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A bst rac t Four subgenera (Pial、・cal-a/)fis, Cit(1etocarabtls, Hete''oca''clbtls and H、'-
gl・ocanubus) which construct the division Arcifcri (IMuRA、 l996)of the genus Ca''abu.l' (s.
fat ) are examined for the mitochondrial ND5 gene sequences to clarify their phylogenetic
relationships. The constructed trees suggest that H、g1・oc・aral)11s may be excluded from the
Arc i fori .

I n t roduction

The Arciferi was proposed by IMuRA(1996, p 7) as one of the five subdivisions
jn the division Multistriati of the genus Cartlbus(s lat ). It is composed of fOu「 Sub-
genera, platyca1・abus, C11aetoca1・abus, Hotel・ocarabus andHyg/'coal'abus, and iS mor-
phologically well_de・fined by bearing a characteristically shapedligulum, named“arcu-
1us”, at the base of the endophallus. According to the results drawn by IMuRA et a1.
(1gg8), jt has become reasonable to raise this subdivision to a distinct division of the
genus Cal・abus(s lat ).

In the present study, we have determined the ND5 (NADH dehydrogenase Subunit
5) gene sequences of five species belonging to the Arciferi which cover the rePreSenta-
tjves of the above mentioned four subgenera, and phylogenetic relationships amon9
them are discussed.

Mater ials and Methods

The specjmens used jn this study for determination of the ND5 gene Sequences
areljsted jn Table t . The methods of DNA sequencing and the const「uCtiOn of the Phy-
1ogenetjc trees are the same as described previously(e.g., Su et al., l998)・
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Table l . List of the specimens used in this study
Locality Scient fie name Locality DDBJ/ EMB L/Gen Bank

、

numbe r by morphology Accessjon No.

1 Hygrocarabus nodu1osus Gunsbach, Haut-Rhin, E. France ABC47 l g5
2 Heterocarabusmar iettt W. Giresun, NE. Turkey ABC47196
3-l Chaetocarabu ln t cat tls Andrate, Torino, Piemonte, NW. Italy ABC47197
3-2 Ch. l ' tr iea!us Ctineo, Piemonte, NW. Italy ABC47197
4 * Ch. ntr icatus Bourgogne, CE. France D86208
5 Platycarabusdepress s Val Sesia, Varallo, Piemonte, NW. Italy ABC47198
6 P d pre s s Andrate, Torino, Piemonte, NW. Italy A BC47199
7-1 P. irregularis Lamspringe, Hildesheim, Niedersachsen, N. Germany ABC47200
7-2 P. irregularis Gottingen, Niedersachsen, N. Germany A BC47200
8 P. lrregular s Jura, E. France ABC47201
9* Limnocarabu clathrat Datums Moor, Lingen, Niedersachsen, N.Germany ABC31507

10* L maack1 aq11atl lis Nakasato, Aomori, Honshu, N. Japan D50358
11 * Eulept()carabsporrectico11is Nakatsugawa, Gifu, Honshu, C. Japan ABC22564
12 *# Cychrt(s morawl t:ll Daisetsu-zan Mts., Hokkaido, N. Japan D50 3 47

The sequences of 3-i and3-2, and those of 7-1 and7-2 are the same, respectively.
* Taken from previous studies(SU et al., 1996a; 1996b and KIM et al., 1999a; 1999b)
# As an outgroup for constructing the trees (see Fig. 1).

Results and Discussion

In a previous paper, we showed that Platyca1・abus irregular1.s*) and Chaeto_
cal'abus intricatus are clustered together with a rather deep branching point on the
ND5 phylogenetic tree of the representative Carabina species in the world(IMURA et
a1., 1998, p 21).

As shown in Fig. 1, four species, Chaetoca,・abus intrIcatus, Hotel-coal・abusma;・1_
e前, P/a c a ' 'a t l s epresstls and fr,-egil1ar1s are clustered together on both the NJ_
and UPGMA trees, whileHygl'ocarab1ls nodtl1osus is not tightly related to the other
A「Ciferi species. Its emergence may be traced back to the time of the radjatjon of the
Ca「abina(SU et al.,1996 a; IMURA olaf.,1998). Since there is no other species that are
Clustered withHyg1'ocarabus, it should be excluded from the division Arcjferj and js
Considered to form an independent position in the subtribe Carabina. In fact, emer_
genCe of Hygrocarabil.s is as early as that of Limnocalabus andEuleptoca1・abus whjch
a「e the members of the division LepidospinuIati (IMURA eta1.,1998). Thjs seems to be
Consistent with the behavior and the larval morphology of this unique carabjd; jt js
Well-known thatHygrocarabusleads a semi-aquatic habit throughout jtsljfe, and the
Ia「Va boa「S quadricuspidate episterna, while the episterna of the other three are rostr1_
Iabra1 (CASALE eta1., l982).

CASALE et a1. (1998) reported a phylogenetic tree of Platycarabus and chaeto_
Ca「abuS based on the mitochondrial NDI gene sequences(336 bp). Unfortunately, the
moleCula「 t「ee does not contain eitherHyg1,ocalabus orHete,local・abus, but on thejr
t「ee based on the morphological data, Hyg1,oca,・abus was positioned outsjde other
Platyca''abtls species.

*  FO「 Convenience, We use hereafter the subgeneric name in place of routinely used generic name,
CcI'a加s, such as“P/a0'ca,-fl611s 1,ng1l/(11・1.l・ = C-a加s(p/(10,cal・a加s)1/,・eg1l/a,.1-s,,
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Cychrusmorawltzi (Hokkaido, Japan) 12
Hygr,ocarabus rlodu/osus (Haut-Rhin, France)1
Limnocarabus clathratus (Niedersachsen, Germany) 9
L rnaacki aquati、ils  (Aomori, Japan) 10
Euleptocarabus porrect1'co111's (Gifu, Japan)11
t-leterocarabus marlett1  (Giresun, Turkey) 2
Chaetocarabus lntr1catしIs (Piemonte, Italy) 3
eh. lntr1catus (Bourgogne, France) 4
Platycarabusdepressus (Piemonte, Italy) 5
P depressus  (Piemonte, Italy) 6
P. 1rregufans (Niedersachsen, Germany) 7
P. l'regular1s (Jura, France)8

eye u s m o f a ltz1 (Hokkaido, Japan) 12
Hygrocarabus nodu/osus (Haut-Rhin, France) 1

L imnocarabus o/athratus (Niedersachsen, Germany) 9
L maacki aquatiiis (Aomori, Japan) 10
Eu/eptocarabus porrectlco1//s (Gifu, Japan) 11

Heterocarabus mariettl  (Giresun, Turkey) 2
Chaetocarabus lntricatus (Piemonte, Italy) 3

Cit. intricatしIs (Bourgogne, France) 4
Platycarabus depressus (Piemonte, Italy) 5
P depressus (Piemonte, Italy) 6

p. 1ffegu/ans (Niedersachsen, Germany) 7
P. Irregular'is (Jura, France)8

Fig. 1. Phylogenetic trees of the mitochondrial ND5 gene (1,069 bp upstream from 3 terminal stop
codon) constructed from the species used in this study. The UPGMA tree (A) and the NJ tree(B). The
bootstrap confidence level (%) based on500 rcsamplings is shown at each branching point. Distance
(D) denotes KIMURA's two-parameter distance. For details, see SU et al. (1998).

Chaetocarabus, Heterocarabus and Platycarabus are well separated on the trees
in accordance with the morphological classification. The separation of these three sub-
genera appears to have taken place within a short time. The sequences of Chaeto-
carabus intricatus specimens from Northeast Italy and France are almost the same.
Platycarabus depressus and ir1-egularls are separated well. Two F) depressus speci-
mens from Northeast Italy carry almost the same ND5 gene sequences, and R irregu-
1aris from North Germany is reasonably close to the same species from France.
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In summary, morphological classification in the division Arci feri is consistent
with the phylogenetic analyses using the ND5 gene sequences, except that Hvg1,o-
carabus may be excluded from this division.
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要 約

井村有希・ 蘇 智慧・ 大澤省三 : ヒラタオサムシ祥内の系統関係. - ヒラタオサムシ詳

Arciferiはヒラタオサムシ亜属Plat、,calabtls, キバナガヒラタオサムシ亜属C11aetoca1ubus, ヒメツ

ヤヒラタオサムシ亜属Hete,-oca1abus, ミズベオサムン距l属H、,g,・oca,abusの4 亜属からなるとさ
れ, 交尾器内袋基部に弓状片arculusとよばれる器宮を共有することにより, 他の存fから形態
学的に識別されてきた. これら各亜属から1~2極ずつを選び,  ミトコンドリアND5 適一伝子の塩
基配列を決定して, 辞内の系統関係を再検討したところ,  ミズペオサムシH、,g,-ocar,,busのみは
他の3 亜属から類縁が遠く, オサムシ亜族内において独立した地位を与えるべきものであろう
と思われた.
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A New Cychrus(Coleoptera, Carabidae) from
Zayii in Southeast Tibet

Yuk i IMURA

Department of Gynecology, Tokyu General Hospital, Kila-senzoku,
1-45-6,0ta-ku, Tokyo,145-0062 Japan

eu「 knowledge is still very poor on the cychrine fauna of Tibet. Two species of the genus
Cycf11'opsls have been described from the southeastern part of that region(cf. DEuvE, lgg2;
IMURA,1999), but nothing has been reported about the genus Cychrus* Through the courtesy
of M「. and Mrs. Roman BUSINsKY (Prague), I was given an opportunity to examine a short se_
rios of cychrine specimens collected from Zayii near the southeastern periphery of Tibet
(Xizang). Though resembling Cyc/1ruskla11anus, the Zayu race is peculiar in bearing character_
istica11y shaped aedeaga1 apex. It is therefore introduced to science as follows.

Cychrusbusmskyianus I MURA, sp nov.
Length: l3.2-14.3 mm(including mandibles). Entirely black and not so strongly polished.

Closely similar to Cv kra11anils DEuvE(l996, p 87, figs 8 & 16) described from the Hengduan
Shan Mountains in northwestern Yunnan, but differs from it in the following respects: 1) size a
little smaller;2) frontal margin of labrum more strongly arcuate;3) vertex more remarkably ru-
gose-punctate; 4) postero-1ateral margins of pronotum less strongly re?exed above; 5) primary
callosities of elytra wider. Male genitalia as shown in Fig 2, with the apical portion ofaedeagus
much more elongate, less strongly arcuate, obviously sinuate on the ventral margin in lateral
view and more obtuse at apex in dorsal view; endopha11us rather simple, only bearing a pair of
small lateral lobes at the basal portion.

Type series. Holotype: , about 20 km distant to the northeast from Zayu [察隅],
3,800-4,000m in altitude, on the eastern side of the Riv. Zayii Qu, in Zayu Xian of Nyingchi

* Another new species of this genus is described from Southeast Tibet on page222 o f this volume


