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ABSTRACT

ABSTRACT

Keywords: intertidal zone, intertidal benthos, Chihu, fish

1. Introduction

Kinmen is continental islands located near the estuary of the Jiulong River in China,
Xiamen Bay. There are high biodiversity and rich biological resources and coastal wetland
environments around Kinmen. Coastal wetlands located at the intertidal region between land and
marine environment provides a variety of habitats for organisms. Due to the historical military
control, the lower level of development and human activity, extensive of natural resources were
reserved in coastal wetland. After the military control, the environment of Kinmen faced the
impacts of human development. In order to understand the changes of wetland environment, this
study is expected to survey the biodiversity of Kinmen coastal wetlands, establish the database of
wetland fauna and flora, and the stability of population is also assessing. The management
strategies and the environmental education programs were conducted to promote the importance

of the environment conservation.

2. Research method

This project is the ultimate period of a two-year project which was divided into three
periods covering the periods July 2013 to December 2013, January 2014 to December 2014 and
January 2014 to June 2015.

The aim of the project in this year (2015/1-2014/6), is a continuation of the study of Year
2013 to 2014, try to understand the fauna and flora resources in the coastal wetland including the
intertidal area and lagoon wetlands in Kinmen. The resources of benthos in the intertidal
wetlands were survey; the water quality, quantitative survey of fish and benthic community in
Chihu lagoon was studied. Furthermore, the checklist from literatures of the Kinmen were

revised continually.

Total of eight surveys of Chihu lagoon were executed from July 2013 to June 2015 in this

study after the quantitative survey were completed in February (winter) of this year. The

Xl
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composition of population of 20 intertidal wetlands, one freshwater wetland in Kinmen and one

off-island's intertidal wetland were studied in this project.

3. The important results:

There were high biodiversity in intertidal regions of Kinmen. Total of 221 benthic species of
103 Families, 21 Classes, 11 Phylum were recorded in 21 collection regions. Twenty-nine species
fish of 13 Families and fifty-three species of 32 Families benthic species were collected from

Chihu lagoon in this study.

The water quality, water level, circular and exchange of water was affected by sluice gates.
The salinity in Chihu lagoon were more stable near gates because the inflow of seawater, and the
water temperatures near gate were less stable than inner sites. The invasive fish, Tilapia spp. were

less abundance in the cold season because the less tolerance of lower temperature.

In our study, the new record gastropod, Cassidula (Cassidulta) doliolum (Petit, 1843) was
recorded from Tanto, Peishang, Mashang and JinShan River in Kinmen. It is also the first record
from East Asia. In addition, total of 14 climbing perch Anabas testudineus juveniles (3-5 cm)
were collected from Lingshui Lake, Lieyu in June 2013. The recruitment individuals showed the

evidence of the stable climbing perch population was distributed in Lieyu.

4. Suggestions and comments
Five commends were suggested in this study based on the mentioned results.

(1). The management and research of commercial shellfish in Chihu lagoon (short-term

commend)

It is necessary to establish the management system before promoting sustainable usages.
The fishery management based on the shellfish resource study is necessary. The conservation

educations for fisherman and certification for shellfish harvesting license have to conducted.

(2). The study of water quality, sediment, hydrology of Chihu lagoon (short-term

commend)

Xl
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The eutrophication of Chihu lagoon is related to water mass circulation. It is necessary to
study the hydrology in the lagoon. The hydrologic factors such the water mass, depth and
exchange rates between sea water and lagoon are necessary to clarify in order to improve the

biological resources and managements of the fishery in future.
(3)The study of ecosystem model simulation of Chihu lagoon : (mid-term commend)

The role of ecosystem model simulation in ecosystem is the important to understand the
ecological process in wetland and provide the predictable trends after the environmental
disturbance. The study of ecosystem model simulation of Chihu lagoons is helpful to predict the
fishery resources capacity under sustainable harvest and clarify the fishery behavior under

optimize management.
(4) Coastal Wetlands Conservation : (mid-term commend)

The precious organisms such as sea pan and Lingula anatina were found in the intertidal
zone of Kinmen in the study. There more biological resource should be highlight in Kinmen,
especially in Lieyu. According to the results, extensive and long-term research of intertide and
wetland biology and ecology is necessary. The environmental impact assessment should be

performed before any development construction in the intertidal zone in future.

(5) Encourage and reward the private fish pound surrounding Chihu lagoon remodel to

settling ponds or simple constructed wetlands : (mid-term commend)

Constructed wetlands are an effective way to controlling pollution originating from diffuse
sources like aquaculture and domestic wastewater. Constructed wetlands also can provide
habitats for organisms. We suggest that to solve the pollution problem of Chihu lagoon, one of
feasible way is, rewards and allowance methods can be establish in order to encourage the
owners of unused fish pond to sell or rent out for applying to application for the pollution

reduction of Chihu.

X1l
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EF iR Bt TiRB A (313)

—fitmg (W 4-1)
41~ EFRFA AR BIRZ A 20

NAFDP
ol b LR 5L e . HiFER
T 75 H R
£ F g
A \Y; Y Y \Y; 2013, 2014
% B \Y; Y Y \Y; 2013, 2014
% C Y Y \Y; \Y; 2013, 2014
% D Y Y \Y; \Y; 2013, 2014
% D Y Y \Y; \Y; 2013, 2014
%E Y Y \Y; \Y; 2013, 2014
%F Y Y \Y; \Y; 2013, 2014
7| e Bk
FE K-t \Vj \VJ \VJ \V/ 2013
Bokiw-o \Y; \Y; \Y; \Y; 2013
Bk -p \Y} \Y} \Y; \Y; 2013
i 3
&
% i o) A Vv Vv Vv 2013
A s B C \Y; \Y; \Y; 2013, 2014
v B D \Y} \Y; \Y; 2014
- E \Y; \Y; \Y; 2013
W iR-e E \Y \Y \Y 2013
&k F \Y; \Y; \Y; 2013, 2014
£ G \Y; \Y; \Y; 2013, 2014
LANEPES i H \Y; Y Y 2014
e I Y Y \Y; 2013
YINIPEY i 4 J Y Y Y 2013, 2014
FTER K Y Y Y 2013, 2014
NP0 L Y Y \Y; 2014
v M \Y \Y \Y 2013
i 7 g N Y \Y; \Y; 2013
PR o) \Y} \Y; \Y; 2013
RN B \Y} \Y; \Y; 2013, 2014
7] g
@ LB P \Y; \Y; \Y; 2014
£ K Q \Y; Y Y 2014
4 ARiA R Y Y \Y; 2014
2o S \Y \Y \Y 2013
TR A T \Y \Y \Y 2013, 2014
7 g
T iz u \Y, \Y \Y; 2014
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oxygen, DO) £ 7 38 o L ¢t » FZ AR T AP RI DA > BEFME Rk d ~ i
ERFLFUGFNAIP o R BRFRIEFLAB LT RPIRFA L el AL R
ki & 0 103 # 8 P (Beh B)E LI RIS K A B2 F X B Y AP R
hH A3 % o

AR A#E R R

EERFEAPANE RABRB B ¥ ARBR Y i kTR % (PH/ORP,
DO, CD/TDS METER, YK2005WA, Lutron Electronic Enterprise Co., Ltd.)ip| & -k (C )~
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Fry AR
REERPERER SRR T 2GR o IR P TR o SRR R PR ST T g e
=x (ind./net) # 7% o
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EF iR Bt TiRB A (313)

_ /—’: g 3 o
¥ = KAl = VA (RS

INEE RS X St

AFTHRBEPIINAZERHRTH > EFLF I RERES YT A RER P\#ﬁﬁt
P Ripd YU I HER AR S A R FHEP AR ES 2 H

(1) Shannon-Wiener’s diversity index (Shannonetal., 1963) # B = JUEEE SIS )
FAEF P E AR R RSB A AR XY AR RARE
RIS P T DM e fU R

%8 @ Y%, Phnky

H s R R dp i

St ik

Pi: % [ B4 (n) 28 BME (N) & (ni/N)

(2) Shannon-Wiener's evenness index (E) 353 Rip#ic #71- BHEEFY 23
FREp A fRR WL B ABMEED A faus] 2R -

!

Inf@
H @5 R Rk

S s T

Edplclic@ b Bl O~12 > gl dplic 30 1P 27 M ARBOEFBHE B
AT 32 BFAHART PAE o
(3) # &~ +7 (Cluster analysis) (Sneath and Sokal 1973 )
BHEAI KA HE 2 R B ER D > UA T A EEERHE o B
4 %5 B = (Operational taxonomic units) » % & BT = 43 » * T 3540 fFiedr  ( Average
taxonomic distance ) (Sneath and Sokal 1973 ) 3+ & % B~k =L cr4p B B 42*L  (Dissimilarity

matrix) > £ 2 UPGMA -~ ;# (Unweighted pairgroup method using arithmetric averages) #

+ # B  (Dendrogram) e

(4) % =~ = gz (Multi-dimensional scaling) ( Ludwig and Reynolds 1988 )
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FEHIARRZREATEREZ FHFRES TP URR - BRTARE L T RUEEFEL
2 Euclidean distance (Krebs 1989 ) 3+ & £ Bk bW erdp R BB » B - B 7 iR £ Bodk
bR o B JER R A T PR B H R A Aup ARR o 7 e H B2 B ihdp 2

B dp % (Similarity index) 12 Complement of Bray-Curtis measure (Krebs 1989) 3+ % 2 -

CHETR () 2RI,
fl* BRSH TR k5 (QGIS ver 26) 7 £ P Hgks # BEH - f 5 AUA
Py A o B R ﬁf?= 5% ﬁﬁ%w~+m%m‘%*”<¢*‘ﬁﬁﬁ
BE) B USRS B GHL AL TH -
1. cfh sf B BE A
AR MR L PEY g BUPFYRES PO PRI TR TR
BN SR 2 2 SRR E T
DGR Rk §C8 3 FE -t 3 et N RS R s A
B wfd B ER T A WSS o T Sl AT RS ol T B2
S AE A BB o
2. FRE S pRORELST
ERERAES A nins o AP EAHER ) PR BRI > X Es S LY
SAF e R ARSI R FREL o 2 B g 2
SRR s YRS A - TRG S THR TR e TR FergE -
BAEF AR BHTBNEET FBZ2 [ RITRR.LEEARE S Kl > AAEPPMDRA
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AP R B TR
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{-@(, EEEE BB ?IQLI%IE'°
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Fooogl— An A BoRh AR HEE BT A BB
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B. JBrRiF4ELe R

ARG G AR AR RER RN LD BRR TR EET S i FRHED
Fihd b o AE TR ABRDPERBGR > THRGHRIGAS BB Y G R g A KT
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051969 £ FAHABE 1970 E 1 A L A1 R LEP T PITRAG 5 B
2B s 0 AR 550 2 ¢ s LWW’?*”*%wﬁki 2 NSRRI
Plz@mph s B A4 RGBT hpe AR Pty FR g L F, 2014, £
BEFTRy, 2009) o AR Y G A AN ERTICHO R LR E R E 0 FrBF IR A M0 @ iR PR
MR i o BEor 0 IR RE AR AR 2 fﬁﬁﬁ’kﬁf’“ﬁﬁ?}éﬁtﬁ?&?ﬁg * i
FoBET RAAAED p 2
B AR R B

R R S R S

BipBr a2 B AFrFINARSER L r 2 - c AP YREFRES
600 0 F A HIBEHAE 0 AN T AEPEEERE (XA B FE) o B TR
F 2004 F U BEE S S PR AR ES 20 BE AR SR AT ERF L
FHERE 2L RSB PRI RBOF RS (P Fdny & 5B B A F,2014) -
ANEPESIE] RGO LR D EF R P APPSR RE L RN - o &
AR R R ERE BRI KA B TR G F0 RBH A G R R BT
W VR TCEIBE RS TR o d NP2 KA BHFFTRE S L E AN LA
FBRFRRE D L RFrHFI RGN - s EFA T AR AL S BIHEE - R
CF B Az 2 30) o

=f

AR 103 E 80 14 p 2 TRREREF — %A1 AP R (RR) FRANRD § 0 B 5P R
B2 AR PERT S G4 S AN R FRT § 1030808737 BLH £ A H 2 it chE B RS 7
% Bl (http://wetland-tw.tcd.gov.tw/WetLandWeb/_download.php?id=1530) - & & TR & & /B R 7 5 | %
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1 kR RAE RIT P

ARE102# 102 2 A W104 &£ 272 » 2 7T=xA K2 &F %F{J\’?—IEB° F & 136
3 322C2 B ~-kiE5ld6: 352C2F ~#RAT7-40 2% > DO £ 1.8 1 245 mg/L >
pH%@ﬂ‘Jﬁ_73749227F'&(z\51) preb o d R R o R g SR e

REPR  KUHEHRTROBE AEARERPEL AP A % o A Y L F 4
AF102 & 9" 32 104+ 2 " & Reti £ 8 057 18 P ORE R g o » H

—1’“\
’FJ‘“ *ﬂ

A
R Egr A0 o EERF oA N6 g iR g SEkF 0 iE 3008 F K (B 5-1)e

FORBRMRT A NAPLBRAPEL SR L B P(R5-2) 103 & 2 7 {104
E20 A FEPEE A LA B REA YR KEL 146C{ 156TC » T P T 5 N4E L
Gk ez RO g GRPERIRE o0 SR RBFRZ B k2B Co
BE> FlA KRR AT LB A EBRETRML X g ERKET f}%’ﬁ PR OR o
A > RiTAaRanE A BBz KRS RE > F X FRRE U PN E X 1

*g (B52)e-
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BB R a B Lk

i

2R EAEE A6 B FESME (F
5-1 W 5-3)c ptet s mREAT L L F AP L Rlavi-kiir (BC-&ED-&F %3 &k
») RAk R (BASSRAP
Bleb s B A FnBAEFMPR) 25137 2F > RECHIT I 40 BHEHT L34 a3

—

PLEgEz B8 o A Ry bR : L3 AN %B

g (£ 51 -H53)e "% G ald3E9 Y umhb=Ba? » BEAR A2 2
22 B ey #104& 20 o d P PIFED 1% 5 %= AIMFTT G g PR E A
AL B hi o fLRIF A Fl s Pk » ERBRIAE -

Rk B R ENE A BB TAARF R LTSRN AR
BORERFRE FANEFTRRIRE (FIS53) REKY BFHLERD B MDD
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EMRF RS FTRNE (3/3)

ﬁﬁﬁ%’ﬁﬁﬁﬁifﬁﬁﬁ%%éﬁ%ﬁ°&”’ﬁ‘MMﬁWE%i"%iﬁﬂ

vﬁéﬁ?g‘;)ﬁﬂ”ﬁ %% dr33d v RIN|Eend A4 e e o LAFE S Tk
oy A BB D BROKAST % o d NBPRP KT OTE RS ERYEARLF R

BOKFRLE Y BB R F e A RF SR AR RF A

KAz KR FE

Aok pH E-4m T s 840 @ fip v IRA 5 T R IRAES SRR S
BKK S EA R R SRS R - e 2 pH EEF THE - & A% B
L F AR & o pH B R H ¢ plb S AET > 27853 883 2 (4% 51 K 55):
% ATiopHE 5 809+0310 A B 5 814+039 > @ Happlsbz TrapH E» 2 C~ & E
fr& GikB AW 5 835+045-845+040-832+0.68 11 % Gehgd s »pH &3

E7iE9.220 kA > JIT A v G Afe® BRIE 103 £ 6 7 0 d o 20 5 TR 16 7
o pH ¥ B 8.0 1t > R RigiE kA A pH o 103 & 8 A & 90 > 3 104
E2V B EY o pH A Rl EE MY 8.0 2 L H P RlenE BiRlskF 3t plenE AR
o Rpom hiR e RS IR Y g ROVE AR Y o PR RFF P £ s K
g HAER P P SRR 2 LR R RORG L F TR E
HITE o BRI TRA A A Pho ko MBS 4 o 2 E 2 R HO

SFLF L BEHAT R TR

2. 5§

[

Y& BRI
AP 5 103# 8" Beeliazmp o pae AKI03#£87 ~9 7 2 104 & 27
ZF 2y o Fwm PB4 520

BODs = %z $% Epe R84 673 b ZZXAEF2ZMEY 23 2k > LM
9

TUEPPN PIAASEC AE oA GHERE (H56)-COD 103 28" 97 3
FpE Yy U EG L F 0 A uE250mg/l fo 237 mg/L (R 5-7) 4Rl & G plsb & £
FM o RARELD k2 COD R L 600 mg/l s Xm 1 104 & 2 % pF s & G Rl

COD & 5" % 40mg/L > 5 > 3bd X o

A

SARMMAS S PHEFEMF AP 2103587 2 104 & 20 5 % A > 103
£#97 (BIS8) A RZP i  ARLFTESRFRPIHL > FHDEPE F§ ©0.18
53.99mg/lL 2 B o Bz £ A 10380 & Afr104E 20 gk A~ % B E

3 REoR TABRB T EA8 Y B A RE L2 F %> 0.1 mg/L( B 5-9 -
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FRIBCRIEZEIR > S SHIRRIINTF L L TFRIBART S
Pt REARER- P29 MAMEHE LR LT T KL TS
BEEEIPL ALY TR EERZACREFHBRA - ES T an T 5T L8 >
7103 # 80 B9 4 2 104 E 20 K AP hE % E a X F w0l PRpEEE 8L A
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EFREBHSFRD AL (3/3)

251~ AFPF TR EPREPEREDRAKTER o 75 E KR ~BR 33 (DO)frphdk & (pH) -
ok 2 % B
£ 102/10 103/02 103/04 103/06 103/08 103/09 104/02 102/10  103/02  103/04  103/06  103/08  103/09  104/02
o YE 5% TE O®bis RE ] A F tE 5% B Bk {4 FE %
F#i8(0) 136 229 320 303 144 14.7 22.6 32.2 29.8 14.8
kE(C) 228 146 211 285 344 315 156 22.4 16.5 23.3 31.1 35.2 31.0 16.5
R 33 36 37 28 37 32 34 35 35 35 25 32 35 34
DO(mg/L) 6.0 115 125 6.1 5.8 7.0 15.8 5.9 10.6 75 5.8 7.4 8.3 15.8
pH 821 814 830 857 789 7.85 765 8.24 8.83 8.45 7.96 7.95 7.90 7.68
ok % %2 E
£ 102/10 103/02 103/04 103/06 103/08 103/09 104/02 102/10 103/02  103/04 103/06  103/08  103/09  104/02
o YE 5% TE Ombhis HE ] A F tE 5% R Bk {4 FE %
#i8(0) 179 226 312 295 292 228 19.0 20.6 27.8 29.5 22.2
kE(C) 238 210 261 320 303 279 215 27.2 21.5 27.1 30.7 33.0 29.2 19.6
R 34 20 40 17 28 35 30 34 32 10 7 20 34 32
DO(mg/L) 7.4 15.9 9.0 19.1 6.9 9.6 19.8 6.5 17.1 7.9 13.6 1.8 6.6 24.5
pH 834 877 850 898 777 785 821 8.55 8.84 8.75 8.79 8.02 7.82 8.40
Ead 2 Range
£ 102/10 103/02 103/04 103/06 103/08 103/09 104/02 102/10 103/02  103/04 103/06  103/08  103/09  104/02
HE PE 5% FF OERREE ORF tE HE 1 E T3 EE Rb i FE * %
#i8(0) 145 213 287 316 182 13.6~19 20.6~22.9 27.8~32.2 29.5~29.5 29.2~31.6 14.4~22.8
kE(C) 246 189 267 313 310 296 206 @ 22.4~27.2 14.6~21.5 21.1~27.1 28.5~32 30.3~35.2 27.9~31.5 15.6~21.5
R 24 30 30 20 30 32 11 24~35  20~36  10~40 7~28 20~37  32~35  11~-34
DO(mg/L) 6.4 202 116 5.3 5.5 75 28.1  5.93~7.37 10.6~20.2 7.5~125 53~19.1 1.8~7.4 6.6~9.6 15.8~28.1
pH 833 9.02 922 787 737 7.82 863  821~8.55 8.14~9.02 8.3~9.22 7.87~8.98 7.37~8.02 7.82~7.9 7.65~8.63

(FHR &R 2575)
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IF L%

% 52~-xF103 8% ~97 2 104#& 2" »BPELfz4itTs £ (BODs)-

“£25E(COD)2 § %84 § (NHS-N) #iBNO; )~ HAHREBANO, )~ &4
f B (POy )% £ %% a(Chl-a)§ £ -

A 2B % C ZE %G
BODs (mg/L)
2014.08 3.76 3.02 4.48 7.00 5.70
2014.09 5.73 7.04 5.31 5.48 7.64
2015.02 1.86 1.94 7.22 3.29 4.69
COD (mg/L)
2014.08 58 179 169 35 250
2014.09 210 140 114 139 237
2015.02 66 96 55 70 40
NH; -N (mg/L)
2014.08 3.99 2.64 1.08 2.34 2.60
2014.09 0.48 0.25 0.25 0.48 0.18
2015.02 2.92 3.28 2.36 0.80 3.00
NO; -N (mg/L)
2014.08 0.07 ND. ND. ND. ND.
2014.09 ND. ND. ND. ND. ND.
2015.02 0.03 0.02 ND. 0.03 ND.
NO; -N (mg/L)
2014.08 0.03 ND. ND. ND. ND.
2014.09 ND. ND. ND. ND. ND.
2015.02 ND. ND. ND. ND. ND.
POs (mg/L)
2014.08 0.19 0.19 0.73 0.79 0.30
2014.09 0.26 0.23 0.23 0.27 0.25
2015.02 0.10 0.08 1.83 0.13 0.08
Chl-a (pg/L)
2014.08 219.58 105.60 78.01 145.98 79.35
2014.09 3.95 9.79 3.30 4.22 12.88
2015.02 0.26 0.51 5.35 0.26 0.20

(FHR &R 2575)
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350
300 -
~ 250 -
*
Q’*jzoo -
ofp
¥ 150 -
¥
= 100 -
50 -
0 "
09 10 11 12 01 02 03 04 05 06 07 08 09 10 11 12 01 02
102 103 104
At
RE(F)
BS-1-~3XK102E£972 3 104&F2 72 £y %2 %agd8itE
(FHRXR P AF h 27 51
40 -
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30
8 —eo— #A
%EZS T .-l &B
¥ A BC
20 —o - &E
_.e._%G
15
10 . 1 - 1 J

102/10 103/02 103/04 103/06  103/08*  103/09 104/02
RE) Aty

Bl 52~ & & ek KRB A7 S Rb @R EER)
(FR LR 277)

38



-4
s
it
o+
i
3=

40 .
33
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\ / \' b 7 / / \ ——
20 + A \o / o \ -
15 + '\ / \ -0~ &G
” o \
o
10 S /
S~ o
&
5 1 1 1 1 1 1 J
102/10  103/02  103/04  103/06  103/08*  103/09  104/02
REG) At

B S-3~ & & heb 2 BREEEC: AT 5 HE (D HEFET)
(FR LR 277)

30 T
P
25 + ;
20
—
o —e— #A
mﬁ 15 + --B-- %B
& —A— &C
® 10 + —0 - &E
--0-#G
5 1 o
W
<
0 1 1 1 1 1 1 J

102/10 103/02 103/04 103/06  103/08*  103/09 104/02
REF) A%

Bl 54 Zip ek 35 RUBIC: 27 5 b (SR m)
(FH KR 2T)
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ErRE B RS FIRAL (3/3)

9.5 T
)
9.0 1 'Q’.‘ .\. A
/.l ) \. /
//!Q R s —o\
'.'/'/' ~ e % 0]
85 + ¥ Mgt \ ’
) / (P —o— #A
- s 11
8.0 + —A— #C
—0 - AE
- - &G
7.5 +
7.0 : : : : : : :

102/10  103/02  103/04  103/06  103/08*  103/09  104/02
REE) Aty

B15-5 % L fiekz phdb B (PH)S  BI(* ¢ &7 5 Beh 15 crdr i F)
(FH KR 27 T)

& 17

BOD, (mg/L)
] 103/08
W 103/09
W 104/02
) gamesm

£PEEANHE 54 R &0 I
(B=R@ ) 2 | ' &
N E 00 Aug. 4.48 ¢

B 2R Sep. 5.31/ Aug. 7

EERRA R Feb. 7.22 [ ISep. 5.48
M- REHE Feb. 3.29

#HHFRE l
T ¢ &B
LHREE Aug. 3.02

SN Sep. 7.04
N Feb. 1.94

\ S

563 B 10328797 2 104527 & &fiskz 2 55 £(BOD
¥ i~ mg/L)
(FH &R 257T)
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o+
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& 15

COD (mg/L)
[ 103708
W 103/09
W 104/02
) gmmsesm

PR R AR

(% =R A3

L I ) 4167 A 3
SR RS b
A E R e
A R g
5] % &
HHE

¥ B AR

»
&A

(4

Aug. 58
Sep. 210
Feb. 66

¥ i~ mg/L)
(FHR KR A7)

& 15

NH,' (mg/L)

[ 103/08

I 103/09

B 104/02

) ammsesm

AMBARAMENE : ' #C

FEEETT o ' a I
e Aug. 1.075 ¢
B % RS b Sep. 0.25 [Aug. 2.34
AERRA Feb. 2.36 ['Sep. 0.475
EoH-REHE I Feb. 0.8

¢ #h

HAHFRE
#HHEE &
RHHHE Aug. 2.64
N Sep. 0.25
Feb. 3.28

Aug. 2.595 !
Sep. 0.175%
Feb. 3

2
ﬁAI
¢

Aug. 3.99
Sep. 0.475
Feb. 2.92

B15-8- 3 K103 £ 8797 2 104 & 27 %5 2 4h2k2 55 5 & (NH,-H
¥ i~ mg/L)
(FA ki AR )
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ErRE B RS FIRAL (3/3)

& 17]

NO, (mg/L)
[ 103/08
W 103/09
W 104/02
) gapmesm
£MARNAMTE
(% = RBEHI)
S B 4167 PR o
B 2 R SR s .. Aug. ND.
AIEWE Feb. 0.03
HHE M s
LRI E Aug. ND.
Sep. ND.
Feb. 0.02

RS9 SR 103587 90 % 104527+ £ & fheb2 sl BNOs
¥ i~ mg/L)
(FH %R RFF)

& 171

NO, (mg/L)
[ 103/08
M 103/09
W 104/02
) awmsesm
APRELEMNE
(% =R BiR3t)
) 4% 187 F
B SR
A ERRA
R oB—-MEHE
HAHZFRE
HHE
L HKRHE

Aug. 0.0275
Sep. ND.
Feb. ND.
Bl 5-10~ 2R 103 & 87 9 % 2 104 & 2% » %8 & b2 THEANO, -
H i~ mg/L)

(F# %l 45 5)
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PO, (mg/L)

[ 103/08

M 103/09

W 104/02

) gamesm

APRRARNE ) ; ! &C

(B =R@Bi#H) - : d
e TSR Aug. 0.73 c
ey Sep. 0.225 Aug. 0.79

AEBRA Feb. 1.825/Sep. 0.265
Fom—#EHE Feb. 0.13

#AFBRE

HHE ¢

P HREE Aug. 0.19
Sep. 0.225
Feb. 0.08

£B

Aug. 0.295 3
Sep. 0.25
Feb. 0.08

4
EA

Aug.z).185
Sep. 0.255
Feb. 0.1 5
B S-11~32 K103 87 ~9 % 2 104 & 2" > B Ltk s BPO, » ¥

i mg/L)
(FH KR 27 7)

&) 171

In[Chl-a (prg/L)]
[ 103708
W 103/09
W 104/02
) gmmsesm
AMBARARNE &C
(% =R Bigit) | ’ ¢
Sh B 417 PR 30 Aug. In (78.01) ¢
B RS s Sep. In (3.3) [Aug. In (145.98)
R Feb. In (5.34) "sep. In (4.22)

BB REHE
HAERE Feb. In (0.26)

BHE ¢ #B
LR E Aug. In (105.6)
Sep. In (9.79)
Feb. In (0.51)
N &G

o

Aug. In (79.35)
Sep.In (12.88)
Feb. In (0.2)

"
&A

J
Aug. In (219.58)
Sep. In (3.95)
Feb. In (0.26)

FIS-12- W 103 8797 2 104527 % & kb2 £%% a§ £(Chha>
H i~ pg/L)
(FH % AP
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L BWANEREFERT

EAR102 #8732 10482 Ben8=xid > A7 2T 13 4 29 48 441 & 9
Boasy  THERS 110 £ 125 ind/net (£ 5-3~ B 513~ B 5-14)- H ¢ 5 26 4 4
2 RAE S WO AR A B 5 A R 2L Oreochromis niloticus niloticus) e % 1
i (Tilapia zillii) ° 3 G5 AR 5 48 7§ cosa ke (1 L (Acanthogobius ommaturu) » T 35

2R 26 + 65ind./net > FIRAF S iE 48% (R ) EEZFHRAARF E T5% -

Hoe s A bR g gk 5 22448 2 2% Cplb 1248 Bap i fhebz
AAE AR P 1048 (B 5-13) Bom B L AAT-RRAI P v ihd Atk ddpfbag
BAEER o0 AP ANEEFPEOEES S F NSt F 2 8 i 5K > 103
E20 I8 E 2104 E 20 R EI2 L (F5-14); A EnL E 87 3 AifHEA T
chg (B 5 1042 84k ) kEm e h 150103 # 8% (P2 By & <X #u2 25( R 5-14) -
Pk B LB AERSIPREOESRN > FRE L gk S
REERRB OMAF2Z 20 AR (RS-14) A1 sk afEEm b E(# 5-3)-
2. EBANHELSITEE

R fREP A RS LT FESRE L 2 AR R PR EE ST
(Cluster)2 % = = B A 47(MDS) > & F|£ P& 4 & 4 8f ezt » M2 WH & 1 ind./net
EARBOFEALEEE G FIL TS FETEHRPHE MR c R ELHRR AP 4 H
PRt B AT A TR R A A SR FEE SR g (B 515
R 5-16) -

3. EPANFFELS

BRI F R AT 2 R AR AR RS > R R R A SHER
FIP 4B b REHEAGIEN  MTERG 2SR PR o AT B
FARTA LR TP A R~ 2 2425 Ao bk

Y EE TR U AR R 15 IR 75 S R A
‘;‘F ﬁ%‘_,ktlé,é—\?‘ , E]IJEL,;\, Ié,j__% E’iﬂ»"’]‘%,a e % % E’ s m K.,];%a —},‘\Kl‘]’ ﬁ-m/pﬁ%/‘! ’ 1E:)\ kzks B

FTRALE AFHAFEL I FRAPT CHPATPY G Aok Efof s E GRA
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L3

it

i P73
%JM«Wm&de%moa%wﬁﬁﬁﬁﬁmﬁm{n*ipzﬂ’i%ﬁ@ﬁﬁﬁ
ANRZ A AT G dob X AT A2E 100 24 ~ S B A 15 o e L ap AT
(Lateolabrax japonicas > ¥ fi-—= % @) (3%A P, 2014; Froese & Pauly, 2014) > &A% 7 ¢
WHAFES L1024 = & g% dom & HHE QA 30 24 2 s (B 54, 2011) -
AP Y RS 1S s 2w h el ¥ A aB R Y AFE S A DA T

ERAK L HEEFTARLEESLA T G A AP AP R B2 L T M
BL R T AFTT AP AN BRI TR T AR - TR - A%
PRAFH#FALE 23X TAE -ARIBE2 104252 FEEFRK > F FF S
A R HER DG ASA L FATHE GRFLIEAREEN AFE A
M(ger= SEd S ME A ERMFESFAER ) PG EAFRESERTHA L s

PABE A LR ARTAPARPEC AEfAGHRYE BAEBA TR R
B P MRELMESZZAE & 5 103E20 47 0104 E 20 R rEHE -

BEAMNS AT b5 5 BT E AP LR LA AT H (B 5-17)e 40
B 103 & 4 7 » & A+ % & 27 ind/net ch§ ek o (e H e L pIaE B @ 2 g /T & g el
(W 5-17~ 4 5:3)» 2 £ 7 103 E{c 104 £:h2 0 b B A D R/TH f L ERRE R
LplebB (RIS-17~%45-3)c o B AP AL WML EFT 51240 (JF7 %, 2011) >
EAPLRREAERNA ) FRA RS ARG EFETREAPE o5 AT LEP T
5 Bcen
AT A A eI A ATFLRETHG L AP RP RGN od E R RES
E2 % BR o A u s 103 &0 104 # 2 0 5 ¥ F IR BES 2 % 4/ S 4 9 ind./net

AT TRy F S AT g 8 LR A dof ieRm § T AR - %

7/

=
P}

fe5ind./net > 3 4r 3 AR 5 o GRS AL S AT S T Hoenw Ay 12 (B) 5-17 ~ % 5-3) -

P AR AR TP ESE A Y g mlE (SRR P, 2014) 0 AT P ERE T
B EESASNLT S 4 o wfrp 2 4 102 # 10 * B4 (10 ind./net) &~ % A hifFie >
PEPTOERERFEPELTIEACH AT L LS (RI5-17 £ 53

4, Hh (62 FEHED AR E

A% 122 382 S5 FHT Rhi2103£8 AA2Z AP AT EXRL
mAS LR F A B E TR AT 25kF 015 /E 75 & vk g 102 & 9
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EFRE RS TRA A (3/3)

11246104 £ - 22103 & 9 % ch 14 # 52 & (% 5-3 % 5-3)¢ BT Ap K BERY 0 E &
7
) AT X BB RO HEA PR A3 e A ERLE

5
BIREFREPT RS DGET RO

a4

(GER-FE -nE

5. ot

AETATRT DA R L LA (SfRe ) POUERE LR S F R 2 BRI
e ARG ER S A ER S BV A R S PR AR H ) sk IR L 3 AR

RAEA AN R BRRF B AP NER o BAELH S R 4 (2012)%

\“’r

BE
EPA B AN EL AR RF R FA AL phA R AET D PRl o iEn A
AEAB (LEELHEC AP AP AN LERE)-

PR A (2012)47 * chge B L chig At s HFED S S & g gt
AU AT AR 0 ST I AR (RRMPE S ok @) e &P 0 EF i

SAMEASE o A T AA T A REAS (B E) B AEF L Y WL e s AT
TIER o R A EFTLF R E B LA N E P RS S AP A BRG A4
Boopebs AFETRATT HFESHALAME bldep A0 2HME 447 P W%
oo BRI A g% gehrE L (R 5-18) -

46



Iy

s

53~ AR 102 &3 104 & > % d5pfa5F 2= (2013/08 1 2014/06) ( ¥ i:ind/net) -

o

PR

ik
3=

2013/8

2014/2

2014/6

> o

>

> o

vy G

2013/10

> o

vy G

>

O oy

: >

i

>
v e G
O

M e

@ o

Clupeidae #* 4!

Konosirus punctatus § w4z

Mugilidae #;#*

Chelon affinis = @ & #i

C. subviridis % % & #

Mugil cephalus #; 4.
Ambassidae i & 4

Ambassis buruensis % & 8 #. 1
A. macracanthus ~ ¥ g% 4.

Moronidae 124 #*

Lateolabrax japonicus p * =

Leiognathidae #; #*

Nuchequula nuchalis 3¢ s33¢ #&

Lutjanidae ¥ # #*

Lutjanus russellii # < § #

Haemulidae % g 4*

Pomadasys maculatus 23t 4.

Sparidae # #

Acanthopagrus schlegelii 2. ¥4 3
A. taiwanensis % % ¥k

A. latus ¥ i ¥k

Rhabdosargus sarba - ¢

Terapontidae #|f*

Pelates quadrilineatus = %77

Terapon jarbua 1= ¥
Siganidae % i: g ft

Siganus fuscescens # &L 4. 1

Cichlidae j 4 7+

Oreochromis niloticus niloticus

R BT g2t gm

Tilapia zillii % 4 2-@7

Eleotridae i+

Bostrychus sinensis ® &3

Gobiidae # 7. #

Acanthogobius ommaturus

ke fIAR L

1

7

0.4

0.4

0.6

0.6

0.6

0.2

20 6.2

N

32

0.2

1.6

0.6

0.2

0.4

1.6

1.8

27 1

0.4

0.2

5.8

21 1 7

0.4

0.2

0.4

0.8

0.6

16 9.0
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£ RE B S TRD A (3/3)

{

2013/8 2013/10 2014/2 2014/4 2014/6
v A B D F G ¥ A B C E G ¥ A B C E G ¥» A B C E G ¥ A B C E G
Taenioides cirratus *# i # .
Glossogobius biocellatus
it AL 1 0.2
G. olivaceus 8% & = # %,
Periophthalmus modestus 8% 4 10 3 6 8 15 84 3 0.6
Psammogobius biocellatus 2 0.4
B PR SR AR L )
Tridentiger bifasciatus = # 7. 2 04 1 1 04 3 1 038
Gobiidae spp. + & 7%
Monacanthidae kgt 4+
Monacanthus chinensi ¥ # 4 % g 1 0.2
Fk Mo i0 6 3 3 4 12 6 1 6 3 2 11 o0 1 0 2 2 3 3 1 2 o0 1 4 6 1 1 1 3 38
i 25 11 9 17 42 208 24 2 50 4 4 168 0 2 0 12 4 36 29 1 3 0 1 68 34 1 7 2 18 13'

Diversity index(H’)
Evenness index (E)

1.921.670.850.97 1.12 1.41 0.00 1.12 1.04 0.56

0.00 0.00 0.00 0.56 0.69
0.84 0.930.77 0.88 0.81 0.79 - 0.620.950.81 - - - 0.811.00

0.30 0.00 0.64 0.00 0.00
0.27

0.92

1.25 0.00 0.00 0.00 0.43

0.70 0.39
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1%
£ 53(F) AF 102 £3 104 £ » Z» b 255 2 (2014/08 & 2015/02) ( H =:ind/net) -
2014/8 (%R #2) 2014/9 2015/2 % AR %
& e A B C E G ¥» A B C E G ¥» AB C E G ¥ = B
Clupeidae #* 4!
Konosirus punctatus § saf# 0.3 5 13
Mugilidae #;#*
Chelon affinis # i & # 1 4 10 1 0.2 0.7 20 63
C.subviridis ' % # # 1 0.2 1 0.2 5 1.0 05 20 63
Mugil cephalus #; 4. 2 0.4 0.1 5 25
Ambassidae i & 4
Ambassis buruensis % & #i§ 4. 0.1 10 25
A. macracanthus = &% 4. 1 0.2 0.0 3 13
Moronidae 124 f*
Lateolabrax japonicus p * {=# 2 04 3 2 1.0 0.2 10 38
Leiognathidae #; #*
Nuchequula nuchalis g 5255 £ 1 0.2 0.0 3 13
Lutjanidae ¥ # 4+
Lutjanus russellii # ~ & 1 0.2 0.1 5 25
Haemulidae % g 4*
Pomadasys maculatus 23t 4. 0.0 3 13
Sparidae # #
Acanthopagrus schlegelii 2. #&# 6 1.2 3 0.6 0.3 8 38
A. taiwanensis % /5 1 1 04 2 0.4 0.1 8 25
A. latus F it ¥4 3 06 1 2 0.6 1.2 20 63
Rhabdosargus sarba - # 0.1 3 13
Terapontidae &+
Pelates quadrilineatus = %77 % 2 04 1 0.2 0.2 8 38
Terapon jarbua =¥ g 0.2 10 25
Siganidae % - j ft
Siganus fuscescens # & 3: 4. 0.1 8 38
Cichlidae j 4 7+
Oreochromis niloticus niloticus 1 0.2 7 7 1 3.0 14 23 50
R Ber img2tgn . . .
Tilapia zillii % 4 2.7 4 17 4.2 1 1 7 1.8 0.8 15 38
Eleotridae i+
Bostrychus sinensis * B ¥ g 2 0.4 0.1 3 13
Gobiidae # 7. #*
Acanthogobius ommaturus > 1 5 10 1 3 3 14 26 48 75

ke fIAR L

o
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50

W FmA A (3/3)
2014/8 (& h i2) 2014/9 2015/2 B RAER %

rE A B C E G % A B C E G ¥ AB C E G ¥ X2
Taenioides cirratus % B4 % 7 1.4 0.2 3 13
Glossogobius biocellatus 0.0 3 13
o AR L )
G. olivaceus 8% & = # %, 3 0.6 0.1 3 13
Periophthalmus modestus s&£% 4 11 2.2 1.4 18 38
Psammogobius biocellatus
B SRR 0.1 3 13
Tridentiger bifasciatus g% %L 1 3 0.8 5 1.0 0.4 20 63
Gobiidae spp. & F#& L 1 1 04 041 5 13

Monacanthidae  #kas 4+
Monacanthus chinensis
¢ EH P 0.0 3 13
Fk Mo 10 2 4 3 2 15 10 2 4 3 3 14 0 0 0 2 2 3 29
i 32 2 18 4 19 150 16 5 11 9 11 104 0 0 0 6 6 24 11.0
Diversity index(H’) 1.97 0.69 1.33 1.04 0.34 2.19 0.67 1.03 0.68 0.86 - - - 0.45 0.45
Evenness index (E) 0.86 1.00 0.96 0.95 0.49 0.95 0.97 0.75 0.62 0.78 - - - 0.65 0.65
(TR KR 27T )
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Group average

Transform: Square root

Resemblance: S17 Bray Curtis similarity

20+

| |

4 4
o o
< ©

Aueiuis

80—+

100+

vV % -70¥10Z
V % -0T°€T0C
D2 ¥-v0'¥T0Z
a% -v0' 102
a%-0T°€T02
4 %-80°€T0C
d ¥ -80°€T0Z
9% -80°€T0C
4% -80°€T0C
9% -0T'€T0C
vV %-80°¥T0C
V % -80°€T0C
V %-60"7T0C
a%-90'v10¢
a%-20'v102
D %-90'7T02
9% -20vT0C
a%-60v10¢
3% -80¥T02
9% -607T0C
9% -80'¥T0C
9% -90'7T0Z
vV %-90°710Z
3% -90'¥T02
3% -20¥T02
D %-80'7T0Z
3% -0T°€T02
D ¥-0T'€T02
3% -60¥T02
2% -60'110C
a%-80'¥102
9% -20°'ST0C
9% -¥0'v10C
3% -20°ST0C

Samples

=2 ¥ & & 47 (cluster)

B 5-15~ A ® 102 # 8 % 1 104 & 2 *

A )

(FH &R :
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Transform: Square root
Resemblance: S17 Bray Curtis similarity
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ErRE B RS FIRAL (3/3)
()t R4 “O- #A
30 -
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Abundance( ind./net)
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=
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=
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<
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EFRE B RSFRA A (33)

FZE BPORREFSFIENSL

1 BPAREFZAHFEER

AFL1102#107 2104227 2 8XXERE > R RKINAT S H 245348
2,496 B Kb b > B TI0®R 624 ind/net (£ 5-4)0 H ¢ TR PR e ]
S G BB TSR 2 185 ind./net> =k 2. G 484 % 8% (111 ind./net) fe g ipya k8 (5.7
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5-4)c p = BREFBRFEHE Y P PEG T A G B RETEENAEPRY
6 ALY F R YA B ol A R B > BT B KA A A e

AFEEPTED AT GAMEF L A 9B g Y R R

g~ LR A SLA‘%%?%V_\ A7 AN TN Jﬁ%%ﬁ ...... FoHd 5 Fp
BT Eas o S E R B TH SR A vk FERAE THYY P
Rk e

AEWMESSLINS 103 ERA S8 P ok FE 9! > 1A enib Bk F
Al H_28 - 30 f& o H %%‘L%ﬁ% ToAhm R K Akt > w5 0] #B3] X 4142 Dialidae «h

Diala semistriata % B {r#& G i~

[

M PR ST BN B S 7
X_5 mm > Diala semistriata 7. & §_~ £ % & AR E b~ BRA GRS BFEDEEE A BF
T o

2. BPREBFERFBAPLED

AL R LR OB T LR B REE(L S b B A 2 S
AEs) BEFEER PR A H R E o

BE BRI RGP RITREE BER RRE 0 AR RS B EERY
- HREESGY PR ESIS RS SBREL TR BRI BE oAl

BAEAT I KMP T % AZ BB NABREN RAB BRI BEAT 5

+
[G

BT NI R L EaPHOEEHEH (F5-19) 27 R85 4 B EET L&A
Bt g R A TR 4L 2R % 2B A ARF DU RERS ot b B AZEB

Berh 2 RFTRBE A 0 A o B PR RIAR R 0 2 A A B Bk S R

U CRFIER e FRAFELARIPL . bt FE P RERIEE BER RibE

56



)}b‘
X1
i
At
&+
i
4=

By AR o d 0 RFERPIRTREE BEF RpRLPERFE2 -

B
[63
&

FoAE A g o Pl AR TR SR E R e AHAPOATEFT R
Tﬁoru/\:g]\?/}%ﬁﬂ "XE/F,%/F K@p/”‘ﬁimﬁ S ARE o

3

BAHEFPR R i ARk > B 103 E 90 o A AP RI(B A
BB GRIE)ZAZAAR(ZC-EE)ZEAAGRT FHEIFOR % (F520)-
BA-EBfrBEGCRILADES LB Cr@ ENRARMDPER > & 2708 o 0
REIP 5§ 3 e REWA T o XA IFA R R 0 %0 1048 20 b B3
FamgBEy 40 Bt oo BEF- FROREL -

BRAY DEAPS AL 0 ERAAR 103 £ 6 7§ BELE B L A(R

~m)

E)erst g (W 5-21) #cB £ 400 & o Ka » %7 B E 27> L2 9 B2 #1094 102 &
107 5 103 # 2 % FPR4sE» B2 HepHeh > ¥ 93 6 0 29| 3% I % (B 5-21)
FPEIBEAWwHRE S A A0 BT LIS EFEE L ZPNFL 0 A kT
P TERLAANEABEENFETELABE cERA KT - A BAPLTE L L
GG EHA PH - o ptth s At B ANIEE L EE R F R AL 6 i EE R T

A

TAEFRP AT IR T » TN FRAITL B R S E T R - s E

SIS
Fm e BBk 0 B L ARE A TanE > Bl B S i AR AN
N %

p)

A2

EEhaf ik o FERA CHEE- BT O FHA O BEILTIEP S

R ohE B AR o

57



EMBRR RS FTRA A (3/3)
Z 54~ AF102 &3 104 & > &P KEd 5 B8 2 (2013/08 2 2014/06) ( H i+ :ind/net) °
: : 2Q13/8 : : Ty : 2013/10} : Ty : 2Q14/2 : : T : 2914/4 : : Ty
ikl A EBED AEF &G A EBECAEE 5G BEAEB EC BE 525G BA BB ECEE 525G
Annelida Z% & & 3
Polychaeta % =< %
Cirratulidae sp. % gy #— f& R R C
Opheliidae sp. /=4 f1- f& R A R A
Maldanidae sp. #5sf &4t - & R
Lumbrineridae sp. % i 44— & R
Eunicidae sp. &) & - & R R
Glyceridae sp. = i) g # - & R
Nereididae sp. ) F 41— f& R R R R C O O A A A cC O A A A
Onuphidae sp. &% &4 - f& R
Opheliidae sp. ) F 4 - & R
Mollusca %8 4~
Polyplacophra % ¢ %
Chitonidae 7 4!
Liolophura japonica ~ %% % 1 0.2
Batillariidae -] /% &5 4L
Batillaria zonalis “%&Fys £ 3 21 1 5 2 2 0.8 1 38 11 10 1 18 37 11.2
Potamididae /% k%7t
Cerithidea cingulata cingulata ¥ ¥% 5 1
Cerithidea rhizophorarum 3 p % % 1 0.2 4 08
Cerithidea djadjariensis 4 = /» ¥% 3 22 26 12 8 142 10 37 9.4 1 21 18 6 92 2 3 13 24 19 122

Thiaridae 4% 4
Thiara riqueti i X ¥%
Assimineidae L322 f
Assiminea sp. Lz #h 2 - f& 2 0.4 6 1.2
Stenothyridae ¥ %7
Stenothyridae sp. ¥ ¥ fte- &
Nassariidae *%‘« SR

Nassarius sufflatus % o 3 5 &} 2 04 1 0.2
Reticunassa festiva e 3¢ g 5 i} 1 2 0.6 2 0.4 1 15 3.2
Reticunassa fratercula 2. %EU%& R
Varicinassa variciferus ¥ *%k RdF 1 0.2

Lymnaeidae & 5§ i 4
Austropeplea ollula -] 18§ 13 1 0.2

Turbinidae %47
Lunella granulata 73k 43 1 0.2 7 1.4

Dialidae = i f
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2013/10

[3:3

A %B %5C %2E %G

Diala semistriata * L% #* - &
(&9 = %)
Bivalvia 5 %
Arcidae %54
Tegillarca granosa x. ¥4
Placunidae Z # &L
Placuna placenta Z * &
Tellinidae #i5FL
Tellinimactra maluccensis % & MR
Psammobiidae *% Z i&ft
Sanguinolaria dipho & %5 &
Glauconomidae 2 357!
Glauconome chinensis » %8 &
Ostreidae :¥g7t
Crassostrea echinata ¥&3-Vg
Veneridae f i& 7t
Anomalocardia squamosa % & &
Cyclina sinensis % < &
Dosinella angulosa 3% . 4.% &
Dosinorbis japonica P *4.% &
Katelysia hiantina [ %% ¥
Meretrix lamarckii & B < ¥&
Meretrix lusoria = &
Placamen isabellina # 3y b. 3-4% F &
Ruditapes philippinarum & F & i
Ruditapes variegata -] P i< ¥
Tapes deshayesii “&[F] %44 3&
Semelidae *5 % 354+
Abrina lunella * 8 5 &
Arthropoda &% #: 3
Malacostraca # ® %
Palaemonidae £ AFig §
Exopalaemon orientis .= v ¥
Penaeidae #fig
Penaeus chinensis * B ¥tiE
Penaeus monodon ¥ ¥tig
Penaeus japonicus B & 4135

P

Metapenaeus ensis 7 $f3T¥HE

23

41

16

0.2

0.2
0.2

9.6

7.8
1.2

0.4

0.2

1 0.2

21

0.4

2.4
0.4

0.2

1.2

0.4
1.2

0.8

54

16

[EEN

84

16

0.2

0.2

0.2

0.8
0.2
4.4

0.2

21

0.6
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AR SRS FANE (33)

2013/8 Ty » 2013/10 } } Ty } 2914/2 } } T35 2914/4 T35
ik A EB ED AF &G A EB &EC BE 5G A EB EC BE &5G A EBAECRBE &5G

Grapsidae =

Varuna litterata % x5 % 1 0.2

Gaetice depressus & % ¥ 1 0.2

Helice latimera ] &_5& {# 1 02
Leucosiidae . {4

Philyra pisum & 25 % {#& 1 0.2
Portunidae & + {4+

Scylla serrata 524 F 3% 2 3 2 1.4 1 1 1 06

Portunus pelagicus &%+ #

Portunus sp.12 + &% # 2 0.4

Thalamita crenata 44 # &% & 1 02

Ocypodidae /) {4

Uca perplexa % '}%‘ R <]
Diogenidae /& $f & 2 (&4

Clibanarius longitarsus

i E R

Diogenidae sp.i& 2 % & &4 - f&
Paguridae # & 74!

Pagurus angustus % ) & B &

Propagurus miyakei = %= % % B {#
Corophiidae 1% §. 374

Corophiidae sp.:# & #g - &
Talitridae &g f*

Platorchestia sp. & ¥ - #

10 63 2 2 13.4

0.2

0.2

Chordata # % #% F*
Reptilia 7 & %
Emydidae % 3 .
Trachemys scripta sub sp. Elegans
i

4

0.8

2
Diversity index (H’)
Evenness index (E)

8 5 7 7 8§ 18 12 10 6 10 3 24 7 13 6 3 3
17 75 51 76 38 514 35 25 23 59 9 302 29 78 68 50 13
2.47 0.93 1.53 1.39 1.92 3.09 2.80 159 2.21 0091 1.78 2.75 1.18 0.51 0.78
0.94 0.87 0.75 0.74 0.73 0.85 0.85 0.69 0.62 0.88 0.66 0.71 0.63 0.97 0.83

476 101 45 68

19 15 11 5 2 4 37
108 43 73.0
3.03 2.63 0.95 0.21 0.80
0.52 0.80 0.71 0.76 0.84
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% 5-4(F) AR 102 £ 3 104 £ > & R EH A8 e (2014/08 1 2015/02) (H >:ind/net) -

2014/6 T 2014/8 T 2014/9 T 2015/2 T f . zng
Fik= ZAEBACABE 2G 15 2A 2B %5C 2E 2G 5 %A %#B 2#C #E 2G v %A 5B #C 2E %G o “ %zfﬂk)
Annelida 7% & & 3
Polychaeta % =< %
Cirratulidae sp. 3% gy - &
Opheliidae sp. 7#4i f1- f&
Maldanidae sp. #5sf &4t - &
Lumbrineridae sp. % i) & 44— #&
Eunicidae sp. &) & - &
Glyceridae sp. = i) g4 - &
Nereididae sp. ) 41— f& cC ¢C R R C O R
Onuphidae sp. &% &4 - f& R
Opheliidae sp. i) F 4 - &
Mollusca %88 4~ ™
Polyplacophra % & %
Chitonidae 7 4!
Liolophura japonica ~ %= % & 00 25
Batillariidae | /& #& 4
Batillaria zonalis “$EiF)% ¥ 30 30 12 3 1 2 32 3 8 2.2 6 1 14 57 500
Potamididae /% k57
Cerithidea cingulata cingulata 1> % ¥% 1 2 9 24 1 5 15 4.2 11 22 1.2 200
Cerithidea rhizophorarum 3 p % ¥% 01 50
Cerithidea djadjariensis 4 = » ¥% 30 30 12 3 37 17 5 124 41 33 22 2 196 11.1 65.0
Thiaridae 4% 4
Thiara riqueti i X ¥% 19 3.8 46 9.2 71 142 34 75
Assimineidae L322 f
Assimineasp. LRt - & 02 50
Stenothyridae ¥ %7
Stenothyridae sp. § &} 4 ¢h- & 8 4 2.4 3 6 1.8 05 10.0
Nassariidae *%‘« SR
Nassarius sufflatus 7 & %54} 0.1 5.0
Reticunassa festiva 42 5 5 i 2 2 08 3 0.6 0.7 20.0
Reticunassa fratercula E%EU%& R g 5 12 34 04 5.0
Varicinassa variciferus w ' *%k R 0.0 25
Lymnaeidae &5 i 4
Austropeplea ollula -| &3 V3 0.0 25
Turbinidae 547
Lunella granulata 73k 43 0.2 5.0
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2014/6 T 2014/8 T 2014/9 T 2015/2 PR -2 8
T BASBECHBESG ©» BAEBECAEESG » BASBECEEEG » BAEBAEC BE 5G » 0
Dialidae = i f
Diala femzstrmta TR - fE 40 28 13.6 17 50
(¢ = %)
Bivalvia 5 %
Arcidae %54
Tegillarca granosa . ¥4 01 50
Placunidae Z # &L
Placuna placenta Z * & 00 25
Tellinidae #ibFt
Tellinimactra maluccensis B § \{@s5 00 25
Sanguinolaria dipho & % & 01 50
Glauconomidae 2 357!
Glauconome chinensis » %8 & 0.1 5.0
Ostreidae :¥g7t
Crassostrea echinata ¥&3-Vg 1 02 00 25
Veneridae f i& 7t
Anomalocardia squamosa % & & 1 12 26 2 6 16 2 04 5 10 3 16 300
Cyclina sinensis % = ¥ 01 50
Dosinella angulosa & .4~ & 1 0.2 0.0 25
Dosinorbis japonica P *4.% & 0.2 10.0
Katelysia hiantina [ %% & i& 2 0.4 24 21 9 15 175
Meretrix lamarckii & B < & 02 25
Meretrix lusoria < ¥ 6 1.2 03 75
Placamen isabellina # 3y b. 3-4% F & 01 75
Ruditapes philippinarum & F & i 6 3 18 14 9 46 11 3 28 3 2 1 20 300
Ruditapes variegata -|- P 1= & & 10 6 32 09 175
Tapes deshayesii “&[F] %44 3& 0.2 10.0
Semelidae *5 % 354+
Abrina lunella ® #%v8 5 i& 1 0.2 0.0 25
Arthropoda &% #: 3
Malacostraca # ® %
Palaemonidae £ AFig §
Exopalaemon orientis % > v g 4 4 438 14 92 1 0.2 3 0.6 64 31 19 185 450
Penaeidae #fig
Penaeus chinensis * B ¥Hig 29 2 5 7.2 2.4 20.0
Penaeus monodon ¥ ¥tig 1 0.2 0.2 10.0
Penaeus japonicus a5 1B 00 25
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Y1 F P iE%

2014/6 2014/8

~ B 2014/9 B 201572 PR
FoR~l HEAEZBXC AE %G 12 2A B #C %#E G ¥» #A 2B #CHEZE %G ¥» %A B %#C 2E G i ;%?PP)
Metapenaeus ensis 7 3f 3T 2 04 04 15.0
Grapsidae = 1
Varuna litterata % ¥ 5 {# 4 0.8 2 1 06 0.2 10.0
Gaetice depressus & % ¥ 00 25
Helice latimera ] &_5& {# 1 0.2 0.1 50
Leucosiidae .
Philyra pisum & 25 % {# 1 0.2 0.1 5.0
Portunidae # + {#4*
Scylla serrata 8% F 1% 0.3 15.0
Portunus pelagicus &%+ # 1 02 2 2 1 1 0.2 100
Portunus sp.12 + &% # 01 25
Thalamita crenata %% ‘&% & 1 2 1 0.8 0.1 10.0
Ocypodidae /) {4
Uca perplexa ¥ % 2. 03 75
Diogenidae & $f & 2 &4
gl;bﬂazjagzg lﬁznéitarsus 2 1 06 01 50
Diogenidae sp.i# $f % & @41 - f 11 9 4 47 40.0
Paguridae # & {74!
Pagurus angustus % ) & B & 7 14 1 3 08 65 1 132 19 125
Propagurus miyakei = %= % % B {# 00 25
Corophiidae % §. 34+
Corophiidae sp.z# & #g - & 00 25
Talitridae &g f*
Platorchestia sp. & B*#g - f& 03 75
Chordata # % #3 F*
Reptilia 7 & %
Emydidae % 3 L
Zm‘;c};fmys scripta sub sp. Elegans 01 25
o 8 7 1 1 1 18 2 9 5 6 6 28 10 3 5 8 4 30 7 7 2 3 3 12 53
i) 82 89 4 438 14 125 16 76 60 54 40 492 67 34 50 97 11 518 113 47 66 44 83 710 624

Diversity index (H’)
Evenness index (E)

1.59 1.34 0.00 0.00 0.00
0.70 0.79

0.36 1.85 0.98 1.25 1.36
0.54 0.72 0.69 0.83 0.59

2.14 057 1.02 1.53 1.25
0.60 0.47 0.65 0.70 0.89

1.27 151 0.16 0.69 0.45
0.66 0.78 0.20 0.63 0.41

(FHR &R 2575)
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N
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V3

R S T U

T BT

4 4 ™ Porifera

# ¥ /% % Demospongiae

7 /4 % P Hadromerida

3% H 44 Tethyidae

Tethya aurantium

e L

AR

{1 %% #> 4= [ Cnidaria

3 5 % Anthozoa

7 # B Actiniaria

7 3% #+ Actiniidae

Actiniidae spp.
R

AR

Anthopleura inornata

R E - (Y ¢ 1)

AR

Haliplanella luciae

AR

74 4 P Pennatulacea

7 4 1 Virgulariidae

Virgularia sp.
A A -

¥R

= E# 4 ™ Bryozoa

# & % Gymnolaemata

J v B Cheilostomata

% & f 4 Watersiporidae

Watersipora subtorquata

AR

»

§ 3% # 4 * Arthropoda

U % Merostomata

| £ P Xiphosurida

% #+ Limulidae

Tachypleus tridentatus

Z RE

kS
by

5 &% Maxillopoda

& 1% B Sessilia

# {- 41 Balanidae

Amphibalanus amphitrite

REE

A A kS

AR
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A 7] Ay

Pleb LA B C D E F G

spil +, < 2o =R . B L 1
Rlzb tfL B AL o B S BT RS i s p=GE e
Z EB

WAL, R B a0 5K
AERE R PR LA A g T *

sztulobilz;nuv albicostatus A s A
S ¥

<

B X #* Chthamalidae

Chthamalus challengenri
]

Euraphia withersi Cc
o

¥ F 4L Tetraclitidae

Tetraclita japonica

P ¢ HRT
PoAaYEE A A (¢} % R

Tetraclita squamosa

Y .
Pty c cC A c A 3 AR

4 ¥ i B Scalpelliformes

I z jm 4 Pollicipidae

Capitulum mitella

ur L :
g R R R R o c # A AR

#it ¥ % Malacostraca

% & p Isopoda

7 pimil Ligiidae

Ligia exotica

4 B a s o) C #¢ HAF

## & B _Amphipoda

15§ 374 Corophiidae

Corophium sp.
B g B

- X p Decapoda

#1141 Alpheidae

Alpheidae sp.
B -8

4R F B (34 Diogenidae

Clibanarius cf. longitarsus I
AR R mEE R R -

Clibanarius sp.

mEEE R

Diogenes sp.
ok

£ % {24 Dotillidae

Dotilla wichmanni - o
fir < = =

Scopimera sp.

e 2 el A C4D)
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Pleb LA B C D E F G

CERS TN

X
e B WA, EH L AR sl 5 »
L TN T R i AR T % -

Scopimera sp.2 R o
R el 1) ?

Ilyoplax tansuiensis

R S e

Ilyoplax serrata
SRR R T

¥ ¥ {#f Eriphiidae

Eriphia smithi
P

£ %ri{z41 Goneplacidae

Typhlocarcinus sp. .
P B

* {##* Grapsidae

Grapsus albolineatus
NG Sl 0] R ¢

Metopograpsus quadridentatus
v %

Pachygrapsus crassipes
fo e

2+ {#f* Leucosiidae

Philyra pisum .
2% G ° R R ° ’

~ p% {# Macrophthalmidae

Macrophthalmus definitus
R

Macrophthalmus sp.1
L 10 )

Macrophthalmus sp.2
AR Y

Macrophthalmus convexus
EROilal

Macrophthalmus abbreviatu
B4R

Macrophthalmus tomentosus R 4
L

Macrophthalmus banzai
g

# P {241 Matutidae

Matuta victor
N e

fed {#4% Mictyridae

e



tEd FiRB 4 (3/3)

R A B

N R
HAE ey

A
B2

s 18

W
g 14

*=

g

w8

X

. o n
5 o

C

e
B

Mictyris brevidactylus
‘Bt fod =

Cc

75 {#f* Ocypodidae

Ocypode stimpsoni
2P

Ocypode ceratophthalmus
& PRy (3

Uca acuta
FoA Tyl G

Uca arcuata

i

Uca paradussumieri

S g

Uca borealis
T

Uca lactea
55 4

Uca vogans
v 3 35

£ 4] {##* Pilumnidae

Heteropilumnus subinteger

(L

2 {#4* Pinnotheridae

Pinnotheridae sp.

A

3 {#§* Porcellanidae

Porcellanella triloba
ER 0

# + {#* Portunidae

Portunus pelagicus

BAS

Portunus trituberculatus
Z A

Scylla paramamosain
#AR g iR

Thalamita crenata
ey

48 < (&4 Sesarmidae

Parasesarma pictum

A+
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Pleb LA B C D E F G

CERS TN

Ly & BR L, #R L R R b
BEE R F R g Ak o %

Parasesarma affine
T MEAp £

Parasesarma tripectinis

= ¥R £ =

Nanosesarma sp.1

AR E - g

Nanosesarma sp.2

| AR R g (o A)

Perisesarma sp.
Tip s -

Clistocoeloma sinense
¢ OER L 2

5 {*#1 Varunidae

Gaetice depressus
P R 0 Cc 0 0 R Cc R R R 0O

Helicana doerjesi
o B

Helice latimera

(RN

Hemigrapsus sanguineus
A

Hemigrapsus penicillatus
R

Metaplax elegans
ARE

Metaplax longipes
faro g R R

% {#4* Xanthidae

Leptodius gracilis
I

Leptodius sanguineus

LS

Leptodius exaratus

AREE

Sphaerozius nitidus
LA 5

&A%  Nemertea

F % Enopla

Enopla sp.
EAE G - A

¥ &6 4 ™ Annelida




EFRE RS FRA AL (33)

L TR R

7 g

CERS -

o P Q R S

AR AL B

e
B

% £ % Polychaeta

Polychaeta sp.
!

# 5584 P Sternaspida

7 55 44 Sternaspidae

Sternaspidae sp.
FEA AR

75 § B Nereidida

75 i 4+ Nereidae

Nereis multignatha
&R

P

Nereididae sp.
DEF-E

P

5%~ # P Flabelligerida

%+ f.7¢ Flabelligeridae

Flabelligeridae sp.
A -

4 fa# P Spionida

Shfuff Cirratulidae

Cirratulidae sp.
SAF - A

P

/414§ F_Ophellida

/4 1i #£ Opheliidae

Opheliidae sp.
AL - A

P

# %A P Phyllodocida

v 75 B4t Glyceridae

Glycera sagittariae
W e g

P

Glyceridae sp.
“ PR

P

47 B4 Goniadidae

Goniadidae sp.

L ER -
448 % B Orbiniida

4i5F 3 44 Orbiniidae

Scoloplos sp.
WE L -

# B Eunicida

% 7 4 Lumbrineridae
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£ 2 o e 4L
,;_r 5 p s 1 ~F -‘3:
P& 7 e Ay
Pl REL A B C D E F G H I J K M (0] P Q R S T U
3B
Bl AL BB ML TR A CL A i A s B P 3. 1 3
Wi B8 0 Lo FrER + r by b M
PEM 5 FRLE pg ag g T e BTG BT J& amow w0 ETES e MR gy
Lumbrineridae sp. . o
SR 1 R 0 R O (Y Wik
¥ ¥ #2444 Onuphidae
Onuphidae sp. . [
ﬁ?? ,;Efi 7?’" ﬁ R (Y v b
#7) 4 Eunicidae
Palola siciliensis . o
Py T R R (S oSk
#4344 P Orbiniida
£ £ A4 Paraonidae
Paraonidae sp. . s
PEAP-fE R e R
B #F84 . Ampharetidae
Ampharetidae sp. . o
R By Vi~ iR
%’h’ﬂﬁi 7FL - ﬁ R I J v
Himfi 4t Sabellidae
Sabellastarte sp. . .
TN
Ring - 18 R R R 0O (=Y VR
%+ % Clitellata
Oligochaeta sp. R
PELw- 8
% 44 ™ Sipuncula
% % % & % Phascolosomatidea
# 4% % 2% P Phascolosomatiformes
& § % %4 Phascolosomatidae
Phascolosomatidae sp. [N A
d s
ifh ﬁ*ﬁ' _ ﬁ— R 0o (0] R (% 2
% A % Sipunculidea
~ %% B P Golfingiiformes
* 5k A4 Golfingiidae
Golfingiidae sp. .
SEEAP- A R S
% # 4 Sipunculidae
Sipunculus nudus 0 o ”

AR RE

%3 X # 4 * Brachiopoda

=25 b % Lingulata

=45 F P Lingulida

=251 # Lingulidae

81



EMBRR RS FTRA A (3/3)

kY 7| Ay
Pl REL A B C D E F G H I J K L M N (0] P Q R S T U
+ 5
IR A I S S S ¢ g wE L, #F RS T - . - ST | 4
i 5 L Lo FTER - o i TR o
SHRE 5 PRLE h oap g T g AT me T gt O - N g ow 2t Ee e BT we gy
Lingula anatina . .
g A e g R i, =
i d ™ Mollusca
% 4 % Polyplacophra
37 % % B Neoloricata
% ¥ 4L Chitonidae
Liolophura japonica 54 #H A
J R R R A R R R (¢} (¢} (¢} C (¢} A B ﬁFﬁ—
Rhyssoplax komaiana R § A H K
BT R - B
L 7 8 # Acanthochitonidae
; j 2~ A&
iu;a;héochztona achates R o R R c A < bl . B
¥ & % Scaphopoda
’_g % 7 B Gadilida
Tg % 7 # Gadilidae
Episiphon virgula . .
< i
TR 0o R = ’
" X_% Gastropoda
337 P Patellogastropoda
X174 Patellidae
Patella flexuosa R L BOHA
3 % ”‘3 i
=244 Nacellidae
Cellana toreuma toreuma N HE MK
= am R (¢} (¢} C O B 7
# 434 Lottiidae
Collisella heroldi HE MK
¢
3844 (¢} R A R C ﬁFﬁ—
Nipponacmea schrenckii #H A
e R (¢} (¢} A R A 4 p
e i
1 £~ AR
Patelloida pygmaca R R R 0 0 o R R R oo FOAR
iy F 4l 4
Patelloida saccharina N HE MK
¢
L i R C (¢} C B W
Patelloida striata OB YA RK
¢
e R 0o R <

+ "L & B Vetigastropoda

147 # Turbinidae
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P A 7 g Hh
Pleb LA B C D E F G H I J K L M o P Q R S T U
iR
Bl GAE P AL TR &Y CL A i 3 RS T - IS L T B
I AL 4 37E 0 e g .
AETHE 2 P LA Wil A i % B A u b ATER o g A 5 B i g aa} e 1 Ty
Lunella granulata A AR
¥
s k07 R A A 0 0 Cc A Cc Cc 0 Cc R Cc A R Cc Cc A (Y e
48414 Trochidae
Diloma piperina g ECOHE
=85 iR R R (Y #
Monodonta labio « FoARK
o
¥R 48T R R 0 A 0 Cc 0 Cc Cc A Cc (Y ﬂFﬁ—
Omphalius nigerrimus OB HRA
Yy R R R R R ¢ W
Omphalius rusticus c - #H A
Fe % 248 47 - [y
l{n%i;o&nignlgutumle ", Bk R
124 = 2
Umbonium thomasi . .
8IS b 4 ¢ N OBRA
#43 p Neritimorpha
¥ 474 Neritidae
. . £ AR
Clithon oualaniense " (o
,J~lz ¥i3 l R N ARG
’ i )
Nerita albicilla « FoARK
o
ey A O ° ROT% pow
Nerita balteata ; #F oM A
2 s a7 R R A
Nerita insculpta . #F oM A
) I
i ° R R topew
Nerita japonica . #F oM A
. I
5 4 Cc R A 0 Cc A 0 0 A Cc R A Cc Cc (s oo
Nerita undata I
o 5 5 41 A Copew
4 £ p Discopoda
= 1342 Cerithiidae
Clypeomorus bifasciata bifasciata . i
6 F (Rl 0 0O ¢ 7k
/] 74 #541 Batillariidae
Batillaria cumingi .
v Cc 0 Cc Cc ¢ Ve
Batillaria multiformis R c c I P

5408
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N R

CERS -

R A B

e
B

Batillaria sordida
2 s bk

RE(EE
T AT
&)

Batillaria sp.
o)A B - f

P

Batillaria zonalis

Y b

P

& pE 7}1 Potamididae

Cerithideopsilla cingulata
14 ks

P

Cerithideopsilla djadjariensis
A A e

P

1 A 134 Littorinidae

Echinolittorina malaccana
LNy Y

# AR

¥

Echinolittorina radiata

5 5+ 3 £ 1%

# AR

¥

Echinolittorina tricincta
R 2Ny 'Y

# AR

¥

Echinolittorina vidua
= 3

# AR

¥

Littoraria melanostoma
21 AiR

EioA ¥
3 7 E

Littoraria reopstorffiana
Ly

# AR

¥

Littoraria sinensis
-2 A 1

# AR

¥

Littorina brevicula
RNy 0

# AR

i

Lz b3 42 Assimineidae

Assiminea brevicula
B 2

kS

P

Assimineidae sp.
LR 2 sp.

P

3t 4L Vermetidae

Serpulorbis imbricatus
LT

BoRE

Serpulorbis sp.
P

BoRE

24741 Naticidae
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ENE - s S o S N
- p s 1 ~F -‘3:
EFM A 7 g L
Pl REL A B C D E F G H I J K L M N (0] P Q R S T U
iR
IR A I S S S ¢ g wE L, #F RS T - IS L T B
F i B8 0 Lo FTER = oy I . [N P
P T R 1 mil AR T rE e AT 8 PR e p PN gk oY 2 P By
Glossaulax didyma [LRH %
RN R " i3
Natica gualteriana .
At A
,], 4 1. ﬂﬂ (0] [ ik
Natica vitellus i~ 37 .
- R o 3
8 AL i
Notocochlis tigrina
4 L
§ 5r 2. 49 R R C R R R (Y i
Polinices fortunei
4 L
¢ 3 C C (¢} C i
7124 Ranellidae
Gyrineum natator o 0 :
ES S SL R ¢ R © ORoWE
37" & P Neogastropodae
# 124 Muricidae
- : T
Reishia bronni c - HE MK
241 S
Thais clavigera B¢ EHE
b7 3 08 A (¢} A A C (¢} A A SN
Murex aduncospinosus R ”
#a il -
‘%1% £ Buccinidae
Cantharus cecillei .
0 GG R o Z
Pollia fumosa
£ 1 R = ’
Pollia mollis .
31 #1507 R a 7
%134 Columbellidae
Anachis sp. L B RA
¢
748 - 1 ¢ R
Indomitrella martensi R Y
g
R L R R 5 .
Mitrella impolita R s B0 b
Fifeh- (e 2 %) - -
Mitrella moleculina B EA
PR R T
iR pl Nassariidae
Nassarius festivus c 0 c c c A c o o « i

fo g
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ER s 7] ]

Pleb LA B C D E F G
Blzh LA B AL T B & X e L 3. B : , & b
Rlzb GH B v ¥ O T B 5L WA Zr g ] 5 v FH T R A B I;;i

BEE R F R g AR %

Varicinassa variciferus

1o cC R R o cC A 0o o CON AR

Zeuxis exilis

het © K DR

124744 Olividae

Olivella fulgurata s 7
Jm o] SHLEE U] pral

P *¢ p Heterostropha

#4144 Pyramidellidae

Pyrgulina sp.

P ﬁ R 15 75k

¥ 4 P Cephalaspidea

¢ 1341 Hydatinidae

Haloa vitrea
Iy iR

Haminoea japonica .
73 -

w4 Retusidae

Retusa eumicra
A

% # %124 Haminoeidae

Aliculastrum cylindricum . .
‘2 EE R A [ pa

Bullacta exarata
P

74 # B Aplysiacea

74 4.4 Aplysiidae

Bursatella leachii leachii
¥ I K s R0 4

#x#%. B Nudibranchia

45 74 £ 71 Discodorididae

Rostanga sp.
R kAL - fE

#% ;% 2 1 Gymnodorididae

Gymnodoris citrina
F AR B

#ge B Systellommatophora

% A 7+ Onchidiidae

Onchidium verruculatum . [N A
a¥s s R
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R 7| g 5
Pleb LA B C D E F G H I J K L M N o P Q R S T U
i
GRS - S TS S S 7 g B & 3 Ak e B S 3 3
Wi g8 0 Lo FTER - s r oo priiad
AETHE 2 P LA Wil A i % B A s ¥ ATER e 7 g EIEPN F % it v aa} e 1 Ty
2P p Basommatophora
t>124L Siphonariidae
Siphonaria laciniosa B HRK

O
o
ps)
ps)
O
o
ps)
ps)
o
o
>

[N % "

2% p Eupulmonata
B34 Ellobiidae

Cassidula doliolum . .
Fi =8 4 A A C T

£f &% Cephalopodae

£ PP Sepioidea

A g pkil Sepiolidae

¥ 4 B Octopoda
#' L Octopodidae
émgh—zo%opus sp. R i, PR
g% Bivalvia
¥ 25 % % Mytiloida
# b4 Mytilidae

. H ~ o\
Arc'uatula senhousia A o P #
ERT ART
. 7. ] ~ g ~
l?rach‘zdonfs mutabilis R A _— P #
iz B EE AR
Vignadula atrata = B
FETIN (¢} R R C R (¢} R B R
Modiolus modulaides R . # o
2o A B s TR R
Modiolus nipponicus R . FoE
pARE R
Perna viridis # o
) 4
BRE A R R A A
Septifer virgatus o FoE
- By
T C (¢} A (¢} (¢} R (¢} A (Y oA

4 P Arcoida
s fL Arcidae

Arca ventricosa B

. [
be3 RV R = AR E
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Ay
NIRRT U
ERS 3 LT
CE TR NS R £
Arcopsis symmetrica ” DA
EN-R S = i
Barbatia cometa VIR
o
FE TN R A S e ar
Barbatia sp. - Ho~
%"{E‘Lié%—ﬁ - 51}%%4—
Barbatia virescens - VIR
FHw S aag
Zjegzllarca granosa - ®
o 34 -
$35 P Ostreoida
5 F Ostreidae
Cratvsostrea angulata A F¢ O AR
FE 7 R o “;T*
Crassostrea rivularis - E MK
T L3RG - i
Saccostrea cucullata - 2 H K
i 1 Sy
Saccostrea echinata - £ H K
B3 S
Saccostrea echinata R B¢ R CHK
LIS “ F
Saccostrea kegaki 3¢ O AR
P iy i i
Saccostrea scyphophilla 3¢ O AR
LR 5 = ¥
/#i&P Veneroida
424rib 4§t Lasaeidae
Kellia porculus ;
g
R i W
i irdg 4L Turtoniidae
Turtonia minuta . .
T O
¥ 4 ie4 Carditidae
Carditidae sp. . R
Egippo g HEE
5 37541 Mactridae
Mactra quadrangularis ” "
Y

LR

X ¥ 3541 Mesodesmatidae
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iy 7 g Hh
RlEERE A B C D E F G H 1 J K L M N o P Q R S T U
iR
BlEh 2 AL BB AL < B & =z R + 14 o3 ;';'* 3 L E v Be S L L,
e s M ff B AL TR L BV g ma B oma g B0 oLy BF g P RS e B B
DR Ry 8 A AR H * H 75 R 2 R k z R B
Atactodea striata
g o
49 A Cc A A Cc (Y 7
&4 Tellinidae
Moerella rutila
: [ P
1 PR 0o 0 i ;
%3541 Donacidae
Donax cuneatus
% A 0 ’
i )
4p3&41 Trapezidae
3 N & (41 JEE
{ragg%zum sublaevigatum R R _— (e
FRETF N )
#3541 Glauconomidae
Glauconome chinensis . .
¢ E R 0 ¢ Ve
% b4 Petricolidae
Petricola japonica R
PAT g
#3541 Veneridae
Cyclina sinensis . .
PN R 0 Cc 0 ¢ Ve
Dosinia japonica g o .
poAg s R GOV
Gomphina aequilatera g RFDR
. I
B c A A S STE
Katelysia hiantina . o
o B9 DZAR
; ’%Iﬁ };\ j‘% 0o ! J Y
Meretrix meretrix
: "
%_ RN R =% J
Placamen isabellina
& 4 Vo R
5B A e © R R S
Ruditapes philippinarum R - TR VR
EEF Rk C o EEA
Ruditapes sp. (juvenile) R s WA
TR fa(# 1) LLEBE
5 %y B Pholadomyoida
& #3544 Laternulidae
Laternula gracilis o o o c R — ®

e
Ay A5 B

ik 4 # 4~ * Echinodermata

& % %% Asteroidea
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kY 7 g ]
Pl REL A B C D E F G H I J K L M N (0] P Q R S T U
iR
IR A I S S S ¢ g wE L, #F RS T - . IS L T B
iF 5L i ATER - L4 3 cooHA W
BEE 5 P pag oag g T g BTSN R ¢ 2 soon S ETES e FE gy
7 PP Valvatida
%% % 4 Oreasteridae
Anthenea chinensis
At IR
¢ ETE R b R R Mo
7% "% % Echinoidea
74 *%2 3 Echinoida
£ /& "= 11 Echinometridae
Anthocidaris crassispina
7% %% Holothuroidea
<< B Dendrochirotida
/& 44+ Cucumariidae
Pseudocolochirus sp. .
BR LA 4 R LNGS pa
Cercodemas anceps
AR (RS 2 L) R R LNGS pa
# 2% % ™ Chordata
i @5 4 % Actinopterygii
#7250  Perciformes
# 7. Gobiidae
;ggoghthalmus modestus c A o — ®
lioé;{ghé’halmus pectinirostris 0 — *
Taenioides cirratus
{;Zg ;Y cirratus R - %
F8 57 B 46 49 25 56 26 63 25 38 36 12 16 41 56 54 38 31 38 29 28 35 38
e g P 1 1
76 & 4 0 1 1 2 2 1 1 1 1 1 1 1 1 2 2
BER P 1 1
AL 4 R 17 23 4 21 6 30 6 7 14 5 5 21 21 22 20 5 6 3 6 14 6
B As g B 1 1
b F i 9 2 1 3 4 4 5 5 6 1 2 3 2
E{ES P 3 1 1 1
s g 4n P 1
L A R 13 23 16 29 20 31 18 27 17 6 11 19 29 26 12 22 28 18 17 17 27
FRA B 3 1 1
L2l 1 1 3
i A¥E C¥FL O A REL (FHRKR: 2F7F)
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P SRS S AT RS PR AT EP B I WP S L B
BOBLSE R ARARAT 0 RS B AREAR R o 3 B PSS it
B RRYRE -, @R apnE ey Rl Rt AFF > LRSS TR LR
HRIRA 2 BB rplay P B BB A DR BT AR B0 3B B R .
PR Es F R R A EE S BFLE L-F (B5-23(g)~(h))e s
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HETFIREH BRI SR AP > FIHEREE F2 2 6% a5
LB A AL - ERY R E HMAN AP AL 2 FTRE RS R A b
B2 AYE — it By S A % el (B5-23 (i)

pESRE  BFEYRLNEEF PR AR < ) T H ARG H ks
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BA o RAEPBARE 0 AR A HCKY O] PRI FER S 5 8 0 H AR
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ME2 b kB RGP R S (S 0 DU N - (GEFR o B A 2014) 0 d 2E A
FERtRpFdEer- 28 &7 i P A LR & il i o 22k

PR BB S TREFA G A B K BMRL > UE B HPREY AR
AR e

Ed AR rE S R FA RS F AT A BENERE R AT
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(@) Cluster (b) MDS p o«
07 Group average
Transform: Present:celclt?se.nqal ) c
0 Resemblance: 517 Bray Curtis similarit i Lﬁg% \ Si mil arity
204" R rapeE s\ — 3
- i g u \ 27
- N HiEH e “ 2D Stress: 017
E 40 1 J H P
= \ TR R AR R 7
E D \ L \
o -+ F M |
&K 60 B\ | // !
N
80T
100+
JKERSCGPILQUADTNOBTFHM
G(;up ii bord a&d;{ ------------------- Group4 ---------------------- ! Average dissimilarity (by Simper Analysis)
N Group1 Group2 Group 3
Statlon Group 2 100
Group 3 89 85
Group 4 81 78 78
Bl 5-22 - %

o B Rk fd e & 2 3 B 4 47 (Cluster) 2 %

¢

(RI=E S 52 6 L 52 4 4-1)

(FH KR 2 7))

& B A 4% (MDS)
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Fi g =

Vit =

7 ) g; FEL | R < e 2

7 @t Elopidae Y Elops machnata \Y \%
BAE A Anguillidae AR (B 4) Anguillidae spp. \Y
#24+ Engraulidae IERRN ¥ Thryssa hamiltonii \Y/
#=# Clupeidae p L Clupanodon thrissa \Y/
#=#* Clupeidae & Konosirus punctatus \Y/ V \Y
#=#* Clupeidae 2 E V7 Sardinella melanura \Y
#.4* Cyprinidae fiagl Carassius auratus auratus v
fa_f* Cyprinidae i Cyprinus carpio carpio \Y/
fa4* Cyprinidae i A Pseudorasbora parva \VJ
# 4+ Mugilidae (5 A ) Mugil cephalus \Y \Y
# 4+ Mugilidae Tl i Chelon affinis v v
# 4+ Mugilidae SH & Chelon subviridis \V \V
# 4% Mugilidae * ks Liza macrolepis \Y
=g+ Poeciliidae 4 ix 4 Gambusia affinis v
# %2 # Syngnathidae NS SR 12 Hippichthys penicillus \VJ

& i, 4 4+ Synbranchidae ¥ ] Monopterus albus \Y/
2 & 444 Platycephalidae AR kg Grammoplites scaber \Y/
B8 & 41 Ambassidae * SR A (EWREE L) |Ambassis buruensis \V \V
#:f 4 41 Ambassidae * R A Ambassis macracanthus \V
g4 Moronidae paEg (< Rad) Lateolabrax japonicus \Y \Y \Y
# #* Serranidae Bt (F3) Serranidae spp. \Y
7 k4L Sillaginidae 5 e Sillago sihama \Y
# 4+ Carangidae * v i 4 ss Scomberoides commersonnianus \Y
# 7 Leiognathidae Bt (&) Leiognathus brevirostris \Y
# 7 Leiognathidae 5P 5 e Nuchequula nuchalis \Y/ \Y/

& ## Lutjanidae R E Lutjanidae spp. \Y
o # 4% Lutjanidae A Mm Lutjanus russellii \Y
é}{@%f 4. #* Gerreidae ﬂf.{v}%’@%f A Gerres erythrourus vV
é}{@%f 4. #* Gerreidae p ﬂ\é}{@%f A Gerres japonicus \Y
% 4+ Haemulidae THE A Pomadasys maculatus \Y/
# #+ Sparidae F 5 R Acanthopagrus latus \Y/ \Y/
# #+ Sparidae 3 Acanthopagrus taiwanensis \Y/
# #+ Sparidae 2 pRn Acanthopagrus schlegelii \Y/
# #+ Sparidae Tt Rhabdosargus sarba \Y
B4+ Teraponidae Iee g | Terapon jarbua vV vV \Y
4+ Teraponidae = 5|7 B Pelates quadrilineatu v
B 4 #* Cichlidae R B m2tgm Oreochromis niloticus niloticus \Y/
B 4 #* Cichlidae T 3% 4 Oreochromis spp. \Y/
B 4 #* Cichlidae ERLES G Tilapia zillii vV
#+4* Blenniidae BAER K Rt Omobranchus fasciolatoceps \Y/
@4+ Blenniidae v W Sk Praealticus striatus \Y
¥ @ 4 Eleotridae AR R Butis koilomatodon \Y
¥ @ 4L Eleotridae 2 oAk Butis melanostigma \Y
¥ @ #L Eleotridae POREM(Y FEER) Bostrychus sinensis v

# 7.1 Gobbidae e Gobbidae spp. \Y \%

#B  #* Gobiidae o e T HR Acanthogobius ommaturus vV

#B #* Gobiidae 7 o fRAE L Acentrogobius viridipunctatus \Y/

#B #* Gobiidae BEna] SR L Glossogobius biocellatus \V

#B  #* Gobiidae BLa R EAR L Glossogobius olivaceus \Y/ \Y

#B  #* Gobiidae g A Periophthalmus modestus \Y/ \Y/

#7.#* Gobiidae B L Psammogobius biocellatus vV

#7.#* Gobiidae 1o e AR Rhinogobius giurinus \VJ

#B #* Gobiidae T AR L Taenioides cirratus vV

#7.#* Gobiidae Bl Tridentiger barbatus \VJ

#5 7. # Gobiidae B L Tridentiger bifasciatus \Y \Y

5. %k 4. #* Siganidae o Lk Siganus fuscescens \Y/ \Y/ \Y/
#25 0 Pleuronectiformes #2508 (VP A Pleuronectiformes spp. \Y
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EF iR Bt TiRB A (313)

7 2 g *EE [ epel | 2R
H #& % Monacanthidae H ks Monacanthidae spp. \Y
H #& % Monacanthidae ¢ EH R Monacanthus chinensis \V/

z # % 1 Tetraodontidae 2 gLy Takifugu niphobles \Y/

A
JW%%o%Mo%EﬁWW%ﬁﬁﬁﬁwﬁﬁ°Wiﬁ%i%ﬁ%¢°
2. PR FAFT FERE -EFCFHF CFLF MRS ZMEFHEEZ B HRE 220120
EFAPREETRIALFLVE R ABBEAE2 EPRVRARHKRNT AT T
(FHR KR 277 )
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ZrAaiB R age 3 /FEF'*W, %%)
< < < < < < < < <
P 5 2 T AR BB OB OB R OB OR R
1 2 3 4 5 6 7 8 9
Tl il
g e
s A
Tethya aurantium HE A AR \V;
i1 2e & 4o [
384
g
Actiniidae spp. P Ef - fh Y
Anthopleura inornata PlEAE - (&9 2 %) V
Haliplanella luciae BEIERG A F \%
Yas i 7FL
Virgularia sp. A - fh Y
g
S o
& B &4 Watersipora subtorquata b B A \Y)
L4k i
L
GE A
Axiothella sp. Bl 5 i sp. V.V v
Maldanidae sp.A “ G AL sp.A vV
Lo 7
&
Tachypleus tridentatus Z Ry \Y VvV V V
E
B 3
Carinosquilla multicarinata A F L 0
Miyakea nepa £ R g AIER vV Vv
B il
Oratosquillina interrupta B e g vV Vv
o b gl
Ligia exotica F B 55N \%
W
Corophium sp. B G 37 \4
e
Macrophthalmus abbreviatu L R R V
Macrophthalmus banzai FhApE V Vv
Macrophthalmus convexus A4+ p{# \Y \Y
Macrophthalmus definitus AL A \%
Macrophthalmus sp. L E- a1 (£ ur) v
Macrophthalmus sp. PR 42 V
Macrophthalmus tomentosus e V
5
Chasmagnathus convexus BH®Re @ \Y
Gaetice depressus B \Y \Y
Helicana doerjesi AR \
Helice formosensis o AR E vV Vv
Helice latimera RN \
Hemigrapsus penicillatus WLaps @ v v
Hemigrapsus sanguineus BT V
Metaplax elegans AREC Vv v.Vv
Metaplax longipes £ &S V
- g
Grapsus albolineatus L v
Macrophthalmus japonicus PSP fE Vv
Metopograpsus quadridentatus r & X 3 \Y
Pachygrapsus crassipes o w2 B (R V
Tmethypocoelis ceratophora & p AL (3 Vv
L7
Heteropilumnus subinteger [ e Vv
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< < < < < < < < <
Pos g 2 L ey }Fﬂc }Fﬂc }Fﬂe };Jr };Jr }F% };Jr }F% }F*Jr
1 2 3 4 5 6 17 8 9
=
Dotilla wichmanni kil \
e
Philyra pisum VS \4 oV
Philyra platycheir EEFE V'V
Py
Clistocoeloma sinense voEL L V
Ilyoplax serrata SRR \
Ilyoplax tansuiensis R \
Ocypode ceratophthalmus E NSO V
Ocypode stimpsoni LR \
Scopimera sp. LR - a (R) \
Scopimera sp2. MR- a2 \4
Uca acuta dred 420 = \
Uca arcuata a4 (3 V V.V
Uca borealis A deip \ vV Vv
Uca lactea e e v.Vv
Uca lactea Fho deip = \
Uca paradussumieri E R o \ V'V
Uca vogans W g 4 i \V/
B {3
sp. B8 \%
fod i
Mictyris brevidactylus ‘Bt fod \ V'V
£ g
Typhlocarcinus sp. P2 v
ip < B
Nanosesarma sp. AR E - A \
Parasesarma affine 1T AR V
Parasesarma pictum saghsEAn £ = Vv
Parasesarma tripectinis = rgdn £ = \4
Perisesarma sp. TApE - 4 \
Perisesarma bidens frehiTip £ = v
PR ER
Eriphia smithi 7O \
5 (g
Leptodius exaratus AR v
Leptodius gracilis bk Sy Vv
Leptodius sanguineus B3R \
5 fap
Pilodius areolatus e LB R v
Sphaerozius nitidus AR 5 \
%+
Charybdis affinis 1T AR (e}
Charybdis feriatus iy v
Charybdis natator LR o)
Portunus gracilimanus S v
Portunus haanii I v
Portunus pelagicus s+ \4
Portunus sanguinolentus ZEE S v
Portunus trituberculatus B \ V'V
Scylla paramamosain L e \
Scylla serrata B V'V
Thalamita crenata & & i \
b
Porcellanella triloba N \4
®E
Alpheidae sp. WIE - fd V
@
Matuta victor R EP F \Y Vv
i L
Metapenaeus joyneri ¥ ATHIE O
kiRl
Clibanarius cf. longitarsus LR ) o s
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Fow A gt RIS LRSER I N R LR A L L L
1 2 4 6 7 8 9
Clibanarius sp. E R V
Dardanus aspersus ENER R vV VvV
Diogenes sp. FHE AP \
Diogenes spinifrons s AR A V.V
B %
R
Capitulum mitella & XL \Y/
B Yo
Tetraclita japonica PR \%
Tetraclita squamosa P ¥ Vv
Fhp
Amphibalanus amphitrite HEE \Y/
Fistulobalanus albicostatus v 4 E g \%
B As g B
.
Ayt - A
Nemertea Sp. A Es g — fE \Vi
b3 SF
5L
Polychaeta sp. 5L - A \%
Hdp A
Cossurella dimorpha B3 H 4n A vV Vv Vv
| 5
Capitella sp.C ') 5 f % sp.C vV Vv \%
Notomastus sp. Fulg g V.V v
3
Sternaspidae sp. *ES A v
5 A
Polynoidae sp. 5 ok 4L sp. \V;
g
Glycera sagittariae e \%
Glycera subaenea A SN % \Y/
Glyceridae sp. R T i V
P EP
Ceratonereis burmensis FHE0FE VvV Vv \Y
Ceratonereis erythraeensis HEUE VvV Vv v
Nereididae sp. VAt A V
Nereis multignatha S& 0 E \%
Nereis diversicolor 7 \Y
&ovs s AL
Glycinde cf gurjanovae F &b VvV Vv \V/
Goniadidae sp. LSRR - \Y
(AR 7T;L
Flabelligeridae sp. B A - \%
¥
Hesionidae sp. A Bt sp V.V v
M f f ot
Aonides sp. V
Polydora sp.A 4+ &86 spA VvV Vv v
Polydora sp.B 1+ 4% spB v
Prionospio cf. membranacea O fad B vV Vv V
Prionospio cf. sexoculata fad & vV Vv \Y
Prionospio japonica I AT vV Vv Vv
Pseudopolydora sp.B %4+ A% sp.B V.V v
4
Armandia cf intermedia PRl E g vV Vv V
Opheliidae sp. ALT - fh V
Ophelina sp. 44T sp VvV Vv \Y
EEF
Lumbrineridae sp. AOEP- \Y
Lumbrineris cf. longifolia LEEZNE VvV Vv \V;
gL pp
Paraonidae sp. BEHP-F \Y;
oy N
Cirratulidae sp. b - \Y
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2 2 2 2 2 =
R sor rep g BoROR R OR R
4 5 6 17 8 9
Tharyx sp. Tharyxsp. V
Syllidae sp.A A &7 sp.A
T
Onuphidae sp. Y ELF- A \%
& v ﬁ 7}5"
Nephtyidae sp. e J S
4 Ep A
Scoloplos sp. jeEg - fE \%
HE S ih- 8 v
B
Palola siciliensis - Vv
Wi h g
Amaeana sp.A B HH sp.A
Lysilla pacifica A TEERE
B
Ampharetidae sp. A - \%
Birb A
Laonome sp. = BEB p.
Sabellastarte sp. Bimbh - \%
7%+
Oligochaeta sp. BT - R Vi
k fdot
5 A%
L KE fﬁaf"'
Golfingiidae sp. SEEAP-f \Y
[T
5 At Sipunculus nudus AR R A
AEEAS
A g
Phascolosomatidae sp. PEEHF -f \Y;
bRk ol i
5
o
Liolophura japonica LR R v
Rhyssoplax komaiana B BB v
LR
Acanthochitona achates R \Y
i X
%904
Gadila opportunus R I *
Gadila virginalis PEA RS T R *
Gadilina insoluta g7 b *
g
Episiphon virgula EE %7 B \
B34
Entalina quadrangularis LI VN
R %
g LT L
Haliotis diversicolor 1 3482
a 43 ﬁ
Cipangopaludina chinensis Flv 4%
Sinotaia sp. % v 47 sp.
Fiigp
Pomacea canaliculata A5 E 13
bk 4
Melanoides tuberculatus e g
i LT
Melo melo =+ i Ll
Frifdf L
Creseis clava e
4
Austropeplea ollula P
Radix swinhoei o AR LR
e




< < < < < < < < <
P g 7 —— N N N R R
1 2 3 4 5 6 7 8 9
Gyraulus spirillus Flv aks vV
Hippeutis carntori BRAT 5 \%
Hippeutis umblicalis T q ks \
Polypylis hemisphaerula o AR R b \Y
AR
Diodora suprapunicea EUR TS S LY *
Sy
Lunella coronata TR V V. %k %
Lunella granulata T3 TR \Y/ V V V % %
Turbo chinensis ¢ Epg *
& T L
Chlorostoma argyrostoma 2 417 * ok
Diloma piperina =¥ 5 B Vv
Hybochelus cancellatus orientalis = 3 4817% *
Monodonta labio i 47 \Y/ \Y/ *x X
Monodonta turbinata T 4B VvV Vv
Omphalius nigerrimus I 2 4 LT \% * k
Omphalius rusticus de B 2 4% 4R \Y/ * k
Umbonium suturale i RN \Y/
Umbonium thomasi FIGA kB \Y \% * k
Umbonium vestiarum Fidrd i} VvV Vv
By g
Cassidula doliolum i -8 i \
Y o
Achatina fulica Zhp X g 2 * ok
A E e
Meghimatium bilineatum B sREE LY *
A t{;,‘i 7T;L
Acusta tourannensis iR *
R
Aplysia sp. AR - fE *
Bursatella leachii leachii T I ks R0 \%
B fR i g
Salinator takii o) *
b
Siphonaria laciniosa =il \% *
B
Architectonica maxima E B #5070 *
Heliacus sp. B PO SRR ] *
s
Pyramidella dolabrata LS 3790 *
Pyrgulina sp. Z - v v
Styloptygma sp. B2 - f8 *
R
Patella flexuosa A ] \
o g
Cellana toreuma toreuma [ \Y) \Y VvV Vv * Kk
Figp
Collisella heroldi =i 5 4 \Y;
Nipponacmea schrenckii e \Y *
Patelloida conulus R *
Patelloida pygmaea (BRI \ *
Patelloida saccharina g \%
Patelloida striata R \
L
Chicoreus cnissodus g 20 *
Ergalatax contractus Fu 24 il *
Murex aduncospinosus £ L7 * ok
Murex trapa LR X x
Reishia bronni o bR \Y
Thais bronni Ty # 4% \Y
Thais clavigera b 48 \Y vV V V *
5 LT L
Babylonia areolata %7 B it
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R B EE FRA A (3/3)

~ ~ ~ ~ ~ ~ ~ ~ ~
A 7}5'- gz vz P = ';E }?r }?r }?r }EJ% }?r }?r }?r }?r }EJ%
1 2 3 4 5 6 7 8 9
Cantharus cecillei F 0 T GIR \Y
Phos senticosus A g b * ok
Pollia fumosa & F iR \Y/ \Y/ \Y/ * *
Pollia mollis 31 #7507 Vv
Pollia undosus e gl v.Vv
PN
Anachis sp. 7R e- A \%
Indomitrella martensi i $ 4R Vv
Mitrella impolita Filen- g (RY 2 ¢ Y
Mitrella moleculina A g \
s%,( Ea e
Nassarius dealbatus % R * *k
Nassarius festivus Ao R \ Vv
Nassarius reeveana AR *
Plicarcularia pullus AT s i *
Reticunassa fratercula B e il \Y v
Varicinassa variciferus S L] \% V Vv *
Zeuxis castus L \Y
Zeuxis exilis Ao oS \Y V V % %
i ¥ o
Olivella fulgurata fm ] SELER IR \% *
Oliva mustelina R * k
Fagp
Nebularia luctuosa a2 47 *
Fp
Duplicaria dussumieri iR V V %k %
¥ F g
Brachytoma kurodai THIR s 4 \Y
Turricula nelliae spurius Tk #5 41 *x ok
¥t
Clithon faba B F IR *
Clithon oualaniense ) F IR \YJ \YJ vV Vv * *k
Clithon retropictus = iR * ok
Clithon sowerbianus T *
Nerita albicilla P V * ok
Nerita balteata 2 SR \YJ * k
Nerita chamaeleon ~ FI ¥R * ok
Nerita insculpta o S LR Vv
Nerita japonica o m ¥4 \% \%
Nerita undata e & \4
Neritina yoldi & KL * ok
s
Rostanga sp. R kAL - fd \%
Ganl i
Clypeomorus bifasciata bifasciata v ¥ {#= 1% v
4a bR AL
Turritella terebra terebra R * ok
[
Batillaria cumingi Diape \% \
Batillaria multiformis 5 A4 bk \V
Batillaria sordida 2 e bk \Y *
Batillaria sp. |- f \%
Batillaria zonalis WA B \Y \Y V V V V % %
i bh gl
Cerithideopsilla cingulata s s \Y \Y V V V V % %
Cerithideopsilla djadjariensis A A e \% \% VvV Vv * k
3 g
Echinolittorina malaccana FIE i Ny L \Y/ *x k
Echinolittorina radiata 15 5+ 3 £ 17 V
Echinolittorina tricincta SN I A V) \%
Echinolittorina vidua I =N S \Y/
Littoraria brevicula RNy 0 \Y * ok
Littoraria melanostoma 214 \Y * k
Littoraria reopstorffiana b x A4 \Y
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P g ¢ vt RELOOR OB OB RO R OB R R
1 2 3 4 5 6 7 8 9
Littoraria sinensis ¢ oEL AR \%
Littorina brevicula RENy 1) \% * ok
Littorina undulata DA Ny S V V. %k %
Nodilittorina leucosticta biangulata #2 %% 3 % 1% * ok
Nodilittorina radiata P I Ny S * ok
i 49 4
Assiminea brevicula B b P 2 \%
Assimineidae sp. L iR £ sp. \Y
Assiminea Sp. Assiminea sp. V
HE LA
Sabia conica T F 7 \Y/ \Y/
Fyi e
Calyptraea extinctorium R * k
Calyptraea morbida [ *
3t 47 4
Serpulorbis imbricatus R vV
Serpulorbis sp. P \Y/
ESNE S
Glossaulax didyma EEEN vV Vv
Natica gualteriana ES Vv v
Natica lineata LRESY v
Natica tabularis Al 2R v
Natica vitellus it 147 \
Notocochlis tigrina 5] 5 3 4% \Y V V V % %
Polinices didyma didyma RER v * ok
Polinices fortunei L v
Polinices melanostomus 2 3147 * *k
Polinices vesicalis E A1 * %
37
Bufonaria rana = * ok
B g
Phalium bisulcatum bisulcatum ¥R * ok
Phalium flammiferum i g * ok
ER Y
Gyrineum natator 3R E 21 \ * ok
ERVE o
Haloa vitrea LIy 1 EiY \%
w AL Haminoea japonica kR v v
Cylichnella kawamurai RO *
Retusa eumicra o 78 47 \Y/ \Y
ETsus
Aliculastrum cylindricum £ 5 543 \Y
Bullacta exarata Pl \% \% * *k
Haloa binotata BEEE *x
EE
Japonactaeon sp. Er A ] *
¥
Onchidium verruculatum a¥s s \Y *
B dgig
Laevicaulis alte R ALy *
& Jrid g
Epitonium agitabilis J *
Epitonium clementinum s A A R *
Epitonium pallasii pallasii 475 4 pFi *
Epitonium repandum 5 4 5 iEld *
Gyroscala lamellosa o] 7 dE *
Spiniscala aculeata 7% yErif *
LRk
B g PR ﬁ
Sepiolidae sp. B g R fd \%
i
Amphioctopus sp. Fh-f \%
Octopus ocellatus N E A \%
B
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~ ~ ~ ~ ~ ~ ~ ~ ~
A g L4 = }E% }E% }E% }FJ% }F% }E% }E% }E% }FJ%
1 2 3 4 5 6 7 8 9

e

Arcuatula senhousia Z Kb V

Brachidontes mutabilis (R - \Y/

Modiolus modulaides 2o A B s \Y *x k

Modiolus nipponicus pABES \%

Musculista senhousia 2 R ib* \Y \Y

Musculista sp. s sp. \V; \V;

Musculus senhousia LI ages (2 480) *

Perna viridis BEF s \% *

Septifer virgatus HIVE B S \% * %k

Vignadula atrata 2 & dus \V/
ER AT

Chlamys nobilis B F s B * *
e

Placuna placenta ZA4s *
&g

Cardita variegata Bz *
Ly 2

Solen grandis < TR *

Solen strictus T * ok
fapp

Donacidae sp. £ 354 sp. \V \V
LA

Corbicula fluminea R g * %
fo et

Solidicorbula erythrodon S f de i * %
S

Laternula anatina B R (D) Vv v *

Laternula marilina de A5 E Bl \V; * *
A

Crassostrea angulata W F 7 \

Crassostrea echinata [1&:2 - Vv

Crassostrea rivularis T L N \V

Dendostrea frons S PIE- (&7 2 L) *

Ostrea nigromarginata 2 G \V/

Saccostrea cucullata LR \V

Saccostrea echinata [1 &2 \Y

Saccostrea kegaki Rty \% *

Saccostrea scyphophilla 2 ¥ \Y vV V *
FaRr

Anomia chinesis s *
fo et

Corbula fortisulcata AR s * %

Potamocorbula fasciata EEE 4 * *
ey

Barnea manilensis 5 k2 gs *

Monothyra orientalis LR R- 17 *
i A

Laternula attenuata o H R BOs *

Laternula gracilis Ay A5 Bk \Y
g AL

Arca avellana Ayl *x X

Arca ventricosa Bt \Y/

Arcopsis symmetrica EN-R S V

Barbatia bicolorata G B s \Y/

Barbatia cometa T B el \V

Barbatia decussata ECS F 7S *x X

Barbatia foliata Er g S * *

Barbatia sp. Hulb - \Y

Barbatia virescens i g \Y, vV ok %k

Diluvarca ferruginea 84 Ly *x *

Potiarca pilula B | * *

Scapharca satowi satowi | * *

Tegillarca granosa 34 \Y \Y * *
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# £ 2 ¢ ez N N N R R
1 2 3 4 5 6 7 8 9
Trisidos tortuosa FER 8 7 * ok
kit
Glycymeris aspera (ke *x %
L= o
Kellia porculus B A5 qlis V
s
Turtonia minuta B \Y
B Azusq
Carditidae sp. FEa- \%
s
Fragum fragum 0 R E ik * ok
& s
Mactra quadrangularis R \% * k
Mactra chinensis ¢S s * ok
LM AL
Atactodea striata B 3 \% * *x
¥
Solen arcuatus F ol * *k
Solen kurodai 20 g * K
L
Moerella rutila = PHRE Vv
Moerella rutila [ 3 \Y)
Tellinella virgata Pkl *x ok
B2 apg
Sanguinolaria diphos O E
i
Chion semigranosus LRk * *
Donax cuneatus A5 % s \Y
Latona cuneatus A %l \Y
Latona faba GRS *
A gL
Coralliophaga coralliophaga b
Trapezium sublaevigatum EQECE i 2 \Y
B b
Glauconome chinensis L= 7S \Y
T gRis
Claudiconcha japonica p A% Ris Vv
Petricola japonica pAE RS \%
Fiep
Anomalocardia squamosa ZE \Y/ \Y/ *
Cyclina sinensis vk \% V V. V % %
Cyclosunetta concinna R s * *
Cyclosunetta menstrualis gk s * *
Dosinella angulosa E A *
Dosinia japonica PG \% * k
Dosinorbis bilunulata PR - A V- * *
Gafrarium divaricatum Eay $52 * *
Gomphina aequilatera ik \Y * *
Katelysia hiantina gy $73 v \YJ
Katelysia virginea ERLE: Y $7 * *
Meretrix lamarckii ¥R 2 s *x X
Meretrix lusoria 2 s vV V % %
Meretrix meretrix LR \Y/
Placamen chlorotica Wb Bk R es * *
Placamen isabellina TR = $7 \Y/ *
Placamen tiara BN = Y- $7 *
Ruditapes philippinarum EEF Kb \% * *
Ruditapes sp.  (juvenile ) TTRLE- (%) \Y
Ruditapes variegata PRUSEY $7 \% \% vV V % %
Solen sp. 7 HE Sp. Vv \Y
Tapes literatus N * ok
Vemeridae sp. SR sFL Sp. \% \%
Fi iR s At
Isognomon legumen o [k i *
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4 4 4 4 4 4 4 4
R Y ‘o AEEOR R R OR R PR R
1 2 3 4 5 6 7 8
LU
ARk
s & A
Anthenea chinensis ¢ OETTR A E \Y/
v
R e s PR gL
e X Arachnoides placenta ERl - LR \%
I =
Pentacta anceps I kA \Y/
T
£
Anthocidaris crassispina R \%
-kl
ey
5% i p
Pisodonophis cancrivorus s Fed B O
g
Stolephorus insularis b o 4 0
Thryssa chefuensis TR G 0
Thryssa dussumieri SN 5 0
ik
Longarm Mullet £ A 0
A hft
Arius maculatus LA 0
Bt
Plotosus lineatus L 8N 0
V) b g
Sillago sihama o 0
s
Gazza minuta ‘|7 o)
FEAF
Johnius dussumieri - ARTE 3 0
i
Lateolabrax japonicus P )
o At
Lutjanus fulviflamma R 0
i
Parapercis sexfasciata > W S b \%
B4 et
Callionymus planus E N 0O
L FE
Acanthogobius hasta £iy 0
Acanthogobius ommaturus oL IR L O
Boleophthalmus pectinirostris R S VvV Vv
Periophthalmus modestus A \Y
Taenioides cirratus T AR L \Y/
Periophthalmus modestus R A \Y)
Taenioides cirratus T AR L \Y/
B %
Takifugu oblongus B 0
PN i
I3
Codium cylindricum £ \

TRELHEEL (1996) &P RS L Apidf o AP REA P2 BT RS BF FTRAL - FLERYFH§ 35562 &0 pT9-90-

CRE2FIFE CHEE AR MP & Mk (1996) AFCRBEATREPIL APRFOFE B KBEFTANE P
B g S %% f o0 p.99-116

PREBALA G TES e (1987) &£ RACKIIRFLAA o LEHF 130 pol-16-

TROAFIEE S HEE IR M & o mEd (1997) E@ahREgAE AP (RFSF) AAPFISF A 477 0 pl-1-1-43

CRRBEP R 103 & o P ORFHFAFMEE VS - RAPFLESNRE (BL ) -

TRE6E G (2013) 102#R TAFRA LI FIECAFIPLPET LB RMEREAALWESE | P E c ETRVRARR T

TRETR NG (2013) 102# R TEAPRABPEA AL BREN L E 0 AT EVRARR T

PR8I EFIz 234 (2000) AP EED & BATSEER > 2414752 ¢ . i .

é%agﬂgumn 96 ERAMK T LAIND DL o &P kA ERT (FHE KR 2 7)
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Mg

e & PO F AT v AR
! T
# p 2 + t
R ‘e TR BTN I i BT
Bacteria w7}t
Cyanobacteria ¥ # " (£ % %)
Oscillatoriaceae ¥ i f*
Lyngbya majuscula B LS \a \VARRVERRVA
Lyngbya semiplena Lo s R vt V! VARVARVARVE v V!
Chromista & & %
Ochrophyta 7% & F®
Acinetosporaceae 7 #:32 e fl
Hincksia mitchelliae BT E V!
Dictyotaceae 3 &4t
Dictyopteris pacifica TR E V!
Dictyota coriacea B e b 5 V!
Dictyota dichotoma R Vi Vi V2
Ishigeaceae 48 4+ 3§ ¢
Ishige okamurai e \V2 \V2 \VARRVE V2
Ishige sinicola H oA 4 Vi VR VA
Punctariaceae 2-¥ & 4!
Endarachne binghamiae 8% F \2 V2 \VaRVZ V2 \V2
Sargassaceae 5 & 4t
Sargassum angustifolium FES EE V!
Sargassum fusiforme EQ i3 v V! \VaAVARRVARVA V!
Sargassum hemiphyllum LEEER %
Sargassum sp. Bk - fa V! V!
Sargassum thunbergii B E ¥ V! \VAERVARVARERVERVE V!
Scytosiphonaceae 7 j& 4!
Colpomenia sinuosa £ & VhE V22 V! % %
Plantae {# 3~ %
Chlorophyta % % ®
Anadyomenaceae ** ¥ j&fL
Valoniopsis pachynema e V! V!
Bryopsidaceae 33 j&
Bryopsis plumosa 33 V!
Cladophoraceae |+ j&#*
Cladophora patentiramea 1 T V!
Cladophora sp. B|* - f8 V!
Codiaceae 1> FL
Codium bartlettii R O vi V! V!
Codium contractum FR g Vi V! v v V!
Codium cylindricum £k viv! V! V!
Codium fragile [UR D3 V! V! V!
Codium geppiorum AKX V!
Monostromataceae &4t
Monostroma nitidum i
Udoteaceae 4F 5 & 4+
Pseudochlorodesmis furcellata B2 * 5 V!
Ulvaceae 7 & 7!
Ulva clathrata EEE \VARRVA V!
Ulva conglobata PINLAS- o vivt V! V! v vivi ! vi vt V!
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EMRF S FRDE (3/3)

5 gk
A . 1
‘ g7 oy e F
L S g R J.,.%%ma[gﬂdé A I L
g L W 2 b M_L;“%%J.J.J&;ésigﬁﬁﬁ
# S S
Ulva flexuosa W FE v V!
Ulva intestinalis EEE] v V! V! V! V!
Ulva lactuca /33 V! v v!
Ulva linza BEEPH V! vieovE !
Ulva pertusa T E vt V! V! vt V! viv! V!
Ulva prolifera ey v V! vivt vt
Ulva sp. P& - f V!
Rhodophyta ‘= & ™
Bangiaceae & % ¥ 4%
Porphyra dentata £ E V2 VAERVARVAL V! V!
Corallinaceae # 3 & #*
Amphiroa fragilissima LR R Vi Vi V2
Corallina confusa LI \V2 V2
Corallina pilulifera 3R AV VAR VAR VAR Vo Ve vtV
Corallina sp. PP - fE Vh2 V2
Jania squamata AR P R v V! V! V!
Marginisporum aberrans LB R \VARRVERVA
Neogoniolithon sp. 34 PR \Va \VARRVERR Vo
Dasyaceae % 3 & f
Grateloupia chiangii ph AN £ A V!
Grateloupia filicina LE P v V! V! V! V!
Grateloupia ramosissima B & V!
Grateloupia turuturu kR V! vivt V! V!
Endocladiaceae p %t
Gloiopeltis furcata s V2 \VAERVZERVARRVARVE V!
Gloiopeltis tenax Bk R V! v v v! V!
Gigartinaceae 1/ f'
Chondracanthus intermedius 45 \Va Vi VE VA V!
Chondracanthus tenellus A4 \2
Gracilariaceae ¢ 7% ¥ fL
Gracilaria chorda P V! V! \YARVARYZ V!
Gracilaria sp. WHE - 48 V! \VARRVERR Vo
Halymeniaceae ;% " & 4%
Polyopes prolifer EAEIRER 3 V!
Hypneaceae /) ¥ #*
Hypnea charoides £ FE V! V2 V!
Hypnea spinella ES \a VAR YARRVARRVE V!
Phyllophoraceae = ¥ j&#!
Ahnfeltiopsis flabelliformis 2753 KRk V! v V! V!
Rhizophyllidaceae 13 # j&#*
Portieria hornemannii R R \VZERVERVZ \V2
Rhodomelaceae > &" &+
Laurencia okamurai B 10 78 & \2 \VEERVERRVERVE
Palisada intermedia Bk Vi V2

B
E3

©
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B J\ H? F"’ > J\ 1?@(103/9/15)
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By A BEE KR E 5 T4y A R T R A Buns 4 8 B 5(103/4/14)
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% B Rl

i A IS
(102/10/31)

(102/10/31)

(102/10/31)

s .\-,ﬁ--,.ﬂjmr by,

~(103/9/15) ] (102/10/31)
G R A7)
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45T

% Ciplzk

(102/10/31)

V 7 )2/10/31) S i 7 AN A ST B : S
. (1021081)

7Y R

(103/7/31) (103/7/31)

(FH KRR T)
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ErRE B RS FIRAL (3/3)

% Dipl=k

(102/8/25) (102/8/25)
% E plek

(102/10/31) (102/10/31)

(w031 ~ (103414)
(FA R 257 1)

136



s T

% Fplzk

'R

(1021825) (102/8/25)

% G iplak

(103/2/22)

~ (103/8/1)

(103/9/15)

(FH KR A=Y
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Googleeart

(FA ki 257 1)
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ErRE B RS FIRAL (3/3)

2. ALk 3 (103/2/26)

= RN T 27

s

O N

BEwRE TSR

A LA ke TR R R R KR
(FARRRE: AT
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3.+ % EE(103/6/25)

& B R

(FH %R )
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ErRE B RS FIRAL (3/3)

4. F $(102/8/29)

1i:pt: 410 H;} S5z p) E}“\@

022 = 2k 24 = a2

i 2

(FHR KRR AFT)
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i 4

5. &% (103/2/25)

) [ERIp L ¥ %fz@éﬁ?/z— 1311}%1=§a‘7v;fn F% 5
(FHR KR T T)

AR JE PR F 1
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ErRE B RS FIRAL (3/3)

6. ¥ (103/2/24)
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HRD b P IR g 2T Sk BTGl R

.
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i 4

7. B L(103/6/24)

B LA R A

(FA kil » 57 1)
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ErRE B RS FIRAL (3/3)

8. =i (102/11/02)
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9. J#4 (103/2/23)
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[ PR L - - g
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Googl

e

RS HEE R R

ERA T A ) GBI E

(FH ki hm )
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ErRE B RS FIRAL (3/3)

10. #7Ep (103/2/26)

For ARG VEE s R BEATL VY
(F R K A7)

LOHE ) BRA T RIR Y
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i 4

11. w5 (103/6/22)

(FH %R 4= 7))
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12. < W (102/10/31)

(FH % R A7 7))
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13. 3 % (102/11/01)

age ©2013DigitalGlobe:

(FH %R 4= )
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ErRE B RS FIRAL (3/3)

14. i 7 42(102/11/01)

4 If]l;‘!- 'ilj’;.
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i 4

15. &% o F (103/4/18)

-/

4 I 8 R >

b B AR A S adeiE oS RIR SR
A

(FA R 257 1)
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ErRE B RS FIRAL (3/3)

16. % L (103/4/15)

Pt =R
4 e
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o

CARTBAR BEA Y L A

T

% L EE A0 & odE b 4 B B LEEE AL B % e

(FH kiR +r )
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17. E ¥ & (103/6/26)

(FAL & iR A F7 7))
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ErRE B RS FIRAL (3/3)

18. * 4+ (103/4/16)

AR R A
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e LT o
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¥ a7 Tridentiger bifasciatus

(FHkm: 22 )
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EMRF RS FTRNE (3/3)
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YESN

& > v ¥ Exopalaemon orientis

B R g (7 K2

DTN

Uget

/J‘E‘é:ﬁ) PGJTJ

0] &_E {#& Helice latimera

SR,

.

% & Anomalocardia squamosa

o % Tk B ¥& Katelysia hiantina

(F# kom
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163




EMRF RS FTRNE (3/3)
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4

< < ¥ & Dotilla wichmanni v 32 % Uca lactea

e

X_% j7 Lepas testudinata = #&% Tachypleus tridentatus

¥ Gomphina aequilatera 4253 B4 Laternula marilina

F & %4 Barbatia cometa + B2 F & Liolophura japonica

(FH %R+ 7)
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ErRE B RS FIRAL (3/3)

T3k R Lunella granulata

u

¢ # 31 % 4% Littoraria sinensis 15 %+ 3. % Y% Echinolittorina radiata

(FH %R 7))
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#.33 * #% Haloa vitrea

J ¥} Bullacta exarata

+~ % ¥} Polinices didyma didyma

F) 322 43 Polinices fortunei

¥z ¢ 1. 4% Polinices fortunei

5}\."5’. % f%‘; X ﬁ_ﬁl Reticunassa festiva

7Y% ¥ Batillaria zonalis

(FA KR AT F)
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ErRE B RS FIRAL (3/3)

#a ¥ 48 Murex aduncospinosus be B 4% Thais clavigera

v {4 & Anthenea chinensis (% & )

(FH %R 7))
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i R ER AL ik i
i?%ﬁ§ﬂ*ﬂﬁﬁﬁﬁ%#% |22 4y SERF B EH A 0 FL Rk

PR KT P kA R AL ERTHEZEM -

K z, Reptilia p z, Testudines # z | Emydidae

e m - B v op oz & p A S K

g 4 Trachemys scripta Subsp. elegans

oo o2 B R & ‘aéfg ;‘ v 7 i
B d FEINA RN b § A d e e IE R s 4p g ARE o

A B HF | FEET RNV I 28040 r E 0 4G L4 R 2 $Henpoknr o 48
FESRCREHP RS cEFAEMDRE 0 B €T BERIT

R AT RARLER

F AL F e TEP XS AT o

RO EFEPS LR RER A BTFR

O oE g T : .
;5&‘.3'[’}’1__@}7]%1&'&\?‘9 ‘Jx‘F‘_‘ﬂ’]%éF‘_‘iﬁlE 1\4*5#3%\0
i+_‘}6' S EACIRE R A E e d T’F%%éﬁbﬁiﬂf\n}ﬁé% LR o

R A Y RN T E R RS Y L PR 2
41,\.,@@4— o X FL VA LEAS RG> HA
dendEp Al A RSP R RBAT A o

] EN LY A
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ErRE B RS FIRAL (3/3)

K z. Reptilia ) % | Testudines | #* z | Geoemydidae
LR 4 LR v op g & 5P R R F
g 4 Mauremys reevesi
Por ot & & BT TN
r»;! MEFRE A4S > FFINS PG EIEGF LT S ER O FFF RIS
w*mﬁoﬁﬁﬁﬁﬁ*’%ﬂiﬁ%3é$%3’Zgﬁmi%,
52 8 B8 ) ¢w$$¢$v&gﬂigs’%iﬁ$§%mﬂﬁi
ﬂwiﬁw;%°m$$ ENIR RN J\ﬁﬁﬁ%ﬁw#kQAWﬁ%B & ¥
"~ 4 i E = E% ¢ WiE & ”; B RYE D] RS g»}; AT B £ g1k
FrehbF I TEREAPHEARI L > £ E ﬁﬁimm%’éj%
LERE o SR TLh o EFs AT 6T DR
fovk o
vR s iﬁﬁﬂdﬁw PEAIRI 330 SR P ARE 2 RITEH S
- 3
2L T | AR RESEAL CRP TN LEAL PP S S IRA
gﬁigé 7] K

J452 it

ARBIGIMBRA]ENR S B BEEPLY 0 B R LA ik E A
PomrHRRAIFE AP LI RSE  HEIEFIEFES ) A
AR el R AR o HER 34 o FFrH 30 B o
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BV WA RRE P AR LA LA BRL L
EAEFROTH 5 F W AEHET L G A o F AP IR
LEECISHORE R ASLEY I BES 0 L TR0 F R
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Kf,—]»&f",—,l_

K z, | Actinopterygii | p z | Perciformes | #t 7. | Anabantidae
P %L R a LA {4 g2 B L S L
g - Anabas testudineus

Pr ¢ T B £ A A~ LT

"E“,&’IEXVIFXIX 9~11§%i,€‘f5 IX,10~11; "9 & 14~16 ; "L @ 1,5 P&
ik 28~30 - #8A| fp) B P IR1AS > B BEINEEERAR 0 E R 3R 0 BEINZ A @E
FoTmERF 2 mEFBG o E RpEaF T g R QRS -
RO FrdE o PIANGE R B 28292 FF > T3 »fe % 16 T % 18 4 v
e e o | B MEROTHRIY o RPN R T HE - o 42N
iM&%&:»PJ.W W AR T A 5 ) g g e o P

E 3 I;&Kﬂm%v » A4S IR ) EE RS 0 B
BRI RS o LA R ’F;,“Kuxg'} » &R

d AR A CMEHE ERAIE L - < 2oa o @ E PR Rk
ﬁ%%ﬁ&%i%ﬁﬁ%ﬁ%m~zmﬁ,mﬁ§;%7%ﬁm%%
"‘IELO

LR F | RELGNALTE el e P MARFILEZHE g IEa b L o
S LAY B 8 A cb"IVTir"\ Shrir B BL o T

i/‘?/@\ * Fa R ¥ KL;/*}E"L%Q r]'l},%’?vﬁ—}ll'mff‘ g o7 Lrﬁg%/\L}?ﬁj}a
Bro B R AR R T A A i o
~ P 3
1 E oK o

WO 8L

gﬁ’ﬁ.mi L%- R~ J"%}%}é] g oK AR &‘F‘ °—§:,Ek‘f§,\, BT N NE
ez g ek o A4S \i"‘lﬂf |H 4 FpF > lziis}‘“bfrvﬁﬁu_‘,_ s E‘.»\i’ff’fr'%i
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I PRI
A E R

(FHXR: 27%)

171



AR FRESF TR L (3/3)

i z | Actinopterygii | P % | Perciformes | #* z Gobiidae
LR 4 TE i A PPt AP LA # LA
g 4 Acanthogobius ommaturus

T A ~pmHiIFsEmmE b
SRR s IR L ¢ e g [T s

W&w’@%ﬁ4¢ FFA - 3R 02 e kfmfei® e FE S
Lot Rl oo o Pz o dRAIETI > B3 A2
Pjlo Batx o B ordp mfitlyamy  EHi ] afler + o
Wi FPEFENTHE v A e S DB RER G

%ﬁ&o%@’%éogk’%ﬁ’f%Lé“°%ﬁ**‘*ﬂﬂ
A B P | R SGM cmmIVE S cHENES AP BRI RIY G &k
B2 4 b stk ,v»;‘*fi" FHRPEEF A ER T SRR S o
ER SRS PR ERR A P wR - F G 35 KGTR S B
L of PR ’T%i%iJ'W@#ﬁﬁ%%%J’Tﬁiﬁﬁg’i
Wy 1 B dmmp o (63 F 0 LI AER o K BROE AR 2 P
B o £ &% (Acanthogobius hasta) % F 3 &

v R F | PRI FB
AR L
j‘ A 'z s A 2o
B | P RATTRR

%ﬁdﬁﬂ%ﬁ%%ﬁ%ﬂwﬁﬁéﬁ’%J%,ma‘ﬁ@amwﬂﬂmg
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Ki7 % | Actinopterygii | B # | Perciformes | # z Gobiidae
LR 4 iE A LI S A5 P LA # LA

g 4 Periophthalmus modestus

P2t ﬁﬁé e %iﬂﬁﬁﬁ‘%ﬁ‘ﬁw‘ﬁﬁ

Mk > RlR wﬁt‘ili PG A EARfLE o BEINE A 0 2
Plplm o iEn Flh 0 A E @ fhAz o ] > BRI RATF R
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Ber gl | s d #ﬁ%# G0 el 8 RARDR o AL RFE AP

T@méﬁaﬁ RESI R R T ADBR > B2 AERLE 0 A
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mh (313)

e # | Malacostraca | P o Decapoda F # | Palaemonidae

R wHY P2 op oz L gp :‘—@%;L‘?_ﬂ —E»ﬁf‘iﬁ%i

g 4 Exopalaemon orientis

ooz i ‘:‘—@.’g};‘ 7 e
BEFEZIE 8 - BHE 36 0m i b gk Agmi ¥ Y
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2R AT PRAsEEE DA PR
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x;‘-]»ﬁ,g‘,_,l.

K % | Malacostraca | F - Decapoda F , Penaeidae

LR 4 77 v p o L g P P g 7L

g - Metapenaeus ensis

Y% b HATHIBIG L U e \r-* v E ] IE 0 B
RWEW i16/v>’—ws E7-1224 cdfdmk 2 b A3y 4
K ERALE ¥ - ﬁﬁ%ﬁ’ oA AZE N AEBEY ki L T 6-10 34

A R # M| e SHci B8R HY AR AT L TR aER YT BF mL
TR B EHI A WAL AERNTRI HIRTEEI G
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& = 7
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P RM BT

mh (313)

A ik

K # | Malacostraca | £ e Decapoda F # | Leucosiidae
Y A Pt &P R s e
4 Philyra pisum
P2 & 2% B ik S
BT RV E 20 YRR E A P L RF I A A d AT

A3k MEBER d PR -

PR B RAG L AR A B ARG RARIE D FA
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K z. | Polyplacophora | B % | Neoloricata | #* z | Chitonidae
LRI 4 S v B % AERP I B
g z Liolophura japonica
R ~ BT \6@%@ | e
6 om o RWFARAL BERE > ARdkd o P L SHRL
A RE H | B K E%F*J‘rﬁi’ﬂ v & 3£ Ao LA o TRATE G REET
B BTk v oAp R o

TR AH Bi‘#&[’q/?)%— AP RE~Lanm 3k SBE-
g s | WROERAG L BRIIAE CBLI B RRE S
LA E > B s A
A EP R A R (R )R 5 A F o doaE g
FRY B | AL R BFIFL-F AT
BT R B PR EE W PR Y AR AR 0 B DR
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ErRE B RS FIRAL (3/3)

S z Gastropoda p # | Archaeogastropoda | # ¢ Trochidae
P2
AR 4 Uk v p % B b BR8P P LN
\d
g - Umbonium thomasi (Crosse, 1863)
v oo BIL S By i | IR |

3

EELAFE RAkF BATRIR > Td RABL] Td 5 Rk

SIFIARGE o R S BB A A A FIAGEY F A G 4 d BRE LA
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Ed 7 Gastropoda 3 4 Discopoda #F Littorinidae
P2
L A LA A #ap B2 ey SN
\nd
g 4 Littoraria melanostoma (Gray, 1839)
P2 % ST R
.33"}3_ i:‘erg ,y%fml,&ébéﬁngéﬁ,yrﬁldid\/ﬁqq %%—E‘:ﬁﬁ
2 d oo EF PR BRA R KT ulh'ﬂ‘ R %z«iﬁﬂ C AR
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s

ERAE | Aal o KER N oS BR Rk E A Y g o

A E | ke g A2 A Big ¥

>~ 7.
smp | TEAN
% 3% fh(Avicennia) iz & BHE 0 At 4 9 0.3-1.8 2 ® > 8 IR AR %
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(Bruguiera)ittk » # H i R B EE P L o B E P DB LG RE
PRAFEG ko

(FA RiR: 2775 )

179



ErRE B RS FIRAL (3/3)

Ki7 4 Gastropoda p 4 Discopoda £z Littorinidae
¢

LR 4 R A Bap P 3 A4

g 4 Echinolittorina malaccana (Philippi, 1847)

o 2 U Pt |
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FlfF 2 20 A 2d XG55 Lié’m%;‘—f“'o

ERhAT PR A TAKRAE P Wait 08 22T > A B oRP R -
R r&;%ﬁ%&%i&”? i
A R AP AL LR Sl L s BBEES O ~E e 2 Fueen
BB | e LB~ 5 E BT B RN
FATY AT GheB iz Al e B R VUGRAH R A T AR
por g | FRECDEVBBT TR RRRL ER DA AR BT R
o | RRE mﬁﬁ#émﬂﬁm%mo4ﬁéﬁ#r#iﬂﬂ’m#$’z #
- ez AR R IriER A 1 VAL . REE L 13 e ERE

%%zwk@mg;oWi LELAAEY 0 AT ERFH
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Kl - Gastropoda p - Discopoda £z Littorinidae
- o e op ot iF B_p ;Z 3 %
g z Littoraria sinensis (Philippi, 1847)

v o2 v ET £ ‘ v n
EREFT > LAIEER > AR 2T E Y BT L- B4 o
%a_p_/&;»}; gnggﬁz%’iéua md £ & g,ﬁlw.-bkag,ﬁlw.-7 F'G*B - wéﬁ&i ﬁ_g{fg

Al i JﬁﬁS%ﬂﬁ’i%%# wm@rnﬂwEim%mquzosom,¢g

= MK Tt P aRe g Lwmilo LOBRAINAUIR A R F o AT R 4
fed fd ¢ o R fahd o B A a FliR 2 e b PRk REGE P
A A Yy &

i i,LA,\'f'F I‘;#E'?&J"I/J-m,@%jj,%% ’ ./4’f‘76 Wa\/‘* ’ r’/% > v B p ﬂ\‘f\?q&

FALFE | HkPT AP AR FAg K

hoe g |ETEPREYAREERARAL TETILLERAS

5 e Ak S T BER #é S EER S B~ @Jﬁ_}ﬂ_r ZIFH:LL, ‘ —Eﬁ"‘ ;4}/%: AN S-S

Ul 2 e LE - A SR BERSF B BEIPERFD -
s n g fi%@_ﬁ“ﬁﬁﬁﬁmﬁﬁ%’%m* B RBOEEBA HFT
1 AR AR e RV R TS I N A IS B
- ;;Eru»;??» 2 o

(FHRXR: 27F)
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AR FRESF TR L (3/3)
K o Gastropoda 3 - Discopoda 7 Littorinidae
T
R 4 R Pt wEp P LAy Y
\d
g 4 Littoraria reopstorffiana
I 2 A et |
A, KRR R T BRIy c BRGATH KR BT E CHERAP R -
A | BT BRE LR E o M 0 KR e %RWH? TEPREE pE IR R
Akt o IR SRAEL] o RPN G PRI L R F P I - ik o

2R A

RO R o SRR

THsT [ Eg BB A AP

R EM ALt L~ 5 BFE LY 2 Fleedhs LEES B APRY o

T 15 B 3 e Ff b

1%._4.{‘1 4 ﬂIﬁ_,l__%i%mquIai;. }\7451'( 7?'1?—\“1 53‘ ‘Fﬂiﬁ»tﬁ%ﬁq?\:’* DI A
B $$ﬁ%$@?°%ﬁi*@ﬂ#ﬁ°4?iﬂﬁﬁﬁkmﬁa?m’a%
B TP ® PN F 2o A NI AT A
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i Gastropoda | P Basommatophora | #* Siphonariidae

e e

T

8‘;‘_ K ¢ <P gg{, R - ﬁi 1&/“}51\}%

Siphonaria laciniosa

T e

= | 4%
<

il RS

BAREIRA c MR EB o AR B LG o HE 10 iEfe
B B M| P RNBEG S HEFF S R E R PR BN IFRE B

$56 4 0 MT Lk

2R E | ABAENLE Y W g B RT Lss
T AT SR ELERABRREF AT -

AF F | EFFELCBE A A LAR s LR T HERSEAFIPED
F R B B B RIG AT .

L R I Bk R R A

% e

(FA kR 2T )
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FRA L (303)

i ¢ | Gastropoda | P # | Patellogastropoda | #* z Lottiidae
LR 4 R v p ot ey I A
g z Nipponacmea schrenckii (F 783 ¢ Notoacmea schrenckii)
ooz =i EEE
SEEiRdpin o BEAGERGHRALE S BRI mr LR L KT
A G M) IR B o RTERTR G S PR EF I RGE AT PG
—B—’}; I//\Iikg ’]'3/%‘ °
2Rk A F[ARAFRSH Y RE GREIRA
e T o I - i T
kO f | EFBRE W gAMb E IR FARAZPEN O
B B R
TR B SHBRLPRA Bl
] 5
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i ¢ | Gastropoda | P # | Patellogastropoda | #* % | Lottiidae
LR 4 R vep ot RN LA 7o
g z Collisella heroldi heroldi
P ¢ =i 4 R

TR 2Pk KR o B A G ks o 2 A RP| R P KRR S K
AR #F M| AR BTG W c EPFIRF 0 ¥ L AR 0 BRI S8 I
S VAR I S - N - b L R
it LS .Q/}#%a\‘rb&a‘r“rsga#ﬂﬁ_ WEFER 0 FES
o EhaffiE E5L5 - BP SEEEAEEFATHER -
PoEoA $Wﬁ§‘%¥i‘%ﬂ—%’ulﬂ%ﬁﬁ%°
B o om | E FR L M
B E B ARl T E R
] 5
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AR FRESF TR L (3/3)

i ¢ | Gastropoda | P # | Eupulmonata | #* % | Ellobiidae
T R P2 op oy RCE: L Y
g 4 Cassidula (Cassidulta) doliolum

oo o2 R ‘ voe g2 ‘

/fs]ﬁfs"—ﬂ A m*""'/—.»__;ﬂ"'/f_ “r[f] 25 ’F?/FE' BE w2 AP il
gk oo TR F AP RN BiER R N ﬁé’mﬁ?%é&r,ﬁﬁm
A R A RA R R SR T AL
>3IR2/3 - ﬁh Fﬁ' oo P L B R E LA o

@

ST

ﬁﬁ%ﬂ»~$Q%p$”‘ﬂi‘*%%awﬁwﬂl@ﬁ
BoREA 2L > HEgL OS> B AP T & Rk ey
¥R A F | REF ORBFFIIDNPIEES R 4 R
Cdrkgpr A F AP F L2 @ PEFR REEE Y icE
7 5 o

LRA A hEP ARG At

A A AP EVESCBEIEPRRESFBEPN A LBE B LPR
OB B R LR TR HEE o

_—
o

Az B | P T R o BHR R R & A

% | 3 b

(FA kiR A7)
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&

Gastropoda | B Discopoda F ¢ | Potamididae
R P op R A Pl o

e e

Cerithideopsilla djadjariensis (F 783 ¢ Cerithidea djadjariensis)

e e [ | e

= | 4%
<

k4
v
T S SR

B mE R AR > B3 Eihd BAF R RGES 0 AR
® ;

B F | Bk RAz o BT SRR 0 2 Rk o B HAGK BN G 5 R
§d T FRANT  PNE Lk o

R A PRARER M A B s 3 s siE B RE TR L8

i A s

oA E IR ehE BLIR HE

A 5 EFEINE G HINE FE RPN e TR T B

S
FOR M B | A LR S D S ed ozl

Hrz 0 | F LR O RN RS AR RS

B end § L andlag o BEAR RIS LS GEEPR o RAEIEA EEAR Y 0 T
FER R E LG

A (=8
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ErRE B RS FIRAL (3/3)

K ¢ | Gastropoda | P % | Discopoda | #* ¢ | Potamididae
LA A R v 2 Bz R v & e b5 AL
L Z Cerithideopsilla cingulata (F 88 ¢ Cerithidea cingulata)

Pv % 124 B B

AR RFlaassk > B F AN FART AR SR E A G0 4 KA
R AR TS MR T AR RA 0 B foR A SRR e
RS o s b B thyE o T N L 2ARE o

a4 #

&

2R A | SRR AL F T
R s

j\ p ) RN ) B B '
?ﬁJ*; EPTEAFOF BB R B el BEY
2 )

fedf s frid | ¥ Lo AL NS e

% T

(FH KR 4557 )
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‘if]’ﬁér’:"l‘

P ¢ | Gastropoda | P z Discopoda | #* ¢. | Batillariidae

oo % L | R P2 oot &P A il o B A% i

L z Batillaria zonalis

R SEiFYs S B ‘i’i%‘}ﬁ‘]i?%
BAGERGEF, B %> AR L2 F T F G0 F Aeetd A

A B A X FIEAFRLARE Y L B R RA > & %] B3 mif et ok
AREESS o BT ARG BT P S 2RS .

2R e F | F AT E g P AN WABEa B iiE 8 ke T BFRF

:f; /? AR r-/%\f’ /4)%—7}'7-/‘{% /4)%—

, B $W€€31iﬁ“%ﬁﬁﬂiﬁﬁligﬁé’fﬁﬂiﬂxw @ EMiEe s §F

- ;:a;’k'%%l CEE DA R T~ BEE - ved o 1R Flaed 35

‘ BIEHE-F -
BATE M| TR P U R RS RN R
# =

(FH KR 2AFT)
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&

iRk B FORB B (3/3)

K z. | Gastropoda | P % | Neogastropoda | #* # | Nassariidae
P W 4| HEH | Y 2 B L ATELEP R A Lk
4 z Nassarius festivus (F 83 ¢ Reticunassa festiva)

Pt fo s g il R

A B K

BATHE A AP R ARG G o FE TR
‘7%‘41;\._7\%?7}:0 Hor ﬁ—%]ﬁ]q/ o ?}}i‘}w)g o
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5 m ;’; EFEsg s REIEPAE-F o U Zeay BicEr £
BATE B | P T s ERRE L k2 R

A e
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A i HF

i ¢ | Gastropoda | P % | Vetigastropoda | #* % | Trochidae
LA A TR ¢ B oz + "LE_P v ot 45 1% A4
g z Monodonta labio
¢ > z, Pﬁ_ﬁf} ‘ P e 4 ‘

BTG A B GAOUR o AR Ao T HAA S 0 KU A

A s F RS AR e H Y B R B F LIREE
ﬂﬁdvﬁﬂﬁﬂg%ﬁmﬁr#x%\’ CERIARG AR R ARETE o &%

it e ¥ ’Fﬁ n"‘"m

Rl Bﬁ A b s F AL A EE 1a§‘aw¢i
EAAF [ FAR LA PPRAR el A A PELf R

>~ P 3 ﬁF’“@;ﬂgg‘gi‘ﬁumyaﬁ\‘u;ﬁ,,,g‘_ 3 - %’ﬁ’fl“‘%%}f‘—‘
B OB p B | B LR g LR APl H R

JF%”LFZ‘ il l”)L BAHENIR B2 EHET

(AR APT)
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ErRE B RS FIRAL (3/3)

K % | Gastropoda | P % | Vetigastropoda | #* % | Trochidae
A S L vt v LD R Y
g z Omphalius nigerrimus (F #82 % :Omphalius nigerrima )
Pt it 2 410 B

BOE 4R 0 R BOBIE  BRY AL o R4 24
A B M| B AITVIRAT o MATE - Etitml o e R
P b % RIGET PR 2¥ R ¢ o v F

BOR A E | PR R -F P A AR E

e A R A i S AR A Rl

j‘ p % s 2 LN - Vo2
%ﬁ&*g E ot 3o Ls sk~ £70E T fe R 0 R TS R L
BT E N | PR ER

% B2

(FA R 277 )
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A i HF

K % | Gastropoda | F % | Neritimorpha | #* z Neritidae
LA A R ¢ B oz ¥ p v 2 e ﬁ‘f—i’?}‘%i
g z Nerita japonica
S s /P A ¥R \6 v i ;\
PR AT REAF ISP EL B L gmd 2
%] f;, v d » I

KL AL o &Y 7P‘§y%ﬂ“&ﬁ'mﬁrﬂ"‘ﬁ{ P\ﬁ;‘%
ﬁ%ﬁwT’W@yi &#ﬂ{oril&,aaj

by o

J—

SR EREY Y TN T
LA | BEEXE I mE BB AP ER o

A 7 APauESeI A O FlainEe - F S LAk s ¢ B f
B B 25 L sELfos i o 0 E ZlEanfEr s bk B R BaE g o
*%”Tla‘*h‘ P HE S H AT R Ry A

(FA KR AFTF)
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ErRE B RS FIRAL (3/3)

Ed # | Gastropoda | B % | Neritimorpha | #* % | Neritidae
R R PRt ¥irp I g
g - Clithon oualaniensis
R o Iy \ P g |

E 05 24 PR MRT %«ii’ﬁ‘“fi’ﬁ’é%ﬁﬂﬁﬁé'l)i% o H T
I R R N :

i
SRRz v FA R

A S R R R
iﬁ%@ﬁ:%wws~;a~$ﬁ~&i

*~

g omw m | BT LETARS L

BT B | LT T LR A S R

A T

(FA kR 27T )
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Ed # | Gastropoda | B % | Neritimorpha | #* % | Neritidae
e % 4| A% ¢ 2 p oz ¥ g p A A St
g z Nerita balteata
S 2 2 S R
ﬁl Esheed %‘5‘13 s A3 fﬁ’ﬁ lf!. (,jc’]r"‘ g )mﬁ,ﬁl%’imﬂé , ﬁl’vé mﬁ’}i v A
A i 4 P R BE o ’Jﬁ‘/él AR I CEE S Rl AR SRR eh
’ B -BrdRIGH4S R ERS TP LI R Fo T F
WA o P EEd WUR O Aom R
RS F | PARAPBEURGHEFRT ST ERE 7 O AT R E
AL | Se B EPEP AL
o j; xip s E|p e
S
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ErRE B RS FIRAL (3/3)

e # | Gastropoda | o Discopoda F % | Naticidae
TN T P2 op ot 4 P P ] g
g z Notocochlis tigrina

Pt ¥ 50 2 48 IR

EU U S

BF o SIE M SRS PR RS 9 o B FRF IS
3dodhd ] prk o BA SRR AR o RV F R o T F
§ o FENGENR G A FwE o f S8 A d oo

RS F P A AEBFRAIRSAEIER - F G R TG

LA T | SRTILA AP ARG 2 A

j‘ P Y AP SRS L S (92 4 2.
- ;:L EFAFDRPAE - FEZ2 L At R BEC AR BRSE

fo2 i

BAERES IR0 K hryik Ao ¥ wip B e n R g g 5
Poalt, Ao feh 2L 8 B R AR RRY o 4
WL L 2 S e 1T A aE I {8 e R B 8K

g e s

A e
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i ¢ | Gastropoda | P # | Neogastropodae | #* % | Muricidae
LR 4 R LR A4 AT R LR
g o Murex aduncospinosus (Sowerby, 1841 )
g2 7 ET B
B RAET]  IREEY Ex) BB AR > A B s BE kA
2 6B Vs = 129 BF - g &Emwgé  OR b  F dagk ] > ] B
= F oo d PR P RFE BRI RFEET L 0 LG

(EYRSR EVSYS 7 S5 SRS LR

N A T Y AL
%

f‘_/?’l”\ r/%ﬁ.»f ﬁ?ﬂ_f‘?\!ﬁ\r@’543’}3‘3\’5_@’@/’/\21%
~ BF 7 _ . .
ﬁﬁjgé Flued B TS

T2 | MP R LY o S AR AEF RS LS .
# E3

(FH &R 2F)
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£ Ry Bt

FRA L (303)

i % | Gastropoda | F % | \etigastropoda | #* z | Turbinidae
. R v v AR R R A
g z Lunella granulate

Pk Rk i/ TR L% B

3 K

\rz’s_l.[ﬁ‘];tq » HE (]3 PAPASES #%C_Li;?g_,g dhE RS ??EI-
BRI Y AP RE o MR R 2 e & AU o RHIT K pm@mﬁ%
gﬂioaﬁ\;u,l #rvrﬁ]q o\"'%}.”j\?’q/ﬂkﬁr—%ﬁﬁ r;t N
BT AL Apk o B3 AR A S BT oskil A A 0 A %

WS P RT A REY SR
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RS E | EFRE LS 3R

i ,}L&Ki,p.‘ 2k ‘\. % % ip"/" \/fl?8\$ﬁ‘3§§{;‘_l_,\j;§§§\£
ENE S

///-A—“’L‘\—L'/“ﬁ; rfvl\l'iﬁ‘__"ﬁ‘ %%W‘ ?/4)%— NI
F = R A DL et R ST T
R i L O AR VR R E N
i 7’(’47\# ,}i{,ﬁfﬂ_}fﬁo
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% = [15?%’* °

(FH KR 4557 )
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K % | Gastropoda | P 4 Aplysiacea F % | Aplysiidae
LA Rk P2 op oz AP R T A
g z Bursatella leachii leachii

P ¢ Foaedhag ¢ 2§ ¢

e 2 d ;e %‘iﬁﬁ#rﬁ ’ ’ﬁ EEMS BRSANAES B o L
A R M| G BB S REAoF S bRk RAS o B2 R AN &
Mz o

REAGHERX T EEP » KA X T FEhazt s 5d i @
LFH T ST EEN LR s

#
AT | EPAINEE S AP AL 2 7
MESES L

BAVNRARBPEFIIPTF ¥ ANHIAREHEATRELBL
Brrs gl | 0B EY C NRFAG R S8 2 B aicES L - HA A
Btk RAede e iy > ¥ @ A G A WA -

(FHRR: AL
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ErRE B RS FIRAL (3/3)

e % | Gastropoda | P % | Nudibranchia | #* % | Gymnodorididae

LR 4 LR PRt N I R

g 4 Gymnodorls citrina (Bergh, 1875)

L 4 T AR ‘*»r'i’%q ‘ ~ i F ‘
BLrEp ;‘I':é FARE S E“ﬁig C L Py e i R 4 Bk A

B AR ER > A SRR DV RE Rt - Ak
FoR o FInA ﬁ—&fm@ww F17) o 30ansg5 & FR& L -

Y 7!‘ N % {%‘li»/”\ FAER G Z-l pESER I v Ao f E AT ST }‘i'}’*' ~ T 75'-;’TWT;%&QF)‘ I
ﬁi—?f P ASEHE

i’? N % ;?i—}bﬁ_ 2o \/fmg\g\/l'fr$ﬁi‘4l%i£4

N | A R R

Ty B4 ?F’“% ZokiEI0 F e E RS A S P RA % (fore reef zone)
T oo ’}; 7 8 P\—"ﬁﬁ‘\‘ﬂ—"i‘l’/"»piﬁ[mf” & °

# = '

B
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‘ﬁ'ﬁ?}:"]‘

K z Bivalvia 3 - Arcoida # 4 Arcidae
LR B2 e p oz B P IR T g A
E 4 4 Arcopsis symmetrica (Reeve, 1844)
A 4&@% R
Bl ALR B B Reg B L 2 A EEOR > A8 BEAPEERGE 0 4 8
Ty % £ P X’;H gt 5o HP a plendad Y Leod L o b e R E R
b A0 Bakd 0 H P E Gk TAR o BRA G WS mparest &
64;‘:%{%3 v A - R kAR A > PR e U d
RS F | BFEFR L T EG R
IR A O Sl BN - s A i
RS FONET
w o= g
fegz g | S ERLEFEAINADEEARER > MR EAFHAFLE L AT
LA S OB I o
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AR FRESF TR L (3/3)
K % | Bivalvia E 7, Mytiloida 7 z, Mytilidae
LA A AR S LR I FER J Qﬁif" %%iéﬁi
g 4 Septifer virgatus (Wiegmann, 1837)

v f IR EEs ‘:’ v 0% Lz,‘
%ﬁﬁﬂﬁ’wﬁh’%ﬁa’%i%%’%%wﬁ’%%%xm,ﬁ@

PR AR A SR AR RE - G4 AN 2 BTEL

UARE N ogs TR I N m&a@%“’}p‘f s P E ] o~ 3B AR R

3B | S RG-S B BTRK RAE S e G
MDA test ) K Sin e PG R RS AP RS RS LR
ARTT G - B2 ANS IR BE G R R R RIS
® o PFEIVRP A -

I R 2

fo s k| BECBE A AL BB g BRI B - &
P~ 7l

A B AP v TR v H o~ E e 2 ZleiRas

#OR ¥ B E;T‘ [

a& 1% IR L-;El- #B\-/‘* )%—m" 573
s ba

L4

SOV
A(/‘Qfé’
1

3
B o rpa ik ok e *E*”*f‘"

MFAE > A

H ¥ i e RSk T
ik
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K Bivalvia 3 Veneroida | #* Veneridae

T e

B ¢ B - 370 ¢ fl s f

Anomalocardia squamosa

T e

= | 4%
<

1 B

BIGEZ 45 I RELJREED I I SFRI - R
A B fe | RETEA S BEBRMT R BA AU S ERABERT
LRI RS ES R S TE

| 35&;

R A F |0 T ER AR AT H R SIS

f‘_“%ﬁl}# %”T’fﬁ\,fgi@.\}'&iés‘%%";é‘g‘\%\; ;5%6€\ﬂbﬁ=§§§jij/})’§ﬁj;§
= .

AT

)’f mi‘i g—é' "

B2 | BANA B RIRE

% i
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fo2

EMRFEBEFTRAE (33)

S # | Bivalvia | P e Veneroida F % | Veneridae

LA A [k ¢ g % ) $7 1 LA S | $7F 5

g z Meretrix meretrix

o2 7 L s v g ;‘ g‘bﬁqj‘g‘b
BEZ A Bthend o Dl P o HUE PR B RS #
Lt 0 FFERAE S TR O FFE 0 RS %a%%‘ﬂﬁ

BB M| RRIRR ] R R R S LR B R A R X 3
Py op RN GAFR B G SR I s %Fs:é mOEA o
EREIFES P ERAR W o

A R T e

g a4 | SARCE AT PR BRR SR RS G AR B
Beds ~AME SRR S BPE

AR

GRS 1

/E?Fs'x& hj‘_/ﬁﬂ—"-% et /r')%— F\/%f"}ifii <R ém//)%?? % e B

%
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‘if]’ﬁér’:"L

K # | Bivalvia | P e Veneroida F % | Veneridae
v ot BRSO Y v B %  $3¢ AT s j S
g z Placamen isabellina

Pov % a *79 H‘ié"é% K ¢

A e R

F
ST o AR S FY § s BB

&~ }“@' d
e

|

ﬁﬂ' = -ﬁ?\

3 B ok

BOR A E | SR ATETINGP AP RA AR RN T %R
LR~ T é?‘é#“‘éé‘$2’iiﬂ?i~‘°

PEOA ey W R s e S ek LR B
’?Iﬁ_.bl%h iy RN ~ / v 7 A ¢

irE B PRATRT RARD A

(FA kR A7)
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ErRE B RS FIRAL (3/3)

e # | Bivalvia | P e Veneroida F % | Veneridae
LA A [k ¢ g % g’iygg - %LL 2, Eﬁyg%i
g z Katelysia hiantina

¢ < z,

AR BN
+

A Rk

BPAIGRM O AERE ERD S HA G REDR Y {oR PG
Whtd F o

2R A E | LB PR R E RT I el
AL F | SAER e BEEP AP
= :

[N R y T .1;4 N T
g o g | BT TET R ESEREA
B2 | PR 2 NP RE Y

h e
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S e Bivalvia p o Veneroida F % | \eneridae

LR 4 e P Bt ) $7-31 PR gl Sy

g 4 Ruditapes philippinarum

SR EERE® (¢ = @ b ] Fw(Er) - BAS
LBITPRA > &K 40~50 mm; E w0 > bt iwmB 0 Ha §

AR P EAFE A FAEE S BRAFS AR 2R F
fg’lfgﬂx—" o

=R A N B BT S A OSSR L - ESANT IRl B SN 3 + SR ) PSS A

T AL T | AL EERS AT IR R AINEE S A LR

5 BT ,53 \—L'iﬁ—&?&% ‘h,,\.:.;‘?” °‘(‘2|\7f;é_"5 i’/}'f%?f;&iﬁ%h,"fTF)’FTiﬁ)%'l ) r?w L iy

B W o f‘%%: ;s?Fé&:% m‘?fié,%{'ﬁ i ﬁf“ra;%m;f'nfwk‘?puﬁwﬁg\m/') v H
FREM A G RFReFE P A0 Tl K3 )

BArE | RINRARDIER

A e
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AFRE B TR L (3/3)
K z, Bivalvia p z, Arcoida # z, Arcidae
P e W p | EEE |7 v B £|  whpp |7 o] wap
L4 z, Barbatia cometa
R F R [F =~ % ¢
BAFE Rk BEEGA 0 2 LB PR FREY 0 TS

3l &k

Akde o B S 6 o
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£ R Ao F | RFT SRL A8 4TH ~ = & ~ 4% (Khanh Hoa ~ Binh Thuan)
N R AT iﬁ%ié‘ﬁﬁﬁﬁﬁﬁ
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gt - ZlaErR e 4 3 (T XU DA LA

F %= ERALNE gt ==
7 % #L Chitonidae < B E L BT R Liolophura japonica

7 34 Lottiidae RS PSRN Patella flexuosa

#4244 Lottiidae RS RS Patelloida saccharina

7 34 Lottiidae RS e Siphonaria laciniosa

Z 334 Fissurellidae ng el L ngel L Scutus sinensis
g9 4L Turbinidae v & 47 v % i3 Astralium haematragum

£4% 41 Turbinidae TR AR Er BN Lunella granulata

247 51 Turbinidae ¢ oakig T Turbo chinensis 6,,§ﬁi%[%

’ (& ¥4 ~ 7 #&3)

484744 Trochidae ¢ F 45107 ¢ F 45107 Euchelus quadricarinatus
4817 4% Trochidae B 483 483 Monodonta labio
4833 4 Trochidae J= 45 47 3 45 27 Monodonta perplexa
484744 Trochidae I 2 45T I 2 45T Omphalius nigerrimus
4833 4 Trochidae d 5 i3 FIE NG Umbonium thomasi

#1744 Neritidae R g R Clithon oualaniensis

#1744 Neritidae 2 07 A g Nerita balteata

#1744 Neritidae ~ [ # 43 ~ ¥ 1% Nerita chamaeleon

¥ 1341 Neritidae Lz B8 Fr FiR Neritina violacea v

/] & k541 Batillariidae 2 Fzia bk 2z is s Batillaria sordida

/|74 e 4L Batillariidae SEIF)A b SEIF)A b Batillaria zonalis

A Potamididae s ks g Cerithideopsilla cingulata

x & 134% Littorinidae T AV T AR Echinolittorina malaccana

1 A4 Littorinidae s A% {55+ A% Echinolittorina radiata

x & 134% Littorinidae 2r 1487 23 iiR Littoraria melanostoma

I A 434 Littorinidae PRI AR ¢ ET LT Littoraria sinensis

¢ EE 4L Vermetidae * v 17 * B #F Serpulorbis imbricatus

243 Naticidae =~ 387 * 387 Glossaulax didyma

2% 4% Naticidae =R =R Natica gualteriana

243 Naticidae X 38 X 38 Natica lineata A4
24344 Naticidae R IER LA 147 Natica vitellus A

2 4% 4 Naticidae L L Y Natica vitellus A
2331 Naticidae )3 3 4 7 5 3. 4 Notocochlis tigrina

243 Naticidae YERY it 347 Polinices flemingianus R
243 Naticidae SR SN % ¢ 113 Polinices fortunei

24344 Naticidae RN 30% AAY 307 Polinices mammatus FoE

243 4¢ Naticidae VRN 2 S A Sinum japonicum R
1434 Naticidae 738 3 ] X B LR SEF Xl
24344 Naticidae + ¢ 17 X FUEL R B EEFET
#1344 Ranellidae FIRE 0 ERE £ Gyrineum natator

#4341 Muricidae e S L N P R\ Chicoreus asianus

¥ i34+ Muricidae #a 13 #a 13 Murex aduncospinosus

¥ i34+ Muricidae |3 A & 47 Rapana venosa pechiliensis
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EPRE BHEFFRAE (33)
7 £ g & I g P
¥ i34+ Muricidae b o 4% b 44 Thais clavigera
4% 44 Muricidae el AR el AR Thais mutabilis

11344 Buccinidae B0 7 BT T R Cantharus cecillei

1%L Columbellidae (VAR i E $ 7 Indomitrella martensi
%‘« i 4L Nassariidae %‘« S e 74 ﬁ%‘« v Zeuxis exilis
243 £ Olividae i Y Oliva mustelina
;2 4344 Hydatinidae PIH 7 R pId r sl Haloa vitrea
;¢ i 41 Hydatinidae R e 2 4 e Hydatina zonata
£ # ¥ 4341 Haminoeidae % 4% AN Bullacta exarata
7 % 3% 44 Ovulidae wF &0 wF &0 Phenacovolva brevirostris
¥>4% 4L Siphonariidae IR [ P Siphonaria japonica
B 134 Ellobiidae FE s Rl F s BB Cassidula doliolum
484344 Turritellidae 447 R Turritella terebra B
% 134+ Melongenidae 3 17 3 43 Hemifusus colosseus
47 4¢ Fasciolariidae T 47 N Fusinus forceps salisburyi
# ¢ L3 F Turridae CRECECR-BL B IR R Lophiotoma leucotropis R
T34 Mitridae LA WA LA M Mitra chinensis

.. .. A LA > e 3

% 9 . p Dentaliida A A %9 B P Dentaliida z n!»;a ;7;:2 g i
#E e Mytilidae %EE s %A E s Perna viridis
B E b4 Mytilidae EIVE B KV B Septifer virgatus

s AL Arcidae

5 37 &4 Mactridae
SO L
Mesodesmatidae

B &FL Veneridae
Fio
fagp
fagp
B &FL Veneridae
AFsF Pinnidae
AT sF Pinnidae
5 k4L Cardiidae

Veneridae
Veneridae
Veneridae

acy: $75

foie

8

—+ ﬁ,g ¥
INUSEY S

L A e

2 3B Evs

G ks

aCy: $75

ois

R

R 1
INSRCY $7

Atrina lischkeana

e A e

G ks

Barbatia virescens

Mactra quadrangularis
Atactodea striata

Gafrarium divaricatum
Gomphina aequilatera
Meretrix meretrix
Periglypta chemnitzi
Ruditapes variegata
Atrina lischkeana
Atrina pectinata

Vepricardium multispinosum % i 7 2

(FAR xR :
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