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of Trechiama ohshimai®
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Introduction

The genus Trechiama is the largest and most important of the trechine genera
occurring in the Japanese Islands. Its members are widely known at present, but
its status as a natural group is not necessarily clear and even the designation of its
type-species has not been definitely settled. Since the latter problem has arisen mainly
from the confusion in classifying the members of the species-group to which 7' ohshimai
and its direct relatives belong, I will commence this paper with a review of their earlier
studies.

It was in the second volume of his classic monograph of Trechinae that JEANNEL
(1927, pp. 115, 129, 141-143) erected Trechiama as a new subgenus of the grand genus
Trechus. His original description was based on an imperfect male specimen of an
anophthalmic trechine beetle deposited in Pic’s collection, which he wrongly identified
with Trechus Oreas H. W. BATES. In the same subgenus, JEANNEL also placed Trechus
Lewisi (new name for Trechus ovipennis G. LEwIS), though he was unable to see any
specimen of the species at that time. Thus, Trechus oreas sensu JEANNEL, 1927, nec
H. W. Bates, 1883, was the only species actually involved in the establishment of
Trechiama.

Describing blind trechines from Japanese limestone caves for the first time in
1951, I was not aware of the species studied by JEANNEL in preparing his description
of Trechiama. However, I did know that my specimens were widely different from
either of T. oreas and T. lewisi, both oculate, and gave one of the new species the
name Yosiitrechus ohshimai (UENO, 1951, pp. 83-85). My error was soon detected
by JEANNEL (1953, p. 128), who pointed out the close resemblance of my ohshimai to
his oreas and suppressed Yosiitrechus as a junior synonym of Trechiama. On the
other hand, he raised the latter not only to the generic rank but to the type-genus of
a new phyletic series. In the following year, the same author obtained a paratype of
Trechiama oreas, became aware of his former misidentification, and proposed the name
Trechiama angulicollis for Trechus Oreas sensu JEANNEL, 1927 (JEANNEL, 1954, p. 12).
Afterwards he altered his opinion in his revision of the Far Eastern Trechinae, plac-
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ing T. angusticollis (error for T. angulicollis) in a junior synonym of 7. ohshimai
(JEANNEL, 1962, p. 194). For some time, therefore, only the name ohshimai remained
valid in the published data and automatically became the type of the genus Trechiama.

JEANNEL was certainly right in placing 7. angulicollis at the side of T. ohshimai,
but the proposed synonymy of the two forms was subject to critical scrutiny. Ac-
cording to my own study, the two forms were decisively different in the shape of male
genitalia in spite of their close similarity in external morphology. When JEANNEL’s
last account was published, however, it was difficult for me to decide whether the
difference was specific or infraspecific, although I felt confident that T. angulicollis, a
trechine beetle occurring in the immediate vicinities of Kyoto, should have been
regarded as an example of an extraordinary differentiation if it really were a geo-
graphical race of 7. ohshimai. Apart from the nomenclatorial sequence, T. ohshimai
was obviously more advanced than T. angulicollis, so that from the phylogenetic view-
point, the above conjecture could be considered reverse and 7. ohshimai might be
regarded as an extreme derivative of 7. angulicollis. In any case, it was needed to
gather as sufficient data as possible for clarifying the actual differentiation and dis-
tribution of these trechine beetles.

Even now, it cannot be said that all the taxonomic problems are definitely clarified
concerning 7. ohshimai and its direct relatives, which form the group of 7. ohshimai.
Other species belonging to the same species-group will doubtless be discovered still in
future, especially in the area to the northeast of Lake Biwa-ko. This can be readily
surmised from the fact that nine out of the twenty-two species hitherto known were
brought to light in the first half of 1980, with the advancement in the technique of
locating the exact habitats of endogean forms. However, I feel certain that I can
give a fairly clear picture of this species-group now, and am going to publish the
result of my protracted studies in the present paper.

The twenty-two species, of which only three were previously described, will be
classified into five species-complexes, whose phylogenetic relationship will be clarified.
In the “Notes” following the description of each species, the condition of its occur-
rence will be described at some length, wherever possible, on the basis of my own
field experience, in the hope that this will encourage future collectors in making new
findings. The differentiation and dispersal of these trechine beetles will be discussed
and demonstrated, and the known localities of respective species will be shown on a
sketch map, together with those of the neighbouring species belonging to the other
groups of the genus. Trechiama angulicollis will be revived beyond all reasonable
doubt, so that the type-species of the genus Trechiama will be definitely settled on this
species.

The abbreviations used in this paper are as follows: HW — greatest width of
head; PW — greatest width of pronotum; PL — length of pronotum, measured along
the mid-line; PA — width of pronotal apex; PB — width of pronotal base; EW —
greatest width of elytra; EL — greatest length of elytra; M — arithmetic mean; NSMT
— National Science Museum (Nat. Hist.), Tokyo; MP — Muséum National d’Histoire
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Naturelle, Paris; TS — Mr. Taichi SHIBATA’s collection.

Before going into further details, I wish to express my hearty thanks first of all
to Mr. Yoshiaki NisHIKAWA of Ohtemon-Gakuin University, Osaka, without whose
indefatigable exertions in the field work, my study could never achieve the success as
given in the present paper. My deep indebtedness is also due to the following col-
leagues and friends, whose kind aid and support enabled the completion of this paper:
the late Professor René JEANNEL, Dr. A. DESCARPENTRIES, Dr. Gentaro IMADATE, Dr.
Naomasa KoBayasHI, Dr. Shiji OkaiiMaA, Dr. Hiroyuki Sasai, Dr. Riozo Yosn, Mr.
& Mrs. Minoru KaTo, the late Mr. Nobuzane TAMuU, Messrs. Akiyoshi AMAGASU,
Hiromu IcHiHASHI, Hiroshi IsHIDA, Hiroshi IwaAsakI, Mitsuru HIRAKE, [samu HIURA,
Yoshihiro Hori, Sumao KAsAHARA, Ko6jiré KATSURA, Ichiro Koyma, Go6ji KISHIDA,
Atsushi MATsUDA, Kazuo Morl, Yoshinobu MoriMOTO, Seiji MoRrITA, Hiroshi
Mivama, Kiyoshi MizusHIMA, Satoru MizusHIMA, Akira NoTo, Yasuyoshi OKADA,
Masataka SATO, Taichi SHIBATA, Kuniaki SuGA, Yuzo TARUMI, Osamu TOMINAGA,
Shigeru WAKANO and Masahiko YOSHIKAWA.

Group of Trechiama ohshimai

Medium to large species, all depigmented and anophthalmic; body entirely
glabrous on both the dorsal and ventral surfaces; inner wings absent.

Head with entire frontal furrows which are not angulate at middle: eyes vestigial,
either not faceted or with imperfect ommatidia, their trace being always visible as a
patch behind the insertion of each antenna; genae variable in convexity though always
glabrous; labrum transverse, with the apical margin usually straight at the median
part, sometimes widely emarginate; mandibles slender, arcuate, and sometimes sharply
hooked; mentum free, with the tooth variable in shape, either simple, truncated at the
tip or bifid; submentum always sexsetose; palpi slender, penultimate segments gently
dilated towards apices, apical ones long subconical; antennae filiform and slender.

Pronotum usually cordate or subcordate, rarely subquadrate, with the sides
always sinuate behind; hind angles usually sharp and salient, sometimes rectangular;
marginal setae almost always complete, the posterior one present just before each hind
angle except for 7. tenuiformis; median line deeply impressed, deepening and widening
in basal area and always reaching basal margin; apical transverse impression obsolete,
sometimes vaguely wrinkled; basal transverse impression wide and shallow, almost
continuous, with a foveole on each side of median line and laterally merging into
basal foveae, which are more or less large, deep, usually smooth, and extend anteriad;
postangular carinae conspicuous, sharp and long; basal area narrow, usually with
longitudinal rugosity.

Elytra oval or ovate, more or less elongate, with shoulders either distinct or
effaced; striae usually shallow though always entire, impunctate, stria 8 deeply im-
pressed behind the middle set of marginal umbilicate pores; scutellar striole always
present, usually short but distinct; apical striole deeply impressed and not much
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curved in front, usually joining or directed to stria 5 but sometimes joining stria 7;
intervals smooth, apical carina distinct though usually obtuse; stria 3 with two seti-
ferous dorsal pores before middle except for 7. inexpectatus, in which the proximal
pore is missing; stria 5 also with two setiferous dorsal pores, which are much more
widely spaced than those on stria 3; preapical pore situated at the apical anastomosis
of striae 2 and 3, behind the level of the terminus of apical striole, and always closer
to suture than to apex; humeral set of marginal umbilicate pores aggregated, the four
pores being ranged equidistantly.

Microsculpture of head distinct, largely consisting of transverse meshes: that of
pronotum and elytra composed of fine transverse lines, though partially obliterated
in many cases. Anal sternite provided with a pair of sexual setae in &, with two pair
of them in Q. Legs long and often slender; protibiae straight, gently dilated towards
apices, longitudinally grooved on the external face and glabrous on the anterior face
even at the apical part; tarsi thin, segment 4 with a long hyaline ventral apophysis in
pro- and mesotarsi; in J, two proximal segments of each protarsus widely dilated,
stoutly produced inwards at apices, and furnished beneath with sexual adhesive ap-
pendages.

Male genital organ variable in both size and shape, sometimes short and very
small, sometimes elongate and very large. Aedeagus small, short and with wide
flattened apical lobe in primitive species, large, elongate, gutter-shaped and with
remarkably prolonged apical lobe in many of the derivative ones, hardly or only
slightly arcuate at middle, and more or less curved at the basal part; basal orifice not
particularly large, with the sides more or less distinctly emarginate; sagittal aileron
present though sometimes very narrow or vestigial; inner sac usually provided with a
thin anisotopic copulatory piece and one to three patches of sclerotized teeth, the
latter of which are remarkably developed in derivative species. Styles variable,
usually short and broad in primitive species, long and slender in derivative ones, each
usually with four setae at apex though one of them is sometimes missing on one style
or a fifth seta exceptionally occurs on one or both of the styles.

Range. Distributed in the areas surrounding Lake Biwa-ko, or the northern
part of the Kinki District and the westernmost part of the Chibu District in western
Honshu, Japan. So far as is known, the distributional range of the species-group is
limited by Awazu-onsen in Ishikawa Prefecture in the northeast, Neo-mura in Gifu
Prefecture and the Suzuka Mountains in Mié Prefecture in the east, Shizushi-dé Cave
in Kyoto Prefecture and Kogané-daké Hill in Hydgo Prefecture in the west, Mt. Jubu-
zan in Kyoto Prefecture and the Minoo Hills in Osaka Prefecture in the south.

Notes. It is not easy to determine the derivation of this homogeneous species-
group, whose members can be distinguished at first sight from the others. It may
have originated from an offshoot of the group of 7. oreas, which is an assemblage of
the most primitive species of the genus widely distributed at present in northeastern
Honshu and whose direct relatives occur in the central part of the Chiigoku District in
western Honshu (group of 7. yokoyamai) and on the high mountains of Taiwan (group
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of T. alatus). The group of T. ohshimai is, however, evidently separated from them
by the degeneration of eyes and the more advanced state of chaetotaxy. In these
respects, it is identical with the monotypic group of 7. pluto and that of T. nakaoi,
which are narrowly localized in the Akiyoshi limestone area at the western end of
Honshu and the northeastern corner of Kyushu, respectively. They may have been
derived from a common ancestor with the group of 7. oAshimai, but the direct rela-
tionship between them cannot be recognized at present as they are widely isolated from
each other. On the other hand, the group of 7. oni, whose members are distributed
over the central and eastern parts of the Chligoku Hills and the northeastern part of
the Island of Shikoku, seems to have become differentiated from the group of T.
ohshimai by losing a series (usually the internal one) of setiferous dorsal pores on
elytra. Their distributional ranges are contiguous and partly interwoven with each
other (cf. UENo, 1978 b, p. 293, and the accounts under the headings of Trechiama
ohshimai and Discussion in the present paper).

The trechine beetles belonging to the group of T. ohshimai are very closely similar
to one another in their external morphology, and though there are some that can be
recognized at first sight, they can be classified with confidence only on their male
genitalic features. This makes their identification rather troublesome. Fortunately,
however, all the known species are allopatric, so that if a given specimen comes from
a known locality, it can be determined without difficulty. It should be noted here
that in the members of this species-group, the copulatory piece is, even if present,
usually thin and hyaline and is concealed by large patches of heavily sclerotized teeth.
Its presence can be easily overlooked unless the inner sac is carefully dissected and
spread out. JEANNEL made this mistake when he described the male genitalia of his
Oreas (=angulicollis) (1927, p. 144, fig. 527) and those of true oreas (1954, p. 13,
fig. 2), and regarded the absence of copulatory piece as one of the key characters of
the genus Trechiama (1962, p. 192). Actually, however, a differentiated copulatory
piece exists in the aedeagi of both T. angulicollis and T. oreas.

Unlike the species belonging to the groups of T. oreas and T. yokoyamai, chaeto-
taxial aberrancy is only very exceptionally found in the members of the group of
T. ohshimai. When the aberrancy occurs symmetrically, however, it may be difficult
to place the aberrant specimen in its proper position unless carefully compared with
other specimens from the same population. The occurrence of such aberrant in-
dividuals will be noted under the headings of respective species.

From the ecological view-point, these trechine beetles are primarily endogean in
hilly countries. They usually live along the upper courses of narrow streams in
temperate broadleaved or mixed forests, under large stones deeply embedded in the
soil or in taluses deposited in shaded gullies. They tend to become cavernicolous
wherever favourable caves or mine adits are available. Of the twenty-two species
hitherto discovered, thirteen are strictly endogean, three have been obtained from
both the endogean and hypogean habitats, and the remaining six have been known
only from limestone caves or abandoned mine adits.
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Key to the Species

The following key to the species belonging to the group of Trechiama ohshimai is
largely based on male genitalic features, and therefore, cannot be applied to females.
However, I have been unable to design a better one, since many of the members of this
species-group can be recognized only on the difference in the shape and structure of
male genitalia. The illustrations inserted in this paper will be of help in the identifica-
tion of given specimens.

1 (42)

2 (5

3@

4 (3

5 (2)

6 (7)

7 (6)

8 (39)

9 (10)

10 (9)
11 (16)

Elytral stria 3 with two setiferous dorsal pores; copulatory piece, if present,
variable in shape but not saddle-shaped, lying on the right side of aedeagus;
proximal teeth-patch of inner sac left lateral to dorsal, not ventral.

Pronotum subquadrate; aedeagus very small, less than three-tenths as long
as elytra, with poorly developed teeth-patches in inner sac.

Elytra more elongate and parallel-sided; aedeagal apical lobe blunt at the
tip; teeth-patches of inner sac composed of very small number of small
teeth; copulatory piece absent; length 5.60-5.65mm..................
............................................ T. subparallelus sp. nov.

Elytra shorter and less parallel-sided; aedeagal apical lobe with a sharp
ventral hook at the tip; teeth-patches of inner sac larger, consisting of
larger teeth; copulatory piece present; length 4.85-6.25mm............
.................................................. T. sasajii sp. nov.

Pronotum more or less cordate; in case pronotum looks subquadrate rather
than subcordate, aedeagus large, at least three-sevenths as long as elytra,
and with large teeth-patches in inner sac.

Pronotum very large, EW/PW 1.45 on an average; elytra elongate and almost
parallel-sided; length 5.10-535mm ..................................
............................................. T. grandicollis sp. nov.

Pronotum smaller, EW/PW more than 1.52 on an average; in case pronotum
is exceptionally large, antennae long, extending obviously beyond the
middle of elytra, and aedeagus at least three-sevenths as long as elytra,
with two elongate teeth-patches on the left side of inner sac.

Aedeagus either small, less than one-third as long as elytra, or large with
narrowly prolonged apical lobe; inner sac usually with right apical teeth-
patch in addition to large proximal one; in case apical teeth-patch is absent,
proximal one does not extend onto the right lateral side of inner sac.

Postangular seta of pronotum absent; body elongate and relatively parallel-
sided; aedeagus fairly slender and gently arcuate; proximal teeth-patch of
inner sac large and sigmoidally curved; length 4.85-5.55mm............
............................................. T. tenuiformis sp. nov.

Postangular seta of pronotum present.

Aedeagus smaller, less than one-third as long as elytra, with apical lobe
short, broad and almost symmetrical in dorsal view.
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