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Population Ecology, Critical Habitat and Master

Planning for Marine Mammal Protected Area of
I ndo-Pacific Humpback Dolphin, Sousa chinensis
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# — ! Population size/abundance (N), density (D) and g@odity of extinction (PE)
resulting from demographic stochasticity in knovapplations ofSousa chinensis

populations N D source
Africa
Algoa Bay 466 0.42 Karczmarski et al., 1999
Zanzibar 63 2.42 Stensland et al., 2006
Maputo Bay 105 0.10 Guissamulo and Cockcroft, 2004
Australia
Great Sandy Strait 150 0.15 Cagnazzi et al., 2009
Cleveland Bay 54 0.17 Parra et al., 2006
Moreton Bay 119 0.09 Corkeron et al., 1997
Moreton Bay 163 0.12 Parra et al., 2004
China
Dafengjiang 114 0.33 Chen et al., 2009
Hepu 39 0.11 Chen et al., 2009
HongKong 1028 041 Jefferson, 2000
Pearl River Estuary 2555  0.22~ 1.36 Chen et al., 2010b
Leizhou Bay 237 NA Zhou et al., 2007
Xiamen 86 0.12 Chen et al., 2008
Xiamen 76 0.11 Chen et al., 2009
India
Goa Bay 842 3.34 Sutaria and Jefferson, 2004
Gulf of Kachch 174 0.270 Sutaria and Jefferson4200
Taiwan 99 0.19 Wang et al., 2007
69-86 & e &, 2010
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Zw ¢ EQ ARIRASET AL H 2 kiE(depthE & A jEa(DTS) -

Depth, in m DTS, in km
mearnt SD 76+ 44 14+111.4
Cl (7.1 ~8.2) (1.3~1.5)
median 6.4 1.2
min 2.1 0.039
max 32.2 5.9

%3 ~ ¥ &9 ARAT R RE2Z 95%: 99%2 probability *# & (peak) Pxz i3
kiF(depthy 4t A (DTS) -

Depth (in m) DTS (in km)
section I 1 \Y I Il 1 v

X+ D

95%Px 16~17 10~11 11~12 13~14 2~25 35~4 ©5-~55 ~32.5
99%Px 20~21 12~13 14~15 17~18 25~3 5-~55 6~6.5 ~43.5
peak 8~10 6~9 7~9 5~8 1~2 1~25 2.5~0%5~2
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Skin Lesionsin Chinese White Dolphins (Sousa chinensis)

along the wester n coasts of Taiwan

Yang WC, Yao YT}, Kwong KH', Chang WE, Chou LS

! Department of Veterinary Medicine, College of Agliure, National Chiayi University

2 Institute of Ecology and Evolutionary Biology, Gaje of Life Science, National Taiwan University

INTRODUCTION

In recent years, a lot of research has been dond wale to study about skin
disease of cetaceans. Several common diseasesgaimple, poxvirus and
lobo-mycosis have been discovered and widely studHewever, the causes of some
diseases are still unclear. To have a significadtlang-term study, also for
comparison of dolphins skin condition between Taiwad other countries, there is a
strong need to set up a data bank. Here we pres#m@gathological findings from
the Chinese white dolphins (Sousa chinensis) iwdaibetween 2006 to 2010. This
is the first report on skin lesions of Chinese whiblphins in Taiwan.

MATERIALSAND METHODS
Sudy area:
Data were collected from Eastern Taiwan Strait.

Data collection:

Boat-based photo-identification survey was daloag the Eastern Taiwan Strait
at an average speed of 6-10 nm per hour. Photastaleen with digital camera
(Olympus E500) and 70-300 mm zoom lens. Dolphinsevp@oto-taken parallel with
the dolphin body axis and also both sides.

Photo Identification
A total of 66826 photos were collected from Aug2@06, and between March
and September from 2007 to 2008, between March and
November from 2009, between February and August fro
2010. The dorsal fin and the body above the sdaiwas cut by the Photolmpact©
. Then the body images were categorized accorditiget focus, shooting angle,
light into three categories:
" good", "fair", and "bad". Only the bodies fromawd" photos were identified from n
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atural marks present on the dorsal fin and bodybaay profile.

97 identified dolphins were then identified ahdded by age followed Thomas
A. Jefferson (2000) and Bingyao Chen, et al. (200@) modification. Calves were
defined as individuals whose body length rangemhfome-third to one-half of the
body length (BL) of large dolphins in the area #mat usually remain close to their
mothers in the infant position (M-F. Van Bressetrale 2008. Jeremy Kiszka, et al.,
2009). The structure of each age group was detedniith the pattern and body
color of individuals; the unspotted dark grey ogygmdividuals were classified into
calves. Spotted juvenile and spotted sub-adulseksere classified into groups
called mottled and speckled, respectively. anddpssted individuals were included
into group called spotted and the unspotted pinktate individuals were considered
as unspotted age group.

Sin condition categories:

Six types of skin lesion were studied in stisdy:
(1)Black nodule along dorsal fin: included in thetegory were black nodule
presented along the back of dorsal fin. The lowargim of dorsal fin was defined as
the horizontal line where the plane of the dorsathanged to that of the body
(Maddalena Bearzi et al., 2009). The nodule coelddund or of irregular shape.
(2)Nodule on body: in this category, raised skimpuwas included. They were
presented on body and/or dorsal fin. Skin lumpshimigpresent the beginning of
LLD or another mycotic disease (M.-F. Van Bressetral.,2008; Jeremy Kiszka, et
al.,2009).
(3)Cream: this category was noted as smooth whiigdébhes. They were mainly
distributed on the body and/or head. It has besertbed as discoloration before
(Daniela Maldini et al., 2010). The possible reabehind could be caused by fungi
(Lobomycosis) or poxvirus (Daniela Maldini et &Q10).
(4)Orange spot: these lesions were presented ageféms over the skin. It has been
described as orange films (Daniela Maldini et2010), orange hue and orange
patches before. (Maddalena Bearzl et al., 2009).dssible causes might be bacteria
or fungi.
(5)Ulcer: this category only included long-term (p@nths) wound with pinkish or
reddish color. They were presented along the edigésrsal fin, flanks and flakes.
They might indicate bacteria infection.
(6)Pox-like lesion: this category included ring-round-shaped lesions. They were
usually with well-defined border. They have beetl steidied for years.
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Skin conditions were classified into three aqage levels: low, medium and high
(Maddalena Bearzl et al., 2009). Low was definethasoverage is smaller or equal
to 20% of visible epidermis, medium was defined@gerage is between 21% and
50% of visible epidermis and high is defined asarage is larger than 50% of visible

epidermis.

The overall skin condition was then rated vathcore system. One single type of
skin lesion with low-level coverage scores 1 mankdium-level scores 3 marks and
high-level scores 5 marks. The total score of eéggb of skin lesion was added up as
a total score. The total score, ranged from 0 t@8@n individual represents its
overall skin condition. Total score of each indivadlis summed up and organized into

table.

Results and Discussion

Between March to September 2006 -2010, theeetatal 97 dolphins have been
identified which were then divided into five ag@gps. There were 26 of them refer
as calves, 25 were in mottled stage, 29 were ioképe stage, 13 were in spotted

stage and 4 were in unspotted age.

TABLE 1
Age Black nodule on Nodule Orangespot | Cream | Pox-like | Ulcer
dorsal fin lesion
calves 0 0 0 1 2 0
mottled 4 0 1 6 1 0
speckled 12 2 3 3 0 3
spotted 4 10 6 0 0 0
unspotted |1 3 1 0 0 0

48 of 97 individuals (49%) were diseased (E)g.35 (73%) of them carry a
single type of disease, 11 (23%) and 2 (4%) of tkamy two and three types of
disease, respectively (Fig. 2).
coverage (Fig. 3). Among the skin lesion types,ahly one with high-level coverage

is nodule on body part (Fig. 4). Figure 5 showsrtiationship between age
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distribution and six types of skin lesion. For Baodule, 21 (4+12+4+1) individuals
were discovered and mostly were fall into the grotippeckled (57%). There were
15 (2+10+3) individuals classified as with nodutelmdy part and 10 of them fell
into spotted group (66.7%). Only speckled individuaere found with long lasting
ulcer and only calves and mottled individuals wierend with pox-like lesions.
Calves did not have black nodule and orange sputewpotted and unspotted did
not have cream, long lasting ulcer and pox-likelesThere were 12 individuals
(60%) in speckled age group discovered with blamttute and 10 individuals (50%)
in spotted age group discovered with nodules. Ratfaliseased individuals in each
age group were calculated (Fig. 6). We found pasitelationship between incident
rate and age (Fig. 7).

Dolphins live in the west coastal line werecdigered with several types of skin
lesions. The possible factors of lowering dolpimmiunity are from the environment.
One of the possible activities of dolphins to de@ktd by the environment factors
can be consumption of fish that means human caailaldo under the same effect.

Although the general appearance of skin lesanit directly give an
conclusion without a proper diagnostic study waimgples from live skin tissue, it
still can be used to assess the likelihood that #ne indicative of a particular
etiology. Research on skin lesions should be coatlrecause dolphins can be act as a
sentinel organisms in aquatic and coastal enviromsrend virtually all threats to
marine mammals are ultimately related to the pdpriasize, growth rate, and the
consumption patterns and behaviors of humans (Bp26896). Hence, further and
continuously research should be done for the bieoklioth marine mammals and
human,
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Fig. 1

Fig. 2
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Fig. 3
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Fig. 5

Age distribution of six types of skin lesion
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Fig. 7

Ratio of Diseased to Healthy Individuals of The Five Age
Stages
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b gt 2009 cnfs T F R AL 2 LT ETKIED %ﬂ 528 kiR
)%@mw /4'*§~=tfﬂ€f12§§’" LREZASEFPREF 152020 % o AT BIEY E
KRS 5102 % o - 4@ 2 o 1T AL AFAY Jm s B AR
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PED AREEWMAR H H g4ma % 4 3g( Jefferson, 2000; Parra & Jedensjo,
2009)> A& > P Ed 3R a4El & 1 £ F 4§ (Sciaenidae) ¥ & #
(Trichiuridae)~ #24* (Engraulidae} #*4*(Clupeidae) ¢ *t » /= fa(Ariussp.)~ &
(Mugil sp.)~ # #*(Leiognathidae) @4 ~ +* B & ~ 77 4 % #5#.(Conger sp.)& 4.
fas H 5 pF PP o m(Jefferson, 2000; Barros et al., 2004 ;24 > b % 9%
CEES B B *‘f THEA R BRRFH LR AP T AP P
#5 #1 2 #5 - (Mugilidae)® g &+t » 82 5 p 4 ¢ 4 3 R F (Hemiramphidae) =
= # # (Apogonidae) % g (Haemulidae) ~‘f>€§7}i(8illaginidae)‘ E
(Sphyraenidae) + & 4. #(Platycephalidae} # f&> * & 7 £f &affr= fc b o %
(Parra & Jedensjo, 2009) 3 282 ¥ #v0 39k e B v 3 9% (Sousa
plumbea):s p x4 7 ¢ o R IR G % #(Pornadasys commersonii) ~ #4
(Sparidae) # #+(Scombridae} #%p % 4 f&(Barros & Cockcroft, 19919 d * p =
WA oY EY s 'J;;vt”%ir’v":% ML TR g QQ/I% VR-ARIT S AR e
B Ee AR GEANETARL T BT INEY Fo A2 S4B
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WRIH  MREY BIRLEFI I AFEFLIIREIFSGF T
MHEE T A AL o S0 BRGAEET R FAT IR ERET
RETE I PRRC IR F B TR R Rt e Tt R A b e % i
Eu FN o - FTRAOREA LTI OGS TEE DR AR EL R
PhBEr A RE? Fo ALV A SETRALT R THE sd7a 055
BORRE DAL RIERT -

4 &95%*6:3#— FEFARFALTEEF U AL R AR
HEFRL gif CEARERETRABEATHERE2ZZ2 > E D=
P BEREF LB ABEER | - 0 R AT 2002-2006% 4 I ok iR M T
Ao e hupz g4 > 12 2009-2010# i F AT THETRG AN B F FT

24 \/}57\:% ELF”‘JF E‘r’wﬁﬁ‘;‘. o tp b 2 K ,\i’ﬁﬁ’f;’%ﬁp\ ALw el 5
ARERETRTHE ) (http:/coatbp.sinica.edu.tydh 39 % 4 ¥ F /338 2 & F
‘}IE—? Dk (R 2 F"*)'vq l?ipa_é.}%'ﬁrg{%?’} (B-)-

al
G =

F=1)
géﬂmf
‘?:‘Z

1.¢ &6 B%RgH LR ETHR
% & 2002-2006% 3R Prtw & & 4500 A ik 2 4 # 115 G g% 3

BE% o £ EE 447 834 191/ 35348 o H ¢ & il =k 4 JE 82 74 183/ 337
ﬁ ' 15 # (Leiognathidae) £ & #)% 7 7 4 ' (Sciaenidae)izg ~ ¢ v )% 4 4F
S ORE R ﬁ:ﬂ A u] b 49.6%62 23.4%@F - ~ Fl- ) kg phE AT
~HUEETA AL FE S ERRREE T F A @&7}4‘/4%$4(Arudae)(ak
EE.-! ﬁfw}i(Ponnemldae}(t )5 B #E & 31.6% 21.9% 20.6%3 5.0%;
mERAE s AEEAREZ BT TRE ) EF - TR AP B
(Carangidae)ﬂ F ~H R 3)2 g2 A4 (Pristigasteridaelf] p% i) 5 B % K

} 59.1%-~ 19.8%-~ 3.2%% 3.0%- ¥ ¢t > 2002 51 & % 933 & P|354%3 364
62 8948 > 14617k » Mg s i ~ 7 0 & 81.3% H= 5 &&% A At
(Synodontidae)g # )% /& 4L 4 5 > & ik 8.8%% 4.4%F - ~B=-) Fat
EPARTE AL o
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ﬁﬁﬁé’?%i%“%ﬁ—%’%%ﬁﬁ”%ﬁ‘ FE R ERREE -~
&& A A Ha A (Mullidag)(#4) 2 B duf s BE A L RN ) T 6
( Gazza minuta) ~ ‘w * #5 (Leiognathus berbis) ~ & ﬁﬁvs, Leiognathus equulus ~ 2. ¥
#& (Leiognathus splendens) ~ 57 # #& (Nuchequula nuchalis) - & za#& (Photopectoralis
bindus) ~ & i ¥ 4= 4. (Johnius distinctus) ~ ~ £¢ & 4 4. (Pennahia macrocephalus) s
#E v 4 4 (Pennahia pawak) ~ a4 #&(Arius maculatus) ~ + £ - 1% jg #
(Trachinocephalus myops) ~ B # %= @ (Upeneus japonicus) % - iq 5 #&(Polydactylus
sextarius) % 1348 5 B fh o B R Bk ﬁk#g vt (Jefferson, 2000) 4 4+ ~
FRAFZ ALY LY EFO BRDLE G4 L PP AR SR
K L2 dEE o

2009 & FtF (35 VBEA S 2 % 2 15200 R RIREGE TS I H RHE B
SR 523 & ER A A f(Ariusmaculatus) ~ + EE v 45 4 (Pennahia
macrocephalus) ~ # # % ##(Thryssa kammalensis) 2 # < % 4 (Paraplagusia
blochii) » % 5 v /4952 §4& - 15-20= = 2. 4 & R4 4 46 5 v 45 (Secutor
ruconius) ~ ¥ ;& £ (Arius maculatus) 2 ~ g v 4% 4. (Pennahia macrocephalus) » 7+ &
BRIk AN iy 948 0201083y &~ S0P 2 ZHRA RGBT AP M
P ZALPMRERSFBLRET L ¥ 5T 6B (Gazzaspp.) B B
(Leiognathus spp.)~ %} 27w A& (Pennahiaspp.)s =4 & & (Johnius spp.)~ 4 42
B (Thryssa spp.) -] ¥ 7 & (Sardindla spp.): # & 1 {c-fs 41 (Serranidae¥ 4 & >
,ffg,a,p bk Ly ,:wp & 4e o

FOES AIREL L ST IR RET RSN AR L A U

=
FREEALY M BHLTE ‘ﬂ\iw‘é%’wﬁ%f%mﬁﬁ
FAER BB A Fa R EY E6 AR 452 RA TR A RLL a0

\
bl
o

2.5 48 KE2 A TH R JI

PP el (RAF AP RA A2 LR & 2305 Fip 2 B 2 K K 8
F4(2002-2007)y HFIRE Fw B2 A fEE EB(ER) - H R EY 4 E
(CPUE)}=73 & B 4v 2. Iﬁ:‘?» FrulE e 10-30 2 = CRFRRIEL ) A BCP 2 H Ao
r1% B0 R KGR 2 A gk B2 Bt > Fopd %Aﬂfféiw;ﬁmm@
R A 0 G E ST 6w AF P A RE A RIE A B o B2 PR

i w & % 2002-2006F FFiE FREK M A 2 % o AR AT IIWE L]
FRER AR B AN BRI F o F 2 o - BRI Y ]
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2EE PR 15200 = RIFZPIR(B - )o@ 201045 2 B R RIEE T G A
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P«%Aﬁ"b’“?ihafﬁ‘ﬁ? R T ;H‘%ﬁ‘ﬁ%#ﬂ‘iﬁé‘i"}fﬁ
EgEE o LARAE ey R A B2 X R (Y EARGE SR, A
82-98): d4afify ARB A F 50 v (R A) 1T EDRTImE AR L 1752
Mo H A F 4 168 T kY AR EF L H B M 9462009 - 2R
e AR R EE (AT A S 4E G AE)d “;L MiER W & ~F0 &
N AR i*’ﬁ’ RTDEFER S 89320 o it BREFZ T E
P R ZHRE B p 350‘**;'0’!-&'1&1#?)%3 FZ S B4 ) ottt Eag A enE
ﬁjﬂgfé_» DA q-ﬁﬁ’»rﬁ(0824"d$'/ﬂ§) §514(0.29 2> v /ik) =k 2_ > “ﬂ(Ollé\P*F\/
MRz om 2R ERE SR 2 fHE T T ENL 0.0500/ (B E) o 2t - 4R
PE Rk EEp &7 ,__f;‘;f'w P Fyg BIReER P Y Q—,r.ﬁ_,;
SAERREETR2Zr HF o B S - F 0 2 Es RS

3483 45

+ A% £ Kot ECOSIM/ECOPATHEE H2 & & 2 fi k¢ & K Hi05%
41* Network analy5|34a\%fr FTEGiisz af4a(BL-)od BV T B2 a#ﬂ
Fr A BNED PP ET e R JE:F 70%%_% p & & aus A (detritus): ®
4 g nggit sy d "{« v €A f@/ﬁ Fl=x ‘@/ﬁ "k F3 29% 1% A TGy
P B AN S E T A2 "' gt TR AT ”‘if&«, 7 i@&#ﬁ“#‘%ﬁ?&a
ol d Ao A ZE A NIRESBEALAFONEEHEY AV E
B s SHEOREY Z ASRDP b o BRFH TG T hE ~ fd it
F(R-=)e

BRIk G NENd AT SR A BoMMa T 04T SR )
TE QA2 - PR e d o B A A A2 5-100 BFoa w897 LR (F,
2010)c %= g 4 <9 45 4 (Pennahia argentata) ~ i = ¢4z 4. (Johnius
dus&men) = 7 3#&(Otolithesruber) ~ % £ M(Chrysochlr aureus) % 2 jg
(Atrobucca nlbe)izi afa o 2 x_aﬁ?;fﬂ ﬁ;:(GSI) r‘s B A A 3-8 (3, 2002)- F
At EHRIERA > 2-87 2 10-127 ¥ 5 ¥ s (f§, 1996 ; %, 2004)- 4 FL e
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T 3% & fZ(Nematalosa come) 2 72 #f P| £_% 2-4 * (Chen & Hsia, 1996)

dATHEA AR AT w’ﬂgwA%%hﬂmﬁﬁéﬁkéﬁﬁ%@%
%;é_o E; 1338%%?‘3(?% ~ \'-" ~ *IHK)EI ’ 1‘?)%_ é’, A,\ l’l"" ) "%@%—E EJIJJJ ﬁL‘éIL
F>a AT o H Mﬂmam@;g_a 9% 350@/& B G RREHE RS

2ARE (U F P S ML SWRY) o REHBAT N B RER DT Fa S

TAMAEY 2 R OREE R T AR M E el (Ao iR ) R R
Aéﬁ’ﬁgaiﬁ&~ Higpepe R o NRER AT RET 2 ALY 2
Pens jpiEdte BIRE R A
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% - ~ % 2(2002~ 2004~ 2005% 2006 )% ;i (20024)2 & & 4 4 B A

o Bt -
family 2 5 R+ WA 351

Leiognathidae £ 55.5% 49.6% 81.3%
Sciaenidae I 19.0% 23.4%

Ariidae A ph gt 6.3% 6.8% 4.4%
Synodontidae & # 4 #% 3.3% 2.1% 8.8%
Polynemidae 5 A Ft 2.3% 2.8%
Carangidae # AL 2.0% 2.4%

Mullidae VY .Y 2.0% 2.1% 1.4%
Engraulidae he F 1.9% 2.3%
Pristigasteridae 42" fi- 1.8% 2.2%

others H 5.9% 6.5% 4.1%

2o v hFEFY A

JaL G v ak Bi gy RAE (BED & Rt b
5 a 291 79 611 982 (356-1664) 37.7
5 46 25 181 252 (104-405) 28.0
AL 183 61 235 480 (378-907) 50.9
T 13 4 53 70 (2.7-249) 245
3 78 42 447 567 (303-1545) 21.2
L 40 30 3606 3677 (1743-9265) 1.9
Total 652 241 5134 6027 (2887-14035)  14.8
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FZ N OBE R E ARRAEANOE BT EHR
2EH (At)
218 HEWE BB 12345 6, 7][8]9 10[11]12 Ref
& B & # Sciaenidae /1 g
ﬁ\é& 'é‘ > a XE .
A KE~ g ETH %,2010
P. macrocephalus \l '
i
BAESEX "
IS N
ERBAEG TR #2002
a4tk B, SRR ¥
Dl ~ s E 4/ 1
P. argentata ERBAKED SEOE ¥,2002
B EE 4 B, mAESEX pmd----L .
‘ s & T 9GSI |
J. distinctus EREAKED SEOEE 2201, ! 32,2002
i K 4 8 BAESEX X
DA LS 5 2002
J. dussumieri EREKED T ; %, 200
LT % HEE ¥ : -
DO y sheEE ;
O. ruber EAR B gD M #2002
A HE R BEESEX .
= E L s ;
C. aureus EREHAKED TIAE #2002
2 R @RESEX .
DA RS y
A. nibe SR EAED ek #2002
& # Trichiuridae ISR T
Lo richiuri C:_}
|
e EH-ER e / /\__,\22004 Py
T. lepturus Ld-FH T \l , : — \ i A, (= o
i I
% I X " '
DNE 5 |
A 8,199 | 4 5 30
Bhe M b / ,
paRA i&% O ) %, 2004 | O
T. nanhaiensis S~ ik N . ‘/ | GSi3 @
i i [t it g e ]
B A% & N — /! .
T3 y
T. japonicus e A i N 7, 1996
#E#t Clupeidae /\
RIR S o .
R =P HEE Chen & Hsia, 1996
N. come
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- P B BRHARSFERRIBR G I L
i B Cetacea
/%4 Delphinidae
Grampus griseus Cuvier, 1812 = /3 9%
Pseudorca crassidens Owen, 1846% 7. &7
Sousa chinensis Osbeck, 1765 #v ;& 1%
Senella attenuate Gray,1846% =+ 1% 7%
Tursiops truncates Montagu,182 %3, # /4 9%
& /4 7% L Phocoenidae

Neophocaena phocaenoides Cuvier, 18291 9%
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$x ¥ 4 % Chondrichthyes

7 gt Hemiscylliidae
Chiloscyllium plagiosum (Bennett, 1830)sz + Jjg #L
v P gt Carcharhinidae
Scoliodon laticaudus Muller & Henle, 1838 % & 4L # g
2 gzf Dasyatidae
Dasyatis zugei (Miller & Henle, 1841)« ¥ 3 #r
% B 47 X 44 Rhynchobatidae
Rhynchobatus djiddensis (Forsskal, 1775)F 3= 3% % 4

i @t & % Actinopterygii

7 waft Elopidae
Elops machnata (Forsskal, 1775)4 aa
* 4 gt Megalopidae
Megalops cyprinoides (Broussonet, 1782 p% ;% @
klg@ # Moringuidae
Moringua macrocephalus (Bleeker, 1863)~ £ ¢35l @
# 4 Muraenidae
Echidna nebulosa (Ahl, 1789) % # i 4z
Gymnothorax kidako (Temminck & Schlegel, 184633 < 4% 9 #&
¥ @ 2 Ophichthidae
Brachysomophis porphyreus (Temminck & Schlegel, 1846¥: ¥ «&
90 %
Pisodonophis cancrivorus (Richardson, 1848)s {#5 # bt @
£ Pristigasteridae
Ilisha elongata (Bennett, 1830)+ 4~
llisha melastoma (Schneider, 1801} - &
£ Pristigasteridae
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Opisthopterus tardoore (Cuvier, 1829) {s # 4.

#24 Engraulidae
Encrasicholina punctifer Fowler, 1938 1] > 42_
Setipinna tenuifilis (Valenciennes, 1848% &
Solephorus commersonnii Lacepede, 1803¢ = |- = 4.
Solephorusindicus (van Hasselt, 1823% & |- =t 4.
Thryssa chefuensis (Glnther, 1874)3_ & % #2_
Thryssa dussumieri (Valenciennes, 1848} < % 4%_
Thryssa hamiltonii (Gray, 1835)i% = % #2_
Thryssa kammalensis (Bleeker, 1849)7* # 4 #2_
Thryssa setirostris (Broussonet, 1782). ¢¢ & #2_
Dussumieria acuta Valenciennes, 1847 k& [F] *L &=
Dussumieria elopsoides Bleeker,1849+  [f] *f
Herklotsichthys quadrimaculatus (Ruppell, 1837)z 2k 5 #k
Nematalosa come (Richardson, 1846)k = /= 42
Nematalosa japonica Regan, 1917p # ;& #2
Nematal osa nasus (Bloch, 1795) % # i #
Sardinella sindensis (Day, 1878) ¥ R /|- /) ~

A g FE Ariidae
Arius maculates (Thunberg, 1792)s1 ;4 £,
Plicofollisnella (Valenciennes, 1840)* § i f&

# A4 # Osmeridae
Salanx acuticeps Regan, 19084 2 42 4.

&% 4 # Synodontidae
Saurida elongata (Temminck & Schlegel, 1846%. %8 it 4§
Synodus binotatus Schultz, 19538 51 jj #

A ik #L Bregmacerotidae
Bregmaceros lanceolatus Shen, 1960 & A #&

B 4 # Antennariidae
Antennarius dorehensis Bleeker, 185937 & p & & 4.
Histrio histrio (Linnaeus, 1758 ¥ £ & 4.

## Mugilidae
Chelon haematocheilus (Temminck & Schlegel, 1845
Liza affinis (Glnther, 1861)= i #:
Liza macrolepis (Smith, 1846) ~ @ik
Liza subviridis (Valenciennes, 1836y #
Liza vaigiensis (Quoy & Gaimard, 1825 Lk #
Oedalechilus labiosus (Valenciennes, 1836)%; & #
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# P 44 Chanidae
Chanos chanos (Forsskal, 1775)# p 4.

3 4.4 Atherinidae
Atherinomorus lacunosus (Forster, 1801)= i 41% 4.
Hypoatherina valenciennei (Bleeker, 1853) ™ < T 4% 4.

# 4 # Exocoetidae
Cypselurus angusticeps Nichols & Breder, 19354 2 4.
Cypselurus poecilopterus (Valenciennes, 18473 & 4 4.
Exocoetus monocirrhus Richardson, 1846# ¢ & 4.
Exocoetus volitans Linnaeus, 1758+ =g 4.
Hirundichthys oxycephalus (Bleeker, 1852)x #f ‘w £ 4.
Oxyporhamphus convexus Weber & de Beaufort, 1922, i &
Parexocoetus brachypterus (Richardson, 1846 ‘& i #t 4 4.
Parexocoetus mento (Valenciennes, 1847 <& i #t 4 4.
Hemiramphus far (Forsskal, 1775z 4%
Hemiramphus lutkel Valenciennes, 1847 = #%
Hyporhamphus dussumieri (Valenciennes, 18473} < ™ #&
Hyporhamphus intermedius (Cantor, 1842)f/F ™ #&
Zenarchopterus dunckeri Mohr, 1926 & = £ i #%

HHfL Belonidae
Ablennes hians (Valenciennes, 1846}, 4%
Srongylura anastomella (Valenciennes, 1846} 4%
Srongylura leiura (Bleeker, 1850) » # ] & #84%
Tylosurus crocodilus crocodilus (Péron & Lesueur, 1821751 Lk

SR

& 8 4 # Holocentridae
Myripristis adusta Bleeker, 1853 & »%f
Sargocentron pradlin (Lacepede, 1802} 1 #7+k ¢k @ 4.

/A #7f+ Syngnathidae
Choeroichthys sculptus (Gunther, 1870)% & /% 3¢

g 4.4 Centriscidae
Aeoliscus strigatus (Glinther, 1861)if X #g 4.

# #L Scorpaenidae
Parascorpaena mossambica (Peters, 1855)% = # 5 [f] @4
Pterois volitans (Linnaeus, 17585k % 3 #¥
Scorpaenopsis cirrosa (Thunberg, 1793)%. % jj =

SR 4 Aploactinidae
Aploactis aspera (Richardson, 1845)+ & #
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% & 4 # Platycephalidae
Platycephalusindicus (Linnaeus, 1758) & £ £ 4.

¥ 4 # Ambassidae
Ambassis buruensis Bleeker, 1856%* 41 g% 4.
Ambassis interrupta Bleeker, 1852%7 4 g 1§ 4.
Ambassis macracanthus Bleeker, 1849~ #k g% 4.
Ambassis miops Gunther, 1872-" #k gf:¥ 4.
Ambassis urotaenia Bleeker, 1852w & B8 4.
Ambassis vachellii Richardson, 1846 < §:# 4.

¥ & 4L Moronidae
Lateolabrax japonicus (Cuvier, 1828) p + E

# #+ Serranidae
Epinephelus akaara (Temminck & Schlegel, 1842y 2. % 51 4.
Epinephelus quoyanus (Valenciennes, 1830j*3 % 2 4.

X 244 Apogonidae
Apogon cathetogramma (Tanaka, 1917)-74 = =
Apogon cookii Macleay, 18812 =~ = %
Apogon doederleini Jordan & Snyder, 190%s= % = #
Apogon doryssa (Jordan & Seale, 1906§ #& = = 4
Apogon notatus (Houttuyn, 1782) g 2L = &
Archamia bleekeri (Glinther, 1859)# < £ # % = #
Archamia macroptera (Cuvier, 1828) 2 £ i % = 3
Neamia octospina Smith & Radcliffe, 19122 % ~ #k % = #
Sphamia fuscolineata Lachner, 1953tz st ¢ * = 4

7 $+ Sillaginidae
Sllago japonica Temminck & Schlegel, 1843 i) #
Sllago parvisgquamis Gill, 1861 -] @) #&

# 4+ Carangidae
Carangoides armatus (Ruppell, 1830) 7 = #
Carangoides hedlandensis (Whitley, 1934) ;4 # 18, & #%
Gnathanodon speciosus (Forsskal, 1775)& # #%
Scomberoides commersonnianus Lacepede, 1801x v if /& #4
Scomberoidestol (Cuvier, 1832)3« f i /& #%
Selaroides leptolepis (Cuvier, 1833) & # ‘m#%
Trachinotus blochii (Lacepéde, 1801y = #g#%
Trachurus japonicus (Temminck & Schlegel, 1844F. #%

# #+ Leiognathidae
Nuchequula nuchalis (Temminck & Schlegel, 1845% =+ #&
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Secutor indicius Monkolprasit, 19735 & v #
Secutor ruconius (Hamilton, 1822) ¥ — 4
& ML Lutjanidae
Lutjanus decussatus (Cuvier, 1828) 2 & & #3
Lutjanus stellatus Akazaki, 1983v % & #
§ k4 # Caesionidae
Pterocaesio chrysozona (Cuvier, 1830) £ #+ & & #
4 L Lobotidae
Lobotes surinamensis (Bloch, 1790) 4 #3
4 4 4 Gerreidae
Gerres filamentosus Cuvier, 1829 % i 44 4.
Gerresjaponicus Bleeker, 1854 p # 484 4.
Gerreslongirostris (Lacepede, 1801 = 44 4.
Gerres oblongus Cuvier, 1830 & & 484 4.
Gerres oyena (Forsskal, 1775)# z 44 4
&4 Haemulidae
Plectorhinchus vittatus (Linnaeus, 1758)4 =+ 7 #.
Pomadasys quadrilineatus Shen & Lin, 1984z & %t 4.
4% 4 # Nemipteridae
Scolopsis bilineata (Bloch, 1793) g+ # & %
Scolopsisciliata (Lacepéde, 1802)% gk & %
Scolopsislineata Quoy & Gaimard, 1824% # # & *
Scolopsis vosmeri (Bloch, 1792) v 35 # & %
i ¢ 44 Lethrinidae
Lethrinus harak (Forsskal, 1775)8 zx4c }
Lethrinus nebulosus (Forsskal, 1775)F # ¢ &
Lethrinus ornatus Valenciennes, 1836 # #¢ |}
5 #4 Polynemidae
Eleutheronema rhadinum (Jordan & Evermann, 1902} i 5 #£
Polydactylus plebeius (Broussonet, 1782 %: 5 #%
7 4§ Sciaenidae
Argyrosomus japonicus (Temminck & Schlegel, 1843p # 4¥
Chrysochir aureus (Richardson, 1846) £ i
Pennahia anea (Bloch, 1793) # & v 4z 4.
Pennahia argentata (Houttuyn, 1782) v 4z 4.
Pennahia macrocephalus (Tang, 1937) g v 4z 4.
Pennahia pawak (Lin, 1940) sa i & 4+ 4.
4 Mullidae
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Parupeneus indicus (Shaw, 1803)&° & /& & g
£gi e84 Monodactylidae
Monodactylus argenteus (Linnaeus, 1758) @i i
¥ & # Trichiuridae
Trichiurus lepturus Linnaeus, 1758 = 4.
# 4 # Kyphosidae
Girella leonina (Richardson,1846)2. /A &
Girella punctata Gray, 1835 + fi,
Kyphosus cinerascens (Forsskal, 1775)% % 4% 4.
Microcanthus strigatus (Cuvier, 1831) ¥ 4.
17 g4 1 Chaetodontidae
Chaetodon auriga Forsskal, 17754 *% ki 4 4.
Chaetodon auripes Jordan & Snyder, 1901 3 iz i 4.
Chaetodon ephippium Cuvier, 1831 i 5 dep Hi- 4.
Chaetodon lunula (Lacepéde, 1802y s iq i 4.
Chaetodon octofasciatus Bloch, 1787 ~ 7 ki ik 4.
Chaetodon speculum Cuvier, 1831 4% 5 b 4.
Chaetodon vagabundus Linnaeus, 17588 ;54 ik 4.
Heniochus acuminatus (Linnaeus, 1758)s = g4 > & #3
¥ 1l 44 Pomacanthidae
Chaetodontoplus septentrionalis (Temminck & Schlegel, 1844
YA )
Pomacanthus semicirculatus (Cuvier, 1831) &4 11 4.
B4+ Terapontidae
Mesopristes cancellatus (Cuvier, 1829)# = & il
Pelates quadrilineatus (Bloch, 1790) = 4t 3| 7 |
Terapon jarbua (Forsskal, 1775)i= ¥ i
Terapon theraps (Cuvier, 1829) i£ s g
(& #)#4 Cirrhitidae
Cirrhitichthys aureus (Temminck & Schlegel, 1843% (4. 5
B 45 (& #)f* Cheilodactylidae
Cheilodactylus quadricornis (Gunther, 1860)% # (4. 55
% #4# Pomacentridae
Abudefduf bengalensis (Bloch, 1787) F 4t 4> & 4% 4.
Abudefduf sexfasciatus (Lacepede, 1801) #t & 4 4.
Abudefduf sordidus (Forsskal, 1775} ¥+ & 4% 4.
Abudefduf vaigiensis (Quoy & Gaimard, 1825)% & & 4% 4.
Chromis fumea (Tanaka, 1917)# &  fi.’% £
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Chromis notata (Temminck & Schlegel, 1843¥a i -k fr. % #4
Neopomacentrus cyanomos (Bleeker, 1856) & 37 % #
Neopomacentrus taeniurus (Bleeker, 1856)i% & #7 4 #4
Plectroglyphidodon leucozonus (Bleeker, 1859)v =+ & #
Plectroglyphidodon phoenixensis (Schultz, 1943)k & & & #4
Pomacentrus coelestis Jordan & Starks, 190541 % #
Pomacentrus grammorhynchus Fowler, 1918 i 21 % #
Pomacentrus taeniometopon Bleeker, 1852 5 X & #
Pomacentrus tripunctatus Cuvier, 1830 = 2 % £
Segastes obreptus (Whitley, 1948) sk 3 £ 4 #
Teixeirichthysjordani (Rutter, 1897) & = X ‘m#i &

£ 5¢ 4 #L Labridae
Anampses twistii Bleeker, 18567 & 4.
Choerodon anchorago (Bloch, 1791) £z 7% # 4.
Choerodon gymnogenys (Glnther, 1867 )ik % 7% # 4.
Choerodon jordani (Snyder, 1908)% = 7% # 4.
Choerodon zamboangae (Seale & Bean, 19073 2R gk & 4.
Gomphosus varius Lacepede, 180%% ¢ « ¥ 4.
Halichoeres argus (Bloch & Schneider, 1801)x p% /& 7% 4.
Halichoeres hortulanus (Lacepede, 1801 ;% 5¢ 4.
Halichoeres marginatus Ruppell, 1835 & # 7 4.
Halichoeres melanochir Fowler & Bean, 19282 #=/% 7 4.
Halichoeres melanurus (Bleeker, 1851) 2. & /= 7¥ 4.
Halichoeres trimaculatus (Quoy & Gaimard, 1824)= za4 7 4.
Hemigymnus fasciatus (Bloch, 1792) i * & & 4.
Hemigymnus melapterus (Bloch, 1791) 2 # & & 4.
Hologymnosus rhodonotus Randall & Yamakawa,1988: s > 4% &g 3
Novaculichthys taeniourus (Lacepede, 1801} & 374 4.
Parajulis poecilepterus (Temminck & Schlegel, 1845 i &l 7% 4.
Pteragogus aurigarius (Richardson, 1845}k i &4
Sethojulis bandanensis (Bleeker, 1851)2. % ¥ 33 4.
Sethojulis strigiventer (Bennett 1833)dr ¥ % 33 4.
Sethojulisterina Jordan & Snyder 190&7 5 % 39 4.
Sethojulistrilineata (Bloch & Schneider, 1801 #t % 33 4.
Suezichthys gracilis (Steindachner & Déderlein, 1887 # # 1 4.
Thalassoma hardwicke (Bennett, 1830)4 = 4 4.
Thalassoma lunare (Linnaeus, 1758)7 * 44 4.
Thalassoma lutescens (Lay & Bennett, 1839)% # 44 4.
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Thalassoma purpureum (Forsskal, 1775)% 44 4.
Xyrichtys pentadactylus (Linnaeus, 1758)7 5 424}
Xyrichtys verrens (Jordan & Evermann, 1902F fcic 47 #3
g# 4 fL Scaridae
Calotomus japonicus (Valenciennes, 1840p * &g
Cetoscarus bicolor (Rippell, 1829)+ #5+# 4.
T.4&# Pinguipedidae
Parapercis kamoharai Schultz, 1966 & = #t#
Parapercis maculata (Bloch & Schneider, 1801y sr#t g
Parapercis ommatura Jordan & Snyder, 1902, #% &
Parapercis pacifica Imamura & Yoshino, 2007+ & ¥ #t #
Parapercis tetracantha (Lacepede, 1802) #&#t
kg 4-#* Trichonotidae
Trichonotus setiger Bloch & Schneider, 18015 & £
3 5% 4 #1 Ammodytidae
Bleekeria mitsukurii Jordan & Evermann, 1902 & 1. 55 4.
& Blenniidae
Aspidontus taeniatus Quoy & Gaimard, 1834= # ' # @it
Laiphognathus multimaculatus Smith, 1955 % zx #
Omobranchus ferox (Herre, 1927) % jF & g
Parablennius yatabel (Jordan & Snyder, 1900 &+
Petroscirtes breviceps (Valenciennes, 1836} 5f i 2 &
Petroscirtes mitratus Rippell, 1830% i & £ &
Plagiotremus tapeinosoma (Bleeker, 1857)2. # # v &
Callionymidae
Eleutherochir opercularis (Valenciennes, 1837} i re&47
Synchiropus ocellatus (Pallas, 1770)% sxid i
#& 1. Gobiidae
Istigobius decoratus (Herre, 1927) & § %74 7.
Yongeichthys nebulosus (Forsskal, 1775)Z = #& 7.
## Stromateidae
Pampus argenteus (Euphrasen, 178832 8
v @f Ephippidae
Ephippus orbis (Bloch, 1787) Fl & #8
4 & % # Scatophagidae
Scatophagus argus (Linnaeus, 1766)% & 4.
g+ 44 Siganidae
Sganus guttatus (Bloch, 1787) &
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fl & # 4 Acanthuridae
Prionurus scalprum Valenciennes, 183%% & #
# # Scombridae
Acanthocybium solandri (Cuvier, 1832) #&
Scomberomorus guttatus (Bloch & Schneider, 1801): #* 5 *« &
Scomberomorus niphonius (Cuvier, 1832) p 4 & “« &
Scomberomorus koreanus (Kishinouye, 1915)% L & 4« #&
7 #=# Paralichthyidae
Pseudorhombus levisquamis (Oshima, 1927)if i s ¢+
Tarphops oligolepis (Bleeker, 1858-59)~+ @ &+
Tephrinectes sinensis (Lacepéde, 1802+
# 7% Bothidae
Bothus myriaster (Temminck & Schlegel, 1846% % #*
Engyprosopon macroptera Amaoka, 1963+%. #f ‘& Ff &
Japonolaeops dentatus Amaoka, 1969p * = &+
#§ Soleidae
Brachirus orientalis (Bloch & Schneider, 1801 ) £7
Solea ovata Richardson, 1846 47
Soleichthys heterorhinos (Bleeker, 1856) £ = 47/
Zebrias quagga Kaup, 1858 % ik 7
Zebrias zebra (Bloch, 1787) ik 7
Biis 4+ Balistidae
Abalistes stellaris (Bloch & Schneider, 1801 & @
Balistoides viridescens (Bloch & Schneider, 18013 % @i i
H @ £ Monacanthidae
Monacanthus chinensis (Osbeck, 1765)¥ #k &
ja# L Ostraciidae
Ostracion meleagris Shaw 1796+ 2t 48 @
= & # 1 Tetraodontidae
Arothron manilensis (Marion de Procé, 18223 % = J &
Arothron mappa (Lesson, 1831)i & = #
Arothron nigropunctatus (Bloch & Schneider, 18012 s < # #*
Lagocephalus sceleratus (Gmelin, 1789) < #. £p @
Torquigener hypselogeneion (Bleeker, 1852)zf s F %f &

D s ST AT A Lk
(AEFHRR: PP RAPFIHREFTY C OBLETHEE
http://shell.sinica.edu.tw)
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A H 4 ® Mollusca

-k vgi&fL  Anatinellidae
Anatinella nicobarica (Gmelin, 1791)
%is L Arcidae
Bathyarca japonica Habe, 1977
Scapharca broughtonii (Schrenck, 1867)
% BisfL Cardiidae
Maoricardiumfraseri (Garrard, 1963)
Vasticardium alternatum (Sowerby, 1841)> 4 & k&
Vasticardium compunctum (Kira, 1959)
Vasticardium enode (Sowerby, 1841)if ** & & &
Vasticardium foveolatum (Sowerby, 1841); 5 i&
Vasticardium nigropunctatum Habe et Kosuge, 196@. =7 5§ & &
Vasticardium subrugosum (Sowerby, 18413 ¥ & k& &
Vasticardium transcendens (Melvill et Standen, 1899); &t & k i&
Vasticardium variegatum (Sowerby, 1841)
Lunulicardia hemicardia (Linnaeus, 1758)* « #g. i&
Afrocardium ebaranum (Yokoyama, 1927)€ = § k&
Microfragum festivum (Deshayes, 1855)
Trigoniocardia fornicate (Sowerby, 1841)% 7 5 k&
Corculum cardissa (Linnaeus, 1758)#t < i&
Corculum impressum (Lightfoot, 1786)
Corculum monstrosum (Gmelin, 1791)
Frigidocardium kiranum Sakurai et Habe, 1966
Discors aurantiacum (A. Adams et Reeve, 1850% % 5 k&
Laevicardium attenuatum (Sowerby, 1841)& & § & &
Laevicardium biradiatum (Bruguiere, 1789)k # § £ 34
Laevicardium lobulatum (Deshayes, 1854)
Laevicardium pulcherrimum Sakurai et Habe, 1966
Laevicardium rubropictum Habe et Kosuge, 1966 - 5 & &
Fulvia papyracea (Bruguiere, 1798)
Fulvia undatopicta (Pilsbry, 1904) s ¥ § & &
¥ #is4f Carditidae
Cardita crassicosta (Lamarck, 1819)ie #* & 4 34
Megacardita ferruginosa (A. Adams et Reeve, 1850)
@134 Cerithiidae
Cerithium kobelti (Dunker, 1877) &% b {2 4%
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Cerithium nodulosum (Bruguiere, 1789)% & {#~
Rhinoclavis fasciata (Bruguiere, 1792)% § =
% ¢ ¥4 Chamidae
Chama semipurpurata Lischke, 1870
i} 4L Conidae
Conus nigropunctatus Sowerby, 18572, Z = i3
E #3&4 Crassatellidae
Eucrassatella nana (A. Adams et Reeve, 1850y 5 &
7 g Cultellidae
Phaxas attenuates (Dunker, 1862)v & & #&
% 454 Dimyidae
Dimya Filipina Bartsch, 1913
Lk Eulimidae
Balcisgrandis (A. Adams, 1854)v % &%
=g Fimbriidae
Fimbria soverbii (Reeve, 1841)% # i< & i&
ik f  Gastrochaenidae
Gastrochaena cymbium Spengler, 1783§; ti B g4
Soengleria mytiloides (Lamarck, 1818)
Eufistulana agglutinans (Deshayes, 1854)
#6424 Glauconomidae
Glauconome chinensis Gray, 1828 » & 3 y&
Glauconome cerea Reeve, 1850
il Glycymerididae
Glycymeris albolineata (Lischke, 1872) v i i
Glycymeris spurca (Reeve, 1843)
Tucetona amboinensis (Gmelin, 1791)
Tucetona auriflua (Reeve, 1843)% £ i+ if|
Tucetona nodosa (Reeve, 1843)
AR Glyphaeidae
Pretostrea affinis (Sowerby, 1871)
| geflis gt Kelliidae
Borniola yamakawai Yokoyama, 1922
& a4 Laternulidae
Laternula anatine (Linnaeus, 1758)8 & & #us (2 i)
Laternula marilina (Reeve, 18634, 2/ i& #i4
Laternula siphonata (Reeve, 1863)
Laternula truncate (Lamarck, 1818)vg ¥ & &
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yisfL Limidae
Ctenoides ales (Finley, 1927)
Ctenoides annulata (Lamarck, 1819)
Limatula bullata (Born, 1778)
Ctenoides concentric (Sowerby, 1888)
4 ¥ # Loliginidae
Uroteuthis chinensis (Gray, 1849) 5 # 4 ¢
Uroteuthis sibogae (Adam, 1954) = 4 ¢
& % ¥ef Lucinidae
Codakia punctata (Linnaeus, 1758yFyq & * &
Anodontia philippana (Reeve, 1848)z % % * i&
5 Fief Mactridae
Mactra achatina Holten, 1802 = zx § 37 i&
Mactra cuneata Gmelin, 179122} 5 3734
Mactra mera Reeve, 1854
Mactrinula dolabrata (Reeve, 1854)§ & 5 375
Micromactra angulifera (Reeve, 1854)
Oxyperas aspersa (Sowerby, 1825)
Oxyperas lentiginosa (Gould, 1852)
Lutraria sieboldii Reeve, 1854
Raetellops pulchella (Adams et Reeve, 1850k s 5 7 i
g f Malleidae
Malvufundusirregularis Jousseaume, 1894 Lp| ~ ¥
X ‘#35f Mesodesmatidae
Davila plana (Hanley, 1843)
Coecella chinensis Deshayes, 1855 %z *# i&
Coecella formosae de Rouij-Schuiling, 19725 = &
Soondervilia bisculpta (Gould, 1861)
# 2 &4 Montacutidae
Barrimysia cumingii (A. Adams, 1856)
Aimgs sl Myidae
Distugonia decurvata (A. Adams, 1851)
FFisf Mytilidae
Modiolus metcalfel (Hanley, 1843) 2 # A 2 55
Musculus japonica (Dunker, 1857)
Musculus perfragilis (Dunker, 1857)
1414 Naticidae
Natica gualteriana Recluz, 1844-] % 3. %
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Natica tigrina (Roeding, 1798)%) 5a 1. #%

¥11# Neritidae
Clithon faba (Sowerby, 1836)& 7 # i

#f Ommastrephidae
Todarodes pacificus Steenstrup, 188G+ #:
Shenoteuthis oualaniensis (Lesson, 1830)= #:

FIEF Ostreidae
Crassostrea ariakensis (Fujita in Wakiya, 1929)
Crassostrea gigas (Thunberg, 1793)% $+4&
Crassostrea lineate (Roeding, 1798)
Saxostrea mytiloides (Lamarck, 1819)
Ostrea circumpicta Pilsbry, 1904
Dendostrea inaequivalvis (Sowerby, 1878)
Dendostrea turbinate (Lamarck, 1878)
Alectryonella plicatula (Gmelin, 1791)

B 7 ¥4 Pandoridae
Pandorella carinata (Prashad, 1932)

7 L4t Pectinidae
Chlamys crestularis (A. Adams et Reeve, 1850)
Chlamys lentiginosa (Reeve, 1853)2. i /& 534
Chlamys macassarensis (Chenu, 1845y + 77 /4 54
Chlamys madreporarum (Sowerby, 1887)
Chlamysradula (Linnaeus, 1758)fe ** /% 5 &
Chlamys senatoria (Gmelin, 1791) %3k B /& 535
Chlamys teramachii (J. H. Webb, 1956)
Chlamys quadrilirata (Lischke, 1870)%% # 45 544
Decatopecten amiculum (Philippi, 1835) zrzf /& 545
Decadopecten superbus (Sowerby, 1842)44 =4 5i&
Anguipecten lamberti (Souverbie, 1874)
Pecten pyxidatus (Born, 1778) 45354 5 &
Semipallium fulvicostatum (A. Adams et Reeve, 1850)
Semipalliumtigris (Lamarck, 1819) 7% a4 54
Pedum spondyloideum (Gmelin, 1791) ;% 3 /4 %34
Delectopecten musorstomi Poutiers, 1981

g Pharellidae
Pharella javanica (Lamarck, 1818)
Pharella olivacea (Metcalf, 1852)

¥Wi&fL Pholadidae
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Penitella kamakurensis (Yokoyama, 1922)
Jouannetia globulosa (Quoy et Gaimard, 183532 # #i&
#oR&fL Plicatulidae
Plicatula plicata (Linnaeus, 1767)~ T & j &
Soiniplicatula muricata (Sowerby, 1873)F 5N i&
Aegfl Potamididae
Cerithidea cingulata cingulata (Gmelin, 1791) >4 &%
Cerithidea djadjariensis (Martin, 1899) 4# = /& &%
Cerithidea ornate A. Adams, 1854z /4 &%
Cerithidea rhizophorarum rhizophorarum A. Adams, 1854 p ;5 &%
Cerithidea rhizophorarum morchii A. Adams, 1863% < ;& &%
Terebralia palustris (Linnaeus, 1767)\ /% &%
Terebralia sulcata (Bruguiere, 1792)%] & /5 #%
Batillaria multiformis (Lischke, 1869) % 4] /s #%
Batillaria zonalis (Bruguiere, 1792)% F4 &%
¥ 23444 Psammobiidae
Gari anomala (Deshayes, 1855)
Gari corrugate (Deshayes, 1855)
Gari maculosa (Lamarck, 1818)sx & % Z 34
Gari sibogai Prashad, 1932
Grammatomya pulcherrima (Deshayes, 1855)
Grammatomya squamosa (Lamarck, 1818)
Psammobia raditia (Philippi, 1844)
Psammotaea virescens (Deshayes, 1855} £ % Z &
Sanguinolaria atrata (Reeve, 1857)2 % & *5 &
Busq Pteriidae
Pinctada albino (Lamarck, 1819)
Pinctada fucata martensii (Dunker, 1872)45 5. % ¥ ki
Pinctada nigra (Gould, 1851)
Electroma ovate (Quoy et Gaimard, 1834¥g2 7 k&
E Higf Semelidae
Semele crenulata (Sowerby, 1843)
Semele casta (A. Adams, 1853)
Semele obscura Deshayes, 1863
Semele zebuensis (Hanley, 1844)
Montrouzeria clathrata Souverbie, 1863
Leptomya cochlearis (Hinds, 1844)
TheorafragilisA. Adams, 1855
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Abrinainanis (Prashad, 1932)
Abrina sibogai (Prashad, 1932)
% B fL Sepiidae
Sepia esculenta Holyle, 1885 & 5 p&
* #gf Solecurtidae
Solecurtus consimilis Kuroda et Habe, 19617 # = &
Solecurtus philippinensis (Dunker, 1861)
Azorinus abbreviates (Gould, 1861)
#“ gL Solenidae
Solen exiguous Dunker, 1862
Solen gordonis Yokoyama, 1920 pa + #8
Solen lamarckii Sowerby, 1874
Solen luzonicus Dunker, 1861 & & + &
Solen roseomaculatus Pilsbry, 1901 # = 5 #&
Solen doanii Hanley, 1843% 5x v &%
7 F&4L Spondylidae
Soondylus albibarbatus Reeve, 1856
Soondylus anacanthus (Mawe, 1823) 7 4% ;4 § &
Sphondylus barbatus barbatus Reeve, 1856.1: % ;& &
Spondylus barbatus cruentus Lischke, 1868 s iz /% i i&
Soondylus flabellum Reeve, 1856
Spoondylus imperialis Chenu, 1843+ 1 /% 3 i&
Soondylus nicobaricus ciliates Sowerby, 1847
Sphondylus regius (Linnaeus, 1758)# % /% & i&
Soondylus serraticosta Prashad, 1932
Spoondylus varius Sowerby, 1829 E /5 § 34
* 254 Sportellidae
Anisodonta angulata (H. Adams, 1870)
B Bl Strombidae
Terebellum terebellum . delicatum Kuroda et Kawamoto, 1958 1= 4% &7
Terebellum terebellum f. lineatum Roeding P 7 % 38 4%
Terebellum terebellum f. punctulorum Roeding 2k 1 4% 38 4%
s Telinidae
Tellinella asperrima (Hanley, 1844)
Tellinella crucigera (Lamarck, 1818)
Tellinella cumingii (Hanley, 1844) 2. sz {4
Tellinella incerta (Sowerby, 1825)
Tellinella radians (Deshayes, 1855)
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Tellinella verrucosa (Hanley, 1844)
Pharaonella tongana (Quoy et Gaimard, 1835)
Omala hyaline (Gmelin, 1791)
Merisca perplexa Hanley, 1844
Scutarcopagia linguafelis (Linnaeus, 1758)k & &4
Cyclotellina discus (Hanley, 1844) 4 &34
Quadrans gargadia (Lamarck, 1758):% 1| &
Quadrans spinosa (Hanley, 1844)
Pinguitellina robusta (Hanley, 1844)
Punipagia radiatolineata (Yokoyama, 1924)
Loxoglypta transculpta Sowerby, 1915
Elliptotellina euglypta (Gould, 1861)
Moerellarutila (Dunker, 1860) i~ #{# 5
Rexithaerus sectior Oyama, 1950
Leporimetis spectabilis (Hanley, 1844)
ﬁiﬂ.yfﬂ Terebridae
Duplicaria albozonata (E. A. Smith, 1875)4 -+ 17 § &1
kb éyisfL Teredinidae
Teredo navalis Linnaeus, 17584, #F &
Lyrodus pedicellatus (Quatrefagus, 1849)
Nototeredo edax (Hedley, 1895)
Teredothyra smithi (Bartsch, 1927)
Coeloteredo mindanensis (Bartsch, 1923)
Austroteredo parksi Bartsh, 1921
Teredora princesae (Sivicks, 1928)
Uperotus clavus (Gmelin, 1791)
Bankia bipalmulata (Lamarck, 1801)
Bankia carinata (Gray, 1827)
Bankia fimbriatula Moll et Roch, 1931
# %34 Thyadsridae
Maorithyas miyadii (Habe, 1951)
ARt Tridacnidae
Tridacna maxima (Roeding, 1798)+£ rizEss
Fi&#L Veneridae
Glycydonta marica (Linnaeus, 1758)5 =1 & i&
Veremolpa mindanensis (Smith, 1885)
Pitar affine (Gmelin, 1791)
Pitar lineolatum (Sowerby, 1854)
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Pitar obliquatum (Hanley, 1844)
Pitar striatum (Gray, 1838)4%:% ¥ < i&
Pitar subpellucidum (Sowerby, 1851)% # & ~ &
Hyphantosoma limatulum (Sowerby, 1851)
Lioconcha dautzenbergi Prashad, 1932
Lioconcha lorenziana (Dillwyn, 1817) 7% i~ = i&
Lioconcha ornate (Dillwyn, 1817) #4F < 34
Lioconcha philippinarum (Hanley, 1844)
Lioconcha trimaculata (Lamarck, 1818)
Samarangia quadrangularis (Adams et Reeve, 1850% k%) j& i&
Dosinorbis lamellatum (Reeve, 1850)
Dosinorbistroscheli Lischke, 18737 v 4.~ &
Dosinella angulosa (Philippi, 1847) & #4% < &
Dosinella subalata (Smith, 1916)
Bonartemis histrio (Gmelin, 1791)* % 4 < &
Tapes sericeus Matsukuma, 1986
Ruditapes philippinarum (Adams et Reeve, 185 ¥ & i
Paphia lirata (Philippi, 1847) & ## & 1&
Callista phasianella (Deshayes, 1853)
Callista pilsbryi Habe, 19604 < £ < &
Cyclosunetta menstrualis (Menke,1843) % 7k < &
Sunettina langfordi (Habe, 1953)
Meretrix lusoria (Roeding, 1798)= &

kA isfL Xylophaginidae
Xylophaga indica Smith, 1904
Neoxylophaga lobata Knudsen, 1961
Metaxylophaga supplicate Iw. Taki et Habe, 1950
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