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Abstract

Keywords: Ci Lake, bird, fish, aquatic organisms, water quality, environmental education
1. Introduction

Chi Lake is an important habitat for winter migratory birds, especially great cormorant.
It is vital to make sure that there are enough food sources and good environment for birds to
acquire sufficient energy and have a good rest before migration. Abundant quatic organisms
in Chi Lake can provide food to migratory birds. Thus, the main aim of present study was to

conduct long term monitor for aquatic biota and water quality in Chi Lake.

Beside, it is important to promote the concept of environemtal protection to local
residents. So, designed and conducted environmental eduction course was also one aim of this

study.
2. Research methods

Survey of birds, fish, aquatic organisms(fish, crustaceans, mollusca, zooplankton and
phytoplankton) were conducted in every 3 months(January, April, July and Octobor) in 2023.
Water quality and sediment parameters were also measured in order to monitor environment

of Chi Lake.

3. Important results

Summarizing the results of 4 season surveys, 25 fish species of 12 families, 17
gastropoda and mollusca species of 10 families; 24 crustacean species of 12 families, 25
genera of zooplankton and 62 species of phytoplankton were found in Chi Lake during 2023.
Abundance and richness of fish and crustaceans varied with seasons, while gastropoda and
mollusca species varied with sampling site. Zooplankton and phytoplankton were more
affected by other factors. Comparing between years, our results indicated that abundance was

not significantly differed from previous studies and species composition was silimar,

XVI



Abstract

suggesting that community of aquatic biota was stable in recent years.

For birds, 122 species of 40 families were recorded in 2023, including many protected
and endangered species like black-faced spoonbill. Flat at east side of Chi Lake was frequently
used by waders and shorebirds to rest and forage, suggesting that Chi Lake is an important

habitat.

Concentration of nutrients and organic matters were higher at site C5 and C7, suggesting
that sewage input including agriculture and domestic waste water from eastern side of the lake
was main pollution source. Comparing water parameters between years, results showed that
nutrient concentration was low in all stations in Ci Lake, suggesting that the water quality is
in a stable state since gate operation from 2017. Seawater input can stable salinity and dilute

nutrient concentrations.

Abundance of Manila clam in Chi Lake decreased in recent years. We constructed a
model and predicted presence probability of Manila clam with sediment data. Our results
indicated that average presence probability was less than 10% in Chi Lake now, suggesting
that sediment environment might not be suitable for Manila clam. Also, reduction in larval

recruitment might be one possible reasons.

We design a Chi Lake featured environmental education course. Two courses were held
in June and July. One was for elementary school students and the other one was open to public.
According to participants, most of them were satisified with the course. Feedback were mostly

positive indicating that learning effects was good.

For sediments, we measured elevation of Chi Lake. Elevation was higher at east part and
lowest in west-south part. There were trends that md and sand content decreased, while silt
and clay increased in recent years. One important source of sediment come from seawater
input by gate operation, which resulted in drastic change in sediment composition in C1. We

also evaluated deposition rate in Chi Lake. The results showed that deposition rate was around

XVl
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0.55~3.59 cm/yr which was comparable to other studies.
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-1 B W ER kR

th g 58 B 2022 2018 2017 2016 2015 2014 2013 2007 2002

kB (C) 14.0~37.6  12.7~39.8  11.4~352  11.3~34.1 15.6~21.5  14.6~352  22.4~272 18.3~28.2
4 % (mg/L) 2.50~11.21 3.94~1322 3.26~8.90  2.5~6.1 15.8~28.1  1.8~20.2 5.9~73 3.3~11.2
Fe b (B 7.84~9.55  7.60~9.41  7.74~9.17  7.11~8.58  7.65~8.63  7.37~9.22  821~8.55  7.83~8.54  7.31~8.64
@ R 1.51~419  21.6~349  1.0~38.6 6.8~28.7 11.0~34.0  7.0~40.0 24.0~35.0 0.4~31.8
%7 B (mS/cm)  2.85~62.80 34.4~53.0  2.1~57.7 15.9~47.0

R ¥ FM(mg/L) 242~9732  26.4~281.5 46.9~2523  37.5~253.0 26.0~105.0
4 B (NTU) 0.00~76.71  0.00~47.20  5.1~91.0 5.9~61.0

kP ARG 1 4.8~249.6 4.5~50.0 11.9~444  9.6~44.5

¥ (mg/L)

¥ %% a(mg/m®) 48.34~838.3 0.6~193.7  0.00~123.7 0.07~26.38  0.20~5.35  3.30~219.58 0.96~23.40
A ps B (mg/L) 0.00~2.96  0.03~120  0.04~3.88  0.05~7.72  0.00~0.03  0.00~0.07 0.00 0.01~0.51
% ¥ (mg/L) 0.02~042  0.02~0.73  0.01~0.60  0.00~0.81  0.80~3.28  0.18~3.99 0.00 0.06~12.46
I B @ (mg/L)  0.03~149  0.07~0.70  0.01~2.15  0.03~1.22  0.08~1.83  0.19~0.79 0.01~3.74
4 v 2 5 £ 26172 2.0~14.1 3.0~19.0 3.7~11.2 1.9~7.2 3.0~7.6 0.4~8.6
(mg/L)

L g 2 5 § 11.6~556 159~81.6  14.0~847  16.5~26.5  40.0~96.0  35.0~250.0
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~ #c B % 24 Bivalvia larva

60
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Stk T B 2023 EF 1% ~4 8 70 10 ¥ EAEELE (cells/L)#&E £

b

Jan-23 Apr_23
e/ Bh C1 C2 C3 C4 C5 Cé6 C7 C8 C1 C2 C3 C4 C5 C6 C7 C8
Bacillariophyta #
Achnanthes sp.
Amphiprora sp.
Chactoceros spp. 10240 | 30720 | 10240 | 10240 | 10240 | 40960 | 5120 10240 | 10240 | 20480 | 10240 | 10240 10240 | 10240
Cocconeis sp. 5120 10240
Coscinodiscus sp.
Cyclotella meneghiniana 76800 153600 10240
Cyclotella sp. 20480 768000 10240
Cymbella sp. 1 10240 | 5120 10240 10240 | 5120 10240 | 5120
Cymbella sp. 2 5120
Cymbella sp. 3
Gomphonema sp.
Licmophora sp.
Navicula cryptocephala 10240 | 20480 20480 5120 20480 102400
Navicula gracilis
Navicula gregaria 5120 10240 10240 10240 | 40960 204800
Navicula oblonga 5120 5120 20480 51200
Navicula placenta
Navicula transitans
Navicula spp. 10240 | 10240 | 5120 10240 10240 | 10240 | 153600 | 5120 153600
Nitzschia acicularis 5120 5120 5120 10240 | 40960
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BPAANGE A RERTHAEFRA2)

Jan-23 Apr-23

Cl1 C2 C3 C4 C5 Co6 C7 C8 Cl1 C2 C3 C4 C5 Co6 c7 C8

Nitzschia holsatica

Nitzschia hungarica

Nitzschia longissima 61440 | 61440 | 204800 | 40960 5120 5120 40960 | 30720 | 81920 | 10240 | 20480
Nitzschia palea
Nitzschia sigma 40960

Nitzschia sigmoidea

Nitzschia spp. 5120 10240 | 10240 | 5120 5120 5120 5120 10240 | 30720 | 10240 | 5120 10240
Pleurosigma sp. 40960
Skeletonema sp. 10240 | 40960 | 10240 | 10240 | 10240 | 5120 5120 10240 | 10240 | 20480 | 20480 | 20480 10240 | 10240

Synedra ulna

Surirella sp.

Tabularia sp.

Thalassiosira sp. 10240 10240
Chlorlphyta % %
Ankyra sp. 81920

Coelastrum sp.

Micractinium sp.

Pediasturm deplex 40960

Pediasturm sp. 10240

Scedesmus acuminatus 153600

Scedesmus dimorphus 102400

Scedesmus quadricauda 5120 153600 10240
Jan-23 Apr_23
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C1 C2 C3 C4 Cs5 C6 C7 C8 Cl C2 C3 C4 C5 C6 C7 C8
Scedesmus javanensis 40960
Scedesmus obliquus 40960
Scedesmus sp. 1 20480
Scedesmus sp. 2 20480
Scedesmus sp. 3 10240
Scedesmus spp. 5120 40960 10240
Cyanophyta &% &
Chroococcus sp.
Merismopedia sp. 61440
Oscillatoria sp.
Cryptophytes ‘& &
Cryptomonas sp. 1536000 | 1638400 | 153600 | 10240
Pyrrhophyta ¥ %
Ceratium sp.
Gymnodinium sp. 10240 | 5120 5120 10240 10240
Peridinium sp. 40960 | 81920 10240 20480 | 40960 | 20480 5120
Prorocentrum sp. 20480 | 81920 10240 | 5120 5120 5120 10240 | 81920 | 204800 | 40960 | 153600 | 10240 | 5120 10240 | 20480
Protoceratium sp. 16240 | 20480 5120 10240 | 10240 | 5120
Euglenophytes #k 3
Englena spp. 10240 | 5120 5120
Phacus sp. 5120
Ciliphora = & ¥
10240 | 10240 | 40960

Euplotes sp.
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Jan-23 Apr-23

Cl1 C2 C3 C4 C5 Co6 C7 C8 Cl1 C2 C3 C4 C5 Co6 c7 C8
Favella sp. 5120 20480 5120 5120
Strobilidium sp. 10240 | 20480 | 10240 | 10240 | 10240 | 20480 | 5120 5120 10240 | 20480 | 10240 | 20480 | 5120 10240 | 10240 | 10240
Tintinnopsis sp. 5120 81920 5120 5120 5120 5120

Jul-23 Oct-23

e g/ 8L C1 C2 C3 C4 C5 C6 C7 C8 Cl C2 C3 C4 C5 C6 C7 C8
Bacillariophyta #

Achnanthes sp. 10240
Amphiprora sp. 5120 5120
Chactoceros spp.
Cocconelis sp. 2560 10240 2560 5120 10240
Coscinodiscus sp. 2560 2560 5120 5120
Cyclotella meneghiniana 5120 5120 5120 5120 2560 10240 40960 204800 | 5120
Cyclotella sp. 5120 5120 5120 10240 2560 10240 40960 40960 5120
Cymbella sp. 1 2560 10240
Cymbella sp. 2 5120 5120
Cymbella sp. 3 5120
Gomphonema sp. 5120
Licmophora sp. 2560 5120 5120 10240 10240
Navicula cryptocephala | 2560 5120 2560 5120 2560 2560 10240 5120 5120 10240
Navicula gracilis 5120 2560 5120 5120 5120 10240
Navicula gregaria 5120 5120 5120 10240 | 5120 5120 5120
Navicula oblonga 5120

Jul-23 Oct-23
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b

Cl1

C2

C3

C4

C5

Co6

C7

C8

Cl1

C2

C3

C4

C5

Co6

c7

C8

Navicula placenta

2560

2560

2560

5120

5120

5120

5120

Navicula transitans

5120

Navicula spp.

2560

5120

5120

10240

5120

2560

2560

5120

2560

5120

10240

2560

5120

2560

5120

10240

Nitzschia acicularis

2560

2560

5120

Nitzschia holsatica

2560

Nitzschia hungarica

5120

Nitzschia longissima

10240

2560

5120

Nitzschia palea

5120

5120

20480

5120

Nitzschia sigma

5120

Nitzschia sigmoidea

2560

Nitzschia spp.

5120

5120

2560

2560

2560

2560

2560

2560

5120

10240

10240

2560

5120

2560

5120

10240

Pleurosigma sp.

Skeletonema sp.

Synedra ulna

2560

Surirella sp.

2560

Tabularia sp.

2560

Thalassiosira sp.

Chlorlphyta % 3

Ankyra sp.

Coelastrum sp.

10240

Micractinium sp.

5120

Pediasturm deplex

Pediasturm sp.
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Jul-23 Oct-23

Cl1 C2 C3 C4 C5 Co6 C7 C8 Cl1 C2 C3 C4 C5 Co6 c7 C8

Scedesmus acuminatus

Scedesmus dimorphus

Scedesmus quadricauda

Scedesmus javanensis

Scedesmus obliquus

Scedesmus sp. 1

Scedesmus sp. 2

Scedesmus sp. 3

Scedesmus spp. 5120
Cyanophyta %
Chroococcus sp. 10240 20480
Merismopedia sp. 30720 40960
Oscillatoria sp. 10240 10240
Cryptophytes ‘&%
Cryptomonas sp. 5120 10240 | 368640 5120 76800 | 51200 | 163840 | 102400 | 10240 | 153600 | 40960

Pyrrhophyta © 3

Ceratium sp. 2560

Gymnodinium sp. 10240 10240 10240 10240 10240 10240
Peridinium sp. 10240 5120 20480 20480 76800 20480 20480
Prorocentrum sp. 5120 5120 5120 10240 | 20480 10240 10240 10240

Protoceratium sp.

Euglenophytes #k &

Jul-23 Oct-23
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C1 C2 C3 C4 Cs5 C6 C7 C8 Cl C2 C3 C4 C5 C6 C7 C8
Englena spp.
Phacus sp.
Ciliphora %= & if
Euplotes sp.
Favella sp. 2560 5120
Strobilidium sp. 5120 2560 40960 | 10240 | 5120 10240 | 10240 10240 | 61440 | 5120 76800 | 5120 10240 | 20480
Tintinnopsis sp. 10240 10240 20480 10240 | 20480
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EPAHANBE L RRTIERFHA2)
e B 2023E 19 ~43 7 ~10 7 5 E(8)KE 4

# S gz %% | #73 |Jan- | Apr | Jul- | Oct
s | 4 |23 |23 |23 |23
Ak v g Spatula querquedula 2
rARE S vy Spatula clypeata 12 (2 12
ALk 7 AF g Mareca strepera 1
g3 B~ g Mareca falcata 2
T vg A 558 Mareca penelope 197 138
TR g [k AL Anas zonorhyncha 240 |8 23 |23
Ak CRTRN Anas platyrhynchos 1
T vg A % Evg Anas acuta 1
Ak | kg Anas crecca 42 19
Trg B Ep A0E Aythya fuligula 4
FefL TR 5 A Phasianus colchicus I F301 1
i fa
Fe il Fity Pavo cristatus 3
BB F J k2 Tachybaptus ruficollis 19 |23 |28 |27
BB ap Podiceps cristatus 15
A Lo Columba livia 1
HEF & % g Streptopelia orientalis #3115 |5
i fa
HEF g Streptopelia tranquebarica 62 |35 |52 |267
A TR 5F B Spilopelia chinensis 44 |35 |21 |16
H g A tE 7 FE Centropus sinensis 2 15 |9 4
HFg wE F8 Eudynamys scolopaceus 13
HEF el = - Cuculus optatus
R 2k L R Bk g Apus pacificus 2 7
G o] R F Apus nipalensis F3 |6 3 2 2
ifa
AeFr At A 7 4 Gallinula chloropus 14 |33 |24 |34
A Fr At 0 TR Fulica atra 20 |5 2
kiR v R Amaurornis phoenicurus 1 11 |8 5
£ %rigft | B Mg Himantopus himantopus 20 (94 | 131 | 108
£ HrigF | F g Recurvirostra avosetta 4
Xl v, 7 Haematopus ostralegus
Gr s A T i Pluvialis squatarola 25 2 17
Gkin T E & | Pluvialis fulva 4 1
#* vE gt %5 | #7F | Jan- | Apr | Jul- | Oct
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£ e 23 -23 | 23 -23
ke % v 8 Charadrius mongolus 4 523 |2
HA 87K 3 Charadrius leschenaultii 200 18
i K> TRS5E Charadrius alexandrinus 130 |27 |30 |[282
A AR Charadrius dealbatus
i ‘| B 5E 1 Charadrius dubius 3 3
B ¥ 138 Numenius phaeopus 26 |50
g =~ 1148 Numenius arquata I 24 |7
#F 5k 3§ Limosa lapponica 1
Fp e W38 Arenaria interpres 24 |2 3
g 38 Calidris falcinellus 1
Fip s % 38 Calidris ferruginea 6 1
Eip e £ Bt % 38 Calidris subminuta 13 |1
ek Z997% 38 Calidris ruficollis 140 9
B Z k%38 Calidris alba 3 8 8
B 2R%AB Calidris alpina 27 44
ek v 3§ Gallinago gallinago 2
Eip e F 38 Xenus cinereus 7 1 1
g 538 Actitis hypoleucos 6 12 |6 1
Fip s v 'R 38 Tringa ochropus 1
g + X 48 Tringa brevipes 5
g G Tringa erythropus 1
g 7 38 Tringa nebularia 32 (20 (22 |11
BF A R Tringa stagnatilis 1 31 15
(ki Foais Tringa glareola 18 |4 10
g4 7 A48 Tringa totanus 2 17 |3
FHF 78 Glareola maldivarum 111 1 59
HE ‘| & #E Sternula albifrons I 14 |89
Wi ¥ & 7 Gelochelidon nilotica 17 |1
HE 2EETH Chlidonias hybrida 1
k%8 F+ k873 Phalacrocorax carbo 72
R w8 Ixobrychus sinensis 1 7
R I3 Ardea cinerea 21 |5 4 25
R <0 ¥ Ardea alba 27 |25 |5 10
R voE Ardea intermedia 1 1 2
R 1o B Egretta garzetta 36 |23 |32 |30
R +¥ Egretta sacra 1
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BrAANGE A RERTHAEFFHA2)
i A gt %% | #7F |Jan- | Apr | Jul- | Oct
| |23 |23 |23 |-23

g4 TEY Bubulcus ibis 2 1

g4 8- Nycticorax nycticorax 40 |7 1 12

2 v ER Platalea leucorodia 1l 10 |1

A 2o EYE Platalea minor [ 8

gL A E Pandion haliaetus 1T 1 3

A 2i2H Elanus caeruleus II 1

A T B Butastur indicus 11 37

A R Accipiter soloensis 11 1

B 2H Milvus migrans II 1

B L= B Buteo japonicus 11 4

g Fal Upupa epops 4 5 6 5

a4 ¥E5 Alcedo atthis 2 5 2 6

a4 324 Halcyon smyrnensis 4 2 3 4

a4 ol k4 Ceryle rudis 7 2 1 5

¥ A g rzid L Merops philippinus 2 16

RAH AL | kA Jynx torquilla 1

& F s Falco peregrinus I 1

kA Bk Dicrurus macrocercus 3 |4 5 3 7
T

i ok Lanius cristatus I |

b ARG Lanius schach 4 3 5 6

BF B Pica serica 18 |6 5

HE E ¥ 5 Corvus macrorhynchos 1 1

HF 1 55 % Corvus pectoralis 4 1 1

BEBF | Y Prinia flaviventris 4 10

BEBF | RN Prinia inornata 3 |3 6 9
ifa

R L=~ F8 Acrocephalus orientalis

g [ Hirundo rustica 21 |16

A e Hirundo tahitica 4

Ly v Ef 5% Pycnonotus sinensis #F3 |68 |13 |12 |16
i

o * PR Phylloscopus inornatus 3 1

o ® R Phylloscopus proregulus

o W d il Phylloscopus fuscatus 12 |10 9

# v g ¢ %5 | #7F |Jan- | Apr | Jul- | Oct

152




£ e 23 -23 | 23 -23
R A grie B /R F | Phylloscopus 1
L tenellipes/Phylloscopus
borealoides

oy At Phylloscopus borealis 2
pft BT PR Zosterops simplex 28 |7 9 10
ey ~BEh Garrulax canorus I 1 3 4
~E 2AEW R Gracupica nigricollis 5 6

~E A FARE Sturnia sinensis 7

~F ~ B Acridotheres cristatellus I F3 |68 |72 |27 |43

i fa

HHF RS Turdus mandarinus 2 1
HHF 7 L8 Turdus chrysolaus 1
HHF sl 1 Turdus eunomus 1
ERE i TALBH Muscicapa griseisticta 1 1
SR & Muscicapa dauurica 1
SR 498 Copsychus saularis 16 |8 9 15
SR v oa ¥ vl g Myophonus caeruleus
SR k9B Phoenicurus auroreus 5
i & Ji: ‘& Passer montanus 37 (24 |24 |8
g8 F L F 4§48 Motacilla tschutschensis 1
g8 v 4§48 Motacilla alba 10 |3 2 4
55484 <~ =78 Anthus richardi 2
g L )| % =g Eophona migratoria 2 2 3
g F g2y Chloris sinica
g F A Ep 2 % 39 Emberiza spodocephala 10 |13
g AL 8 sp. Emberiza sp. 1
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BPAANLZ 2 ERTREFE()
ek AW 2023 E 19 ~43 273 109 KFRALE

ALPpY | PR R | KR | BF | EEkE|ETR| BA R Bix | E8F [ 410F | “8F | [NO¥] | [NO*¥] | [PO4F] | [NH*
= ("C) | (mg/L) (ms/cm) | (psu) | (NTU) | F4% a ER 5% | (mglL) | (mgL) | (mg/L) | (mg/L)
(mg/L) | (ug/L) | (mg/L) | (mg/L)

20230103 | 1526 | C1 16.2 7.3 8.47 41.9 27.8 19.2 89.4 21.38 6.9 25.6 0.00 0.19 0.08 0.25

20230103 | 1638 | C2 16.1 5.7 8.45 43.0 28.7 13.4 42.6 12.93 7.1 26.6 0.00 0.09 0.11 0.04

20230103 | 1607 | C3 16.8 6.7 8.87 44.1 294 7.9 46.0 43.67 6.7 22.0 0.00 0.23 0.11 0.05

20230103 | 1627 | C4 16.4 6.9 8.60 43.6 29.1 18.8 74.2 19.37 6.8 24.6 0.00 0.18 0.09 0.08

20230103 | 1429 | C5 20.2 8.6 8.95 36.6 23.9 45.6 70.2 65.10 6.4 24.1 0.20 1.24 0.14 0.15

20230103 | 1442 | Cé6 19.1 14.1 9.31 43.9 293 17.2 34.0 44.16 7.2 30.7 0.02 0.41 0.15 0.05

20230103 | 1450 | C7 17.4 8.7 8.98 46.7 31.4 28.1 74.8 81.66 9.4 41.0 0.01 0.49 0.12 0.11

20230103 | 1506 | C8 17.0 7.6 8.74 43.9 293 7.3 30.2 10.56 59 18.9 0.00 0.30 0.10 0.14

20230417 | 1545 | Cl 28.4 53 8.93 42.1 279 15.3 135.8 | 20.58 4.6 23.2 0.03 0.92 0.12 0.22

20230417 | 1606 | C2 29.9 4.8 8.74 42.3 28.1 16.9 324 1.97 4.2 22.7 0.01 0.26 0.13 0.13

20230417 | 1624 | C3 30.5 3.9 8.60 43.0 28.6 31.7 55.0 81.85 4.2 21.6 0.01 0.40 0.13 0.18

20230417 | 1651 | C4 31.1 4.5 9.15 43.8 29.2 4.2 41.2 6.58 2.8 19.1 0.00 0.26 0.28 0.11

20230417 | 1335 | C5 34.6 6.4 9.43 40.7 26.9 3.8 534 13.99 8.0 40.4 0.07 0.34 1.21 0.36

20230417 | 1407 | C6 32.0 6.1 9.18 43.3 28.8 4.5 29.0 0.26 4.3 25.2 0.00 0.20 0.40 0.13

20230417 | 1441 | C7 32.1 8.1 9.31 39.5 26.0 8.9 69.2 34.62 6.1 354 0.06 0.25 0.38 0.17

20230417 | 1515 | C8 31.6 5.6 8.84 42.7 28.4 1.2 34.8 1.42 4.0 23.2 0.01 0.34 0.15 0.16

20230713 | 1342 | Cl 32.9 4.3 8.27 40.9 27.0 39.0 172.0 | 15.86 2.8 9.7 0.01 0.33 0.09 0.10

20230713 | 1400 | C2 33.6 59 8.40 40.0 26.4 14.4 65.0 3.91 3.5 12.8 0.00 0.17 0.13 0.10

20230713 | 1416 | C3 333 4.0 8.24 41.7 27.7 36.3 2274 9.87 3.1 10.2 0.01 0.21 0.12 0.08

20230713 | 1434 | C4 343 43 8.54 42.4 28.2 34.2 178.8 8.81 5.9 19.8 0.01 0.25 0.12 0.20
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DEPY R |R | KB | RF | BkE | HETR | BRE | BAER | By |(ExF | 4210F | £23F | [NO¥] | [NO*] | [POsF] | [NH*]

# | (°C) | (mg/L) (ms/em) | (psu) | (NTU) | BE4¥ a ER 5% | (mgl) | (mgL) | (mglL) | (mg/L)

(mg/L) | (ug/L) | (mg/L) | (mg/L)

20230713 | 1237 | C5 | 37.1 9.8 8.82 39.3 25.9 14.4 80.4 | 2561 | 103 34.8 0.00 0.27 0.30 | 0.10
20230713 | 1255 | C6 | 35.6 4.5 8.51 42.8 28.5 249 | 178.6 | 6.61 5.4 18.3 0.00 0.12 0.11 0.11
20230713 | 1305 | C7 | 35.5 52 8.65 38.7 | 253 20.0 | 140.4 | 26.99 33 11.8 0.00 0.26 0.07 0.14
20230713 | 1322 | C8 | 34.8 5.7 8.49 | 408 26.9 13.0 93.2 5.00 4.4 13.8 0.00 0.25 0.14 | 0.10
20231013 | 1614 | C1 | 259 55 8.11 27.0 17.1 25.9 38.4 | 53.76 5.6 25.4 0.02 0.30 0.43 0.14
20231013 | 1635 | C2 | 26.8 4.7 8.06 26.9 17.0 14.1 21.4 | 24.65 4.0 23.4 0.03 0.36 0.50 | 0.14
20231013 | 1704 | C3 | 27.1 4.0 8.03 26.9 17.0 | 40.1 378 | 3977 | 4.1 26.4 0.01 0.25 0.31 0.15
20231013 | 1716 | C4 | 27.6 49 8.53 26.8 16.8 15.5 50.8 | 31.01 3.9 25.9 0.01 0.15 0.49 0.10
20231013 | 1333 | C5 | 323 7.6 8.46 23.5 14.6 17.0 63.2 | 7937 | 4.0 30.4 0.02 0.37 0.41 0.16
20231013 | 1412 | C6 | 32.0 8.6 8.75 25.4 16.0 18.4 | 26.0 | 4529 52 35.9 0.04 0.31 0.57 0.13
20231013 | 1453 | C7 | 29.1 4.6 7.94 23.5 14.7 19.7 226 | 3807 | 4.7 32.4 0.08 0.31 0.54 1.29
20231013 | 1535 | C8 | 27.8 5.6 8.22 26.5 16.7 11.2 45.8 | 20.87 3.6 21.9 0.03 0.32 0.77 0.24
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NN B EE LR

R

B e [EE FF R R

1 2 3 4 e

# 3 < U 54944 | Scomberoides commersonnianus v v

s g < Ps @ | Elops machnata v v v v
B A |~ WEE A | Ambassis macracanthus v

i ~ Bk Planiliza macrolepis v

V& 8 v &g M | Bostrychus sinensis v
Hogkgh$ | P &=H W5 | Monacanthus chinensis v

R P A{# | Lateolabrax japonicus v

Y A | P NEEE & | Gerres japonicus v

LA ‘N3 FRAK . | Pseudogobius javanicus v

ol z F 7 Bl Pelates quadrilineatus v v v
Boaf R B v g2t | Oreochromis niloticus \%

f#n

g A | F &R A | Ambassis buruensis v

a T Rhabdosargus sarba v v

BoAF EREE Tilapia zillii v v
or ¥ ke | Sillago sihama v

B E 5% A4 Cichlidae spp. v

oy ve W AR T8k | Praealticus striatus v

R A | B RER A | Ambassis urotaenia v v
ol o £ ol Terapon jarbua v v v \%
P =48 % B | Butis koilomatodon \% \%

E8AF | R G Scatophagus argus v

SR gL | & L9k 4 | Siganus canaliculatus v v v
R e 38 AR | Mugilogobius abei v

R 7 B §RHE | Acentrogobius viridipunctatus v

®

i W g 4& | Chelon affinis v v

= A Clupanodon thrissa v v v
T LRSS Gambusia affinis v v

o M F B E M| Lutjanus russellii v v

W F B 57 f& Nuchequula mannusella v

o A o A Lutjanidae spp. \%

3 e S Crenimugil crenilabis v
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,};L IR g7 v‘}?& @%Je @%Je é;F‘Je E
1 P 3 4 %

Hopkgh 4L | H pRgs L Monacanthidae spp. v v

#E LA sk {#R L | Acanthogobius ommaturus v v

B HER A B | Omobranchus fasciolatoceps v

T ot I A Pomadasys maculatus v

LA ¥ <8B4 7. | Amoya pflaumi v

e g | mHRE R Gerres erythrourus v

A A % % ks | Hippichthys penicillus v v
3

il T pR A Acanthopagrus latus v

s | w G Monopterus albus v \% \%

=F B k757 | Sardinella melanura v v v

2% 2 % 8 | Butis melanostigma v v v v

At 2R A Acanthopagrus schlegelii v v

A | BB S k@ | Takifugu niphobles v

A F | B 2 45K & | Gerres oyena v

LA o v B 7. | Rhinogobius giurinus v

AL % N FEA_ | Thryssa hamiltonii v

Lk L Konosirus punctatus \

L S % & | Planiliza subviridis v

a WA LT Acanthopagrus taiwanensis v v v

T B A Periophthalmus modestus v

SRR F | ARSI Siganus fuscescens v v v

kg | F WRRL | Grammoplites scaber v v v v v
E .

o 5P SR e Nuchequula nuchalis v

LA A Tridentiger barbatus v

i o Planiliza haematocheilus \%

fa #i #+ (% 31) | Serranidae spp. \%

#E LA 2L R F 4 | Glossogobius olivaceus v

o B-F %4 . | Tridentiger bifasciatus v v

# B sF) 4K | Psammogobius biocellatus v

#E LA oar F#K | Psammogobius biocellatus v v v
i

il i Cyprinus carpio carpio \%
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B A#n a2 ERTHERFE2)
ﬁ IR g7 é%»-%k @% =%k A
1 2 3 4 7
gt i Carassius auratus auratus A% v v
ot Bz a Pseudorasbora parva v A% v % v
HF i Mugil cephalus v v v
- AL 2 Mugilidae sp. 4 v v
BB #25 B (v* | Pleuronectiformes spp. v v 4 v
P A)
e LA Gobbidae spp. v
e I AR L Taenioides cirratus v
AR B 7 (8 | Anguillidae spp. v
A
é%:

21 BAF WU RTE 2 RS CREF T W 3R FEEFEF
HRE 20120 AP AP A ES T RLA AL HE o Mo A E A2 AP RURA RS
30 RS 2015 . &M RE B S TR A (3/3) - p\ﬁifﬁlﬁ]ﬁéﬂﬁ%‘ﬁww&?ﬁgg@és
PHTAR 2 o

41 4kEEs 20180 Z Bk ERBEE YR AT RLAE(GB) P RBRFEAY £
R A LN S S U

1:&zz2>2001 90 # EFPRFFAGEADE W2 3F2 P EFa
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RAs e (6505 5 1) 45

;fi LA g 7 vljglc vfk vfk #\;ﬂ

B AL % §n 4L sp. Corophiidae sp. \

BedE i BYEE sp. Platorchestia sp. v

G P T Metopograpsus v v
quadridentatus

s > &L sp. Grapsidae sp. v

N EERE Pyrhila pisum v

< PR b Macrophthalmus banzai v

N oo e Austruca lactea \

VR M 4 Austruca perplexa v

v LRt =R f Tubuca arcuata v

o+ ¥+ Fsp Portunus sp. v

#+ PR R Al Portunus pelagicus v v

H+ T Scylla paramamosain v

#+ Y2l 7 4% Scylla serrata v v v \%

#+ &4 e B Thalamita crenata v v v v

i+ ST Parasesarma bidens v

g+ s BEEE A+ Parasesarma pictum \ v v

B i AR & Chasmagnathus convexus v

B i poASERE Eriocheir japonicus v

5 T AR Gaetice depressus v \ v

5 [FRR N C Helicana doerjesi \

5 RN Helice latimera v v v v

5 R i Hemigrapsus penicillatus v v v

5 {Ep LA Metaplax elegans v v

7 FRIE Varuna litterata v v v v

L #EF sp. Alpheidae sp. v

£ R Lo g Exopalaemon orientis v v v v

£ RFiE AL £ RS Macrobrachium equidens v v

£ RFiE AL poAZIE Macrobrachium nipponense v v

£ REiE L i £ RRIE Palaemon serrifer v

g 7 FRATHHE Metapenaeus ensis v v

g ¢ R e Penaeus chinensis \4 v v v

g P oA B Penaeus japonicus \ v

¥ 3 e Penaeus monodon v
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g & $HE Penaeus monodon v

¥ CRE R Penaeus vannamei v
# i F B | KdpwEF B | Clibanarius longitarsus v v
el

R FolF AR Pagurus angustus v v v
R zzwFE® | Propagurus miyakei v

IR F B | BIEF B B4 sp. | Diogenidae sp. \%

el

s b M b AL sp, Ligiidae sp. v
B B PR R S b Harpiosquilla raphidea v v

b

Xy WS Amphibalanus amphitrite v
< }]?e :

1 ERA%% 52015 & F* R f 48 4

FHEID AR 2,

2'%#3?&4 12018 o 2 ~
B Fe B It 2o 7%
37T A 020220 B

Bk
PEEAR L o
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Bl LA o dR 2

TRA LGB P FIE RS FF £ R RS B Bt
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REFF (FHE 5 P) £ 8

. . > > Ak > Ak > =
m Fa— ' 1;;& Z;F%Jc 3;;% f& * ;
ek ]

L 34 Tegillarca granosa v

BEef | p ARE Modiolus nipponicus v

EEFeH | AT EE Musculus senhousia v

FEas | Ak E S Laternula anatina \

WENEFL | 455 Bub Laternula marilina v

ZRF | 228 Placuna placenta v

Fadl g o FUEFL sp. Ostreidae sp. v

Fatl ¥ o R Ve Crassostrea echinata v

24t Ly Y Glauconome chinensis % \%

B IFssft | A58 IF il Mactra veneriformis v

HZIeF | F%F Sanguinolaria diphos v v v v

e ™ Solen strictus v \ v

AHEF | 0 d Bl A Leucosphaera oyamai v

35 L Fis&fpenl & Cycladicama coreensis v

) $LT S N 37 Anomalocardia % % \% \%
squamosa

) $LT S b Y Cyclina sinensis v v v A%

) $LT S R I Y Dosinella angulosa v

 $ET S 2 W o Dosinorbis japonica v v v v

 $ET S = Gomphina aequilatera v

 $ET S Rt Y Katelysia hiantina v v v v

S 5 R i Meretrix lamarckii v

S < s Meretrix lusoria v v

j S5 o B E & sp. Paphia sp. % v

j S5 o RN ) $ 7 Placamen isabellina % %

S EEF R Ruditapes v v v v
philippinarum

S BNy $7 Ruditapes variegata v

) Sy E [Fl @46 35 Tapes deshayesii v

IS oy e A Abrina lunella v v % %

72. Hagp ek 3%‘« Rg Reticunassa festiva v % v

A

AR AL T o ks R Bursatella leachii v
leachii
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7}& v g7 ® )EJe 2 ;;Je N }[?e 2 /]§Je zkvzﬁ
| 2 3 4 T
2SN VEE S Lunella granulata v v
AN S N A Austropeplea ollula v
4 a7 AL 4 B3 sp. Calyptraeidae sp. A%
Do gg 2| LR 2 sp. Assiminea sp. v v
e
LR AL TR flen- fA Diala semistriata v
A EELR AL | s bE Batillaria cumingi v
A ERIT AL | SEIF)A B Batillaria zonalis v v v N v
AEBLTAL | {2k s Cerithidea cingulata % % % % %
cingulata
BRI | B B s Cerithidea v % v v %
djadjariensis
ARELTFL | e p s Cerithidea \%
rhizophorarum
rhizophorarum
Foag L L3 FL sp. Stenothyridae sp. v
FR Y s Thiara riqueti v v v v
PRV E ik $7 Indomitrella martensi v v
SRR F o BRI Nassarius sufflatus v
%‘« HARF | X %‘« X3 Reticunassa festiva v
%‘« KA | m %‘« Ay Reticunassa % v
fuscolineata
S R T Varicinassa variciferus A
5
BEEH | A®mET Liolophura japonica v

> gk
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