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Abstract

Vegetation and species diversity of aquatic insects were investigated in the Ziou Marsh
in Nose Town, northern Osaka Prefecture, central Japan from April to November, 1998 . A
total of 60 species of vascular plants belonging to 40 families were found in the marsh. Dominant
species were Isachme globossa, Scivpus fuivenoides, Potamogeton fryeri, Juncus effusus var.
decipiens, Haloragis micrantha, etc.

A total of 52 species of aquatic insects were observed in the water. In 20 (39% ) and 22
(42% ) out of the 52 species, only larvae and adults were observed respectively. Dominant
species were Notonecta triguttata, Chironomidae sp.1, Sigara spp., Gerris latiabdominis, and
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Chironomidae sp.2, Cloeon sp., and Aeshna nigroflava, representing about 80% of the total

number of aquatic insects observed in this marsh. As for adult Odonata, a total of 29 species

from 9 families were found in this marsh. Dominant species were Sympetrum kunckels,

Nannophya pygmaea, Indolestes peregrinus,

S. darwinianum, and Cercion calamorum,

representing about 60% of the total individuals found. Adults of the tiny dragonfly, N. pygmaea,
were observed from May to August in this marsh, though females disappeared about half

a month earlier.

Key Words: Ziou Marsh, vegetation, aquatic insects, Nannophya pygmaea, species diversity,

Osaka, Japan
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Fig 1. Location of the Ziou Marsh in Nose
Town, northern Osaka Prefecture and
Sites A-F in the marsh. Numerals in the
map show altitude (m).

Fig 2. A view of the Ziou Marsh in Nose Town,
northern Osaka Prefecture, central
Japan.
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Table 1.
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Cover degrees of each vascular plant in Sites A-F of the Ziou Marsh on July 7 and October
6,1998. (*: wet and aquatic plants. + : trace, 1: ca. 10%, 2: ca. 25%, 3: ca. 50% , 4: ca. 75% .)

. Jul. 7 Oct. 6
Family Species - - Japanese name
A-B C D E F A B C E F
Asteraceae * 7%} * Corsiwin sieboldii Miq + o+ 4+ + 4+ 4+ 4 X THR
* Eupatorium lindlevanon DC + 4+ HTea R
* Hololeion krameri (French. et Savat.) Kitam + + 1 24T
Caprifoliaceae A A KT ERE Weigela hortensis (Sieb. et Zucec) K. Koch § O S B S A=y AVE 3
Campanulaceae X %3 7 * Lobelia sessilifolia Lamb. + o+ 4 4+ 4+ 2+ 4 HT7 X X a7
Lentibulariaceae & X xEft * Utricularia vakusinensis Masam. T + LTHEIIHNEIHT
Scrophulariaceae T2 SN TR Melampviin roscion Maxun, var. japontcion. Franch, et Savat, + -7 a+t
l.aminaceae P * Lcopus maackianus (Maxim.) Makino + b + t 1 + b+ kAo FR
Apiaceae + ) K * Shum ninsi L + Lh TP
Araliaceae w7 2 %k Evodiopanax inpovans (Sieb. et Zucc.) Nakal S t + o+ FhIVA
Anacardiaceae 7L E Riws trichocarpa Miq. + o+ 4 + + 4+ 4+ e
Ramnaceae 7T AEF ¥R Rhamuns crenate Sieb. et Zuce + + t + A
Agquifoliaceae =5/ %F Hex crenata Thunb., ex Murray S T T i T S O S
Hex peduncilosa Mig + 4+ o+ o+ + vaa
* llex serrata Thunb. + + [ TAEFX
Thymelaeaceae vy F a3k Diploinorpha trichotvina Nakai + + + 4+ 4 EAHrE
Haloragaceae T TR Haloragis wicrantha (Thunb.) R. Br. 1 + + + T SR
Rosaceae X7 R Rosa sp. RIS S S R A R S S B S o}
Saxifragaceae 2% PF * Astitbe microphytla Knoll + o+ 4 FT e
* Parnassia palustris L. var. mudtisote Ledeb o+ + b T RF Y
Hydrangeaceae T A F Hidrangea paniculata Sieb. et Zucc + + i + 4+ + 4 YTy X
Ericaceae PP Lyonte ovaliivlia (Wall) Drude var. <ipiice (Sieb. et Zuce.) Hand.-Mazz. + -+ -+ + ¥
Pieris japorca (Thunb.) D. Don [ + 4 4+ TreE
Rhododendron macrosepalion Maxim. + + o4+ + o+ EFvY
Riwdodendron reticudatin 1. Don + + 4+ ERAVE RV
Clethraceae DRERAva 3 Clethra barvinervis Sieb. et Zuce + Va7
Salicaceae kX R * Salix chacnomeloides Kimura + + THAXTF
* Saliy sp. + X+ ¥sp
Droseraceae 7L TR} * Drosera rotundifolia 1. t+ o+ + + AR -
Polygonaceae 778 Revnoutria japonica Houtt. + A4 %KY
Betulaceae o8/ XF} Alnus pendule Matsumura + 4+ b+ BEATYA T
Fagaceae 7+ Castanea crenata Sieb. et Zucc. + + + + 470
Quercus serrate Thunb + + + + I+
Lauraceae 7 A/ %F Lindera wnbellaia Thunb. var. wmbellata + 4+t 4 + + + Jo=xy
Magnoliaceae E7V R Ewrva japonica Thunb + [ E S
Orchidaceae Vs * Epipactis thunbergii A. Gray + + nXT
* Hebenaria radiata (Thunb.) Spreng. T + Hx 7t
Smilacaceae oL b AT R Smilax china 1. L) 8T
Liliaceae a4 Metanarthecinimn lutco-viride Maxim + ’IXT
Poaceae 4 Avrundinella hirta (Thunb.) Tanaka + o+ o+ [NEAPEA
* Lsachne globosa (Thunb.) O. Kuntze 1 21 1 3 1 + + 1 2 Fa¥y
M s sinensis Anderss, + 4 t+ + 4+ + + 1 22X
* Phalarts arundinacea L. + 743
Cyperaceae 7 IR * Cyperus haspan L. + + + o+ ATV
* Eleocharis wichurae Bocklr + 4+ + + 1+ o+ ¥h A
* Rirvnchospora fijiiana Makino + -+ + a4 RN Es
* Scirpus fuirenoides Maxim + 2 4+ 1 4 [ S | o gAYt
* Seirpus wichurae Bocklr + t + TT7TIHY
Juncaceae 4 7k * Fimbristylis subbispicata Nees et Mey + X4
* Juncus etfusus 1. var. decipicns Buchen. + 1+ + o+ 4+ o+ o+ 4
* Juncus pspillosus Franch. et Savat + + + + TAaTrL X7
Eriocaulaceae R 7 HE * Eriocaulon shikokianum Maxim, 1 2 1 4+ + o427
Potamogetonaceae kL4 o ff * Polamogeton fryeri A, Benn. 4 1+ + 2+ 2 + A N ]
Cupressaceae | Juniperus iigida Sieb. et Zucc. + + AR I
Taxodiaceae t Cryptomeria japonica (L. 1) D. Don + + o AX
Pinaceae Pinus densiflora Sieb. et Zucc. t + + + Thev
Equisetaceae Lquisetun arvense L + + + ZAX¥T
Osmundaceae e AF Osimundae japonica Thunb + + + e 4
Blechnaceae P TR Blechnun niponicion (Kunze) Makino + + [ 4
Lycopodiaceae S R A Lycopodion clavation L. var. nipponicim Nakai + + EH AT

1 Threatened species in Red Data List of Environmental Agency (1997 )
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Table 2. Numbers and percentages of wet and
aquatic plant species observed in Sites

A-F of the Ziou Marsh in 1998.

- A C D E F Whole sites

Wet and aquatic species (a) 15 19 17 6 17 15 27

All plant species found (b) 26 33 40 16 35 37 60
a/b (%) 57.7 57.6 42.5 37.5 48.6 40.5  45.0

Table 3. Numbers (average densities* ) of larvae and adults of each aquatic insect observed in the Ziou
Marsh from April to November, 1998. + : observed, — : not observed.

Order Species A B C D E No. larvae® No. adults™ Japanese name
Ephemeroptera Cloeon sp. + + o+ + + 740 ( 5.10) — T ¥ H A Tsp.
Odonata Agrionidae spp. + = - - 4 76 ( 0.52) £+ b > Kspp.

Ceriagrion melanurim Selys + + 27 ( 0.19) - — EX NI
Lestes temporalis Selys -+ -+ 226 ( 1.56) - - TATA I
Indolestes pevegrinus (Ris) + - + = 4 252 ( 1.77) - N
Mnais pruinosa pruinosa Selys L+ b= 40 ( 0.28) - — = A7
Anotogaster sieboldii (Selys) + ot + + A 186 ( 1.28) - - * =X
Aeshna nigroflava Martin + o+ + + A 627 ( 4.32) - AN
Anax spp. o+ o+ + + 231 ( 1.59) - ¥ A spp.
Somatochlora uchidai Ferster + t t + 127 { 0.38) - — g AR
Libellulidae spp. + o+ + 479 ( 3.30) — b > Kspp.
Nannophyva pvgmaea Rambur 4 -+ 27 (0.19) - — sy Fg 7 bR
Svmpetrum parvulum (Bartenef) - 3(0.02) - AT H A
Plecoptera Nemoura sp. + + + + A 135 1 0.93) - - *+ AT T sp.
Hemiptera Metrocoris histrio B. White : e 1 (0.01) 15 ( 0.10) LT AR
Gerris yasumatsi: Miyamoto - - + - 1 (0.01) 1(00.01) XALYT ALK
Gerris lacustris latiabdominis Miyamoto + + o+ o+ 468 ( 3.23) 653 ( 4.50) B AT ALK
Gerris elongatus Uhler - - - — 1 (0.0D) AT ALK
Gerris paludum insularis Motschulsky + b= = 34 ( 0.58) 11 { 0.08) 7T A2 K
Lethocrus deyroller Vuillefroy b= = = = - 1 (0.01) #aX
Diplonychus japonicus Vuillefroy + 4+ + -+ 11 ¢ 0.08) 56 ( 0.39) 244 L
Laccotrephes japonensis Scott P+ + =+ 1 (0.01) 32 (0.22) 74 avF
Ranatra chinensis Mayer + - 4+ - : — 461 ( 3.18) TAAhTX)
Ranatra unicolor Scott + - + - + - - 20 ( 0.14) EAIAAheXY
Notonecta triguttata Motschulsky + o+ 137 ( 0.94) 11603 (80.00) =V EL
Anisops genyi Hutchinson - - = = + 2 (0.01) 4 ( 0.03) a2V ELL
Sigara substriata Uhler -~ o+ o+ 635 ( 4.38) 494 ( 3.41) 23 XL
Sigara sp. o+ 4+ + = b Y 1636 (11.30) 3 AL sp.
Coleoptera Haliplus ovalis Sharp S — - 4 { 0.03) L AN T I L
Hyphvdrus japonicus Sharp + - = - 2 (0.0 #irrau
Guignotus japonicus (Sharp) - - + - - 1(00.01) FEsrraav
Laccophilus difficilts Sharp - 4+ + =+ — 13 (0.09) V75> amm7
Agabus conspicuns Sharp L - 3(0.02) VA= S e = Ry
Agabus browni Kamiya t + -+ — 9 ( 0.06) FxA uwrtrraary
Agabus joponicus Sharp o+ + = 11 ( 0.08) =X5>Tuav
Rhanius pulverosus (Stephens) T 4+ 4+ — 537 ( 3.70) LA Ta
Eretes sticticus (Linnaeus) - - — + — 1 (0.01) AT I = A =Ry
Hiydaticus bowringii Clark R - 17 ( 0.12) =7y Tu7
Hydaticus grammicus (Germar) + + + = + 13 ( 0.09) gLy e
Cybister brevis Aube + = = =+ 10 ( 0.07) 53 ( 0.37) VA =Rr b == Ry
Gyrinus japonicus Sharp + 4+ + — - 243 ( 1.68) N S
Enochrus simulans (Sharp) + 4+ | — - 11 ( 0.08) XA wvbk797Ls
Hvdrophilus acuminatus Motschulsky + - + = + 147 ( 1.01) A
Sternolophus rufipes (Fabricius) o4+ - = = — 6 ( 0.04) b AL
Regimbartia attenunata (Fabricius) ¢ - — 4 — - 3(0.02) =AHLL
Berosus signaticollis punctipennis Harold + = - = — 2(0.01) T=THL
Megaloptera Sialis sp. + v+ 4+ + 353 ( 2.43) - - +> 7 sp.
Trichoptera Molanna moesta Banks L - = 2 ( 0.0D) — RSP T
Diptera Chironomidae sp. 1 + 4+ 4+ A 1855 (12.80) - - a7 Frsp.l
Chironomidae sp. 2 + 4+ 4+ 1072 (0 7.39) - - 271 Arsp.2
Chironomidae sp. 3 Foor o+ - 348 ( 2.40) - 272 Jrsp3
Dixidae sp. + 4 -+ 143 ( 0.99) - R 7sp
8 orders 52 species 47 32 40 18 36 8299 (57.26) 16064 (110.8)

* Mean number of insects observed per 10 scoops is shown in parentheses.
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Ft, AN FNERR S e, £, AFEIIBW
T, BHERF (1991) DL v FTF—27 v ZIZfER
il L ThHITF LTS I X Lethocrus deyroller
DA AKX T 1 EERAERE 2L 7213h . KN
THRALHEL voNy F 3 7 > K Nannophya

k>

Dominant aquatic insects and their average densities (number of adults and larvae /10 scoops)

in Sites A-E of the Ziou Marsh from April to November, 1998. Rate of dominant species

to all the insects found in each site is also shown.

Order A B C

D E Whole area
N. trigutiata N. triguttata N. triguttata Chilonomidae sp.2 N. trigutlata N. triguttata
1 'L IV VA PV ELL 22 A sp.2 >V E L V'L
71.0 18.9 116.7 21.6 97.6 81.0
Chilonomidae sp.1 Chilonomidae sp.1 Sigara spp. Chilonomidae sp.1 G lacustris Sigara spp.
2 a2 A spd 270 7 sp.l IIXLUH 22 A spl AT AR 23RNV
17.0 18.1 52.7 20.7 11.3 15.7
Chilonomidae sp.2 Libellulidae spp. Chilonomidae sp.1 N. triguttata R. pulverosus Chilonomidae sp.1
3 22 7 sp2 b RE 22 4 spl YV ELL e AY Y Ta 22 7 sp.l
11.6 16.2 11.2 21.0 9.6 12.8
Swgara spp. G. lacustris Cloeon sp. S. uchidai R. chinensis G. lacustris
4 SR NIT | EAT AR T FNH T D—F PP RN XX AT AR
10.7 10.6 9.3 12.8 3.8 7.7
G. lacustris Sigara spp. Chilonomidae sp.3 Chilonomidae sp.3 Cloeon sp. Chilonomidae sp.2
5 E AT AR 23 XL 220 # sp3 272 7 sp3 7 G H ey H—F 2 AN A sp2
7.2 7.9 7.1 10.0 3.5 7.4
A. nigroflava A. sieboldii G. lacustris Sigara spp. A. ngroflava Cloeon sp.
6 TANY KRN t=xrr e EAT ALK 23 AL TANLN) KR Y= T I Hra N
6.8 7.0 5.8 4.8 3.2 5.1
Cloeon sp. Nemoura sp. G. japonicus Sialis sp. Chilonomidae sp.1 A. nigroflava
7 T IS ATa T AF AT T D—hE NI A Se b 7)) D—F 221 71 spl AANT K=
4.9 3.7 5.6 3.8 2.3 4.3
a* 129.2 82.4 207.6 94.7 131.3 134.0
pH** 150.4 98.1 247.0 109.3 147.2 168.0
a/b (%) 85.9 84.0 84.0 86.7 89.2 79.8

* Average density for dominant species in each site.

** Average density for all the aquatic insect species in each site.



pyemaea, 797> T 7 Cybister brevis, 77
Hydrophilus acuminatush &7 KR EEE T8
L7z,
PRGNS & AXTI347HE8, 724K (#
AAL1000] 24 72 ) O IEREARE150.4, LUTEEE) .
BIXTI33261, 422K (98.1), CIXT|240f49,313
1B (247.0), DX Tlz18f@E634fH ik (109.3)., E
X Tl336%E4, 270{8(K (147.2) TH- 7> (Table3,
4), Thbb, HEHRTITAK»RLZ(, K
W C, E. BXOIET, DXAicdb -7z,
F7o, BE (MIEMEEE TIICKyRL <.
LIFA, E. DRX#E, BRAwRLDLr-72,
A~EXICEBIT2 BRI, BEED LS VIEC,
PVELY, 2 XLV, 22 A~ Chilonomidae
spl. £ XT AR, 22 #Chilonomidae sp.2,
7 Zo3A a7 DO—HiCloeon sp., T AN KXY
> e Aeshna wigroflavaT, ZiLs 7FTeEEE
N80% % tigr7: (Table4 ), HAEXFNZATL,
PV ELVDEHAERICBTHIBL THELLT
Wz, AL 7D D B BIX Tl A = = Anotogaster
sieboldii & &+ A7 77 D—FE Nemoura sp.. C
KT ixza=s, DXKTWRZ A2 bR
Somatochlora uchidaik x> 7Y O—FE Sialis sp..
EXTidbe A7 >anme i Xh=X)h, Zil
FHHEHA L (MoROESFEIZIER S0 v)
BEMETH- 72, — ., ARTIIMHEIIRL %0 -

b oo, EEFEORICRREI LRI LD 5 72,
Wiz, FERREAR B O Lo oM E LT, kR
DA ARBEDIENIT, & AT A4 Sympetrum
parvulum i (CIXT 3K, 2=V T X
K Gerris vasumatsui Il Ll (DET# 1 ARIE),
F AT ARG elongatus KH (AXT 1K),
by aa v Hyphydrus japonicus G (A, B
RT& LK), Fev > a9 Guignotus japonicus
gl (CIXT LK), 7vu X< A7 2a 7 Agabus
conspicuus LR (A, CIXTEF3MEK), ~f 1w
7 aa v Eretes sticticus BRHR (E X T 1 RN,
< X H Ly Regimbartia attenuata i (A, EX
TEF3MEIK), =74 L 2 Berosus signaticollis i
(A, CRT&LMA), KV 37T Molanna

Table 5. The quotient of similarity (QS; figures
lower left from the diagonal) and
number of common species (figures
upper right) among the aquatic insect
communities of Sites A-E in the Ziou

Marsh.
A B C D E N
A — 32 39 17 35
B 0.81 — 29 16 26
C 0.89 0.79 — 16 31
D 0.52 0.64 0.54 — 14
E 0.83 0.75 0.79 0.51 —
No. species 47 32 41 18 37

Table 6. Number (average densities* ) of adult Odonata observed in the Ziou Marsh from April to

November, 1998. + : observed, —:

not observed.

Family Species A B C+D E F No of adults Japanese name
Agrionidae 4 bR F Mortonagrion selenion (Ris) - + b — 8 (0.09)* &~} ALK
Ceriagrion melanwrm Selys + # + } + 89 (1.00) XA MR
Ischinura asiatica Brauer + -+ + - 5(0.06) T¥TALEFrK
Cercion calamoruin calamorium (Ris) + - - + — 160 (1.79) A=IE T I
Platycnemididae € /¥ F > &K Copera annulata (Selys) - : + 9 (0.10) /%L 2k
Lestidae TAA b RE Lestes temporalis Selys + + 4+ o+ 32 (0.36) AATAAL L PR
Indolestes peregrinus (Ris) + 4+ 4+ + o+ 188 (2.10) &KV iIAVAL LXK
Calopterygidac #7 b KA Mnais pruinosa pruinosa Selys o+ + + + 72 (0.81) = A7 PR
Gomphidae 7 pi ) & 3 Steboldius albardae Selys + e 5 (0.06) at ==
Cordulegasteridae A =+ > =ft Anotogaster sieboldii (Selys) + + 4 + + 42 (0.47) H =¥ =
Aeschinidae X2k Oligoaeschna pryer? (Martin) - - + 2 (0.02) H7HYL-e
Planacschna milnei (Selys) — 3 + - 3 (0.03) R e W e
Aeshna nigrotlava Martin + | + + 4 40 (0.45) A ALY KX =
Anax nigrofasciatus nigrofasciatus Oguma  + + t + 13 (0.15) ITmALX X
Anax parthenope julius Braver + } - - = 3(0.03) X¥rAvrw
Corduliidae Vb 2 RE Somatochlora uchidai Ferster + - = = - 1(0.01)  #H% 2K
Libellulidae b ®EE Orthetriom japonicion japonicun (Uhler)  + + + + + 94 (1.05) P I NN
Orthetrum albistvium speciosum (Uhler)  + + + + 88 (0.98) PAHT R
Orthetrum triangulare melania (Selys) + 4+ o+ 48 (0.54) AFA AT PR
Libellula quadrimaculata asahiinal Schmidt + 4 + + 4+ 54 (0.60) FIVKRL PR
Nannophya pygiaca Rambur + 4+ 4+ 4+ 4 259 (2.90) v Fz 7R
Crocothemis servilic mariannae Kiauta R e 9 (0.10)  amravhrK
Svinpetriom pedemontanum elatum (Selys) —  —  —  —  F 2 (0.02) 1T
Sympetrum darwinianin (Selys) + + -+ + + 168 (1.88) + V7 H4
Svmpetrum frequens (Selys) + +  + 3 + 36 (0.40) T XTHA
Sympetrum croticuin erolicum (Selys) + + + o+ 16 (1.30) w2 ITT AT
Swnpetraom parvulum (Bartenef) + -+t 540 (6.40) EXT A%
Svmpetriin infuscatuni (Selys) + o+ + t+ a 63 (0.70) /XK
Pantala flavescens (Fabricius) — — — + + 23 (0.26) 2% R
9 families 29 species 23%% 19 20 23 22 2172 (24.2)

* Number observed per 10 a.

**¥ Total number of species observed in each site



A B O &K AE R &

moesta S (A, BXT& 1K) L &hdh- 72,

TR X DR ORRIME: 2 FHIR R (QS) 12
SOMHTL72EZAH D IEMEDNE O LM
BV DR LR 4 XOBTIE0. 8RN %
~RL 72 (Table5 ),

3. FrRERDOEES LK
ARFEAEXETIET, A~FoOEEXTAL M Lo R E

Agrionidae, € /% b » KFPlatycnemididae,
TAA b b RELestidae, 77 F > RE}FCalop-
terygidae. %7+ x I > R¥Gomphidae, =+
<FtCordulegasteridae, > =FftAeschinidae, =
V' b 2 KECorduliidae, P > REHLibellulidael” J&
5 9 B9 N2, 1T2MEAR D b > R R AR
27z (Table6 ), ZHL 529N B, a4 =+
2 Sieboldius albardae. 7 4> = Oligoaeschna
Ny = Planaeschna milnel, 3 7
Y 3 7 ;2K Crocothemis servilia, I X=<=T 754
Sympetrum pedemontanum, 7T 7124 S. darwin-
anum, T X T 7 AS. frequens, =15 T T 7%
S. eroticum, /i A KS. infuscatum, 7 A%
X b >R Pantala flavescensPD10FE 1L, 4 EIOFAE
TR I N -7, —FH, A% oK
d. S SHEER I N AT 1 R L 2 H
BINLrotz, T2, ZOWEBET, BN Ny
Fa7brRERUS, E—F A PR, T
VRS PR, B AT ARG E, RE, THEM
TP DE L MR E D S MR S 172,
HFEXIN 4B &, AKX TIZ23FED~475f K (10
adi72 ) OMIEMRAREKTL. 2, LITFREER), BRTIE
198 DRI59EIR (21.9), C + DX TIZ205E DX

pryeri,

E|
e

Table 7.

2498tk (42.5), EX TI323MEN~367f@EA (126.6).
FIXTIEn~22fE9221E{K (13.8) O b > RIFHH
HHEES 7z (Table6,7), $bb, MfflTA,
EX2 &b EETHY, KTF, C DXNJHE
T, BRI L VU2, 20 BE (FHIEM
HE) BERA»RLESC, UTA, C- D, B
ke E. FRAm UL - 72,

M EKIC BT 5 8 5 EERED % WIEIZ,
EXATAA, Ny Fav bR, RV IA VRS
N>R Indolestes peregrinus, TV T H A, 7u 4
N bR Cercion calamorumT, ZHLH 5D LA
F|IH960% TH - 72 (Table7 ),

HAEXANCR S &, E AT eFEXICE
WL L TS L, ARTIR A 25 F UK,
B TlE=s 47 F > K Mnais pruinosa * 4 &
*Hn7 KR, C-DRTIZI VKL PR, F
XTI 7T 7 AHHHEE B 5 TH - 72 (Table
7). 72, ERTIHESHEOFICHHA HIZR
LI 72h, 7~y F 37 b RHERIC S FE
RENT, FREXICBITAES SO L ERZ
A, B, C- DIXTII60~65%TH - zDIZKL
T, E. FRTIZT5%H# & &Eh - 72,

4, FHEOFHI R

Al THERR SN FE L KERBOFHHE %
Fig 4 (R L 72, FEIM L BEORE <5 — > |35
LD 2FEEETH) . R TIIFANMN %

L <, Wiz %77< mﬂ(iﬁéu—lﬁ’%’*ﬁ)ﬁ.flo
K DREBIZOWTIE, 22 AL 7))

D—FE, AN R hh, =V ELL
R X7 TaTOEBN L HICBERSNDS L

Dominant adult Odonata and their average densities (number of individuals /10 a ) in Sites
A-F of the Ziou Marsh from April to November, 1998 .

Rate of dominant species to all the

adult Odonata observed in each site is also shown.

C+D

Order A B E F Whole area
L peregrinus S. parvulum L peregrinus N. pyvgmaea S. parvulum S. parvulum
1 RV IAVARL PR E AT AR R AvR PR Ny Fa bR b AT H A L AT A
13.9 5.79 7.85 35.5 5.82 6.04
C. calamorum N. pygmaea S. pavvulum C. calamorum S. darwinianum N. pygmaea
2 7aA4 b bR Ny F a7 bR AT H A VA= SN T o FTH A Ny F a7 bR
12.90 4.00 7.51 25.5 1.80 2.90
S. parvulum M. pruinosa C. melanurum L peregrinus N. pygmaea L peregvinus
3 L AT H A =L AT bR X4 FbrX AN A S N Ny F g bR Ry 34V PR
5.55 1.93 4.44 13.5 1.56 2.10
C. melanurum S. eroticun O. japonicum S. parvulum S. eroticum S. darvwinianum
4 X4 b bR 22 FTTHAE PAX LR AT H A RLZTT A +IT H A
4.95 1.38 2.56 10.0 0.99 1.88
O. albistyrum O. triangulare L. quadvimaculata C. melanurum O. japonicum C. calamorum
5 PAHRT bR AALANT 2K FYRY PR X4 b bR SAX bR 7a 4 b bR
4.95 1.24 2.56 9.31 0.61 1.79
a* 42.3 14.3 24.9 93.8 10.8 14.7
b** 71.2 21.9 42.5 126.6 13.8 24.3
a/b (%) 59.3 65.5 58.6 74.1 78.1 60.5

* Average density for dominant adult Odonata in each site.
** Average density for all the Odonata adults observed in each

site.
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Fig 4-1. Seasonal changes in the abundance of larvae (O) and adults (@, A ,l) of aquatic insects
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AL - MR ORI A LKA R R

TIEER B O s o R IC R - TV 72, F 720 1K
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2 %
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OB LD HEIE A SE52FE DKk DR
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Fig 4-2. Seasonal changes in the abundance of larvae (O) and adults (@, A ,Hl) of aquatic insects
in the Ziou Marsh from April to November, 1998
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Seasonal prevalence of larvae (ll ) and male (@ ) and female (O ) adults in the tiny dragonfly,

Nannophya pygmaea, in Sites A-F of the Ziou Marsh from April to November, 1998
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BRES D &), BEMYEIrLATL, 2D
K eHREX OB TR OBEIVEATELT, 2
NHES EBBOKEDRE & LICkERBRD %
BEMEICHBL L Twd D EEZ2 N5, AXKIZK
hmORB O, BeRn Lol T
Wiht, TR ZORAREEZRET HRET
HbHbZrERTEEZLNSE, ALK
<3, KN EET A MB L LICERL, X
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