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                               IntreductioR

    In recent years ground beetles have been accepted as one of the indicator

insects to assess human impact: first, most of them consume dead organic matter

in the food chain and sensitively react to the environmental change; second, a lot

of beetles can be collected with a simple method, pitfall trap; lastly, the classification

of bettles has considerably been advanced since the 1960's to the 1970's (e.g.

Nakane et al. 1964, Habu 1978).

    From May to September 1981, monthly sampling of ground beetles was made
with pitfall traps at a dairy village in eastern Hokkaido, northern Japan. The pur-

pose of this survey was to disclose the distributional pattern of the beetles in a

farm area. The present paper takes up the seasonal change of faunal rnakeup,
niche breadth and interspecific niche overlap of the ground beetles belonging to

seven families: Carabidae, Harpalidae, Silphidae, Catopidae, Geotrupidae, Tenebri-

onidae, Meloidae.

    Before going further, the authors wish to express their sincere thanks to Dr.

Haruo Katakura, Faculty of Science, Hokkaido Univeristy, and to Mr. Toshinobu

Matsumoto, Tokyo Agricultural Universlty, for their useful advices on the identifica-

tion of the ground beetles.
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                        Area Surveyed and Method

    Bekkai lies on the eastern part of Hokkaido, northen Japan, facing the
Nemuro styait (Fig. 1). According to Kojima (1979), this ayea vegetationally belongs

to the nemoral Acer mono zone dominated by Acer mono, BetzLla plat:yphylla vay.

J'ciponica, Kalopanax saptenlobus, 9uerczts mongolica var. grosseserrata, Tilia 1'a-

ponica, Ulmzts dawipana var. j'aponica and so on. The annual mean tempera£ure
and the annua} precipitation in 1981 were 4.30C and 1,493 mm respectively. Climatlc

conditions from May to September in 1981 are given iR Fig. 2.

    In total 34 trap sites were selected in Honbekkai, Furen, Nishibetsu and

Kitayausubetsu (Fig. 1). The beetles were captured with pitfall tyap of 210cc

volume, 6.5cm caliver and 9cm depth, using no bait. At each site five traps
were linearly arranged at 1m interval. The beetles were collg.cted three days after

the trap setting. The sampling was made on May 19 to 22, June 24 to 27, July 22

to 25, August 27 to 30 and September 19 to 22, 1981.
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Fig. 1. Location and topography of Bekkai. B, bareland; G, grassland; Di, deciduous
broad-Ieaved forest dominated by Betiela PlaasWh.v. Ila :. Dm, its margin; Ci, con-

iferous forest of Lcv'i:v l(iptolopis; Cm,its margin; Pi, plantation of L. Ioptolqpis

saplings; I'm, its margin; VLri, alder thiclcet in wetlancls; Wm, its margin; Sg,

coastal grassland covered with sweet briers; Sb, shore bare land; S, Sasa

nipponica bush left in a pasture.

                          Results and Discussion
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theses, the number of lndividuals captured at each sampling site

 genera)

totai and,

are given

were ob-

m paren-
 for each



g
1
,9

x
.4.'

.ft

8
ec

Faunal Mal<eup and Distribution of Ground Beetles

l5e

100

so

 o

30

17

:t

fl 20
fi.

r/ ,,

to

      EMLEMLEMLEMLEM 1,       MAY JUN. JUL AUG. SEP.
Fig. 2. Mean temperature with range ancl precipitation in the area

     surveyed from May to September, 1981 (basecl on Monthly
     Weather Report from Hol{1<aido Meteorological Observatory).
     E,the firstthird of each montl]; M, the seconcl tl')ird; L, the

     last third.

species. Symbols of sampling areas and habitats are as follows: H, Honbekkai;

F, FureR; N, Nishibetsll; K, Kitayausubetsu; B, bare land; G, grassland; Di,

deciduous broad-leaved forest dominated by Betttla platmpdylla; Dm, its maxgin;

Ci, coniferous forest of Larix laptolepis; Cm, its margin; Pi, plantation of L.

Iaptolapis saplings; Pm, its margin; Wi, alder thicl<et in wetlands; Wm, its margin;

Sg, coastal grassland covered with sv"reet briers; Sb, shore bare land; S, Sasa

nipponica bush left in a pasture.

                   Farnily CARABIDAE

1. Carabars conciliator hokkaidensis Lapouge 69: V 23 (H-Dm2, ]i-I[-Di1,

   FOm1, N-G4, N-Dm6, N-Pi1, N-Cm1, K-Pi1, K-Pm1, K-Dm3,
   K-Di 2), VI 23 (F-Dm 2, F-Di 4, F-Pi 3, F-Wm 3, N-Di 2, N-Pm 6, K-S 2,

   K-Dm 1), VII 11 (H-G 5, F-Pi 4, N-B 1, N-Pm 1), VIII 11 (N-G 1, N-Dm 1,

   F-Pi 2, N-Dm 2, N-Pi 1, K-Di 4), IX 1 (K-Cm).

2. C.maeanderpalttdisG6hin 16:V5(F-G1,F-Dm1,N-Cm2,N-Ci1),
   VI 6 (H-Sb 3, F-B 2, N-B 1), VII 2 (F-Cm 1, F-B 1), VIII 3 (K-Cm 3>.

3. C.granulatztsye2oensisBates 88:V12(H-Dm3,H-Di5,F-Wi1,K-Wm
   2, K-Wi1), VI 48 (H-B 2, H-Dm7, H-Di5, F-G5, F-Dm1, F-Di26,
   K-Wm2), VII ･16 (H-Dm1, H-Di3, F-G1, F-Dm3, FDi5, K-Dm,1,
   K-Di 2), VIII 9 (H-Di 6, F-Di 2, F-Pi 1), IX 3 (H-Dm 3).

4. Copaculor.sPutzeys 85:VII7(F-Cm2,N-Pm1,K-Cm2,K-Ci2),VIII
   17 (F-Ci 7, F-Pi 4, N-Pi 1, N-Ci 1, K-Dm 3, K-Di 1), IX 61 (H-Dm.2,
   H-Di 2, F-Cm I, F-Ci 8, F-Dm 3, F-Di 6, F-Pi 1, N-Pm 5, N-Pi 9, N-Cm
   2, N-Ci 8, K-S 1, K-Dm 7, K-Di 1, K-Cm 4, K-Ci 1).
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5. Hbmicarabus tuberculosus Dejean et Boisduval

  (H-G 1, F-B 1, K-G 4, K-S l).
6. Calosoma inguisitor cyanescens Motschulsky

7. P>-ocrustesainoRost 1:IX1(K-G).
8. Cb,chrusmoraTvit2iG6hin 1:VII1(K-Pi).

10: VI 3 (K-B 3), VIII 7

1: VI 1 (H-Dm).

           Family HARPALIDAE
9. Poecilus caerulescens L. 336:V 91 (H-Bl, H-G3, H-Dm5, H-Di4,

  F-Cm 1, F-B 2, F-G 2, NG 4, N-Dm 15, N-Di 3, N-Pm 9, N-Pi 1, N-Cm
  2, K-B 3, K-G 12, K-Pm 6, K-Di 18), VI 156 (}"l[-B 1, H-Dm 4, H-Di 1,

  F-B 26, F-G 25, F-Dm 1, F-Pi 1, N-B 1, NG 4, NDm 2, N-Pm 5, N-Cm
  5, K-B 2, K-G 46, K-Pm 2, K-S 2, K-Dm l5, K-Di 11, K-Cm 2), VII 43
  (H-B 11, HG 4, F-B 5, F-G 4, N-B 3, N-G 3, K-B 3, K-G 7, K-S 1, K-Dm
  2), VIII 34 (H-B 2, H-G Z H-Dm l, F-B 4, F-G 3, N-B 1, N-G 6, N-Pm 2,
  K-B 2, K-G 5, KDm 1), IX 12 (N-B 2, N-G 2, K-B 4, K-Dm 4).
10. P.fortipesChaudoir 2:VII1(H-Sb),IX1(H-Sg).
11. AgonumimPressecmPanzer 96:V50(H-B6,H-G10,H-Dm4,H-Di3,
  F-B 11, F-G 4, N-G 1, N-Dm l, N-Pm l, N-Pi 2, K-G 6, K-S 1), VI 33
  (H-B 2, H-G 2, H-Dm 4, H-Sb 2, F-B 7, F-G 4, K-G 9, K-S 3), VII 4
  (H-B 3, H-Sb 1), VIII 7 (H-B 5, F-G 1, K-G 1), IX 2 (H-B l, E[-Dm 1).

12. A.charillumye2oanumNakane 2:V1(K-Wi),VI1(F-Di).
13. A.chalcomumBates 4:VI2(F-Di1,K-Wi1),VIII2(K-Wi2).
14. AmarachalcitesDejean 39:V21(H-B2,H-G3,F-B4,F-G1,F-Dm2,
  K-B 1, K-G 6, K-Pi 2), VI 15 (H-B 3, F-B 5, F-G 3, K-B 1, K-G 3), VII 1

  (K-G), VIII 2 (K-G 2).

15. Am.communisPanzer 105:V79(H-G7,H-Dm2,F-Ci2,F-B4,F-G
  39, F-Pi 3, N-B 2, N-G 6, N-Pm 5, K-B 1, K-Pi 2, K-S 2, K-Di 3, K-Cm
  1), VI 17 <H-B 1, H-Sg 2, F-B 2, N-B 1, N-G 1, N-Pm 3, K-Pm 1, K-Wi
  1, K-S 3, K-Cm 2), VII 7 (F-G 3, N-G 2, K-B 1, K-G 1), VIII 2 (F-G 2).

16. Am.erraticaDuftschmid 2:VIII2(H-B2).
17. PterostichushaptoderoidesjuPanensisLutshnik 90:V27(H-B2,H-G6,
  F-B 1, F-Pi 2, N-B 1, N-G 1, N-Cm 3, K-G 11), VI 4e (H-B 1, F-B 12,
  F-G 2, F-Pi 7, N-B 3, N-G 1, K-G 14), VII 10 (H-B 2, H-G 1, F-B 1, N-B

  4, N-G 1), VIII 12 (H-B 1, F-B 1, F-G 3, K-B 5, K-G 2), IX 1 (H-G).

18. Pt.neglectusMorawitz 37:V21(H-Dm2,F-B2,F-Dm3,N-Pi1,N-Ci
  4, K-B 2, K-Wm 2, K-Wi 3, K-S 2), VI 8 (F-Pi 3, N-Pi 1, K-Pm 1, K-Wi
  1, K-Cm 2), VII 8 (I'i[-Dm 1, H-Di 3, F-Dm 1, F-Pi 2, N-Pi 1).

19. Pt thunbergi Morawitz 28:V 14 (H-Dm3, H-Di2, K-Dm2, K-Di4,
  K-Cm 3), VI 2 (H-Di 1, K-Di 1), VII 4 <E[-Di 2, F-Di 1, K-Di 1), IX 8

  (H-Di 8).
20. Pt. adstrictus Eschscho]tz 115:V 21 (H-B1, E[-G2, H-Dm7, H-Di5,
  F-Dm 1, N-Pi 1, K-Wi 2, K-Dm 1, K-Cm 1), VI 20 (H-Dm 2, H-Dl 3,
  F-Dm2, F-Dll, N-Dil, N-Pi2, K-Pml, K-Dm2, K-Di4, K-Cml,
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  K-Ci 1), VII 27 (H-Dm 6, NI-Di 4, F-Cm 1, F-Dm 4, FDi 2, N-Dm 1,
  K-Pi 1, K-Dm 5, K-Di 3), VIII 44 (H-Dm 7, I-i[-Di 4, F-Dm 11, F-Di 6,
  F-Pi 2, N-Dm 1, N-Di 2, K-Pm 1, K-Dm 6, K-Di 4), IX 3 (H-Di 1, K-Ci 2).

21. k.microcephalusMotschu]sky 34:V10(F-B1,F-G1,F-Pi1,N-Dm1,
  N-Pm 4, K-Wi 2), VI 19 (F-B 3, F-G 4, F-Pi 2, N-G l, N-Dm 1, N-Pm 7,
  K-Di 1), VII3 (H-G 3), VIII 1 (F-G), IX 3 (N-G 1, N-Dm 1, K-B 1).

22. Pt.orientalisMotschulsky 33:V1(N-Pm),VI17(F-Cm2,F-Ci1,F-Dm
  2, F-Di 2, N-G 3, N-Pm 3, K-Pi 1, K-Dm 2, K-Cm 1), VII 15 (H-Dm 4,
  H-Di 3, F-Dm 1, F-Di 2, N-Di 1, N-Pm 1, N-Cm 1, K-Di 2), VIII 12 (F-Dm

  3, F-Di 4, N-Dm 2, N-Pm 2, K-B 1), IX 3 (N-Dm 1, K-B 1, K-Ci 1).
23. Pt. sulcitarsis Morawitz 14: V2 (N-Ci1, K-Wi 1), VI 7 (}I-B3, Il[-Sg

  1, F-B 2, K-B 1), VII 4 (H-B 1, H-Sg 1, F-B 1, K-G 1), IX 1 (K-G).

24. Pt. rotundangulors Morawitz 6: VI1 (F-Wi), VII5 (H-Di2, F-Wm1,
  N-Di 1, K-Dm 1).
25. Pt.subovatusMotschulsky 8:VI2(F-Di1,K-B1),VII6(H-Dm3,K-Wi
  3).
26. Pt.prolongatusMorawitz 1:VIII1(N-G).
27. Bembidionpol!ipiicaptivorumNetolitzky 26:V1(K-G),VI17(F-B2,
  F-Pi 1, K-B 2, K-G 1, K-Wm 8, K-Cm 3), VII 8 (F-Wm 1, F-Wi 1, K-Wm

  4, K-Wi 2).
28. B.morazvit2iCsiki 3:V1(H-Sb),VI1(H-Sb),IX1(K-Wm).
29. ChlaeniuspalliPesGeb]er 113:V13(H-B1,F-B1,F-G1,N-B3,N-Pm
  1, K-B 3, K-Wi 1, K-Dm 2), VI 46 (H-B 4, F-B 5, F-G 5, F-Dm 1, N-B 1,
  N-Pm 4, N-P! 1, K-B 15, K-Pi 1, K-Wm 1, K-Wi 8), VII 3,7 (H-B 1, H-G
  4, F-B 1, F-G 1, N-B 3, N-Pm 1, K-B 5, K-G 1), VIII 29 (H-B 2, H-G 4,
  F-Cm 1, F-B 6, F-G 1, N-G 1, K-B 7, K-G 5, K-S 2), IX 8 (H-Dm 1, N-B
  2, N-G 2, K-B 2, K-Dm 1).
30. Platynus subovatus Putzeys 7: V 2 (K-Wm1, K-Wi1), VI 5 (F-Di1,
  K-Wm 1, K-Wi 3).
31. AnisodactylussignatusPanzer 8:V1(H-B),VI3(N-Pm3),VII1(F-G),
  VIII 3 (N-B 1, N-G 2).
32. HarpalusquadripunctatusainusHabuetBaba 5:V1(F-B),VI3(F-Cm
  1, F-B 1, K-Pm 1), VIII 1 (K-B).

33. PanagaeusrobustusMorawitz 7:V1(F-Wm),VI4(F-Wm1,F-Wi3),
  VII 1 (H-Sg), VIII 1 (H-Sg).

34. StenolophusProPinguusMorawitz 2:VI1(N-Pi),VIII1(H-Sg).
35. ,S!ynuchusmelanthoBates 57:VII2(N-Pm2),VIII4e(H-Di3,F-Dm8,
  N-Dm 15, N-Pm 5, N-Cm 1, K-G 1, K-Dm 6, K-Di 1), IX 15 (H-Di 2, F-Ci
  3, N-Pm 1, N-Pi 1, K-B 4, K-Dm 3, K-Di 1).

36. CrasPedonotustibialisSchaum 1:VIII1(H-Sg).
37. QphonussinicusHope 1:VIII1(H-Sg).
38. BradytussimPlicidensMorawitz i:IX1(H-B).
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  . Family SILPHIDAE
39.-Siiphapei;foratbvenatoriaHarold 170`V34(H-Dm1,H-Di3,H-Sg2,
 ' F-Cm 3, F-Ci 4, F-･B 1, F-G 1< F-Di 2, F-Wm 2, F-Wi･ 1,' N-G･1, N-Dm 1,

  N-Pm 3, N-Pi 4, N-Ci 1, K-Pi 1, K-Wm 1, K-Di 1, K-Crp 1), VI 44 (H-G
  1, H-Dm 1･, H-Sg 4, F-G 7, F-Dm 1, F-Di 5, F-Wm 3, N-Dm 1, N-Dl 2,
  N-Pm '1, N--Pi 4, N-Cm 2,'K-B 3, K-G 6, K-Dm 1, K-Cm1,･ K-Ci 1), VII
  51 (H-G･･2, H-Dm 4, H-Di 5, H-Sg 1, F-Ci 1, F-B l, F-G 2, F-Dm 3, F-Di
  3, F-Pi 1, N-G 1, N-Dm 2, N-Di 4, N-Pm 3, N-Pi 6, N-Ci 1, K-B 1, K-Pi 1,

  K-Pm 2, K-Dm 2, K-Di 5), VIII 30 (H-B 1, H-Dm 2, H-Di 3, F-Cm 3, F-Ci
  1, F-Dm 2, F-Di 4, N-G 1, N-Di 1, K-Pi 1, K-S 1, K-Dm 6, K-Di 4), IX
  11 (F-Dm 1, F-Di l, N-G 1, N-Pm 3, N-Cm 1, K-Dm 2, K-Di 1, K-Cm 1).
40. Phosphuga atrata L. 6: VII 5 (F-Dm 2, K-B 1, K-Pi 1･, K-Di 1), VIII 1

  (H-Di).

           Family CATOPIDAE
41. CatopsangustitarsislenoisiJeannel 8:V6(F-Ci6),VI2(K-Cm1,K-Ci
  IN,.

          Family GEOTRUPIDAE ,
42. Geotrapeslaez,istriatusMotschulsky 126:VI11(H-G3,H-Di2,N-Di1,
  K-G 3, K-Pm' 2), VII 58 (H-G 1, H-Dm 9, H-Di 11, F-Dm 33 F-Di 5, F-Pi
  1, N-Pi 3, N-Ci 1, K-G 1, K-Pi 1, K-Pm 2, K-Dm 8, K-Di 12), VIII 31 (H-G

  2, H-Dm 5, H-Di 4, F-Dm 1, F-Di 2, N-Dm 1, N-Cm 1, K-G IL K-Pi 3,
  K-Dm 4, K-Di 7), IX 26 (H-Dm 5, H-Di 6, F-Ci 1, F-Di 1, N-Dm 1, N-Pm
  1, N-Pi 3, N-Cm 1, K-Di 5,'K-Cm 2).

          Family TENEBRIONIDAE
43. PhaleromelasubhumeralisMarseul 104:V16(H-SbI6),VI20(H-Sb20),
  VII 11 (H-Sb 11), VIII 15 (H-Sb 15), IX 42 (H-Sb 42).

44. GenocephalumrecticolleMotschulsky 4:VII3(H-Sb3),VIII1(H-Sb).

Family MELOIDAE

45. Mbloe' proscalabaeussaPporensisK6no 2:VI2(H-B1,F-B1>.

 Dominant speeles exceeding the average in number of individuals obtained are

given in the descending order as follows: In May, Poecilus caerulescens, Amara

communis, Agonum impressum, Siipha pei:1(brata venatoria, .Pterostichus haptoderoi-

des 7'apanensis, Carabus conciliator hokleaidensis, Amara chalcites, kerostichus

naglectus, Pterostichus adstrictus;in June, Poecilus caerulescens, Carabus･gran41atus

ye2oensis, Chlaenius palliPes, Si(2t)ha pe7:forata venatoria, Pterostichzis hapt'odefoides

j'apanensis, Agonum impressum, Carabus conc･iliator hokkaidensis,,Pterostich.u･s

adstrictus, Phaleromela subhumeralis, Pterostichus microcephalus;iR July, Geotrapes
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laewistriatus, ,Si(pha Peiforata venatoria, Poecilzts caerulesceiis, Pterostichzts micro-

cophalus, Chlaenius pallipes, Carabus granulatus ye2oensis, Pterostichus orientalis;

in August, Pterostichus aclstrictus, sS5inuchus melantho, Poecilus caerulescens, Geo-

trapes laevistriatus, Sipha 1)erforqta wenatoria, Chlaenius pallipes, Carabus opa-

culus, Pha.leromela subhumeralis, Pterostichars hmptoderoides']'apanensis, P. orie-

ntalis; in September, Carabus opaculzts, Phaleromela subhumeralis, Geotrupes
laevistriatus, kStynuchus melantho, Poecilus aerulescens, Siipha perforata venatoria.

    Katakura and Ful<uda (1975) made monthly sampling of carrion and grouRd

beetles in Kamiotoineppu, northern Japan, with carrion and molasses pitfall traps.

Table 1 gives £he faunal comparison between Kamiotoineppu and Bekkai. The
numbey of species obtained in Bekkai was larger in Carabidae and Harpalidae but

smaller in Silphidae and Catopidae than that in Kamiotoineppu. This may' be

partially due to the difference of sampling procedures. Fish meat which was used

in Kamiotoineppu but not in Bekkai shou]d attract mostly Silphidae and Catopidae

(Pukowski 1933, Katakura and Fukuda 1975). On the other haRd, the abundance

of sampling sites,in Bekkai (34, in Kamiotoineppu 10) should be effective to get

more species of Carabidae and Harpalidae which are generally stenotopic (cf. Kami-

mura et al. 1962, Katakura and Fukuda 1975). The species common to both
areas were Carabus conciliator hokfeaidensis, C. granulatzcs ye2oensis, C. opaculus

(Carabidae), Poecilus caerulescens, P. fortiPes, Pterostichzes haptoderoides j'apanensis,

P. thunbergi, P. orientalis, kSlynuchus melantho, Agonum i7mpressum, Amdra c'hal-

cites, Anisodactylus signatus, C7ilaenius palliPes (Harpalidae), .Si(pha pe7;forata

z,enatoria, Phosphuga atrata (Si]phidae), Catops angustitarsis lewisi (Catopidae),

Geotrmpes laevistriatzts (Geotrupidae).

    Sleasonal fluctuation of niche breadrh (Fig. 3): The niche breadth of six
species (Siipha Perforata venatoria, Geotrul)es laet,istriatzts, Poecili(s caerztlescens,

Rerostichus adstrictus, Carabus granztlatus ove2oensis, Chlaenizts pallipes) which

were relatively dominant in all seasons was calculated with following formula of

Simpson (1949):

        N. B. == N2/: ni.2

                   t
where ni and N are the number of individuals at sampling site i and the total

number respectively.

         Table 1. Faunal comparison of ground beetles between Kamiotoineppu
                  (Katal<ura ancl Fukucla 1975) ancl Bekl<ai, giving the number of

                  species obtained.

Family Kamiotoineppu Bel<kai

Carabidae

Harpalidae

Silphidae

Catopidae

Gelbtrtipidae

14 ,30

Common to both areas

        3
       10
        2

        1

        1
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                Fig. 3. Seasonal fluctuation of niche

    The niche breadth of Pterostichus aclstrictus and

tuated unimodal}y, having a peak in summer when the

and new adults in addition emerged. IR other species,

was bimodal, having, another peak !n May.

in May, the difference of abiotic conditions between the

was to be less in this season than in late June when

leafy. This is a reason for the great breadth in May.

rulescens preferring grasslands and bare lands in the

in the forest in May.

    Niche overlap (Fig. 4): The index of Whlttaker

the niche overlaps among dominant species in each

        N. o. = z min (R,,, p,,) ×loo
                i
where Rti and Pbi are relative frequencies of individuals

i in the total numbers of species a and b respectively.
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      breadth.

          Geotrapes laevistriatus fiuc-

            beetles were most active

            however, the fiuctuation

Since trees were not nearly leaf-opening

          forest and the open habitats

           the trees were completely

              Actually, Poecilus cae-

         summer was abundant even

         (1952) was used to represent

        month:

obtained at sampling site

Fig. 4. Niche overlap among dominant species in each month. AH, Amaiu chalcites; AI,
Agonum i"ipressecm; Ao, Amam communis; Cc, Carabus conciliator hokkaidensis;
CG, Carabus granulatecs cre2oensis; Co, Carabus qPacuh{s; Cp, Chldeniuspallipes;GL,

Geotrupes laevistriatus; PA, Pterostichus adstrictus; Pc, Pbecilus caerulescens; PH,

Pte7vstichus hciptoderoides; PM, Pterostichus microcephakts; PN, Pterostichus naglectus;

Po, Pterostichers on'entalis; Ps, Phaleromela subhumeralis; PT, Pterostschus thumbergi;

SM, ,Slynuchus melantho; Sp, Siipha Pe7;forata venatoria.
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      Fig. Clusteranalysisofsamplingsiteswiththeaverage-linl<agemethod(Davis
                   and ordination of Cluster I in July with the method of Bray and
              Curtis (!957). Similarity index of Whittaker C1952) was used.

    The in£erspecific relationship seasonally changes (Fig. 4). In the spring and
autumn, most of the niche overlaps among dominant species were less than 30%,

each species showing nearly peculiar distribution. IR July when the folliage stage

culminates in trees the dominant species were divided into four groups: 1. Geotrupes

laewistriatus, I'terostichus adstrictus, P. orientalis, Carabus granulatus, Siipha
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Perfoi'ata zienatoria, whlch were plentiful in broad-leaved forests`and on their

margln. 2. Poecilus caerulescens, Pterostichus haptoderoidies, Chlaenius pallipes,

preferring bare lands and grasslands. 3. Carabzts conciliator hofekaidensis. This

species were found in the young-aged plantation of Larix laptolapis in Furen,

but the grassland in Honbekkai. 4. Phaleromela subhumeralis, which was distri-

buted only in the beach o£ Honbekkai. This pattern almost remained even in
August.

    Faunal similarities among samPling sites: No beetle was captured at fol}owing

sites iR each month: K--CilMay; N-Ci!June; F-Wm, F-Wl, K-Wm, K-CilAugust;

F-B, F-G, F-Wm, F-Wi, N-Di, K-Pi, K-Pm, K-WilSeptember.
    The similarities among sampling sites where beetles were obtained were cal-

culated with the Whittaker's index (1952): '
        S. I. = Z min (-P.i, Pbi)

              i
where 4i and Pbi are relative frequencies of species i at sampling sites a and b

respectively. In Fig. 5 giving the cluster analysis of sampling sites with the average-

linkage method (Davis 1963), the simiiarity limit is set at S. I. :=O.2:

    After the foliage opened in June, each culuster tended to contain exclusively

either forest habitats (Di, Dm, Ci, Cm, Pi, Pm> or open habitats (B, G). The

separation of the forest from open habitats was clearest in July, forming four

clusters and three independent sampling sites. Culster I mostly consisted of forest

habitats, which could be subdivided iRto three groups (cf. ordination in Fig. 5):

Ia, containing broad-]eaved foyest aRd its margln (H-Di, Dm, K-Di, Dm, F-Dl,

Dm), commonly inhabited by Carabus granulatus ove2oensis, Geotrapes laewistriatus,

Siipha perforata z,enatoria, Pterostichus adstrictus; Ib, al! plan£ations of Larix

laptolapis and their margin (F-Pi, N-Pi, Pm, K--Pi, Pm), and a broad-leaved fores£
and its margin (N-Di, Dm), occupied by Si(lt)ha pei;forata wenatoria; Ic, nearly

defaunated cofiiferous plantations of Larix laptolapis (F-Ci, N-Ci). The coastal

grassland covered with sweet briers also be}onged to Cluster I. Cluster II exclu-

sively coBtained open habitats commonly dominated by R)ecilus caerulescens and

C7zlaenius pallipes. Clus£er III was a group of Larix lqptolepis plantation and its
rnargin (K-Ci, Cm, F-Cm), occupied by Carabzts opaculus. Cluster IV consisted of

alder thicket and its margin (F-Wi, Wm, K-Wi, Wm), occupled by Bembidion

1)OltlPU.
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                                      Summary

   Sampling of ground beetles was made monthly from May to September 1981, at 34 stations in

a dairy area of Bekkai Village, E[okkaido, Northern Japan. The results are:

    1) In tetal 1891 individuals of 45 species were obtained. The dominant species were Caiubzts

grtznulatus ye.or.oensig C. opaculus, Poeciius caerujescens, Agonum i?Jipfessum, Amam communig

Pterostichus h(tptodeioides j'ctpanensis, R adstricutus, Chlaenius Pallipes, Siipha PerLforata venatoria,

Geotiiipes laevistriatus and ,rvialeivmela subhumeialis.

    2) Tlie seasonal fiuctuation of niche breadth was unimodal in G ldevistriatusand P. adstrictus,

but bimodal in S. peilfbiuta 'venatoi-ia, P. caerulescens, C. giunulatus ye2oensis and C. pallipes.

    3) The interspecific niche overlap seasonally changed. In the summer the beetles could be

divided into two types, sylvan species (C. gfanulatus blexoensis, P. adstrictus, P. orientalis, S.

peffbiuta 'venatoria, and G ktevistriatusi and openland species (P. caerulescens P. hciptoderoides

Jopanensis and Chlaenius pallipesi.

    4) According to the cluster analysis of sampling sites, ihe faunal dlfference between

openland aBd forest habitats was remarkable after the foliage of forests developed welL


