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ABSTRACT: Among the samples of South Korean
Diplopoda kept at the Chonbuk National University,
Jeonju, Republic of Korea there occurred four species
new to science: Ansiulus deminutus sp.n. (Mongoliul-
idae), Anaulaciulus parvulus sp.n. (Julidae), Epaner-
chodus gangwonus sp. n., and E. multiprocessus sp.n.
(Polydesmidae). Based on a restudy of the holotype of
Epanerchodus koreanus, the following new synonyms
are advanced: Epanerchodus koreanus Verhoeff, 1937
= Epanerchodus dichotomus Takakuwa, 1954, syn.n. =
Epanerchodus bifidus Takakuwa, 1954, syn.n., the val-
id name being the former.

PE3IOME: Cpenu roxuokopeiickux Diplopoda,
xpaHsmuxcs B YHuBepcutere YoHOyk, YOHIKY,
Kopest, oka3zanuch 4eThlpe HOBBIX JIsl HAYKH BUJA!
Ansiulus deminutus sp.n. (Mongoliulidae), Anaula-
ciulus parvulus sp.n. (Julidae), Epanerchodus gang-
wonus sp.n. u E. multiprocessus sp.n. (Polydesmi-
dae). Ha ocHoBe mnepewucciienioBanus ronotuna Epa-
nerchodus koreanus yCTaHOBICHBI HOBBIE CHHOHH-
mbL. Epanerchodus koreanus Verhoeff, 1937 = Epa-
nerchodus dichotomus Takakuwa, 1954, syn.n. =
Epanerchodus bifidus Takakuwa, 1954, syn.n., Ba-
JUIHOE HA3BaHUE TEePBOE.

Introduction

Among the diplopod samples from South Korea,
kept at the Chonbuk National University, Jeonju, Re-
public of Korea, four species new to science have been
found. Their descriptions are presented below. In addi-
tion, a re-examination of type material of Epanerchodus
koreanus Verhoeff, 1937 has permitted to resolve its
identity as one of the particularly poorly-known Korean
species as well as to reveal its two junior synonyms.

Most of the type material treated below is kept at the
Chonbuk National University, Jeonju, Republic of Korea

(ChNU), while a few duplicates have been shared with the
collections of the Zoological Museum of the State University
of Moscow, Russia (ZMUM) and of the Institute of Biology
and Soil Science, Far Eastern Branch of the Russian Academy
of Sciences, Vladivostok, Russia (IBSV). Type material of
Epanerchodus koreanus Verhoeff, 1937 has been returned to
the Zoologische Staatssammlung, Munich, Germany (ZSM),
where it belongs.

Descriptive part

Epanerchodus gangwonus Mikhaljova & Lim,sp.n.
Figs 1-8.

Holotype & (ChNU), South Korea, Gangwon-do, Inje,
51X.1998; leg. KY. Lim

NAME: The specific epithet refers to the type locality.

DIAGNOSIS: Differs from other congeners by the pres-
ence and configuration both of the postfemoral and the
additional processes of the gonopods, also by the flattened
gonopod telopodite and the curved outer horn (or by the
presence and configuration of three distofemoral processes
and the curved exomerite in terms of Golovatch [1991] and
Djursvoll et al. [2001]).

DESCRIPTION: Adult male 27 mm in length, 4.5 mm in
width. Coloration reddish pink, venter pinkish beige, anten-
nae reddish pink.

Head (Fig. 1) with a densely setose anterior part. Vertigial
setae absent. Genae rectangular in dorsal view. Antennae
(Fig. 2) long and slender, clavate. Length ratios of antenno-
meres 2-7 as 3.3:4.5:3.2:4.0:3.0:1, width ratios as
1:1:1:1.05:1.4:1. Collum (Fig. 1) much broader than head,
transverse and protruding laterad, acutangular posterolateral-
ly. Body parallel-sided on somites 6-15, further on gradually
tapering toward telson. Metatergal polygonal sculpture very
weak, like three transverse rows of bosses (Fig. 3). Tergal
setae tiny, blunt, almost all broken off. Paraterga very well-
developed, elevated above middorsal level (Fig. 4), each
paratergum wider than long, caudolateral corners pointed;
anterior margin convex and smooth, lateral margin with 3—4
weak incisions, each bearing a minute seta, posterior margin
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Figs 1—8. Epanerchodus gangwonus spn., holotype &: 1 — head and collum; 2 —antenna; 3 — body segment 9; 4 — body segment
6 (caudal view); 5 — rear part of body (caudolateral corner of body segment 18 broken off); 6 — gonopods (ventral view, slightly
shifted mesad); 7 — gonopods (lateral view); 8 — gonopods (mesal view). — Scales in mm. Mikhaljova del.

Puc. 1=8. Epanerchodus gangwonus spn., rosotun J': 1 — roaosa 1 KoaayMm; 2 — aHTeHHa; 3 — cerment Teaa 9; 4 — cermeHT Teaa
6 (Bua c3aAn); 5 — 3aAHS 4acTDb Teaa (3aAHeBOKOBOM Yroa cermenTa Teaa 18 obaoman); 6 — roHomnoaun (Bup CHU3Y, HEMHOTO HOBEPHYT

K cepeanne); 7 — rononoann (sup cboky); 8 — ronomoamn (smp msuytpu). — Macmrrab B mm. Mikhaljova del.
with an incision on somites 3—15, this incision gradually Following traditional terminology, gonopods (Fig. 6-8)
growing deeper toward midbody somites and then again shal-  with a usual, heavily setose prefemoral portion. Femur well-

lower toward telson. Ozopores evident, dorsal, ozopore formu-  developed, with a short, somewhat curved, outer horn. Clivus
la normal. Telson (Fig. 5) with an ovoid, setigerous epiproct.  broad, with a lamelliform margin. Seminal (= prostatic)

Legs long and slender. Legpairs 1 and 2 somewhat re-  groove making a characteristic loop, ending at bottom of
duced as compared to subsequent pairs. femoral cavity. Postfemoral process small, blunt apically.
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Figs 9—14. Epanerchodus multiprocessus spn., holotype 0': 9 — head and collum; 10 — antenna; 11 — body segment 10; 12 —
gonopods (mesal view, slightly shifted ventrad); 13 — gonopods (lateral view); 14 — gonopods (ventral view). — Scales in mm.

Mikhaljova del.

Puc. 9—14. Epanerchodus multiprocessus spn., ronotunt 0: 9 — rososa m koaaym; 10 — anrenna; 11 — cerment Teaa 10; 12 —
roHOIOAMM (BMA M3HYTPM, HEMHOTO IIOBEPHYT HA BEHTPAABHYIO CTOPOHY); 13 — ronomoann (Bua c6oxy); 14 — roromoamnn (Bup cHu3y).

— Macmrab 5 mm. Mikhaljova del.

Telopodite long, somewhat curved, flattened, at base with a
slender additional process pointed apically.

Following a modern approach to polydesmid gonopod
promorphology [Golovatch, 1991], endomerite, currently
referred to as exomerite [Djursvoll et al. 2001] (= outer horn),
short and somewhat curved while distofemoral processes
three, of which cephalic one long, flattened, curved. Middle
distofemoral process slender, pointed apically; caudal one
small and digitiform.

Female unknown.

Epanerchodus multiprocessus Mikhaljova, sp.n.
Figs 9-14.

Holotype ¢ (ChNU), South Korea, Gyeongsangbuk-do,
Dodong, Ulreungdo, 41V.1991; leg. KY. Lim

Paratypes: 2 99 (ChNU), same locality, together with
holotype; leg. KY. Lim

NAME: The specific epithet refers to the presence of
several further gonopod processes and branches as compared
to other congeners.

DIAGNOSIS: Differs from congeners by the presence
and shape both of the gonopod postfemoral and the additional
processes, the bifurcate tibiotarsus, and the absence of an
outer horn (or by three distofemoral processes with a bifurcate
cephalic one and by an absent exomerite in terms of Golovatch
[1991] and Djursvoll et al., [2001]).

DESCRIPTION: Male. Length 15.0 mm, 1.4 in width.
Coloration pinkish beige, legs whitish yellow.

Head (Fig. 9) moderately setose. Genae rectangular in
dorsal view. Antennae (Fig. 10) slender, clavate. Antenno-
mere 7 with a small pubescent knob dorsally. Length ratios of
antennomeres 2-7 as 2.1:3.7:2.1:2.4:2.4:1, width ratios as
0.9:0.9:0.9:1.0:1.3:1. Collum (Fig. 9) narrower than both
head and somite 2. Body parallel-sided on somites 7-17,
further on gradually tapering toward telson. Metatergal po-
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lygonal sculpture like three transverse rows of bosses (Fig.
11). Tergal setae short, somewhat blunt apically. Paraterga
well-developed, horizontal, somewhat longer than wide, their
caudolateral corners beak-shaped pointed on somites 7-19;
anterior margin convex and smooth, lateral margin with 3—4
weak incisions, each bearing a minute seta. Telson with an
ovoid epiproct.

Legs moderately long and slender, more densely setose
ventrally. Legpairs 1 and 2 somewhat reduced as compared to
subsequent pairs. Male tarsus, tibia and, partly, postfemur
with sphaerotrichs on ventral surface.

Using traditional denomination, gonopods (Figs 12—-14)
with a heavily setose prefemoral and femoral portions. Femur
without outer horn but with long setae laterally. Clivus
moderately low, with an excavation. Seminal groove making
a characteristic loop. Postfemoral process with a subbasal
projection. Telopodites falcate, distally with two branches, of
which one longer than the other. Apex of each branch unci-
form. Basally, telopodite with an additional process with an
unciform tip.

Using modern terminology [Golovatch 1991; Djursvoll et
al.2001], gonopods without exomerite (= outer horn) but with
three distofemoral processes, of which cephalic one the stron-
gest and bifurcate. Each branch with an unciform apex.
Middle distofemoral process slender, with an unciform tip;
caudal one with a subbasal projection.

Female. Length 15.0-15.5 mm, width 1.4-1.5 mm. Col-
oration, head and body structure like in male but legs without
sphaerotrichs. Epigynal ridge behind legpair 2 low, rounded
transversely. Vulva not dissected for examination.

Epanerchodus koreanus Verhoeff, 1937
Figs 15-28.

Material examined: 0" holotype (consisting of three distinct
parts) (ZSM), “Nordkorea, Yuki ", Tiergarten (Typus - Verh.)...
Etk. Nr. 1446”. — 1 J" (IBSV), Russia, Primorskii krai (=
Maritime Prov.), Kedrovaya Pad’ Nature Reserve, bank of
Kedrovaya River, rotten stump, 7.VIL1979. — 2 J'd" (IBSV),
Primorskii krai, Nadezhdinskaya Distr., near Kiparisovo, valley of
Sirenevka River, broadleaved forest, litter, VIL1997. — 1 J
(IBSV), same locality, VIIL.1997. — 1 J", 1 9, 2 juv. (IBSV), same
locality, 281X.1997. — 3 O'd", 3 juv. (IBSV), Primorskii krai,
Khasan Distr,, Bryusa Peninsula, Kruglaya Bay, Quercus forest,
litter, 3.VIIL1998. — 1 " (IBSV), same locality, 5.VIIL.1998. —
1 & (IBSV), same locality, 6.VIIL.1998. — 1 & (IBSV), same
locality, 7.VIIL1998; all leg. EV. Mikhaljova. — 1 J" (IBSV),
Primorskii krai, near Andreevka, 42°35—36’N, 131°13’E, 11—
15.VIIL1998; leg. Y. M. Marusik. — 1 ", 1 @ (IBSV), Primorskii
krai, near Vladivostok, Eleny Island, broadleaved forest, litter,
9.VII1.2000; leg. EV. Mikhaljova.

DESCRIPTION: Male. Length 15-22 mm, width 3.3-3.8
mm with paraterga. Coloration uniformreddish beige, grayish
brown or reddish brown with paraterga bright pink dorsally,
forming a characteristic pattern of spots and stripes, legs
yellowish, antennae beige.

Head (Fig. 15) moderately setose, with two pairs of longer
vertigial setae. Genae rectangular in dorsal view. Antennae
long and slender, clavate. Length ratios of antennomeres 2-7
as 2.1:3.9:2.7:3.0:2.7:1, width ratios as 1:1:1:1.1:1.3:1. Col-
lum much broader than head, elliptical transversely; lateral
ends angulate, with one very weak notch on each side; a row
of fine setae present along anterior margin. Somite 2 broader
than collum, paraterga somewhat bent forward. Body paral-
lel-sided on somites 615, further on gradually tapering
toward telson. Each metapleurite divided by a deep transverse
groove into two unequal parts. Metatergal polygonal sculp-

ture weak (very weak on anterior somites), like three trans-
verse rows of bosses, 2™ and 3" rows being developed more
strongly than 1* one (Fig. 16). Tergal setae tiny, blunt.
Paraterga well-developed, horizontal, usually as wide as long;
their caudolateral corners increasingly pointed on somites 4—
19; anterior margin convex and smooth, lateral margin with
3—4 weak incisions, each bearing a minute seta. Ozopore
formula normal. Epiproct rounded at tip, sparsely setose.

Legs moderately long and slender, claws normal. Leg-
pairs 1 and 2 somewhat reduced in size as compared to
subsequent ones. Male tarsus, tibia and, partly, postfemur
with sphaerotrichs on ventral surface.

Using traditional terminology, gonopods (Figs 17 & 18)
with a heavily setose prefemoral portion. Femur well-devel-
oped. Clivus broad, with a lamelliform margin, outer horn
unequally bifurcate. Seminal groove making a characteristic
loop. Gonopod telopodites with a hook-shaped apex and a
group of batons subapically. Number of batons and projec-
tions of telopodite’s middle part varied (Figs 17-28). Basally,
telopodite with an additional process. Postfemoral process
long, pointed apically.

Using modern terminology [Golovatch, 1991; Djursvoll
et al., 2001], gonopods with a well-developed femorite, a
bifurcate exomerite (= outer horn) and three distofemoral
processes, of which cephalic one the strongest, bearing a group
of’batons subapically and a hook-shaped tip. Number of batons
and projections on cephalic process’ middle part varied (Figs
17-28). Middle distofemoral process slender, pointed apically,
somewhat curved; caudal one with a pointed apex.

Female. Length 33-35 mm, width 4.2-4.5 mm with
paraterga. Coloration always reddish brown with paraterga
bright pink dorsally, forming a characteristic pattern of spots
and stripes. Legs without sphaerotrichs. Epigynal ridge be-
hind legpair 2 low, rounded transversely. Vulva not dissected
for examination.

DISTRIBUTION: Korea, Russian Far East, Japan.

REMARKS: Among the Epanerchodusspecies occurring
in Korea, there are three forms particularly similar to one
another: E. koreanus Verhoeft, 1937, E. dichotomus Takaku-
wa, 1954, and E. bifidus Takakuwa, 1954. The former species
was described from Yuki, North Korea [Verhoeff, 1937] and
later erroneously reported from South Korea as well [Lim,
1988]. The second species was described from the very same
locality Yuki while at least E. bifidus was diagnosed and
illustrated based on samples from Aso, Kyushu, Japan and
Pujeon-Koweon and Masan, Korea [Takakuwa, 1954]. It was
under the name E. bifidus that Murakami & Paik [1968]
redescribed and illustrated this species in due detail as based
on Korean cave material. Since then, also sub E. bifidus, this
taxon has also been reported from the Maritime Province,
Russian Far East, where it appears to be quite common [cf.
Mikhaljova, 1998a].

That bifidus might prove to be but a junior synonym of
koreanus has long been suspected [Mikhaljova, 1993; Mikhal-
jova & Kim, 1993] but it is only recently that the holotype of
the latter species has been obtained for restudy. This has
allowed to finally confirm this synonymy as well as to add £.
dichotomus to the synonymy list even though the types of
neither E. dichotomus nor E. bifidus have been revised.
Fortunately, their original descriptions are still good enough
to be certain about the identities and synonymy. In addition,
plentiful material of bifidus has become available to directly
compare it with the type of koreanus.

Takakuwa [1954], in describing both E. dichotomus and
E. bifidus, distinguished them from E. koreanus first of all by
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Figs 15— 28. Epanerchodus koreanus Verhoeff, 1937, holotype 0": 15 — fore part of body; 16 — body segment 8; 17 — gonopods
(anteromesal view); 18 — gonopods (posterolateral view); 19—28 — variation in distal part of gonopod telopodite (= cephalic
distofemoral process according to Golovatch [1991]) from Khasan Distr. (19, 20, 27, 28), Kiparisovo (22, 23, 24, 26), Eleny Island
(21), Kedrovaya Pad’ Nature Reserve (25). — Scales in mm. Mikhaljova del.

Puc. 15—28. Epanerchodus koreanus Verhoeff, 1927, ronotund': 15 — nepeamsis uacts Teaa; 16 — cerment teaa 8; 17 — ronomopnn
(niepeane-suyTpenaunit sup); 18 — romomopmn (3asne-60xk0BO7 Bup); 19—28 — U3MEHUMBOCTD AMCTAABHON HacTM TEAOLOAMUTA
roronoani (= raasHoro amcrodpemopasbroro orpocrka mo [Golovatch, 1991]) us Xacanckoro paitona (19, 20, 27, 28), Kunapucoso
(22, 23, 24, 26), octposa Eaennr (21), sanopearmka “Keaposast ITaap” (25). — Macmrab B mm. Mikhaljova del.

the presence in both former species of a bifid outer femoral
horn (= exomerite). Indeed, based on the original description
by Verhoeff [1937], this structure was depicted uniramous
and compared with the similarly uniramous horn in E. orien-
talis Attems, 1901 [cf. Attems, 1901; Verhoeft, 1936; Myiosi,
1959; Murakami, 1969]. However, as in the holotype of E.
koreanus the exomerite is actually bifid (Figs 17 & 18), the
distinction does not hold.

E. dichotomus was said to differ from congeners by the
presence of a subtriangular projection on the midway part of
the gonopod telopodite [Takakuwa, 1954] (= cephalic
distofemoral process in terms of Golovatch [1991]). Yet the

fresh material shows this projection to vary from barely
visible to well-developed subtriangular (Figs 17-28). This
character is thus also illusory and cannot be considered as
sufficiently stable to distinguish the three species compared.
The number of bacilli in the distal part of the gonotelopodite
likewise varies considerably.

In addition, Takakuwa [1954] discriminated his E. di-
chotomus from both other forms of the trio by length of the
gonopod postfemoral process (= caudal process in terms of
Golovatch [1991]), stating this to be shorter than the addition-
al process (= middle process in terms of Golovatch [1991]).
However, both the holotype of E. koreanus (Figs 17 &18) and
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Figs 29—39. Anaulaciulus parvulus spn., paratypes J'T": 29 — antenna; 30 — collum; 31 — midbody segment; 32 — telson; 33
— legpair 1; 34 — legpair 2; 35 — promerite; 36 — opisthomerite; 37 — distal part of opisthomerite (front view); 38 — distal part
of opisthomerite (mesal view); 39 — distal part of opisthomerite (caudal view). — Scales in mm. Mikhaljova del.

Puc. 29—39. Anaulaciudus parvulus spn., mapatunst 'J: 29 — antenna; 30 — xoaaym; 31 — cpeAMHHDBIN cermenT Teaa; 32 —
TeAbcoH; 33 — mepsast mapa Hor; 34 — Bropas mapa Hor; 35 — mpomeput; 36 — ommcroMeput; 37 — AMCTaABHASL YaCTh OMUCTOMEPUTA
(Bua criepean); 38 — ancrasbHas dacTs onucTomepuTa (Bup M3HyTpn); 39 — AncrasbHas gacTh ommcromeputa (Bup c3aan). — Macirab

5 mm. Mikhaljova del.

the males of E. bifidus show this very condition as well. In
other words, there are no differences between the trio in this
respect either, even though the additional process displays
some length variation as well [Mikhaljova & Lim, 2000].
Takakuwa [1954] diagnosed E. bifidus by the presence of
two small outgrowths near the tip of the gonopod postfemoral
process (= caudal process in terms of Golovatch [1991]), a
structure stated absent from both E. dichotomus and E. korea-
nus. No such outgrowths have been revealed based on a study
of fresh E. bifidus samples. Instead, a curvature has been
elucidated close to the apex of this process, something that
indeed could be mistaken for a couple of outgrowths when
viewed at a certain angle [Takakuwa, 1954]. Yet in no way can
this curvature be considered as distinguishable forE. bifidus, as
at least the £. koreanus type shows exactly the same condition
(Figs 17 & 18). Murakami &. Paik [1968], when redescribing
E. bifidus, have failed to trace any such outgrowths either.
To put a long story short, there are no characters that
would allow for discrimination between the three nominate
species to be made. Hence the new synonymy advanced:

Epanerchodus koreanus Verhoeff, 1937 = Epanerchodus
dichotomus Takakuwa, 1954, syn.n. = Epanerchodus bifidus
Takakuwa, 1954, syn.n., the valid name being the former.
As stated above, the species is rather variable, this being
coherent with its rather vast geographical distribution. Be-
sides the variable distal end of the gonopod telopodite (Fig.
17-28) and certain variation in length of the additional
process, variation also concerns the thickness of the gonopod
postfemoral process and the posterior edge of the subanal
scale from round to subquadrate. Body size and coloration
appear to vary especially considerably in males, which range
from 15-17 to 20—22 mm in length and, among the bulk whose
coloration resembles that of the female (reddish brown with
characteristic spots on the dorsal side of the paraterga),
contain samples uniform pink-beige or grey-beige, devoid of
spots [Mikhaljova, 1998b; Mikhaljova & Lim, 2000].
Interestingly, strong variation in gonopod traits is also
characteristic of E. orientalis [Nishikawa & Murakami, 1993],
a common Japanese species definitely very closely related to
E. koreanus. Furthermore, splitting E. orientalis into subspe-
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Figs 40—48. Ansiulus deminutus spn., paratype J': 40 — antenna; 41 — collum; 42 — midbody segment; 43 — legpair 1; 44 —
legpair 2; 45 — legpair 7; 46 — anterior gonopods (caudal view); 47 — distal part of anterior gonopod flagellum; 48 — posterior

gonopods (lateral view). — Scales in mm. Mikhaljova del.

Puc. 40—48. Ansiudus deminutus spn., maparun " 40 — anrenna; 41 — xoaaym; 42 — CPeAVMHHBIN CETMEHT TeAa; 43 — mepsas
napa Hor; 44 — propas mapa Hor; 45 — cepbmast apa Hor; 46 — nepeanne roHonoann (Bua c3aan); 47 — AMCTAaAbHAsS YACTb SKIYTUKA
HepeAHMX roHOmoAMN; 48 — 3apHme ronomopmn (Bup cboky). — Macmrab B mm. Mikhaljova del.

cies [cf. Attems, 1940] might prove to be as groundless as
keeping both synonyms of E. koreanus as valid species. No
less important, some congeners prove polymorphous as well
[Mikhaljova & Golovatch, 1981].

Anaulaciulus parvulus Mikhaljova, sp.n.
Figs 29-39.

Holotyped' (ChNU), Gangwon-do, Yeoryang Cave, 21V.1991;
leg. J. NamGeung.

Paratypes: 2 0"d" (ChNU), 1 & (IBSV), 1 ', 1 ¢ (ZMUM),
same locality, together with holotype, 2IV.1991; all leg. J.
NamGeung.

NAME: The specific name derives from Latin parvulus,
standing for the small body.

DIAGNOSIS: Differs from congeners by the structure of
the posterior gonopods with three apical processes but with-
out lateral lobe.

DESCRIPTION: Male. Length 10.5-18.5 mm, diameter
0.3-0.5 mm. Body segments without telson 38(-6), 38(-6),

41(-5), 42(-5), 54(-2). Coloration beige. Legs and antennae
beige. Eyes black, 5-9 ocelli in a round eyepatch. A dark spot
can be present near ozopores. Vertigial setae 1+1, supralabral
ones 2+2, labral ones 7+7. Male genae unmodified. Gna-
thochilarium usual. Antennae (Fig. 29) short, clavate. Senso-
ry bacilli at distal end of antennomere 5 rather few (3—4),
forming no corolla. Collum (Fig. 30) without striae.

Body slender, subcylindrical, metazona not setose. Suture
between pro- and metazona shallow. Metazona (Fig. 31) striate
all along their length, 4-5 striae in a square with sides equal to
metazonital length of a midbody ring. Ventral edge of somite 7
curved. Prozona smooth. Ozopores small, almost set off and
lying behind suture dividing pro- and metazona. Telson (Fig.
32) setigerous, distally with an epiproct surmounted by a strong
claw curved dorsally. Anal valves covered with dense and long
setae. Subanal scale bearing long setae throughout.

Legs slender, not long. Claw with a somewhat thin, long,
setiform outgrowth at base ventrally. Male legpair 1 (Fig. 33)
unciform, with an apical outgrowth and setose ventrally.
Legpairs 2—7 normal. Penes flat, bifid apically (Fig. 34).
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Anterior gonopods (promerites) (Fig. 35) plate-shaped,
subtriangular, each with a long flagellum and a rudimentary,
barely distinguishable telopodite. Distal part of posterior
gonopod (opisthomerite) (Figs 36-39) bearing a thin, hyaline
blade with an apical excavation. Width of the blade varied
(Figs 37 & 38).

Female. Length 15 mm, diameter 0.7 mm. Body segments
without telson 48(-4). Ocelli 10. Main characters like in male
but legs without modifications. Vulva not dissected for exam-
ination.

Ansiulus deminutus Mikhaljova, sp.n.
Figs 40-48.

Holotype " (ChNU), Gyeongsangbuk-do, Goreong,
251X.1990; leg. KY. Lim.

Paratype: 1 & (IBSV), same locality, together with holotype;
leg. KY. Lim.

NAME: The species epithet refers to both gonopods and
penes being very small.

DIAGNOSIS: Differs from congeners by the small, sub-
ovoid penes and the structure of the posterior gonopods.

DESCRIPTION: Both holo- and paratype are only ante-
rior body portions (16 somites in holotype, 6 in paratype),
with rear parts missing. Hence neither full segment counts nor
body length available. Diameter 1.2—1.3 mm. Body’s ventral
side, legs and antennae light brown. Prozona dark brown.
Metazona dark brown with vague, light marble spots laterally.
Somites 1-6 with oval marble spots dorsally and laterally.
Eyes black.

Body subcylindrical, smooth. About 25 ocelli in a trian-
gular eyepatch on each side of head. Vertigial setae absent.
Supralabral setae 2+2, labral ones 8+8 or 9+9. Genae oval,
without outgrowths. Gnathochilarium usual; three distal setae
and a low basal outgrowth on stipes; 6 to 7 setae on each
lingual lamina; promentum like a long, slender triangle.
Antennae (Fig. 40) relatively short, clavate; 3™ antennomere
the longest, 5" with four thin bacilli ventrally, 6™ with three
such bacilli dorsally. Collum (Fig. 41) with 9 striae of differ-
ent length laterally. Prozona with very thin striations directed
obliquely laterally and increasingly transversely dorsad (Fig.
42). Metazona with thin striae below ozopores. Ozopores
small, beginning from somite 6 on, lying behind and set off
from a shallow suture dividing pro- and metazona.

Legs moderately long, slender, claw long, with an addi-
tional minute claw at base. Legpair 1 (Fig. 43) somewhat
reduced but leg-like, with 5-segmented telopodites. Legpair 2
(Fig. 44) with papillate coxites; penes small, suboval, with
two setae at apex. Legpair 7 (Fig. 45) reduced but leg-like,
without coxal process.

Gonopods very small. Anterior gonopods (Fig. 46) with
an apically setose telopoditomere 1 and a rudimentary 2™
segment. Coxal process flat, with two setae at interior margin,
its lateral edge bent caudad like a lamella with a pointed apex.
Flagella short, spinose distally (Fig. 47). Posterior gonopods
(Fig. 48) placed on a well-sclerotized horseshoe-shaped ster-
num, subbasally with a sublateral remnant of telopodite, each
latter with an apical seta. Distocoxal portion biramous, medi-
ally with a distinct wide groove attached to a flagellum apiece.
Rear branch with long apical setae, anterior one bare, narrow-
er distally.

Female unknown.

ACKNOWLEDGMENTS: We are very much obliged to
Dr. S. I. Golovatch (Moscow) for his editing the English of an
early draft and for the help in publication. In addition, Dr. S.
Friedrich and again Dr. S. I. Golovatch have kindly provided
access to material housed at the Zoologische Staatssammlung
in Munich. Our special thanks go to Dr. T. Tanabe (Tokush-
ima Prefectural Museum, Japan) for the translation from
Japanese of the descriptions of E. dichotomus and E. bifidus
and of the key to E. koreanus, E. bifidus and E. dichotomus in
Takakuwa [1954]. Mrs. G. A. Sinelnikova (Vladivostok)
kindly inked Figs 1-17, 29, 32-35, 40-46, and 48.

References

Attems C. 1901. Neue Polydesmiden des Hamburger Museums /
/ Mitt. Naturhist. Mus. Hamburg. Bd.18. $.85—107.

Attems C. 1940. Myriopoda 3, Polydesmoidea III. Fam. Polydesmidae,
Vanhoeffeniidae, Cryptodesmidae, Oniscodesmidae, Sphaerot-
richopidae, Peridontodesmidae, Rhachidesmidae, Macellolo-
phidae, Pandirodesmidae // Das Tierreich. Lfg.70. S1—577.

Djursvoll P, Golovatch S.I., Johanson K.A & Meidell B. 2001 (for
2000). Phylogenetic relationships within Polydesmus sensu
lato (Diplopoda: Polydesmidae) // Wytwer J. & Golovatch
SI (eds.). Progress in studies on Myriapoda and Onychopho-
ra. Fragm. Faun. PAN. Vol43 (Suppl). P.37—59.

Golovatch SI. 1991. The millipede family Polydesmidae in
Southeast Asia, with notes on phylogeny (Diplopoda: Poly-
desmida) // Steenstrupia. Vol.17. No4. P.141—159.

Lim K. 1988. Taxonomical studies on Class Diplopoda from
Korea. Master Thesis, Inst. Agric, Yuanguan Univ. 34 pp. [in
Korean].

Mikhaljova EV. 1993. The millipedes (Diplopoda) of Siberia and the
Far East of Russia // Arthropoda Selecta. Vol.2. No.2. P.3—36.

Mikhaljova EV. 1998a. The millipedes of the Far East of Russia
(Diplopoda) // Arthropoda Selecta. Vol.7. No.1. P.1=77.

Mikhaljova EV. 1998b. On new and poorly-known millipedes
(Diplopoda) from the Far East of Russia // Far Eastern
Entomologist. No.60. P.1—8.

Mikhaljova EV. & Golovatch SI. 1981. [Polymorphism in a new
species of Epanerchodus (Diplopoda, Polydesmidae) from the
USSR Far East] // Zool. Zhurn. Vol.60. No.8. P.1183—1189
[in Russian, English summary].

Mikhaljova EV. & Kim ].P. 1993. Contribution to the millipede
fauna of Korea (Diplopoda) // Korean Arachnol. Vol9.
No.1—-2. P.31—42.

Mikhaljova EV. & Lim KY. 2000. Millipede fauna (Diplopoda) of
South Korea // Korean J. Syst. Zool. Vol.16. No.2. P.147—157.

Miyosi Y. 1959. bber japanische Diplopoden. Osaka: Arachnolog-
ical Society of East Asia. 223 pp. [in Japanese].

Murakami Y. 1969. Myriapods found in limestone caves of
Northern Honshu, Japan // Bull. Natn. Sci. Mus. Tokyo.
Vol.12. No.3. P.557—582.

Murakami Y. & Paik KIY. 1968. Results of the speleological survey
in South Korea. 1966. XI. Cave-dwelling myriapods from the
southern part of Korea // Bull. Natn. Sci. Mus. Vol.11. No4.
P.363—384.

Nishikawa Y. & Murakami Y. 1993. Distributional records on
Japanese millipeds (II) // Fac. Lett. Rev. Otemon Gakuin
Univ. P.261—-275 [in Japanese].

Takakuwa Y. 1954. Diplopoden aus Japan und ihn angrenzenden
Gebieten. Tokyo. Japan Society for the Promotion of Science.
241 pp. [in Japanese, German summary].

Verhoeff KW. 1936. Ueber Diplopoden aus Japan, gesammelt
von Herrn Y. Takakuwa // Trans. Sapporo nat. Hist. Soc.
Bd.14. S.148—172.

Verhoeff KW. 1937. Zur Kenntnis ostasiatischer Diplopoden /
/ Zool. Anz. Bd.117. S.309—321.



