84 Bulletin of JESC No.50. 2022

eI NE VAN NS e s: R e

BT DT a VHRFEOTEESERNE

Species diversity of butterfly assemblages of Kozu area in Odawara City, Kanagawa Prefecture
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b. Two transect routes

Fig.1 Location of the transect routes in Odawara,
Kanagawa. The values in 1-b indicate altitude

in meter above the sea level.
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Table 1 Numbers of species and counts of butterflies in each observation in two routes of Kozu, Odawara City.

2022 2023
Date Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
17 23 30 5 22 28 11 19 2 9 18 24 30 7 20 27 4 17 15 1 9 15 22 30 6 12 19 27 4 11 24 9 12 26 11 19
Temperature(°C) 22.0 225 180 23.0 21.0 23.0 24.0 29.0 31.0 32.0 285 285 31.0 28.0 275 275 29.0 24.0 240 235 22.0 21.5 195 225 21.0 20.0 21.0 18.0 16.5 145 125 155 165 135 19.0 17.0
No. species 5 5 1 1 2 5 3 6 6 6 3 3 4 1 1 3 4 4 7 4 1 8 0 9 4 4 4 6 5 4 0 0 0 0 3 2
Route A No. butterflies 13 9 1 3 6 5 5 6 11 10 4 6 5 1 1 15 11 8 16 18 1 54 0 21 6 9 9 9 8 10 © 0 0 0 7 14
Mean monthly No. 1.7 47 5.5 7.2 5.7 11.7 18.8 8.3 6.0 0 0 10.5
No. species 8 9 8 13 11 11 6 6 1 11 11 12 11 9 6 9 10 7 6 12 2 10 2 7 7 13 8 6 6 7 0 0 0 0 7 2
Route B No. butterflies 36 21 23 40 31 39 26 29 41 26 37 b5 32 20 16 15 39 12 9 a7 2 719 2 24 16 64 32 24 16 20 O 0 0 0 13 2
Mean monthly No. 26.7 36.7 275 38.2 17.0 20.0 30.8 34.0 12.0 0 0 7.5
No. species 9 10 8 12 12 14 7 9 12 12 11 12 13 9 6 9 1 9 12 14 3 13 2 12 10 13 8 8 8 9 0 0 0 0 8 4
Total  No. butterflies 49 30 24 43 37 44 31 3% 52 36 41 61 37 21 17 30 50 20 25 65 3 133 2 45 22 73 41 33 24 30 0 0 0 0 20 16
Mean monthly No. 34.3 41.3 33.0 45.4 22.7 317 49.6 42.3 18.0 0 0 18.0
Zizeeria maha Parnara guttata Pieris rapae
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Fig. 2 Seasonal prevalence of the top 3 dominant species.



No.50. 2022

Table 2 Total number (corrected number) of each butterfly species on the two routes
from April 2022 to March 2023.

Species Total annual number (corrected annual number*)
Scientific name Japanese name Route A Route B Total
Paplionidae Tr nFankt
Byasa alcinous Y w978 N 13(4.07) 13(4.07)
Graphium sarpedon TERY TH N 14(3.47) 14(3.47)
Papilio xuthus TN 7(2.10) 48(15.30) 55(17.40)
P machaon 770 1(0.50) 2(0.67) 3(1.17)
P.memnon FhYETE N 27(7.32) 27(7.32)
P, helenus TATE N 6(1.73) 6(1.73)
P, protenor 4078 N 4(1.07) 4(1.07)
P dehaanii BIATH n 4(1.53) 4(1.53)
Pieridae ynFavkt
Anthocharis scolymus VAESED) 3(1.00) 1(0.33) 4(1.33)
Pieris rapae t/ynfay 56(19.47) 53(15.45) 109(34.92)
F spp. Ay nynFania 16(4.37) 59(18.95) 75(23.32)
Eurema mandarina LY ESEV) 15(3.47) 12(3.60) 27(7.07)
Colias erate 4Ty 16(4.92) 26(9.00) 42(13.92)
Lycaenidae AR EVL !
Curetis acuta UNEI AN 2(0.45) 7(1.50) 9(1.95)
Narathura japonica ISVESAN 9(3.53) 9(3.53)
N. bazalus ISVESZIN! 3(0.73) 3(0.73)
Lycaena phlaeas N2 8(2.73) 10(3.32) 18(6.05)
Zizeeria maha LEdAN 53(14.33) 284(76.37) 337(90.70)
Everes argiades VAW SN 3(1.00) 3(1.00)
Tongeia filicaudis Lyxfmyn’ vy 2 1(0.20) 1(0.20)
Celastrina argiolus MWyy' 3 4(0.93) 15(4.60) 19(5.53)
Lampides boeticus 97FIYY 3 40(8.72) 49(12.02) 89(20.74)
Nymphalidae ArnFanil
Libythea lepita 7 EV 4(1.50) 4(1.50)
Vanessa cardui EATHETN 4(1.07) 4(1.07)
V. indica ThaTN 2(0.40) 8(2.45) 10(2.85)
Polygonia c-aureum a7 6(2.12) 16(4.55) 21(6.67)
Kaniska canace PYATA 1(0.33) 1(0.33)
Argyreus hyperbius Yy nkavEy 4(1.07) 2(0.67) 6(1.74)
Neptis sappho 132y 4(1.33) 4(1.33)
Ladoga camilla 1FE/Y a9 2(0.83) 2(0.83)
Hestina assimilis ThE YA IR 7 2(0.53) 16(3.87) 18(4.40)
Ypthima argus EXDTFIY /2 3(0.60) 50(14.40) 67(15.00)
Mycalesis francisca I /A 1(0.20) 12(3.73) 22(3.93)
M. gotama EXY v /2 4(1.33) 8(2.70) 5(4.03)
Melanits phedima 4031/3F39 6(1.92) 6(1.92)
Lethe diana Vel 1(0.20) 1(0.20)
L. sicelis Ehy Fa 9(2.20) 8(2.20)
Neope spp. ¥4 ehs 48 1(0.20) 3(1.00) 4(1.20)
Parantica sita THE ¥4 7 1(0.20) 1(0.20)
Hesperiidae RadIFEVESE
Daimio tethys 2 4337t 3(0.87) 4(0.87)
Thoressa varia IFen 3t 1(0.33) 1(0.33)
Pelopidas mathias Fon' 2tttl 2(1.33) 27(5.70) 29(7.03)
Parnara guttata Samad) 51(14.20) 65(16.57) 116(30.77)
Total no. spcies 24 41 44
Total no. butterflies 302(85.92) 888(250.33) 1190(336.25)

*:Corrected number = ¥ Mean monthly numbers
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Table 3 Comparison of indices of butterfly

assemblages of 4 routes in Kozu and

Oiso*.
Kozu, Odawara Qiso*
Route A Route B Total Tsuchiya Ikusawa

Species richness 25 41 45 50 47
Species diversity index

H' 3.49 4.02 4.04 5.08 5.11

I1-4 0.88 0.88 0.89 0.96 0.97
Existence ratio

ERps 1.60 2.21 2.05 2.58 2.70

ERas 2.33 3.17 2.96 4.17 3.87

ERrs 4.28 3.32 3.56 2.77 2.87

ERus 1.79 1.30 1.43 0.73 0.76

*From Osada et al. (2014)
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Table 4 Resemblance of species diversity (QS) of

butterfly between Kozu and Oiso*.

Tsuchiya* |lkusawa*
Route A 0.658 0.658
Route B 0.783 0.831
Total 0.792 0.839

*From Osada et al. (2014)
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Summary
The species diversity of butterfly assemblages was
investigated using the transect count method at two
specific routes (A and B), in Kozu area, Odawara city,
southern Kanagawa Prefecture from April 2022 to
March 2023. A total of 1,190 butterflies belonging to
45 species were observed in these two routes. The top

three species recorded during the observation period



were  Zizeeria maha (337 individuals), Parnara
gutatta (116), and Pieris rapae (109). Winter surveys
from late December to late February were also
conducted on relatively warm days, but no
overwintering individuals were observed. Though, the
number of species observed on Routes A and B were
24 and 41, respectively, but the species diversity H'
and Simpson diversity index (1—A) were generally
similar, i.e., 3.51 and 0.88 for Route A and 3.94 and
0.88 for Route B, respectively. Of the four Existence
Ratios (ERps, ERas, ERrs, and ERus) determined
using environmental assessment index values based on
butterfly species counts, the ERrs was the highest for
both routes. However, the Quotient of Similarity (QS)
between routes A and B based on the number of
confirmed species per year was only 0.667 due to
different vegetation and land use conditions. The
number of confirmed species was approximately half
of that observed in the northwestern part of Odawara
City, which includes a highland area. Moreover,
compared with the two neighboring districts in Oiso
Town (Tsuchiya and Ikusawa), Route B exhibited
higher QS values than Route A. Species such as Togeia
filicaudis, which were previously unrecorded in
preliminary surveys, as well as invasive species
introduced by human activity and species of tropical
or subtropical origin, have been documented.
Conclusively, the local butterfly records supported by
periodic surveys could serve as indicators of future

environmental changes.
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