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Rhizosolenia 

setigera Chaetoceros castracanei





Asterionellopsis glacialis 
Biddulphia biddulphiana 
Chaetoceros castracanei 
Chaetoceros curvisetus 

Chaetoceros debilis 
Chaetoceros decipiens  decipiens 

Chaetoceros densus 
Chaetoceros didymus 

Chaetoceros lorenzianus 
Chaetoceros paradoxus 

Chaetoceros  
Chaetoceros teres 

Corthron criophilun 
Coscinodiscus asteromphalus 

Coscinodiscus granii 
Coscinodiscus wailesii 

Ditylum brightwellii 
Guinardia flaccida 
Guinardia striata 
Melosira sultana 

Nitzschia closterium 
Nitzschia longissima 

Nitzschia  
Odontella sinensis 

Pinnularia  
Pseudo-nitzschia pungens 

Rhizosolenia alata  indica 
Rhizosolenia setigera 

Schr derella delicatula  schr deri 
Thalassiostra rotula 
Gyrodinium spirale 
Noctiluca scintillans 
Protoperidinium  

Centropages abdominalis

Calanus sinicus
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Rathkea octopunctata 
Sigiura chengshanense 

Obelia  
Eirene  

Acartia hongi 
Acartia pacifica 
Calanus sinicus 

Centropages abdominalis 
Eurytemora pacifica 
Paracalanus parvus 
Labidocera euchaeta 

Corycaeus affinis 
Oithona similis 

Diastylis tricincta 
Acanthomysis  

Leptochela gracilis 

Sagitta crassa 



Potamocorbula anurensis Poecilochaetus serpens

Notomastus latericeus 
Tambalagamia fauveli 

Loimia medusa 
Euclymene annandalei 
Lumbrineris latreilli 
Harmothoe imbricate 

Nephtys oligobranchia 
Travisia  

Nopherus ambigua 
Magelona cincta 
Potamilla torelli 
Spio martinensis 

Phllodoce malmgreni 
Melinna cristata 

Paraprionospio pinnata 
Travisia japonica 
Neanthes japonica 

Sthenolepis japonica 
Anaitides papillosa 

Poecilochaetus serpens 
Terebellides stroemii 
Cirratulus cirratus 

Ophiodromus angustifrons 
Capitella capitata 

Marphysa sanguinea 
Lumbrineris heteropoda 



Glycera chirori 
Lumbrineris longiforlia 

Haploscoloplos elongates 
Siliqua pulchella 

Moerella iridescens 
Potamocorbula anurensis 

Xenophthalmus pinnotheroides 
Ampelisca brevicornis 

Gammarus  
Tritodynamia horvathi 

Amphwplus lucidus 
Protankyra bidentata 

 Amphioplus japonicas 
Cavernularia  

Nemertea  
Branchiostoma belohgi tsingtauense 
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Umbonium thomasi

Ruditapes philippinarum

Loimia medusa 
Diopatra chiliensis 

Lumbrineris heteropoda 
Glycera chirori 

Paraprionospio pinnata 
Haploscoloplos elongates 

Harmothoe imbricate 



Scolelepis squamata 
Mactra quadrangularis 

Umbonium thomasi 
Ruditapes philippinarum 

Cyclina sinensis 
Macoma incongrua 

Nassarius variciferus 
Littorina brevicula 

Rapana venosa 
Moerella iridescens 

Solen strictus 
Hemigrapsus sinensis 

Macrophthalmus japonicas 
Pagurus  

Callianassa japonica 
Harpiniopsis vadiculus 

Cavernularia  
Anthopleura  
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Proboscidactyla flavicirrata 
Pleurobrachia globosa 
Obelia  
Eirene  

Acartia pacifica 
Calanopia thompsoni 
Calanus sinicus 
Centropages dorsispinatus 
Centropages tenuiremis 
Corycaeus affinis 
Labidocera euchaeta 
Labidocera rotunda 
Paracalanus parvus 
Pseudodiaptomus marinus 
Evadne tergestina 

Sagitta crassa 

Oikopleura dioica 



Tambalagamia fauveli 
Sternaspis sculata 
Nephtys oligobranchia 
Nopherus ambigua 
Magelona cincta 
Spio martinensis 
Melinna cristata 
Paraprionospio pinnata 
Travisia japonica 
Sthenolepis japonica 
Terebellides stroemii 
 Cirratulus cirratus 
Amaeana occidentalis 
Ophiodromus angustifrons 
Capitella capitata 
Lumbrineris heteropoda 
Glycera chirori 
Nereis longior 
Lumbrineris longiforlia 
Haploscoloplos elongates 
Aonides oxycephala 
Moerella iridescens 

 Dosinia japonica 
Ampelisca brevicornis 



Typhlocarcinops  
Ampithoe valita 
Cirolana japonensis 
Paranthura japonica 
Hyale schmidti 
Harpiniopsis vadiculus 
Upogebia wuhsienweni 
Leptochela gracilis 
Amphwplus lucidus 
Protankyra bidentata 
Amphioplus japonicus 
Listriolobus brevirostris 
Branchiostoma belohgi 
tsingtauense 
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Loimia medusa 
 Neanthes japonica 

Ophiodromus angustifrons 
Lumbrineris heteropoda 
Glycera chirori 
Siliqua pulchella 
Littorina brevicula 
Ruditapes philippinarum 
Bullacta exarata 
Cyclina sinensis 



Mactra quadrangularis 
Umbonium thomasi 
Nassarius festiva 
Macoma incongrua 
Crassostrea Plicatula 
Batillaria zonalis 
Matuta planipes 
Pagurus  
Macrophthalmus dilataus 
Macrophthalmus japonicas 
Charybdis japonica 
Scopimera bitympana 
Hemigrapsus sinensis 









Clupanodon punctatus 
Setipinna taty 

Engraulis japonicus 
Johnius belengerii 

Pampus  argenteus 
Liza haematocheila 

Platycephalus indicus 



Ctenotrypauchen chinensis
Thrissa kammalensis

Callionymus kitaharae 
Enedrias fangi Wang & Wang

Sebastodes fuscescens
Chaeturichthys stigmatias

Cynoglossus joyneri
Odontamblyopus rubicundus

Acanthogobius hasta
Hemisalanx prognathus Regan

Triaenopogon barbatus(Günther)
Palaemon gravieri (Yu) 

Crangon affinis De Haan
Oratosquilla oratoria De Haan

Alpheus japonicus Miers
Leptochela gracilis

Alpheus distinguendus De Man
Charybdis japonica A.Milne Edwards)

Octopus variabilis (Sasaki)
Octopus ocellatus Gray
Loligo japonica Hoyle

Sepiola birostrata
Glossaulax didyma

Scapharca broughtonii
Rapana venosa (Valenciennes,

Scapharca subcrenata
Ostrea denselamellosa

Dosiniagibba
Polinices fortunei















Lophius litulon
Ctenotrypauchen chinensis

Clupanodon punctatus
Thrissa kammalensis

Protosalanx chinensis Basilewsky
 Callionymus kitaharae

Enedrias fangi
Syngnathus acus Linnaeus
Sebastodes fuscescens
Setipinna taty

Chaeturichthys stigmatias
Cynoglossus joyneri Cynoglossus

Johnius belengerii
Odontamblyopus rubicundus 

Hexagrammos otakii
Lateolabrax japonicus (Cuvier)

Ctenogobius gymnauchen
Acanthogobius hasta

Collichthys lucidus
Harengula zunasi

Scomber japonicus
Engraulis japonicus

Trichiurus muticus
Larimichthys polyactis (Bleeker)

Pampus  argenteus
Platycephalus indicus

Sphyraena pinguis



Triaenopogon barbatus

Lysmata vittata
 Palaemon gravieri

  Oratosquilla oratoria

Penaeus vannamei

 Alpheus japonicus
Alpheus distinguendus

Trachypenaeuscurvirostris
 Crangon crangon

Penaeus orientalis

 Charybdis japonica
Portunus trituberculatus

 Octopus ocellatus
Loligo japonica

 Octopus variabilis

Neverita didyma
Ostrea denselamellosa

Scapharca broughtonii
Rapanavenosa

Scapharca subcrenata

























































































































































vh
y

uh
xt

x

u
h

vuf
y
uN

yx
uN

xx
g

fv
y
uv

x
uu

t
u

byx

y

v
h

vuf
y
vN

yx
vN

xy
g

fu
y
vv

x
vu

t
v

byx

h

xN x

yN y

f



n

i i i l i
i

t H F t V u g

bf

























P k S

T

d H H

M
y
HPK

x
HPK

y
HvP

x
HuP

t
HP

yx

xK yK

fMMM M PM f















r r





n

j
ijjiji KSDW



Wi—— i

Dij—— j i

Sj—— j

Kij—— j i

i

Bi

Bi

Bi

Bi

i Bi



















































5.0
10.0
15.0







































k

k 



k





C C

C C

C C

C C

k k  











tD
y

tD
utx

TL

M
TLe

DDnt
M

m
yxC















































































































m

k
k

b

j
j

i
i RtvCQ









L

d



Q3

a n

P

M

T0

u

r



mf

Hc

Cp

Tb

Ta

HV

GSO2=2BS 

GSO2

B

S



GNO2=1.63×B× N× 2+0.000938  

GNO2

B

N

2

GCO=2330q×C 
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L L1+L2+L3+L4

L

L1  L1 N1 N1

L2 L2

L3 L3 N2 N2

L3

L4 L4 L1+ L2+ L3



L1



E=T×P1÷ × ×Y×6× 1- 1  

E

T

P1

Y

6

1



I =T×P /  J ×K ×P1  

I

P

J

K



P
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