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Zhenguo YIN and Nobuo Tsurusakt (Department of Regional Environment, Faculty of Regional Sciences,
Tottori University, Tottori City, 680-8551 Japan): Odonate fauna in Lake Tanegaike, and two irrigation
ponds in Otsuka, Tottori City, Honshu, Japan.
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Abstract — Odonate communities were surveyed in three lakes and ponds (Lake Tanegaike near Tottori
Sand Dunes, Otsuka Pond A in Otsuka, and Otsuka Pond B in Takazumi) in Tottori City, Tottori Pref., Hon-
shu, Japan in 2014. A total of 33 species (21 from Lake Tanegaike, 28 from Otsuka Pond A (Trigomphus
melampus is a new record), 28 from Otsuka Pond B (Of these, 11 species are new records) were found.
Shaogomphus postocularis, which is rare in eastern part of Tottori Prefecture and listed on the red list (2012)
of Tottori Prefecture, was found in Lake Tanegaike. A few individuals of Tramea virginia, which is consid-
ered to be an incoming dragonfly species from breeding areas somewhere in Shikoku or Kyushu and its
records are scarce in Tottori Prefecture, were found in Otsuka Pond A. Simpson’s diversity indices of odo-
nate communities (excluding Family Coenagrionidae) generally increased from spring towards summer
and decreased in autumn, though fluctuation of the index was large in Otsuka Pond B due to mowing and
drainage of the pond.

Key words — Odonate community, Lake Tanegaike, irrigation ponds in Otsuka, Tottori City, phenology
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Fig. 1. Maps showing study sites. A: Lake Tanegaike (Tottori City). Site studied arrowed. B: Irrigation Ponds A and B in Otsuka, Tottori City.
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Fig. 2. Photos of sites studied. A: Lake Tanegaike (viewed from the study site indicated by an arrow in Fig. 1A). B-C: Otsuka Pond A. There is an
additional small pond (C) separated by road from the main irrigation pond (B). D: Otsuka Pond B. All photographed by Yin on October 26, 2014.
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Table 1. Records of Odonata in two lakes and two ponds in Tottori City based on data recorded in the present surveys. * = new record

No. Species 224i% - D KA K&HB L
Lake Tanegaike Otsuka Pond A Otsuka Pond B Lake Koyama
1 AV IAY3R2 bR Indolestes peregrinus O O
2 FAA B RUR Lestes sponsa ® ] ® O
3 AATAHA N RUAR Lestres temporalis O O o
4 = KRBT bR Mnais costalis @
AT/ =3 NV N Atrocalopteryx atrata [ ] (] ) @)
6 ¥4 hFUA Ceriagrion melanurum @) @]
7 ® /YT bR Copera annulata (@) () [ o)
8 yuA kbR Paracercion calamorum [ ] [ ] o @)
9 AT A M FUAR Paracercion hieroglyphicum O o @+ @)
10 RYIA FRUAR Aciagrion migratum O O
11 74EA4 bF bR Ischnura senegalensis (@) @)
12 7714 b bR Ischnura asiatica () () ) )
3 7H4vr~ Aeschnophlebia longistigma O O
14 RV~ Gynacantha japonica 0] @]
15 Y7y~ Polycanthagyna melanictera O
16 ¥ v~ Anax parthenope o o o O
17 7 AdX¥ovo~ Anax nigrofasciatus O o @
18 vFUuvrr~ Sinictinogomphus clavatus [ ) o [ T3 @)
19 AV ~<=HF-= Trigomphus ogumai O
20 =¥ Trigomphus melampus @
21 Rt F= Shaogomphus postocularis [ )
22 v~ Asiagomphus melaenops O
23 =Yoo~ Anotogaster sieboldii [ ) o o o
24 NZ 7 hUR Epitheca marginata (] @+ @)
25 A= bR Epophthalmia elegans [ o @
26 v~ kR Macromia amphigena o
27 Fa v hoR Rhyothemis fuliginosa o o o O
28 ;YT AR Sympetrum darwinianum o o o @)
30 =Y hAK Sympetrum gracile @)
31 UAT % Sympetrum risi o o o @)
32 JVARUR Sympetrum infuscatu, O O
B TXT IR Sympetrum frequens [ ) [ ) [ ) O
34 XAV I T IX Sympetrum striolatum O
3B AT HF Sympetrum parvulum o)
36 vXTT HF Sympetrum eroticum [ ] o O
37 I v~Thx Sympetrum pedemontanum o O
38 A FHT IR Sympetrum cordulegaster (@) @)
39 xF bR Sympetrum speciosum (@) [ ] o
40 ¥ F AR Sympetrum croceolum O o @ e}
41 »~xEH kR Tramea virginia [ ]
42 a7 F hUR Pseudothemis zonata o [ [ o
43 a7 x hR Deielia phaon o (] @ @)
4 v agvay bR Crocothemis servilia [ ] o [ T3 @)
45 7 ZNF% f AR Pantala flavescens ([ ) o ([ ([
46 NS T R Lyriothemis pachygastra O @) @ @)
47 A BT NUR Orthetrum albistylum [} o o o
48 A FUAR Orthetrum japonicum O O
49 FA A BT hrR Orthetrum melani [ ] o @ O
50 SV ARY bUR Libellula quadrimaculata O [ ) O
&% _Number of species 36 38 28 34

1) St TIE~F 5T =T b REFT =T FURDRENH DD, HPLPLWDT, BT 5  (cf. Feig - £85I 2010)
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Table 2. Number of damselflies and dragonflies counted (collected in parentheses) in Lake Tanegaike, in 2014

Date in 2014 11-May 22-May 25-May 31-May 9-Jun  17-Jun  23-Jun  8-Jul  11-Jul 22-Jul 28-Jul
THA bR — — — — — — — — — — —
NT R — — — — — — — — — 1 —
zuaA bR 5(14') 6(3 d") — 5 6 5
TYTA bR 10(14) — — 10 4 — 4 — — —
Foyo~ — — — — — — — 2 2
vF T - - - - - = - - = = 2
ArHFo 114) — — — — — — — — — —
F=fr~ — — — — — — — — — — —
FAY~ hUAR — — — — — — — — — — —
o~ bR 21148') — — — — — — — — — —
Fav bR — — — — — — — 3 6 — 4
FYT - - - = = = = = = = =
RS - - - - - - - 1 - - =
TRT I F — — — — — — — — - - -
IY~T AR — — — — — — — — — — —
a7 X bR — — — — 4 7 9(14") 8 6 — 7
EE R — — — — — — — — — — 2
vayYay hUR — — — — — — 4(1d) 5 5
7 ANF bR — — — — — — — 5 — 6 —
TAIT KR 2114y — — 2014 6 — 5(1%) 5
FAA AT AR — — — — — — — — — — —
Number of species : 21 5 1 2 1 4 3 2 9 4 2 8
Number of indiv. 20 6 11 2 25 17 18 38 20 7 31

8
3

Date in 2014 1-Aug 12-Aug 22-Aug 28-Aug 5-Sep 12-Sep 18-Sep 22-Sep 27-Sep 7-Oct 11-Oct 26-Oct
TAA bR — — — — 4 — — — — — 1 2

aVA=R NV — — — — — — — — — — — —

suaA kR 4(14) 3(14) 5 214) — —
FUTA b b UK 4 6 501d) 3 3
Fryr< 2 1 4 3 2 2
yFUY v 1 2(1%) — — — — — — — — —
NN = — — — — — — — — — — — —
== — — — — — — — 1 1 — — —
e el NV — — 1 1 — 1 1 — — — — —

N o Ol
N AN
w o Ol
w N o

ay< bR — — — — — — — — — — — —
Fav bR 3 — 5 4 2 —
T TR - - - - = 2
Y AT I S —
TRT B e (—
YT HE - - - - - - - ) - - - =
AT F FUAR 5
a 7% FUR 2(141%)
vavyay kR 4
7 AR kR —

g w b
gaNno~N
[<2 30N \SINe, |
B w b

|

|

|

|

|

|

|

FH AT R R —

4
SANT RR 624) 3 51d4) 5 5 4 4 4 3 - = —
1
9

Number of species: 21 9 11 9 9 8 9 7 5 4 4 3
Number of indiv. 32 25 46 38 30 21 36 19 19 1
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Table 3. Number of damselflies and dragonflies counted (collected in parentheses) in the irrigation pond A in Otsuka, Tottori City, in 2014

Date in 2014 11-May 22-May 25-May 31-May 9-Jun 17-Jun 23-Jun 8-Jul 11-Jul 22-Jul 28-Jul 11-Aug 12-Aug
TAA bR - — - - 118 - — — — — — — —
PaY/ A =3 N2 N - — - — - - — - — — - 1
BT RUAR —  3(2%) 4(1d) 4(B3%) — 5(1d)

VA= N NN 3(1%)52d) - 6 - -
TAVA R MR - — - - 114 -
TITANRUR 3 4(1%) — 5(1%) 4 —
o< - - - — - -
razAYyx¥ryvro~ 11d) - (1d) - - - - - - - — —
vFIY e - — — — — - — — — — — 2 -
= - — 1d) — - - - - - - —
F=o~ - - - - - - - - - - —
cZ7Z7 hUR - - 3d) 2(1d) — — - -

FA¥Y~<= bR - — - —
Fav bR - - - 5 - - - 8
FT - - - — - — - - - - - - —
VAT B H - - - 2 - - - - - - - - -
TXT T - - - — - - - - - - - - -
YA ETT AR - - - - - - - - - - - - -
32F bR - — - — — — — - — — — — -
ENVN - — - — - — -
P =3 NV N — — — — — — _
a7 R RUR - - - — - - -
a7Fx bR — - - — - —
vauyYay hrR - — -
7 A% bR -
AT MR 21%) - —
FAAIT hR = - - — - - - - - - - - 1
VRV bR 10(1%) 8 7(1d) — — — - —
Number of species: 28 5 4 5 9 6 5 4 12 8
Number of indiv. 19 20 16 31 6 5 20 32 24 19 13 35 23

— — — — 4d.?) =
4 5 — - 61d) -
21%) 3 - - 209 -
6 - - 5 -

2(1%)

| 0w > o |
w
|
|
[N
=

H
|

S~
[
[

w
=

[
4o
N

w | >N

N |

w o w |

| |
|
|

w
|
|

o
w] |
[N
o

Date in 2014 22-Aug 28-Aug 5-Sep 12-Sep 18-Sep 22-Sep 27-Sep 7-Oct 11-Oct 19-Oct 26-Oct 6-Nov
744 b bR - - - — 6 4(1d) 6 - 4 4 2 -
PaY/A =3 NV N -
T/ bR -
7aA KR -
TARAUA RN BUAR - - -
TITA NRYR - -
¥rvo~ 2 - 2
yRrAVELYYw - — - - - - - - - - - =
UFUY = 1 1 - - - - - - - - - -
oo — — — — — — — — — — — —
A=Y~ - — - 1 1 - - - - - - -
[N V2N - - - - - - - - - - - -
At~ bR - - - - - -
Fav bR 2 6 2 4 - 3 3 - - - — -
FUT R T ~ 329)
IV ES - - - 2 - - - 1 - - 1 114)
TET N - 1 2 119)
VAT T T 2 -

% bR - - - - - - - - - - 2 201d)
* bR - 2 314.9)
S =R NS —
a7 R RN -
7% bR - - - - - - - - - - - -
vavYay bR - 4 - 3 - - - - - - - —
7 ANF R R - - - - - - - - - - - -
VABT hUR 2 —
FATAN T KR Qs - - - - - - - - - =
ERZIDA NN — — — — — — — — — —

Number of species: 28
Number of indiv. 9 29 6 25 8 23 15 6 8 4 12 10
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Table 4. Number of damselflies and dragonflies counted (collected in parentheses) in the irrigation pond B in Otsuka, Tottori City, in 2014.

Dates in 2014 11-May 22-May 25-May 31-May 9-Jun  17-Jun_ 23-Jun _ 8-Jul  11-Jul _ 16-Jul _ 28-Jul 11-Aug 12-Aug
FAA R RE — — — — 764) 6(1%) 6(1d) 6 6 9(1d) 1084k 9 1080 |
FATAA KRR — —_ — - 3(2%) 6 6 5 6 414519) — — —
=R AU bR 114) — — — — — — — — — — — —
VA =0 NV — — — — — — 1 — — — — — —
/P RUR — — — — 8(1419)  7(1d) 10l k(1d) 8 6 4 8(1d) — —
VAE S NN 52451%) 6(24:1%) 7(4d)  6(151%) 6(141P) 7 8 8 9 6 (1) 9(3d19) 7
EAYA b RR —  31d) 2 — 5 2 3 3 — — — —
TUTA KRR 5 6(2%) 8(1%) 4 3 8 8 7 8 9 7 100t@Es) 8
Fr¥r~ — - - —  219) — — 2 2 — 2 — 2
IJRAVX Y — — 1 — — — — — — — — — —
UFUY — — — — — — — — — 1 1 — —
F=fr~ — — — — — — — — — — 1 — 1
57 kR — 2 324d)  4(1d) 4 3 2 — — — — — —
FAY~ R R — — — 119)  11d) — — 1 — — — — —
Fa v bR - - - - = = = sH - = & - =
VRS — — — — — — — — — — — — —
Y AT HH — — — — — 51d) 108l k1080 L ket 8 7 5 —
TXRT AR — — — — — — — — — — — — —
N TT I — — — — — — — — — — — — —
e — — — — — — — — — — — — —
X bR — — — — — — — — — — — — —
EDVE ST — — — — — 3 3(1d) 3 — — 4 — 3
EME S VN — — — — 1 — 1 — 1 — — — —
vavvav kR — — — — 41%)  4(1%) 6 6 5 — 6(1%) — 6(1%)
7 ANF R — — — — — — — — — — — — —
AV A -4=0%: — — — — — — — 1(1%) - - - - -
VAN T bR 32%) —  41d) — 6 — — 5 4 2 4 3 6(1%)
FATA T bR — — — — — — — — — — — — 1
Number of species: 28 4 4 6 4 12 10 12 13 11 8 12 5 9
Number of indiv, 14 17 25 15 50 51 64 67 60 43 63 36 44

Dates in 2014 22-Aug  26-Aug  28-Aug  5-Sep  12-Sep 18-Sep 22-Sep 27-Sep  7-Oct  11-Oct  16-Oct 19-Oct  26-Oct _ 6-Nov
THA M BRUR 1084 1 100 1 1080k WA k@d;LE 108k 100k 9 8 8(1d) 7 6 5 42%) —
FATHA MR — — — 3 — — — — — — — 8(2d) — —
=R HT R UR — — — — — — — — — — — — — —

AV A=R NV (14:1%) — — — — — — — — — — — — —

/YRR — — - — - 3 — - - — - - — -
suA khrR 414) 8 108 |k 6 8 4 4 2 — — — — — —
TAYA bR — — — — — — — — — — — — — _
TYTA N bhUAR 1024 1 8 1080 E@ )L ERS 298 kR 5 2 — — = — — — —
B e 2 — — 1 2 — 1 3 2 — — — — —
JRAVX YUY — — — — — — — — — — — — — —
vFUY T — — — — — — — — — — — — — —
F=Yr~ — — — — (1d) — — — — — — — - —
FZ 7 hYR — — — — — — — — — — — — - —
FAv¥~ kbR — — — — — — — — — — — — — —
Fa v bR 4 — — 3 4 — 3 — — — — — — —
FVTHF — — — — 2 3 — 5 1419) 6(1d)  — —  319) 219)
Y AT hF — — —  easae) 7(1d)  — 6 4 5 — - —  3d) 21d)
TRT AR — — — — — — 2 — 1 2 — 3(1%) 4 —
YL TT NI — — — — (1) — — — 1 - — 1 - —
FF bR — - — — — — — — — — — 3 4 2

ERNZ — — — — — — — — — — — — 2 —

2

EDVA S 2 — — — — — — — — — — — — — —
aT7x bR — — — — — — — — — — — — — —
vawvay brR 3 4 4 — 3 — 2 —  3(1d) 32%) — 3 — —
7 ANFE AR — — 3 4 3 — — — — — — — — —
AV A=l =0 NS — — — — — — — — — — — — — —
2 o AN 6 2 3 6(1%) 5(1%) 4 2 419) — — — — — —
FATAHT B R — — — — — — — — — — — — — —
Number of species: 28 8 5 6 9 12 6 9 6 7 4 1 6 6 3
Number of indiv. 41 32 40 49 56 29 31 26 26 18 6 23 20 6
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Suborder Zygoptera ¥#diH (4 b v AR H)
Family Lestidae 74 1 + + v K F}

1. Lestes sponsa (Hansemann, 1823) 744 b b VK. %
fiz 7, KIRAM, KB,

2. Lestes temporalis Selys, 1883 + 4 74 4 b b VK., K
Bt

Family Calopterygidae # 7 + » K&}

3. Mnais costalis Selys, 1869 =&Y # 7 t VK. KFEBih,
% LR OA 4 77 b v ARIZHY, SHULRDB (2012)
T [ZOfOEER] & LT h b, Zhidh
HRUTH JEE B T 3T 7 35802 B0 C 2t 7 2 M PR oD 58 3% Al
23720 Thsd, AETHEIURANTIIAR, RO 72
W~ BEICAEL L, BEGE KK O M TIE AR
2otz KEBMTSIERRE S N7z, 52 6<
AOE B 5 Ok Bbh s,

4. Atrocalopteryx atrata (Selys, 1853) /»z'a b VK. %k
o, KRERAM, KB,

Platycnemididae & / %3 b VK
5. Copera annulata (Selys, 1863) &/ % b VK. KEA
W, KB,

Family Coenagrionidae 1 I I ¥ AF}
6. Paracercion calamorum (Ris, 1916) 7 v A b s VR, %
fig o W, KIRAM, KIKBih.
7. Paracercion hieroglyphicum (Brauer, 1865) ¥ X2 A | |
YR KIRAM, KIEBith.
8. Ischnura asiatica Brauer, 1865 7Y 74 b b VA, %z
7, KIRAM, KIKBith.

Suborder Anisoptera AN¥i# i H
Family Aeshnidae ¥ <}
9. Anax parthenope (Selys, 1839) ¥ > Y v ~. L/,
KEAM, KB
10. Anax nigrofasciatus Oguma, 1915 7 0 2 ¥ ¥ v ¥ V
<. KEAM, KEBh.

Family Gomphidae %7 T b v KF}

11. Sinictinogomphus clavatus (Fabricius, 1775) - F 7V~
v, L, KIRAM, KIEB.

12. Trigomphus melampus (Selys, 1869) T+ . KIZFKA
W PR A S B PO WA BT AT, BEUR R
WTEZDOXS LG THENETELELD DM, £
fiz o whe BHGH R A CIE R TH > 72, S, K
BAMT13 23201455 H23 HIZALEk & 7z,

13. Shaogomphus postocularis (Selys, 1869) =¥+ x. %
figr . i - BHUARDB:  “EfEIRfaTH (B4 2012) ., 2

fizor W T19944E5 H28 H 121 (H - fHH11995), 19954
10H22 H 22 (353 1996) A acgk & T 5.

Family Cordulegastridae 4 =t >~ ~F}
14. Anotogaster sieboldii (Selys, 1854) * =t v <. Lz
w, KA, KB,
Family Corduliidae =" I » A}
15. Epitheca marginata (Selys, 1883) 5 7 b VK. KA
i, KEEBi.

Family Macromiidae Y+ F ¥ 7R F}
16. Epophthalmia elegans (Brauer, 1865) * 4+ ¥ ~ I VK.
Zlie i, KA, KB,
17. Macromia amphigena Selys, 1871 aY ~ b VK. Zfizr
iR

Family Libellulidae + > A%}

18. Rhryothemis fuliginosa Selys, 1883 F 3 7 I V3K, Zfiz’r
wh, KA, KEBI.

19. Sympetrum darwinianum (Selys, 1883) 7+ 7 71 x.

20. Sympetrum risi Bartenef, 1914 ) X 7 H %, LMz i,
KA, KEBih.

21. Sympetrum frequens (Selys, 1883) 7 F 7 H *. Lz r
W, KA, KIEBI.

22. Sympetrum eroticum (Selys, 1883) ¥ L X T 7 H 1. K
BAM, KIKBH.

23. Sympetrum pedemontanum (Allioni, 1766)
. Bl .

24. Sympetrum speciosum Oguma, 1915 F F b v 7K. KFA
i, KIKBiH.

25. Sympetrum croceolum (Selys, 1883) ¥+ b VK. KA,
KIEBith.

26. Tramea virginia (Rambur, 1842) /N3 v o b VK. K
BAM. i E G Y E - OB T, AN T O EC S
X N5 OHIRA 5 ORKAfKRE Eh T2 (BRI S
2012) . BEURTIED TS LS (LB LD 1993), &
WO AT, BEGH KK Tilsk» &b 5 DA, BT
KIF (LR IGITAARTH 0%, 7% 5 < KFAM) T
13, 19934 (H & 1993), 19944F- (H % - fHH 1995) , 1995,
1997, 19984 (5% % 1996) 1ZIF 1T U THEEMEKR A FE
FRE T 5, #iIC K 5200340 A - #5iR 2015) T
FRD2 5T, 5l (20149F) 13 KKAMT, 8H
28H &9 5 HIZA GRS X 172,

27. Pseudothemis zonata (Burmeister, 1839) I > 7 ¥ b »

28. Deielia phaon (Selys, 1883) 2 7 F | VK.

29. Crocothemis servilia (Drury, 1770) ¥ 2w ¥ 3w b VK.

XYY Th

1LF& E 2R H1 672 (Natural History Research of San’in), No. 13, March 2016 © B HURA:41%#%> The Biological Society of Tottori



SRR 2 it & RO 720 b > K 33

30. Pantala flavescens (Fabricius, 1798) =7 Z/NF | ViR,

31. Lyriothemis pachygastra (Selys, 1878) /»Z v a [ VK,
KEBih.

32. Orthetrum albistylum (Selys, 1848) A+ 5 b VK. %
iz o W, KIRAM, KIKBh.

33. Orthetrum melania (Selys, 1883) *F+ >+ # F I VK.
Zfic i, KEFAM, KIXBH.

34. Libellula quadrimaculata Linnaeus, 1758 I VK> v
AR, P S BEHOBIAICAR TS P AT, BHL
kG (5% 5 < KIZEAM) TElaEilsn » 5 (1993 ~
19944 H#1993; H & - fHFH1995. 19954F-: - 5% 1996)
2%, 20034F-D A (k- #GIE  2015) TIRRO2 > Tk
n otz KFAMTOLSEOMERITT NTEHHRTH B
DT, #(2015) A TRMERTH > 72DIXZ DFAL6
HHANZHIETH > 7272008 Lhkn,

2. b RBEOHH

S IEEAAE U 7z it 2 & &l Lt FEE O WA O £ & o
M, KIFAM, KFEBMCIE5 % T50/D v R h sk h
TWBH, ZDH b, ET33MED b v R AR L 72, Lk
FMTIEH ISR X N B RRIE R 2 o 7208, KIRAM TR
WENZay e KIFBMTHER S N -F0D S5 511513
FNTNOWMTHIELFHKTDH 5.

gyl h £ C6MMARLERIN TN D, H- %
(1996) D1995%F-D ADFRHFLEE % E R L T (199546 14 H
~10H22H £ CoO1RIDORE) Hit4 2 L23ThH 5. 5
(Bl DAL T3 2 T2 A ERR & 41, FEUTIA L T B
oD, ZIIFNEEKREL o7z, Sligrcidmld
RPARERBRAMHETST I 9232 T L — ﬂe“)m“#%’ z
Bz Tk (fEAS 2010; #I% 2012), A4 B & L
WBEWIEEDL D - 720, D &I Z N ié:(ﬂé
BLTOEDITTRAENT VRN, Y TEEic
AEXNTNB R Y F iz Sh R iz,

kﬁM&Mﬁ@ﬁbfmmmmwAumtb%féé

, Zlizrik é%b\%@@ P REMER L2, 2D

m&iTﬁVJM&EA CHENRTOBENBT B~ UKk

W2 55 & HAITIZH 3 2 87 TIIRHRIZERAS
Nz, Thbb, ZAFMIZEA Y AFRO by RO
WRPIEFIZE L, BoZHSMENZIETH A4 b P Y AR
TAA b b VAROMEREAIERFIZ L 2 o7, BT, 4
WSEHED F =7 VAR 5 E (19939~ 19944F) (H%&
1993b 5 H % - fHH 1995) 280§k & 11Ty 7223, 20034 D3
HCIER SN TIH 57 (k- EBI 2015), 50l & fisd T =
Btz

KFBM T3 K ICI7TH AR X TV B (- 180
2015) 28, SRl HACEr & & 5 11 % &0 28k & idk L 7=,
KEBlZ AFAM L D & /N nh, BEEFEUC TH

%

3. FHEIHER

A O22014E D FAEE, b v AORBOYAD5H11H
Mo LY ROREHASREET S Tk 5 PETH Z 5>
7275, 10H13HIZ BHUC BT L 22 B R195 O B LI, &
WICRIBA FAD, EOFETE N Y RORASMIEE A
ERGNEL o7z, 72, REBMITIE, 11HPRIFTIZAK
HEINT, KPERIZEL B, Y RORIBKLEL
77,

SO, 2k e KIFMWA, BTHBL 7=
bV AR OBRELEFOIFERGRIE RS ~ A2 F L 72, SR
L7230 b v R ORE T KO E 2126 H» 5K
= <BEML, 10AED 53D L7z, FEROBIERE (HBD
A EARE A AN X L whh479, KIFKAM 1418, KIKB
MWA3946 T, HREA T/ ND KFEBUITE > & & B0 72,

KEBMITIE, ABAREXD 5EHRDHD, + VRO
KEFHBML 2577, LA b Y AFHIZEN DIk B
TEABZE DA KRE P 572 ThH > 77,

4. BEODESHE

b v ABHEOME L S % Simpson DOFf LS 85D %
CRME L 7= (X3) . EDHiFi Ty A N v KEIOMEE S £
Motz A b ARFIOMEEEIZEX D & 812 K 5258
DRKENST720, ZOBWEOREMITIE, 4 P F v AFRt%
Bt L 72,

FEZRRIE X 2 it & KA TIZ8H 23 i K72 - 7228,
KEBMTIE7TH IR K TR T6H 22 <, 8H T3 KiE
A LTz, KIEBItS A OFE L BRI OB %X 0 12
X o TR 505125 TOHBO—E OB A B
AT EiZkBEEZLOND,

5. MEDBEUEELE VS RAUL YT

SO U 7= 2 i, KIRAM, KEBM O3 2D
WC, SMERRTE ORI THIR O b v R
EOMMEAEEL, 27922 ) v 2% B 2 k-8 %
X4 AR § B KB D2 Fr D - 0A X D FEl L, £
B R BB L W ERERL TS,
LIl RE T ¥ 72 IS S N ARMERR 72 23 SCHREL SR D & 5
EMA =T — & Xy NSO Z W E Az RIS % 5
HL, ZRICE EDWTT T 22 ) V7 L7=OMRRABTH
% ((CKRAM - KEBMh) W11 2 fie i) &S &R R
NN, ZINE 572,
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ol m it

71 @ KIxithA
O XiZithB

6 r

5 r

Simpson D& ZHRE K

May Jun Jul Aug Sep Oct Nov
Month (2014)
3. 3A4riCH 5 b v ARREHEDO A Z & OSimpson D 2 bRE O FHIRZ L. KEBMITO8 H DWW, (ARBUZZ WA, FE A L
7zZkizkb.
Fig. 3. Seasonal change of Simpson’ s Diversity Index in three sites surveyed (% i it = Lake Tanegaike, XA = Otsuka Pond A, KIF B =
Otsuka Pond B). Decrease of the index in August at Otsuka Pond B is due to decrease of the species number in spite of high number of individuals.

Otsuka A
Otsuka B

A

L. Tanegaike m—

[ I I

Otsuka A
Otsuka B

L. Koyama !

L. Tanegaike

| | |
0 05 1
Dissimilarity
[X14. Dice (= Sorensen) DJAREHERIZ G & D < 4D b ¥ AFEOHRIE DRGEBREIC K 527 2 Fu s T AL A: S HO20145F-0O 7 — 2 D A. B: ik
7 — 4 S TN B GHILIIE20124F- 5 6 O ESE LR O b > R AH) .
Fig. 4. Dendrograms (nearest neighbor method) based on data sets of Dice’ s (= Serensen’ s) coefficient of similarity (CD = 2c / (a+b). a = number of

species in area A, b = number of species in area B. ¢ = number of species shared by both areas A and B). A: A dendrogram based on the data collected in the
present study in 2014 only for three sites. B: A dendrogram based on the data including literature records for the three sites plus Lake Koyama (before 2012).
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