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Classification of the Subtribe Carabina(Coleoptera, Carabidae)
Based on Molecular Phylogeny
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Shinohara-cho 1249-8. Kohoku-ku, Yokohama,222-0026 Japan

A bstrac t A new higher classification of the subtribe Carabina constructed from
the molecular genealogical tree is proposed.This is the first attempt to employ the result of
molecular phyloanalysis into the taxonomy of the Carabina on the world-wide basis. In the
new system, the Carabina is classified into29 divisions and l37 genera.

According to the recent technological progress of the molecular biology, it has be-
come possible to throw an objective light on the evolutionary history and the phyloge-
netic relationships of many kinds of organisms by analyzing the gene sequences of
DNA, and this trend has been extended to the field of entomology for the past several
years. A molecular phy1ogenetica1 study of the subfamily Carabinae was expected by
Syozo OsAwA, and has been expanded on a world-wide scale in collaboration with Zhi-
Hui SU, Yuki IMURA and many other colleagues(e.g., SU, 0KADA et a1.,1996; IMURA,
KIM eta1.,1998; IMURA, SU eta1.,1998; IMURA, ZHOU eta1.,1998; 0sAwA eta1.,1999;
SU, IMURA& 0SAwA, 2001 ; 0sAwA, SU & IMURA, 2002). As to the subtribe Carabina of
the tribe Carabini, to which a special attention has been pal all the samples submitted
through the course of this study have been estimated at about 2,000 from nearly 500
sites of 35 countries, containing over90%of supraspecific categories and more than
40%of the hitherto known species of the same subtribe. This seems to be sufficient to
revise the phylogeny and the evolutionary history of the Carabina, and also to be worth
applying the result into the taxonomy and the classification.

Since the first comprehensive work made by REITTER(1896), much has been at-
tempted at the higher classification of the subtribe Carabina(so-called Cat-abus in a
broad sense). Fundamentally, all the previous systems have been constructed based
upon morphological features, and they fal l roughly into three phases according to the
employed characters, that is, external structure of the image (e.g., REITTER, 1896;
LAPOUGE, 1929-'53; BREUNING, 1932-'37), that of the larva (e.g., LApoUGE, 1929;
TURIN et a1.,1993 in part, DEUvE, '97 in part), and endopha11ic structure of the male
genital organ (e.g., ISHIKAwA, 1973, '78, '79; DEUvE, 1991, '94, '97; IMURA, 1996;
IMURA& MIZUSAWA,1996; BREzINA, 1999). Since the key characters adopted for eval-
uation were different according to the authors, any of them were inevitably affected by
each author's subjective point of view. As a result, we have not yet reached the stan-
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dard system widely approved by most taxonomists. In order to attain the persuasive
system reflecting natural phylogeny, classification of the Carabina must be revised by
more explicit procedure such as the molecular phyloanalysis.

In the present study, a new system is proposed for the higher classification of the
subtribe Carabina down to the specific level by taking the result of molecular phy1o-
analysis into account. The genealogical trees on which the present study is mainly
founded are those constructed by the neighbor-joining (NJ) method or unweighted
pair-group method with arithmetic mean(UPGMA), analyzing 1,069 base-pairs of the
mitochondrial gene encoding NADH dehydrogenase subunit5 (ND5). It is the first at-
tempt to reconstruct the supraspecific categories of a certain group of the Coleoptera
on the world-wide basis by employing the findings of molecular genealogy. An earlier
version of this paper was read at the symposium on the molecular phylogeny and evo-
lution of the insects (11 February 2000), organized by the Biohistory Research Hall,
Takatsuki, and was already sketched in Chapter 6of the special issue recently pub-
lished(0sAwA, SU& IMURA,2002, pp.125-135).

Status o f t he Subt ribe Carab ina

Taxonomic status of the subtribe Carabina in the present sense is basical ly equiva-
lent to that traditionally defined by the morphology. All the molecular genealogical
trees drawn by several methods indicate that the tribe Carabini is clearly divided into
two distinct clusters, corresponding respectively to the subtribe Ca1osomina and Cara-
bina(0sAwA et a1., 1999, p 66; SU& KIM,1999, p 9; 0SAWA, SU& IMURA, 2002, p.
52, fig 4-8, p 53, fig 4-9, etc.). So far as the analyzed taxa are concerne all the
species morphologically defined as belonging to the Ca1osomina are by no means in-
termingled with those belonging to the Carabina on the tree, so that the possible phylo-
genetic relationships between the two subtribes suggested by IsHIKAwA(1978, pp 66-
68) is rejected.

In the new system, I avoid to regard the subtribe Carabina as equivalent to the
genus Carabus LINNEas has been adopted by most taxonomists, but classify it into a
number of distinct divisions and genera mainly for the following reasons:

1) As has been indicated by the molecular genealogical trees(SU, 0KADA et a1.,
1996, p.176, fig. 1-a; IMURA, KIM et a1.,1998, p 21, fig.1; IMURA, SU eta1.,1998, p.
227, fig.1; 0sAwA et a1.,1999, p 90, fig.12; 0sAwA,1999, p. 16, fig. 1; SU, IMURA&
OsAwA,2001, p 519, fig 2; 0sAwA, Su& IMURA,2002, p 49, fig 4-5, p 68, fig 5-8,
p 202, fig 9-1), the first diversification of the Carabina has taken place as an explosive
radiation of the major groups. This means that the Carabina should be regarded as an
assemblage of distinct lineages rather than simply be unified into a homogeneous
group

2) All the classifications should be minimally redundant and maximally infor-
mative. Regarding the subtribe Carabina as the equivalent of the genus Carabus (s.
lat ), or in other words, injecting a single genus between subtribe and species con-
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tributes no new information, since the diagnosis of the genus is the same as that of the
subtribe (i.e., Carabina=Carabus). Note that, in this case, the classification does have
one redundant name and it gives no more information on the detailed systematic posi-
tion o f each species under the binomina1 nomenclatura1 system.  For example,
“Carabusblaptoldes 'only informs us the message that this highly specialized carabid
is a member of the genus Car,abus. If we want to express its systematic position more
precisely, we must add the subgeneric name in parentheses after Carabus. Inexpedi-
ently, these subgeneric names are often with very long spelling such as Sphodristo-
carabus, Pseudocoptolabrus, and so on. This is apparently inconvenient and less prac-
tical, above all in case we use many scientific names in a single paper.

Convent ions for t he Classificat ion

To construct a new higher classification of the Carabina from the molecular ge-
nealogical tree, the Linnean Hierarchy is use with certain conventions described as
fol low s.

As has been mentioned in the preceding section, the subtribe Carabina is consid-
ered to have been split into nearly thirty clusters or branches emerged within a short
period at the beginning of its radiation, and I regard each of them as corresponding to
the division. The division in the present sense is a taxonomic rank settled below sub-
tribe and above genus. Although not regulated by the International Code of Zoological
Nomenclature(ICZN), I adopt this rank for the sake of convenience. In the present
system, the Carabina is classified at first into twenty-nine divisions, and each division
is further divided into two to five subdivisions where it is necessary. 0n the molecular
genealogical tree, the branching order of these divisions cannot be determined with
certainty because of low bootstrap values supporting the respective branches. This in
turn neither implies a true multi furcation nor a failure to resolve a dichotomous situa-
tion. Rather, it unambiguously says that the order of the divisions in the list is inter-
changeable. I therefore regard all the divisions as sedls mutabilis (sensu WILEY,1979).

The terminology of the supraspecific categories of the Carabina except for those
properly described as genus or subgenus is confused. Not a few higher names with the
rank of “division”, “subdivision”, “section”or“group”have been proposed by previ-
ous authors as summarized in Table t. According to ICZN, these higher names are ei-
ther not regulated(in case they are settled above generic rank, e.g., those proposed by
LAPoUGE or IsHIKAwA) or deemed to be subgeneric names (in case they are proposed
for a genus-group division of a genus, e.g., those by other authors; see Article 104).
For example, a uninominal name Multistriati was first proposed by REITTER(1896) as
one of the higher ranks settled between genus and subgenus, representing the eleven
subgenera such as P1ocarabus, Euporocarabus, 0reocarabus, and so on. Subsequently,
the same term has been applied in different sense to various combinations of higher
taxa by later authors (cf. LAPoUcE, 1929-'53; BREUNINc, 1932- '37; IsHIKAwA, 1978;
DEUvE, 1991; IMURA, 1996, etc.). In reality, however, Multistriati is deemed to be a
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Table 1 . Higher names of the subtribe Carabina either not regulated by ICZN or to be synonymized

Author Higher name

REITTER(1896)

BENGTSSON(1927)
LAPOUGE (1929)

BREUNING(1932)
IsHIKAWA(1978)
DEUVE (1991)
DEUvE(1994)
IMURA (1996)

DEUvE( l997)

Carabi angustocephali, C. procerogenici, C. procrustogenici, C macrocephali,
C. cechenogenici, C multisetosi, C tribacogenici, C glabriventri, C.1atipalpi,
C. crenolimbi, C emarginati, C morphogenici, C multistriati, C. costiferi,
C glabripenni
Archaeocarabus*, Metacarabus*, Neocarabus*
Carabes Rostrilabres* (Fissirostres, 0btusirostres, Conirostres, Tenuirostres,
Lamellirostres), C. Quadricuspides* (Macrocerques, Brachycerques),
C.Serrilabres* (Ho1odontes, Synodontes, Tetrodontes, Pentodontes); Psi1ogoniens,
Pliochetes, Tribacogeniens, Multistries, Carabogeniens
Carabi Brevimandibulares, C.Carabogenici, C. Multistriati, C. Longimandibulares
Carabogenici, Spinulati, Multistriati
Spinulati, Digitulati, Lipastromorphi, Archicarabomorphi, Multistriati
Spinulati, Digitulati, Lipastromorphi, Archicarabomorphi, Lobifera
Carabogenici(Digitulati, Lipastromorphi, Archicarabomorphi), Multistriati
(Spinulati, Crenolimbi, Latitarsi, Arciferi, Procrustimorphi)
Spinulati, Digitulati, Lipastromorphi, Archicarabomorphi, Lobifera(Crenolimbi,
Multistriati, M. Tomocaraboides, M. 0reocaraboides, Longimandibulares,
Neocarab i )

Terms proposed by LApoUGE and IsHIKAwA were settled between the subtribe Carabina and its compo-
nent genera, and those proposed by other authors were settled between the genus Ca1abus(s lat ) and its
component subgenera. Terms denoted by asterisks indicate that they were proposed on the basis of the lar-
val morphology.

subgenus of the genus Carabus(s. lat ) under Article 10.4of ICZN, and is destined to
be a synonym of a certain subgenus described previously, even if it becomes available
by satisfying the provisions of Article 10. The same situations are also referable in the
terms proposed by BENGTssoN(1927), BREUNING(1932), DEUvE(1991, '94 and '97)
and IMURA(1996). Those proposed by LAPoUGE(1929) and IsHIKAwA(1978) are not
regulated by ICZN, yet their adoption and rejection are, if any, complicated(see again
Table t).

To avoid further confusion, I revoke these non-regulated names and propose to
give new divisional names indicated by a compound word with the stem from that of
the type genus and the suffix speIled-genici*). For example, the division composed of
the three genera, Heterocarabus MoRAwlTz, 1886, Chaetocarabus THOMSON, 1875,
and Platycarabus MoRAwlTz,1886, is named“Chaetocarabigenici”. The benefit of this
principle is that we can cope with the alternation of the component genera when it is
necessary.

Each division as defined above is either constituted by a single taxon or further di-
vided into two or more clusters or branches. In the former case, the division is deemed

*) One of the oldest suffixes appended t o the (sub)divisional names of the Carabina proposed by
REITTER(1896).
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to be composed of a single monotypica1 genus. In the latter situation, I regard each
cluster or branch as corresponding to a distinct genus if the bootstrap confidence level
at the branching point is constantly high(usually more than70%). Each genus is fur-
ther divided into two or more subgenera where it is necessary. If the morphological
gaps in two or more taxa are large enough, they are distinguishe though convention-
ally, at the generic level, even though they belong to a single cluster on the tree(e.g.,
Eupachys andAcoptolabrus). In contrast, if two or more taxa fall respectively into dif-
ferent lineages on the tree, they are also discriminated at the generic level even if con-
sidered congeneric morphologically (e.g., Leptocarabus and Sinoleptocarabu.s・).

In the present classification, I treat the taxa down to the specific level and a sub-
ject on the infraspecific categories is left untouched. In selecting specific names on the
list, I basically follow the newest catalogue written by BREzlNA (1999), which in turn
means that those described after the latter half of 1999 are excluded except for several
important species. As to the species whose DNAs have not yet been analyzed (shown
in brackets), their positions are synthetically assumed in due consideration of morphol-
ogy, zoogeography, ecology, and so on, above all ot endopha11ic character and the
distributional range. The type species of each (sub)genus is shown by the boldfaced
letter.

In comparison with current classifications proposed a量er that by IsHIKAwA(e.g.,
DEUvE, 1991, '94, '97; IMURA,1996; BREzINA,1999), the main changes made in the
present system are as follows:

1) TheLimnocarabus- Euleptocarabus l ineage (Limnocarabigenici in the present
sense=Lepidospinulati sensu IMuRA, KIM et a1., 1998) is separated at the divisional
level from the Apotomopterus series (Apotomopterigenici in the present sense) (see
IMURA, KIM et a1., 1998; 0sAwA, SU& IMURA, 2002, pp 69-72).

2) The division Latitarsi (sensu IMuRA, 1996) (=Mult istriati Tomocaraboides
plus M. 0reocaraboides in the division Lobifera, sensu DEuvE, 1997) is not unified
into a single category but is distinguished into seventeen different divisions not neces-
sarily showing a close affinity with one another.

3) Hy1grocarabus, which has been placed in various positions (Chaetocarabus,
sensu IsHIKAwA, 1984; Multistriati, sensu DEUvE,1991; Lobifera, Idem.,1994; Longi-
mandibulares in Lobifera, Idem.,1997; Arciferi, sensu IMuRA,1996, etc.), is assigned
to an independent division remote from the Chaetocarabus series.

4) Ctenocarabus十Rhabdotoca1・abus and Cathoplius, all having been placed in
the so-called Lobifera lineage (sensu DEuvE, 1994, '97) or in the Procrustimorphi
(sensu IMuRA,1996), are regarded as forming a distinct division, respectively.

In addition, some taxonomical notes are given at the end of the text, numerals of
which are denoted by superscript in the list.

Authors' names combined with those of the species are abbreviated as follows:
BALLIoN - BLN; BATES - BTS; BEHEIM- BHM; BELOUSOV - BLS; BREUNING - BR ;
BREzINA - BRz ; CAvAzZUTl - CV ; CHAUDOIR - CHD; CRISTOFORIS- CRS; DEJEAN - DJ;
DEUvE - D v : DEYRoLLE - DYR : FABRICIUS - FBR : FAIRMAIRE - FRM: FALDERMANN -
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FLD; FISCHER voN WALDHEIM - FS; GANGLBAUER- GGL; GEHIN-GEH; GOTTWALD-
GTw;  HAUsER- HsR;  HEINERTZ- HRZ;  HEINZ- HZ;  IMURA- IM;  ISHIKAWA- ISH ;
KABAK - KB. ;  KALAB- KLB. ;  KAMIYOSHI - KMY. ;  KLEINFELD- KL. ;  KORELL - KRL. ;
KRAATz- KRT. ; KRYzHANOVSKIJ- KRY. ; LAPOUGE- LP. ; LASSALLE- LSL. ; LEDOUX - LDX. ;
LINNE - L ;  MANDL- MDL;  MANNERHEIM- MNH;  MENETRIES- MEN. ;  MIZOGUCHl -
MzG. ; MIzUsAwA- Mzs. ; MoRAwITz - MRW. ; MOR、?AN- MRV. ; MOTSCHULSKY- MTS. ;
NAKANE - NKN ; OBYDOV - 0BD; pUTZEYS-PTZ; REITTER- RT;  ROESCHKE- RSCH;
SEMENOV - SM. ;  SEMENOV-TIAN-SHANSKIJ- SM.-T.-S;  SHILENKOV-SHL;  THOMSON-
TMS. ; ZAMOTAJLOV- ZMT. ; ZNOJK0 - ZNJ. ; ZOLOTAREV - ZIT.

Before going further, I wish to express my deep appreciation to many colleagues
who supported me in the course of the present study. I am most greatly indebted to
Drs. Syozo OsAwA, professor emeritus of Nagoya University and a former adviser of
the Biohistory Research Hall (BRH), and Zhi-Hui Su(BRH), since the fundamental
idea of this study would never have been attempted but for their superb work on the
molecular phylogeny of the carabid beetles. I acknowledge the following colleagues
and friends, whose kind aid and support enabled the completion of this paper: Drs. 1.
BELoUsov, E.  VAN D EN BERGHE,  R.  L.  DAVIDSON, M.  HACKEL,  S. NOMURA, N.
OHBAYAsHI, H.-Z. ZHoU, Prof. P. CAvAzzUTI, Mr and Mrs. R. BUSINSKY, M「. and M「S.
N. KAsHIwAI, Messrs. B. ADRIAENssENs, C. AUVRAY, B. BREZINA, M. L. DANILEVSKY,
B. DAVID, J. FARKAC, M. FRIEDRICH, K. HAYASHI, W. HEINZ, M. JANATA, Z. JINDRA, 1.
KABAK, J. KALAB, A. KORELL, D. KRAL, A. G. KUZNETSOV, G. LAFER, B. LASSALLE, G.
LEDoUx, J. A. MARRER0, L. MELNIK, G. MINET, B. P. M00RE, S. MURZINE, Y. NOSE, D.
OBYDOV, P. 0UDOVICHENK0, A. PLUTENK0, A. PROZOROV, p. RATTI, H. SCHOTZE, F.
SANDEL, A. SHAMAEV, G. SIMON, K. STAVEN, E. TARASOV, J. TURNA, M. TRYZNA, J.
VALcARcEL, Y. WATANABE, H.-S. ZHOU, and the late Mr. W. KITAWAKI. Cordial thanks
are also due to Dr. Shun-Ichi UENo of the National Science Museum(Nat. Hist), Tokyo,
for his constant guidance and kindness in reviewing the manuscript of this paper.

Classification

Subtribe C a rah i na(all divisions sedis mutabiiis)
1. Division Limnocarabigenicil)

Genus Limnocarabus GEHIN,1876
SubgenusLlmnocarabus GEHIN,1876

clatll ratus L., ,naacki MRw.
SubgenusEuleptocar'abus NAKANE,1956

porrecticollis BTS.
2. DivisionChaetocarabigenici2)

Genus Heteroca1-abus MoRAwlTz, 1886
marie前' CRS et JAN

Genus Chaetoca1'abus THOMSON, 1875
intricatus L. [arcadicus GIsTL]
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Genus Platyca1'abus MoRAwlTz, 1886
(=PSeudocec/1emls MORAWITZ,1886; Baudilcat'abus GANGLBAUER,1909)

dep「eSSMS BONELLI, Ir'-egllfa''fs FBR. [crellfze''i FBR., eye/1''o1des BAUD1, a rlc1'f PANZER]
Division Hemicarabigenici3)
Genus Hemlca1,abus GEHIN,1885

nlacleayi DJ., 'fife'ts L.. so''''atus SAY, tube'-czt1osus DJ et BoIsDUvAL
GenusHomoeocarabus REITTER,1896

maea ' tder Fs.

Division Ischnocarabigenici4)
GenusArchicarabus SEIDLITZ,1887

(=Aptocarabus REITTER,1896; Deute''ocarabus REITTER,1896; Nome,alus ScHULER,1976)
gOtSChi CHD., monticola DJ., 'temora1ls MULLER, victo' FS. [montlvagus PALLIARDI,

o e m LP., ' seu omonflcofa LP., ''ossi1 DJ., sfeMar前DYR., -edemaMl MEN.]
Genus Ischnocarabus KRAATz,1877

[eye/1''opalpus PEYRON, tenultarsis KRT.]
Genus Gnathocarabus DEuvE, 1991

kllsnetzoyi SM.
Division Rhipocarabigenici5)
GenusRhipocarabus REITTER,1896

[alysidotus ILLIGER]
Division Apotomopterigenici6)
GenusApotomopterus HOPE,1838

[angulihabitus KL., anx;iensls KL., bona,・di BR., boulbenlanus Dv., bousquete11us Dv.,
c e m Dv., cffce Cv e t m , aflans/1a川offs KL., ef/lpfipennls Dv., fat/of前anMs Dv.,
feae GESTRo, fils/1ua'ige'Isis Dv., gigantot/1oracls KL., g'actlithora)c Dv., guangdonglcus
Dv., gua,1gxicus Dv., guzhangensis KL., /1elena KL., /11eketanus Dv., ;1ubeicus Dv., kas-
satld,・a KL.,  Ia,na,cki Dv.,  Ie,noultia,1us BR.,  ludivinae Dv.,  nlaoe,・shanicus Cv.,
menelaus BR., nile,'otatos Cv., tlgi Dv.,odysseus BR., perva,-!us KL., pseudose,notal Cv.,
saga Cv., s1no-efongarl,s Dv., s加o,neridfona/fs Dv., f/1ff/lez1 Dv., r�,-ac!al/us  Cv.,  f,・1
glntaduo Cv et RATTl, yuanbaoe,Isis Dv., yuans11anensls KL., yue11tls Dv., vunlingensis
Dv. , yM'1naMcofa Dv.]

SubgenusApotomopterus HOPE, 1838
( =Laocat'abus LAPoUGE, 1916; Ento'noptelus LAPoUGE, 1927)

a'ツ'owf HsR., c/ermon「1amls BR., cl'anopfe1'les  HsR.,  f' l f' 7mo''  HsR.,  f' 'fs  IM.,  /aos/1anfc1l
IM., mao/anensls IM et ZHoU [a o/escens HsR., aeneocup''ells HsR., a・a.r  BR. l ' ' n a m l s

ANDREwEs, breuningianus LE MOULT, cantonensis HsR., casaleianus Dv., da、,idioides
D v et YU, davidfs DYR et FRM., eccopfopfenls KRT., g''oss oveaft's HsR.,1naga ll Dv.,
kelthi Dv., kryz/1anovskiamls Dv., 1ongeantennatus HsR., 10,1gico1,11s FRM., luschanensls
HsR., mecynodes BTS., me11i BORN. pene1ope KL., pl'attlanus BTS., prodigus ERIcHsoN,
s�l'7  Dv.,  songs/1anictls  KL.,  succya川 pc ' ms  IM.,  「etc// laoit  fis  HsR.,  vitalist  LP.,  yaop/1ffll
Dv., vuae Dv., yuna,1ensis BORN]

SubgenusDolichocarabus LAPoUGE,1927
(=Siamoca''abus IMURA, 1989)

dela、'l;tyi FRM., to,tkinensis Dv., toulgoeli Dv., tulceni MDL. [kolwayal Dv et IM., kouan-
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pjng MAINDRoN, madefcactus Cv., malaisei BR., masumotoi IM., solidior DV et IM.,
temamanus Dv et IM., vogtae BHM et BR.]

Subgenus Ttalwanocarabus IMURA et M. SAT0,19897)
hupeensis HsR., kouichi1 IM et Mzs., pt・otenes BTS., sauteri RSCH. [ascendens SM.,
gui:zhouensls Cv., ichange,tsis BTS., maslizoi IM et M. SAT0, novemunus DV., pSeudo-
torquatus Dv., skyaphilus Cv., szetschuanus BR., tientei TMS., torquatus CV., wumin9en-
sis Dv., xia()xiangensis Dv.]

7. DivisionLipastrigenici8)
l) Subdivision A(group of Cyc1ocarabus)

Genus Cyc1ocarabus REITTER,1896
karaterekensis KLB., martyno、ll SM.-T.-S et ZNJ., minusculus SM., naman9anenSiS HEY-
DEN, pseudolamprostus KLB. [aulacocnemus SM., be1ousovi KB., broscif(ormis SM.,
mnjszechi CHD., pskemicus Dv et KLB., pullus SM.-T.-S et ZNJ., zarudnyi SM.-T.-S e t

ZNJ.]
Genus Ophiocarabus REITTER,18969)

(=Cryptocarabus REITTER, l896; Hap1ocarabus SEMENOV,1898; Microcarabus ISHIKAWA,
1979)

aeneolus MRw., angustatus BLN., kadyrbeko、ll KB., latiba11ioni DV., lindemanni BLN.,
rufus BR., sacarum KB., striatus BLN. [iliensis KB., impel:feectus SM., iterates BR., ka-
1abe11us Dv., kasa,ttsevi KB., kirghisorum KRY., munga'tasti RT., parvlcatenatus MDL.,
politulus MRw., praecox SM., regeli MRw., sororius MRW., sしtbpara11elus BLN., successor
RT., tsharynensis KB., turkestanus BR., variabilis BLN.]

2) Subdivision B(group of Lipaster)
GenusLipaster MoTscHULsKY,1865

(=Lamprocarabus THOMSON,1875; Titanocechenus BR et RUSPOLI,1970)
stJ'ernvalli MNH.

Genus Mlmocarabus GEHIN, 1885
elbursensis BR., ″taurus ADAMS[khorasanensis Dv., pumilio KUSTER, roseni RT.]

Genus Lyperocarabus LAPoUGE,1930
estreicheri Fs., mandibularis Fs., sibiricus Fs. [besseri Fs., perrini DJ., planarius OBD.]

Genus Trachycarabus GEHIN,1885
scabriusculus OLIvIER

Genus Morphocarabus GEHIN,1885
(=SaJanocarabus LUTsHNIK,  l924; Amorphocarabus LAPoUGE,  1930; Basilicocarabus
LAPOUGE,1930)

henningi Fs., monllis FBR., ,-egalis Fs., rothi DJ., scheidleri PANZER [exce11e'ts FBR.,
kozhantschikovi LUTsHNIK, mestscherJ'akovi LUTsHNIK, verzhutzkii 0. BERLOV et SHL.,
z � rf 加' SHL.]

GenusApostocarabus REITTER,1896
chaudoiri GEBLER,odoratus MTS. [karpinskii KRY et MATVEEV]

Genus Pancarabus REITTER,1896
aeruginos formis BR., aeruginosus Fs., eschscholtzi MNH., michai1ovi KB., spasskianus
Fs.

GenusAncy1ocarabus REITTER,189610)
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(=Promorphocarabus REITTER, 1896; Gigantocarabus SEMENOV, 1898)
ge er1' Fs., far�aga加 'CMS  KRT

GenusLeptlnocarabus REITTER,1896
(=Rhigoidocarabus DEUvE,1997)

hummeli Fs., latrei11ei Fs., venustus MRw., wulfuisi MRw., zhubaJle IM. [coriacelpennis
CHD., onjinsanicus RAPUZZI]

8. Division Tachypigenici11)
Genus 「achypus WEBER,1801

(=Autocarabus SEIDLITZ,1887)
au ratus L .

Genus Cance11ocarabus LUTsHNIK,1924
cancellatus ILLIGER [vaganS OLIVIER]

9. Division Mesocarabigenici
Genus Mesocarabus THOMSON,1875

(=Hadrocarabus THOMSON,1875)
problematicus HERBST [duf(curl DJ., lusitanicus FBR.]

GenusEupa hycechenus SEMENov,189812)
[ri?ensis FRM.]

10. Division Oreocarabigenici
Genus Oreocarabus GEHIN,187613)

[errans GORY, ghilian1 LA FERTE-StNECTERE, guadarramus LA FERTE-SENECTERE]
11 . Division Orinocarabigenici14)

Genus Orinocarabus KRAATz,1878
conco1or FBR., falrmajrej TMS., heteromorphus DANIEL, maritimus SCHAUM, SylVeSt「iS
PANZER [ada,ne11icola GGL., alpestris STURM, bertolini1 KRT., carinthiaCuS STURM,
castanopterus A. & J. B. VILLA, cenlsius KRT.]

12. Division Cavazzutiocarabigenicil5)
Genus Cavazzutiocarabus IMURA, 1998

latre il lei DJ .

13. Division Tmesicarabigenicil6)
Genus Tmeslcarabus REITTER,1896

cris可orii SPENCE
14. DivisionEurycarabigenici17)

GenusEurycarabus GEHIN,1885
(=Apatocarabus SEMENOV, l898)

famini DJ. [genet GENE]
15. Division Nesaeocarabigenici18)

GenusNesaeocarabus BEDEL, 1895
(=Liocarabus REITTER,1896)

jnterrl‘ptus DJ. [coarctatus BRULLE,faustus BRULLE]
16. Division Cytilocarabigenici

Genus Cytz1ocarabus REITTER,1896
cribratus QUENsEL, geme11atu.s' MEN.
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C lassi fication o f the Ca rabina

mouthlezian1ls Dv.]
Genus Leptocalabus GEHIN,1885

arbo'eus LEWIS, 11iu''al KMY et MzG., ku';1agaii KIMURA et KoMIYA, kyus.huensls NKN.,
procerulus CHD.

DivisionRhigocarabigenici23)
Genus Zhongdianoca1・al:)us IMURA,2002

ande加azzem'i M DL.
GenusBatangocarabus IMURA,2002

itzingeri BR. [batanglcus Dv., kozabu,-o1 IM.]
Genus At'aeocarabus REITTER, 1896

rebore,t'skii SM., ladygini SM.
GenusLitangocarabus IMURA,2002

加digestMs SM. [siltﾂl 1gesflls Dv., fllrna1 Dv?, .t-lange ﾍengicus  Dv?
Genus Deqenocalabus IMURA, 2002

rhodode,tdron Dv et IM.
Genus Zheduocarabus IMURA, 2002 ・

z1ledt‘oslta'tensis Cv. [.Jiu1ongensis Dv.]
Genus Sinoleptocarabus IMURA,200224) '

,na,・cif ﾍad  Dv.,  y oae D v .

Genus Tibetorinoca1・abus IMURA,2002
laotse BR.

Genus Syzygocar'abus SEMENov,1898
cateM'ger MRW. [g''aci/ico//Is SM'?]

Genus Miannlngoca,abus IMURA,2002
cOnfucMs BR.

GenusRhigocarabus REITTER, l896
[alacatraiamls Dv., 'tlorawi'tzia'ms SM.]

Genus 「a hycarabus SEMENov, l898
zfd afa's SM., g!go/o Hz et BI-u., setfdop gsjo  Dv. la'o SM. [ Xo ' owl SM ?, oe fa

SM?, f ﾍals  Hz?,  _tiel  Dv,'?
Genus Sangocarabus IMURA,2002

maleki D v.

GenusHypsoca1・abus SEMENov,1898
latro SM., '川' alii Dv et MoURzINE,g加/加gensls IM. [fewoensis Dv.]

Division Tomocarabigenici25)
GenusRhytidoca1・abus IMURA,2002 .

sea加'peMfs CHD. [''ll'no/lolls CHD., s加a''dfamls Dv.]
Genus G1ossocarabus IMURA, 2002

deco lor Fs.

Genus Coreocarabus IMURA, 2002
fratercuhls RT.

Genus 「omocarabus REITTER, 1896
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(=Procrustides SEMENov, 1905)
convexus FBR. [bessarabicus Fs.]

GenusAsthenocarabus LApoUGE,1930
opacldus PTz.

Genus Ca11istocarabus REITTER,1896
margmalis FBR.

Genus Scambocarabus REITTER,1896
(=E''emocarabus LAPoUGE, 1930)

kruberi FS. [chaos IM., kruberoides BR., modestulus SM., s〔:ulptlpennls CHD., shaan:x;1-
ensis Dv26)]

Genus Stephanocarabus IMURA,199527)
l fraterculoides BR. ]

Genus 「anaocarabus REITTER,1896
SylVOSuS SAY

GenusDiocarabus REITTER,189628)
( =A11ocarabus LAPoUGE, 1921 )

1oschnikovi FS. [auroclnctus MTS., beybienkoi KRY., caustomarglnatus IM et Mzs.,
dorogostalskii SHL., massagetus MTS.]

GenusWatanabeocarabus IMURA,2002
s1ovtzoyi MN H.

Genus Cryocarabus LApoUGE,193029)
[chamissonis Fs.]

Genus Neocarabus LAPoUGE, 1931
taedatus FBR.

GenusDurangocarabus IMURA,2002
fie「「e「i BTS. [fiendrichs1 BOLi、?AR y PIEITAIN, RoTGER et CORONADO]

Genus Zoocarabus REITTER,1896
bogdanowi BLN. [cicatricosulus MRw.]

Genus U1ocarabus REITTER,1896
(=Bactroca1'abus SEMENov, l927)

stschurovskii SoLsKY[theanus RT.]
Genus Coccocarabus IMURA,2002

minimus SM.-T.-S et ZNJ.
Genus Carpathophilus REITTER,1896

1innei PANZER

Genus SemnocarabusREITTER, 1896
(=Anthracocarabus LApoUGE,1930)

Ca「bOnlCo1o「 MRW., eros1,ls MTS., regulus DoHRN, transiliensis SM. [mu11ere11us BHM et
BR.]

25. DivisionCarabigenici30)
Genus Carabus LINNE, 1758

(=Eute1oCarabus REITTER, 1896; Apocarabus LAPoUGE, 1930; Nippocarabus LApoUGE,
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1930)
a,-censis HERBST, deyMof/e1' GORY, granMfatl‘s L., set‘fpfu''atus MEN., vanvofxe'm PTZ.

[me'1etriesi HUMMEL, stscheg1owi MNH.]
GenusEucarabus GEHIN,1885

SubgenusEucarabus GEHIN,1885
(=Lo:x;ocarabus REITTER,1896; Xystrocarabus REITTER,1896)

catenulatus ScopoL1, italicus DJ. [obsoletus STURM, parreyss1 PALLIARDl, ullriChi GER-
MAR]

Subgenus Ty1ocarabus REITTER,1896
cumanus Fs.

Subgenus Parhomopterus LAPOUGE,1931
( =0rientocarabus KwoN et LEE,1984)
加fbergi MNH., carfereff Dv., manfesttls KRT., nam aedoensls KWON et LEE, mfldidOr-
sus ISH et KIM, sternbergi RscH. [angustus RscH., 'manyangensis DV et LI, o11iveiri-
amls Dv., awfowsｽi amls  Dv.,  szefi  Dv.,  xzzlvanensls  Det LI]

GenusLichnocarabus REITTER,1896
1imbatus SAY [vinctus WEBER]

GenusArchaeocarabus SEMENOv, 1898
(=Acoptopterus LAPoUGE,1927)

dongc uamcus Dv., Xoidef  IM.,  faripemis  BR.,  'no' ocaMaboides DV., nanosomus HSR.,
nester BR., pa,・is BR., pseudolatipennls Dv., striatus SM. [agamemnon BR., anhuinuS
IM., battonlensis Dv., bornlanus HsR., cami11o1 CV et RATTI, clarico11is CV et RATTI,
daiyunshan KL., dreuxloides Dv., emamtele1 IM., ?entellus DV., fuscoma「9lnatuS KL.,
kucera1 Dv., kweitshauensis MDL., latens Cv et RATTl, ob1ongio'' DV., 「eliCtuS SM.,
shamaevj IM., tianbaosha,t KL., tiegMnz1 IM., vlg11ax BTS., wuang)ClanuS KL., WuShan-
1jng KL., )cingshanensis IM., xupuensis KL., yunnan1ls FRM.]

GenusAcrocarabus LAPouGE, 1931
ca11isthenoides SM., guerml Fs.

Genus Is1ocarabus REITTER, 1896
fducjarms TMS., ,maorum LsL et PRUt、ll ER[castanopte''us HSR., dargei DV., dayOn9en-
sfs KL., d,,eun' Dv., gl,ess加iamls MDL., �en/oung1  TMS.,  ｽ angensis BTS., l4S加/ufaft'S
Dv.]

Genus Ohomopterus REITTER,189631)
alb1-e(加j MRw., a,-,-owjamts BR., dalsen NKN., dehaa'tu CHD., esakii CSIKI, inSuliCola
CHD.,  jwawa fan lls NKN., Japonfc1ls MTS., ん'awano1 KMY.  et MZG., 加u''al ISH・,
fe、yjsfanus BR., malyasamls BTS., fosanus NKN., IGAet UEN0, lienol ISH., yaCOn加uS
BTS., yamato NKN.

26. DivisionCtenocarabigenici32)
Genus Ctenocarabus THOMSON, 1875

galicianus GORY
Genus Rhabdotocarabus SEIDLITZ,1887

mota,lcho li cus FBR.

27. Division Hygrocarabigenici33)
Genus Hygrocarabus THOMSON, 1875
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ZLT., apschuanus RosT, balka' tcus BLS et ABDURAcHMANOv, biebe''stelni MEN., certus
RT., compr-essus CHD., cut・1eltiiCv., daphnls KURNAKov, edithae RT., ed'mtndi SM., the-
n'offs Fs., / ason SM., a s a Xo,- l l SM., o/fzel RosT, oma,-owf RT., ん,,,aafzf CHD., a「 '1

GGL., lailensts BLS., lederi RT., 'nact'opus CHD., mellyi CHD., merdeniki Cv et KRL.,
nothus ADAMS, plasonl GGL., polychl'ous ROST, protnethezls RT., pt'otensus SCHAUM,
s a nls KURNAKov, s ﾍfc ﾍu' 'ov l  BL S e t  ZMT. ,  sfeven l  MEN

Genus Mlcr〔)plectes REITTER,1896
cuprous CHD. [riedeli MEN.]

Genus Cechenochihis MoTscHULsKY,185044)
Subgenus Cechenochilus MoTscHULsKY,1850

boeberi ADAMS [1azoru'n BLS et ZMT.]
Subgenus Procechenochilus IMURA et BELoUsov,2002

lleydeM'aM‘s STARcK[adangensfs GTw., gllsevl ZMT., ｽ tlJewf SM.]
3) Subdivision C(group of Procrustes)45)

Genus Pac�et' amon  SoLIER,184
SubgenusAulacocarabus GEHIN,1876

e:MI'atus QUENsEL, carmatus MTS. [deJ'cant FS., planico11is KOSTER]
Subgenus Proteocarabus GEHIN,1876

v io laceus L.

Subgenus Pachycr・anion SoLIER,1848
(=Catabulus LUTsHNIK, 1924; Ainoca,・abus MANDL., 1973; Nabica''abus KWON et LEE,
1984)

amoem‘s CHD., 加pc,fails Fs., ・o/bet  RscH.,  feac/1i  Fs.,  sc/ loen/lerri  Fs.,  vot ing/7o
ADAMS[a、,inov1 SM.-T.-S et ZNJ., datlilevskii OBD.,obovatus FS.]

Genus P1-otomegodontus IMURA,200246)
germarii STURM

Genus Pl'ocerus DEJEAN,1828
Subgenus P1-oce1・us DEJEAN,1828

gigas CREUTzER, scab1'osus OLIVIER[slvrlacus KOLLAR]
Subgenus Megodontus SoLIER,184847)

onvot,foirf CHD., sf,,oga'10- ZoUBKOFF, - 'slamls RSCH. [cae!atMS FBR., c''oa「lolls DJ.]
Genus Procrustes BoNELLI,180948)

Subgenus Procrustes BoNELLI,1809
(=P1-ocrusticus WHITE, 1845; Mac,,ogenus MoTscHULsKY, 1846; Sphodristtts MOTSCHUL-
sKY,1865; Pseudopi'oct'ustes MORAWITZ,1886)

chevrolati CRS et JAN, coriaceus L., punctatus CASTELNAU[anatolicus CHD., banon1 DJ.,
clypeatus ADAMS, payafa WHITE]

Subgenus Creprostus IMURA, nov49)
talysc1le'tsis MEN.

SubgenusLamp1,ostus MoTscHULsKY,1865
( = Chaetogaste' LAPOUGE、l930)

ca//eyi Fs., e,,on/e,-lensls H z et KoRGE, no''d''Ia'mi CHD., ''as加11s ME_N., fo ''oS l‘S

FRI uLDsKY「feco''die' f Dv., ''ena''di CHD., sall/cv1 PIOCHARD]
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Classi fication of the Carabina

5) Subdivision E(group of Damaster)57)
Genus Pseudocoptolabrus REITTER,189658)

(=Protodamaster IMURA et KEzUKA,1989; Mgracoptolabrus DEUvE,1991)
burmanensls BR., nosei IM., taliensis FRM. [armiger IM., branaung1 IM.]

Genus Megodontoides DEUvE,1991
erwlnl MDL. Lp,oschingerianus KRL et KL., promachus BTS., thibetanus BR.]

GenusAcathaicus REITTER, l89659)
( = Cathaicodes REITTER, 1896)

a lexandrae SM.

Genus Coptolabrodes BREzINA et IMURA,199760)
haeckel i BIRz et IM.

Genus lmaibiodes DEUvE. 1991

l 7

busmskyi Dv.
Genus Lasiocoptolabrus IMURA, 1993

sun;Mkong IM.
GenusAristocarabus SEMENov, 1896

v加'd i ｪos suiatus  FRM

Genus Pagocarabus MoRAwITz,1886
Subgenus Shunichiocarabus IMURA, 199561)

ueno iatuis IM.

Subgenus Pagocarabus MoRAwITz,188662)
crassesculptus KRT. [classethoracis KL.]

Genus Slgenacarabus KLEINFELD,200063)
sigena KL.

GenusEccoptolabrus SEMENov,189864)
on9MMS SM.

Genus Ca1ocarabus SEMENov, 1887
(=Ca1ocechenus REITTER, l896; Cryptocechenus SEMENOV,1898)

a r ls fo c ofdes Dv. [graff‘s SM., gufnanensls Dv.,Janafa1 B .,Jz‘engeriamfs KL., afa f

Dv., ffnxfaensfs Dv., ,,zewafs ｽii  MRw.,  sj fam'offs  SM.,  fnc ﾍof /1oMa x . et IM., ft e rM
ianus Dv.]

GenusNeoplesius REITTER,189665)
(=1ndocarabus LApoUGE, 1930; Eocechenus SEMENOv-TIAN-SHANSKIJet ZNOJK0, 1932;
Cupreocarabus DEUvE, 1997)

alpherakii SM., hengd1lanicola Dv., kaschkarow1 SM., Ia'na SM., leptoples1oides DV., li-
)clanensls Dv., ludm11ae Dv., ma,kanlensls Dv., nanschanicus SM., sichuarucola DV.,
wagae FRM. [bo,odini Hz., b,,ezma1 Dv., brug1geianus Dv., danae KLB., ditomoides DV.,
dfaco B . , fofwa,,cznvf Dv., gfastlnow1 Hz., g/加af Hz., /1ua,1gl Dv., ummefio1des DV.,
katnensis Dv., kaznakov1' SM.-T.-S et ZNJ., koc'nan1 KLB., koz1ovle11us SM.-T.-S et ZNJ.,
1aevlthora;x: BR., ,川ore,nentum Dv et IM., mo,-ettoi Dv., 'no'-vane11us DV., mouthiezianoides
Dv et KLB., noctlvagus Dv., panda Dv., paulusi KLB., pseudohuang1 DV., pseudo'narka-
mensls Dv., sat,e,-l Dv., slnoffbeflcofa MDL., fa as ﾍfma1  D et IM., fafsienftl1 BR., fMa-
c vnodes BTS., fsogoensls Dv., van獲ngamls  I et MZS., viis�iensfs  DV.
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Genus Pseudocran1on REITTER, 1896
(= Cratocranion SEMENOv,1898)

benJamini SM., gansuensis SM., remondianus Dv., sacken1 SM., won)cianicola Dv.,
zhanglaensis Dv. [a11iciens Dv., fumigatus SM., gonggaicus Dv., Jiudingensis Dv.,
kitawakie111ls IM., labrangicus Dv., lazikouensis Dv., meditabundus Dv., pseudoremondi-
anus Dv., pseudosackeni Dv., sackentoides Dv., shuamaluko Dv., sinicus BR., taiba1-
s ﾝamcus  Dv.,  「 iOetano iftls Dv., v1atort″n Dv.]

Genus Damaster KoLLAR, 1836
(=Adamaste' REITTER,1896)

blaptoides KoLLAR66)
Genus Cepha1ornls SEMENov, 1889

(= Cychrocarabus MoRAwITz, 1889)
Ofam M SM.

Genus Cychr.ostomus REITTER,189667)
[anchocepl1lalus RT., pseudoprosodes SM.-T.-S et ZNJ.]

Genus neratocarabus SEMENov-TIAN-SHANsKIJ et ZNoJK0,193268)
[azmel SM.-T.-S et ZNJ.]

GenusFulgentlcarabus DEUvE et L1,199869)
“ fsc加' D v et L1]

GenusAcoptolabrus MoRAwlTz,188670)
Subgenus Ytezacoptolabrus IMURA,2002

gob加'i FRM., /opaf加 MRw.
SubgenusAcoptolabrus MoRAw1Tz,1886
(=Kor'eacoptolabrus KwoN et LEE, 1984 )

constrictico11is KRT., leech1 BTS., mirabilissimus IsIi et Dv., schrencki MTS. [changeon-
fee1 IsI et KIM]

GenusEupachys CHAUDo1R,185771)
glyptopterus Fs. [acutithora)c Dv.]

Genus Shenoc〔)ptolabrus IMURA, ZHoU et SU,1999
osawai IM., ZHOU et SU

Genus Cathalcus BATES,187072)
brandt i FLD.

Genus Coptolabrus SoLIER,184873)
(=Coptolab''lnus REITTER, 1897; Eoca1'abus SEMENov,  l898; Eucoptolabrus SEMENov,
1898; Nesocoptolab,us LAPoUGE,1930)

augus ttls BTS., o r m o s t ls SM., fru st o e ''1 RscH., lg1?加!Ie/ftls BTS., Jan ows ｽi
OBERTHOR, zl Oa M DV., fafossef FEISTHAMEL, na'1ｽera'zaml N0, r加cl'paffs BTS.,
pustuljf?or LUCAS, smaragdinus Fs. [eいii TMS., gemmfer FRM., lshizukai Dv e t

OHSHIMA]

Notes

1) For detailed molecular phylogeny of the Limnocarabigenici, see IMURA, KIM et a1. (1998).
2) For detailed molecular phylogeny of the Chaetocarabigenici, see IMuRA, SU & 0sAwA
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(2000 b). Another molecular data given by CAsALE et a1. (1998) also reveal that Platycarabus is a
well-defined monophyletic group, though the number of the base-pai rs analyzed in their study is too
small to draw a persuasive conclusion.

3) For detailed molecular phylogeny of the Hemicarabigenici, see SU, IMURA eta1. (2000).
4) For detailed molecular phylogeny of the Ischnocarabigenici, see IMURA, SU & 0sAwA

(2000 a). Systematic position of fsc/1noca,-abus is still tentative, since we have no molecular data on
both of two species belonging to this taxon. In view of the morphology and the zoogeography, how-
ever. it is most plausible that /schnoca1-abus is clustered together with the A,c/uca1・abus-Gnat/1o-
calabus complex, so that this division is named Ischnocarabigenici as determined here.

5) Since nothing has been known on the DNA sequences of all,◆sldotus, it is difficult at present
to determine the correct systematic position of this taxon within the subtribe Carabina. However. I
tentatively regard this unique carabid as forming a distinct division composed of a single monotypi-
ca1 genus Rhipoca,abus, because of the highest modification of its n、ale genital organ, i.e., a large
membraneous preostium, unusually developed ostium lobe and strongly deformed endophallus, etc.

6) For detailed molecular phylogeny of the Apotomopterigenici, see IMURA, KIM et a1. (1998)
and KIM, SU et a1. ( l999). Although involving a large number of species, Apoto,noptelus is consid-
ered to be a well -defined monophyletic genus, and may be split into three major subgenera as shown
here (for the subgeneric classification, see OsAwA. SU & IMURA 2002, p 76; that suggested by
IMURA, KIM et a1, 1998, p 22, contains a misjudgment on this matter). For the assignment of the
DNA-unknown species, I have regarded the endopha11ic features as most diagnostic. As to the re-
maining species whose endopha11ic structure is still unknown. I have avoided to give a subgeneric
classification and listed them up only as belonging to the genusApoto,11opte,・us.

7) I adoptTai、、,anoca,ablts as the representative name of this subgenus, since the endopha11us
of its type species, ,nasitzol, agrees in basic structure with that ofsa1lte,-1. In my view, these two
species seem to have been derived from a common ancestor in the Island of Taiwan. Ifmasuzo! falls
into a different lineage on the molecular genealogical tree, proposal of a new subgeneric name will be
necessary.

8) For detailed molecular phylogeny of the Lipastrigenici, see OsAwA, SU& IMURA(2002, pp.
76-81).

91 So far as the analyzed species are concerne(L 0p/11oca,-ab1ls and Cryptoca,-abus are hardly
distinguishable from each other on the molecular tree though they have been currently distinguished
into two different groups. These two higher taxa are therefore unified into a single genus, adopting
Oph1oca,・abus as the representative name.

10) Of the two oldest available names(Anc、lcoa;・abus for ta,・bagatalc1ls and Pl-o,no,p/toea,・abtls
forgebleri) described simultaneously by REITTER(1896), I adopt A,lc_、,/oca'abtls, since it was first re-
vised as a distinct subgenus by L P̂ouGE(l932. p 648).

11) For detailed molecular phylogeny of the divisions from No 8 (Tachypigenici) to24 (Tomo-
carabigenici), see IMURA, SU et a1., (1998) and OsAwA, SU& IMURA(2002, pp 81-98).

12) Eupac/1vcec/ienus was proposed bySEMENov (l898) for a peculiar North African species,
,・lf「ensts, though usually synonymized with Mesocalabus by current authors. In my view, however, it
should be regarded as occupying an independent position in the Carabina, because of its uniquely
shaped endopha11us and isolated distributional area. Here I provisionally give this taxon the rank with
generic importance and place it at the side of Mesoca,abus.

13) Since we have no molecular data on any species belonging to 0, coca,abus, systematic posi-
tion of this group is uncertain. However, it is highly plausible that this Iberian carabid is a close rela-
tive of either 0,・inoca,-abtls or Mesoca1・ab1ls、 judging from the morphological and the zoogeographi-
cal viewpoints. In this paper. I tentatively regard 01・coca,abus as forming a distinct division, and
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place it between the Mesocarabigenici and the Orinocarabigenici.
l4) For detailed molecular phylogeny and endopha1lic morphology of the Orinocarabigenici, see

IMURA, SU et a1. (1998).
15) For the details on this peculiar Alpine carabi(i, see IMURA(1998) and IMURA, SU et a1. (1998).
16) This small carabid beetle endemic to the Pyrenees has been placed in Tta hypus (=Auto-

ca,・abus) by current taxonomists(e.g., DEUvE,1994; IMURA& MIZUSAWA, l996; BREZINA,1999).On
the ND5 tree, however, it shows no direct relatedness to nahypus but forms a highly independent
branch, suggesting that its emergence may be traced back to the time of radiation of the Carabina
(0sAwA, SU& IMURA, 2002, pp 83, 86-87). It is therefore regarded as forming a distinct position
with divisional importance.

17) For the details of the Eurycarabigenici, see OsAwA, SU& IMURA(2002, pp 83-87). Accord-
ing to the molecular data presented by PRUsER, BRUCKNER & MOSSAKOWSKI (2000), a unique
Mediterranean species, genet, surely belongs to this division. As to the relationships between Eu-
rvcarabus andNesaeoca,,ab1ls, see the following paragraph.

l8) For the details of Nesaeocarabigenici, see OsAwA, SU& IMURA(2002, pp 83-87). Another
molecular data given by PROSER, BRUCKNER& MossAKowsKI (2000) strongly suggest that Nesaeo-
carabus is a sister taxon ofEurycarabus. 0n more reliable ND5 trees shown by OsAwA et a1., which
cover nearly all the important higher taxa from the world, however, these two taxa only show a remote
affinity supported by lower bootstrap confidence level and the branching point is very deep. It is plau-
sible that these two taxa were derived from a common ancestor long ago, but I regard each of them as
corresponding to two respective divisions. According to PRUsER et a1., a species endemic to the Gran
Canaria IsIan coa,ctatus, surely belongs to the genusNesaeocarabus.

19) It is uncertain whether the division Meganebriigenici is strictly uniform or not, since our
knowledge is still too poor on the molecular phylogeny of this series. Judging from considerably vari-
able endopha11ic features and rather isolated distributional area of each species, it may be better to
classi fy the division into several distinct genera.

20) For the details on the true systematic position ofchou1, see OsAwA, SU& IMURA(2002, pp.
84,89, 206-207).

21) This least known species was described by KLEINFELD(1999) as a member of R/11goca,abus.
However, the occurrence of Rhigocarabus in Henan Province can be disputed, since this series seems
confined to the Tibetan plateau, extending the eastern periphery of its distributional range at most to
northern Sichuan and southern Gansu. KLEINFELD's species should correctly be classified into the
Qinling、ocarabus lineage as shown here, though we have to wait for further examination of the DNA
sequences and at least the endopha11ic structure to clarify its true affinity.

22) For detailed molecular phylogeny of the Leptocarabigenici, see KIM, ToMINAGA et a1. (2000),
KIM, ZHoU et a1. (2000) and OsAwA, SU& IMURA(2002, pp 89-96, 177-183).

23) For detailed findings on the morphology and the molecular phylogeny of the Rhigocarabi-
genici, see OsAwA, SU& IMURA(2002, pp 83-84) and IMURA(2002). Concerning the species de-
noted with question mark, the molecular data or at least the detailed morphological findings of the
endophallus are indispensable to clarify their true systematic positions.

24) For the taxonomical assignment ofSinoleptocalabus, see IMURA(2002). For further particu-
lars, see KIM, ZHOU et al. (2000), SU, IMURA& 0SAWA, (2001) and OSAWA, SU& IMURA (2002, pp.
89-96,210-213).

25) For the details on the molecular phylogeny of the Tomocarabigenici and its component gen-
era recently describe see OsAwA, SU& IMURA(2002, p 86) and IMURA (2002).

26) Although placed tentatively in the genus Sea,nboca1,abus, shaatlxie,Isis is assumed to be a
member of another independent genus, as has been suggested by the molecular genealogical tree
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(0SAWA, SU& IMURA,2002, p. 86).
27) The DNA sequences of Stephanoca,-abus are not yet analyzed. Here I tentatively place this

unique Gansu carabid at the side of Scamboca1,abus, mainly due to a close resemblance in the male
genitalic features.

28) As has been elucidated by the molecular study, the heterogeneity of the so-ca1ledDiocarabus
series is apparent (0sAwA, SU& IMURA,2002, pp 81-98; see also IMURA,2002, for the descriptions
of several new genera). Although I tentatively placed all the DNA-unknown species in the genusDio-
carabus, some of them may have to be transferred to another or new lineage according to the coming
molecu lar data.

29) The DNA sequences of chamissonis are still unknown. Judging from peculiarly shaped en-
dophallus, e.g., strongly deformed and pigmented praeputia1 pad, I give an independent position with
generic importance to this unique Alaskan species.

30) For detailed molecular phylogeny of the Carabigenici, see OsAwA, SU& IMURA(2002, pp.
98-104). Note that Ac,・ocarabus is not a constituent of the Ischnocarabigenici but apparently belongs
to this division (IMURA, SU& 0sAwA, 2000 a; 0sAwA, SU& IMURA, 2002, pp 74,101, 234).

31) Viewed from the molecular phylogeny, specific and infraspecific classifications of the genus
Ohomopterus remain indisposed(cf SU, ToMINAGA et a1.,1996; ToMINAGA, SU et a1., 2000; 0sAwA,
SU & IMURA, 2002, pp. 154-176, etc.). Here I conventionally adopt sixteen species in accordance
with the morphological classification currently made on the basis of male genitalic features.

32) Systematic position of Ctenoca,-abus has been variable according to the authors(e.g., a sec-
tion in the subgenus Tribax (!) of the Carabi Longimandibulares sensu BREuNING,1932; a subgenus
in the Procrustimorphi of the Multistriati sensu IMURA, 1996; ditto in the Longimandibulares of the
Lobifera sensu DEuvE, l997). On the molecular genealogical tree, however, it is derived from near
the root of the large cluster of the Carabina(0sAwA, SU& IMURA,2002, pp.105-106), and should be
regarded as a distinct division. Rhabdotocarabus (often synonymized with Ctenocarabus) apparently
shows an affinity with Ctenocarabus on the tree, but the branching point between these two taxa is
very deep. Rhabdotocarabus is also much different in the basic structure of the endopha1lus from
Ctenocarabus. They are therefore separated into two distinct genera, though unified into a single divi-
sion.

33) For the systematic position of the Hygrocarabigenici assigned from the molecular data, see
IMURA, SU&0sAwA(2000 b) and OsAwA, SU& IMURA(2002, p 73, fig 5-l I).

34) Systematic position of a unique North African carabid, Cathoplius, has been variable accord-
ing to the authors, since it has a series of peculiar morphological features (e.g., a subgenus in the
Multistriati sensu BREUl、1lNG, 1932; ditto in the Procrustimorphi of the Multistriati sensu IMURA,
1996; ditto in the Longimandibulares of the Lobifera sensu DEuvE,1997).On the ND5 tree, this
taxon seems to be highly isolated without showing any phylogenetic affinity to the other groups. It is
therefore regarded as a distinct division in the subtribe Carabina (0sAwA, Su & IMURA, 2002, pp.
104-106).

35) For detailed molecular phylogeny of the Procrustigenici, see OsAwA, SU& IMURA(2002, pp.
104-124). This is the largest and most strikingly differentiated group of the Carabina, though well
defined as a single division on the genealogical tree. The Procrustigenici is radiated at first to five
large phyletic series almost corresponding to the distributional zone, as classified in the present sys-
tem into the subdivisions A to E. For further particulars, see the lines of each subdivision described
below.

36) For detailed molecular phylogeny of the subdivision A(group of Macrothorax;,or the Euro-
pean group sensu OsAwA, SU& IMURA,2002), see OSAWA, SU& IMURA(2002, pp.109-110).

37) Systematic position of Iniopachys has been variable according to the authors, mainly due to
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overestimation of the macrocephalism. For example, BREUNING(l932) placed it in the subgenus
Cechenus together with several other large-headed taxa occurring in Caucasia, Central Asia and
China. Viewed from the basic structure ofendophallus and the distributional area, however, it is most
plausible that lniopachys belongs to the subdivision A(group of Mact-othorax)of the Procrustigenici,
and should be placed at the side of Cit,-vsoca,abus, though we must not jump at a conclusion until its
DNA sequences will be analyzed.

38) Although often regarded as one of the members of Chrysoca,・abus, a unique Alpine species
olympiae forms a highly independent branch on the tree, and should be discriminated as a full genus
within the subdivision A. I also placed another elegant species, so/le,・1, in the same genus, since basic
structure of the male genitalic organ ofsolie11 well agrees with that of olympiae. This view is sup-
ported by the result drawn from another molecular work by DURING et a/. (2001).

39) Systematic position of Relictoca,abus is not definitive until its molecular data will be intro-
duced into science, though there is little doubt regarding this higher taxon as belonging to the divi-
sion Procrustigenici. In the present list, I place it in the group of Mac,・of/10,ax, mainly due to charac-
teristic features of the endophallus and the distributional area(strictly confined to a part of the Grand
Atlas Mountains in Morocco).

40) This unique and least known carabid is known so far only from the arid plateau in eastern
Turkey. Though we have no molecular data on any species belonging to this series, I provisionally
place it at the side of Relictoca,abus, mainly due to similarity in the endopha11ic structure.

41) Thefmaibius complex is unified into a single genus in the present list, but this arrangement
is excessively tentative. There remain too many races whose DNA sequences are unknown as yet, and
so-called imaibius might be discriminated into several distinct lineages at the subgeneric leve1or
even generic.

42) For detailed molecular phylogeny of the subdivision B (group of Tribax, or the Caucasian
group sensuOsAwA, SU& IMURA,2002), see OsAwA, SU& IMURA(2002, pp.110-1l2).

43) Archlplectes was established by GoTTwALD(1982) as a distinct subgenus to discriminate a
number of species with peculiar features from T1・ibax (s. str ), and this arrangement has been adopted
by many authors but DEUvE (1991, '94), who synonymized GoTTwALD's taxon with T1・tbax. In view
of the molecular phylogeny, the species morphologically belonging to T1i・iba and those belonging to
Archlplectes are intermingled in the same cluster without forming the subgenus-specific clade, sug-
gesting that the morphology does not run parallel with the molecular phylogeny, so far as the ana-
lyzed species are concerned. Here I tentatively unified all the species into a single genus Tribax,
though subgeneric classification within the genus must be revised after analyzing much more sam-
ples. Also I synonymized both Mic;,of,・1bax and Neoplectes with the same genus, though their DNA
sequences are still unknown.

44) For the details of the molecular phylogeny and the morphology of the genus Cechenochilus,
see OSAWA, SU& IMURA(2002, p i le-112) and IMURA & BELOUsOv(2002).

45) For detailed molecular phylogeny of the subdivision C (group o f P1,ocrustes, or the Pan-
Eurasian group sensuOsAwA, SU & IMURA, 2002), see OsAwA, SU& IMURA(2002, pp. 112-118).

46) For the details of the genus Pl・otomegodontus, see IMURA(2002).
47) Although I apply Megodontus to this subgenus, this arrangement is still tentative, since we

have not yet analyzed the DNA sequences ofcaelattts, the type species of Megodontus.
48) For detailed molecular phylogeny of the genus P,,oc,・ustes, see OsAwA, SU& IMURA(2002,

pp. 112-118). On the ND5 tree, P1-oc,・ilstes forms a large cluster which is further split into five major
subcIusters corresponding respectively to five distinct subgenera, though the result of molecular phy-
logeny does not necessarily run parallel with what has been drawn from the morphology. Note that
())cyca1・abus belongs to this lineage beyond all doubt.
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49) Creprostus IMURA, subgen nov. (type species: Ca''abus talyschens1's MENETRIEs, 1832). On
the molecular genealogical tree (0sAwA, SU & IMURA, 2002, pp. 105-106, 113-114), Pt-ocrustes
talyschensis is clearly discriminated from other members of the same genus by forming an indepen-
dent cluster. It is therefore worth distinguishing as a new subgenus. Desc,・lption: - A large-sized
carabid beetle belonging to the genus Pico,-ustes of the division Procrustigenici (in the present
sense). Most closely allied to Pl,ocrustes(s. str), particularly in the external features, but differs from
that subgenus by the following respects: 1) median part of labrum much more conspicuously pro-
truded anteriad and remarkably convex above; 2) elytral sculpture reduced to form multiple rows of
small granules;3) male genitalia with the ostium lobe very long, narrow and not bilobed at tip, basal
lateral lobes absent, median lobe not strongly inflated, prepraeputial1obes hemispherically inflated
and almost symmetrical, scales covering the inflexed side not strongly pigmented. The new sub-
generic name is an anagram of Pt,oc,-ustes.

50) For detailed molecular phylogeny of the subdivision D(group of C,-atocephalus,or the Tian-
shanese group so'tsu OsAwA, SU& IMURA, 2002), see OsAwA, SU & IMURA (2002, pp. 117-118). In
this subdivision, there are many discrepancies between the morphological classification and the mole-
cular phylogeny, above all in such genera as C,-atophy,・tus, Pantophyrtus andLept.oplesius, as well as
a part of Eot;・iba)c, C,atocalabus and C,・atocechenus. Their phylogeny and taxonomy must be revised
after analyzing sufficient number of samples.

51)On the molecular genealogical tree, the species morphologically identified with“Clatophy,,-
tuskatfmann1”appears divided into two different lineages, suggesting that the morphologically de-
fined C,・atophytus complex is not strictly uniform.

52) Nothing has been known on the DNA sequences of the species belonging to Pseudotribax. I
tentatively regard this higher taxon as a distinct genus, and place it at the side of Cratophyrtus.

53) Also nothing has been known on the DNA sequences of the species belonging to Gonlo-
carabus, and its systematic position remains unsolved. Judging from the endophallic structure, how-
ever, Gontoca,abus may have a certain affinity with Pantophy,tus, though markedly different in the
shape of the head, above all of the mouth part. It is probable that they have been derived from a com-
mon ancestor and evolved into two different lineages according to the feeding habit; one with cy-
chrized mouth part and the other with hypertrophic head.

54) Although I tentatively placedhieke1 in the genusEot1・lba, in accordance with currently used
classification, this species is clustered together with“C'atoca''abus”Jacobson1 and“Ct'atocechems”
akinin1 el isabethae on the ND5 tree. The classification of these taxa should be revised at both the spe-
cific and generic levels after analyzing much more samples.

55) Though we have no molecular data onAxinoca1・abus, I tentatively place this genus at the side
of Deroplectes on the basis of the morphological findings. Both the genera bear several common
characters in detailed structure of the endopha11us(e.g.. presence of a paraligula).

56) Two macrocephalic species, solskyi andbalassog1o1, have been regarded by most authors as
nothing but the true components of C,-atocep/1alus. However, both the species belong to an indepen-
dent clade without showing any relatedness with Cratocephalus in a strict sense. They are therefore
regarded as forming a distinct genus, applying Pachyceche'1us as the representative name.

57) For detailed molecular phylogeny of the subdivision E(group of Damaster, or the Chinese
group sensuOsAwA, SU& IMURA,2002), see OSAWA, SU& IMURA(2002, pp.118-124).

58) viewed from the molecular phylogeny, Pse1ldocoptolab,・us is one of the oldest elements of
the subdivision E(group of Damaste,・) diverged at the very beginning of its radiation. Although mor-
phologically classified into several distinct species, each showing a remarkable 9eo9raPhica1 varia-
tjon, phylogenetic distances among each species/subspecies belonging to this genus seem to be very
small, so far as the analyzed taxa are concerned.
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59) Acathaicus occupies an independent position in the large cluster corresponding to the subdi-
vision E, showing no direct relatedness with two other macrocephalic genera, Eupachys and
Cathaicus.

60) In their check list recently publishe KLEINFELD& ScHUTzE(1999) synonymized Copto-
1abrodes with superficially resemblingAcoptolabrus on an unsounded basis. This inference is, how-
ever, utterly wrong; the phylogenetic independence of Coptolabrodes is supported from both the mor-
phology and molecular phylogeny, as shown in the original description(BREzlNA& IMURA,1997) and
in the genealogical trees presented by OsAwA, SU & IMURA (2002, pp.105-106, fig 5-31, pp. 119, fig.
5-37, pp 203, 9-2).

61) There is little doubt that Shunichiocarabus is the closest relative of Pagocarabus, since both
the taxa are clustered together with rather shallow branching point supported by 100% of the boot-
strap confidence level (0sAwA, SU& IMURA, 2002, pp. 105-106,119). A close affinity of these two
taxa is proved also from the morphology, since they share several common characters such as hyper-
trophic anterior tooth of the right mandibular retinaculum, basically well-agreeing genitalic features,
etc. It is probable that Shunichioca,・abus(endemic to the Dabashans and the Dashennongjia) is a re-
placed component of Pagocarabus which is rather widely distributed in North-Central China.

62) Pagocarabus has been used in a very wide sense by several authors, putting nearly all the
species belonging toNeoplesius in lt. However, these two higher taxa should be discriminated from
each other, as has been elucidated by the molecular genealogical tree. The subgenus Pagocarabus
should be restricted to the type species, crassesculptus, and its direct relatives.

63) According to Zhi-Hui Su (pers. comm) who already analyzed the DNA sequences of Sigena-
carabus, this unique carabid beetle forms an independent branch in the cluster of the subdivision E,
and should be regarded as a distinct genus.

64) In spite of much different external features, the closest relative of Eccoptolabrus is assumed
to be Ca1ocarabus, as shown by the molecular genealogical tree (0sAwA, SU & IMURA, 2002, pp.
105-106, 119).

65) Phylogenetic relationships among the species belonging to such higher taxa asNeoplesius,
Eocechenus, Cupreocarabus and Pseudocran1o,t is complicated, since they seem to be intermingled
on the molecular phylogenetic tree (0sAwA, SU& IMURA,2002, p it9, fig 5-37). It is obvious that
the morphology does not necessarily run parallel with the phylogeny in this complex (cf. IMURA,
ZHou et a1., 1998). Here 1 divide them roughly into two large genera, Neoplesius and Pseudocran1on,
yet this opinion is exceedingly conventional.

66) For detailed molecular phylogeny of the genusDamaste,, see SU,0HAMA et a1. (1996), SU,
TOMINAGA et a1. (1998) and OsAwA, SU& IMURA (2002, pp. 186-198). Though the type species,
blaptoides, has been regarded as a single polytypical species by most taxonomists, it is clearly di-
vided into eight distinct lineages differentiated long ago on the ND5 tree.

67) We have no analytical data on the DNA sequences of Cychrostomus. In many respects, how-
ever, this taxon is nothing but a member of the subdivision E, and I provisionally place it at the side
of Cepha1ornis. Another candidate for the relative of Cychrostomus is assumed to be the Acopto-
1abrus (s. str) - Eupa hys complex.

68) Although nothing has been known on the DNA sequences of neratocarabus, it is most plausi-
ble that this least known taxon belongs to the subdivision E, and is not so far from theAcoptolabrus
(s. str ) - Eupa hys complex.

69) Since I know this taxon only through the literature, its systematic position cannot be deter-
mined precisely. In the original description, DEuvE& LI (1998) compared it with Megodontus and
Cathalcus. In my view, however, the closest relative of Fulgenticarabus is assumed to be nerato-
carabus. To solve the problem, we have to wait for the molecular data, or at least the findings of the
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male genital organ. Incidentally, there are two problems on the type locality of this taxon. According
to the original description (the paper was written under a joint authorship of DEUvE and MoURz1NE,
but the descriptions of several taxa including those of Fulgentica,・abus and its type species flutschi
were made by DEuvE and L1), the type locality of fiutschi is“Hei1ongJiang, Yichang, Hongxing, Lin-
chang”. It is obvious that Yicha,!g is the misspelling of Yichun [伊春], a city situated in the north-
central part of the Hei1ongJiang Province, surely containing Hongxing [?I星] in its territory. Lin-
chang [林i? ] does not indicate the name of a certain place but only means the timberland in English.
There is a large number of “1inchang=timberland”around Hongxing, and it is almost impossible to
specify the exact collecting site of this interesting species.

70) For detailed molecular phylogeny and subgeneric classification of the genusAcoptolabrus,
see OKAMOTO(1999), 0sAwA, SU & IMURA (2002, pp. 119-122, 149-150, 198-200) and IMURA
(2002).

71) This unique carabid beetle is characterized by black and mat body surface, remarkably en-
larged head and strongly developed mandibles, and has been placed near Cathaicus andAcathaicus
by most authors. To our surprise, however, it is considered to be a sister taxon of Acoptolab1-us (s.
str ), since these two are clustered together on the molecular genealogical tree with 100%of bootstrap
confidence level at the branching point (SU, IMURA& 0sAwA,2001; 0SAwA, SU& IMURA,2002, pp.
105-106, 119, 121). In view of the molecular phylogeny, Eupachys andAcoptolabrus (s. str ) seem to
have been derived from a common ancestor beyond all doubt.

72) As mentioned in the preceding lines, Cathalcus has been regarded as belonging to the
Acatha icus -Eupachys”complex. 0n the ND5 tree, however, it is no doubt involved in the cluster of

Coptolabrus, suggesting the fact that Cathaicus is a sister taxon of Coptolabrus (SU, IMURA &
OsAwA, 2001 ; 0sAwA, SU& IMURA, 2002, pp. 105-106, 119, 121-122).

73) Coptolab1・us forms a well-defined cluster on the molecular genealogical tree, and yet its clas-
sification at the species level is not as simple as deduced from the morphology. In particular, that be-
tween the two species, smaragdinus andJankowskii, seems to be very hard to deal with(0sAwA, SU&
IMURA,2002, p. 122, fig 5-38).

要 約

井村有希 : 分子系統に基づくオサムシ亜族の上位分類. - オサムシ亜族の上位分類体系

は, 幾多の変遷を経て今日に至つている. 過去の体系は, 成虫の外部形態, 幼虫頭部の形態,
あるいは雄交尾器内袋など, いずれも形態形質に基づいて構築されてきたが, 研究者ごとに重
視する形質が著しく異なっていたため, 結果的に各著者の好みが色濃く反映された類型分類の
域を出ることができず, いまだに国際的なコンセンサスを得たスタンダードな体系というもの

が存在しない. ここ数年, 大澤省三をはじめとするわが国の研究グループによって精力的に進
められたミトコンドリアDNAの分析に基づく分子系統解析は, すでに同亜族を構成する上位

群 (属, 亜属) の9 割以上, 総種数の4 割以上を網羅する材料の分析を終え, 分子系統樹によ
って示された系統関係に基づいて上位分類を語ることが可能な域に達している. 本論文では,
主としてミトコンドリアDNAのND5遺伝子領域における1,069 塩基対の分析に基づき, NJ法
および upGMAにより構築された分子系統樹 (すべて, 大澤, 蘇, 井村をはじめとするオサム
シの分子系統研究グループにより発表されたもの) を詳しく検討し, これまでの概念と異なる
まったく新しいオサムシ亜族の上位分類の再構築を試みた. 分類にあたっては, 分子系統樹の
結果をリンネ式階層に反映するためにぃくっかの規定を設けた. すなわち, オサムシ亜族の一
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斉放散により誕生した独立性の高いグループを群 (division) とみなし, 群よりも下位のレベル
で明らかに単系統とみなしうるまとまった集団を属とみなす. また, 基本形態が明らかに異な
るものは, 分子系統的には同一属とみなしえても, 便宜上, 別属として区別する. 分子系統樹

の上で明らかに異なる系列に出現するものは, たとえ基本形態の差が僅少であっても別属とし
て区別する. DNAが未分析のものに関しては, 形態, 分布, 生態等の知見を考慮に入れて, 暫

定的ながらその分類学的位置を定める, 等である. この規定のもとでは, 世界のオサムシ亜族
は29群, 137 属に分類される.
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