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Two New Stygiotrechus (Coleoptera, Trechinae)
on the Verge of Extinction
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Abstract Two new species of the trechine genus Stygiotrechus are described from
the western end of the Izumi Hills in the Kii Peninsula, Central Japan. One of them, named
S. kadanus, belongs to the ohtanii group and is upper hypogean, while the other, named S.
kitayamai, belongs to the morimotoi group and spreads from the endogean to the upper hy-
pogean zones. In addition, the male genitalia of S. ohtanii, the type of the ohtanii group,
are described for the first time in order to make possible a genitalic comparison between S.
kadanus and S. ohtanii. The two new species are threatened by the large quarries supplying
the enormous quantity of stone blocks for the construction of Kansai International Airport,
which is being built on a reclaimed land from the sea.

In the autumn of 1998, a female specimen of an anophthalmic species of
Trechiama was discovered by Masato Morl in a gully on the southwestern slope of
Takamori-yama lying at the western end of the Izumi Hills that stretch from west to
east in the central part of the Kii Peninsula, Central Japan. It was later proved to be a
new species belonging to the satoui complex of the genus Trechiama theretofore
known only from northeastern Shikoku and the Island of Awaji-shima, and was de-
scribed by AsHIDA (1999, p. 606, figs. 1-5) under the name of 7. morii. This discovery
was very important from the zoogeographical viewpoint, since it was the first positive
proof of a close faunal relationship of the Izumi Hills in the Kii Peninsula to the
Sanuki Hills in northeastern Shikoku concerning the trechine beetles of the genus
Trechiama, though a similar relationship had already been suggested by the members
of Stygiotrechus.

In the course of searching for additional specimens of Trechiama morii, a second
species of anophthalmic trechine beetle was discovered in the same gully, and was de-
termined as a species of the genus Stygiotrechus. To our surprise, this species belongs
to the morimotoi group, whose members theretofore known are distributed to the east-
ern part of the Chiigoku Hills on the northern side of the eastern part of the Inland Sea
of Seto-naikai, hence identical in the distributional pattern with Trechiama dissitus S.
UENO (1984, p. 10, figs. 5-6; 1985, pp. 167, 188) which belongs to the kosugei com-
plex but is isolated in the central part of the Izumi Hills. Still further investigation
made in the same gully brought forth a third species of anophthalmic trechine beetle,
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also belonging to the genus Stygiotrechus but to a different species-group, i.e., that of
S. ohtanii. This species-group was then known from three species, S. ohtanii S. UENO
(1969, pp. 490. 491, fig. 5), S. nishikawai S. UENO (1980, pp. 3, 10, figs. 2-4) and S.
satoui S. UENO (1976, p. 278, figs. 1-4), and has been regarded as a proof of faunal re-
lationship between the Izumi Hills and the Sanuki Hills. The discovery of a fourth
species of the same group near the western end of the Izumi Hills affords a sounder
basis for the above inference.

The successive discoveries of the two new species of Stygiotrechus were already
noticed by ASHIDA (1999, p. 609; 2000, pp. 24, 25) and KiTaYAMA and ASHIDA (1999,
p. 12, fig. 8), who were expected to describe them. Unfortunately, it became urgent to
give them proper scientific names, because of rapid destruction of the hill on which
lies the habitat of the trechine beetles. For this reason, ASHIDA who is now staying in
the United States as a visiting scientist shifted the burden to me. In view of the ur-
gency, I will limit the present paper to the descriptions of the new species, though sev-
eral other Stygiotrechus have been discovered in recent years from other places of
Kinki District including the Island of Awaji-shima. It is, however, necessary to de-
scribe male genitalic features of S. ohtanii for comparison, an account of which will be
given after the descriptions of the new species.

The abbreviations used herein are the same as those explained in previous papers
of mine.

Before going into further details, I wish to express my hearty thanks to the fol-
lowing friends of mine for their kind support of the present study: Dr. Hisashi ASHIDA,
Dr. Yoshiaki NisHIKawA, Messrs. Kenji KiTAYAMA, Masato Mori, Takumi SAITO and
Shotard TANAKA.

This paper is dedicated to the memory of the late Mr. Akira KiTAyaAMA, who unex-
pectedly passed away from multiple organ failure on January 21, 2001, at the age of
41, only 50 days after taking me along to the gully on Takamori-yama, in which coex-
ist the three species of anophthalmic trechine beetles. He was the coauthor of “Dytis-
coidea of Japan” (1993), anonymous compiler of “Osaka Red Data Book 2000. 3”
(2000) and “Osaka Wildlife List 2000. 3" (2000), and a leading member of the Kansai
Trechine Research Group.

Stygiotrechus kadanus S. UENO, sp. nov.
(Figs. 1-3)
Stygiotrechus sp.: AsHIDA, 2000, Checklist of Trechinac from Japan, Kyoto, vers. VIII, p. 24.

Length: 2.55-2.90 mm (from apical margin of clypeus to apices of elytra).

Closely allied to S. ohtanii S. UiNo from Mt. Kongd-zan, but discriminated by
smaller head, a little longer pronotum covered with longer hairs and with the sides
slightly but appreciably sinuate at about basal two-sevenths, and more parallel-sided
elytra with ampler basal part and square shoulders. Decisively different from S.
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0.5 mm

Fig. 1. Stvgiotrechus kadanus S. UgNo, sp. nov, &, from the Momiji-dani on Takamori-yama in
Wakayama-shi.

ohtanii also in the configuration of male genitalia, above all in that of aedeagal apical
lobe.

Body a little more robust and usually somewhat darker in coloration than in S.
ohtanii. Head as in S. ohtanii though smaller; antennae a little longer, usually reaching
basal third of elytra, with segments 6-10 a little more elongate. Pronotum a little
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longer on an average than in S. ohtanii, usually widest at about five-sevenths from base
though the position varies from two-thirds to three-fourths according to individuals,
with the sides less evenly arcuate behind; PW/HW 1.26-1.33 (M 1.30), PW/PL
1.08-1.12 (M 1.10), PW/PA 1.23-1.27 (M 1.25), PW/PB 1.18-1.26 (M 1.22); sides
gently arcuate in front, slightly but appreciably sinuate at about two-sevenths from
base, either nearly parallel or slightly convergent posteriad in basal part, and distinctly
indented behind ante-basal sinuation; apex about as wide as or slightly narrower than
base, PA/PB 0.94-1.02 (M 0.98); base briefly lobed as in S. ohtanii and sometimes bi-
sinuate; front angles sharply produced forwards, hind angles usually subrectangular
and minutely denticulate laterad at the corners; disc sparsely covered with fairly long
hairs, with two pair of discal setae which are not conspicuous being mingled in long
discal hairs; basal foveae shallow, not delimited externally by distinct carinae. Elytra
more parallel-sided than in S. ohtanii, widest at about four-ninths from base, broader
and ampler at the basal part, and only lightly contracted basad; EW/PW 1.37-1.45 (M
1.41), EL/EW 1.51-1.57 (M 1.54); shoulders square, obviously more salient than in .
ohtanii; humeral borders distinctly serrate, each bearing five to eight teeth, of which
median three or four are obviously larger than the others; dorsum moderately convex,
though distinctly depressed in basal area externally delimited by obtusely carinate
basal portion of interval 5; striation and chaetotaxy as in S. ohtanii, though the apical
striole is often directed to stria 6 or 7; each interval provided with an irregular row
(partially rows) of fairly long pubescence, which is evidently longer than in S. ohta-
nii. Legs as in S. ohtanii, but the tarsi are a little longer and slenderer than in the latter.

Male genital organ small and lightly sclerotized, generally similar to that of S,
ohtanii, but evidently different in the curvature of aedeagal tube and the configuration
of apical lobe. Aedeagus about one-fourth as long as elytra, tubular, less regularly ar-
cuate in basal half in lateral view than in S. ohtanii, less sigmoidally curved in dorsal
view than in the latter, with the basal part more abruptly bent ventrad; basal orifice
small, with the sides only shallowly emarginate; sagittal aileron small though distinct;
viewed laterally, apical lobe narrower than in S. ohtanii, lightly curved ventrad and
slightly reflexed at the terminal portion whose tip is nearly pointed; in one of the
paratypes, the terminal portion is shorter and less reflexed than in the illustrated speci-
men; viewed dorsally, apical lobe somewhat asymmetrical; ventral margin widely and
regularly emarginate in profile. Copulatory piece a little shorter than in S. ohtanii,
four-ninths as long as aedeagus, though similarly shaped and similarly covered with
scales. Styles fairly slender at the apical parts, left style longer than the right, each
bearing four apical setae.

Type series. Holotype: 3, allotype: 2, 30-1-1999, T. SAITO leg. Paratypes: 13,
29-X1-1998, H. AsHIDA leg.; 19, 30-1-1999, T. SAITO leg.; 18,19 (somewhat ten-
eral), 13-11-1999, T. SAITo leg.; 1%, 4-VII-1999, K. KITAYAMA leg. All deposited in
the collection of the Department of Zoology, National Science Museum (Nat. Hist.),
Tokyo.

Type locality. Momiji-dani on Takamori-yama, 70 m in altitude, at Kada of
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0.2 mm

Figs. 2-5. Male genitalia of Stygiotrechus spp.; left lateral view (2, 4), and apical part of aedeagus,
dorso-apical view (3, 5). — 2-3, S. kadanus S. UENO, sp. nov., from the Momiji-dani on Takamori-
yama; 4-5, S. ohtanii S. UENO, 1969, from Mt. Kongb-zan.

Wakayama-shi in Wakayama Prefecture, Central Japan.

Notes. Though apparently related to S. ohtanii, this new species shows a closer
resemblance to S. nishikawai in the configuration of the elytra. Besides, it exhibits an
intermediate state of the aedeagal apical lobe between the two species. Further com-
parative study is needed for drawing the final conclusion as regards true relationships
of the members of the ohtanii group of Stygiotrechus, since several other populations
of their relatives were discovered in recent years from the intervening areas between
the localities of the hitherto described species.
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Bionomical account of S. kadanus and S. kitayamai to be described below will be
given on later pages under the heading of General Remarks.

Stygiotrechus kitapamai S. UENO, sp. nov.
(Figs. 6-8)

Stygiotrechus sp. 1: K. KiTAYAMA & AsHIDA, 1999, Nejirebane, Osaka, (85): p. 12, fig. 8. — ASHIDA,
2000, Checklist of Trechinae from Japan, Kyoto, vers. VIII, p. 25.

Length: 2.45-3.05 mm (from apical margin of clypeus to apices of elytra).

Closely similar in external morphology to S. morimotoi S. UENO (1973 b, pp. 24,
29, figs. 1-3), above all to subsp. notarum S. UENo (1980, pp. 8, 11, figs. 7-8), but
markedly different from it by the elongate and less arcuate aedeagus with broad apical
lobe widely subtruncate at the tip and obviously larger styles.

Similar in facies to S. morimotoi but rather variable in the proportions of body
parts, usually with more elongate hind body. Colour reddish brown, shiny, usually
darker than in S. morimotoi; clypeus and labrum more or less lighter than the other
parts of head; palpi. apical halves of antennae, ventral side of hind body, and legs yel-
lowish brown.

Head less transverse than in S. morimotoi, usually with less tumid genal parts
which are a little more gradually convergent anteriad; frontal furrows less strongly ar-
cuate, often very shallow behind a level between supraorbital pores except near neck
constriction; labrum rather shallowly emarginate at the apex; antennae similar to those
of S. morimotoi notarum, reaching or nearly reaching basal three-tenths of elytra; other
cephalic features as in S. morimotoi.

Pronotum seemingly a little broader in basal half than in S. morimotoi, though al-
most identical with the latter in standard ratios, widest at about or a little behind two-
thirds from base; PW/HW 1.23-1.37 (M 1.31), PW/PL 1.08-1.17 (M 1.12), PW/PA
1.21-1.31 (M 1.27), PW/PB 1.24-1.31 (M 1.26), PA/PB 0.96-1.04 (M 1.00); sides
feebly arcuate in front, less so behind middle but still slightly arcuate to postangular
denticles, neither straight nor invisibly sinuate as in S. morimotoi, obtusely though ap-
preciably indented in basal fourth; front angles acutely produced forwards, hind angles
distinctly denticulate laterad; base more or less emarginate at middle, sometimes
deeply so, forming a round protuberance on each side and oblique emargination inside
each hind angle; basal area depressed on each side and indented on the margin of each
round protuberance; other prothoracic features as in S. morimotoi.

Elytra usually more elongate than in S. morimotoi, widest at about four-ninths
from bases, and a little more parallel-sided; EW/PW 1.24-1.31 (M 1.28), EL/EW
1.51-1.61 (M 1.56); sides briefly but deeply emarginate behind each humeral tooth,
and then very feebly arcuate to the level of the apicalmost pore of the marginal umbili-
cate series; apices widely and conjointly rounded, preapical emargination very slight
but appreciable; striae superficial, evanescent at the side, stria | entire, 2-5 more or
less traceable throughout, 6 either vestigial or obliterated, 7 obsolete, 8 fragmentarily
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Fig. 6. Stvgiotrechus kitayamai S. UENO, sp. nov., &, from the Momiji-dani on Takamori-yama in
Wakayama-shi.

perceptible in apical part; no scutellar striole; apical striole distinct though not sharply
carved, hardly arcuate in front, and directed to the site of stria 5 or 7; stria 3 with two
setiferous dorsal pores at 2/11-2/9 and 1/5-1/2 from base, respectively; other elytral
features as in S. morimotoi.
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Ventral surface and legs as in S. morimotoi, though the legs are a little slenderer.

Male genital organ fairly large and moderately sclerotized, markedly different in
configuration from that of S. morimotoi though basically similar to the latter. Aedeagus
about three-tenths as long as elytra, elongate, lightly depressed, straight in dorsal view,
gently arcuate at middle, and widely membraneous on dorsum, with the dorsal margin
semicircularly rounded before middle in profile but less so behind; basal part elongate,
moderately curved ventrad, and shallowly emarginate at the sides of basal orifice;
sagittal aileron not large but well protrudent ventro-proximally; viewed dorsally, apical
lobe broad, gradually narrowed towards apex which is widely subtruncate; viewed lat-
erally, apical lobe long and narrow, protruding ventro-apically, slightly dilated in apical
portion, and narrowly rounded at the extremity; ventral margin widely emarginate in
profile, more strongly so in apical third. Inner sac partially covered with poorly sclero-
tized scales and armed with a longitudinally rolled copulatory piece, which is elongate,
about two-sevenths as long as aedeagus, gradually tapered towards pointed apex, and
mostly covered with scales on the surface. Styles fairly large, elongate, left style a little
longer than the right, each bearing four long setae at the apex.

Type series. Holotype: 3, allotype: @, 2-X1I-2000, S. UENo leg. Paratypes:
583,599, 7-XI-1998, A. Kitavyama & M. Mori leg.; 13, 29-XI-1998, H. AsHIDA
leg.; 19, 1-XII-1998, T. SAITO leg.; 13, 5-XI1-1998, T. Saito leg.; 1083, 7299,
2-X11-2000, S. UeENo, A. Kitayama, K. KiTAYAMA, Y. NiSHIKAWA & S. TANAKA leg.

0.2 mm

Figs. 7-8. Male genitalia of Stygiotrechus kitayamai S. UgNo, sp. nov., from the Momiji-dani on
Takamori-yama in Wakayama-shi; left lateral view (7), and apical part of aedeagus, dorso-apical view

(8).
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All deposited in the collection of the Department of Zoology, National Science Mu-
seum (Nat. Hist.), Tokyo.

Type locality. Momiji-dani on Takamori-yama, 70 m in altitude, at Kada of
Wakayama-shi in Wakayama Prefecture, Central Japan.

Further specimens examined. 333, 399, Okineto-yama, 120m alt. on W
slope, Tanagawa, Misaki-chd, Osaka Pref., Central Japan, 4-VI-1999, H. AsHipA & K.
KitayAMA leg. (NSMT).

Notes. Though closely resembling S. morimotoi in general appearance, this new
species can be recognized at first sight on its elongate, parallel-sided hind body, even
though the feature is subject to individual variation. Taxonomic validity of this charac-
ter state is verified by the characteristic male genitalia of S. kitayamai, which resemble
to some extent those of S. morimotoi notarum in lateral aspect but are evidently differ-
ent from the latter in dorsal aspect.

This interesting and important species is dedicated to the memory of the late Mr.
Akira KITAYAMA in honour of his devotion to clarification of the trechine fauna of
western Central Japan.

Stygiotrechus ohtanii S. UENO, 1969
(Figs. 4-5)

Stvgiotrechus ohtanii S. UENO, 1969, Bull. natn. Sci. Mus., Tokyo, 12, pp. 490, 491, fig. 5; type locality:
Mt. Kongd-zan; 1973, Bull. natn. Sci. Mus., Tokyo, 16, p. 29; 1980, J. speleol. Soc. Japan, 5, p.
10. —— K. KITAYAMA & ASHIDA, 1999, Nejirebane, Osaka, (85), p. 13, fig. 9. —— AsHIDA, 2000,
Checklist of Trechinae from Japan, Kyoto, vers. VIII, p. 24.

Through the courtesy of Hisashi ASHIDA, | was able to examine a male specimen
of this species (2.70 mm in the length of body). It agrees in every respect with the type
series and has the following standard ratios: PW/HW 1.26, PW/PL 1.12, PW/PA 1.24,
PW/PB 1.27, PA/PB 1.02, EW/PW 1.40, EL/EW 1.56.

Male genital organ small and lightly sclerotized. Aedeagus slightly more than
one-fourth as long as elytra, tubular, strongly arcuate before middle but nearly straight
behind in lateral view, sigmoidally twisted in dorsal view, with the apical part moder-
ately curved ventrad and fairly broad to near the base of apical lobe in profile; dorsal
margin semicircularly rounded before middle in profile; basal part relatively large,
shallowly emarginate at the sides of basal orifice; sagittal aileron small though protrud-
ent; viewed laterally, apical lobe subtriangular, fairly broad at the base, straightly nar-
rowed towards blunt apex, and not reflexed at the terminal portion; viewed dorsally,
apical part nearly symmetrical though somewhat inclined to the left, narrowly rounded
at the tip of apical lobe; ventral margin moderately emarginate before middle but
hardly so in apical half to the base of ventrally curved apical part. Inner sac armed
with a large elongate copulatory piece about a half as long as aedeagus, wholly cov-
ered with scales of various shape on the surface, partially large and broad but partially
spinose, and with the apex pointed. Styles relatively broad, subequal in length, each
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bearing four setae at the apex, one or two of which are removed proximally.

Male specimen examined. 13, Mt. Kongd-zan, 1,000 m alt., Chihaya-akasaka-
mura, Osaka Pref., Central Japan, 10-X—1998, H. ASHIDA leg. (NSMT).

Notes. It seems worth noting that the male genitalia of S. ohtanii are more
closely similar to those of S. satoui than to those of S. nishikawai in the configuration
of the aedeagus, which is arcuate from the base to the apex in lateral view and sig-
moidally twisted in dorsal view, with the apical lobe simply produced ventro-apicad,
although the Kongd-zan species is doubtless closer to S. nishikawai in external mor-
phology and geographical relationship. It is possible that configuration of the aedeagal
apical lobe is merely species-specific among the members of the group of Sty-
giotrechus ohtanii, not indicative of their phylogenetic affinities.

General Remarks

Takamori-yama (285 m in height), on which lies the type locality of the three
species of anophthalmic trechine beetles including the two new species of Sty-
giotrechus, is located at the western end of the Izumi Hills stretching from west to east
on the borders of Wakayama and Osaka Prefectures in the western central part of the
Kii Peninsula, central Honshu, Central Japan. The exact type locality is a steeply slant-
ing side gully of the Momiji-dani on the southwestern slope of the hill. The gully is
only about 2m wide at the mouth and 30 m or so long, and is filled with sandstone de-
bris mingled with soil (Fig. 10), forming a typical upper hypogean environment, par-
ticularly near the mouth just above the water of the Momiji-dani. There is no flowing
water in the gully except on rainy days, but the lower layers of the scree are always
moist, being shaded by broadleaved trees and fed by seepages (cf. Fig. 9).

Of the three species of anophthalmic trechines, Stygiotrechus kadanus is the
rarest one and occurs only in the deepest layer, 100-150cm below the surface.
Trechiama morii is also frequent in the deepest layer, but is sometimes met with at the
shallower parts at the depth of about 30 cm, so far as the micro-habitat is wet. Both the
species are doubtless upper hypogean in nature, even though S. kadanus is short-
legged and is considerably different in this respect from 7. morii. In contrast to these,
Stygiotrechus kitayamai seems primarily endogean. It is rather widespread in the gully,
and is usually found crawling on the undersurfaces of stones embedded in the ground
or lying in the shallower layers of the scree. However, this species often creeps down
into deeper layers and is sometimes found even at the bottom in coexistence with T.
morii. In this particular gully, therefore, the endogean zone seems continuous to the
upper hypogean zone, at least for S. kitayamai.

Coexistence of three different species of anophthalmic trechines is quite excep-
tional in Japan, and has hitherto been known only at few stations. Even in those excep-
tional places, micro-habitat segregation is usually observed between inhabitants,
which, as a rule, belong to different genera. Coexistence of two congeneric species
have been known sporadically, but in such cases, the two species usually belong to dif-
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ferent species-groups and one of the two is much rarer than the other. For instance,
Kurasawatrechus kawaguchii S. UENO coexists exactly in the same habitat, sometimes
on the undersurface of the same stone, with K. longulus S. UENO on Mt. Nylgasa-
yama of the Southern Japanese Alps (cf. UENo, 1973 a) and with K. brevicornis S.
UENO on the Kitazawa-togé of the same mountain range (cf. UgNo, 1979); K.
kawaguchii is rather widespread and belongs to a different lineage from the latter two,
which are directly related to each other and predominated by the former species. A
similar situation is observed on the two species of Stygiotrechus occurring on
Takamori-yama. Though congeneric, they belong to different species-groups, and S.
kitayamai of the morimotoi group is evidently predominant over S. kadanus of the
ohtanii group. In all probability, this must reflect difference in the history of their im-
migration into the [zumi Hills.

It is most probable that S. kadanus is the older immigrant of the two. The mem-
bers of the ohtanii group, to which belongs S. kadanus, are distributed in northeastern
Shikoku (S. satoui S. UENO) and the western central areas of the Kii Peninsula, mainly
along the Sanuki Hills in the former and the Izumi Hills in the latter, though spreading
over the adjacent hills, particularly in the Kii Peninsula. The species-group extends its
distribution to the western side of Ikoma-yama of the Ikoma Hills to the north of Mt.
Kongd-zan (undescribed; AsHiDA, 2000, p. 24), but does not seem to have crossed the
Yodo-gawa alluvion and to have spread over the eastern part of the Chligoku Hills. The
same pattern of distribution is shown by the satoui group of the genus Trechiama, to
which belongs 7. morii, though speciation of this group of long-legged trechines seems
to have occurred mainly in northeastern Shikoku, probably on or near the Sanuki Hills
(cf. UENO, 1985, p. 191). Some ancestral trechines of this group dispersed eastwards
onto the Island of Awaji-shima and then colonized the western corner of the Izumi
Hills in the Kii Peninsula. The dispersal may have been effected on land, since the ex-
isting species at the easternmost part of the distributional range are so closely related
to one another that their differentiation may have occurred in rather a recent period and
since dispersal across the Naruto Straits and the Kitan Straits, both of which have
strong currents, may have been extremely difficult, even if aided by flood waters of
such a large river as the Yoshino-gawa. Derivation of the ohtanii group of Sty-
giotrechus may be the same as that of the satoui group of Trechiama, though the for-
mer has become speciated more intensively at the Kii side of the water gap. At any
rate, Stygiotrechus kadanus and Trechiama morii can be regarded as evidences of close
faunal relationship between the Sanuki Hills and the Izumi Hills.

On the contrary, the ancestor of Stygiotrechus kitayamai may have reached
Takamori-yama directly from the north. It belongs to the morimotoi group, whose
component species previously known are distributed in the eastern part of the Chiigoku
Hills along the northern side of the Inland Sea of Seto-naikai (cf. UENO, 1980, p. 2, fig.
1). None of its members have been found in other parts of the Izumi—-Kongd—lkoma
Range and northeastern Shikoku, though an undescribed species of the same species-
group was discovered quite recently at the southern part of the Island of Awaji-shima
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(cf. AsHIDA, 2000, p. 25). Isolated occurrence of S. kitayamai at the western end of the
Izumi Hills is very similar to that of Trechiama dissitus at the central part of the same
hill range, a species belonging to the kosugei complex whose component species are
otherwise distributed over the easternmost part of the Chiigoku Hills (cf. UENO, 1985,
p. 193, fig. 20). It seems improbable that the ancestors of these trechines reached the
Izumis through hill ranges, since neither of the two ways. one through the Ikoma-
Kongd Hills and the other through the Island of Awaji-shima, retains evidences of their
existence in the past.

At present, we have fairly good knowledge about the anophthalmic trechines oc-
curring in the areas around the Bay of Osaka. It is therefore implausible that certain
new species of the group of Stygiotrechus morimotoi and that of Trechiama kosugei
will be found in the intervening area between the Yodo-gawa alluvion and the Izumi
Hills. In all probability, the ancestors of S. kitayamai and Trechiama dissitus must have
immigrated to the Izumis by rafting on flood waters of large rivers emptying into the
northern part of the Bay of Osaka. I have already pointed out that the isolated Iwaseo-
yama populations of Stygiotrechus satoui satoui and Trechiama satoui must have been
derived from ancestral individuals that had been carried down by the water of inunda-
tion from the Sanuki Hills in northeastern Shikoku (cf. UENO, 1983, p. 76). A similar
explanation can be offered as to the origin of the two anophthalmic trechines now sur-
viving on Takamori-yama and Inunaki-san of the Izumi Hills. Their ancestors may
have been carried southwards by flood waters of, for instance, the ancient Yodo-gawa
River, which emptied into the Pacific through the narrow gap between the Kii Penin-
sula and the Island of Awaji-shima, now recognized as the Kitan Straits. The flood wa-
ters may have been partially dammed up at this narrow point, leaving certain drifters
on either bank, some of which, including the ancestors of the two trechine species, be-
came successfully established in the western part of the Izumi Hills then forming the
left bank of the ancient river. The same process of colonization seems to have occurred
also on the right bank, or the southern part of the Island of Awaji-shima, where an un-
described Stygiotrechus of the morimotoi group became differentiated.

Thus, the Kada area at the western end of the [zumi Hills is very important from
the entomological. biospeological and zoogeographical viewpoints. Only this area in
the Kii Peninsula furnishes substantial evidences to show that the past dispersal of an-
cestral anophthalmic trechines was effected not only on land but also by rafting on
flood waters, the former from the west and the latter from the north, resulting in rare
coexistence of the three species belonging to phylogenetically different groups. Unfor-
tunately, Takamori-yama at the centre of the Kada area is being extensively quarried
from different sides for supplying the enormous quantity of stone blocks for the con-

Figs. 9-10. Side gully of the Momiji-dani on Takamori-yama, in which coexist the three species of
anophthalmic trechine beetles, Tiechiama (s. str.) morii ASHIDA, Stvgiotrechus kadanus S. UENO, sp.
nov., and S. kitavamai S. UENO, sp. nov. Figure 10 is a close-up of the lower part of the gully, showing
a slanting heap of sandstone gravel. Photo S.-I. UENo.
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struction of Kansai International Airport, which is being built on a reclaimed land
from the sea, in spite of the fact that its Wakayama side is largely designated as a pre-
fectural forest park, and the excavation is now approaching to the type locality of the
three species of anophthalmic trechine beetles. Two of the three species (excluding
Stygiotrechus kadanus) are also known from a gully on the other side of the ridge, or
about 1.4 km east-northeast of the type locality, but this habitat is also threatened by
quarrying. It is strongly hoped that at least Takamori-yama and its close proximities
will be urgently designated as a nature reserve of the Japanese Government for protect-
ing the unique habitat of these important species against complete destruction.

£ £

FEHE—  HBOBEICETA IAA IS FETILVED 2 Fifll, — MR LUHBOTE
BB TAEHIUNS /) IAAITIFETILVED 2 HEEZTHRL, Shoilzhehy
HEY XY FFETI LY Sygiotrechus kadanus S. Utno BLUFF I Y v X7 3 FETILY
Stvgiotrechus kitayamai S. Uino D% %G X 72, WMiFHE I TI A7 7 FETILVEE RER
FYEMAIIFETILVEIBL, FREFROEEOLNTE, 4 FHE 2 FHICHES
NHHEILR 5.

NSO 2FELE AT AL FFETI LY Trechiama morii Asiipa & 1%, ESHFIZEHEHEIC
HATTAAERDNSVRHRIZT A, a2 LITEBET, £EBFERICRSATY
5. 38NASFETILVEPEFRMIZTOCI LB, EhDHTHHNNT, bHFETIN
FCILHONTVAREBOBEGIIFFETHAONBEIE LM RV, FDHX, WAV F7FYE
TILVEIARI A FIFETILY LG, MBI DO TIREEOEH 2 ETHED
B E R Ao LR EDFAEERTIMI LD, FIVIRATIIFETILIODIE
Sk, PEILHORMEICOATLEEICETAOT, EWLHE L& LD TAKEVR]
EEERTA. LAL, BHRLo—FE, MEEREERZOLOOLNUSE L THILOME
PORBEIIE Y s, MHOEERAEEEROT CECIGES TS, 3EDAT T T
YITILAVENI L, yAEYAZFFETIAIUND 2 L, FILHEHFENIH 1.4km Bl
FRBOEMDS RO o TwEY, FARIOFETLERINTVLDT, FEROKR
FFHEFS LY. SFUEHRGICLT, £ ERRN I E N5 REZZTTH 55
RERELTHREL, INOSORRFOEBMZFRETLILDHEENS.

COFHIE, SENI A2 HIZERBEAREN o s -duil BRIZET 2. bILKE
MAFETIMEISN—TOENA L N-T, GHRILZBIZEHEFETILASOERIZD
ECHEBRENS., COEOHMIRHICE D L) BMAETIE, & 2sbTh 50 Haflib:
LETEAWLEE, RERRZORASIBEIE T (LS o7, THEMTHIUL, HED A
YIFETILALHOMBEICKECEHEN, CEFORTIBSLREEINLTHA ) AR
B, BELAFHOOLOIIMNE, FREIMBELT, TUHEREEIIHEDL L3
T5.



New Stvgiotrechus on the Verge of Extinction 247

References

ASHIDA, H., 1999. A new species of the group of Trechiama oni (Coleoptera, Trechinae) from the Kii
Peninsula, Central Japan. Elytra, Tokyo, 21: 605-610.

2000. Checklist of Trechinae from Japan. Version VIII. 29 pp. Kansai Trechine Research Group,
Kyoto. (In Japanese, with English title.)

Kitavama, K., & H. AsHiDA, 1999. Records of anophthalmic trechine beetles from Osaka Prefecture,
Central Japan.  Nejirebane, Osaka, (85): 10~13. (In Japanese, with English title.)

UENO, S.-1., 1969.  Stygiotrechus (Coleoptera, Trechinae), an assemblage of remarkably diversified blind
trechines.  Bull. natn. Sci. Mus., Tokyo, 12: 485-515.

1973a. Two new endogean Kurasawatrechus (Coleoptera, Trechinae) from the Japanese Alps.

Ibid., 16: 15-22.

1973b. A new endogean trechine beetle from Central Japan, with notes on the Japanese species

of the Stygiotrechus complex. [Ibid., 16: 23-30.

1976. Occurrence of Stygiotrechus (Coleoptera, Trechinae) in the Island of Shikoku, Japan.

Ibid., (A), 2: 277-284.

1979. The blind trechine beetles of the genus Kurasawatrechus from the Southern Japanese Alps.

Mem. natn. Sci. Mus., Tokyo, (12): 113-122.

1980. New Stygiotrechus (Coleoptera, Trechinae) from non-calcareous areas. J. speleol. Soc.

Japan, 5: 1-12.

1983. The anophthalmic trechine beetles from Takamatsu, Southwest Japan. Bull. natn. Sci.

Mus., Tokyo, (A), 9: 69-77.

1984. Two new species and a new record of the group of Trechiama oni (Coleoptera, Trechinae).

J. speleol. Soc. Japan, 9: 5-13.

1985. The group of Trechiama oni (Coleoptera, Trechinae) —its distribution and differentia-

tion—. Mem. natn. Sci. Mus., Tokyo, (18): 163-198.




