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(Communicated by Yoshinori IMAIzUMI)

CHILOPODA

Prolamnonyx holstii (Pocock)
[Japanese name: Tsume-Jimukade]

Geophilus (?) Holstii Pocock, 1895, Ann. Mag. nat. Hist., (VI), 15, p. 352, pl. 11, figs. 1, 1a.

Prolamnonyx holstii: SILVESTRI, 1919, Rec. Ind. Mus., 18, p. 85, fig. 25. —— ATTEMS, 1929, in
SCHULZE et al., Tierreich, (52), p. 155, fig. 165. —— TAkAKUWA, 1934, Bot. & Zool., Tokyo, 2
pp. 707, 721, figs. 21, 22; 1940, Fauna Nipponica, Tokyo, 9 (8-1), pp. 91, 92, figs. 95-96.

>

Specimen examined. 13, Uganju-gama Cave, 10 December 1972, coll. by S.
Urvo.

Notes. General characters of the present example agree well with the description
given by TAKAKUWA (1940), though somewhat small (approximately 35 mm in body
length). It is widely distributed in the Far East, but has not hitherto been recorded
from the Ryukyus.

Distribution. Japan, Korea, Taiwan and South Manchuria.

Mecistocephalus takakuwai VERHOEFF
[Japanese name: Taka Nagazu-Jimukade]

Mecistocephalus (Mecistocephalus) takakuwai VERHOEFF, 1934, Zool. Jahrb., Syst., 66 (1/2), p. 36,
pl. 4, figs. 58-60. TAkAKUWA, 1934, Bot. & Zool., Tokyo, 2, pp. 707, 710, figs. 1-2, 8-10;
1940, Fauna Nipponica, Tokyo, 9 (8-1), pp. 53, 62, figs. 1-11, 56.

Specimen examined. 13, Nishibdmabaru-dé Cave, 26 August 1971, coll. by
M. SHIMOJANA.

Body approximately 42 mm in length, with 59 pair of legs. Color pale yellow;
head and prehensorial segment chestnut. Specific characters agree with the descrip-
tions given by VERHOEFF and TAKAKUWA.

Notes. Originally described by VERHOEFF in 1934 on 10 specimens taken by
TAKAKUWA in the vicinities of Tokyo, this is a well known mecistocephalid centiped

1) Contribution No. 152 from the Spelaeological Society of Japan.
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in Japan, and has already been recorded from Is. Okinawa (cf. TAKAKUWA, 1939 b,
p.- 123).
Distribution. Japan and Taiwan.

Scolioplanes maritimus japonicus VERHOEFF
[Japanese name: Yamato Sukori-Jimukade]
Scolioplanes maritimus japonicus VERHOEFF, 1935, Zool. Anz., 111, p. 12. —— TAKAKUWA, 1938,

Zool. Mag., Tokyo, 50, pp. 236, 242, figs. 6-9; 1940, Fauna Nipponica, Tokyo, 8 (8-1), pp. 122,
125, figs. 130 B, 135-138.

Specimen examined. 1 %, Mee-gaa Cave, 30 August 1971, coll. by M. SHIMOJANA.
Distribution. Japan and Korea.

Thalthybius tenuicollis TAKAKUWA
[Japanese name: Sakibuto-Jimukade]

Talthybius tenuicollis TAKAKUWA, 1934, Zool. Mag., Tokyo, 486, p. 388, figs. 11-13.
Thalthybius tenuicolis TAKAKUWA, 1934, Trans. Sapporo nat. Hist. Soc., 13, p. 398, figs. 1-2; 1940,
Fauna Nipponica, Tokyo, 9 (8-1), p. 43, figs. 41-44.

Specimen examined. One immature specimen, Taamoto-iizaa Cave, 28 October
1972, coll. by M. SHIMOJANA.

Notes. Though not fully mature, the specimen examined agrees with the de-
scription given by TAKAKUWA. This species has already been recorded from Is.
Okinawa (TAKAKUWA, 1939 b, p. 123) and from Is. Uotsuri-jima in the Senkaku
Islands (IKEHARA & SHIMOJANA, 1971, p. 110).

TAKAKUWA described this species twice in different journals and under different
spellings of the scientific name. The older description (1934 b, p. 388; Sept. 15) was
given under the correct name ‘fenuicollis’, but the later one (1934 ¢, p. 398; Dec. 20)
was headed by the name ‘tenuicolis’. 1In his list of Ryukyuan chilopods (1939 b, p.
123), TAKAKUWA adopted the correct spelling, but in his monograph of Japanese
Geophilomorpha (1940, p. 43), he employed ‘tenuicolis’ again. Such a negligence is
commonly found in this author’s writings. Needless to say, ‘tenuicollis’ is the only
valid name for the centiped.

Bothropolys sp.

Specimen examined. 1 immature male, Mayaa-abu Cave, 22 February 1971,

coll. by M. SHIMOJANA.
Only a single immature male was obtained. It cannot be determined because of

its agenital state.
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Lithobius trichopus TAKAKUWA

[Japanese name: Kéashi Ishimukade]
(Fig. 14)

Lithobius trichopus TAKAKUWA, 1939, Trans. Sapporo nat. Hist. Soc., 16, pp. 28, 30, pl. 1, fig. 1;
1942, Fauna Nipponica, Tokyo, 9 (8-3), pp. 47, 49, figs. 43, 44.

Specimen examined. 13, Yangaa-do Cave, 25 October 1972, coll. by M. SHIMO-
JANA.

Body length 15 mm. Color dark brown in alcohol. Antennae long and slender,
with 38-39 articles; all articles longer than wide. Cephalic plate almost as long as
wide (W=1.5mm, L=1.6 mm), sparsely setose at the frontal and lateral sides; eyes
black, each consisting of 9 or 8 ocelli, which are ranged in 3 or 4 rows; Tomosvery
organ very small. Prosternum sparsely setose at the anterior part. Prosternal teeth
rather blunt and robust, 242, the median sinus U-shaped and rather shallow; poro-
dont distinct. Tergites very sparsely clothed with short straight setae; posterior
angles of 9, 11 and 13 produced, those of 9 relatively weak. All tarsi of legs 1-13
distinctly divided, each pretarsus with unequal accessory claws. Legs 14-15 long,
their femur and tibia somewhat swollen and inner surface microscopically porous.

Fig. 14. Lithobius trichopus TAKAKUWA, a male of Yangaa-do Cave. —— A, Right eyes.
B, Posterior corners of segments 8-13, dorsal aspects. C, Ventral aspect of anterior
border of prosternum, showing teeth. D, Coxal pores on right legs 13 and 14. E, Left
leg 15, inner aspect. F-H, Femur of leg 15, lateral, ventral and ventro-lateral aspects.
1, Tarsal claw of leg 15.
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Male sexual modification is found on anal legs; tibia at its ventral side with a longi-
tudinal row of peculiar bristles as shown in Fig. 14 E-H, the bristles becoming denser
and arranged into two rows at distal half. Plectrotaxy of a male specimen is sum-
marized in Table 1. Coxal pores present on legs 12-15, uniform, arranged 4, 5,4, 4
on the left, and 4, 5, 5, 4 on the right.

Table 1. Plectrotaxy of Lithobius trichopus; in a male specimen from
Yangaa-do Cave.

Dorsal Ventral
C P F Ti Tr P F Ti
1 P a a am m
2 p ap a mp amp am
3 P ap a mp amp am
4 P ap ap mp amp am
5 P ap ap mp amp am
6 ap ap ap mp amp am
7 ap ap ap mp amp am
8 ap ap ap mp amp am
9 ap ap ap mp amp am
10 ap ap ap mp amp am
11 amp ap ap mp amp am
12 amp ap ap mp amp am
13 amp ap ap m amp amp am
14 amp P P m amp amp am
15 a amp P m amp am

C=coxa, P=prefemur, F=femur, Ti=tibia, Tr=trochanter; a=anterior spur, m=medial,
p=nposterior.

Female unknown.

Notes. Originally described from Chunan (Tikunan in Japanese) in Taiwan,
this species is characterized by the sexual modification in male. TAKAKUWA stated
that “Tibia des 15. Beins & ventral mit einer dichten Borstenreihe,” and gave a
sketch of an anal leg. These are not sufficient for a description of the new species,
but fit well in the present example. Although some differences are observed between
the specimen and TAKAKUWA’s original account in the number of ocelli and articles
of antennae as well as in the spinulation on selected legs, the author regards it as
conspecific with the Taiwanese centiped. ~In Taiwan, two additional localities of this
species were recorded by WANG (1959).

Thereuopoda sp.
(Figs. 15 and 16)

Specimens examined. 1 larva, Mumei-no-gama Cave, 31 July 1972, coll. by M.
SHIMOJANA; 1 larva, Nobaru-gama Cave, 9 September 1972, coll. by M. SHIMOJANA.
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Notes. Several somatic characters of two larval specimens examined are given
below:

1) Larva of the Ist stadium (from Nobaru-gama Cave):— Body small and
spindle-shaped, approximately 4.2 mm, with four leg-pairs. Color violescent brown;
antennae and legs orange; eyes black. Antennae long, approximately 5.5 mm, dis-
tinguishable into three divisions; flagellum primum composed of 11 articles, each of
which bears disto-marginal hairs; flagellum secondum composed of about 30 articles.
Three large tergites present, each of them bearing embryonal hairs (yellowish orange),
and no stoma. Spination and articulation of legs embryonic. Embryonic somite
with four leg-buds, four sternites and tergites.

2) Larva of the 5th stadium (from Mumei-no-gama Cave):— Body approxi-
mately 7.2 mm, with 11 leg-pairs. Color violescent brown; legs grayish white, though
its tarsal portion is pale yellowish brown. Antennae approximately 25 mm, dis-
tinguishable into four divisions; flagellum primum composed of 27-28 articles, the
secondum of 49-55 articles. Six large tergites present; each of tergites 1 through 4

Fig. 15. The youngest larva of Fig. 16. Body form of the youngest
Thereuopoda sp., of Nobaru- larva of Thereuopoda sp., ventral
gama Cave. (left) and lateral (right) aspects.
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with small stoma. Spination and articulation of legs immature; 1/1, 1/0, 0/1 with
7428 tarsal articles in leg 1; 1/1, 1/1, 1/1 with 623 tarsal articles in leg 10. Em-
bryonic somite of the same structure as that of the first larva.

Zoogeographic Notes

It is well known that the Ryukyu island chain forms a transitional area between
the Palearctic and Oriental Regions. A number of papers have been published on
this subject, and the Tokara Straits are usually regarded as the greatest gap between
the northern and southern faunas. However, only a very little has hitherto been known
on the cave myriapod fauna of the archipelago.

Thanks to the efforts of Dr. UENO and his collaborators, we have now gained a
fairly good knowledge of the fauna. Most of the important caves have been explored
and investigated, and seventeen different species of myriapods have been found there.
If we include in the list the previous records by VERHOEFF, TAKAKUWA, Miyos! and
MURAKAMI, the total number of myriapods hitherto found in the Ryukyuan caves
attains to twenty. Of these, the centipeds, eight in number, are not so important
from the biospeological point of view, since they do not contain highly specialized
forms. Therefore, only the millipeds will be taken up for the following discussion.

As is summarized in Table 2, twelve species and a subspecies of millipeds have
been obtained from Ryukyuan caves up to now. Troglobiontic forms are found in

Table 2. Distribution of cave millipeds in the Ryukyu Islands.

Is. Toku-no-shima
Is. Okinoérabu-jima
Is. Yoron-td

Is. Okinawa

Is. Kumé-jima

Is. Miyako-jima

Is. Ishigaki-jima

Is. Yonaguni-jima

Monographis sp.
Hyleoglomeris yamashinai
Glyphiulus septentrionalis*
Dolichoglyphius asper*®

D. asper brevipes* +
Anaulaciulus sp.
Oxidus gracilis +
Riukiupeltis uenoi
Niponia sp.
Corypholophus ryukyuensis* + + -
Kylindogaster nodulosa
Epanerchodus subterraneus™*
Polydesmus tanakai +

T
+ o+
n
b

+

* Troglobiontic species.
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the four genera, Glyphiulus, Dolichoglyphius, Corypholophus and Epanerchodus, of
which the former three are not represented in the mainland of Japan.

The genera Glyphiulus and Dolichoglyphius belong to the family Cambalidae,
which is decisively Indo-Malayan.  Glyphiulus is predominant in tropical Asia and
extends northwards to Is. Okinawa through the southern part of China and Taiwan,
but not to the Philippines. The Okinawan species seems closely related to the Taiwa-
nese, but members of this genus have not been found in the caves of the Miyako and
Yaéyama island groups that lie between the distributional ranges of the two species.
This may indicate that the origin of Okinawan G. septentrionalis is considerably old.
It may have been isolated there ever since the central Ryukyus were cut off from the
Asian Continent and the mainland of Japan.

More remarkable is the case of the monotypic genus Dolichoglyphius. This
genus is endemic to three islands of the Okinawa group, and forms its own subfamily
in the family Cambalidae. Since its direct relatives have not been known from any
other parts of Asia, it can be safely regarded as a relict of an old fauna, having long
been preserved in the old islands of the central Ryukyus. That D. asper becomes
differentiated into two geographical races between the Islands of Okinawa (with its
accessory islet Hamahiga-jima) and Kumé-jima also suggests the antiquity of the
group. Incidentally, both Glyphiulus and Dolichoglyphius are guanobiontic to a con-
siderable extent (according to Dr. UENO, pers. comm.), and are comparable to Sklero-
protopus of the Japanese mainland.

As compared with the cambalids, Corypholophus is rather poorly known. Until
the present discovery was made, the genus had been recorded only from Viet-Nam.
However, such a seemingly discontinuous distribution as this should be attributed to
the inadequacy of investigations in the intervening areas. This is readily surmised
from the fact that C. ryukyuensis is the cave-dwelling species most widely distributed
in the Ryukyu Islands and cannot be regarded as an old element. It occurs even in
such young islands as Okinoérabu-jima, Yoron-t6 and Yonaguni-jima, and may also
be found in dark wet places outside of caves. Anyway, the genus is doubtless of the
southern origin and seems to have invaded the Ryukyus through southern China and
Taiwan.

Contrary to the above three, the Epanerchodus of the Okinawan caves has its
close relatives only in the mainland of Japan and in the Island of Cheju-do off South
Korea. Although the ‘genus’ comprises a number of species, both epigean and caver-
nicolous, widely spread over the Japanese Islands and their adjacent areas, small
troglobiontic members belonging to the species-group currently called Antrochodus or
Riuerchodus are distributed only along the Pacific side of southern Japan, from the
western part of Kochi Prefecture in Shikoku in the west to the southern part of the
Kwanté Mountanins in the east, with isolated ranges in the Islands of Cheju-do and
Okinawa. No representatives of the species-group have been known in Kyushu,
where the caves are occupied by the members of Prionomatis. The Okinawan sub-
terraneus is morphologically closer to the species occurring in the lava caves of Cheju-
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Fig. 17. Map showing the known localities of troglobiontic millipeds in the Okinawa
group of the central Ryukyus. —— Dolichoglyphius asper asper, solid circles; D. asper
brevipes, semi-solid circle; Glyphiulus septentrionalis, crosses; Epanerchodus subterraneus,
open triangles. —— 5, Nobaru-gama Cave; 7, Mee-gaa Cave; 8, Nisshi-ddé Cave; 9,
Kabuyaa-gama Cave; 10, Tera-no-gama Cave; 11, Mayaa-gama Cave; 12, Zukeran-do
Cave; 13, Futenma-do Cave; 14, Taabaru-gama Cave; 15, Mayaa-abu Cave; 16,
Amachijo-gama Cave; 20, Oabu-gama Cave; 21, Yajaa-gama Cave.

do than to those of the Japanese mainland (cf. MURAKAMI and PAIK, 1968, pp. 372-
375). This phenomenon may suggest that the northerly ocean current along the
western coast of Kyushu has played an important role in the formation of the existing
pattern of their distribution. From such a view, however, it is difficult to elucidate
why the species-group does not occur in Kyushu. Perhaps the Okinawan species is
a relict of an ancient fauna, which existed along the ancient Pacific coast of East Asia
when the central Ryukyus were still united by land with Japan.

In short, the cave milliped fauna of the Ryukyu Islands is mainly characterized
by two features: 1) predominance of the Oriental elements, and 2) occurrence of
peculiar endemic species in the islands of the Okinawa group. Because of the first
feature, this fauna as a whole is considerably different from that of the Japanese
mainland, though it contains a species that bears a close relationship to the latter.
Unfortunately, troglobiontic forms are so poorly known in the islands of the Amami
group, that we cannot decide at present which part of the archipelago forms a boundary
between the northern and southern faunas.

The second feature is apparent, since three out of the four troglobiontic species
endemic to the Ryukyus are found only in the islands of the Okinawa group. Only
the exception is Corypholophus ryukyuensis, which appears to be a recent cavernicole
and is not comparable with the others. Naturally, there are minor differences in dis-
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tribution between the three species endemic to the central Ryukyus (cf. Fig. 17);
Glyphiulus septentrionalis and Epanerchodus subterraneus occur only in Is. Okinawa
and the former is more restricted in distribution than the latter, while Dolychoglyphius
asper is found in the three islands, Okinawa, Hamahiga-jima and Kumé-jima. How-
ever, all these species can be regarded as relicts of an old fauna, and probably as a

proof that the central part of the Ryukyus has long been isolated from the adjacent
land masses.
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