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S

y f yYRAD YWy P ¢ Al

£t Q 4T7y11 Yoy ww 31 | ZMWZ
£MN T(Gobiidaen ¢t 47 (Awaous JYcellar

w A w(Sicyopterupsyjaponi wfSs.
macrostyt hddBemwi (Sti phodon aumopurpure
Ne w(s. percnopZaetygiToniunsg uiAl | i dae)
(Anguill a)ymaramoir ahap.) T(El eoAri dae)

(El eotr)ys afuqd@mpmhi ocara )Ppgrociephal a
(KuhlAidae(Kuhl i a day@kE nata rujpestri:
(@ 2},

W 2 (202®R&A) ADQ 7|
T, ( Mn

Anguillidae Anguilla marmorata 0 *
Anguilla sp. a”

Eleotridae Eleotris fusca *
Ophiocara porocephala 3 *

Gobiidae Sicyopterus japonicus w A w*
Sicyopterus macrostetholepis y w*
Stiphodon percnopterygionus MNe ow*
Stiphodon percnopterygionus ne w*
Awaous ocellaris 4 *

Kuhliidae Kuhlia marginata *
Kuhlia rupestris €E *

bh*h 6y  §Q



110 3Ty6 YZMW T(Pal aemoni dae)
t Yununti A (MacrobrachijumprAau@dtral e
jarogensaAa (M. )awt33 T(Varuvimndae)
3 (WMaruna )hiyterat gl atyeriocheir for

nQ M W Tt L7t 3 Wy .
(@ 3),
@ 3 (20232) ADQ 7|
1. ( Mt
Atyidae Atyopsis spinipes [ r ¥
Varunidae Varuna litterata ) 3
Platyeriocheir formosa J *
Palaemonidae Macrobrachium australe | A
Macrobrachium jaroense &% A *
Macrobrachium lar NA *

hh*h @y  {Q

1t "QQ 2 21T 2 Yunt (Septari a
porcewd an(@t enomel an® 4 pl i cari a

® 4 (2022) Q adQ |

T, . Mn
Neritidae Septaria porcellana
Stenomelania Stenomelania plicaria

mno 7 6353vV9TVyV9 YZMW 3
(Ephemet opter ¥ifnXx Baes pys!)
(Ecdyomspius (Ephensepl.2d)i L 5(0OdoWNat a)
mnxd T(Gomphida¥ SBEPer | iAdide (& p) )



&5 (2022KN0 ADQ " |

5, T, . Mn
Coleoptera
Psepl Inax sp. 1 & a-
Diptera
Tipulidae
1asp. € a”
Ephemeroptera
Baetidae
sp. X a’
Heptageniidae
nurussp. . a-
Ephemeridae
nerasp. a”
Hemiptera
Veliidae
relia sp. I a-
Megaloptera
Corydalidae
Protohermes grandis € 5f
Odonata
Gomphidae
Gomphidae sp. {1 7Ta-
Perlidae
Perlidae sp. Yy Ta-°
B)11P=hy -1 = ' R N ARDQ v
( Y20 230 n - 1 7 B HAux
AY A W B/ =MNY ¢ +toVYu y 0
y f yMRAD yWwy P ¢ Al
Q 47y10 Yoy yw 1 | ZMWZ £
M oT( GobiidaYem)n £t wA Wy VY Y
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Z~ Hz T(AnguiAlWA dAe) japoniyca T
(El eoArf dadbl eotris Yaant hjoppo ma
(KuhlA i daeW)y€E [ ~ Wt Y/ ¥

( 4f0) wA w(11dmnt 5 8b N M

(@ 6)),

@ 6 (202R&%) ADQ 7|

T, . Mn

Anguillidae Anguilla japonica w A *
Anguilla marmorata 0 *

Eleotridae Eleotris acanthopoma f *
Eleotris fusca *

Gobiidae  Sicyopterus japonicus w A w*
Sicyopterus lagocephalus y w*
Stenogobius genivittatus w*
Stiphodon atropurpureus e o*
Stiphodon percnopterygionus e o*

Kuhliidae Kuhlia rupestris €E *

dh *h &y qQ
o) 4Ty 11 YZMW T(Pal aemdani dae)
Yunti Ay A (Macrobrachiu)p @&racilir
A (M. hyre€tA iM. [ appn¥ @&uin A (M.
pl aci)dzi um T(AtyNMdBE) (Atyopsi 3y spini
T (Pot afmi d¥e) (Candi di opot)imom pengl
(Geot hel phl)y8a TifiVvaouhli dde)
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® 7 (2023) ADQ " |

T, ( Mn
Atyidae Atyoida pilipes y r ¥
PalaemonidaeMacrobrachium australe I A
Macrobrachium gracilirostre A
Macrobrachium horstii A *
Macrobrachium japonicum €EEA *
Macrobrachium lar NA *
Macrobrachium placidulum A
Potamidae  Candidiopotamon penglai Y *
Geothelphusa bicolor 2 *
Grapsidae  Platyeriocheir formosa y *
Varuna litterata ] 3 *

®h*h ey 7 Q

R f /31 273 Yunt  T(Thiati diae)
4L y T(Nerifti da(@®g)

@ 8 (202KB)r ADQ 7|
T, . Mn .

Neritidae Septaria porcellana

Thiaridae Mieniplotia scabra

Stenomelania plicaria

Ao/ 3T 3 Yunx T(EphemAri dae)
~ YA€ T(Li morAi iEda&€) (He x atsopjnd) T
Ad T&° (Gomphi (% sp.)

® 9 ( 2 OKRIB) ADQ " |
T, ( Mu .

Ephemeridae Ephemerasp. a’”

Limoniidae = Hexatomasp. € a’”

~

Gomphidae Gomphidae sp.4 T &
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®10 (202K) ADQ "

L

<) T

Acnanthales
Cocconeidaceae
Cocconeissp.
Bacillariales
Bacillariaceae
Bacillaria paradoxa
Nitzschia palea
Nitzschiasp.
Chaetophorales
Chaetophoraceae
Cloniophora sp.
Cladophoraceae
Cladophorasp.
Cocconeidale
Cocconeidaceae
Cocconeis placentula
Cymbellales
Cymbellaceae
Cymbella ehrenbergi
Cymbella pusilla
Cymbellasp.
Gomphonema gracile
Gomphonema olivaceum
Diatomales
Diatomaceae
Fragilaria sp.
Synedrasp.
Synedra ulna

D
D

Q)¢

Q)¢

Q)¢

Q)¢

Q)¢

Q¢ Qx

11



®10

5 T Mn
Mastogloiales H>D
Achnanthaceae H>D

Achnanthes exigua
Achnanthes minutissima
Melosirales
Melosiraceae T
Melosira varians
Naviculales
Amphipleuraceae
Frustulia sp.
Diploneidaceae
Diploneis splendida X
Naviculaceae
Gyrosigma attenuatum 3 0
Navicula sp.
Pinnularia sp. S
Stauroneissp.
Oscillatoriale:
Phormidiaceae
Phormidiumsp. 1
Rhabdonematales
Tabellariaceae
Diatoma vulgare
Stephanopyxales
Hydroseraceae
Hydroserasp. A
Surirellales
Surirellaceae
Surirella sp.
Thalassiophysales
Catenulaceae
Amphora ovalis
Zygnematales
Zygnemataceae
Spirogyra sp. k%

Q¢

Q¢

Q)

Q)

D¢ Q)

Q)¢

Q¢
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®1l1l (2014)Q ~ |

T, ( Mn .
Anguillidae Anguilla marmorata 0 *
Cyprinidae Candidia pingtungensis Y
Eleotridae Eleotris fusca *
Eleotris melanosoma *
Ophieleotris aporos 3 *
Gobiidae Schismatogobius ampluvinculus r w*
Schismatogobius roxasi I o
Sicyopterus japonicus w A W*
Sicyopterus macrostetholepis w*
Stiphodon atropurpureus ne o*
Stiphodon percnopterygionus e o*
Awaous ocellaris an *
Kuhliidae Kuhlia marginata *
Kuhlia rupestris €E *
Mugilidae Mugil cephalus *
Poeciliidae Poecilia reticulata 3 0
Rhyacichthyidae Rhyacichthys aspro *
Syngnathidae  Microphis leiaspis *

hh*h @Y  {Q
(2) T=061F Ne W ARDQ

( Y20120° 7 F ANe B M mRNAQY
A h z v Wy YA u VA
Q tvnV |
Q1 21Ty53 YZMW ®Tt Yi X
14 Yunt+t N4 A  (Awaous melanocephalis 2w
(Glossogobius aurelly = 3 9w  (G. celebiuyy
(Periophthalmus modestys d o (Rhinogobius similly | =| d
@ (Rh henchuenensig T Oy &% T @y wA

Wy y w (Sicyopterus lagocephallg W
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(Sicyopus zosterophorgin Wy N wwy JOIS)
@Y Znunt T (Cyprinidae)Y 3 X5 Ywunty
(Candidia barbatdy 3% E (Opsariichthys kaopingengis
(Carassius auratysy ©  (Hemiculter leucisculysi 1, y ¥
(Tanakia himantegyp Q D W Z ARMQLOoYQX 38
i (®12)],

®12 (2012)a2Q ~ |

T, ( Mn
Anguillidae Anguilla marmorata 0 *
Ambassidae Ambassis gymnocephalus *
Ambassis urotaenia f *
Carangidae Caranx sexfasciatus r *
Channidae Channa striata
Clariidae Clarias fuscus W
Cichlidae Oreochromisspp. B
Cichlasoma managuense H
Geophagus brasiliensis hn e
Cyprinidae Candidia barbata Y
Opsariichthys kaopingensis % E
Carassius auratus
Hemiculter leucisculus S)
Tanakia himantegus y Y
Eleotridae Eleotris acanthopoma [ *
Eleotris fusca *
Eleotris oxycephala C *
Giuris margaritacea z *
Gobiidae Awaous melanocephalus N4 A *
Glossogobius aureus 2w o*
Glossogobius celebius 299w w*

Periophthalmus modestus

17



®12

T, . Mn
Rhinogobius similis d o*
Rhinogobius henchuenensis | 4 ¢ ®*
Schismatogobius ampluvinculus r w*
Schismatogobius roxasi 2 T oF
Sicyopterus japonicus w A w*
Sicyopterus lagocephalus y w*
Sicyopus zosterophorum w*
Stenogobius genivittatus w*
Stiphodon atropurpureus MNe w*
Stiphodon percnopterygionus ne o*
Gerreidae Gerres filamentosus Y *
Kuhliidae Kuhlia marginata *
Kuhlia rupestris €EE *
Lutjanidae Lutjanus argentimaculatus *
Mugilidae Planiliza subviridis o8y
Planiliza macrolepis € *
Mugil cephalus *
Moolgarda cunnesius e *
Moringuidae Moringua macrocephalus € *
Osphronemidae Trichogaster trichopterus (TS
Poeciliidae Gambusia affinis
Poecilia reticulata 0
Rhyacichthyidae Rhyacichthys aspro *
Scatophagidae  Scatophagus argus *
Sparidae Acanthopagrus berda J *
Syngnathidae Hippichthys spicifer *
Microphis leiaspis *
Scorpaenidae Tetraroge niger 6 *
Siluridae Silurus asotus
Terapontidae Mesopristes cancellatus 1 4 *
Terapon jarbua 0T *
bh *hH &Y  {Q
Q) 6Ty43 YZMW T (Atyidaek

Y2 X17 Yunt+y r (Atyoida pilipesy I R X
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1 a

Ro (C. gracilipegy 0

lacagensiyy € o0

~

prashad)y

(C. villadolidi)y ® o
denticulatgy Z Il ¢

(Atyoida sp.y o]

€ 0 (C. multidenticulatay 0

o (C. serratirostrigy

(C. macrodentatay

(Caridina brevicarpali3y

0]

(C. webern)w u .

% 0

(C. merton)y €

(C. gracilirostris)y

(C. pavirostrigy

o)

(C. typugy

T (Palaemonidad) 1

o

X15 Yun t

(Neocaridina

o

e

f Ay ‘A (M. equidenyy ‘A (M. esculentuny y
Ay A (M. gracilirostre)ly ®A yEEA Yy AR A ¥
NA ¥y 1A (M. latidactylugy ‘A (M. latimanugy
A (M. lepidactyloideyy w A A (M. nipponensyy A Wy,
2] (Palaemon concinnds "Q O WZ ANQLoY
QX3MQ +t N (6 13)]
w13 (2012) aADQ 7|
T, . Mw
Atyidae Atyoida pilipes y r *
Atyopsis spinipes [ r X
Atyopsissp.1 T a~ =
Caridina brevicarpalis o *
Caridina gracilipes Ro *
Caridina gracilirostris o *
Caridina laoagensis o *
Caridina macrodentata e o *
Caridina mertoni %0 *
Caridina multidenticulata €éo *
Caridina pavirostris o *
Caridina prashadi %0 *
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@13

Caridina serratirostris
Caridina typus

Caridina villadolidi
Caridina weberi
Neocaridina denticulata

PalaemonidaeVacrobrachium australe

Penaeidae

Potamidae

Grapsidae

Portunidae

Macrobrachium equidens
Macrobrachium esculentum
Macrobrachium formosense
Macrobrachium gracilirostre
Macrobrachium horstii
Macrobrachium japonicum
Macrobrachium jaroense
Macrobrachium lar
Macrobrachium latidactylus
Macrobrachium latimanus
Macrobrachium lepidactyloides
Macrobrachium nipponense
Macrobrachium placidulum
Palaemon concinnus
Metapenaeus ensis
Penaeus monodon
Candidiopotamon rathbunae
Geothelphusa albogilva
Geothelphusa ferruginea
Hemigrapsus penicillatus
Platyeriocheir formosa
Sesarmops impressum
Varuna litterata

Varuna yui

Thalamita crenata

<

X M
3 <3 ™ X

=
I
33
*

dh *H @Y

f'Q
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F Q31 147y 23 YW T (Neritidaelw U T

(Thiaridae)k YZT'31 X5 Yunt TAH '
(Clithon corondy p ¥ (C. faba)y (Nertina

variegatgy (N. insculptdy &1 (N. plicata)y 1, T

A (Melanoides tuberculatus tuberculajys (Stenomelania

costellarigy y (Tarebia graniferdy L] A a ¢

7

W (Pomacea canalicula)é 14)]

®14 (20172) 4AdQ ~ |

T, . Mw
Ampullariidae Pomacea canaliculata
Ancylidae Laevapex nipponica 0 A
Assimineidae Assiminea taiwanensis y W” e
Corbiculidae Corbicula fluminea Y
Dreissenidae Mytilopsis sallei R
Lymnaeidae Austropeplea ollula Ho
Radix swinhoei Y
Neritidae Clithon corona H'
Clithon faba py
Nertina variegate
Nerita insculpta
Nerita plicata T
Physidae Physa acuta
Planorbidae Gyraulus spirillus E -
Septariidae Septaria porcellana
Stenothyridae Stenothyra formosana VA
Thiaridae Melanoides tuberculatus tuberculatus
Mieniplotia scabra
Stenomelania costellaris
Stenomelania plicaria
Tarebia granifera
Unionidae Unio douglasiae taiwanicus y Y
Viviparidae Sinotaia quadrata quadrata Y i
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3. 1xN ADQ

3.1.1
Q 57y 17 L ZM &T( Gobiti dadl) Y
Q 10 Yunt @ Lents ped wVy P
Oy wA Oy y \ R w (Sicyopterus
l ong)y fil i3s w (Si cyopus 2oisterophorus

(Smil osicyopusQBepyur Q® w] Z° Q

B z T(AnguiA | iYdael)( El eoAri d@ang}
(Gi uri s ma¥ gav(ikuahcldiai d ae)EE

Wy T(Mugi AWdaelMool gardla peafusi.i

( Mugli dae spp.)

Cu  AQ 4Ty 15 L ZMY 3 AW ©T
i Mn Y Q3 10 Yunt wa~ yed

QWY Oy wA Wwyy WYy N y
3 wyf WY 06 wy Ve wYZ
M t 7Y 0 62 YZuty ® Q31
53 L Al =0 Wu3 Al B wa~ vy 3
WV 5 oA~ YZM wa~ wuf o
BO 20 213wvd’ O i TOAO = 0 nuJ (@)
1N
311 AQ 47Ty10 L] Al - aAMY ®7Tb
2 Y Q 5 Yunte€d wywA WOy Y
\ WYy Q0 wy Q0 w)] Z° bz TA
y TA Wuy€E Wy TAWSX T



a~ | ZMY kRt Q1 47910 YuWwwA Wt
Q YQ 3 421Yoyt 45em AUD to] ~

TA nnNnyqQ 10f2] MNe ww e6rBUY t| Z
Q tLEE ( 4f0)y ( 34y Ta~ ( 14y
y W(7)yed o(2)y 06 o (2)y Wws
)
W17 x AD Q
Xb gt
T, . Mn T A 3 T A 3
Anguillidae
Anguilla marmorata * 2
Eleotridae
Eleotris fusca * 62 5 * 102
Giuris margaritacea z * 1
Gobiidae
Lentipessp. wa” * 1
Rhinogobius gigas €Ed * 5 *
Schismatogobius ampluvinculus F o * 1
Sicyopterus japonicus w A ) * 20 * 421
Sicyopterus lagocephalus y (%) * 53 * 7
Sicyopterus longifilis N * 5
Sicyopus zosterophorus 3 o * 11
Smilosicyopus leprurus f W * 2
Stiphodon atropurpureus P Q W * 3 * 2
Stiphodon percnopterygionus ne o * 50 * 61
Kuhliidae
Kuhlia marginata * 30 * 34
Kuhlia rupestris €E * 5 * 40
Mugilidae
Moolgarda perusii W= * 1
Muglidae spp. Ta” * 14

dh *h Gy X 1°Q
3.1.2 HAD

Ao @ A 9 4 Yhz 25y37y4 |
ZMYW3 3 (Hemi pt@gr agy 2Ty 3 YQ 84
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M1 )YZMeWw (Rhagosppi pYas zZqda~ Yy

Cil aAQ B8 M Yodts 3YQ 27y3 |
31 A 31 i° AK ®1§

»18 #MND AD Q)

Xb Ut
% Metrocoris esakii 1
a~ 1 Rbhagoveliaspl. 1
a~ 2 Rbhagoveliasp2. 6
a’” Chironomussp. 1
B
3.13 6
" AMS Q 2T97 YuWw
(Pal aemdni da e)Q 5 Ybzi Ay A
yeeaA y NA Wy A L Z7 33 T
(Var uAi d&e) 100 oyu A~ (Pt ychognat hu:
spb.)

O TG AMQ 27y5 y68 YW NA &
YQ ®B35YZunt 3 YQ B30 (®1Y
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AA A QM 35

Q71 |

311 AQ B 2Ty5 0O Y W TL

YO B3 Yuntij

A yEE

A Wy NA YZ

MW N A t YQ 103Y~g A/ 321 v
LZuYAQu <0p ED BE A~ pRhYQ 62 Y
AL T 3 TA NA (103wuyf
A (21)Yub® VA t |
A 19 b AD Q|
Xb 4t
T, Mn T A 5 T A 3
Palaemonidae
Macrobrachium australe I ‘A 1 * 1 21
Macrobrachium formosense ‘A 1 *
Macrobrachium japonicum € é A 4 * 1
Macrobrachium lar N A 30 40 * 5 103
Macrobrachium placidulum ‘A 1 *
Varunidae
Ptychognathusspp. - a’” 62
Varuna litterata 3 30 17 * 30
dh*h Oy X1Q 2
3.14 Q
Q T(Ner iAti da@)219 =
Q' W3 A aABY TeBuaolb I QY.

®A3M &*fQ A NJ

D20 Q AD Q]
T, . Mn Xb U+b
Neritidae Septaria porcellana 48 46

B o /m?
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315 KR
2025 aQ1 w3 yl1myls (®2)

CUQl 2 y8Ty1l1lvy1260 / mInzZMY®

2 (Ochrodphyt(aBacill arigphyYQea®)
L~d2np t <Cuq Mn YQ 369 / mip~’
£t AnQ D (Synedrjal 80l nainy D &~
(Syspl89 / myly 01 a” (NitzspHiz#®d /
mm)Y+t 56 G~ ~ ]

30 A1 2 y9T7y159y3,4480mmMYub
A A YQ 14 L AGw n a” (Ni t zschi a
pl, 7940mnf) + L] ZaGKo'Y Q -1 Q

(0)]

SnNJ) LNJY8GA A Ay -d 5b5G Y

(Cymbel |l a )ehr5brGXer grinid = n
O 56 Gt YO 8b7 4 [
(Ochr aophmyt a9b G
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®21 = A Q]

5 T M X b 4t
Zygnematophyceae
Zygnematales
Zygnemataceae
Spirogyrasp. A a” 1,700
Bacillariophyceae
Bacillariales
Bacillariaceae
Nitzschiasp. noa 120 17,740
Cocconeidales
Cocconeidaceae
Cocconeis placentula 4 = n 360 60
Cymbellales
Cymbellaceae
Cymbella ehrenbergii 60
Gomphonema olivaceum 80 2,420
Gomphonema gracile > 500
Diatomales
Diatomaceae
Diatoma sp. Yy a 800
Fragilaria sp. D a 60 1,160
Synedra ulna nQ D 180 280
Synedrasp. D a 180 840
Mastogloiales
Achnanthaceae
Achnanthes exigua HD 80 380
Naviculales
Naviculaceae
Gyrosigmasp. X & 60
Navicula sp. 30 a 80 6,100
Surirellales
Surirellaceae
Surirella sp. a 1,240
Thalassiophysales
Catenulaceae
Amphorasp. n a 340
Amphora ovalis N 860
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)scinodiscophyceaea
Coscinodiscales
Coscinodiscaceae
Coscinodiscus lacustris A 40
Thalassiosirales
Thalassiosiraceae
Thalassiosirasp. a~ > 20
3 oM /I
3.2 N AD Q
3.2.1
Z AQ 14Ty32 | ZMYW T
(Mur aetni dae)Y 38 Yunts (Echi dna
nebu)y ds a (Gymnot hor aXy cihi |l o$®.i | us
eur ogywtus (G. flavi)jnargi nd@.usp)yct us
Q= (G. Sthaoi (G. tai Wanefnsi s

(Uropterygius) B8l £tgodp(oPodnyalcuesh@ r i dae)
B6 Yunt Nxpd (Abudef doyf " Ipodr ez
sordy dup A (A . vaidjygi emmsi s (Chrysipter a
bi ocy¥lW at aa” (Chspy. 1 (Dascyl | us

trimagul atus

AQ 1494 YBz 97y 16 Y

W TA (Halichoeres nebw@l!l osus
7T YZ TA ~ pAd YQ 319 AA uQ

8Ty 19 YW Twuy Th Y. 35 VY
VA y L&®2p
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Acanthuridae

Acanthurus maculiceps [ f
Apogonidae

Ostorhinchus cookii A% wH
Blenniidae

Andamia tetradactylus X 1/

Istiblennius edentulus
Carangidae

Trachinotus baillonii b4
Gobiidae

Bathygobius cotticeps W
Labridae

Halichoeres margaritaceus

Halichoeres marginatus

Halichoeres nebulosus

Halichoeres scapularis

Halichoeres trimaculatus  t
Lutjanidae

Lutjanus fulviflamma k%

Lutjanus rivulatus &
Mullidae

Parupeneus ciliatus

Parupeneus indicus e

31

15

56



Xb

4+

Muraenidae
Echidna nebulosa
Gymnothorax chilospilus
Gymnothorax eurostus

?
A

Gymnothorax flavimarginatus

Gymnothorax pictus

Gymnothorax shaoi

Gymnothorax taiwanensis

Uropterygius oligospondylus
Pomacanthidae

Pomacanthus semicirculatu
Pomacentridae

Abudefduf lorenzi

Abudefduf sordidus

Abudefduf vaigiensis

Chrysiptera biocellata

Chrysipterasp.

Dascyllus trimaculatus
Scorpaenidae

Parascorpaena aurita
Serranidae

Grammistes sexlineatus

(-4

;A |-

15

57



322 0

AT =NZ1 o} AQ 21Ty 45 | ZMW b
U 7T (Diogenidae) 1 YQ B 10 Yunt

m U  (Calcinus elegany & U (Ca. gaimardi)

3 U (Ca.latengy Hb U (Ca. minutuyy =

U (Ca. morganly 3 = U (Ca.vachony F

U (ClL corallinugy U (Cl. englaucuyy U

(Dardanus guttatug Z Il £ T (Portunidaey Q B 44 Q Y
nn t (Charybdis annulaty I (Thalamita admeby
— (Thranita holthuisiw uy, A (Thr. prymna|,

A/ 107y 18 | <C1 AQX 67Ty 8 |

1 A AW H T (Chthamalida€d = ©siH> t -

NQ Ydt 1733 /mYt CI A = nQ L Zu
£ b U T (Diogenidaeh = U (Calcinus gaimardjY
308 /ml~ 2 W =x U - Yt
089 /m3] 3 Ao/ ABS8TYI13 | 1 W @b

(Chthamalus morp YQ 267 /ImYtAU - Q
Lo 2 W U < Yt 356 /m}

Cn  AQa 15Ty 25 | ZMW b U T. N
YQ 5 L0 1 1 B4 YO 2 1 B2 |
A1 A/ B 157y 30 L ZM 1 Q2 25 Y~
2 Q1 13 ® 1Y » U T b Y

1 8 Y 2 /a1 2]

58



®23 0 N'Q AadQJ

3 T . Mwn
Arthropoda
Thecostraca
Balanomorpha
Chthamalidae
Chthamalus moro " oBiHb

Hexechamaesipho pilsbryd = r & H
Tetraclitidae
Tetraclita formosana R
Scalpellomorpha
Lepadidae
Lepas anserifera
Malacostraca
Isopoda
Ligiidae
Ligia exotica
Isopoda sp. R
Decapoda
Alpheidae
Alpheussp. sp.
Palaemonidae
Gnathophyllum americana ©

O

sp.

17

0.4

27
2.7

0.4

0.4
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Stenopodidae

Stenopus hispidus
Thoridae

Heptacarpus futilirostris
Palinuridae

Panulirus ornatus
Epialtidae

Tiarinia cornigera

Eriphia ferox
Grapsidae

Grapsus albolineatus

Grapsus tenuicrustatus

Pachygrapsus minutus
Percnidae

Percnon planissimum
Portunidae

Charybdis annulata

Thalamita admete

Thranita holthuisi

Thranita prymna
Varunidae

Varuna litterata

RF

[ W
Q=

© O

Ho4

0.4

04 *

0.4

0.4
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Xanthidae
Actaeodes tomentosa A X
Leptodius sanguineus ¥

Palapedia rastripes R
Xanthidae sp. [ sp.

Ocypodidae
Ocypode ceratophthalmu$
Ocypode sinensis M
Macrophthalmidae
Chaenostomasp. E
Porcellanidae
Petrolisthes coccineus n vy

[T >[M

Petrolisthes larmarckii  "H® y

Petrolisthes pubescens AY
Coenobitidae

Coenobita rugosus J 6
Diogenidae

Calcinus elegans m

Calcinus gaimardii
Calcinus latens
Calcinus minutus
Calcinus morgani

X F .0 X

sp.

L S S i

0.9

o4 * 09 ~*

0.9

0.9

13

0.4

0.9
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Calcinus vachoni 3 &
Clibanarius corallinus -

Clibanarius englaucus T

Dardanus guttatus

Diogenessp. b sp. 0.4 *
Paguridae
Pagurus decimbranchiae U
dh *h Oy X1 Q L

B MxXxCxe
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Mollusca
Polyplacophora
Chitonida
Chitonidae
Liolophura japonica w
Ischnochitonidae
Lepidozona coreanica
Ischnochiton comptus
Gastropoda
incerti ordinis
Nacellidae
Cellana nigrolineata €
Cellana toreuma 0
Lottidae
Lottia luchuana 0|
Nipponacmea schrenckii 0 |
Patelloida saccharina R
Cycloneritida
Neritidae
Nerita albicilla
Nerita costata T
Nerita ocellata
Nerita plicata Ch

< <

P
Cn
<

0.4

6.2

0.4

13

04 *
33 *
0.4
1.3

6.7

14

9.3

1.8

0.9

0.4
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Lepetellida
Haliotidae
Haliotis diversicolor
Trochida
Trochidae
Diloma piperinum
Monodonta perplexa
Pictodiloma suavis
Trochus chloromphalus
Trochus stellatus
Caenogastropodzcertae sedis
Cerithiidae
Cerithium zebrum
Clypeomorus chemnitziana
Rhinoclavis sinensis
Rhinoclavis sordidula
Planaxidae
Hinea fasciata
Hinea zonata
Planaxis suturalis
Supplanaxis niger

CcCc C

2.2

3.1

0.4

1.8 ~*

04 *

1.3
0.4

1.8

0.4

2.2

1.3

2.7

1.3
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Littorinimorpha
Bursidae
Bursa bufonia
Cypraeidae
Cypraea tigris
Mauritia arabica
Mauritia mauritiana
Eulimidae
Melanella cumingii
Hipponicidae
Sabia conica
Littorinidae
Echinolittorina malaccana
Echinolittorina melanacme
Echinolittorina millegrana
Littoraria undulata
Rissoinidae
Rissoina ambigua
Rissoinidae sp.
Neogastropoda
Columbellidae
Pardalinops testudinaria

W: W: W: Ww:

sp.

1.3
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Conidae
Conus chaldaeus
Conus coronatus
Conus lividus
Conus muriculatus
Conus sponsalis
Costellariidae
Vexillum amabile
Fasciolariidae
Turrilatirus craticulatus
Muricidae
Arakawania granulata
Coralliophila violacea
Drupa morum
Drupella margariticola
Mancinella alouina
Menathais tuberosa
Molgula siphonalis
Muricodrupa anaxares
Nassa francolina
Oppomorus purpureocinctus
Purpura persica

Ca a:

Or Or Or Or Ov

0.4
0.4

0.4

4.9

0.9

0.4

0.4

0.4

11
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Reishia clavigera

Sistrum ricinus

Sistrum ricinus

Muricidae sp.
Nassariidae

Nassarius velatus
Mitridae

Nebularia pellisserpentis

Mitridae sp.
Pisaniidae

Engina lineata

Nudibranchia

Bornellidae

Bornella hermanni
Facelinidae

Pteraeolidia semperi
Phyllidiidae

Phyllidiella lizae
Samlidae

Samla bicolor
Trinchesiidae

Trinchesiasp.

sp.

04 *

0.4

0.4
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Bivalvia
Arcida
Arcidae
Acar sp.
Barbatia foliata
Galeommatida
Galeommatidae
Scintilla violescens
Ostreida
Isognomonidae
Isognomon nucleus
Isognomonidae sp.
Ostreidae
Saccostrea mordax
Venerida
Veneridae
Gafrarium dispar

QR

sp.

0.4
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Porifera
Demospongiae
Sponge sp.
Cnidaria
Hexacorallia
Zoantharia
Actiniidae
Actinia equina

Anthopleura asiaticiU ©

Anthopleurasp.
Actiniidae sp.
Sphenopidae
Palythoa mutuki
Palythoa tuberculos
Zoanthidae

r

b

L

Isaurus tuberculatus y

Scleractinia
Poritidae
Porites lobata
Scleractinia sp.
Bryozoa
Gymnolaemata

YF

sp.

[“:)

sp.

L

0.4
sp. 26

3 F

sp.

0.4

0.4

3.1

0.4

0.4
0.4
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Cheilostomatida

Membraniporidae
Membraniporidae sp. 3 ~ sp.

Bryozoa sp.
Platyhelminthes
Polycladida
Planoceridae

Paraplanocerasp.

Notoplanidae

Notoplana sp.

Nemertea
incerti ordinis
Heteronemertea
Lineidae

Nemertea sp.

Annelida
Polychaeta
Errantia
Eunicidae

Eunicidae sp.

Clitellata
Rhynchobdellida

sp.

4 sp

sp.

sp.

m

sp.

74



Piscicolidae
Piscicolidaesp. sp.
Echinodermata
Crinoidea
Comatulida
Comatulidae
Comanthus parvicir A
Echinoidea
Camarodonta
Echinometridae
Colobocentrotus me
Toxopneustidae
Tripneustes gratilla & 1 w
Diadematoida
Diadematidae
Echinothrix diadem' |
Stomopneustoida
Stomopneustidae
Stomopneustes var E
Holothuroidea
Holothuriida
Holothuriidae

75



Holothuria moebii o %
Ophiuroidea
Amphilepidida
Amphiuridae
Amphipholis squanm H
Ophiacanthida
Ophiocomidae
Breviturma securis 0
Breviturma brevipes
Chordata
Ascidiacea
Aplousobranchia
Didemnidae
Lissoclinumsp.
Polyclinidae
Aplidium sp.

sp.

sp.
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Cyanophyta
Oscillatoriaceae
Lyngbya majuscula e € 0.00 0.02 * 0.01 * 0.00 0.00 0.00
Symphyonemataceae
Brachytrichia quoyi 0.44 * 0.33 * 0.39 * 0.00 0.00 0.00
Chlorophyte
Anadyomenaceae
Anadyomene wrightii T 0.00 0.04 * 0.02 0.00 0.00 * 0.00
Microdictyon nigrescens Ho 0.94 * 2.13 * 1.54 * 0.03 * 0.00 * 0.02
Boodleaceae
Boodlea composita X = 0.00 0.00 0.00 * 0.00 0.00 0.00
Caulerpaceae
Caulerpa microphysa Ho 0.06 * 0.00 0.03 0.00 0.00 0.00
Cladophoraceae
Chaetomorpha spiralis AR 4.08 * 0.68 * 2.38 * 1.00 * 1.05 * 1.03
Cladophoraceae
Cladophora sp. VA oa 0.00 027 ~* 0.13
Lychaete ohkuboana €e’ 1589 * 1364 * 14.77 * 10.12 * 20.03 * 15.07
Halimedaceae
Halimeda discoidea a 0.46 * 0.08 * 0.27 * 0.00 * 0.00 * 0.00
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Siphonocladaceae
Dictyosphaeria cavernosa 0.00 0.00 0.00 0.00 0.00 * 0.00
Boergesenia forbesii y
Ulotrichaceae
Ulothrix flacca 0.00 0.02 0.01 0.00 0.00 * 0.00
Ulvaceae
Ulva prolifera N 0.00 0.00 0.00 0.00 0.00 0.00
Valoniaceae
Valoniopsis pachynema "Q 2.44 0.61 1.53 2.14 042 * 1.28
Ochrophyta
Acinetosporaceae
Feldmannia mitcheliae ®WQ = 0.00 0.58 0.29 0.00 0.00 * 0.00
Dictyotaceae
Dictyopteris delicatula .; 0.00 0.04 0.02 0.00 0.00 0.00
Dictyopteris pacifica bl X ° 0.67 0.20 0.43 0.00 0.00 0.00
Dictyota rigida ) 0.73 0.00 0.37 0.00 0.00 * 0.00
Lobophoraasiatica 0ot i 0.167 0.00 0.083 0.00 0.00 0.00
Padina australis T GO i 1.64 0.42 1.03 0.00 0.00 0.00
Zonaria diesingiana { 0.00 0.00 0.00
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Sargassaceae
Sargassum aquifolium f 0.00 * 1.11  * 0.56 * 0.00 * 0.00 * 0.00
Sargassum ilicifolium b f 19.11 * 10.22 ¢ 14.67 * 2067 * 1289 * 16.78
Sargassum megalocystume f 239 * 033 ~* 1.36 * 011 ~* 0.00 * 0.06
Ralfsiaceae
Ralfsia sp. & a 0.00 * 0.00 * 0.00 * 0.00 * 0.00 * 0.00
Rhodophyta
Ceramiaceae
Centroceras clavulatum 0.00 0.00 0.00 * 0.00 0.00 0.00
Grateloupia ramosissima "Q 0.89 * 211 * 1.50 * 1.11 ~* 4.04 * 2.58
Champiaceae
Champia parvula 0.000 * 0.00 0.000 * 0.00 0.00 0.00
Lomentariaceae
Ceratodictyon repens t P 0.02 * 0.00 0.01
Corallinaceae
Arthrocardia anceps T 0.000 022 * 0.11
Jania acutiloba L QO F 044 * 0.00 0.22
Janiaadhaerens POF 0.00 * 0.00 ~* 0.00 * 0.00 * 0.00 * 0.00
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. X X
T Mwu
U w T 1
(%) (%) (%) (%) (%) (%)
Jania rubens 2k 0.00 0.00 ~* 0.00 0.05 0.03 * 0.04
Corallina aberrans 0.02 0.00 0.01
Cystocloniaceae
Hypnea chordacea QE 0.00 0.00 0.00
Hypneacharoides QE 0.00 0.00 0.00 0.00 0.00 0.00
Hypneasp. £ a % 02 0.00 0.11 0.00 0.00 0.00
Delesseriaceae
Heterosiphoniasp. & a 0.00 0.00 0.00 0.00 0.00 0.00
Gigartinaceae
Chondracanthus y & 0.00 0.00 0.00
intermedius
Gracilaria punctata 0.17 0.00 * 0.08 0.22 0.04 * 0.13
Gracilaria spinulosa f 0.04 0.00 0.02
Hydropuntia edulis KN W 1.00 1.72  * 1.36 0.44 022 ~* 0.33
Gracilariopsideae
Gracilariopsis chiangiii e ® 0.00 0.00 * 0.00 0.00 0.00 * 0.00
Halymeniaceae
Grateloupia sparsa A 0.33 0.03 * 0.18 0.00 0.00 * 0.00
Phyllymeniahuangiae pd 0.03 0.22 ~* 0.13 0.00 0.00 0.00
Hydrolithaceae
Amphiroa anceps o) 0.00 0.00 0.00
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. 1 % 1 2 X
T Mu
@ iV d l'f @
(%) (%) (%) (%) (%) (%)
Lithothamniaceae
Lithothamnion muelleri o & Y Q 0.00 * 0.00 0.00
Mastoporaceae
Mastophora rosea F 0.44 * 8.24 * 4.34 * 0.00 * 3.63 * 1.81 *
Peyssonneliaceae
Peyssonnelia boergesenii XX % p 0.17 * 0.00 * 0.09 * 093 * 0.00 * 0.47 *
Rhizophyllidaceae
Portieria hornemannii 1w 0.08 * 0.00 0.04 0.00 * 0.00 0.00
Rhodomelaceae
Acrocystis nana 0.00 * 0.00 0.00
Amansia glomerata 0 0.00 * 0.00 * 0.00 * 0.00 * 0.00 * 0.00 *
Chondrophycus undulatusA S 3 0.00 0.00 0.00 * 0.00 0.04 * 0.02 *
Laurencia sodwaniensis & P 017 = 0.00 ~* 0.08 0.00 * 0.00 * 0.00
Leveillea jungermannioides 0.000 0.02 * 0.011 0.00 0.00 0.00
Neurymenia fraxinifolia 0.00 ~* 022 ~* 0.11 * 0.00 ~* 0.00 * 0.00 *
Ohelopapa flexilis m D M\ 0.000 0.00 0.000 0.00 0.00 0.00
Palisada intermedia Q PR 0.333 * 1.39 ~* 0.861 * 027 * 0.04 * 0.16 *
Sporolithaceae
. y 2
Harveylithon sp. ° 2 a 0.07 * 0.08 * 0.08 * 171 ¢ 051 * 1.11 *
4 357 60 25 37 27 37 33 17 36 16 31 25
dh *Hh OV X1Q 1 |
U Lec Q 99 05x05%KCxeé ~ NMxd (%)
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Q27 . €£ X d ( %)
ca . 30 .. y
) > uxdg ) > uxXdg X d
0.44 0.36 0.4 0 0 0 0.2
23.88 17.22 20.55 13.28 21.78 17.53 19.04
( ) 2294 23.63 18.81 20.78 12.89 16.84 17.82
n 391 1405 898 527 879 7.03 8
52.94 4453 48.74 39.33 43.45 41.39
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G28 - kKvn a A 120w |

nQ n 2011 2022 Y 2023 2024 A
177 33 247 69 28T 85 227 69 177 49
1 871 14 47 11 47 10 479 57 17
117 19 227 58 271 75 197 60 137 32
I 0 8 9T 9 373 5T 5 3T 4
207 41 25T 52 237 42 197 42 217 52
0 1 37 11 37 6 41 11 275 27 7

18T 30 227 46 197 31 181 37 217 45

197 34 35T 79 55T 130 35T 72 331 78

Q e 4T 6 272 273 273 171
171 28 341 77 541 127 33170 331 77
6 Q 515 6T 13 771 16 77 15 819
[ Q ) 217 47 16 319 479
Q 8 475 67 7 57 6 57 6
z" o 10 Q o 373 373 313 27 2
(1 N) Q 3 17 1 777 3713 17 2
nooQ ) 171 27 2 1T 2 171
4n ) 1T 1 27 2 176 271 2
3 Q o} 171 27 3 172 171
T N 19T 30 55T 90 38T 76 46T 78
3t o} o} 18T 30 151 24 117 18
o} o} 3771 60 33T 52 35T 60
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