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Description of  a New  Species Allied to Lqptocarabus proeerulus

    (CHAuDoiR) (Coleoptera, Carabidae), with  Notes on  the

               Taxonomy  of  the Related Species

              kinii kMuRA

17-8, Kitashinagawa  5, Shinagawa-ku, Tokyo 140, Japan

and

JirS KoMiyA

l8-9, Takanawa  4, Minato-ku,  Tokye  108, Japan

  Synopsis As  a  result  of  a  comparative  study  of  the male  and  female copu!atoTy

organs,  Leptocarabusprocerulus, one  of  the commonest  and  wide  ranging  carabids  of
'Japan,

 has been proved  to cemprise  two distinet species:  L. proeerulus  and  L.
kumagaii  sp.  nov,  which  is described in this paper. Relationships among  the related

species  of  Japan  are  also  discussed from this point of  view.

    In the taxonomy  of  the subtribe  Carabina in the family Carabidae, the male

genitalic features are  used  as diagnostic characters  of  primary  importance. In

certain groups, tke endophallus  of  the male  copulatory  ergan  bears a chitinized

appendage,  which  is particularly well  deve]oped in the species  belonging to the

subgenus  Ohomopterus  (genus Carabus) and  called  
"copulatory

 piece", the  shape  of

which  is characteristic  ofeach  species  or  subspecies.  However, in the species  belong-

ing to the genus Lqptocarabtts and  its allies, the copulatory  piece is absent,  and

therefore, the  structure  of  the endophallus  of  aedeagus  has attracted  little attention.

The  female characters  of  the external  genltalia have never  been used  for the taxon-

omy  ofLeptocarabus.

    Upon  examining  a good  series of  specimens  of  Leptocarabus proeerulus and  its

aliied species  collected  at  many  localities in Japan, we  lloticed  that onc  of  the endo-

phallic structures  which  KuRNAKov  (1959) named  
"aggoneporius",

 and  the inner

piate ef  the  vaginal  apophysis  ofthe  female external  genitalia (see IsHiKAwA, 1972),
both the ckaracters  alrnost  completely  overlooked  by  fbrmer workers,  could  be used

for taxonomic  characters  at  the  specific  level, In this respect,  the taxonomic  treat-

ment  proposed by IsHiKAwA (1962, 1966) as  to the specific  rank  in the subgenus

Leptocarabus agrees  in general to that  based upon  the above  mentioned  characters,

except  that L. procerttlus comprises  two  distinct species,  one  of  which  is apparentry

undescribed.

    In the present paper, a  description fbr the new  species  js given, with  notes  on

these  gei]italic structures  as  diagnostic characters  for the species  of  Leptocarabus.

Here, Lcptocarabus is treated as a fuII genus, because it was  excluded  frem the genus
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Carabus  by IsHJKAwA (1973), and  Adeloearabbls is assigned  to Leptocarabus as  a

subgenus.

    Before going further, we  express  our  slncere  gratitude to Dr. Ry6suke  IsmKAwA

of  the National Science Museum  (Natural History Institute), Tokyo,  for his guidance

and  advice  not  only  ifl the course  of  the present work  but also in all the way  of  our

entornological  studies.  We  are  also indebted to Mr. Ky6ichi NIsHiKAwA, Tokyo,

Mr. Kentaro NAKAToMi, TQkyo,  and  Mr. Hideki IsmzuKA, Tokyo, who  offered  a

number  of  valuable  specimens  with  usefu1  data for our  studies.  As to the reference

as well as  to the material,  we  owe  to Mr. Terutsune  ABE, Tokyo,  Mr. Takashi

OKuMuRA,  Yokohama,  and  Mr. Kuniaki SuGA, Tokyo, the co-workers  in the study

of  Carabidae.

             Leptoearabus kumagaii KIMuRA  et  KoMiyA, sp. nov.

CZirabus (Leptocarabus) procei'Ltlus procei'ulets: NAKANE, 1962 (in part), Ins, Jap, Carabidae  1, pp,

   52-53, 84, 86.
Carabus  (Leptocarabus) proceJ'uhts: lsHIKAwA,  1962 (in part), Kontya,  Tokyo, 30: 110, 1l3, figs,

   ll, l2.                                                     '

    This new  species  is very  closely  similar  to L. procerulus (CHAuDeiR, 1862),

and  they have always  been confused  with  each  other.  So, it is not  possible to distin-

guish them  in the literature unless  the specimens  on  which  the records  were  based

can  be examined.  However, the range  ofdistribution  ofthe  present species  is more

restricted  than that  ofprocerulus,  approximately  to the Pacific side  of  the Chabu  and

Kinki Districts ofcentral  Honshu. Moreover,  the localities where  they are  sympatric

are  restricted,  so we  can  guess te which  one  belQngs with  a  fair degree of  accuracy  by

the localities where  the specimens  were  collected.

    EPecij7c eharacters.  Length of body: 9 28-36  (mean 32.1) mm.  5'' 28-34

(mean 30.8) mm.  Width ofelytra:  9 le.5-14.5 (mean 12.1) mrn.  g 10.2-12.5(mean

 ll,1) mm.

    Body  generally larger and  broader than vrocerulbls, anct in this respect  it may  be

 compared  with  L. kyttshttensis cerbert{s (IsHIKAwA) and  L. nakatomii  (IsmKAwA),
 though  diffbring in the  shape  of  body. [n external  features, it is barely distin-

 guishable from procerttlus decidedly, but the  most  reliable  character  may  be the exten-

 sien  of  the granuJes composing  the umbilicate  series which  in this species  are Iess

 developed than in proeerulus, seldom  reach  near  apices  ofelytra  andusually  disap-

 pear at!or  slightly beyond the middle;  whereas  they  extend  separately  on  line near

 apices  in procerulbls.

    Male genitalia. Aedeagus robust  and  strong;  in dorsal view  some-rhat  con-

 stricted  before median  orifice;  the oppesite  side of  the membraneous  area  compressed

 lateraliy; end  piece cempressed  dorso-ventrally, with  its dorsal surfaee  fairly fiat,

 without  a subiateral  depression near  the membraneous  area;  the aggonoporius  with

 a pair of  well  sclerotized  lateral lobes termed  apical  plates which  are longer than

 those ofproeerulus,  and  tongue-shaped,  their apical  outer  corners  broadly rounded
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(Fig. 6 a), but not  pointed as in procerulus (Fig. 5 a).

   Iilemale genitalia. The  bottorn ofthe  vagina  broadly shagreened  as  in procerulus,

but the inner plate of  the vaginal  apophysis  distinctiy narrower  (Fig. 6 a), though

strongly  sclerotized  as  in the former.

    Distribution. Central Honshu  ranging  from Hy6go  Prefecture eastward  to

Shizuoka Prefecture, for the  greater part on  the Pacific side.  The  range  appears  to

be subdivided  into two  parts by the Bay of  Ise and  the N6bi  Plain where  it is replaced

byprocerulus. The eastern  range  covers  the region  between Mt. Ashitakayama in

the east  and  Mt. Funatsukiyama  in the  west,  extending  northward  along  the valley

of the river Fajigawa to Ichikawadaimon in the K6fu  Basin, Yamanashi Prefecture,

and  along  the  valley  of  the river  Tenryagawa  to Tagiri near  Iida City, Nagano

Prefecture. The western  range  covers  the  greater part of  the Kii Peninsula ancl

extends  northward  to Mt,  Hy6nosen, on  the borders between Hy6go  and  Tottori

Prefectures, In the last meRtloned  region,  kttmagaii was  collected  at  the same

locaEties together with  kyushuensis nakatomii  and  procerulus, though  it is uncertain

ifthey were  fbund at  the same  habitats. The sympatry  with  procerulus was  con-

firmed at  Mt.  Ashitakayama in Shizueka Prefecture, and  at  K6be  City in Hy6go

Prefecture,

   This new  species is named  in memory  ef  our  friend, the late Mr. Yukiaki

KUMAGAI.

    Holotype:  g Fajinoiniya City, Shizuoka Pref. ii-12, 196i, leg. K. KiMuRA

(deposited at present in coll.  K. KIMuRA).

    Paratypes: 3 99- , 3 c3L6L, the same  data as  the holotype; 2 99, 2 Gcg", ditto, iii-12,

1961, leg. K. KiMuRA; 3 g8, Okuyama, north  of Lake  }Iamanako, Shizuoka Prefi

ii-5, 1961, leg. K.  KIMuRA  &S.  TsuyuKi;  5 9?, 3 8&  Mt. Funatsukiyama, Aichi Pre£

xii-15,  l963, leg, J. KoMiyA; 2 99, 3 88, Tagiri, Ina, Nagano  Pre£  xii-20,  1964, T.

OKu}tuRA; 2 ?9, 4 e&  Mt, Shiraiyama, Mie Pre£  i-13, 1963, leg. K. KiMuRA; 5 29-,

38g, ditto, iii-20, 1964, Ieg. J. KoMiyA;19,  568,  ditto, ix-20, 1968, Ieg. K, KiMuRA

&J.  KoMiyA;  3 9?, 488, ditto, iii-l6, 1969, leg. K. KiMuRA;  299, 4o'8, Mt. Asama-

yama,  nr. Ise City, Mie Prefi ix-24, 1968, leg. K.  KiA{uRA  &  J. KoMiyA;  6 99, 1 g,
Mt. Oishigamine, Wakayama  Prefi i-15, 1962, leg, K.  KiMuRA;  25 99･ , 21 33, M £,

Kintaijiyama, Kawachinagano City, Osaka  Pre £ i-1, 1969, leg, T. OKuMuRA;  26

99, 32 88, Mt.  Kong6zan, Osaka  Prefl xii-10,  1959, leg. R. IsmKAwA,
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      Netes on  the Re}ationships among  the Speeies Related to L. preceruins

                     Based upon  Genitallc Characters

Leptocarabus (Adeloearabus) arboreus  (LEwis, I882) (Fig. 1 a, b) and  L. (A.) exilis

   (BATEs, f883) (.Flg. 2 a, b)

   These  two  species are  very  closely related  to each  other  fundamentaliy as  NAKANE

(1962) and  IsmKAwA  (1962) su.crgested, and  are not  djstinct specifically  from each

other.  There is no  definite difference in genitalic characters  between them  so  far

t'
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as  we  have examined.  In the male  genitalia, the endophallus  of  the aedeagus  has

no  chitinized  aggonoporius,  and  in the female ganitalia, the inner plate of  the

vaginal  apophysis  is very  weakly  chitinized  alld pigmented only  along  its median

Iine, and  is covered  with  a  thin membrane  (Fig, 1 b, 2 b).

   IsHiKAwA (l972) rernoved  Carabus arboreus  to the subgenus  Adblocarabus

from the subgenus  Leptocarabus. He  does not  particularly remark  on  the relation-

ship  of  these species,  but we  understand  that they have been regarded  as conspecific.

Fig. 7. Distribution ofLeptocarabusprocerulus  (open circles) and  L, kumagaii (closed circles)

   in Honshu and  Kyushu.

Leptoearabus  dyushuensis (NAKANE, 1960) (Fjg. 3 a, b)

   Aedeagus with  the aggonoporius  usually  distinct though  very  small  and  weakly

chitinized.  Female  genitalia with  the  inner plate of  the vaginal  apophysis  weakly

chitinized, Ieathery, Iess pigmented and  shrunk  when  dried; the surface  of  the sur-

rounding,  wrinkled  membrane  less shagreened  and  rather  smooth.

Leptocarabus hiurai (KAMiyosHi et MizoGucw,  1960) (Fig. 4 a, b)

   Aedeagus with  the  aggonoporius  well  chitinized  laterally, recta"gularly  truncate

apicaliy, but shorter  than  those ofprocerulus.  Female genitalia similar  to those of

dyushuensis.

NII-ElectronicMbraryService

gII

･fiE'I

 i
I'Il

 {
 l･li

 ll

 ,lt.Il

 ''i'i'･･liill

il･Il;t

 ie

 ll

 //lIil'f'

 l.

 ;i{

 ls,･lililt]

 .1,.l

 
tl

 tt



The Entomological Society of Japan

NII-Electronic Library Service

The  EntomologicalSociety  of  Japan

400 Kinji KiMuRA  and  Jir6 KoMryA

   Leptocarabus kyushuensis and  L. hiurai are  thus closely reiated  to each  other,

and  practically not  distinguishable by the female genitalic characters,  though

suMcient}y  diflerent in the male  genitalic characters.  In some  other  respects,  L.

kyushuensis resembles  arboreus  and  exilis, while  L. hiurai is related  to procerulus,

though  they are  constantly  diflbrent from each  other  and  considered  distmct species

as  IsmKAwA  stated  (1962, l966).

Lqptocarabus proeerulus (CHAvDolR, 1862) and  L. kumagaii sp. nov.

    These two  species  are  nearer  to  each  other  than to any  other  species,  but are

distinct as  their sympatry  at  certain  localities and  conspicuous  genitalic diflbrences

ln both sexes show.

    Aedeagus  with  apical  plates of  the endophallus  well  chitinized,  eiongate,  their

inner margins  obliquely  truncate in proceruhts (Fig. 5a), while  they  are  tengue-

shaped  in kumagaii (Fig. 6 a), Female genitalia with  the  bottom  ofthe  vagina  broad-

Jy shagrecned  with  the inner plate o.f the vaginai  apophysis  evenly,  uniformly  chitin-

ized, broad oval  in procerultfs (Fig. 5b), but much  narrower  in kuniagaii (Fig, 6b).
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