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          Faunal Makeup and Distribution of Greund Beetles

                    in Kushiro City and its Vicinity,

                              Northern Japan

                Seigo Higashi, Hiromi Fukuda, Masahiro Harul<i

                                 and Koji Ito

            Department of Biosystem Managemaent, Division of Environmental
                Conservation, Graduate School of Itrnvironmental Science,

                         Rel<kaido University, Sapporo, 060

                                  Abstract

   Surveys of ground beetles were made in eastern Hol<kaide from May to September, 1981.

Following the previous paper which report'ed the results obtained at a dairy village Bekkai

(fligashi et al., 1983), we toolg up the faunal makeup and the distribution of ground beetles in

an industrial fishery city Kushiro and its vicinity in the present paper.

Key words: Human impact, Index of Whittaker, FaLinal makeup, Ground beetles, Kushiro, Overlap

of distribution.

                                IRtroduction

    As a part of "Interdisciplinary Studies on the Land Development and the

Environmental Changei"' which was made from i979 to 1981 jointly by scientists

of the Gradua£e School of Environmental Science, Hokkaido University, faunal and
fiorai surveys were carried out iR eastern Hokkaido. Since involvlng different kinds

of districts such as dairy vi}lages, fishery harbors and industrial cities, this region

is useful to study the effects of the various human impacts on the biotic enviren-

ment.

    Iit the previous paper (Higashi et al., 1983), we reported the faunal makeup

and distribution of ground beetles at a dairy village Bekkai wltere the human

activities had not quite disturbed the community of those insects. As a second

report of the series, the present paper takes up ground beetles obtained in an

industrial and fishery city Kushiro and the vicinity.

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

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

Matsumoto, Tokyo Agricultural URiversity, for their useful advice on the identifica-

tion of the grouRd beetles.

t.t.t.tttttttttt........ t. t ......t...t.t.t.ttttttttttttttttttt.ttttt..t...t.t..t.t..............................

1) This research was supported by Grant-in-Aicl for Special Stuclies from tl)e Ministry of

  Education.
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                         Study Area and Methods

    Kushiro City lies on the center of the Kushiro Plain which fprms a part of

eastern margin of Hokkaido (Fig. 1). According to Kojima (1979), Kushiro City

and lts vicinity vegetationally belong to a nemoral Acer mono zone dominated

by Acer mono, Betztla 2blatpt)h:ylla var. jult)onica, KalopanaJc Pictzcs, 9uercus

mongolica var. grosseserrata, Tilia juponica, Ulmzts davidiana var. juPonica and

so on. Fig. 2 gives the climatic conditions of Kushiro City from May to September

iR 1981.

    Nine iocalities were chosen for the survey (Fig. 1). Environmentai conditions

of those locaiities are summarized in Table 1. Flora of each locality is presented

with dominant plants as follows:

Mitsuura

    A coast covered with commuRities of ,SZisa apoiensis and 2zterczcs mongolica

var. grosseserrata. Forest: shrub layer (2 to 8rn high), Quercus mongolica var.

grosseserrata; herbaceous layey (below 2m), Osmtendastrz(m cimtamomeztm var.

fokiense, Anencus dioiczts var. tenzLijblius, Carex brewicztlmis, 5thisandra chinensis,

CZirdunzine lettcantha. Grassland: CZzlamagrostis langsdo71fiii, SZzsa apoiensis,

Cdrex leztcochlora, ,SZinguisorba tenuijbla var. alba, Anaphalis magaritacea var.

alrgust･tor.
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Fig. 2.
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Katsurakoi

    A small fishery village involoving some patches of windbyeak forests. Forest:

shrub layesc, 9ttercits mongolica var. grosseserrata, Acer mono var. glabrum; her-

baceous layer, Sasa apoiensis, Rhus ambigzea, Thalictrum feemense var. Iz ypoleucztm,

Celastrus orbicztlatzts, Carex brevicztlmis. Grassland: Trij7olium prateiise, Oenothera

eilythrosapala, Ai'temisia mo7itana, Cicuta ?]irosa var. nippo7zica, Trijlolizcm ropens.
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Shirakabadai

    Eastern margin of residence sections ciose to the underdeveioped areas of

Kushiro City. Forest:shrttb layer, Querczts mo2rgolica var. grosseserrata, Fraxinz(s

manclshzerica var. japonica, Acer mono var. glabrum; herbaceous layer, ,SZisa

apoiensis, Eztonymus sieboldanzes, Rhus ambigzta, SZrhisancth-a chinensis, Artemisia

nzontana. Grassland: Petasites juPonicus var. gigantetts, Trij(blium pratense, Ddc-

tylis glomerata, Artemisia montana, Amphicarpaea trisperma.

Shinfuji

    The most urbanized one among nine Iocalities surveyed, where many fish
processing facllities are in operation. There is no forest. Grassland: Polngonatztm

httmile, CZilamagrostis la7rgsdortffii, Poa Pratensis, Artemisia jaPo7tica, Achillea

a(2bina var. angustijrblia. Dune: Elymors mollis, Care:c caq)iophyllea var. micro-

trica, CZzlamagrostis apigeios, Miscanthus sinensis, Galiztm verum var. tracdy-

calPzcm.

Otanoshike I

    Around a paper mill manufactory poluting the environments with smoke and

wastes. There is an arboretum of willows, which forms a hedge of the maRufactory.

Arboretum: shrub layer, SZzlix sachalinensis, S. hztltenii var. angustijblia, S. sub-

fragilis, Alnzts hirsuta var. sibirica; herbaceous layer, Agrostis alba, Dactylis

glomerata, Geztm juponicztm, SZilix subj7ragilis, Geranium thunbeigii. Grassiand:

Cirsiztm setosum, Dactcrlis glomerata, Artemisia monta7ta, Calamagrostis langs-

dorffi, Rudbeckia serotina. Dune: Carex caryophovllea var. microtrica, Calama-

grostis apigeios, Miscanthzts si7tensis, Artemisia stelleriana, A. montana.

Otanoshike II

    Around Kushiro Stockbreeding Center which is about 1.5km apart from
Otanoshil<e I. Southeast wind frequeRtly brlngs much smoke from the paper mill

manufactory to this locality. There is a small coniferous plantation in the pre-

mlses of K. S. C. Forest: sub-tree iayer (8 to 15 m high), Picea ]'e2oensis, iF>"axinus

mandshztrica var. j'aponica; shrub layer, Ezeo7rymus sieboldianus; herbaceous layer,

Calamagrostis la7zgsdortffii, CZicalia hastata var. orientalis, U}"tica Platmphylla,

CZirex lyngbyei, Agrimonia 1`aponica. Grassland: Phragmites australis, threx
lyngbyei, Thalictrum feemense var. hif)oleuczem, Vicia cracca, SZellaria monosperma

var. JaPomca.

Shinno

    Farmlands expand in this locality with few houses. There are plantatoin of

Larix kaem21feri and of Ulmzts foponica along a tributary of the River Akan.
Plantation: shrub layer, Larix kaemlu(;eri; herbaceous layer, CZirex thunbeigii,

CZzlamagrostis langsdorOii, Eqteisetum arvense, Geum alelopicztm, Rztbzts iduezts

var. acztleatissimzts. Broad-leaves: sub-tree layer, Ulmzts 7' aponica; shrub layer,

Ehtonymzts sieboldianus, Sdlix sachalinensis; herbaceous layer, Pachysancfra termi-

nalis, U}-tica plat31phylla, CareJc lyngbyei, Calamagrostis langsclortfiii, Chamaele
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decztmbens.

Tsuruoka

    The most underdeveloped one among Rine localitles surveyed. Forest: sub-
tree layer, Ulmzts J'aponica; shrub layey, Al7izts hirszda var. sibirica, Sambztctts

sieboldiaita var. miqztelii, Salix hz(ltenii var. angust･ijCblia; herbaceous layer, Peta-

sites japonicus var. giganteus, Aralia corduta, Cdlamagrostis langsdorLffii, Ramt7t-

cztlus juponiczt.s, U)-tica platyphylla. Grassland: Lespede2a bicolor, Artemisia

montana, CZirex lyngbyei, Achillea aipina var. a7igiestijblia, Agrimonia 1'aponica.

Shiyanuka

    This locality involves marshy grounds along the Rivey KoitoL Forest:shrub

layer, Betula platy2bhovlla var. juPonica; herbaceous layer, Osmundustrzcm ci7z-

7iamomezem var. fokiense, S2hisandra chinensis, fris ensata var. spontanea, Rhzt.s

ambigua, Cai-ex breviculmis. Grassland: .l7iragmites australis, CZirex lyngbyei,

Osmundastrtcm cinnamomeum var. fokiense, CZzrex breviculmis, jbycopz(s maacfeia-

ntts. Dune: sw'scanthzts sineitsis, Elymus mollis, Artemisia J'aponica, Moehringia

latei'ijZora, CZilamagrostis epigeios.

    In £otal 38 trap statioRs were chosen in those localitles. At each station five
pitfall traps of 210 cc volume, 6.5 cm caiiber and 9cm deep were }iRearly arrangecl

at 1m iRtervals. The sampling was made on May 19 to 22, June 24 to 27, July

22 to 25, August 27 to 30 and Septernber 19 to 22 ln 1981.

                          Results and DiseussioR

Faztnal makeztp: T}ie species of Carabidae, Harpalidae, Silphidae, Catopidae, Geo-

trupidae, TenebrioRidae, Meloidae and Scaritidae were identified in the present

research. The followlng list represents the scientific name, full total, monthly total

and, in parentheses, the number of individuals captured at each trap station for

each species. The monthly number was omitted when only one speclmen was
collected. Symbols of sampling localities and habitats are as follows: MI, Mitsuura;

KA, Katsurakoi; SK, Shirakabadai; SF, Shinfuji; OI, Otanoshike I; OII, Otanoshike

II; SN, Shinno; TU, Tsuruoka; SR, Shiranuka3 B, bare land; G, grassland; Di,

deciduous broad-leaved forest; Dm, its margin; Dg, dune grassland; Db, dune bare

land; Pi, forest of Picea ju2oensis; Pm, its margin; L, forest of Larix laptolopis.

Family CARABIDAE
 1. Carabtts conciliator hokkaidensis Lapouge 97: V 22 (MI-Dm 3, KA-Dm, Di,

    SK-B, Dm 3, Di, OI-Dg, TU-Dm 6, Di 5), VI 50 (MII-Dm 4, Di 3, KA-B,
    G 3, Dm, Di, SK-G, Dm 9, Di 6, SF-Dg 3, TU-Dm 12, Di 7), VII 10 (MI-
    Dm 2, Di, KA-Dm, Di, SK-Di, OI-Db, TU-Di 3), VIII 12 (MI-Dm 5, Di 3,
    KA-Dm, SK-G, Di, TU-Dm), IX 3 (KA-B, SK-G, Dm).
 2. C nzaeander Palzdis Gehin l3: V 9 (OI-B 4, TU-G 2, Dm, SR-Dm, Di),
    VI 3 (OI-B 3), IX (OI-G).

 3. C granztlatus Ne2oensis Bates 73: VI 12 (MI-Drr}, KA-G 3, Di, SK-Dm, Di,
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  TU-G, Dm 3, Di), VII 42 (MI-Dm ll, Di 7, KA-G 2, Dm, Di 3, SK-Dm 5,
  Di 4, TU-Dm 7, Di 2), VIII 18 (MI-Dm 2, KA-Dm 3, Di, SK-Dm 4, Di,
  TU-G, Dm 3, Di 2, SR-G), IX (SK-Dm).
4. C. oPaculus Putzeys 55: VI 4 (MI-Dm, SK-G, Dm, TU-Di), VII 9 (TU-Dm,

  SR-G 2, Dm 4, Di 2), VIII 21 (OII-Pm, TVDm 7, Di 3, SR-B 3, G 6, Di),
  IX 21 (SK-Di 5, OII-Pi 3, TU-B 3, SR-B 8, Di 2).
5. C. arborezts Lewis 2: VIII 2 (TU-Dm, Di).

6. Hemicarabz(s tttberczeloszes Dejean et Boiscluval 17: V 6 (SK-Dm, SR-Db 5),

  VI 7 (SR-Di, Dg, 4, Db 2), VII 2 (MI-B, SK-G), VIII (SK-B), IX (SK-B).

7. Procrustes ain.o Rost 2: VIII 2 (MI-Dm, SK-G).

8. dychrzts morazvit2i Gehin 3: VIII 3 (MI-Dm, Di, TU-Dm).

9. Damaster blaptoides rztgipe7tnis Motschulsky 2: VI (SR-Dg), VII (OI-Dg).

Family HARPALIDAE
10. Poecilus caerzclescens L. i92:V 50 (MI-G, Dm 6, Di, KA-B 2, Dm 11, Di,

  SK-Dm 4, Di 3, SF-G 5, Db, OI-G 7, OII-B 8), VI 86 (MI-B 4, G 6, KA-B
  3, G 30, Dm, SK-B 2, G 8, Dm 5, OI-B 3, OI-G, TU-B 6, TU-G 12, SR-B,
  G 4), VII 45 (MI-B, G 4, KA-B, G 6, SK-G, Dm, SF-G 4, OI-B 6, S 7,
  OII-B 5, G, TU-B 3, G, SR-B, SR-S 3), VIII 11 (MI-B, KA-G, SF-B 2, G,
  OI-G, TU-B 3, G, SR-G>.
11. P. fortiPes Chaudoir 17: VI 5 (SF-G 3, Db, SR-Db), VII 10 (SK-G, SF-Db,

  OI-Db 5, SN-Di, SR-Db 2), VIII 2 (OI-Db, OII-B).
12. Agonor,m i7nPressztm Panzer 86:V 26 (OI-B 13, G 5, Dm, SR-B 4, G 2, Db),

  VI 52 (OI-B 51, Dg), VII 4 (OI-Db, OII-B, G, SR-Db), VIII 1 (OI-Db), IX 3

  (OI-B, G 2).
13. A. charillum ye2oanztm Nal<ane 1:IX (OII-Pi).

14. A. sp. 1:V(SF-G).
15. Amara chalcites Dejean 12: V 2 (SF-Db, TU-B), VI 8 (KA-Dm, SK-G,
  OI-G, Di, SR-Db 4), VII 2 (OI-B, Dm).

16. Am. communis Panzer 126:V 33 (MI-Dm, KA-G 7, Dm 2, SK-G, SF-G 3,
  OI-B, Di 2, Db, OII-B, SR-B 8, G, Dm, Dg 2, Db 2), VI 62 (MI-G 2m KA-G

  3, SK-G 15, SF-G, Dg 2, OI-G, Dm, Di 19, OII-B, G 8, TU-B, G, SR-Di
  3, Dg 3, Db), VII 24 (MI-G, KA-G 3, SK-B, G 6, SF-B, G 2, TU-G 3, Dm
  3, SR-Di, Dg 2, Db), VIII 5 (MI-G, SK-G, OII-B, G, TU-B),. IX 2 (OI-G,

  OII-Pm).
17. Am. chalcophae Bates 83: V 4 (OI-Db 4), VI 3 (KA-B, SR-Db 2), IX 76
  (MI-B 18, G, KA-B 38, SK-Dm, OI-Db 9m SR-B 4, Db 5).
18. Am. tibialis Paykull 14: VI 3 (SR-Db 3), VII 11 (SK-G 4, SF-Dg, OI-Dm

  2, Di 2, TU-Dm 2).
19. Am. sp. 3: V 1 (SF-G), VI 2 (OI-Dg, SR-Dm).
20. 1)terostichus haptoderoides fopanensis Lutshnik 51: V 12 (KA-B 2, SK-B 3,

  OI-B 5, G 2), VI 33 (MI-G 2, KA-B, G 7, SK-G 5, SF-B, G 3, SF-Db,
  OI-Dm, TU-B 2, G 8, Dm, SR-Db), VII 6 (MI-G 3, SK-B, G, SF-G).
21. Pt. neglectus Morawitz 7: V 7 (MI-Dm, KA-Di 2, SK-Dm 2, Di, TU-Di).
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22. Pt. thunbergi Morawitz 28:V l3 (SK-G, Dm 3, TU-G 3, Dm 4, Di 2), VI
  10 (MI-Dm, KA-Dm 2, Di, SK-Di, TU-Dm 4, Di), VII 5 (MI-Di, SK-Dm,
  TU-Dm 2, Di).
23. Pt. adstrictar,s Eschscholtz 62:V 20 (MI-Dm, Di 2, KA-Di, SK-Dm 5, D!

  1, TU-B 2, Dm 5, Di 3), VI 24 (MI-Dm, Di 5, KA-G, Di 6, SK-Dm, Di 4,
  TU-Dm 3, Di 3), VII 11 (MI-Dm, Di 2, KA-G, Drn, Di 3, SK-Di, TU-Di
  2), VIII 7 (MI-Di 2, KA-Dm, Di, SK-Di, TU-Di 2).

24. Pt. microcephalus Motschu}sky 18: V 6 (KA-G, SF-G g, SR-G 2), VI 10

  (MI-B, KA-G 2, SK-G 3, Dm 2, Di, TU-Dm), VII 1 (OI-B), IX 1 (SK-Dm).
25. Pt. orientalis Motschulsky 72: VI 25 (MI-Dm 2, Di 6, SK-Dm 9, Di 3,

  TU-G, Dm 3, Di), VII 31 (MI-Dm 6, KA-G, Dm 4, Di 4, SK-G, Dm 6, Di
  5, TU-Dm 3, Di 1), VIII 14 (MI-Dm, KA-Dm 3, Di, SK-Dm, Di, TU-G, Dm
  3, Di 3), IX 2 (SK-Dm 2).

26. Pt. sulcitarsis Morawitz 11: VI 5 (MI-Di, KA-Dm, OI-Dg 3), VII 4 (OI-Db

  2, SR-B, Db), VIII 1 (SK-G), IX 1 (SR-Db).
27. Pt. rotzmda7igulzts Morawitz 2: V 1 (SR-B), VII i (SR-G).

28. Pt. subovatzts Motschu}sl<y 22: V 4 (SK-B 2, Dm 2), VI 5 (MI-Dm 2, KA-B,

  G, TU-B), VII 12 (MI-Dm, Di, KA-Dm 3, SK-Di 2, TU-Dm 4, Di), IX 1
  (MI-Dm).
29. Pt. prolongatits Morawitz 1: VIII (SR-G).

30. Pt. Ieptis Bates 1: VIII (OI-Db).

31. Bembidion popPii caPtiworum Netolitzky 10: V 5 (SK-G, OI-B, Db, SN-Di
  2), VI 3 (KA-G, SK-G 2), VII 1 (SK-G), IX 1 (MI-G).
32. B. morawit2i Csiki l: VII 1 (SR-G).

33. B. fasciatum Motschulsky 4: VI 3 (OI-B 3), IX 1 (OI-B).

34. Chlaenius Pallipes Gebler 111:V 15 (MI-B, G, Dm 4, OI-B, OII-G 2, TU-B

  2, G 2, Drn, SR-G), VI 37 (MI-G 4, KA-G 9, SK-G 8, Dm 11, OI-B, TU-B,
  G 2, Dm), VII 37 (MI-B, G 5, Dm 2, KA-B, G 4, SK-B 4, G 8, SF-G 3,
  OI-Db, TU-B, G 4, Dm, SR-B, G). VIII 10 <MI-Dm 3, KA-G 3, SK-G,
  TU-G 2, Dm), IX i2 (MI-G 4, Dm 2, SK-B, Dm 4, TU-Dm>.
35. .Platynus sttbovatus Putzeys 2: VI 1 (SK-Din), VII 1 (TU-Dm).

36. Anisodactylits signaties Panzer 1: VII (SK-B).

37. HaizPalzts qitadriPz{7ictatu.s aimts Habu et Baba 8: VII 1 (MI-Dm), VIII 7

  (MI-G, SK-B 4, TU-Dm, SR-G).
38. H. platy7iotus Bates 17: VIII 17 (SF-B 4, Db 8, OI-Db 4, SR-Db>.

39. Panagaei(s robiistzis Morawitz 22: VI 2 (TU-G, SR-Dg), VII 20 (OI-Dg 4,

  SR-G 6, SR-Dg 3, SR-Db 7).
40. Stenolophzes propinguzts Morawitz 5: V 2 (OI-Dg 2), VI 3 (MI-G, TU-G,

  SR-Dg).
41. iStynuchus nzela7itho Bates 33: VIII 8 (MI-Dm 3, Di, KA-B, SK-Dl, TU-Dm,

  Di), IX 25 (KA-B, Dm 9, Di, SK-B, Dm 7, Di, SN-Di 2, TU-Dm 2, Di).
42. S. arcuaticollis Motschulsky 2: VII (TU-G), IX (OI-Dg).

43. S. aycloderus Bates 3: IX 3 (KA-Dm, TU-Di, SR-B).
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44. Craspedonotus tibialis Schaum 4: VIII 2 (OI-Db 2>, IX 2 (MI-G, OI-Db),

45. 0pho7?us siniczts Hope 8: VI 2 (MI-Di, KA-Dm), VII 1 (TU-B), IX 5 (OI-

  Dg, Db 4).
46. 0. ztssuriensis Chaudoir 1: VII (MI-G).

47. 0. capito Morawitz 1: VIII (TU-Dm).
48. 0. griseus Panzer 1:IX (OI-B).
49. Bradytzts simplicidens Morawitz 31: VII 4 (SF-B 2, OI-Db 2), VIII 27 (KA-

  B, SK-B, SF-･･B 3, Db 2, OI-Db 14, SR-Db 6).
50. B. macros Bates 3: VII (SK-B), VIII 2 (TU-B 2).
51. Trichotichitz(s co7zgruus Morawitz 1: V (SF-Dg>.

52. T. Iongitarsis Morawitz 4: VIII 4 (TU-Dm 4).
53. Lach7zolebia cribricollis Morawitz 2: V (KA-G), VI (MI-G>.

54. Cymindis yokoyamai Nakane 7: VII (OI-Db), VIII 5 (OI-Db, SR-Db 4), IX

  (OI-Db).
55. Calatluts halensis Schaller 10: VIII 8 (KA-B 3, G, SF-Db 2, TU-B, G), IX

  2 (SF-Db, OI-Db).

Family SILPHIDAE
56. Siipha Pei:forata z,enatoria Harold 328: V 37 (MI-G, Dm, Di 4, KA-Dm 3,

  SK-B, G 2, Di, SF-Dg 3, OI-G 6, Db 3, OII-G 3, SN-L, TU-G 6, Dm 2),
  VI 124 (MI-B, Dm 3, Di 7, KA-G 26, Dm 11, Di 8, SK--Dm 7, Di 9, SF-G,
  Dg, OI-G 3, Dg 9, OII-G 9, SN-Di 2, TU-Dm 5, Di 6, SR-B 4, G, Di, Dg 7,

  Db 3), VII 85 (MI-B, Dm 6, Di 3, KA-G 8, Dm 5, Di 4, SK-G 4, Dm 2,
  Di 2, SF-G 3, Dg', OI-G 2, Dg 5, Db 7, OII-Pm, TU-G, Dm 4, Di, SR-B 2,
  G 6, Dg 4, Db 13), VIII 49 <MI-B, Dm 10, Di 5, KA-Dm 3, Di 2, SK-B,
  Dm 2, Di 2, OI-G, Dm 2, Db 2, OII-B, TU-B, Dm 5, Di 3, SR-G 2, Dg 5,
  Db), IX 33 (MI-G, SK-Dm 5, SF-G 3, OI-G 5, Dg 2, Db 2, OII-B 2, G, Pm
  6, Pi, SR-B, Dg, Db 3).

57. Phosphuga atrata L. 11: VI 4 (MI-Di. SK-Dm, OI-G, OII-G), VII 4 (MI-Di,

  SK-Dm, TU-Din, SR-B), VIII 3 (MI-Di, TU-G. Di).

Family CATOPIDAE
58. Catops sp. 2: VI (SN-Di), IX (OII-Pm).

Family GEOTRUPIDAE
59. Geotrupes laez,istriatus Motschulsky 48: VI 9 (MI-Di, KA-Dm 2, Di, SK-Di,

  TU-Dm 3, Di), VII 15 (MI-Dm 4, KA-G, Di 2, SK-Dm, Di 2, TU-G, Dm,
  Di 3), VIII 11 (MI-Di, KA-G, Di 2, SK-Dm 3, Di, TU-Dm 2, Di), IX 13
  (MI-Di, KA-G, Di, SK-Dm 2, Di 4, SN-Di 2, TU-Dm, Di).

Family TENEBRIONIDAE
60. Phaleromela subhumeralis Marseul 94: V 57 <SF-Db 48, OI-Db 9), VI 37

  (SF-Db 37>.
61. Gonocaphalztm recticolle Motschulsky 74: VI 35 (SF-G 2, Db 13, OI-Db 11,

  SR-Db 9), VII 35 (SF-Db 11, OI-Db 16, SR-Db 8), VIII 4 (SF-Db 2, OII-B,
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    SR-Db).
62. G. 7'mpanum Motschulsky 14: VI 9 (MI-B, KA-B 3, G, SK-B 4), VII 4

    (KA-B 3, OI-Db), IX (SR-Db). .
                                                   '63.G.Pe'rsimileLewisl:VII' (OI-Db). ,'x... ,'/'.'
                                                                    '64.SZenoPhanesrubripennisMarseul1:IX(MI-B). ''
                                                     '                                              '

65. Melob' corwinus Marseul 1: VI (OII-B).

Family SCARITIDAE
66. Clivi7ia wztigivaga Boheman 2: VI (SK-G), VIII (SF-B).

67. DNschirius gl:y2t)tw-us Bates 1: VIII (OII-B).

    In total i943 individuals of 67 species weere obtained. Table 2 gives the faunal

comparison of seven common families between Kushiro and Bekkai (Higashi et al.,

1983). Out of 70 species discoveyed in the two areas comb!ned, 40 species were

common to both areas. The common ones occupied 89% of all species in Bekkai
but 62% in Kushiro, which mean$ that the most species of Bekkai were discovered

in Kushiro, too, but Kushiro was inhabited by many specific species. The species

found only in Kushiro were most abundant in Harpalidae, of which the following

species were dominant: Amara chalcophae, A. tibialis, Harpalies platynotus,
Calathzts halensis, Clymi7idis yokoyamai. They frequently inhabited the localitles

such as Shinfuji and Otanoshike. These localltles are always exposed to severe

human lmpacts which are nearly absent in Bekkai.

Overlap of distribortion among dominant species: An index of Wittaker (i952)

was used to yepresent the distribution overlap among dominan.t species:

        DO=£min (P,,i, Pbi)×100 '              i
where .P,,i, and Pbi are relative frequencies of species a aBd b, respectively, at trap

statlon z.

    As in Bekkai (Higashi et al., 1983), most of the DOs were less than 30% in

            Table 2. Fauna} comparison of ground beetles between Bekl<ai
                    (Kigttshi et aL, 1983) and Kushiro, in which the nurnber

                     of species is given.

      I?aniilv

"' '''' Carabidae

     Harpalidae

     Silphidae

     Catopidae

     Geotrupidae

     Tenebrionidae

     Meloidae

     Total

   Bekkai

'""'"'' g"' ""-m

     30

      2

      1

      1

      2

      1

     45

Kushiro

       .t.-..---.t..t.t..t

   9

  46

   2

   1

   1

   5

   1

  65

Common to
.b g.Eh...i.i.Iee..E... -"`-"

     7

    28

     2

     o

     1

     2

     o
    40
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         Fig. 3. Distribution overiap among dominant species in each month.
Ac, Amaiu. chalcophae; AI, Agonum im･pi'essum; Ao, Ama7u contm.ttnis; Bs, B7'acts,tus simplici-
dens; Cc, CaiAabus conciliatoi" hokkaidensis; CG, C. granulatus b,exoensis; Co, C opacult(s; Cp,
Chlaenizts pallipes; GL, Geotrttpes ftzevistriatus; GR, Gonocetz)halum recticolle; Hp, Ha7palus pla-

tynotus; PA, Pterostichus adstrictus; Pc, 1i'becilus caerulescens; PH, Pterostichus haptoderoides;
Po, PL orientalis; PR, Ilanagaeits robusttts; Ps, Rl}aleromela subhumeiialis; PT, Pterostichus thzem-

be7gi; Pu, R subowatus; SM, S[ynuchus mel4ntho; Sp, Silipha pe?f"o7uta 'venatoria.
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the spying and the agtumn (Fig. 3), each species showing peculiar distribution

pattern. In the summer, however, their cohabitatlon occurred frequently, and the

dominant species could be grouped into several types based on their habitat pref-

erence. In July there were four types as follows. 1. 0peRland species: Poecilus

caerztlescens, Chlaeniz(s pallipes, .t`lmara communis. 2. Sylvan species: kerosti-

chzts sztbovatus, P. orientalis, Carabus granulatzts ye2oensis, Geotrupes lae?7istriatus.

3. Dune specles: Gonocephalum recticolle. 4. Eurytopic species: Siipha Per-
forata venatoria. As considered in the previous paper <Higashi et al., 1983), the

clear sepayation of the four types in the summer should be due to tlte culmination

of tree foliages which induces the maximum difference of environmental conditlons

between the forests and the open habitats.

Clusteri7rg of trap statioiis: The Whittaker's index mentioned was used to re-

present the faunal similarities among trap stations, too:

        PS rm Z] min (Plii,, 4.j)

             a.
in which at and .Pl,.f were relative frequencies of species a at trap stations i and 1'

respectively. The cluster analysis of tlte trap statloRs was adopted to the data of

July (Fig. 4), because each species dlstinctly realized its habitat preference in this

season as mentioxxed above. The clustering was made with the average-linkage

method of Davis (1963) and the clustering limit was fixed at PS=O.2 for types and

at PS=O.38 for groups in accordance with Howard-Wiiliams and Walker (1974) who

set up the clustering limit at a glacis point on the curve of the re!ation between
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             Fig. 4. Cluster analysis of the data obtained in July.

A. Clustering of trap stations with the average-linkage method (Davis, i963). A similarity

index PS (Weittaker, 1952) was used. B. Selection of clustering limit for types and groups,

in accordance with Howard-William$ and Walker (1974). The ¢lustering limit was fixed at
PS=g.2f or types and at PS= O.38 for group$.



106 Environmental Science, I{okkaido Vol. 7, No. 1, 1984･

the similarlty level and the cJuster abundance (Eg. 4B). The trap stations were

clustered as follows:

    Type A: This type was subdivided into two groups. Group Aa invoived the
ins!de and the margln of the forests at Mitsuura. Katsurakoi, Shirakabadai and

Tsuruoka where the human impacts were Rot so serious as in othey localities
(Table 1). Predominant beetles were Ctirabz{sgranztlatusove2oensis, Siipha perforata

wenatoria and .l)terostichzts orientalis. Gyoup Ab involved grasslands on or around

#he dunes of Otanoshike I and Shiranuka whieh were dominated by Panagaetis
robustus and Siipha Pe7:forata ve7iatoria. The groups Aa and Ab were commonly

inhabited only by a eurytopic species ,SVipha 1}erfoi:ata wenatoria, and they were

clustered with each other at a low similarity level of PS= O.21.

    Type B: A grassland of Otanoshike I, a forest margin of Otanoshike II and

a dune grassland of Shinfuji. These localities were heavily urbanized and industrl-

a}ized, aBd the ground beetle communities were almost defaunated except for oc-

casional occurrence of Si(2bha Pei:ICorata venatoria.

    Type C: Most of the grasslands and the bare lands belonged to this type.

There were four groups. Most grasslands belonged to Ca but bare lands formed

two groups Cb and Cd. Cb consisted of the bare lands in Otanoshike I, Otano-

shike II and Tsuruoka, which were almost moRopolized by Poecilors caerulescens.

Cd involved the bare lands of Mitsuura, Shiranuka and Katsurakoi which were

dominated by Chlaenius pallipes as well as Poecilus caerulescens. Cc was com-

posed of a poor fauna grassland in Otanoshike II.

    Type D: Aphytal dunes, predoininantly inhabited by Gonocaphalum recticolle.

    Type E: A wetland forest of Betula PlatLyPhylla var. 1'aponica and its margin

in Shiranuka, occupied by Cdrabz{s opacztlus.

    Type F: A bare tand in Shinfuji, inhabited by only two species Bradytus
simplicidens and Amara commztnis.

    Type G: An arboretum of willows and its margin in Otanoshike I, occupied

by Amara tibialis.

    Type H: A riverside forest of Ulmus jupo7zica in Shinno, where only Poecilus

fortipes was discovered.

    The forests and their margins of underdeveloped localities formed a group Ab

but those of developed localities belonged to other types. This rneans that the

sylvan communities of the ground beetles are heavily disturbed and almost defaunated

by the urbanization and the industrialization. On the other hand, the grasslands

and the bare lands of developed localitles made up a type C jointly with those of

underdeveloped ones, which suggests that those open habitats have been exposed to

the human impacts more or less and the urbanization and the indus£rialization
hardly produce a new community there. The communities on dunes were also
similar among any iocalities, probably because the dunes have aiways been laid to

the stress of coastal conditions and the human impacts can hardly reform the dune

communities of ground beetles.
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                                      Summary

   1. In total 67 species o'f 34 genera were obtained, including the following predominant species:

Ca7ubits conciliater hokkaidehsis, C. giumtlattts yexoensis, C. opacztltes (Carabidae); .Poecilus caerule-

scens, Agont{nt ･impressum, Amara coimnunis, A. chalcophae, Pterostichtts h(tptoderoides j" apanensi's,

P. adstrictt{s, 1'. orientalis, Chlaeniuspallipes (Harpalidae); Siipha pe7f'o?uta z,enatoria (Silphidae);,

Geotrtij)es laevistriattis (Geotrupidae>; Rhaleromela s2tbhumeratis, Genocephalum recticolte (Tenebri-

onidae).

   2. 0ut of them 27 species had not been discovered in Bekkai. Many of them inhabited the

urban ancl industrial environments wliich were absent in Beklcai.

   3. The habitat preference of each species was distinctly realized in the summer, probably

because the culmlnation of tree foliages induced the maximum difference of environmental con-

ditions between the forests and the open habitats in this season.

   4. The urbanizatiori and the industrialization heavi!y disturbed and nearly defaunated the

sylvan communities, while the openlancl communities were not reformed by those human impacts.
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