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HIEAEE (Longfin grouper, Epinephelus quoyanus) & —fiE B AR N A BT A fE - B
SIATTATE ARV, » Rl fo Fr 2218 A G A R B S R R BB ARSI B0 AR
F 14 FEGAfEE EERRIE - 1% 2011 ~ 2013 AERIFEEEILES - AN RN A EHESR SRR 74
I ABEREAHETT ST - WIFSR SRR - 14 M2 REREE 3 M2 8MY: - Hit=
B R REE S AE 9 Mk 8 MRV B AR RIS FEISREANNHEHE - BRiER
(Fis) /T/A -0.165 ~ 0.403 - H 3 {EEREAIIMEEHEN RIS - IRFEEE LI (Fst) MR
0.0018 ~ 0.0715 - HpRRZEHEZ XIS 25 » BRI TR SRR - FTE I AR
KHERT 3 Fs 2 BE (B K=2 BERENTEHE) o« SR ar#amtE aunoE #isk e -
HAREE SIS R R ARSI 2 RO T IR A IR B R FE v o [5] — TR A -

REiEET | oMARDRR - IRIGEH  MEEERE « BRI « REHEGIGE

U

Hij

EEZENE (genetic diversity) EHEEYIRIHE
BURBEFT IR A R ALK (genotypes) 2 B ELIX]
(alleles) YL FEARRE - A LA UEFE W 2
— YR B AT A KA AR R — » Ry
AN ARy R R OA ] RE B OFE R [F A R A
(phenotypes) - AT AR EH B S R SR LA K
RN 25 R R YRR IS BOREERE T - 3
B2 BEMER AL B W RE B AR L A
(polymorphism) 1 % & -~ #£ # & F
(heterozygosity) HIEE ~ EHBELRIEL SR (allelic
diversity) =Y & Bt [K] B U i 2 & (haplotype
diversity) ARG o FEREERN [EIE fERE E LAY
5L (genetic variation) » AJREFCRARIRYMEIRS

“EEIES / BEMA—E 199 3%; TEL: (02) 2462-
2101; FAX: (02) 2463-3110; E-mail: sthsiao@mail.
tfrin.gov.tw

Bl TEEREERYEEIRIBE ST T - AIRE 2B AN FIRE B2
WETER (survival rate) ~ 2255 )7 (fertility) FIZEENNT)
(fecundity) - J5H8 Ry N [EIFEFERS (fitness) - i E
MBS B R » RZE R AY)
T BRIl Ry B B Y PRAR (s -
SEERSRE (genetic structure) 3= EEAEEEET—1R
VIR AL (genetic variation) » DUk 8 254
SAEZZE BRI ARIRRE (Wright, 1951) - BFFEiGcRT
SR - TEUZDISTRERE (Hardy-Weinberg
equilibrium) L BHERAGELRE - PREE YR EAL
AT RERE I - F5 G RE T EHE LRI 22 52 - HEfH IR
FEATRERCIE 7 ANAIRYE LS - K s i
IR L R A2 TR A PR BRE - B st e e LS R
TR IR S - BURTEERE fEE Tt - 8
SHIE M (genetic connectivity) 38 H #5E 5 B A E]
TR B PR 2 RS04 ~ RE RS B AE BE Y
RS - G EEE B A YIIRRFEIRE RRE T8
% B % 15 52 J7  (Palumbi, 2003; Roberts et al.,
2006) » = Y TR (H0E S A B A Y R R R T B G
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PUEREE B EINRE ST » (KA M R R
AIREA FRAEE ~ AR RS 5 - YR
FERTABRIS AR B R )R RE - SO AE e R
(Allendorf and Phelps, 1980; Lacy, 1987; Keller and
Waller, 2002) -

HRETC A 2RSS (genetic marker)
W R BN R AR VIR B S AR M B R R
%R > ALEE cytb ~ control region ZER7H54% DNA -
s B REIRIEE  (microsatellite locus) RIj ks it s #%
P ke T G HE A 18 T AR ) RS RS B O L
(Norris et al., 1999; Herllberg et al., 2002; Mora and
Sale, 2002; Sekino et al., 2002; Kohlmann et al.,
2005; Ball etal., 2007) -3t {5 09 722 HIAE R KL AR
e DNA Rl bss =R 1858 1 i P PRET R R IRF i
B R R - i yE b DR R o fi 22 A LRI R )
BB AR RS A 2R R B LA S R
#TEEJT (Herllberg, 2007) -

T % B 5 1k F R EL A TR A AR R R R TR A
AT YRR B AR T B o KLV I S R ~ Y e
TR SRR B G A R 2 B R i B
AN [ St Bl G A o ] B K] A8 3 o T e 5
1y 2 (Roberts, 1997; Chapman and
Kramer, 2000; Almany et al., 2007; Leis, 2007;
Leis et al., 2007; Liu et al., 2008; Schunter et al.,
2011a; Matias et al.,2013) - [[t4h » FHIR 8T
A EEBIEZE ~ AR LR ER R
FE M e SRR E 2 (Sadovy et al., 1994; Rhodes
and Sadovy, 2002; Albins et al., 2009) » [EfE &
OB AP (SURRE) 2 FIRYEERIRR - 38
S A 3 SRR MR BRI R AT RS HERY FI TR - g T
AP FAEIRRIFESS (Sadovy et al., 2012) - (K]
PRI A0 DR S TR (B S L S B i B
KRB IR EHER -

Van Herwrden et al. (2009) | F ki ies|mE
BRI 5 72 Sk G fE D RIS (Plectropomus
leopardus) 7 H B {la 73 A7 = A AT REER 73y + (1)
PSR AR RS (2) WML EENE 5 (3) kel
FEES S (4) FERREL (5) 2k (6) HARTHNS: 6
HIBERRE - HAFREC AR R e a R
A2 (gene flow) » i B — il < FRFFIRGE R /T
HE ARt TS - SEEPE (Epinephelus striatus)
T A 38 B A B I L S R PR PRI I AR A B

ElZEDNEE - HAPHBRIREERIE AR - M8 AN ]
iy & B B {57 (management unit) (Dahlgren and
Eggleston, 2001; Starr et al., 2007; Jackson et al.,
2014) - Zlth - SSEAYEE R o LRI
FEGRITESRAREE (stock) 1F R RS EBRRTELRE
A7 REAFF TR A ERE B E T H
B TEE 0 R T R 20 ARV M A B A ) PR
(Stevenson, 1998; Chapman et al., 1999; Rhodes et al.,
2003; Sale, 2004; Zatcoff et al., 2004; Antoro et al.,
2006; Pumitinsee et al., 2009; Gaither et al., 2011;
Schunter et al., 2011b; Meng et al., 2012; Ackiss et al.,
2013; Matias et al., 2013) -

A0 D U HIF R AR AR RESR N R WS Y B =
B — o A R H R A RE SRS SRR AR
MY — - A H T (B e - RS
B B R S A K Y ERFIRE 7 - I e B
PRESEET 8 =3 DS REL M1 I 2R A SY & i 32 /i3
HORERE R R S M - A SR R HEE LUK
Wi H &R & - I A (Longfin grouper, E.
quoyanus) & —7E i 5 Hl B R K = 2 iy /N
AP s AREERE (total length, TL) %%y 40 cm »
FE ARG - (€ H ARG RN » 252
HBHEHRXANIEEE LS (Heemstra and Randall,
1993) - 122 T B ATHALER ~ PUEL S AR -
p PRGN c3iEd et AN R SR
FaZTE o ARTAE SRS F e 2 B e - AR 9B
To(2009) fHZEREVR » R E R BV EEIHET
5~9 H > 50% HYMEFAE 18.9 cm TEMERH > &
/INHEPERG HE By 19.8 em © B2 FafEAE 2008 IUCN
RED LIST %%k Least Concern (LC) -

H RIS IINTgacE - 2 DIAE - fia
BRI A R E 2 K- BN TRE
TSR ROEE PRS- BB FRUR B 22
Erie AU - RIS RIS ML RE 4 5 B
Hoflr 8 f# B MR AL B 4 B e (reticulated
groupers) 1EIEH#ERIA S (Heemstra and Randall,
1993) - [KlELyRIERE R B A B SRR & OF
FHE » BEISEECIE SIS A P TR B IR B L
FEALELETER o BEAR H HiTE =Y HUE 4 b BRI
S - (H2 B H AR REE R AR D - Z I
ANHIT S R FR T B R IR A K AT EE 43R
B A0 DA 5 18 ) [ bl 7 (2 AR 1 B A i e
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Table 1 Summary table of genetic variability among the three populations
Locus
Population  Parameters fc 127 GAGO GAGO EmHe EmHe EmHe EmHe EmHe EmHe EmHe EmHe EmHe EmHe o o
- 38 10 25 28 2-13.1  2:27 233 2452  2-54 212 2292 2-32

A 17 26 25 19 16 9 15 10 7 17 20 21 17 11
All sites A 6.071 7.346  7.36 6.696 5.397 5.5 5311 3.928 2565 7.172 5326 7.02 6.497 4.571
(N=74) Ho  0.874 0922 0814 0826 0863 0772 0839 0617 0417 096 0718 0.805 0.84 0.595
He 0.888 0.925 0.918 0.899 0.814 0.809 0.795 0.609 0.448 00925 0.801 0903 0.864 0.666

A 10 15 15 17 11 7 9 7 3 13 14 15 10 9
Nothern A 5782 7.094 7.027 6.872 5.166 4.669 4.698 3.811 2296 732 5057 6.65 5514 4.218
Taiwan (NT) Ho 0778 0.852 0963 0962 0.852 0.692 0.926 0.630 0.333 1.000 0.769 0926 0.852 0.556
(N =27) He 0.857 0916 0.915 0904 0.779 0.753 0797 0.584 0347 0929 0763 0.896 0.837 0.647
Fs 0.403 0.095 0.071 -0.053 -0.065 0.082 -0.165 -0.079 0.041 -0.079 -0.008 -0.034 -0.018 0.144

A 12 16 15 11 12 7 12 6 4 13 11 18 14 11
Ar 5728 6.587 6.655 6.09 4.977 4.805 5349 3.781 211 6.695 4.487 6.955 6.313 4.905
PE?ST;(;;H) Ho 0.844 0914 0730 0917 0.838 0.824 0.892 0.622 0216 0.880 0719 0.821 0.667 0.730
He 0.835 0.887 0.897 0.873 0.750 0.788 0.826 0.603 0.248 0902 0714 0906 0.877 0.763
Fs 20.01 -0.031 0.189 -0.051 -0.119 -0.047 -0.081 -0.032 0.129 0.025 -0.007 0.095 0.243 0.044

A 9 13 10 7 10 8 7 7 6 12 8 7 8 11
Australia Ar 9 8875 7429 7  7.036 6.125 4.851 4526 4.614 7.842 7.136 6318 6.073 4.026
(,:A:S())) Ho 1 1 075 06 09 08 07 06 07 1 0667 0667 1 0.5
He 0.978 0975 0933 0911 0921 0.884 0763 0.642 0758 0947 0924 0.894 0.875 0.579
Fs 0.026 -0.028 0.208 0368 0024 0.1 0087 0069 008 -0.059 0.298 0.273 -0.155 0.143

A: Number of Alleles; Ag: Allelic richness; Ho: observed heterozygosity; He: expected heterozygosity
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XEEEYIRER

— ~ BRATREE

AR AR EE B 4 « Jb =g (NT:
Bk ~ ) ~ ] (PH @ 518 ~ LAY R RTS) R
W (AUS : KEERERGES Great Kepple Island) » £
FHRHE AN Fig. 1 J% Table 1 ff7R »
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— + DNA #Hy

FRAESHIT R WIS (405X 05cm),
L 95% ERS{RTE o HEACHY DNA Z i o BT 5 ~
10mg FINLATRRLAREE Y L5 ml B LS TR - 5

1% > i PUREGENE™ DNA Purification Kit
(Gentra systems Co., Nottingham, UK) ZEHVEL[K#H
DNA > fZJA -20°C vkFE-HisH -

=~ Dt LN | AR B AR YT

FIHE &R A AR (Epinephelinae) i
R R RIEE S [ TG - RS 71 o Horp s
14 57 e kv iEHEE 4 0E (Table 2) -
GAGO010 Fz GAG038 Jy Chapman et al. (1999) ¢
/N i (Mycteroperca microlepis) i 358 3% &
Hify5[+ - EC154 J EC122 EmifH2 2% H
Wang et al. (2011) HE#F 4GB (E. coioides) Ff
fiiss 2% 95 [ - EmHe2-5 « EmHe2-8 ~ EmHe2-
13.1 - EmHe2-27 -~ EmHe2-33 -~ EmHe2-45.2 -
EmHe2-54 ~ EmHe2-29.2 - EmHe2-56a ~ EmHe2-32
K EmHe32 38 11 #H;2 Gaoetal. (2012) f&fEBG
B (E. fuscoguttatus) HhfEaEayg [+ -

SAh - AR DA XM ARUE Fr £l
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Fig. 1 Sample sites of Epinephelus quoyanus. (Left) Northern Taiwan (NT) and Penghu (PH); (Right) Great Keepel

Island, Southern GBR, Australia (AUS).

generation sequencing, NGS) i fz 2551388 FI R
B DR B AR [~ - B S pg #Y gDNA -
FJFH Whole genome shotgun sequences (Genome
Sequencer Junior System: Roche Diagnostic) J7iE#E
TTEERMER @ WEHPHHEEA SSR (simple
sequence repeat) Bt o fEE A TGRS S [ T5%E
#RiE primer3 (Rozen and Skaletsky, 2000) &f¥%ffT
Rt 2 YRG5+ - Kk
MLZREE S T 5 SHIAEDEM FAM LU
% WETRABEEEE (PCR) » WKL
FEY) > MIRERF# (ABI 3730) EFTEMIE R -
L. Gene Mapper® 4.0 (Applied Biosystem) #ks

SIATGAL A G 2 AR IR R Y P B R

VY ~ I ety 2 B R S A B 2 A
BRGSO AT

FIF e 16 FH G 2 EL RIS Ry EAsEad - F
R G B8 I FEAS B S L R R R 4% - fE—
H R R RIS SRS - EH SR FI ] Genepopd.O
(Raymond and Rousset, 1995) i f fg Il HL K B

EEEEE S (Hardy-Weinberg equilibrium) ~

SEHEEA ke E  (linkage disequilibrium) 3f7 2 &
Nm ~ Fis B « Nm {ERRIHE AR A ELE
S B o P B AT 2R 2 B A B IR A R K /I
(Slatkin, 1985) ; Fis JE R EACHRE BB R
EI AR RGS) - FIFI#EHikES Arlequin Version 3.5
(Excoffier and Lischer, 2010) J; GENEPOP
(Raymond and Rousset, 1995; Rousset, 2008) &g

FLGRA RS FBIEME (Ho) FIWIZEME (He) ¥
TEEENE (A) REHERAEE (AR) -

RIS REF R R AR ERy 7252 - Al B 25 0
BN A HEE A B B KA AR B © JERERIY &
I efa (Fst) $RIREE Fst = 1/ (1+4Nm) By
K MEEHEESCRERE - Hh N & RIERHHRK
fGhEE » m FORERSEMERTR - & Fst {HlE
HUREE MR RUK - & Fst /MR 0.05 3X0R
RS R A E b > /MR 0.05 ~ 0.15 5X9R
RREEES3E ~ 0.15 ~0.25 FoRhEEE L ~ K
2 0.25 R 23 =58 b (Wright, 1965, 1978)-

3 F§ STRUCTURE K #% 3£ T Bayesian-
clustering assignment test £ 84 & 1 _E 43T PG ks
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Table 2 Characteristics of 14 micorsatellite loci of longfin grouper Epinephelus quoyanus

Genebank . o Repeat  Size range
Locus NO. Primer sequence Ta (°C) motif (bp)

Ec_122 GQ267997  F: CATTCCTTAAAGTATTCTGTG 55 (CA14 158-210
R: CCACAGCCAGTCTAGGTATTC

GAGO038 AF184958 F: CCCCACCTCCCTTAACA 52 (CAN 109-125
R: GCTGAATTGAGGAAATGAG

GAGO10 AF183141 F: CTAGAGGATCATTTGACAATGTAG 50 (GDN 107-156
R: CCTGACTAATCCACAGTAATTGC

EmHe2-5 JN203093 F: GAACTGACAGAGGCCGTGTT 60 (GM12 206-276
R: TTCAAAGCTGGTTGGTGGTT

EmHe2-8 JN203094 F: CGTTCCTCTCCATTTCCTCA 60 (CA)20 180-240
R: TGCAGATGGCTTCAACAGTC

EmHe2-13.1 JN203095 F: GCCTTCTCCTCTGCCTCTCT 58.5 (TG)18 158-186
R: ACCCTCACCATCACCACCTA

EmHe2-27 JN203100 F: GGGAAGCACAGTGAAAGAGC 58 (TG)10 138-212
R: AACCTGCCTGAAACCATCAC

EmHe2-33 JN203101 F: CAGGCAGCAGGTTTTCATTT 60 (TG)22 146-200
R: TTCTGCATGTGCATTTTGGT

EmHe2-45.2 JN203105 F: CACACGCAAACATGAACACA 57.5 (CAT6 124-160
R: GGGACTGGAAGTCTCTGTGG

EmHe2-54 JN203107 F: AGAATTTCACCCACCACCAC 58 (CA)23 188-226
R: GCTGGCTTGTGTTCACTGAG

EmHe2-12 JN203111 F: CTGTCCCCATGCAAGCTATT 57.5 (TG)27 154-194
R: CCTCTCCAATGGATGAAGGA

EmHe2-29.2 JN203112 F: TTGGCACGTCATCCTGTAAC 60 (CA)34 148-210
R: TCAGGCTGTAATAATGAGCTTGAC

EmHe2-32 JN203116 F: CACACCATCTGGACTTCTTCAA 60 (TG)30 152-218
R: AACGAAGCAATCACATGCAG

Cto68 F: AAG GTG GTC ACT GGC TAT TCA 52.3 (TAA)12 150
R: GAC CTG GGT TTC TTG AAA GG

ALK » IR LA B T “E o

o HEM ATREZ ST AL DU [RIBR (0 A R 938
TR - FEFRGT SRR (K) FREESR - v]
55]—m[{EfE (likelihood) fz=. likelihood fEfY,
KLU K ESATHRE R R R IR - RIEaPA i
FERST R (KA{H) - BCC R B (K=1~7>
Se45 7 (A EREEIEL) - DL MCMC #: (Markov Chain
Monte Carlo) JETiHE » ST 10,000 ZARHEEN
fk - A 10 JGERE - PURE likelihood {2 K
LRy foestll i ST 3R -

AWHFERY 2011 % 2013 4RI 7E 2298 K B
FTEREE T4 EIE AN - HAP NT27 B -PH37 & >
AUS 10 & (Fig. 1) - B4 TL 412 9.2~38.2¢cm »
SR by 20.3 cm o BEE /A 12.5~888.49 0 SE
¥pmeE 177119 -

71 fHERFR AP R S [FRYHIEL
FER o {8 15 fH A JEMG PCR &Y - 53 » AFEHTT
Fifi 28Ry Ct068 i 2 KK BE /R A] JE15 PCR Y -
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RGBT T BOEEE AN S rbe e 1% - (ERIT 14 40
ot B AR R R S AT R s o A - HOAE S
SIFRA -~ EEPTI B~ FrBeR/IN ~ IFEIREE S
SHERLR SR A Table 2 FroR - 14 #HISH 2
BLRvp > BT Ct068 fy 3 i AL E 2 perfect
microsatellite locus » HEx 13 M 2 i EE 2
perfect microsatellite locus -

[HE 14 H G 22 R B A RS SR - TR

BB ALK B B S EH 2 RUE - Fir S BEIRI g
Il EmHe2-13.1 4 9 #H¥HEB LRI » GAGO38 i
26 FHEMBEKIRZ - 14 FHBH 2 B KR 3 HIAE 3
TEBRE IR 2B R - JLE=E L) EmHe2-45.2 B
A HTEMBERE (3 #) - EmHe2-5 BHE&ZH
FHMEEXE (17 #H) 5 BAMLL EmHe2-45.2 B
DHTEHMBELREL (4 #H) - EmHe2-29.2 BH&K %I
FHBELRIE (18 #H) N A EEHELL EmHe2-45.2 H
BixHTEBERE (6 4H) - GAG038 HAF 13 #H
MR Fyi% (Table 1) -

FIIFH 14 RHOS 2 BRI A A R PR A DA
3 LR Ho /1 0.216 ~ 1 » SEEg ) 0.748 5
He /1A 0.248 ~ 0.978 » ¢ 0.803 - NT 14 Ho
P2 0.333 ~ 1 ~ He /1A~ 0.347 ~ 0.929 » H 5 9
#H Ho KA He o PH (% Ho /1A 0.216 ~ 0.917 ~ He
A 0.248 ~0.906 » Hff 8 #H Ho KA He - AUS
£ Ho /1A 0.5 ~ 1 » He 412 0.579 ~ 0.978 » Hrh
A 4 #H Ho Kt He - 14 fH{ B B RS AE 3 i f%
Y Fis /Y -0.165 ~ 0.403 » #fi3f ¥MgE=s s
5o BURIEENER -

TRy Fst /72 0.0018 ~0.0715 » R fERE
LR B MR 2252 » LU NT B PH AEE
SAbIEEURAL (Fst = 0.018) » NT B AUS ~ PH B
AUS HyE 5t e s - 43731 Ry 0.056 Ei 0.0715
(Table 3) - JREFEASHEHH B ITHE SR - & K=
2 IR > A LAMS B =Y likelihood fA (Fig. 2) » (Kt
G AP AE I 22 Lm0 Ry 2 BE -
9% Fig. 3 BHEELRISERAY R E 2317 > S tEfe
Fl—EARIEA - MFEEORREGHEU
FHBELRSESR - BUR NT B PH ERs—H¥ - AUS Jy
_ﬁ °

10|

Delta K

2 3 4 5 [

Fig. 2 Optimal number of clusters as populations
grouped into two (K=2) where Delta K is highest.

1 2 3

Fig. 3  Genetic clustering patterns (K = 2) of
Epinephelus quoyanus for different sample sites as
inferred by Bayesian methods implemented in
STRUCTURE. 1: Northern Taiwan (NT); 2: Penghu (PH);
3: Southern GBR, Australia (AUS).

Table 3 Pairwise estimate of Fst among 3 populations

Population NT PH AUS
NT
PH 0.0018™
AUS 0.056™° 0.0715™

NT: Northern Taiwan; PH: Penghu; AUS: Southern GBR,
Australia

AT Ry B R A X AUE P B i 22 3 EE
A DB L IR JRE (2 A+ NI P e B R R
V' B Y8 (B AT SEER B 22 18 J5) 32 0 3 B SR U K R itk
Great Kepple Island HUEE o D 5 85 52 25 B et
ARG - P20 DA R ELA A o (B (B B Hg 1Y
TH 85T oK M T e AR e - 0 -2 8om o fa
PR BARER I E A TR AL B B - HRTEA 163
FEOBEFAHEEIA IUCN Red List 44 8. - BESRHRIE A
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B 5 S M 0 i A B R AR o SR
TE s S E R A A S - H
IRFERHGH SR E B E Ty - DURE SR & IR
fi5E (Sadovy etal., 2012) - £EHUEE 4 BEAYHIEE 734
I A HoAh D i - A e 2 A
Tl S 1R FRE A - AT R AL LR L
SH - FREHE TS E B BCRIF 2% (Jarne and
Lagoda, 1996; Bagleyetal., 1999) - 55— Aifi » T fig
Hprsa R EEE v - A BB R e R
B 22  (Palumbi, 2003; Almany et al., 2007;
Matias et al., 2013) -

EANZEEE S - FEHEL T 7L ERRE
APt iR R B RS [ - RS PCR
BV BB AR Z B ] R E SR M i &
14 $HF » SEF BT 21% » B REVE R B YtE
it B ALK 5 |7 BE A R A R —
PRIEfE Jz PR - [RTIEL - AR P Do B2 RE IR e ST T
FHBASHTIRE - A0 JE1S 2 Sy Bics: H B ALK AU 1
1 s i 22 A R R 2 2 T A6 B iy i Bl i 5 Bk
Hf - Steveson et al. (1998) k1= e FH fid &2 &
PRI R PR I bifg S B B R R E 9T 12
TR 7 A VB D kB RS2 R
I ot B R LR R B AN [ B R TR S 2 A
¥ (De Innocentiis et al., 2001; Zatcoff et al.,2004;
Antoro et al., 2006; Koedprang et al., 2007;
Pumitinsee et al., 2009; Wang et al., 2011) ~ f&#f
SE B 5 f B B W M (Steveson et al., 1998;
Chapman et al., 1999; Rhodes et al., 2003; Jue,
2006; Schunter et al., 2011b; Jackson et al., 2014) -
WA S R E A 2 Parentage analysis » 7] ff*
AL AR R E b A A SERES - B HBIE R
Ml JEREEE T THFE (self-retention) » BiE %/
el #E o2 H HAth M & B fE M 2k (Harrison et
al., 2014; Lim et al., 2014; Al-Salamah, 2014; Saenz-
Agudelo et al., 2011) - ;5 ¥f [ & 15 R B B AL
(management unit) K EFIEEREE (metapopulation)
S EEERINERE R B (MPA network) J24H
HEREEAYEEE R (Afonso et al., 2011) -

Gy HTH 14 et B BL IR Hh A 230 {34
REEA] » SPEGRRAE SR RE B 16.4 {FAHEELA] -
Eil Al-Salamah (2014) JREEINA CERE R SR 3
B BERASRTIL (18.35) » KR Rs A B £

(E. marginatus) #y 23.14 {& (De Innocentiis et al.,
2001) ~ JE7KfABE (E. polyphekedion) () 20.67
(Rhodes et al., 2003) - HEEFH SR AREGHE (E.
akaara) 19 4.3 il (Koedprang et al., 2007) ~ B35
BERY 9.65 {# (Wang et al., 2011) ~ #EECABE (E.
merra) [ 14.6 {il (Muths et al., 2015) - FHEfAH: At
JEAPEFEEATE - 1HES (Pampus argenteus) 119
5.46 {i (Qin et al., 2013) ~ £} K % £ (Coilia
dussumieri ) #y 12.3 {@ (Kathirvelpandian et al.,
2014) ~ =75[E#%4 (Dascyllusaruanus) Ay 17 ff
(Liu et al., 2014) ~ & HfiE (Lates calcarifer) Ay
10.53 {[i (Senananetal., 2014) » HEZAHFSERT{H
(1 14 FH ity S IR EE w5 FH A SREE A BT
SR SRR RS ST -

FIF 14 HE B8 2 KT e e il B o BRFE A B
Ho s 0.748 » He B 0.803 - [h#5 R [AIEEEL Al-
Salamah (2014) AUFEFRSITIAL - Ho K 0.814 > He Ty
0.855 o X AHEHAMERCABERY Ho Ky 0.559 » He Fy
0.732 (Muths et al., 2014) ~ BE 7 L5 B8 (E.
malabaricus) 4 Ho }% 0.67 » He J& 0.72 ~ Bt
BEF9 Ho } 0.68 > He J 0.70 ~ =B HEE (E.
trimaculatus) [ Ho & 0.73 > He }% 0.79 (Yinetal.,
2012) ~ BfEAPERY Ho J% 0.61 - He J% 0.74 (De
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B PR A AHRR M A 50F A Migrate sRES i A
[A] e f R BE R A B IR » Al-Salamah - (2014)
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ABSTRACT

The objective of the present study was to investigate the genetic diversity and population genetic structure of
the commercially important longfin grouper, Epinephelus quoyanus, which is widely distributed in the western
Pacific Ocean. A total of 74 individuals were sampled from the waters of northern Taiwan (NT), Penghu (PH) and
southern Great Barrier Reef (GBR), Australia (AUS), from 2011-2013. A total of 14 microsatellite loci were used
to determine the population genetic diversity and structure of these 3 populations. The results from the selected
microsatellites showed that the genes for the 3 populations were polymorphic. NT and PH had 9 and 8
microsatellite loci, respectively, and the heterozygosity observed was higher than the heterozygosity expected. Fis
values ranged from -0.165 to 0.403, with no significant differences among the populations. The pairwise
population differentiation index (Fst) values ranged from 0.0018 to 0.0715, with no significant differences between
the groups, indicating that there was low population differentiation among the 3 populations. The result of
Bayesian-clustering assignment test revealed that the sampled groupers can be regarded as two populations (when
k =2, it has the highest maximum likelihood value) based on allele frequencies of all sampled individual. There
were several common alleles among the 3 populations, supporting the conclusion that there was low population
differentiation among the 3 populations and that the NT and PH populations should be viewed as a single
population for the purposes of fishery resource assessment and management.

Key words: Epinephelinae, longfin grouper Epinephelus quoyanus, microsatellite, genetic diversity,

population genetic structure
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