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The Cave Myriapods of the Ryukyu Islands (I)"

By
Yoshiteru MURAKAMI

Oshima Junior High School, Niihama, Ehime Prefecture

(Communicated by Yoshinori IMAIzumr)

Since Mecistocephalus mirandus and four other species of millipeds were described
by Pocock (1895, pp. 346-372) for the first time from Is. Okinawa, about sixty
species of diplopods and chilopods have been reported from the Ryukyu Islands
(formerly Loo-Choo Islands). Their descriptions and records are scattered over a
number of publications, and are not easily summed up. So far as the cave forms
are concerned, however, only six species have previously been recorded from this
island chain. They are: Dolichoglyphius asper, Epanerchodus (Riuerchodus) sub-
terraneus, Kylindogaster nodulosa, Thereuopoda jamashinai, Tygarrup takarazimensis and
Polydesmus tanakai. The first four species were described by VERHOEFF in 1938 and
1939, and though the exact type-localities were not given in his original accounts, their
descriptions were based on the material collected by Mr. Hajime S. Toru. According
to Dr. Shun-Ichi UENO, D. asper and E. subterraneus were taken in Nisshi-do Cave at
Kin, Okinawa, on April 14, 1938, K. nodulosa in Fukafugi-iizaa Cave, at Ishigaki on
March 18-23, 1938, and T. jamashinai in Hakka-dd Cave at Nakijin, Okinawa, on
March 13, 1938. The fifth species was described by Miyost (1957, p. 265, fig. 3) on
the basis of the specimen collected by Dr. UENo in Ashibikigd-no-iwaya Cave of the
Island of Takara-jima, and the last-named was reported by the present author
(MurakaMi, 1970, p. 109, fig. 3) on the specimen taken by Mr. Shingo TANAKA in
Shoryii-dd Cave of the Island of Okinoérabu-jima.

Recently, the present author was given an opportunity to study on a large
collection of myriapods obtained by Dr. Shun-Ichi UiNo and Mr. Matsuei SHIMOJANA
in the caves of the Ryukyu Islands. The main part of this collection was made in the
summer of 1972, containing about 240 specimens from 25 caves. The remaining
materials were collected by Mr. SHIMOJANA after that time but some specimens taken by
Dr. Tadashi KurRAMOTO in 1965 were also included in the present study. Thus, the
collection as a whole comprises 259 specimens from 33 caves, which are classified
into thirteen species and subspecies of diplopods and nine species of chilopods. Of
these, four millipeds are recognized as new species and subspecies, and will be de-
scribed in the present paper under the new names of Dolichoglyphius asper brevipes,

1) Contribution No. 151 from the Spelaeological Society of Japan.
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Glyphiulus septentrionalis, Riukiupeltis uenoi and Corypholophus ryukyuensis. All
the other species are also enumerated, and redescribed if necessary.

This paper is divided into two parts. The first part is devoted to the list of locali-
ties and descriptions of diplopods. Systematic accounts of chilopods, zoogeographic
notes and a list of references will be published as the second part.

The specimens examined including all the holotypes will be deposited in the
collection of the Department of Zoology, National Science Museum, Tokyo. Some
of the paratypes and duplicates are retained in the author’s collection.

Before going further, the author wishes to express his sincere thanks to Dr. Shun-
Ichi UENo of the National Science Museum, Tokyo, and to Mr. Matsuei SHIMOJANA
of Futenma High School, Okinawa, for giving the author the opportunity of studying
on the very interesting materials. Dr. UENO gave the author constant guidance and
encouragement during the course of this study, and kindly read the original manuscript.
The author is also greatly indebted to Dr. Tadashi Kuramoro of the Akiyoshi-dai
Science Museum, Yamaguchi Prefecture, for his kindness in submitting the additional
materials to the author for study.

List of Localities and the Species Obtained

I. Is. Kikai-jima
1. Mumei-no-gama Cave, Takigawa; July 31, 1972, M. SHIMOJANA.
Thereuopoda sp.
II. Is. Toku-no-shima
2. Maeyama Cave, Tokuwasé, Tokunoshima-chd; Aug. 2, 1972, M. SHIMOJANA.
Corypholophus ryukyuensis n. sp. (?).
III. TIs. Okinoérabu-jima
3. Erabu-d6é Cave, China-cho; Aug. 4, 1972, M. SHIMOJANA.
Oxidus gracilis, Corypholophus ryukyuensis n. sp. (?).
IV. Is. Yoron-td
4. Ya-gd Cave, Gusuku; Aug. 6, 1972, M. SHIMOJANA.
Corypholophus ryukyuensis n. sp. (?).
V. Is. Okinawa
5. Nobaru-gama Cave, Nobaru, Motobu-chd, Kunigami-gun; Sept. 9, 1972,
M. SHIMOJANA.
Dolichoglyphius asper, Thereuopoda sp.
6. Nishibimabaru-dé Cave, Blima, Nago-shi; Aug. 26, 1971, M. SHIMOJANA.
Mecistocephalus takakuwai.
7. Mee-gaa Cave, Matsuda, Ginoza-son, Kunigami-gun; Aug. 30, 1971,
M. SHIMOJANA ; July 27, 1972, S. UgNo.
Monographis sp., Dolichoglyphius asper, Scolioplanes maritimus japonicus.
8. Nisshi-dd Cave, Kin, Kin-son, Kunigami-gun; May 22, 1965, T. KuUra-
MoTO; Aug. 25, 1970, M. SHIMOJANA ; July 23, 1972, S. UENo.
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Fig. 1. Main islands of the Ryukyus.

Hyleoglomeris yamashinai, Dolichoglyphius asper, Oxidus sp., Epaner-
chodus subterraneus.
Kabuyaa-gama Cave, Yamada, Onna-son, Nakagami-gun; Feb. 8, 1971,
M. SHIMOJANA ; July 23, 1972, S. UgNo.
Dolichoglyphius asper, Epanerchodus subterraneus.

Tera-no-gama Cave, Kadekaru, Ishikawa-shi; July 23, 1972, S. UENo.
Monographis sp., Dolichoglyphius asper, Epanerchodus subterraneus.
Mayaa-gama Cave, Uezu, Gushikawa-shi; Aug. 29, 1970, M. SHIMOJANA ;

July 23, 1972, S. UENo.
Monographis sp., Hyleoglomeris yamashinai, Dolichoglyphius asper,
Esastigmatobius sp.
Zukeran-do6 Cave, Zukeran, Kitanakagusuku-son, Nakagami-gun; Feb. 22,
1972, M. SHIMOJANA.
Hyleoglomeris yamashinai, Dolichoglyphius asper, Glyphiulus septen-
trionalis n. sp., Anaulaciulus sp.
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Futenma-do Cave, Futenma, Ginowan-shi; July 25, 1972, S. UENo.
Dolichoglyphius asper, Glyphiulus septentrionalis n. sp., Oxidus gracilis,
Epanerchodus subterraneus.

Taabaru-gama Cave, Nodaké, Ginowan-shi; July 25, 1972, S. UENo.
Dolichoglyphius asper, Glyphiulus septentrionalis n. sp., Oxidus gracilis,
Epanerchodus subterraneus.

Mayaa-abu Cave, Mashiki, Ginowan-shi; Feb. 22, 1971, M. SHIMOJANA;

July 25, 1972, S. UENo.

Hyleoglomeris yamashinai, Glyphiulus septentrionalis n. sp., Prolamnonyx

holstii, Bothropolys sp.

Amachijo-gama Cave, Eekibaru, Tamashiro-son, Shimajiri-gun; July 29,

1972, S. UENo.

Dolichoglyphius asper, Epanerchodus subterraneus, Monotarsobius sp.
Ufuniku-gama Cave, Eekibaru, Tamashiro-son, Shimajiri-gun; July 17, 1972,
M. SHIMOJANA.

Hyleoglomeris yamashinai.

Gyokusen-dd Cave, Maekawa, Gushikami-son, Shimajiri-gun; July 28, 1972,

S. UENo.

Corypholophus ryukyuensis n. sp.

Uganju-gama Cave, Toobaru, Chatan-son, Nakagami-gun; Dec. 10, 1972,

S. Urryo.

Prolamnonyx holstii.

Oabu-gama Cave, Hamahiga, Yonagusuku-son, Nakagami-gun; May 24,

1965, T. KURAMOTO.

Dolichoglyphius asper.

. Kumé-jima

Yajaa-gama Cave, Nakachi, Gushikawa-son; Aug. 4, 1972, S. UENo.
Dolichoglyphius asper brevipes n. subsp., Oxidus gracilis, Niponia sp.

VII. Is. Miyako-jima
22,

23.

24.

VIII.

Is.

25.

26.

27.

Iza-gaa Cave, Higashinaka, Hirara-shi; Aug. 3, 1972, S. UENo.
Riukiupeltis jamashinai (7).

Rinkd-abu Cave, Narikaa, Hirara-shi; Aug. 3, 1972, S. U£No.
Corypholophus ryukyuensis n. sp.

Abucha-dd Cave, Nakabari, Gusukubé-chd; Oct. 18, 1963, S. UENO.
Oxidus gracilis.

Ishigaki-jima

Sabichi-gd Cave, Ibaruma, Ishigaki-shi; July 31, 1972, S. UgNo.
Riukiupeltis uenoi n. sp.

Fukubuku-iizaa Cave, Shiinabaru, Ishigaki-shi; July 30, 1972, S. U£No.
Oxidus gracilis.

Hai-fusutd-iizaa Cave, Furusuto, Ohama, Ishigaki-shi; July 31, 1972,

S. Ugno.
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Niponia sp., Corypholophus ryukyuensis n. sp.
28. Taamoto-iizaa Cave, Kabira, Ishigaki-shi; Oct. 28, 1972, M. SHIMOJANA.
Thalthybius tenuicollis.
IX. Is. Taketomi-jima
29. Yangaa-do Cave, Kaijibaru, Taketomi-chd; Oct. 25, 1972, M. SHIMOJANA.
Lithobius trichopus, Esastigmatobius sp.
X. Is. Yonaguni-jima
30. Adigara-do Cave, Kubura, Yonaguni-chd; Oct. 23, 1972, M. SHIMOJANA.
Corypholophus ryukyuensis n. sp.
31. Hyandagu-abu Cave, Kubura, Yonaguni-cho; Oct. 22, 1972, M. SHIMOJANA.
Gen. et sp. inedit. (Oniscodesmidae).
32. Shiobaru-abu Cave, Shiobaru, Yonaguni-chd; Oct. 21, 1972, M. SHIMOJANA.
Corypholophus ryukyuensis n. sp., Gen. et sp. inedit. (Symphyla).
33. Tarumai-abu Cave, Kubura, Yonaguni-chd; Oct. 22, 1972, M. SHIMOJANA.
Prolamnonyx holstii.

DIPLOPODA

Family Pollyxenidae

Monographis sp.

Specimens examined. 2 33, Tera-no-gama Cave, 23 July 1972, coll. by S. UfNoO;
13, 12 (damaged), Mayaa-gama Cave, 29 August 1970, coll. by M. SHIMOJANA;
13, the same cave, 23 July 1972, coll. by S. UéNo; 1 @, Mee-gaa Cave, 27 July 1972,
coll. by S. Uéno; 1 €, 1 ? (damaged), Rink6-abu Cave, 3 August 1972, coll. by S. UgNo.

Notes. About forty years ago, five specimens of a pollyxenid milliped were
collected by Mr. TOMA at Shuri in Is. Okinawa, and were determined by TAKAKUWA
and TAKASHIMA (1942) with Monographis kraepelini, which was originally described by
AtteEMS from Java (ATTEMS, 1907, pp. 96, 99, figs. X-XVII, pl. 1, figs. 11-22). Later,
Miyost (1947) described M. takakuwai from Shikoku in Japan. This species is widely
distributed in the Japanese Islands and is tentatively divided into three local races.

Monographis kraepelini and M. takakuwai are very similar to each other in the
somatic characters, but the following differences have been recognized between them:

M. kraepelini M. takakuwai
(after ATTEMS) (after Mryosr)
Articles 6 and 7 of antenna many sensory hairs present two or three transparent small

) bristles present
Tactile bristles on legs:

168 3, sssins 5 s & ommonns sisrs 251525 1,1;0 1,0 3: 1, 1.0

leg 2 o, 2,1,5,1,1,0,0 4-6,1,1-3,1,1,0,0

legs B=13 winuis sumns s om 3,0,1, 6, to many, 1, 1,0,0 3-5,0,1,1-2,1,1,0,0
Barbed hooks in bristle 2 3-6 (rarely 2)

brush on anal segment
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The Ryukyu examples examined resemble M. takakuwai in the diagnostic characters
of antennae and legs, but the diagnostic feature of barbed hooks in the anal bristle
brush and other somatic characters could not be observed satisfactorily. Therefore,
it is difficult to determine them with confidence.

Family Glomeridae

Hpyleoglomeris yamashinai VERHOEFF
[Japanese name: Yamashina Tamayasude]
(Figs. 2 and 3)
Hyleoglomeris (Perkeomeris) yamashinai VERHOEFF, 1937, Zool. Anz., 119, p. 39, fig. 9.

Specimens examined. 2 2%, Nisshi-do Cave, 22 May 1965, coll. by T. KURAMOTO;
13, Zukeran-d6 Cave, 22 February 1972, coll. by M. SHIMOJANA ; 2 29, Ufuniku-gama
Cave, 17 July 1972, coll. by M. SHIMOJANA ; 2 33, Mayaa-gama Cave, 23 July 1972, coll.
by S. Uéno; 14, 1 2, Mayaa-abu Cave, 25 July 1972, coll. by S. UfNo.

Length of both sexes 5.5-6.0 mm, width 2.6-2.8 mm, with 17 pairs of legs in female
and 19 in male including gonopodal telopodites. General color brownish black;
front of head, basal two and last articles of antennae pale brown; first half of second
tergite pale yellowish white; succeeding tergites with light-maculate area on each
lateral side; posterior and lateral margins of all tergites yellowish white.

Fig. 2. Hyleoglomeris yamashinai VERHOEFF, 3, of Mayaa-abu Cave.

Anterior view of head as shown in Fig. 3 A; vertex almost straight and narrowly
carinate; front of head slightly convex, and moderately depressed at the lateral sides;
eyes small and black, each consisting of 6-8 ocelli, which are arranged in a single
series; clypeus covered with scattered hairs; labrum with fine marginal hairs and with
one median tooth. Antennae rather short, thick and composed of 7 articles, of which
the last article is very short and has four sensory cones; article 6 the largest (ratio of
length to width 7: 3) and columnar; articles 3-7 covered with short fine setae, and with
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a few fine sensory bristles dorso-terminally. Collum nearly semicircular; posterior
side feebly bordered, and with 2 submarginal striae which entirely run across the dorsal
surface. Second tergite smooth and shining; at the lateral side, the upper part distinctly
marked from the lower part; lower part with 10-12 submarginal striae, of which usually
5 (sometimes 4) extend over the dorsum as shown in Fig. 3 D. Succeeding tergites

N

D)

Fig. 3. Hyleoglomeris yamashinai VERHOEFF. —— A, Frontal aspect of head, excluding
left antenna. B, Left antenna, frontal aspect. C, Collum. D, Lateral half of second
tergite, showing dorsal striation. E, Leg 12, frontal aspect. F, First leg pair, caudal
aspect. G, Leg 17, caudal aspect. H, The same, frontal aspect. I, Leg 18, frontal
aspect. J, Gonopods (leg pair 19), caudal aspect. K, The same, frontal aspect. L,
Syncoxite, frontal aspect. cl=coxal lobe, cp=coxal process, fe=femur, prf=prefemur,
sc=syncoxite, ta=tarsus, ti=tibia.

basically similar in structure to one another, smooth and shining, with several weak
striae along the lateral side; lateral corners of tergites 3—-5 narrower than those of the
others. Pygidium hood-like, smooth and shining; posterior margin semicircular in
dorsal view. Coxae of first pair of legs with small globular protuberance on the disto-
inner side. Typical legs as shown in Fig. 3 E. Leg pairs of 17th and 18th in male
somewhat reduced in size, each telopodite consisting of 4 articles; terminal articles
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bearing distal setae on each apex.

Male gonopods (pair 19) as shown in Fig. 3J-L. Syncoxite with 2 processes
and a lobe; coxal processes longer than coxal lobe, bearing 2 series of fine bristles on
the anterior surface; lobe emarginate, its surface being covered with microscopic hairs.
Prefemur, femur and tibia each with a finger-shaped process bearing a long apical
bristle on the disto-inner side. Femur and tibia each with an additional lamellar
process on the inner side.

Notes. Eight species of this genus have hitherto been known from the Japanese
Islands, i.e., H. stuxbergi ATTEMS (1909, p. 26, pl. 1, fig. 18), H. japonica VERHOEFF
(1936 b, pp. 164, 165, pl. 4, figs. 15-18), H. insularum VERHOEFF (1936 b, pp. 164, 166),
H. yamashinai VERHOEFF (1937, p. 39, fig. 9), H. nigra VERHOEFF (1942, p. 216, figs. 18,
19), H. sulcata VERHOEFF (1942, p.216), H. uenoi MiyosI (1955, p. 267, fig. 2) and
H. lucidus HAGA (1956, p. 331, pl. 1, figs. 2a-2b). Of these, H. yamashinai and H.
uenoi are distinguished from the others by having 5-6 entire striae on the second
tergite (cf. VERHOEFF, 1937, p. 39; Mivosl, 1959, p. 60). They are very similar to each
other in somatic and gonopodal characters, but the following differences are diag-
nostic:

H. yamashinai H. uenoi -
Body length approximately 6 mm 10 mm
Coloration generally brownish black; very similar, but more brilliant

first half of the second
tergite yellowish white

Striation on collum 2 submarginal striae entirely 2, of which the anterior one is
crossing the dorsum not entire

Striation on second tergite 5-7 short striae on lateral 3 short striae on lateral sides
sides of lower part

Coxal lobe of syncoxite usually emarginate and shorter usually orbicular and as long as
than coxal processes coxal processes

The redescription given above is based on the specimens from five caves. A
female specimen from Ufuniku-gama Cave is somewhat different form the others in
the following points: Body length approximately 9.0 mm, the second tergite has 4
entirely crossing striae, and the color of the first half brownish orange. These dif-
ferences may suggest that the specimen is not referable to the same species.

Family Cambalidae

This family name seems to have been used as a nomenclatorial anomaly (cf.
ATTEMS, 1928, p. 311; HOFFMAN, 1958, p. 94). JEEKEL (1970) listed 18 available family-
group names under the suborder Cambaloidea, in which the name Cambalidae was not
adopted in nomenclature.
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