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HE /N Ht W Crassostrea sikamea (Amemiya,
1928) E PR HAILNEIEIANE (Ariake Sea)
B j\{C}# (Yatsushiro Sea) /55 * Amemiya (1928)
A R A SPAEHLEE C. gigas HYBHTE - (1% A%
Ahmed (1975) 2R FFEAVRSIE > BIRRIE < Y
SRERIMR A #2553 (Robinson, 1992; Banks et
al., 1993; Hedgecock et al., 1993) - DIfERE/;FHK
it C. sikamea Bl C. gigas HYT-EZHATHEIT
&R - C. sikamea HYEF#E ~ gEATE/]N -
Fe M 2 MR ~ BFAEHHERR IR - 2R
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(Hedgecock et al., 1999; Camara et al., 2008) - &
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FTZHEEERERK NGB (one-way
gametic incompatibility) - BIfEEER=IREE NME C.
sikamea HYINEL C. gigas HYHE + HE TS X HE
(Banks et al., 1994; Camara et al., 2008) -

bE VLB BT ARV R - K e
FRAEALWERY S B E T AR BRI B B - ST AR
W B E Y o TS X B R ARBE 16S tDNA
(Banks et al., 1993) ~ Ri##EfECOI (Wang and Guo,
2008) EdAZYL{EREEITS-1 (Cordes et al., 2005) » H:
EEEEH C. sikamea ks JEI7AUHE - REHIBIEE LS
HrAUAE SR - tEEHe C. sikameaBd C. gigasiyRAFRIR
PEIT (Reece et al., 2008) - s BIRF R HEF 3R
7+ C. sikamea'’ AR 8 Ry HAMAER T # 8 Fo IR AR
o HIF AL (niche) #% C. gigastd C.
ariakensis MU - 4  H & AR AR B 40 C IHE
(Banks et al., 1994) - &3k Hedgecock et al. (1999)
TG A T B AR AR - SEARRAEV N - B
GRMMIRAUALIE - DURZRRES 16S rDNA B4t
ITS-14gk& - 78 256 fEERAHTHE] 181 f# C.
sikamea - HERART A o a2 FAEVIEE
TEFLIERY S SR TAF AR AL -

RS AL A Z AP 750 114 HER - eS|
SEE ~ ARSE ~ B~ EDGELH i N B R R
HI)55 - THER B ENT ORGEYT O B ST
Y - fE AT EFRTE R KB UK ] - g
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Fig. 1 Map of collection sites in Beigan and Nangan,
Matsu, Taiwan.
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Kit (Gentra, Minneapolis, MN, USA) {&f§ Kit Tl
A BEZCIY total DNA - ZEHTRIEREE COI HYERHT
By ks or FAREE - WS FEdE
Folmer et al. (1994) F#$3RA" LCO/HCO (forward
primer: 5-GGT CAA CAA ATC ATA AAG ATA
TTG G-3'; reverse primer: 5'-TAA ACT TCA GGG
TGA CCA AAA AAT CA-3") » Y CHEEE
TSEFAEHUER} Crassostrea J&HYFE HEE (Hong
etal., 2012) -

FifE 2511 Clustal X (Larkin et al., 2007) 3£
17k - WLAEAL AT MEGA 5 (Tamura et
al., 2011) JRHRFFFERTTS 5 | B B A O R ) o R
Crassostrea angulata -~ H DNA & ¥} &
(DDBJ/EMBL/GenBank) HUERIFEY » GG K5
PEHE C. gigas (accession number AF177226) ~ Rg
A4tUE C. sikamea (AB675955) » Mfi L H A4t g
Crassostrea nippona (AF300616) k4obeE 5 I H
Neighbor-joining method > 4% Kimura-2-parameter
model » FHEBIZ BRI > WEAT 1000 2K Bootstrap
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FREHI SR KNS Batista et al. (2008) [y
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Fig. 2 Shell characteristics of oyster (Modified from
FAO Species Identification Guide for Fishery Purpose,
Vol.1 220 p. Fig. 6).
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Fig. 3 Phylogenetic tree of mtDNA COI partial sequence constructed by the neighbor-joining method for
Crassostrea oysters collected from Matsu. C. nippona was used as an outgroup. Bootstrap values (%) were based on

1000 replicates and values >50% are indicated at nodes.
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PL Clustal X 52 FrA SIS - 1521
(g C. sikamea ;Z ¥irfigfie COL &t Fr B o IR B Ky
579 figAk¥t (base pair; bp) 4 4H (BEAHRSE 456,
382,389, 373) - Hrfg 115 {EEEENTE - KU5F51
f919.9% » B—Ze8#{ & (singleton) HIAF 60 {i
KHEFFEIRY 10.3% 5340 55 AR (9.5%) Fy
A By 5 % 3R B AL B (parsimony  informative
sites) s SEHIRREAERE 1 T 11 38.7%~C 1k 18.0%>
A 1522.7%~G 1520.6% LI A/T FifkEbfies s -
SRR AL (neighbor-joining tree) (1
Fig. 3) n[s¢E1GiHAYHBEEL H ARy C. sikamea Y
DNA Fe¥IEadafe Rl —HF - FEAEEZIER/ N
(0.002 ~ 0.010) » Bootstrap B33 99 » A LIS H7 LA
Ao RAS R AT HEE % 4 T IES R C
sikamea - fR#% Kimura (1980) JEfET R ZEME
B 45 [ 51 B o) C. sikamea [YSE L EEEERT C.
angulata f%3/T° % 0.104 i C. gigas K2 » By 0.116°
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Crassostrea sikamea (Amemiya, 1928)
(Fig. 4)

Ostrea gigas var. sikamea — Amemiya, 1928: 375
(Tokyo Imperial University).

Crassostrea sikamea — Ahmed, 1975: 333; Huber,
2010: 901 (CDROM).
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W e db 5F - f& 7 AP, 30 Jun. 2009
(FRIM10002D-456, SH 34.09 mm).

B H B - U HE A, 30 Jun. 2009
(FRIM10002D-382, SH 36.80 mm); $%f, 30 Jun.
2009 (FRIM10002D-389, SH 33.82 mm); Zf4, 30
Jun. 2009 (FRIM10002D-373, SH 37.08 mm).

HAFLN — Midori river, Kumamoto, Kyushu,
16 Feb. 2006 (18, SH 29.85 mm; 23, SH 52.46 mm;
22, SH 42.01 mm; 27, SH 48.31 mm; 29, SH 44.41
mm; 19, SH 45.50 mm).

(FZREHExL )

AR EEREE - g VY SR 3.4 ~
3.7 cm (Table 1) ; Z3i% 25T [EE » SL/SH {E#) 0.8 ~
1.0 - B 25Uk - AR E IR (Fig. 4 A
R R RSE (growth scales) ZEH 25
iR B EILEE  PATERMAHE - SRR
Bt s ANEIEARIE 23R B - $RIR8
Rt TBR » BERE T A AZBMIBELFE (umbones)
M1k » 7 HaMIBEEMIR - 288 %E - SD/SH {EHH]
F50.3~0.8 FFEANMANEAGRH (chomata) 73
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Fig. 4 The specimen photos of C. sikamea
found in Matsu, Taiwan. A. External view of
the right valve; B. Internal view of the left
valve; C. Lateral view (FRIM10002D-382); D.
FRIM10002D-382; E. FRIM10002D-389; F.
FRIM10002D-373; G. FRIM10002D-M456.

KB OB D - R ARG S0k -
GED!

AT R AL RS 39 e UERR A & DNA
S FAEYSERE TR 4 f C. sikamea » 534}
21 fiilB C. angulata~ 14 {fi ks Saccostrea sp. (1)
FGiHTy C. sikamea - BEREEF I BLRE
ERIVUHERS ~ SR ~ SR - BEEERE IR
By ESE b (Fig. SA) > S8 C. angulata A1
HIEERRA: (Fig. S5B) o 165 MRy - ZE8E Ky
7] - C. angulata 2,2 - ifii C. sikamea 8 EAH%
e/ S PRI P E B RS E iR A PO B 8 7K T R B
FOERSER - KRIFAEAR/KE S R e Ds
BRI B EWEAE Ky B S R YIRS - FEH

AR EE R AHREAE - EEH C. sikamea
SRRA (Fig. 5C) o 7EFGIH G ERR A FH0E - F- 225k
TR R SMREE - BRI AR IR BRAATZNT - H B
R (B3 BB > BUEWA > A3 (T3 HI
e e -

W5 i BT BR B9 AR AR Bl H AR JUIN PR E Ry C
sikamea EAHYIZREHI R E(EAN Table 1 o 5%
B> F5iiAy C. sikamea #8RU¥g#R /)N » SH HiEHKITE
34~37cm HAREARA]E 42 ~60cm » 5
gh > FERHABEATR - DIPUHERTEY (382) fReky HiAY
A6 RF A SRR - BAEBEMREEL (SD/ISH fy
0.8) » B HARIEAME] (SD/SH %7k 0.4 ~0.8) »
B5351 3 A (456, 389, 373) HifR/m (SD/SH
#1 Ry 0.3) » HEHIPTRER Ryi%k SERE AR A R BN Ky
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Table 1 Summary of morphological measurements on C. sikamea from Matsu, Taiwan and Kyushu, Japan

Unit: mm
Sample SH SL SD LLA SL/SH SD/SH LLA/SH
Matsu, Taiwan
382 36.80 36.92 28.9 11.19 1.00 0.79 0.30
389 33.82 27.15 8.88 7.53 0.80 0.26 0.22
373 37.08 35.19 9.95 11.13 0.95 0.27 0.30
456 34.09 28.04 11.51 9.71 0.82 0.34 0.28
Kyushu, Japan
23 52.46 49.72 25.91 15.82 0.95 0.49 0.30
19 45.50 41.75 35.51 19.64 0.92 0.78 0.43
22 42.01 39.55 20.87 18.54 0.94 0.50 0.44
27 48.31 37.46 16.83 15.84 0.78 0.35 0.33
29 44.41 38.46 20.68 15.00 0.87 0.47 0.34
18 59.85 48.67 23.34 19.35 0.81 0.39 0.32

ST NG

Fig. 5 A. Habitats of C. sikamean in Matsu, Taiwan; B.
C. sikamea lives with other oyster species in Matsu; C.
C. sikamea is often collected as food with other oyster
species.
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R » B A R IR
L BEARSTUE C. sikamea

2b. JETRHIARAE R % A REE AR » 2 Ml
M BOANHARE - ARG A H A Rk
...................................... & 4HiE C. angulata

W

IR TE RERR R A » C. sikamea Eil C. gigas
N Ryileighd - IR e RERF AR - FEEr Sh
LUKz IERERERT - [RIBL - S@ERIE %285 C.
sikamea {£53F7E HATLIN > FHEHRA C. gigas 7E#&
Rk - C. sikamea & R 7F 85 kL g #Y BR 5
(Hedgecock et al., 1999)- 37325 FH 014
Y flufiEse C. sikamea Ed C. gigas, C. ariakensis £
B REF % (Reece et al., 2008; Sekino, 2009;
Liu etal., 2011) » SR 58 FIEEF SN A TAF - &b
g C. sikamea Y AR IEREIG I FANE 2 Fra &l
HUPHE (Hedgecock et al., 1999) » HHIFE />t Ll
CAIRYE » B 7 HAJLIN - Aranishi and Tlidzuka
(2007) FJFH multiplex PCR-based HffifE2l T C.
sikamea 7r /\ QBT B GRS  WERVBIL S AR
JUNPEE » BIFERUEF A9 (Seto Inland Sea)
SREEREE A (Hamaguchi et al., 2013) 5 fEHE]
WL AW Ed g I K (Suncheon Bay) t#f
I T AFH (Wang and Guo, 2008; Wu et al., 2010;
Liuetal., 2011) -
$EELIE - C. sikamea FE3AAAFHRYS (East
China Sea) JZ S > HILE —EEHZE C
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sikamea 11537 i [E] 52 [ S BRI 0 78 2l ny oy
Hig > K B —ZR UK SR R B R
W EEIE R Bt (tideland) R F]
fr C. sikamea Hi HZAEL S W 7 r
EEFREERAE (Sekino, 2009) « ABHSEE KHE 11
THA RS ~ JEESEHith A C. sikamea Y5375 » 1S
S SR R SR T PEMIRY A% - £5 & Bl Ras
ORI O R I AR TR - IR AR RE T - AR EhS
SRR C. sikamea RYIMER /AT e FLFFAE N AEfH -
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TR —E0 B 2R AR (Hong et al.,
2012) - 5341 » C. sikamea 1E A THITEEEEE B
WK VERSIHEER - HE R B - B ROk -
B C. gigas HYFHEERS > T E R thElE C.
sikamea (Camara et al., 2008) - FEjiHY R FEILSE
= EEHEBEBIERMa T - AF5EH C
sikamea $REE H ALFHIREGIFRS » FEFRIVUAERS ~ 85
WRELA A HER AR ESIPEIL T THER SR REN -
5340 > EEiiHRY C. sikamea B C. angulata FLAE7E[H]
—B > RIPRRE— BB -

BAfA C. sikamea MUFEAZIEIE - AL
FEBEANERE T » C. sikamea HYINREEE C.
gigas HURS FEELA4EAC (Banks et al., 1994) - #Kif
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RIARES B AL RS DNA 7347 - HAFHIEH
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species) il 5 4 2 HY 1] BE  (Hedgecock et al.,
1999) » Camara et al. (2008) ] o my S5 4y
COI Jr¥Ifyss il > W DA gt fgny ITS-1 4%
PCR-RFLP S A2 S A HEAS W7o R E
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A HAMAGEERE - MFSAHAY C. sikamea HI[EE C.
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C. gigas HYEH ZERIEATHE - & 1990 F{hRHEHE H
AN BREE g5 [A#HY C. sikamea 1y
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MBI B - FEEFEE S > nJHEA
FLiS 5 22ES (Nakano, 2007) 5 Sl L RARFT £
C. sikamea HYFF(EZHARSHEE/ N » (B4 B UKy
P H T - i C. gigas HEEGTF Ry EIE - (KL -
C. sikamea 7T F5iiH Y3 B n] 75 SR ERTEA A g5 Bl 1]
RETE AR HABEA R T B T R Ay
e FREsEE aERYE (trails aquaculture)
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New Record of Kumamoto Oyster Crassostrea sikamea (Amemiya, 1928)
in Matsu, Taiwan
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ABSTRACT

A collection of 35 oyster samples from Nangan and Beigan intertidal coasts of Matsu, Taiwan was
conducted in June 2009. Sequencing of the partial cytochrome oxidase ¢ subunit I gene (COI) revealed that 4 of
35 specimens were Kumamoto oyster Crassostrea sikamea (Amemiya, 1928). This study provides the first
evidence of C. sikamea in Matsu, Taiwan, as a new record that expanded southernmost geographical distribution
of the present species. We compared the difference between C. sikamea from Matsu and Kyushu, Japan, and

provided specimen photos and an identification key for further research.
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