe. - 16 7, 5 29, 19
juvs (12 o, 1 @, 19 juvs: SMF 6844; 1 o, 1 @: TMB [slide
prep. no. AN-72, 73], 1 f, 1 @ ZMUC [SEM prep.]; 1 o, | =8
MNHG; | @, 1 @2 ZMMU), Nepal: Mustang Distr, Thaksang,
3150-3430 m, clearing, 26.-29. 1v. 1980; leg. J. Martens & Al
Ausonsky. — 1 %, 33 juvs (SMT' 6840), same locality and date,
3150 m, Abies-Betula forest, BrrLese sample; leg. J. MarTens &
A, Auvsossky. — 1 o, I juv. @ (SMF 6821), Mustang Distr, on
the way [rom Tukche to Thaksang, 2650-2950 m, Cupressis-
Pinns, 26, 1v. 1980; leg. J. Marrens & A. Ausossky. — 2 7',
19 of, | @ SMIG | ofr ZMUC), Mustang Dist.,, Thaksang
above Tukche, clearing in pine forest, 3100 m, 17, 1.-11. 1L
1974; leg. ] MarTeNns. - 1 P, 2 juvs (SMF 6817), same locality,
Thaksanyg above Tukche, 3100 m, clearing in pine forest, x1. 196%;
leg. J. Martexs, — 3 Q9 (2 §9: SMF, | §: ZMUC), same
locality, 31063400 m, mixed forest, 510, vii. 1970; leg. |.
Martens. — 1 9@ (SMI 6819), same locality, 3150 m, 2.-4. viL.
1973; leg. |. MarTEns, - 2 7', 1 @ (SMF 6824), same locality,
ascent to Thaksang, 2700-2900 m, L. vir. 1973; leg. J. MarTENS. -



80

: 3 i
Figs. 47-51. Anaulaciulus nepalenss n. sp.

48

47} promeritws, caudal vicw. — 48) opisthomerites, caudal view. — 49) right opisthomerite,

frontal view. — 5C) penis, caudal view. — 51) male body end. — Scales in Figs. 47-50: 0.5 mm, in Fig. 51: | mm,

9T, 8PP (6 TT, 5 PP SMF 6837, 1 o, | Q: TMB; 1 F,
190 NSMT: 1 o, 1 @ BMNH), Myagdi Distr, Western
Dhaulagiri [imal, Thankur, 3350 m, pine-fir forest, 26.-27. v.
1970; leg. J. MarTENs. - 2 99, 27 juvs (1 @, 27 juvs: SMF 6829;
1 @: TMB [slide prep. no. AN-94, 95]), Nepal: Sankhua Sabha
Disir., above Pahakhola, 2600-2800 m, Quercus semecarpifolia,
Rhododendron, 31, v.=3, vi, 1988; leg. |. Marrens & W. Scria-

WALLER.
Tortal material: 31 o, 24 9, 65 juvs.

Derivatio nominis: The species is named after the
country of its origin, from where it was the most abundant spe-
cies in the present samples.

Diagnosis: Largest species in the group. Differs
from others by colouration, shape of epiproct and gono-
pod structure.

Description: Length 22-30 mm (JQ), 16-31 mm
(9% height 1.7-2.3 mm (FJ), 1.5-2.6 mm ($9)% n.ps.
37-59 (T ), 34-55 (QQ).

Colouration: Uniformly brownish, grevish-brown or
bluish-grey, primitive julid pattern fade, hardly visible,
head and preanal ring darker, anal valves light brown.
Middorsal stripe very thin but sharp, black, continuous.
Legs dark marble brown, in females a bit lighter.

Head with 25-27 (7 QF), 37-46 ($9) ocelli in a rec-
tangular cye, length of antennac 98 % ('), 88-99 %
(9%} of body height. Metazonital striation strong, 9-12

striac in a quarter of vertical diameter, ozopores clearly
visible, behind suture, which is slightly bent frontad at
ozopores. Preanal ring with slender, pointed dorsal pro-
jection, with a few setac on its margin, cpiproct, subanal
scale and anal valves densely pilose (Fig. 51). Length of
legs 72 % (cf), 57-68 % (29) of body height, leg slen-
derness 7.6 () and 7.5-7.7 (99). In a few large males
midbody legs longer.

Male gonopods: Promerites with tip rounded (Tig.
47). Lateral lamella of opisthomerite long, subequal to
opisthomerite, its shape not very broad, with undulate
margin; “head” of opisthomerite long, round; “beaks”
with hairs, tips pointed (Figs. 48-49).

Female vulvae: Bursa with 26-27 setac, 8-9 on lateral
and mesal sclerites; ampulla sphaerical (as in Fig. 30), apo-
dematic tube short, simple. Operculum with a median
cusp, with 13 setae on frontal side.

Distribution: Nepal (Map 2).

Anaulaciulus niger n. sp.
Figs. 52-55

Holotype: o (SMF 6833), Nepal: Taplejung Distr., Pass
Anda Deorali, between Simbua Khola and Gunsa Khola,
4250-4520 m, alpine meadows, 9. 1x. 1983; leg. |. MarTENs & B.
[Jaans.



Figs. 52-55. Amautlacinlies niger n. sp. — 52) promerites, caudal view. — 33) opisthomerites,
frontal view. — 54} lelt opisthomerit, caudal view. — 55) male body end. - Scales in Figs,

52-54: 0.5 mun, in Fig, 33: 1 mm.

Paratypes: 1,9 29, 2juvs (1 I, 7 £9, 2 juvs: SMF
6831, 1 92 TMB [slide prep. no. AN-82, 83]; 1 ¥: MNHG), data
as holotype. — 1 1 9 (1 s TMB [shdc prep. no. AN-RI]
1 & SMF 6836), Taplejung Diste, 5 Gunsa, 4270 m, alpine mea
dows, dwarl bushes, rock debris, 10, . 1983; leg. | MaRTENS &
B, Daaws, — | of (SME 6822, Gorkha Distr,, Chuling Khola,
3003400 m, Abies-Quercs, 3. vin. 1983; leg, [ Martens & W,
Scrawaller, - 2 I, 2 §F (L o 1§ SMF 6827, 1 ot
ZMUC; 1| P ZMMU), Gorkha Distr, S% Rupina La, Tabruk
Kharka, 4030 m, 7.-8. vin. 1983; Jeg. |. Martons & W S5cHa-
walLir, — | ¢f, 1 9, (SMI 6838, slide prep. no. AN-91, 92, 93),
Nepal: Sankhua Sabha Distr. above Pahakhola, 2600-2800 m,
Quercus j'f.'mff:"arpifr:fz:z, Rbododendron, 31, vi=3. vi, 1988; leg.
J. MarTENs & W. SCHAWALLER.

Total material: 777, 13 P9, 2 juvs.

Derivatio nominis: The species 15 named after its uni-
form blackish body colour.

Diagnosis: Smallest species in the group. Ditters
from others by colouration and gonopod structure (lateral

lamella of opisthomerite very slender).

Description: Length 16-18 mm (J'C), 13-23 mm
(©Q) height 1.0-1.3 mm (Fd), 1.1-1.5 mm (2 9); n.p.s.
36-50 ('), 39-55 (@ Q).

Colouration: Uniformly dark brownish, blackish-
brown, primitive julid pattern very dark. Middorsal suripe
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very thin, black, sometimes weak. Tegs light marble
brown, in females whitish.

Head with 22-29 (o), 30-37 (29 ocelli in a round-
ed-triangular eve, length of antennae 101-110 % ('),
106 % (2F) of body height. Metazonital striation strong,
9-10 striac in a quarter of vertical diameter, ozopores
behind suture. Preanal ring with short dorsal projecuion,
with several setae on its margin; epiproct, subanal scale
moderately, anal valves densely pilose (Fig. 55). Length of
legs 59-79 % ('), 53-78 % (P F) of body height, leg
slenderness 6.0-6.2 (77} and 5.7-6.8 (¥ P).

Male gonopods: Promerites slender (Fig. 52). Lateral
lamella of opisthomerite long, subequal o opisthomerirte,
from which widelv separated, its shape very slender
almest without any membraneous lamella, only with
sclerotized support, with undulate or slightly serrulate
margin; “head” of opisthomerite short, concave; “beaks”
very broad, tips pointed, only with a few hairs (Figs.
53-54). Median lamella subapically with fine hairs below
its margin (not in every specimen).

Female vulvae: Bursa with 17-19 sectae, 5-7 on lateral
and mesal sclerites; ampulla sphaerical, apodematic rube
longer, spiralled. Operculum with a small median “tooth”,
with only 6-7 setae on frontal side.

Distribution: Nepal (Map 2}.



Figs. 56-57. Ananlaciulus pakistanus n. sp. — 56) promerites, caudal view. - 57} opisthomerites, frontal view. - Scales 3.5 mm.
Pigs. 58. Anaslaciselus ribetanins n. sp., right opisthomerit, frontal view. — Scale 0.5 mm.

Figs. 39-64, Anaslacinlues tigris n. sp. — 59} promerites, caudal view. — 60) opisthomertes, [rontal view. - 61) penis, caudal view. —
62) male tirst legpair, caudal view, — 63) male second legpair, caudal view. — 64} female body end. — Scales in Figs. 39-62: 0.5 mm, in
Figs. 63-64: [ mm.



Anaulacinins pakistanus n. sp.
Figs. 56-57

Holotvpe: o (MHNG), Pakistan: Swar, Malam Jabba,
500-2600 m, Abies forest, sifred leaves and mosses, 18. v. 1983;
leg. C. BesucHer & 1 LosL.

Paratvpes: 1 (TMB, slide prep. no. AN-21), data as
holotvpe. — 1 ¥ (MHNG, slide prep. no. AN-22, 23), Swa,
above Utror, 2600 m, wet meadow, some rotten wood, mosses,

1983; leg. €. Besucher & L Lone — 1 (MEING), same
locality, 2500-260C m, Abies and Cedrus forest, rotten Abies log,
14. v. 1983; leg. C. Besvonzr & L LoeL.

Yt g,

nominis:

2

Toral material
Derivatio The species is named after the
country of origin.

Diagnosis: Differs from other group-members by
colouration and by the short lateral lamina on the opist-
homerite. Closest relative tigris, from which it differs by
middorsal stripe pattern and gonopod conformation.

Description: Length 19-21 mm (7. slighty
stretched), 12 mm (9); height 1314 mm (F ), 1.3 (P
n.p.s. 3743 (), 33 (9).

Colouration: Yellowish orange-vellow, with brown
pattern on prozonites, head and penultimate segments
chestnut brown, anal valves light vellow or pale vellowish
brown. Middorsal stripe narrow, present only on prozoni-
tes; the tranverse bands, prov ided by the brown prozo-
nites and vellow metazonites along the body,
emphasized. Tegs light brown or whitish.

Head with 19-21 (&), 18 (9) ocelli per eve, length
of antennac 105 % (), 107 % (2) of body height.
Metazonital striation weak, hardly visible, ozopores small,
hidden, behind or in suture. Preanal ring with short
dorsal projection, subanal scale with a few setae, anal
valves denselv pilose. Length of legs 54 % (), 52 % (9)
of bodyv height, leg slenderness 7.2 () and 5.8 ().

Male gonopods: Promerites Fig. 56. Lateral lamella of
omerite short, a quarter shorter than the opistho-

t ction to the opmhumtl ite with a shallow
“head” of opisthomerite
with a few hair, tips slender,

thus more

entire mar “lIL

“beaks”

"y

Ivae: Bursa with 21-24 serac, 89 on lateral
and mesal sclentes; ‘.mpu]ia shghtly elongated (as in Fig.
43, apodemartic tube simple. L_"pc;xu]um with a weak
median cusp, with only 6 setae.

b 1
Female

Distribution: Northern Pakistan (Map 1).

Anaulaciulus tibetanus n. sp.
Fig. 58

Holotype: o (BMNH 1938.7.19.81-82., :a';':
AN-121), China: East Tibey, valley of Da Chu, vi
RAULBECK.

e p-'ep. no.
. 1936; leg. R.
Paratypes: | P (TMB, slide prep. no. AN-122, 123), data
as holotype. I § (BMNH 1932.10.15.149), India: Assam,
28°25'N 94°55°E, 11 000 fu as.l., 20. 1x. 1931; leg. Lorp Cran-
sro0k & Capt, J. Kingdon Warb (according 1o the original label
“China: Southeast Tibet”, but the geographical co-ordinates
presently locates it as stated above).

Total material: 1 G299,
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Derivatio nominis: The species is named after the

region from where it is originated.

Diagnosis: Differs from group-members by gono-
pod conformation (short and broad lateral lamina on
opisthomerite). Closest relative by gonopods pakistans,
trom which it differs by colouration.

Description: Length 24 mm (), 28 mm (29
height 1.4 mm (), 1.7 mm (@); mp.s. 44 (), 46 (Q).

Colouration: Original colour completely lost due to
preservation in alcohol. Present colour uniformly pale
vellow, remnants of julid pattern on head, and traces of a
thin, continuous middorsal line. Legs whitish.

Head with 35 ('), 23 (2) ocelli per eye in a rounded,
small field, antennac broken on all three specimens.
Frontal setae missing on all specimens, but probably pre-
sent in the species.
finelv striated, shining like silk; ozopores small, hardl\
visible, behind suture. Preanal ring with broad dorsal pro-
jection, subanal scale with a few setac, anal valves with
traces of dense pilositv. Length of legs 97 % (), 62 %
(?) of body height, leg slenderness 8.9 () and 7.8 (9).

Male uumnpud‘.

Metazonites almost smooth, very

Promerites as in Tig. 59. Lateral
lamella of oplblhomerlte very short, widely connected to
opisthomerite, broad “velum” with entire margin, sclero-
tized support short, weak; “head” of opisthomerite short,
round, “beaks” very slightly  curved
downwards, pointed (Fig. 58).

Female vulvae: Bursa with 22-23 setae, 7 on lateral
and mesal sclerites; ampulla sphaerical, apodematic tube
longer, curved and coiled. Operculum with a weak
median cusp, with 8 setae on frontal side.

Distribution: China: SE Tibet and the neighbour-
ing region in India: Assam (Map 1).

concave; 51!.‘,1'1(]61’,

Ananlaciulus tigris n. sp.
Figs. 5, 12, 59-64

o (MHNG), Pakistan: Swat, above Miandam,
1983; leg. C.

Holotyvpe:
2400-2500 m, Abies forest, under stones, 17. %
BesucHer & 1. Lont.,

Paratypes: 2 4 (1 ¢ TMB [slide prep. no. AN-13];
1 ot ZMUC [SEM prep.]), data as holotype. — | & (MHNG),
same locality, sifted leaves and mosses. — | @ (MHNG, slide
prep. no. AN-11, 12), same locality, 2330 m, under stones near
snow and near seream, 10, v. 1983; leg. C. Besucner & 1. LosL.
4+ 1.

Derivatio nominis:
1":1L'.r[‘riﬁtllf. E(}lnur P?ltr.lfl"n_. i,f_’., t]'](_’ d.l]'l( IT['{)W]'I SP()t.‘i a'l"l(_{ .‘;E]'{].N_‘.‘;
on oa ]ight ()ral‘lgt‘--}-‘elh:\\-‘ 1‘};1{.‘1(gl'0und,

Total material:

The species is named after its cha-

Diagnosis: Differs from other group-members by
colouration. Closest relative pakistanus, from which 1t
differs by larger size (Fig. 15), and by gonopod confor-
mation (i.e., lateral lamella longer, more slender).

Description: Length 31-41 mm (JJ"), 49 mm
2. slightly stretched); height 2.1-2.5 mm ('C), 2.4 mm
(D) np.s. 47-55 (F ) 43 (9).

Colouration: Bright orange-vellow with dark brown
pattern, primitive julid colouration strongly emphasized.
Head, first 3 segments and body end with telson very
dark. Prozonites with vertical dark brown band, on sides
from ventral to dorsal tapering, metazonites orange, espe-
cially on midbody. Middorsal stripe dark brown, broad,
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present on both pro- and metazonites. Anal valves dark
brown. Legs and antennae marble brown.

Head with 3941 {JQ"), 36-37 (Q) ocelli per eye,
length of antennac 105 % ('), 88 % (9) of body height.
Metazonites moderately striated, ca. [4 striae in a quarter
of midbody segment height, ozopores behind suture with
a quarter metazonital length, Preanal ring with short dor-
sal projection pointed slightly downwards, subanal scale
with 8-10 sectac, anal valves densely pilose (Fig. 64).
Length of legs 101 % ("), 54 % () of body height, leg
slenderness 11.6 (¢F) and 8.9 (9).

Figs. 65-70. Ananlacinlus topali n. sp. — 65—66) promerites of two
specimens, caudal view. — 67) opisthomerites, frontal view. — 68)
right opisthomerite, caudal view. — 69) penis, caudal view. - 70)

male body end. - Scales in Figs. 65-69: 0.5 mm, in Fig. 70: 1 mm.

Male gonopods: Promerites Fig. 59. Lateral lamella of
opisthomerite long, subequal to opisthomerite, modera-
tely broad, rounded with entire margin; “head” of opis-
thomerite round, concave; “beaks” with hairs, tips pointed
(Fig. 60).

Female vulvae: Bursa with 30-31 sectac, 9-11 on lateral
and mesal sclerites; ampulla slightly elongated, apodematic
tube short, simple. Operculum with a strong cusp, with
17-18 sctac on frontal side.

Distribution: Northern Pakistan (Map 1).

Ananlaciulus topali n. sp.

I'igs. 65-7C

Holotype: & (IMB, slide prep. no. AN-41), India:
Jammu and Kashmir, Pahalgam, 2302 m, under stones in forest,
13, vL. 1967; leg. Gy. TopAL.

Paratypes: 1 L8 99 (1 7,5 @9: TMB [slide prep. no.
AN-42, 43]; | @ SMF 6820; 1 §: ZMUC; | @: ZMMU), Jammu
and Kashmir, Yusmarg (30 km W Srinagar}, ca. 2300 m, under
bark of trees in coniferous forest, 29. v. 1967; leg. Gy. ToPAL.

Total material: 25,8 22,

Derivatio nominis: The species name is given in
honour of the collector, a well-known mammalogist, mv collea-
gue Dr. Gyorgy Torir (Hungarian Natural History Museum,
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Budapest}, for his enduring merits in collecting arthropeds on his
various expeditions, cspecially to India.

Diagnosis: Differs from group-members by the
epiproct (pointed downwards) and gonopod conforma-
tion (short and broad lateral lamella on opisthomerite,
small processes on the “head”).

Description: Length 20-21 mm (Jd"), 26-32 mm
(9% height 1.4 mm ("), 2.1-2.5 (9 9) np.s. 39 (),
4347 (P 9).

Colouration: Brown, dark orange-yellow with primi-
tive julid pattern, head and anterior border of collum dar-
ker, anal valves light brown, yellowish. Thin, black mid-
dorsal line, only on prozonites. Legs in males light
vellowish, in females amber coloured.

Head with 25 (), 34-36 (2 Q) ocelli per eve, length
of antennac 96 % ('), 79 % (9} of maximum vertical
body diameter. Metazonital striation fine, dense, difficult
to count, but ca. 13 striae in a quarter of midbody height;
ozopores behind suture. Preanal ring with short dorsal

Comments on eco

The following remarks are based on the informanon
kindly provided by Dr. J. MarTENs and are hence related
to the distribution of the group-members in Nepal.
Although he has extensivelv collected  soil-dwelling
arthropods in a multitude of localinies all over Nepal
| months of the

T
lacinlus

except of the extreme west and during a
vear (see MarTENS 1987), the distribution of Anax
seems to be quite patchv and the species in question are
highly local and isolated. All species occur only at high
altitudes, not below 2700 m and well above the nmberline

up to 430C m, in alpine meadows. This 1s already 2
distinet sign of Palaearctic affininies of -'hc- genus 1n 'hr‘
region concerned (Martens 1984), no species being able,
apart from extreme local endemisms, to conguer lower
subtropical alutudes.

The Palacarctic affini Ei" can even be de-
fined in more detail. A. ¢ at
more-or-less monsoon-protected areas NW of Dh:.u]_wm
where it inhabits the local forest remnants and pernetrates
into the moist alpine meadows above timberline. Similar

found only in dry,
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projcction pointed downwards (Tfig. 70}, with several
selae on its entire margin, on cpiproct and on subanal
scale, anal valves with dense pilosity. Legs conspicuously
short in both males and females, length of a midbody pair
56 % (d'), 33 % (9) of body height, leg slenderness 6.5
() and 8.3 ().

Male gonopods: Promerites variable as in the entire
genus, two examples of their shape illustrated in Figs,
65-66. Lateral lamella of opisthomerite short, widely
connected to opisthomerite, rather broad “velum” with
entire margin, almost without any sclerotized support;
end of opisthomerite slender (without typical “head”),
“‘TI‘\ s0me ‘\I-l(l'lt PTUKCSSG l‘l?q.]i.b \1‘[]’\ a {'C‘\v h"!qu Q[Ln—
der, strongly curved downwat‘ds, pointed (Figs. 67-68).

Female vulvae: Bursa with 23-25 setae, 7-9 on lateral
and mesal sclerites; ampulla sphacrical, apodematic tube
short, simple (as in Fig. 30). Operculum with a median
“tooth”, with 9-10 sctae on frontal side,

Distribution: India: Kashmir (Map 1).

ogv and distribution

conditions hold true for the more abundant A. nepalensis,
which seems to be confined to the mesophilic coniferous
forests in Thakkhola, the “Inner Valley” between Dhaula-
girt and Annapurna, also a monsoon-reduced area. It is
common in the pine forest above Tukche (Thaksang area),
but was surprisingly absent from many other collecting
sites in the larger Thakkhola area. Trs highly localized
occurrence in the western fringe of Dhaulagiri (Thankur)
is again unexpected.

TE‘J:‘ closely related species A. niger shows, at least at
present, also a very patchy distribution at the eastern
slopes of Kangchendzonga in extreme E Nepal, to the W
in one ot the side valleys of Arun River (Pahakhola), and
again several hundred kilometers to the W in the Manaslu
massif. The presence of a third (similar) species in the
castern Kangchendzonga (Sikkim), A. acandarus, further
complicates the distribution pattern, and one can be sure
that with future research more isolated populations will
be discovered, and then perhaps will resolve the zoogeo-
graphy of the group.
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