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Studies on Environmental Evaluation by Analyzing the Structure of Butterfly
Community?’, Hiroshi Nakamura (Faculty of Agriculture, Shinshu University,
Minamiminowa, Nagano 399-4598, Japan). Jpn. J. Environ. Entomol. Zool. 11 : 109-
123 (2000)

Studies on environmental evaluation have been tried using various methods based on
investigating data from insect communities. One approach is to use the property of
insects as an environmental indicator. This involves problems that indicator values of
species have no universal validity. Another approach is to analyze the structure of an in-
sect community by species diversity indexes or similarity indexes. These quantitative
methods cannot discriminate among the species constructing an insect community and
a close quantitative survey is needed in order to use these methods. In this report,
three methods to analyze the structure of a butterfly community are proposed to evalu-
ate the natural environments. At first, RI-index which is one of species diversity
indexes, is presented to use none quantitative data. The value of this index ranges from
0 to 1 and indicates that the closer it gets to 1, the more species and individuals inhabit
the survey place. Secondly, the radar chart of RI-indexes calculated for several indica-
tor groups which reflect their environmental conditions is used to show the species
construction of the butterfly community. It is shown that differences in the environment
can be distinguished visually using this radar chart. Thirdly, methods to classify butter-
flies into several indicator groups that reflect the natural environments are presented
using multivariate analysis, that is, the cluster analysis and the factor analysis based on
the survey data from each environment. Distribution surveys on butterflies were done at

344 survey points in Kagawa Prefecture from 1980 to 1997.

Key words : Environmental evaluation, Butterfly community, R/-index, Kagawa Pre-

fecture, Multivariate analysis
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Fae FEHRE, 77R5-0W RFMFICX>THELLF 2 VOHEES NV — T DHE

b= F4 B % BEHRE 7529—52HW RIS
A FE V) Parnara guttata (Bremer & Grey) Hesperidae Al Cc2 F4
7%y Papilio xuthus Linnaeus Papilionidae Al Cc2 F4
FHYF7 %57~ Papilio memnon Linnaeuns Papilionidae Al c4 F2
EYYBF a7 Pieris rapae (Linnaeus) Pieridae Al Ci F4
N=¥ Y3 Lycaena phlaeas (Linnaeus) Lycaenidae Al C3 F3
Yo b1 Zizeeria maha (Kollar) Lycaenidae Al Cc2 F4
WRA UL Everes argiades (Pallas) Lycaenidae Al C4 F2
543 Y Y3 Lampides boeticus (Linnaeus) Lycaenidae Al Cc4 F2
EATHIF/~ Cynthia cardui (Linnaeus) Nymphalidae Al C4 F2
F245wY Potanthus flavus (Murray) Hesperidae A2 c4 F1
F 3%k Pelopidas mathias (Fabricius) Hesperidae A2 C4 F1
U374 Byasa alcinous (Klug) Papilionidae A2 o} F1
TARYTH7~ Graphium sarpedon (Linnaeus) Papilionidae A2 c4 F1
F7%47\ Papilio machaon Linnaeus Papilionidae A2 C4 F2
2 a7 Papilio protenor Cramer Papilionidae A2 C3 . F3
E¥T4/~ Papilio helenus Linnaeus Papilionidae A2 C4 F1
%+ 37 Eurema hecabe (Linnaeus) Pieridae A2 C1 F4
E%Fav Colias erate (Esper) Pieridae A2 Cc4 F2
WU YYL Celastring argiolus (Linnaeus) Lycaenidae A2 C3 F3
F457~ Polygonia c-aureum (Linnaeus) Nymphalidae A2 C4 F2
YSEUATk aVEy Argyronome laodice (Pallas) Nymphalidae A2 c4 F1
Vesnk ey Argyreus hyperbius (Linnaeus) Nymphalidae A2 Cc4 F2
bADSF3ITV v/ A Ypthima argus Butler Satyridae A2 C1 F3
bAV v /) A Mpycalesis gotama Moore Satyridae A2 C1 F4
J% /) AF a3y Minois dryas (Scopoli) Satyridae A2 Cc4 F1
K3y  Isoteinon lamprospilus C. & R. Felder Hesperidae A3 C4 F1
IF po3%-z-2Y  Thoressa varia (Murray) Hesperidae A3 C4 F1
715 X747~ Papilio bianor Cramer Papilionidae A3 C4 F1
RyraynFay Pieris melete (Menetries) Pieridae A3 c4 F3
LSYFY YT Narathura japonica (Murray) Lycaenidae A3 Cc4 F1
IIF¥ VP 3 Curelis acuta Moore Lycaenidae A3 C3 F3
IL5YF Apatura metis Freyer Nymphalidae A3 c4 F1
I7¥5F 3 Hestina japonica (C. & R. Felder) Nymphalidae A3 c4 F1
A F a2 Cyrestis thyedamas Boisduval Nymphalidae A3 Cc4 F1
23RV Neptis sappho (Pallas) Nymphalidae A3 Cc3 F3
THEFN Vanessa indica (Herbst) Nymphalidae A3 Cc4 F1
WY 5N Kaniska canace (Linnaeus) Nymphalidae A3 c4 F3
U5k a7 €y Fabriciana adippe (Denis & Schiffamuller) Nymphalidae A3 c4 F1
I Nk aDwEY Argynnis paphia (Linnaeus) Nymphalidae A3 c4 F1
7®H ¥t avey Nephargynnis anadyomene (C. & R. Felder) Nymphalidae A3 Cc4 F1
ARZTkavEy Damore sagana (Doubleday) Nymphalidae A3 C4 Fl
IV /) A Mycalesis francisca (Stoll) Satyridae A3 C4 F1
EhSF a7 Lethe sicelis (Hewitson) Satyridae A3 C3 F3
W hEed I b Neope goschkevitschii (Menetries) Satyridae A3 o2 F3
¥4 3avEkY Daimio tethys (Menetries) Hesperidae A4 (of:} Fi1
TA2»¥t&Y  Choaspes benjaminii (Guerin-Meneville) Hesperidae A4 c4 F1
AFH T4/~ Papilio macilentus Janson Papilionidae A4 Cs F1
N7¥Y3 Rapala arata (Bremer) Lycaenidae Ad ca F1
TH¥E<YS5 Parantica sita (Kollar) Danaidae A4 (of } F1
F 73w Libythea celtis (Laicharting) Libytheidae A4 C4 F1
R3IFHY Dichorragia nesimachus (Doyere) Nymphalidae A4 C4 F1
458/ VF a7V Ladoga camilla (Linnaeus) Nymphalidae A4 C4 F3
YHNFF 3V Araschnia burejana Bremer Nymphalidae A4 C4 F1
s wkh4 Lethe diana (Butler) Satyridae A4 C4 F1
7abhY e ¥¥ Lethe marginalis (Motschulsky) Satyridae A4 Cc4 F1
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I~ OBEMPAEBRL T, Al=1, A2=2,
A3=3, A4=4,C1=2,C2=1,C3=3, C4=
4 & ENLZH % &) D 24T TR 72 Spearman D JI
hiAHBER %L, 1,=0.578 (P<<0.0001) T&H 7.
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NV—T7ICF1=4, F2=2, F3=3, F4=1 & JifI
A E 0 YT TR 7z Spearman D EHLAH B %
i, rs =0.703 (P<0.0001) &% D, RRFL>
RS Sh .

73R8 = ERFHITIX, F1&F20D38
I RTHCATN—-TORETH -7, £72C21F
TARTFAZEENTLABAREE, BERS—HT
BINV—TFTHEPodz. LB THEZFD
Spearman @ JHALAB B R 1L, rs=0.737 (P
0.0001) &40, 320AEbETIIR LM

bi_ﬁ‘ﬁ)o 7z.
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