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Abstract: From 1991 to 1995, aiming at conserving butterflies and their habitats, we conducted
monitoring surveys in Fukuoka City with the cooperation of many volunteers. In these surveys, we used
the method of transect recording. This method consisted of walking along predetermined routes (about
1-2km) at approximate the same time zone (between 9 : 30AM and 2 : 00PM) on days with particular
weather conditions (sunny, a slight wind, more than 17°C) and at the same frequency (once per two
weeks) and recording the species name and the abundance of each species seen in the range of 5 meters
on either side and forward during walks. Using data from 10 sites in Fukuoka City with different degree
of nature conservation including natural park, urban park, residential area, etc. (Mt. Sefuri, Abura-
yama, Konosuyama, Nishikoen, Ohorikoen, Kyudai, Hirao, Tashima and Isl. Noko), the following
indices were analyzed and compared: number of butterflies (abundance), number of species, composition
of species, species diversity and degree of occupancy.

From an overall assessment by giving weight to the species diversity (H’) and occupation
(proportion of 5 species ranked the highest), the 10 sites were divided into three groups: natural park,
urban park and residential area. In order to evaluate the effects of environmental changes in local
habitats, the transect routes were divided into sections and the data from each section compared. The
comparisons revealed that forest species were dominant (high degree of occupancy) on woody sections.
Even in similarly woody environments, however, differences were noted: while sections of somber forest
bed inclining toward climax had low butterfly counts, more butterflies were seen and the degree of
species diversity (H’) was higher on relatively bright ones with forest edge or gaps.

When the data from Aburayama, Minamikoen and Tashima were examined for changes of the
above-mentioned indices during the four years from 1992 to 1995, in spite of absence of marked changes
for the abundance, both the species diversity (H’) and the degree of occupancy kept on decreasing at
all the three sites. Potanthus flavum and Lethe diana, for example, showed a decrease in number at all -
sites and, moreover, there have been no records of Eurema laeta for the last several years. Although the
factors controlling the decrease / increase in number of butterflies are no more than conjecture, the
effects of climate, particularly an unusual weather in 1994, as well as changes in habitat conditions are
discussed. In any case, the continuation of monitoring can provide the data essential to know how each
species stands and to decide on measures or actions for their conservation.
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Figs. 2-4 Routes used for butterfly monitoring at main
monitoring sites. 2: Aburayama; 3: Minamikoen; 4:
Tashima.
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Table 1 Mean annual counts per km of each butterfly species in 10 sites of Fukuoka City. Aburayama, Minamikoen, and Tashima (1992
~95); Kyudai (1992-93); Isld. Noko (1994-95); Konosuyama, and Hirao (1992); Mt.Sefuri (1994); Nishikoen, and Ohorikoen (1995).
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TN Papilio xuthus 2.85 1.52 8.97 11.31 6.61 9.40 17.94 10.00 5.11 14.66
FTHN Papilio machaon 0.08 - 0.80 3.17 1.49 0.75 0.29 0.30 — 0.21
FHHET SN Papilio memnon 0.05 0.57 7.53 7.69 4.91 1.69 2.94 1.49 0.28 4.08
70T N Papilio protenor 1.68 2.29 3.77 8.19 6.61 0.13 .59 0.71 - 1 0.83
BT RTH N Papilio bianor 3.94 2.86 0.60 4.29 4.91 0.04 — 0.65 — —
TYRHTARATH N Papilio maackii 0.20 2.67 — 0.96 4.91 0.00 — 0.30 — -
EFTHN Papilio helenus 0.53 0.57 0.90 6.75 11.95 0.09 — - — —
TARIT N Graphium savpedon 17.06 10.10 2.93 37.35 31.25 3.15 34.71 4.64 8.17 8.92
THRTTN Graphium doson — — — 0.59 - 0.12 0.88 0.18 — —
P AT T TN Atrophaneura alcinous 0.84 0.48 — 0.06 - 0.06 e - — 4.63
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AP TaFav Pieris melete 3.50 13.52 5.10 5.08 1.49 0.39 - 0.18 — —
VX Fay Anthocharis scolymus 0.41 0.19 0.70 2.30 0.32 2.03 8.82 0.54 0.89 0.21
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FrERITTEAT Neope goschkevitschii 2.08 — — 6.25 2.88 — — 0.71 — —
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N F TN Kaniska canace 1.17 0.86 0.67 0.29 0.43 - - — 0.33 0.21
VesatavEy Argyreus hyperbius 0.97 2.57 1.40 3.07 5.01 3.03 1.08 3.45 0.44 0.35
AvHrFay Cyrestis thyodamas 3.70 4.67 0.70 2.11 3.52 0.06 0.88 0.18 0.22 —
AIFHY Dichorragia nesimachus 0.08 0.29 — — ~ - — — — —
IS¥rbavEy Fabriciana adippe — 3.43 - — - — - — — —
SFYtbavEey Argynnis paphia 3.24 0.36 - - - - — — - —
XAk avEr Damora sagana - — 0.20 — - - - - - —
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Table 3 Types of seasonal occurrence of butterflies in Fukuoka City.

DOERIC L > THEY — VU BHIBREELTWE I 4 7

FEE Yz FFay

FofblE i ¥~k ), Y REIXTIEAYT

FE2~3ME I IV v /A

FI~UEE I FHAYRT TN, BARTTN, AZATT N SXIAZAT TN,

M LT TNy TARST TN, 27y, BEEREESAT), ¥Fav, ¥
Y bhYVI, FeNthke) (ERREKEmMS A7), ErynFay, A¥Y7oyn

Fav (ERES47)

QFERI & > TREENAKE BT 2547
4AFEyVEEY, EATHITTN
@FER i E-oTEshEL b5 47 (B,

(BEMEOREVDH D)

FHOE?)

L L — L 2 AR LT 22 2 DA~ Aan A AT SRAAAAANARA

) —RAR GERERR)
""" EHR (HEXR)
~~HEERR (PEHR)

72




BEHEBIFavEOE= YY) V)

BOEMHEELZEIELIbOTHSE, 22T, I
EHHEEEPRD B L EDIC, ThoDEXRELEHEL T
Hrz, —RICEGED T Dl wigEs (BB EEET . 0L
), Z DEOFKOEEEEITIHE L K5 DT, 20X
5 RIS LT, BREOHRBNRIEE NS — % 4 /-]
BEh&be: 77 72K L (K13), Z2LT, oD
FEERE NN — 2 %, WL DLOHEEIRR Y A 7125100 T
BHLOBRITHS, EFEEDYT A TOIFIZDWT
i, T (1967) L HFE (1976) 12 & 2AFFEIC & 25374E05%
20T, ZOBELEERLTIA b,
BEE

HE, EARE, MmilkE 4 FELL R L 72HimconT,

19926E~956 % TR L7 BB R L,
BEROIBNZ > % > FREER LTz, ZhicEonT, [k
i 5 FEOSRARIZ b 2 EE (PHEERYS) O] &
HL, 20EREESS 710 Lwiz(€12c), wih
DEFICBVT S 2O TRIERICH D, SEBDH
OETHE SN2 EGHE < & 2EAED Shiz,

3) MXEDELS:

BT, ZOXD2—EOERE, L8k bolov—1r &
BT 288, ETAE AL, TAThOL— FpEE
N ED & > RERBENSERENTHLEDD, L)
HTh3, FFETIE, V— b2V OrO/NKE (w2

40 0.8
7 R
R @ oo 0T e LSRR J
B0 [Aormn o 08 froemmmmm e R
e L R N
i . P V-
18 NS e 03
S
LD R 02
N
05 \1‘\L --------------------------------- 0.1
Q.
0.0 Nl — 00
80 18
18
T PR - S c
R 14

7 B 8 9 10 1
—e—1992 —oO-— 1983

B13 B2 3 v OFEFHER Y —

ED4). alvywFEFay,
d I T7FRIT TN,
hidFErYErLY

0.0 #-

4 5 6 7HB 9 10 1

<-#--1994  —-6-- 1995
> (199245 519954 & TOEGEHZE LI b

b:F=¥>krkY,
el Ery¥yuFay,

ClEXYTFIVY /A,
fiv~byvsy, €4V HrFay,

Fig. 13 Pattern of seasonal occurrence of butterflies in Fukuoka City (based on annual counts
data from 1992 to 1995). a: Awnthocharis scolymus; b: Potanthus flavum;c. Ypthima argus;
d: Graphium sarpedon;e. Pieris rapae; f: Zizeeria maha; g. Cyrestis thyodamas; h: Parnara

gutlata.

73




Kk M -KH O E

o

H14—17 MEARC BT 3 XEDOSE.

e

o .

14 X2 (FEFE#B), 15

CRM5 (EYA M), 161K

6 (Fvrvy70ObsFHM), 17 XM 7 FREKRKIFHRH)

Figs. 14-17 The scenery of main sections at Minamikoen. 14: Section 2 (residential area B); 15: Section
5 (Mozaic forest); 16: Section 6 (Forest with gaps); 17: Section 7 (Forest without gaps).

Vay) CRYI-TTF—%%E-57:DT, RERIDOT—%
BT 2210k > T, ZhZhOXEOBERERE 23
i 2 EHBRETH 5.

37, BXEOMEES, EHReHEL, &5 ESHE,
BEEICOWTHEK L., & 512, 1992~95FE X TORK
FIDFERELEN DOWT R L7z, 72720, {EfEBucoun
T X OB E WD T, R TOXME%500m
WCHELUTHR L, 22 TR, oM LT, mAREV
— MZODWTHERIAEREBRNS,

BAEDEE

ER2 mOBEAEDV— MZiX, LR EDOREDE
WEERL T2E T/ KEEHEE L (K4, 14—
17).

1992~95%F D FAEIAM F IcFigk S 7 4 R O H
RS, BRER, EEREL L7 (K18—20). X
M4 ~7 ¥ TIIREAENEOZMOBRLERE, ZhlUt
AL SEAROBOFESEEZTLE Lich—F T
FREEChH S, BRELT, B4, 5, 6 DMK
RS E»o7z, LrL, KE2D XS, EFEMT

LY DL WERE TIIERZ Db D3Pk Rpoiz, D

74

E1Z, 500m OEEEICIE U B EBIc DWW T A5 b, B
DEE LE-> TS5, 6, 7, FCXME6 OEFEHEDS
SWELo 7, FERER 2T 5 L X# 4, 5,
6, FricXE5, 65EWEZRL:, LaL, KHE2,
8 b HERHE > 1o, RIS THISAREH L EABOBIR

200
.
180 s(#v-y;wm
160 #)
TORERAOTEH)
140 3
120
E Z(E%.WB) o 5(EFAIH)
g 100 | 10CLKHA) o 3emmminLy
80 > ® A(FHH)
60 o B(r£B)
40  1¢EEMHA)
o 9(EEMHA)
20
0 - =
25 30 35 40 45 5.0
BIT

18 MAREB T 2 XEFIOFISHREH L EEE CF
WHEBRER) & OBEfRERLUEAMK (1992~95
FETOFIEIC D £ D<),

Fig. 18 Relationship between species diversity (H’) and indi-
vidual number by section in Minamikoen (based on
annual mean counts from 1992 to 1995).



P

EREMHICBD2F av7EDE

(%) (%) (%) (%) (%)
VhkLLonhs 0T 9°€ kLD 0 S0 L¥Aog ST 9°€ LELOLEY LT 9 &L 8T ST
XrxgsLehxa 1T'T 6¢ kL E OTOOS0 a4 9T 8E LE£E 8T € NELY L 0°E VI
SEA¥LET €T ST LELnLesY G0 970 LE£Ex 6T GF XK&scxa 1°7 6 SAEAGATE €l
(aag x££y €1 L'V SEA T'T TT LELX2L 0T 8F L Log €G08 seasbEe €€ ¢l
AFLEADL2L VT OTG KorE3x4caXa IT'T €1 (&aksck£ €0 §°6 (Zxacizx£) €7 6 AxYsc 1§ 11
LEBELE GT 76 LELE¥2AL TT E1 SEAAKLL . VG LS K Ox&sLenda 98§ XKora3z4eoxa 17 0 01
LnELXx2 Ll 9T LS AFxpEAOL2L BT 172 (aags ix£)y 60 14 GcYIc 9% L N L FALHEAL VY9 6
(& aksex£ 07 69 NLEEL 6T TT NLkdng LS 678 VEkLEAE 0 LU LELEX G 6 8
NLERLYA LT §6 IEARELEY 0T €72 KOxE3ILeaya 97 T'T0 (azcgarx T°C 8 MLLFAE 9V € L
TEAMA LG §6 LELEX VT 87 NMEL¥LEL RS 0V N LR LEL TE L¥Ang §°G 0 9
NHLEYEL TS 0T M LELHEAL 0E GTE LELOAZE 8L 0761 &FEAcL2FLL €8 0 NLkLD L 079 € S
Vb dELHEAL 6 8CT NLLEXEL T 1L N Lo L6 TTET NLLEYEL 86T LHALL2EL L 89 9 i
kL OEL 962 vEL €896 SEAXLET 66 072 SEAXLET ST T SEAFLET 9L % €
LEL£0AsA X §'8 8762 LELOAAE 6'C€T 39T NE LAY EL ST 8762 LEADL 79T G NELELEL L0 T 4
SEAY 2L 6768 SEAL 2L 075 919 a4 2Lk F0C V6V X/7/4so 691 § Xi4go g9 1
G i4 € 4 1 TOHI
(%) - (%) (%) (%) (%)
KOXEIA£cLXa T2 101 ¥o4@E3£44¥a 927 98 GY3so 60 7°¢ LELEX 7T 0 (xagix£)L 80 ¥'1 61
LELOLAY TT V0T LEL£LRL BT U6 LELgA L T'T 07 Xr+go v'16° vLLog 600 §'1 71
SEAXLLYT €T 6701 IEAM0AN 8T 06 AXLEAOL2L T €Y &¥EAong ST ¥ vLgEL 0T 8T €1
NELY K LT 67T G¥Y3Ic T'€ €01 Xr4+a3£eo¥xa g1 97 LELDOLAY LT O SEAMV VT ¥e ¢l
LEL¥X 6'C 071 NLAY 2 TE 0T NLL 9T 676 AxLEBADL2 L 02 € VLgl L §T 6% 1t
SEAAEcL TE €T EAKLEYT VE T kLD 8T 89 LELX2L 0T € LELEX 9T 87 01
AFXpEIOLEL V'E TIT TEA 2L T €T TEAWA ET 978 &AM TT T LELDLEY T'C L°E 6 -
ML LEAT LE 8L L LD L 6°C 83T LELEFAL €T 88 (xas x££l 97 6 NELRLHEAL STTY 8
IEAL2A €7 €702 SN0 A A A1t NhLELEL VEOT6 N LELLAL 6T 6 LEL£F2L 8T LY L
Ki+go L'y S22 VL LFLEAL 9T €T LELOLlY. 90 €76 TEAEKLLT 6'C € AxpE3oLxL T 206 9
L LEk TS 86T LE-L£k 87 LG SEAXLLT LT 101 L 866 TEAFLET TV T S
L Log T9 0 €768 NELFEAE OGS OTLT LEL0AF 96 807 XAl L£co¥a €018 ML LAY EL 6L SET ¥
kL TL LR LEfOLlY €§ VLT LELX 79 €ET LEL£DOAALE V0T G &L OVST 79 €
TEAQ 8L T7LE Ko4egso 10T €¢€g NEHLEYFEL T6 ETTE NELEYEL 60T € LELnsAx GLT 660 T
NL ALY EL EE SWLLAYEL VLT 906 saAa a4 918 TEI SEAN2A GV € IEAY L 9768 GTLS T
g i4 € 4 1 THH

‘PUB[POOM 0] PIIOLIISAL A[SNOIAGO 3SOY] 18 paullispun A[YOIy] o[iym ‘pueuedo Juniqeyul $9109ds ale paulliepun A[aul] 'sa10ads yoes Jo (%)

a8ejuotad Y31y SIUNOD URSW :}Jo] "10PI0 SUISBAIOSD Ul PIls]| 91e $910ads JuBpUNQE JSOW US2)J O], '(USOYIWBUIA Ul G§-Z66T) UOII8S Aq eduepunge Jo Isplo ul sorads Jo Surjuey ¥ s[qe],

YW  BOR L - A LAY HAARLAL—¥  BOR Y £—&A LAY "£30%

(%) S8z @ OBE LY GPEIHFEHEARLY ‘9 ¢ OEROROZE (2 &7 & AEEALOH6~T661) ¥4 <+ < LIVHRYE 02 29T T OIEHX 7 A 21T 72

Lo
o~



Kk FEH-KH 0 fE

200

150

100

50

200

150

100

50

200

BFE

200

150 - - mmm e

100

50

=40

B19 AR BT 2 XHEBIOREFEROERZL (A—
EIFAHE, 500mOHEH),

Fig. 19 Annual change in total number of individuals by
section in Minamikoen (based on monthly counts
converted to 500 m equivalent).
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Fig. 21 Relationship between seasonal occurrence of butterflies and temperature / rainfall in Fukuoka
City (1991-94). a: Seasonal occurrence of Papilio memmnon; b: Seasonal occurrence of Papilio
helenus; c: Mean temperature in Fukuoka City; d: Rainfall in Fukuoka City (The year 1994 was
exceptionally hot and dry. Arrows indicate abnormal balues. Meteorological statistics are
obtained from Fukuoka District Meteorological Observatory (1991-94).
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