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Faunal Makeup of Macrolepidopterous Moths in Nopporo

         Forest Park, Hokkaido, Northern Japan,

                 with Some Related Notes

                Hiroaki Sato and Hiromi Ful<uda

     Department of Biosystem Management, Division of Iinvironmental
         Conservation, Graciuate Schoo! of Environmental Science,

               Hokkaido University, Sapporo, 060, Japan

                                   Abstraet

   Macrolepidopterous moths were collected in Nopporo Forest Park to disclose the faunal

mal<eup. By combining this survey with other from Nopporo, 595 species "rere recorded, compris-

ing of roughly 45% of all species discovered in }{{okkaiclo to clate. 'irhe seasonal fiuctuations of a

species diversity were bimodal, peal<ing in August and November. The data obtained had a good

correlation to both lognormal and logseries clistributions among various species-abundance models.

In summer, it was found that specialistic feeders dominated over generalistic feeders. However, in

autumn, generalistic feeders clominated, most lil<ely because low temperature shortened hours for

seel<ing host plants on which to lay eggs.

                -
Key Words: NopporQ Forest Park, Macrolepidoptera, Species diversity, Species-abundance model,

Generalist, Specialist

1. Introduction

    Nopporo Forest Park, which has an area of approximately 2,OOO ha and is
adjacent to the city of Sapporo, contains natural forests representing the temperate

and boreal features of vegetation. In recent yeaxs, however, the environment

surrounding this park has incyeasingly been urbanized and maRy old tyees of a

conifer, Abies sachalinensis, have clled. The natural forests are currently changing

to semi-natural forests. Consequently, it is ecologically worthwhile to survey the

present fauna of macrolepidoptera which is a typical phytophagous assemblage in

Nopporo Forest Park.
    The present paper deals with the faunal makeup of the macrolepidopterous

moths, with some ecologica} information such as a species diversity and species-

abundance xelationships. Additionally, the abundance of euryphagous moths in

winter will also be discussed by the hypothesis of Levins and MacArthur (1969).

2. Study Area and Methods
                                                                          '    A sampling of moths was conducted in Nopporo Forest Park (43025'N, 141032'E)

which neighbors the clty of Sapporo (Figure l). According to Tatewaki and Igarashi
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(i973), the general vegetation of Nopporo Forest Park consists of coniferolls forests

(dominated by Abies sachalinensis), broad-leaved forests (Fraxinus mandshurica var.

j'aponica, 9uercus mongolica var. grosseserrata, Ulmzes davidiana vax. 7'aponica,

Betula platmpdylla vay. juPonica), and mixed forests (Abies sachalinensis, Ulmus

laciniata, Morus bombycis, Magnolia obovata, Magnolia feobus var. borealis, Sbrbus

com7nixta, Acer mono, Prunus ssiori, Tilia 7'ciponica).

    The sampllng site was chosen in a mixed forest stand. The stratification

diagram obtained from six 20×20m quadrats is presented in Figure 2. The pre-
domiRant species of each layer were as follows (Ishikawa, unpub.): herbaceous layer

(Iess than 2m in height), (lePhalotaxus harringtonica var. nana, Pachysandra

terminalis, Rhus ambigua, S7ii2ophragma hydrangeoides, D71yopteris crassirhi2oma,

Dilyopteris austriaca, Chloranthus 1'aPonicus, kSZzsa senanensis, Abies sachalinensis,

Fraxinus lanaginosa, Prunus ssiori; shrub layer (2 to 8 rn), Fraxinus lanuginosa,

Sorbus commixta, Prunzes ssiori, Abies sachalinensis, Acer 1' aponicum, Acer mono;
subtree layer (8 to 15 m), Abies sachalinensis, Magnolia oboz,ata, Fraxinus lanugi-

nosa, Tilia ]'aponica, Sbrbus commixta, Prunz(s ssiori; tree layer (15 to 25 m),

Abies sachalinensis.

    The sampling was conducted on July 1-3, August 3-6, September 3-6, October
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       Figure 3. Sampling apparatus. The mercury light and two fitiorescent black
                 lamps were 20W!50Hz and 40W!50Hz, respectively. The power-
                 source, a portable generator, was 30 m away from the sampling site.

3-6, and November 3-6, 1982. During each sampling a 20-watt rnercury light

and two 40-watt fluoresent black lamps screened with a 120×240cm white cloth
were fixed at a height of 120cm (Figure 3). Moths lured to the lights were cap-

tured on the white cloth continuously from sunset to sunrise with an insect net

and poison-bottles containing potassium cyanide. Thls paper examines moths of the

following 16 families: Hepialidae, Limacodidae, Thyrididae, Drepanidae, Thyatiri-

dae, Geometridae, Epiplemidae, Lasiocampidae, Bombycidae, Saturniidae, Sphingidae,

Notodontidae, Lymantriidae, Arctiidae, Nolidae and Noctuidae. Tiny moth families

such as Pyralidae and Tortricidae were omitted due to difficulties in identification.

3. Results and Diseussion

Faunal makemp

    In the beiow list of the species obtained in the present survey, the following

items are presented: scientific name; total number (total =males+females); monthly

number given for males (M) and females (F) separately; notes on the distyibution

for some species; and month given in Roman numerals. MoRthly number of
individuals is omitted when only one specimen was collected.

 Family HEPIALIDAE

    1. Komscheltellus.fitsconebuloszts(DeGeer). 1=1+O. MVII.

 Family LIMACODIDAE
   2. Narosoideusflawidorsalis(Staudinger). 1=:1+O. MVIII.
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  3. Phrixolapia sericea Butler. 1=O+1. F VIII.

  4･ Aztstrapoda dentata (Obertla'u-r). 108==97+11. M VIII 97;F VIII 11.

  5･ Latoia sinica (Moore). 73=71+2. M VII 3, VIII 68;F VII, VIII.

  6･ C27ratonema sericea (Bulter). 56=:55+1. M VIII 55;F VIII.

Family THYRIDIDAE

  7. Ryrinioides aureits Butler. 5=5"O. M VIII 5.

Fara}ly DREPANIDAE

  8. Agnidra scabiosa (Btttler). 3=3+O. M VII 3.

  9. IVbrdstromia grisearia (Staudinger). 8==8+O. M VIII 6, IX 2.

 10. Sabra ha,pagttla (Esper). 1=1+O. M VIII.

 11. Dr(ipanacurvattcla(Borkhausen). 1ur1+O. MVIIL

 12. Callidrepana palgeela (Motsehulsky>. 10e=98+2. M VIII 92, IX 6; F V!II, IX.

 i3. Att£ata stiperba (Butler). 84=72+12. M VIII 69, IX 3; F VII 11, IX.

 14. 0reta pt`tchripes Butler. 55 =55+O. M VII 10, IX 45.

 15. 0. turpis Butler. 3=3+O. MIX 3.

Family THYATIRIDAE

 16. Macrotlryatira fiavida (Butler). 34=31+3. M VII 2, VIII 29;F VII, IX 2.

 17. Lldbrosyne diecfemanni(Graeser). 1=O+1. F VII.

 18, Tethea ampliata (Butler). 1=:1-FO. M VII.

 19. Z consimilis (Warren). 11xlO+1. M VII 6, VIII 4;F VII.

 20. 7"ogaria su2ufeiana Matsumura. 24 :21+3. M X 21;F X 3.

 21. Parapsestis argenteopicta (Oberthttr). 118=117+1. M VII 116, VIII:F VII.

 22. Mimopsestis basalis (Wileman). 99==99+O. M VII 99.

Family GEOMETRIDAE

   Subfamily OENoCFIROMINAE

 23. Alsophilaj'aponensis (Warren). 92=92+O. M XI 92.

 24. Inurois punctigera (Prout). 2 :O+2. F XI 2.

 25 Lfletcherilnoue. 1=1+O. MXI.

   Subfamily GEoMETRINAE

 26. Pach,yoctes sziperans (Butler). 78 =69+9. M VIII 59, IX 10; F VIII 9.

 27. AgathiacarissimaButler. 1=1+O. MVII.
 28. Geometra papilionaria (Linnaeus). 48==47+l. M VIII 47;F VIIL

 29. Gsponsaria(Bremer). 1:1+O. MVIIL
 30. G. dieckmanni Graeser. 72=72+O. M VIII 70, IX 2.

 31. Gelasmajuscqf)-ons Inoue. 13=12+1. M VII 9, VIII3;F VII.

 32. Nipponogelasma immunis (Prout). 5=5+O. M VIII 5.

 33. Hemithea aestivaria (Hlibner). 6--5+1. M VIII 5;F VIII.

 34. Diplodesma zdssztriaria (Bremer). 2=2+O. M VII, VIII.

 35. D. takahashii lnoue. 2=2+O. M VII 2.

 36. Cbmibaena amoenaria (Ol]erthUr). 170==167+3. M VIII l67; F VIII 3.

 37. Cbmostola szt.btiliaria (Bremer). 97=77+20. M VII 8, IX 69; F VII, IX 19.
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

75.

76.

77.

Subfamily STERRI-IINAE

 Timandra spp.. 23=19+4. M VII 4, VIII, IX 14;F VII, IX 3.

 Problqpsis plagiata (Butler). 2=1÷1. M VII; F VII.
 ScoPula nigropunctata (Hufnagel). Ie=7-Y3. M VII 7; F VII 3.

 S. modicaria (Leech). 19=18÷1. M VIII 18;F VIII.
 S. taleao Inoue. 1=1+e. M VII.

 S. umbelaria (HUbner). 14=13+1. M VII 13;F VII.

 S. coofitsa (Butler>. 1--1+O. M VIII.

 S. pudicaria (Motschulsky). 1=1÷e. M VII.
 S. tenzt,isocitts Inoue. 12=10+2. M VII 10;F VIII 2.

 S. prouti Djal<onov. 7=:6"1. M VII 3, VIII 3;F VIII･

 S. ignobilis (Warren). 22=2e+2. M VIII 20;F VIII 2.

 ldaea foedata (Butler). 1=1+O. M VIIL
 L biselata (Hufnagel). 87 =65+22. M VII 15, VIII 29, IX 21;F VIII, IX 21.

 L effla`saria (Christoph). 50=:48rf-2. M VIII 48;F VIII 2.

Subfamily LARENTIINAE

 Acasis exviretata Inoue. 2=1+1. M VIII;F VIII.

 Trichobaptria exsecuta (Fe]der & Rogenhofer). 4=4+O. M VII, VIII 3.

 L(rptostegna tenerata Christoph. 65w62+3. M VII 6, VIII 56; F VIII 3.

 Tyloptera bella (Butler). 64=58+6. M VII 8, VIII 47, IX 3; F VII, VIII 5.

 Brabira artemidora (OberthUr). 35=34÷1. M VII 5, VIII 29; F VIII.

 Xanthorhoe biri℃iata (Borkhausen). 5=4÷1. M VII, VIII 3; F VIII.
 X. designata (Hufnagel). 3=:3+O. M VII, VIII, IX.

 X. muscicmpata (Christoph). 3=:2+1. M VII 2; F VII.

 Orthonama obstipata (Fabricius). 2=1+1. M IX; F IX.

 Glattcorhoe zdndztlillCleraria (IVIotschulsky). 2ww-2+O. M VIII 2.

 Euphyia cineraria (Butler). 1=O+1. F VII.

 Electrophaes coiv)lata (Thunberg). 82==63+19. M VII 63;F VII 19.

 E. recens Inoue. i2=ll+1. M VIII 11;F VIII.

 Eipirrhoe supergressa (Butler). 2 :2+O. M VII 2.

 Photoscotosia atrostrigata (Bremer). 13=:11+2. M VII, IX 9, XI; F IX 2.

 Calleulyt)e zvhitelyi (Butler). 28=18+10. M VIII 18; F VIII 10.

 Eucosmabraxas pJacida (Butler). 233=175+58. M VIII 160, IX 15;F VIII 31,

    IX 27.

 E. ewanescens (Butler). 3 :3+e. M VIII 3.

 Etclithis ledereri (Bremer). 24 :19H-5. M VIII 19; F VIII 5.

 E. convergenata (Bremer>. 45=41+4. M VIII 40, IX; F VIII 4.

 Gandaritis fixseni (Bremer). 41=34+7. M VIII 4, IX 29, X;F IX 6, X.

 G. agnes (Butler). 10==5+5. M VIII 5;F VIII 5.

 Ecliptopera zcmbrosaria (Motschulsky). 108 =87+21. M VII 14, VIII 72, IX; F

    VII, VIII 19, IX.

 E. capitata (}-lerrich-Schliffer). 8==7-t-1. M VII 3, VIII 4; F VIII.

 E. p,1yeri (Butler). 2==O÷2. F VIII, IX.
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78,

79.

80.

81.

82.
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84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Eustro7na reticu.latttm (Denis & SchiffermtiIIer). 21=11-{-le. }vg[ IX 11; F IX 10.

E. inextricata (Walker). 98=92+6. M VII 80, VIII, IX 11;F VII 2, IX 4.

E. aeroszi.m (Butler>. 30 :27+3. M VII 4, VIII 23; F VIII 2, IX.

E. melancholictem (Butler). 23 =19+4. M VII 13, VIII 3, IX 3;F VII, IX 3.

Lobogonodes erectaria (Leech). 45==20+25･ M VII 9, VIII 7, IX 4;F VII 3, VIII

  4, IX 18.

Sibcitania mactatct (Felcler & Rogenlio'fer). 11ww-10+1. M VII 8, VIIi, IX;F VII.

1)lemyiarzebiginata(Denis&SchiffermUl{er>. 19=17+2. MVIII2,IX15;FIX2.

P:ysstroma feorbi Heydemann. 1 :1+O. M IX.

D. corussaria (OberthUr). 2x2÷O. MIX 2.
Pennithera co7nis <Butler), 35=:28+7. M X 28;F X 7.

Operophtera brit7nata (Linnaeus>. 101=101+O. }y({ XI 101.

O. relagata Prout 29m29+O. M XI 29.

Eipirrita azttumnata (Borl<hausen). 16=7-t-9. M XI 7; F XI 9.

E. viridipz`rpttrescens (Prout). 26==3-i-23. M XI 3;F XI 23.

Hlydrelia shioyana (Matsumura). 3=3-i-O. M VII 2, VIII.

HL nisaria (Christoph). 9=9+O. M VII 8, VIIL

H. flammeolaria (Hufnagel). 7x7+O. M VII 6, VIII.

Asthena amttrensis (Staudinger). 5=5+O. M VII 5.

A. nymphaeata (Staudinger). 20 =18NF2. M VII 16, VIII 2; F VIII 2.

A. sachalinensis (Matsumura). 77m70+7. }vg[ VII 7, VIII 63; F VII 2, VIII 5.

Laciniodes denigratus Warren. 24 :15+9. M VII 7, VIII 5, IX 3;F VII 6, IX 3.

Peri2oma saxettm (Wileman). 181=:110+71. M VIII 8, IX 102; F VII 5, IX 66.

P. julwida (Butler). 5=O+5･ F IX 5.

Ezopithecia absinthiata (Clerck). 6=3+3. M IX 3;F IX 3.

E. interpunctaria Inoue. 6=2-t-4. M VIII, IX; F IX 4.

E. j'inboi Inoue. 4m3N-1. M VII 3;F VII.

E. selinata I{errich-Schtiffer. 2=O÷2. F IX 2.

E. tripzenctaria Herrich-Schtiffer. 2==O+2. F VIII 2.

Chloroclystis v-ata (Haworth)･ 14 :3+11. M VIII 3; F･VII 2, VIII 9.

C. excisa (Butler). 1=1-i-O. M XI.

108.

Ie9.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Subfamily ENNOMINAI'･

 Abraxas spp.. 442=416+26･ M VII 184, VIII 232;F VII 5, VIII 21.

 Lomaspilis marginata (Linnaeus>. 64x63+i. M VII 63;F VII.

 Lomographa simplicior (Butler). 303=296+7. M IX 296; F IX 7.

 L. bimaculata (Fabricius). 112=104+8- M VII 102, VIII 2; F VII 8.

 L. temerata (Denis & Schiffermliller). 2==O-t-2. F VII, VIII.

 L. subspersata (WehrH). 8=6+2. M VII 6;F VII 2.

 Mlyrteta angelica Butler, 62=:45+17. M VII 41, VIII 4; F VII 13, VIII 4.

 Ml ttnio (Oberthllr) 129==122+7. M VII 122;F VII 7.

 Cabera exanth,emata (Scopoli). 1=1+O. M VII.

 C. 1)urzes (Butler). 6=4+2. M VII, VIII 3; VII, VIIi.

 C. griseolimbata (Oberthllr). 22=19-i-3. M VII 4, VIII i5; F VII, VIII 2.

t
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154.
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ltkrabcipta aerheriata <Grae$er). 72-nd55ff-17. M VII 55sF VJX J7･

Synagia ichinosawana (Matsumura). 2=l+1. M IX;F IX.

e mpsicometa incertaria (Leech)･ 2=2+O･ M VII, IX･

Clystidia stratonice (Stoll). 1=1÷O. M VIII.

Metabraxas clerica Butler. 87 :83+4. M VII 30, VIII 52, IX; F VII, VIII 3.

Ml Pattcimaculata Inoue. 9=:9+O. M X 9.

    In Hokkaido this species is sparsely distribttted in south-western areas. In

Nopporo Forest Park, however, this moth can be caught comparatively easily.

Cleora insolita (Butler). 52x35+17. M VII 35;F VII 17.

Alcis medialbijiera Inoue. 154=142+12. M IX 142;F IX 12･

A. pryeraria (Leech>. 1=:e-Fl. F VIIL

Ramobia basipescaria (Leech). 37=26+11. M X 26;F X 11･

R. mediodivisa Inoue. 267=266+1. M X 266;F X･
Deileptenia ribeata (Cierck). 92=85+7. M VII 3, VIII 24, IX 58; F VIII, IX 6,

Hpt)omecis roboraria (Denis & SchiffermtiIIer). 27==26+1. M VII 23, VIII 3; F

    VII.

Hl lunijClera (Butler>. 80 :80+O. A({ VIII 80.

Hl pun.ctinalis (Scopoii). 143x139÷4. M VII 132, VIII 7; F VII 3, VIII.
th'crocalicha jumosaria (Leech). 3=2+1. M VIII 2; F VIIL

M sordida (Butler). 4=4+O. M VII 4.

Calicha ornataria (Leech). 11=10+1. M VII 10;F VIL

Rhthonosema tendinosaria (Bremer). 6==6+O. M VII 4, VIII 2.

Paradarisa consonaria (Httbner). 4=3+1. M VII 3; F VII.

Hleterarmia costipunctaria (Leech). 9=8+1. M VII 8; F VII.

Cusiala stipitaria (Oberthttr). 1=1+O. M VII.

Ettropis bistortata (Goeze). 33= 29+4. M VII 2, VIII 27; F VIII 4.

E. obliqzea (Prout). 5=4+1. M VII 4; F VII.

E. aigneri Prout. 33=30+3. M VII 29, VIII;F VII 3.

Parectropis extemsaria (Hlibner). 144=134+10. M VII 134; F VII 9, VIII.

Aethalura nanaria (Staudinger). 139=132+7. M VII 132;F VII 7.

A ignobilis (Butler). 16==15+1. M VII l5;F VIL

Xandrames dholaria Moore. 1==1+O. M VIII.

X latijCLiraria (Walker). 5=5+O. M VII, VIII 4.

SZionomia anomala (Butler>. 22x18+4. MIX 18;F IX 4･

S. mendica (Butler). 68 =50+18. M VII 35, IX 15;F VII 12, IX 6･

S. parasinuosa Inoue. 2 :2+O. M IX 2.

Larerannis orthogrammaria (Wehrli). 79 =79+O. M IX 79.

Pachyerannis obliquaria (Motschulsky). 3==3+O. M XI 3.

Erannis golda Djakonov. 130=130+O. M XI 130.

E. defbliaria (CIerck). 15=:15+O. M XI 15.

Erebomorphafaiguraria Walker. 3=3+O. M VII 3.

Colotois pennaria (Linnaeus). 5=1+4. M XI; F XI 4.

A2zgerona prunaria (Linnaeus). 7==6+1. M VIII 6; F VIIL

Menophra atrilineata (Butler). 13=13+O. M VIII 13.
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160. Ml senilis (Butler). 84=84+O. M VII 82, IX 2.

161. Eipholca arenosa (Butler). 50=47+3. M VII 47;F VII 3.

162. Ennomos autumnaria (Werneburg). 81 :79+2. M IX 79; F VIII, IX.

163. Zlethenia albonotaria <Bremer). 20 =20+O. M VII 20.

164. Z. rzoflescentaria Motschulsl<y. 13=11+2. M VII 11;F VII 2.

165. Zanclidia testacea (Butler). 50 =38+12. M VIII 38;F VIII 12.

166. 0coelophora lentiginosaria <Leech). 9=8+1. M VII 8; F VII.

167. Eilicrinia zvehrlii Djal<onov. 53==44+9. M VII 31, VIII 13; F VII 8, VIII.

168. Selenia tetralzi.naria (Hufnagel). 189 =181+8. M VIII 181; F VIII 8.

169. HZyperapeira parva (Hedemann). 23=23+O. M VIII, IX 22.

1704 Garaeus mirandzts (Butler). 3=2+1. M VII 2;F VII.

171. G. specztlaris Moore. 12=:12+O. MIX 12.

172. Endropiodes abjectzts (Butler). 7=7+O. M VIII 7.

173. Plagodis dolabraria (Linnaeus). 14=11+3. M VII 11;F VII 3.

174･ Seleniopsis evanescens(Butler). 35==26+9. M VII 4, VIII 18, IX 4;F VIII 6, IX 3.

i75. C??mphis adwenaria (Httbner). 13==9+4. M VII 9;F VII 4.

176. 0urciptei:yx maculicaordaria (Motschulsky). 139 =131+8. M VIII 85, IX 46; F

       VIII 4 IX 4.
           ,
177. Tristrophis veneris (Butler). 1=1+O. M VIII.

Family EPIPLEMIDAE

178. IEipiplema 7n,o2a (Butler). 18=14+4. M VII 6, IX 8;F VII 2, IX 2.

Family LASIOCAMPIDAE

i79. 1'hilttdoria potatoria (Linnaeus). 38=33-}-5. M VII 3, V!II 30; F VII, VIII 3, IX.

i80･ P. albomaculata (Bremer). 1pt1+O. M VII.

181. SomadasNs breviwenis (Butler). 46 =45+1. M VII 45; F VIIL

182. 0donestispruni(Linnaeus). 15=l5+O. MVIII15.

183. Dendrolimusstt.pera?is(Butler). 1=1+O. MVIII.

184. (lyclophragma2tndans(Wal}<er). 1=1+O. MVIIL

185. Poecilocampa populi (Linnaeus). 7=5+2. M XI 5; F XI 2.

186. MZilacosoma neztstria (Linnaeus). 5=:5+O. M VIII 5.

Family BOMBYCIDAE

187. Bombyx mandarina (Moere). 7=7+O. M IX, X 6.

Faniily SATURNIIDAE

188. Rhodiniajugax<Butler). 13--9+4. MX9;F×4.
189. Caligula boisduvalii (Eversmann). 86=83+3. M X 83;F X 3.

190. Actias artemis (Bremer & Grey). 23 :23+O. M VII 23.

191. Aglia tatt (Linnaeus). 4==4+O. M VII 4.

Family SPHINGIDAE

192. M17ganotonscribae(Austaut). 3=3+O. MVIII3.

193. Dolbina tancrei Staudinger. 15=15+O. M VIII 15.

194. Marzemba gaschkeze,itschii (Brerner & Grey). 35=:29+6. M VII 8, VIII 21;F VII

       2, VIII 4.
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Ml janfeowsnti Oberthttr. 14 ='10÷4. M VII 9, VIII; F VII 4.
Callambulyx tatarinovii (Bremer & Grey>. 39=:39+O. M VII 23, VII! 16.

NOTODONT'IDAE
SZauimpersfogi (Linnaeus). 1-wwO"-1. F VII.

2uadricalcarijl?ra punctatella (Motschulsky). 5=5+e. M VII, VIII 4.

    This species is common in southern Hokkaido but rare around Sapporo, because

the food plant genus Fagzds is not distributed in this region.

&iethodonta grisescens Staudinger. 3=3+O. M VIII 3.

U}"odonta viridimixta (Bremer). 54==51+3. M VII 31, VIII 20;F VIII 3.

Nerice bipartita Butler. 51M51+O. M VII 2, VIII 49.

N. davidi Oberthlir. 3=3-FO. M VII, VIII 2.

Hzipodonta corticalis Butler. 2=2+O. M VIII, IX

HL lignea Matsumura. 59==51+8. M VIII 50, IX;F VIII 8.

Zdranga permagna (Butler). 1=1+O. M VIII.

Shaka atrovittatus (Bremer). 10 =10÷O. M VII 2, VIII 8,
Lophocosma atriplaga (Staudinger). 1=1+O. M VII.

Ra6tala cristata (Butler). 6=4-;-2. M VII 4; F VII 2.

R. splendida (OberthUr). 1=IA-e. M VII.

Torigea straminea (Moore). 1 :1+O. M VII.

vamopbldna pallida <Butler). 1==1+O. M VIII.

Nbtodonta albicosta (Matsumura). 2 :2+O. M VII, VII£
Peridea gigantea Butler. 11=11+O. M VIII 11.

.PL oberth2teri (Staudinger). 9=8-l-1. M VIII 8; F VIII.

P. graeseri (Staudinger). 3=3-t-O. M VIII 3.

Slet2ufeiana cinerea (Butler). 3 =3+O. M VII, VIII 2.

Leucodonta bicoloria (Denis & SchiffermUl}er). 1=:1+O. M VII.

Semidonta biloba (Oberthttr). 18 :18+O. M VII 6, V!II 12.

ivacrophalera grisea Butler. 44x44+O. M VII 6, VIII 38.

Iipodonta lineata (Oberthifr). 26 =24+2. M VII 2, VIII 22; F VII, VIII･

Nlaxcij>-enum leucodera (Staudinger). 4=4+e. M VII 2, VIII 2.

Hagcipteryx admirabilis (Staudinger). I8=18+O. M VII, VM 17.

Ptilodon j'e2oensis (Matsumura). 5=5+O. M VII 5.

P. robusta (Matsumura). 3m3+O. M VI! 2, VIII.

Fusapteryx ladislai (Oberthttr). 2==2+O. M VIII 2.

Lophontosiacuculus(Staudinger>. Ixl+O. MVII.

Ptilqzt,hora nohirae (Matsumura). 81--66+15. M XI 66; F XI 15.

P. j'e2oensis (Matsurnura). 1=1+O. M X.

   According to Inoue et al. (1982), P. ]'e2oensis appears earlier than P. nohirae

seasonally in the coexisting area, which consists with the present survey.

Himeropte7rvx miracit.losa Staudinger. 16 =16+O. M X 16.

Togepteryx welutina (OberthUr). 17=17-t-O. M VII 13, VIII 4.

E)batalia dives Oberthlir. 3=3-t-O. M VIII 3.

Gonoclostera trimoniorztm (Bremer). 2=2+O. M VII, VIII.
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233. Clostera anachoreta (Denis & SchiffermUIIer). 3==1-t-2. M VIII; F VIII 2.

234. C. anatomosis (Linnaeus). 2 :2+O. M VII 2.

Family LYMANTRIIDAE
235. Calliteara pudibztnda (Linnaeus). 43=43+O. M VII 43.

236. Cpttna locziples Wall<er. 4=3+1. MVIII3;F VIII.

237. Neocij>tna euiydice (Butler). 2=O+2. F IX 2.

238. 0rgyia thyellinct Butler. 3 =3+O. M VIII, IX 2.

239. Arctornis l-nigrum (Mttller). 39=:34+5. M VIII 34; F VIII 5.

240. A chichibense (Matsumura). 3=3+O. M V!II 3.

241. Lymantria monacha (Linnaeus). 309 :305+4. M VIII 292, IX 13; F VIII 4.

242. Eioproctis similis (Fuessly). 24=20+4. M VII 2e;F VII 4.

243. E.piperita Oberthtir. 62x45+17. M VII 9, VIII 36;F VIII 17.

Family ARCTIIDAE

344. Pelosia noctis (Butler). 1=O÷1. F VIII.
245. Eilema griseola (Htibner). 10 =3+7. M VII, VIII 2; F VIII 7.

246. E. okanoi Inoue. 8=4-4. M VIII 3, IX;F IX 4.

247. E. spp.. 45=35+10. MVIII35;F VIII 10.
248. E. cribrata (Staudinger). 246==229+17･ M VII 229;F VII 17.

249. Agylla gigantea (Oberthifr). 4=4+O. M VII 4.

250. A. collitoides (Butler). 50 =44-F6. M VII 44;F VII 6.

251. Lithosia guadra (Linnaeus). 102=80+22. M VIII 80; F VIII 22.

252. Bi2one hamata Wall<er. 110==108-}-2. M VIII 108;F VIII 2.

253. Mblanaema venata Butler. 70 :60+10. M VIII 59, IX;F VIII 10.

254. Atfiltochrista aberrans Butler. 35==26-l-9. M VIII 26;F VIII 9.

255. M miniata (Forster). 165=150+15. M VIII 150;F VIII 15.

256. Mpztlchra Butler. 6=5+1. MVIII 5;F VIII.

275. ,SZigmatoPhora .17ava (Bremer & Grey). 2=1+1. M VIII; F VIII.

258. ,SZ)ilosoma luteztm (H[ufnagel). 3=3+O. M VIII 3.

259. S. seriatoptt,nctata Motschulsky. 8=7+1. M VII 6, VIII; F VIII.

260. S. obliqui2onata (Miyal<e). 2em1+1. M VIII; F VIII.

261. S. punctaria (Stoll). 6=6÷O. M VII 6.
262. Rhmparioides nebulosus Butler. 66 =53+13. M VIII 53; F VIII 13.

263. Arctia coja (Linnaeus>. 5==5+O. MIX 5.

Family NOLIDAE

264. Nola aerugztla(Kttbner). 1=1+O. }V{VIII.

265. Mbganolafotmosa(Butler). 1==1÷O. MVIII.
266. A(fimerastriamandschuriana(Oberthifr). 1==1+e. MVIIL

Family NOCTUIDAE

   Subfami}y PANTHEINAE

267. Anacronicta nitida (Butler). 6=6+O. M VII, VIII 5.

268. A. caliginea (Butler). 4=1+3. M VII;F VIII 3.

269. Colocasiaj'e2oensis (Matsumura). 126=100+26. M VIII 100;F VIII 26.
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Subfamily AcRoNicTINAE

 Belciades niveola (Motshulsky). 13=13+O. M VII 7, VIII 6.

  Moma aipium (Osbeck). 9=7+2. M VII 6, VIII;F VII, VIII.

  M falwicollis (Lattin). 3 :2+1. M VII 2; F VIII;

  Acronicta may'or Bremer. 8=4+4. M VIII 4;F VIII 4.

  7'7iaena cztspis <Habner). 2=2+O. M VII, VIII.

  T. Ieucocuspis (Butler). 2 :2÷O. M VIII 2.

  Hylonycta catocaloida (Graeser). 1=1+O. M VIII.

  ll1 hercules (Felder & Rogenhofer). 5 =3+2. M VII, VIII 2; F VII, VIII.

  Viminia rumicis (Linnaeus). 34 :30+4. M VIII 30;F VIII 4.

 Sz`bleuconycta palshfeovi (Filipjev). 2=2+O･ }V[ VII 2.

     First time to be discovered in westem I'Iokkaido.

  &"aniophora ligustri (Denis & Schiffermttller). 11= 10+l. M VII 10; F VIII.

  C. praeclara (Graeser). 3 =1+2. M VIII; F VIII 2.

  C. paci.fica Filipjev. 1==1+O. M VIIL

  C. junkowskii (OberthUr). 11==11+O. M VII, VIII 10.

Subfamily BRyopHiuNAE

  ormphia griseola (Nagano). 3=2+1. IX([ IX 2;F IX.

 SZenoloba j'anfeozoskii (Oberthtir). 4=3+1. M VIII 3; F VIII.

Subfamily NocTulNAE

 Euxoa oberthueri (Leech). 2 :1+i. M VIII; F VIII.

  Agrotis ipsilon (Hufnagel). 3=3-l-O. M XI 3.

  A. exclamationis (Linnaeus). 1=1+O. M VII.

  OchrQPIeura praecurrens (Staudinger). 2==2+O. M IX 2.

  O. triangularis Moore. I=1+O. MIX.

  O. Plecta (Linnaeus). 2=:1-i-1. M VII;F VIII.

  Hbrmonassa arenosa (Butler). 14=14+O. M VIII 5, IX 9.

 Sineugrqphe exusta(Butler). 4i=1+3. M VIII;F IX 3.

 S. disgnosta (Boursin). 7=1÷6. M X;F IX 5, X.
 Diarsia dqparca (Butler). 8=5+3. M VII, IX 4;F IX 3.

 D. canescens (Butler). 10==9+1. M VII, IX 2, X 3, XI3;F IX,

 D. rtptcauda (Warren). 3=3+O. M VII 3.

  Xlestia c-nigrum (Linnaeus). 15=15+O. M VII 4, IX 11.

  X.juscostigma(Bremer). 1=1+O. MIX.
  X. qff7brescens(Butler). 18=17+1. MIX 17;FIX.

  X. semiherbida (Walker). 2=2+O. M VIII 2.

  Anciplectoides wirens (Butler). 8 :8+O. M VIII 5, IX 3.

Subfamily HADENINAE

  Polia nebulosa (Hufnagel). 4=3+1. M VIII 3; F VIII.

 Sarcq2t,olia illoba (Butler). 1=1+O, MIX.

  Mythimna tt`nca (Linnaeus). 3=3-l-O. M VIII 3.

  Aletia fiavostigma (Bremer). 2=2+e. M VII 2.
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307. Pseudaletia sqparata (Walker). 4==1+3. M IX;F IX, XI 2.

  Subfamily Cucul.LIINAE

308. Daseochaeta viridis (Leech). 615=614+1. M X 613, XI; F X.

309. 7leratoglaeapacij7caSugi. 2=:O+2. F XI2.

3iO. Dasycampa castaneofZzsciata (Motschulsky). 17=:16+l. M XI 16;F XI.

311. Xanthia togata (Esper). 5=4+l. MX4;F XI.

312. X tunicata Graeser. 19 =19+O. MX 17, XI 2.

313. X foponago (Wileman & West). 2=2+O. M X 2.

314. Telorta edentata (Leech). 31=6+25. M X, XI 5;F XI 25.

315. T. divergens(Butler). 3=3+O. MX2, XL
316. Antivaleria viridimacula (Graeser). 26=i5+11. M X 2, XI 13.; F XI 11.

317. Mlega?mphria extensa (Butler). 7=6+1. MX 5, XI;F X.

  Subfamily AMpmpyRINAE

318. Apamea hampsoni Sugi. 6=6+O. M VII 6.

319. 01igiafodinae(OberthUr). 1=i+O. MVIII.

320. Samporiarepetita(Butler). 1==1+O. MVH.

321. Xenapamea Pacilfica Sugi. 12==12+O. M VIII 12.

322. HZydraecia amitrensis Staudinger. 27 =26+1. M IX 26; F IX.

323. A7mphipoea ussuriensis (Petersen). 1 =e+1. F IX.

324. Gortynafortis (But}er). 8=7+1. MX7;F X.
325. Triphaenopsisj'e2oensisSugi. 1=1+O. MIX.

326. T. PostLf7ava (Leech). 4=2+2. MIX 2;F VIII, IX.

327. Eziplexia lucipara (Linnaeus). 3=:3+O. M VII 3.

328. E. vinacea Sugi. 1=1+O. M VII.

329. E illztstrata Graeser. 1=1+O. M VII.

330. E. bella (Butler). 5=2+3. M IX 2;F IX 3.

331, E. aureopzt.ncta Hampson. 47=45+2. M VII 2, VIII 43;F VIII 2.

332. Aaylia putris (Linnaeus). 2=2+O. M VII 2.

333. Trachea atriplicis (Linnaeus). 1=1+O. M VII.

334. T. Ittcilla SugL 1=1+O. M VIII.

335. Karanalaetevirens(OberthUr). 1=1+O. MVIIL

336. Rygopte,yxsuavaStaudinger. 44=44+O. MIX 44.

337. Athetis albisignata (OberthUr). 4=3+1. M VII 3;F VII.

33& A.Iineosa(Moore). 1=1+O. MVIIL
339. A7mphipyra 1!yramidea (Linnaeus). 17=13+4. M VIII 4, IX 7, X 2; F VIII, IX 3.

340. A erebina Butler. 3--2+1. M VIII 2;F IX.

341. A. schrenckii M6n6tries. 31=24+7. M VIII 3, IX 21;F VIII 3, IX 4.

342. Cosmia itnicolor(Staudinger). 21 :16+5. M VIII 10, IX 2, X 4;F VIII 3, X 2.

343. C cara (Butler). 14=12+2. M VIII 12;F VIII 2.

344. C. restitt`ta Walker. 35=26+9. M VIII 19, IX 7;F VIII 8, IX.

345. C. camptostigma (M6n6tribs). 3=2+1. M VIII2;F VIII.

346. C. exigua (Butler). 69=37+32. M VIII 23, IX 14;F IX 32.
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 C. Iu)ralina (Denis & Schiffermliller). 32=25÷7. M VIII 25; F VIII Z

 C. moderata (Staudinger). 4=4÷O. M VIII 4.

 Dimorphicosmia ℃ariagata (OberthUr). 81 =73+8. M VIII 72, IX;F VIII 2, IX 6.
 Chas?ninodes spp.. 919 =639+280. M VIII 619, IX 20; F VIII 223, IX 55, X 2.

 C. atrata (Butler). 77=66g-11. M VIII 64, IX 2;F VIII 11.

 enytonix albonotata (Staudinger). 3=3"O. M VIII 3.

 C. subalbonotata Sugi. 12=12+O. M VII 12.

 Oligz}n)sc vztlnerata (Butler>. 1--O-i-1. F VIIL

 Eucarta ametlrystina (Httbner). 2=2+O. M VII, VIII.

 E. arctides (Staudinger). 1=1+e. M VIII.

 Prometqzbzts .f7avicollis (Leech). 2=1÷1. M VIII;F VIII.
   '
 Clallopistria repleta Walker. 1=1÷O. M VII.
 sSPhragijlera sigillata (M6n6tries). 1=1+O. M VIII.

Subfamily SARRoTHRIPINAE

 Nolathripa lactaria (Graeser). 1=O+1. F VIII.

Subfamily CHLoEPHoRINAE

 EariasPudicanaStaudinger. 1==1+O. MVIII.

 E. J'e2oensis Sugi. 1==1+O. M VII.

 Gelastocera exusta Butler. 6=5-Fl. M VII 5; F VII.

  Macrochthonia farwens Butler. 40==23÷17. M VII 14, IX 9;F IX 17.
 Sinna extrema (Walker). 5=4+1. M VII, VIII 3;F VII.

Subfamily AcoNTIINAE

 Enispa lutt?ICLTscialis (Leech). 1==1+O. M VIII.

 E. Ieztcosticta Hampson. 4=4+O. M VIII 4.

 Awentiola pusilla (Butler). 19=14+5. M VIII 14;F VIII 5.

 Hblocrmptis ussttriensis (Rebel). 2=2÷O. M IX 2.
  HL nymphula (Rebel). 12=9+3. M VII 6, IX 3; F IX 3.

 Pei:Jynea szdbrosea (Butler). 2r2+O. M VIII 2.

 Trisateles emortualis (Denis & SchiffermUller). 1=1+O. M VIII.

 Atficardia argentata Butler. 2==2+O. M VII 2.

 Ml pulchra Butler. 3=3+O. M VII 3.
 Lithacodia m`misma (Staudinger). 13=13+O. M VII 7, VIII 6.

 L. avgarga (Hufnagel). 7=7+O. M VII 2, VIII 5.

 L. distiirguenda (Staudinger). 2=1ff-1. M VIII;F VIII.

 L. sngia (Butler). 1=1+O. M VIL
 L. folsa (Butler). 4==1+3. M VIII;F VIII 3.

 L. fantoni (Butler). 2=2+O. M VII 2.

Subfamily PLusllNAE

 Polychrysia aurata (Staudinger). 1=1+O. M VII.

 P. splendida (Butler). 3m2+1. M IX 2;F IX.

 Macdunnoughia purissima (Butler). 1=1+O. M XI.

  Antocitleora ornatissima (Walker). 3=3÷O. M VII, IX 2.
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 Atttographa gamma (Linnaeus). 3=1+2. M XI; F IX, X.

 A. amurica (Staudinger). 4, rr3+1. M VIII, IX, XI; F IX.

 Plusiafostucae (Linnaeus). 1=:ONFI. F VIII.

 Diachizysia leonina (Oberthttr). 1=:1+O. M VIII.

 D. stenochrysis (Warren). 1=1+O. M VIII.

Subfamily CATocALINAE

 Catocala lara Bremer. 19=:17+2. M VIII 2, IX 15;F IX 2.

 C. nitpta (Linnaeus). 13=13+O. MIX 13.

 Celecta(Borkhausen). 1==1+O. MIX.
 C. falminea (Scopoli). 6=5+1. }V{ VIII 5;F IX.

 C dissimilis Bremer. 1=1+O. M VIII.

 Mbcis annetta (Butler). 1--O-t-1. F VIII.

 Lagoptera juno (Dalman). 1=1+O. M X.

Subfamily OPHIDERINAE

 Lblgtiphila maxima (Bremer). 1=1+O. M VIII.

 ,Slypnoides hercu.les (Butler). 8==6+2. M VIII 6;F VIII 2.

 Pangrapta umbrosa (Leech). 1 :1+O. M VIII.

 P. vasava (Butler). 3=2+1, M VIII 2;F VIII.

 P. albistig?na (Hampson). 3=3+O. M VI!I 3.

 Polysciera 7nanlayi (Leech). 134=:120H-14. M VII 48, VIII 72; F VII 4, VIII IO.

 Lophomilia flaviplaga (Warren). 1 zlfeO. M VIL

 Gonciipatica oPalina <Butler>. 1 :1+O. M VIII.

 Diomea cremata (Butler). 2==2÷O. M VIII 2.
 D. J'anhowsleii (Oberthtir). 1nm1+O. M VIII.

 ,Sicedopla dij7leisa Sugi` 1mu1÷O. M VII.

 Laspepuria j7exula (Denis & SclaiffermUller). 3 =3+O. M VII 3.

 Paragona cleorides Wileman. 3 :3+O. M VIII 3.

 Rivula sericealis (Scopoli). 38= 28+10. M VII 23, VIII, IX 4;F･VII 7, VIII 2, IX.

Subfamily HyPENINAE

 FII>{1)ena proboscidalis (Linnaeus). 9=6+3. M VIII 3, IX 3; F VIII, IX 2.

 Bomolocha bipartita Staudinger. 7==6+1. M VII 6; F V!I.

Subfamily HERMINglNAE

 Hlr),drillodesfo.t,neralis Warren. 19=13+6. M VII 13;F VII 6.

 Hadenniaincongruens(Butler), 1=1+O. MV!II.
 1)aracolax albinotata (Butler). 8=7+1. M VII 7; F VIII.

 P. f}fiscialis (Leech). 52 :52+O. M VII 3, VIII 49.

 Bertula bistrigata (Staudinger). 7=7+O. M VII 5, VIII 2.

 Sim,plicia rectalis (Eversmann>. IxO+1. F VIII.

 Polypogon gmphalis (Herrich-Schtiffer). 7=7+e. M VIII 7.

 Zdnclognatlza griselda (Butler>. 12-"12+O. M VIII 11, IX.

 Z. Iunalis (Scopoli). 1=1+O. M VIII.

 Z. famosa <Butler). 2=2+O. M VII 2.
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  423. Zl helwa (Butler). 14 :13+1. M 13 V!I;F VII.

  424. Z tamsipennalis (Treitschke). 5==5+O. M VII, VII! 2, IX 2.

  425. Zl sztbgriselda Sugi. 22==18-l-4. M VIII 18;F VIII 4.

  426. Z. reticulatis(Leech). 1==1÷O. MVIIL

  427. Hbrminia nemoralis (Fabricius) 7 :7+O. M VII 2, IX 5.

  428. H. arenosa Butler. 4=4+O. M VII 2, IX 2.

  429. H tarsicrinalis (Knoch). 9==9+O. M VII 7, VIII, IX.

  430. SinarellaJ'ciponica(Butler). 12=12+O. MVIII12.

    In total, 12,483 individuals (10,935 males and 1,548 females) of 430 species were

collected in the present survey. Except for a few species, such as Telorta edentata

which contained significantly more females than males, the sex ratio was biased

towards males in most species, as reported by Williams (1939) aRd Yoshida (1981).

This is probably because the light is usually more attractive to males than to

females (Honda and Tarnura, 1977).

    The numbeys of species and individuals in each family are shown in Table 1.

The Geometridae and Noctuidae occupied 75% of the total number of species.

A similar result is found in other studies (Williams, 1939; Sakamoto et al., 1977;

Yoshida, 1976, 1981). Also these two families exceeded the rest in number of

individuals.

            Table 1. Faunal comparison at family level between the present

                     survey and Sakamoto et al. (1977).

                                   Sal<amoto et al.                                                  Total      Presentsurvey Common                                       (1977)
NS. R.F.(%) N.I. R.F.(%) N.S. R.F.(%) N.S. R.F.(%) N.S. R.F.(%>

Hepialidae

Lirnacodidae

Thyrididae

Drepanidae

Thyatiridae

Geometridae

Epiplemidae

Lasiocampidae

Bombycidae

Saturniidae

Sphingiclae

Notodontidae

Lymantriidae

Arctiidae

Nolidae

Noctuidae

  1

 5
  1

 8
 7
155

  1

 8
 1
 4
 5
 38

 9
 2e

 3
164

 O,2

 1.2

 O.2

 1.9

 1.6

36.0

 O.2

 1.9

 e.2

 O.9

 1.2

 8.8

 2.1

 4.7

 O.7

38.2

   1

 239

   5

 255

 288
6,255

  18

 114

   7

 126

 106

 474

 489

 944

   3

3,179

 o.o

 1.9

 o.o

 2.0

 2.3

49.4

 e.1

 O.9

 o.o

 1.0

 O.9

 3.8

 3.9

 7.6

 e.o

25.5

o

2

o

6

5

77

e

6

1

4

5

25

5

13

o

86

 o.o

 O.9

 e.o

 2.5

 2.1

32.5

 o.o

 2.6

 O.4

 1.7

 2.1

10.7

 2.1

 5.6

 o.o

36.8

 2
 2
 o
 7
 9
111

 o
 10

 2
 7
 16

 41

 11

 25

 1
156

 O.5

 O.5

 o.o

 1.8

 2.3

27.6

 o.e

 2.5

 O.5

 1.8

 4,O

10.3

 2.8

 6.3

 O.3

38.8

  3

  5

  1

  9

 11

190

 1
 12

 2
 7
 16

 52

 15

 31

 4
236

 O.5

 O.8

 O.2

 1.5

 L8
32.0

 O.2

 2.e

 O.3

 1.2

 2.7

 8.7

 2.5

 5.2

e.7

39.5

Total 430 100 12,483 leo 235 100 400 100 595 100

N. S.: number of species, N I.: number of individuals, R. F.: relative frequency.
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    The preclominant species in each month were as follows: Eilema cribrata
(Arctiidae), Abraxas spp., and Parectropis extersaria (Geometridae) in July; C7ias-

minodes spp. (Noctuidae), bymantria monacha (Lymantriidae), and Abraxas spp.

(Geometridae) in August; LomagraPha si7mplicior, Peri2oma saxeum, and Alcis
medialbij17ra (Geometridae) in September; Daseochaeta viridis (Noctttidae), Ramobia

mediodivisa (Geornetridae), and Caligztla boisduvalii (Saturniidae) in October;

Ei-anis golda, Qt)erophtera brumata, and Alsophila juponensis (Geometridae) in

November. From these results we can see that Geometridae was rich in all seasons.

It should also be noted that this is not a general characteristic of ceRtral Hokkaido,

since Yoshida (1981) reported that in Tornakomai Saturnlidae and Arctlidae were

rich in summer and auturnn.

    Sakamoto's survey (1977) of Nopporo Forest Park registered 400 moth species

(Table 1). Combining the present survey with Sakamoto's, a total of 595 species

have been discovered. Of the two suyveys, 39.5% (235 species) of the total were

found to be common. This is partly due to differences in the sampiing sched-

ules. For example, winter geometrid moths, such as Alsophila juponensis, biztrois

pztnctigera, L .f7etcheri, Q2t)erophtera brztmata, O. rel(zgata, Iij)irrita wiridipurpu-

rescens, Larerannis orthogrammaria, and Erranis golda were more abundant in the

present survey, Ifi addition, tiRy moth genera such as ,Stopula, ldaea (Geometridae),

Ztznclagnatha, and Hl7rminia (Noctuidae) were collected frequently iR the present

A

NOCTUIDAE

GEOMETRIDAE

NOTODONTIOAE
  ARCTIIDAE
  SPHINGIDAE
LYMANTRIIDAE

Japan
2613 spp.

Hokkaide

1302 $pp.

Nopporo
595 spp.

Figure 4･

B

NOCTUIDAE

GEOMETRIDAff

NOTODONT!DAE
   ARCTIIDAE
  SPHINGIOAE
LYMAN?Rl!DAE

Japan Hokkaido Nopporo

Actual number (A) ancl relative frequency (B) o£ species in each family,
discovered in the whole of Japan, Hokkaido (both are from Inoue etaL,
1982), ancl Nopporo Forest Parl< (from the present survey arid Sakamoto

et a.L, 1977).
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survey but rarely in the Sal<amoto's survey. On the other hand, Sakamoto
reported diurnal groups such as Qystidia (Geometridae) and Macrogrossini <Sph-

ingidae), openland genera such as Mythimna, Aletia and Apamea (Noctuidae), and

spring species such as Trichoptei:yx polycommata, T. ustata, Xanthorhoe abraxi7ia,

Arichanna albomacularia, Cleora leucophaea (Geometridae), Phrvllodesma j'aPonica

(Lasiocampidae), Orthosia mzenda, O. .crothica, and O. caipinnis (Noctuidae).

    Figure 4A shows, in comparing faunal richness of the sixteen farni}ies dealt

with in this present paper, that approximately 22.8% of the species of Japan

(2,613) and 44.5% of Hokkaido (1,302) inhabit Nopporo Forest Park. However,

the reiative ratios of species-richness of each family are similar among the three

sampiing scales as shown by Figure 4 B.

    Yoshida (1976, 1981> closely surveyed the macrolepidopterous moth fauna in

Hokkaido University's Tomakomai Experiment Forest. It is located about 45km

south of Nopporo and consits of natural broad-leaved forests (dominated by Quercus

mongolica var. grosseserrata, Kalopanax pictus, Ostrya j' aponica, Ulmus davidiana

var. juPonica, Acer palmatum var. matsumurae) and coniferous plantations (Abies

sachalinensis, and Larix laptolapis). As shown in Table 2, relative frequency of

each family was similar between the two areas. However, the faunal makeup
varied considerably so that common species accounted for only 48% (361 species)

of the total (750>, aRd only 10 of 97 dominant speciesi' were similar (Table 3).

S2?asonal ]7uctuations of a species diversity

    The seasonal fiuctuations of a species diversity were examined by using the

ShanRon-Wiener fuRction index H':

        Pi = ni!N

        H' =:: - £ pi ln pi

where ni is the number of individuals of i-th species and N is the total number

of individuals. The diversity of a community depends not only on species richness

but also on the evenness with which the individuals are apportioned among species.

The evenness can be expressed by J' (Pielou, 1966):

        f= H'/lnS

where S is the total number of species.

    The seasonal fluctuations of a species diversity were bimodal (Figure 5A). The

high peak began in July (H'=4.086) and extended through August (4.213), the low

occurred in October (1.643), aRd a second peak was reached in November (2.487).

AIthough this fluetuation pattern could be explained by both the evenness and the

species richness (Figuye 5 B), the decline in September (if=3.552) was mostly due

to a decrease of the species richness, and second peak in November mostly due

to an increase of the evenness. The low in October was caused partly by the

""- l5"'ilg"i-'g'a'K'u' ma (iSg41,"'a"g'5e'Eies iwas defined as 'a6111inantl" lllil'6n''Ji't!ilill2ll'i' i･('tr'ii'i':ni':3'2g?3' >'M-'

 7mtlN+2V7--t(?<)"i 7"t)TV3 (ni: number of indivicluals of species i; 7rmt: mean number of individuals per

 species; confidence limit =O.95).
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Table Z. Faunal comparison at family .level

Park (N F. P.) and･Tomal<omai Ex
(Yoshida, 1976, 1981).

between

perlment

Nopporo Forest
Forest (T. E. F.)

 N.
N. S.
EP. Common
 R.F.(%) N.S. R.F.(%)

  T.

N S.

E. E

R. F.(%)

   "potal

NS. R.F.(%)

Hepialiclae

Limacodiclae

Thyridiclae

Drepanidae

Thyatiridae

Geometridae

Epiplemidae

Lasiocampiclae

Bombycidae

Saturniiclae

Sphingidae

Notodontidae

Lymantriidae

Arctiidae

Nolidae

Noctuidae

'

  3

  5

  1

  9

 11

190

  1

 12

  2

 7
 16

 52

 15

 31

  4

236

 O.5

 O.8

 O.2

 L5

 1.8

32.e

 O.2

 2.0

 O.3

 1.2

 2.7

 8.7

 2.5

 5.2

 O.7

39.7

 o
  3

 o
  8

  8

101

  o

 10

 2
 4
 12

 39

 14

 22

 o
138

 o.o

 O.8

 o.o

 2.2

 2.2

28.0

 o.o

 2.8

 O.6

 Ll

 3.3

10.9

 3.9

 6.1

 o.o

38.1

 o
  4

 o
  8

 15

150

  o

 11

 2
 6
 16

 46

 19

 24

 o
215

 G.O

 O.8

 o.o

 1.6

 2.9

29.0

 o.o

 2.1

 O.4

 1.2

 3.1

 8.9

 3.7

 4.7

 o.o

41.6

 3
  6

  1

  9

 !8

239

  1

 13

 2
 9
 20

 59

 20

 33

 4
313

 O.4

 O.8

 O.1

 1.2

 2.4

31.9

 O.1

 1.7

 O.3

 1.2

 2.7

 7.9

 2.7

 4.4

 O.5

41.7

Total 595 100 361 leo 516

t

100 750 100

N. S.: number of specles, R. F.: relative frequeney.

Table 3. Number of dominant species in eaeh family at

Nopporo Forest Park (NF.P.) and Tomakomai
Experiment Forest (T.E.F.)(Yoshida, 1981). De-

finition of dominant species is seen in text.

N. F. P. Common Ir. E. F.

Limacodidae

Drepanidae

'rhyatiridae

Geometridae

Lasiocampiciae

Saturniiclae

Sphingidae

Notodontidae

Lymantriidae

Arctiidae

Noctuidae

Total

3

3

2

37

o

1

o

2

2

6

7

o

o

o

4

e

1

e

1

1

3

e

63 10

o

o

1

14

1

3

4

4

 1'
8

8

44
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predominance of Daseochaeta viridis and Ramobia mediodiwisa.

    Yoshida (1980) also reported similar fluctuation of diversity in the Tomakomai

Experiment Forest. As a result, the fact that high diversity in the summer was

affected mainly by high species richness and that iow diversity in early autumn was

affected mainly by low evenness is common to both Nopporo aRd Tomakomal.
Furthermore, predorninance of genus Ramobia led to low evenness in early autumn

in both areas (R. basijfuscaria in Tomakomai).

sSZ,ecies-abundance relationship

    Pielou (1975) comprehensively dealt with formulae hitherto proposed, for the

specles-abundance reiationshlp, and divided them into two groups: resource appor-

tioning models and statistical models. The former is 'comprised of niche preemp-

tioR model (Whittaker, 1965, 1972), broken-stick model (MacArthur, 1957, 1960),
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and niche overlapping model (MacArthur, 1957, 1960). The lattey consists of
truncated negative biRomial distribution (Brian, 1953), logseries distributioR (Fisher

et al., 1943), lognormal distribution (Preston, 1948), and Poisson lognormal distri-

bution (Pielou, 1969; Bulmey, 1974). Though Pielou did not take up the harmonic

series distribution proposed by Corbet (1941), this doubtless belongs to the statistlcal

models. Out of those models, the Poisson lognormal distribution involves com-

putational dithculties and blologically serious assumptions (Pielou, 1975). In this

paper, therefore, the degree ef correlation with the data is assessed for the following

seven models:

Resource apportioning model:

    i) Niche preemptioR model

        logn,+ar=b (a,b>O)

   ii) Broken-stick model

             Nr 1        iir =nvST ,Z...],-i'"""i'i:i'""wwj;"' i]i''"l'""''

   iii) Niche-overlapping model (corrected by Pleiou and Arnarson, 1965)

             vs'ri"i''1' - vs'ww-'""i"
        7ir=''"''''''v'wws'': XN

Statistical model:

   iv) Truncated negative binomial distribution

        s;,=p･Itfa-#ii/･--･･･-t･-･-ii2i-//･--･･･-(-ptt://.--;-k-･-･ (p,fe>o)

   v) Logseries distribution

        s,, = uaCII..x,,

             71

   vi) Harmonic series distribution

              c        STi = unnmm,h'""

           t tt
   vii) Lognormal distribution

        kS?b = kSb exp (-(loge n-loge no>2!2a2]

where r is the rank order of abundance; n,, the number of individuals of r-th

species; N, the total number of individuals in the samp}e; S,, the number of

species with n individuals; S, the total number of speices in the sample; no, the

number of individuals of the modal species; ff2, tlte variance of the distribution;

,S5, maximum value of S;, attained at n :no; a, b, c, fe, m, p, cr and P, parameters

to be estimated.

    The Rumber of species per octave in the Iognormal distrlbution was given not
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by the octave method of Preston (1948) but by standardizing the octave (Shlnozaki,

1958). Kimoto (1976) summarized the methods for estimating the parameters in

each forrnula. The parameters in the niche preemptioR model and the harmonic
series distribution were obtained each from regression curves;the truncated negative

binomial distribution, by means of Sampford's moment method (Sampford, 1955);

the logseries distribution, with the tables of Kimoto (1976>;the lognormal distribu-･

tion, with the tables of Pearson and Lee (1908) and Lee (1915).

    The parameters of the truncated negative binomial distribution could not be

estimated, because the present data did not satisfy the following condition required

by Sampford (1955):

        1-[expl-(m+ 7Sn2 -1))]<(m+ il9i -1)/m<ln(m+ 7Sn2)

where m is a meaR Rumber of individuals per species and s2 is variance. The
expected species-abundance curves of other models are presented in Figures 6 to 8.

Table 4 shows the correlation with each model by means of chi-sqttare tests, where

the expected values of each model are summed by a standardized octave. Three

resource apportioning models and the harmonic series distribution had poor correla-

tions. As mentioned by MacArthur (1957, 1960) and May (1975), resource appor-

tioning models can be applied only to a small community of taxonomically homo-
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genous group, where tlie species are similar in their resource need and compete

with each other. However, the present sample is composed of not only closely
related species but also phylogenetically distant species, and thus there is a diversity

of food resources, for example, lichens, gymnosperms, angiosperms aRd dead leaves.

This probably explains why the resource apportioniRg model had a poor correlation

with the obtained data.

    The present data had a good correlatioR with the logseries distrlbution (O.7<

P<O.8) and the lognoymal distribution (O.05<P<O.1), as in Bulmer (1974), Fisher
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Table 4. Chi-square tests of correlation with various species-abundance

formulae. Expected values from each formula are summed
by a standardized octave.

Niche
preemptlon

Brocl<en-
    stick

Niche
overlapping Logseries

Harmonic
series Lognormal

 zZal

Freedom

  P

   20.762

    7
.eol< p <.ol

334.877

 7
 <.OOI

913.818

 4
<.OOI

  5.687

 9
.7<P<.8

1987.359

 10

 <.OOI

   17.031

   10

.05<P<.1

et al. (1943), Preston (1948), Williarns (1953), and Yoshida (i981). Between these

distributions, however, there was a better correlation to the logseries distribution

than the lognormal distributlon. When we calculate the mean number of individuals

per species, we find that at 29.0 which is between both that of Williams, 65.0,

and Yoshida, 19.1.2' As Morisita (1961) stated, the logRormal distribution is more

suitable for a large sample and the logseries, a medium-sized sample. Therefore,

our opposite result is not due to a difference in sample size. The better correlation

to the logseries distribution is more Iikely caused by the richness of the species on

the low and intermediate octaves (Pielou, 1969).

 2) Williams (1953) collected 15,609 individuals of 240 macrolepidopterous moth species

Ilelds of Rothamstecl Experimental Station, England, and Yoshicla (1981), 5,157 individuals

species in the Tomakomai Experiment Forest (natural broad leaved), Hokkaido, Japan.

in

of

the

270
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    Then, the problem is wlty the present samples are rich in rare species. There

are two possibilities. First, the light-trap method used by Wllliams (1953) and

Yoshida (1981) would have seriously damaged the samples and the rare species, as

a result, could not be easily identified, while the abundant species could be identified

by comparing with relatively intact samples. On the other hand, the haRd-coHecting

method used in the pyesent research did not damage the samples and even the

rare species could be identified without diMculty. Secondly, the richness of rare

species may be attributed to vagetational complexity. A habitat, rich in plant

species, would provide greater chaRces for the rare moth species to exist. The

light trap Williams (1953) used was set on the margin of an arable field, a sma}l

orchard, aRd a large pasture, where vegetational complexity was fairly low. The

natural broad-leaved forest of Yoshida's survey (1981) was dominated by 2uercus

mongolica var. grosseserrata, and therefore the vegetational complexity would not

have beeR high (Igarashi and Ogasawara, 1978). The sampling site in the present

study, however, is a natural mixed forest of high plant-diversity which would

provide a greater chance for rare species to iRhabit.

Abundance of euryphagozts moth species in the a2ttumn

    Table 5 represents the relationship between the host-plaRt range of moths and

tlte sampling season when the moths were caught. On the basis of Inoue et al.

(1982), who gave the food habits of moths in Japan, the host plant, except for

lichens, mosses, ancl dead leaves, could be listed for 300 out of 430 species obtained.

In accordance with their host-plant ranges, the moths were grouped into two types:

specialist and generalist. Following the definition of the two types by Futuyma

(1976), the host plaRts of the specialist range taxonomically withiR one family and

those of the generalist range over two or more families. The season was separated

iRto summer (from July to September) and autumn (from October to November).

Since the low temperatures restricted the flight activities of the moth, the host-

searc;i}L".g ,tY/gg,,w.z",gd.,be,g.h,O.",teE.ln ,l)ih,e.XVIh".M."(thgggn) i.".BP.?･.2"dM,Mh8r6.,.,,..,. .f

polyphagy in insects. Accoxding to this hypothesis, the shortage of the foraging

        Table 5. Seasonal comparison of the number of specialists and generalists.

                 Specialists mean the moth species feeding on one-family plants.
                 Generalists, on two or more families. Bared figures and paren-
                 thesized figures are actual numbers and expected numbers of spe-

                 cies, respectively.

 Summer
<July-SepJ

 Autumn
(OctrNov.)

'rotal

Specialist

Generalist

250 (242.0)

136 (144.4>

19 (27.0>

24 (16.0)

269

160

Total 386 43 429

Zgai= 7.0793 (freedom: 1), .Ol<P<.OOI.
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tirne wil} improve the tendency for polyphagy if the envlronmental conditions such

as the predation and the proportion of the available plant do not change through

the time and the insects choose their food plants to maximize their expected re-

productive value. As shown in Table 5, the chi-square test (O.OOI<P<O.Ol) in-

dicates that the generalist species prosper more in the autumn than the specialist,

and vice vemsa in the summer, which seems to agree with the hypothesis of
Levins and MacArthur (1969).

4. Summary

    Macrolepidopterous rRoths were collected in Noppore Forest Park during two

or three successive nights at the beginning of each month from July to November

1982. In total 12,483 individuals (10,935 males and 1,548 females) of 430 species

were collected, of which about 75% species belonged to Geometridae and Noctuidae.

The combined results of the present and Sakamoto's surveys (Sakamoto et al.,

l977) reveal that at least 595 species of macrolepidopterous moths, or approximately

45% of all species discovered in Hokkaido to date, inhabit Nopporo Forest Park.

However, the species common to both surveys constituted only 39.5% (235 species)

of the total 595 species because ofthe difference in sampling schedules. The faunal

makeup of Nopporo Forest Park was noticeably unlike that of Tomakomai Experi-

ment Forest (Yoshida, 1976, 1981) which is located 45 km south of Nopporo Forest

Park.

    The seasonai fiuctuations of a species diversity were bimodal, with a high

peak extending from July to August and a small peak in November. Among the
species-abundance curves proposed to date, the present data had the best correlation

to the logseries distribution and a good correlation to the lognormal distribution.

The better correlation to the former than to the Iatter was due to the richness

of rare species which could be attributed to the hand-collecting method and vegeta-

tional complexity. The generalistic feeders seemed to adapt to the autumR better

than to the summer, which is seemingly coRsistent with the hypothesis of Levins

and MacArthur (1969).
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