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Fig.1 A sketch map of sampling sites of S. fumbil
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Tab.1 Sampling data of S. tumbil collected in different sea areas

RHRLTR(HS) R HL R RHAFEH SRR
group names( Ab. ) sampling sites sampling time number of the samples
JtiE (BH) JUHR P rp P AR 2009-06 20
HAT(ZT) N 2R I 2009-07 18
B4 (MM) PG 5 4% TR 2009-09 16
#5E(DG) PRIL 45 2009-06 1
WRE(SW) B A ¥ ok 2009-08 13
J11 total 78

PCR ¥ ¥ 5l 5 FIH 5149 L-thr (AGC
TCA GCG CCA AGA CGCCGG TCT TGT AAA)
1 H16484 ( GGA ACC AGA TAC CAG GAA
TAG TTC A) 4" $ 78 DK By LR AR5 ] X 7
S, N KBl 25 pL, 3o B4R DNA 1 L,
10 x EX Tagq 7 i 28 whifi (with Mg* ) 2.5 pL,
dNTP (2. 5 pmmol/L each) 0. 5 uL, 5] % (20
pmmoL/L)0.3 pL,EX Tag DNA & (5 U/
WL)0.2 uL, TR N AR, R4
aI B RKEF YA RA A SOVFET R 94
CHIAEM 3 min,94 CTAEM: 30 5,55 CTHEM 40 s,
72 CHEAR 45 s, 47 35 ME g 72 TR 5
min, BB A T DNA FEAR 1) 25 0 B
PCR ¥ ]1.2% TBE ZEfiEWEEE R 1K 73 2 , EB
Juta,, BEC LR R M G4 BIME— H 1 561 .
PCR =ik A LAz T AE W00 R A 73 e 7 o

R 4 3L B HT WP J5 19 7 3, % L
GenBank H LA KT 58 1 H #0282 hi f& DNA 4>

J¥31, i FH Clustal X k) k47 36 7 HE31, IF 8
SEAVIEW #& )5 fxf ¥ 51 4 LA F TS IE .
MEGA (ver. 4.0) "™ 34 ik 3L 20 1 % )37 A Kimura
WSRO L B . ) i DnaSP (ver.
5.0) T RRPEGE AR R S S5 A0 A (S) R
FERIZAENE () PR IR 22 S B (k) BAZ T IR
ZAEAE (o) FIRE A 8] 1 5 DRUAE (N, ) o
Arlequin 3. 0" # fF of 1y 4 F AE T4 B
(AMOVA) J5 12 fili 55 1 14 [ 19 35t 1% 43 16 45 £X
(Fsr) o W MEGA 4.0 (2B 25 (NT) 4 g
PRGRFM, H 5|53 (Bootstrap ) K56 il R e
SERUMEAE B (A ECh 1000 X)) , TCSL. 21
BOPE R B R R 5/ 4 B R 4% (minimum
spanning network ) 4387

2 4

2.1 IR E H X B E Fr FIHHE
X 2o U B 25 3t BERRE AR ) mtDNA 58 ] X7
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B R Wt AT FERT , B 25 oo o A P 510 ), 207+
K 568 bp [ IR P41, % H X H AT G.C 4
ol B 1) - 35 41 B A 340 2% L 24. 5% |
15.0% .26.2% , A +T E&HEET G+C &1,
3005 XA e A S T S R X I T 5 4 SR
AR—E, JPA b IR I 2 AR 507 39 A, o 4
J¥HII 6.87% , Jotfi N/ BRI AL o B4/ Rt LE
R=16.19, 5l i KT i .
BRI IR AL () APPSR IR 22
S (K) W R (R 3) Frn , 0 Mgl 25 R iR
R 2RI, AP AT R A B foc o (9 144
HEMR, 250.009 272 JEVTHEARR A, X H0. 006 559,

AR B R R 22 S AT, o i 19 R 1644
1R, 0 5. 267, BRI IAEIR, O 3. 725,

x2 5 iStpHihIE B D-loop REFENZE
Tab.2 Base frequencies of five
S. tumbil groups

#EA groups T(%) C(%) A(%) G(%)
1u¥ (BH) 24.6 26.1 34.3 15.0
%4 (MM) 24.6 26.2 34.2 15.0
WIT.(Z)) 24.5 26.2 34.2 15.1
425 (DG) 24.6 26.1 34.2 15.1
R (SW) 24.5 26.2 34.2 15.0
SE-4 mean 24.5 26.2 34.2 15.0

£3 S5O ZEMEEEE D-loop RERM A REBRESHERFHRERER

Tab.3 Variable sites,nucleotide diversity and average number of nucleotide differences of five S. fumbil groups

AR AT B AL
number of variation loci

SRR ZE S (K)

average number of

MATRZ L ()

nucleotide diversity X .
nucleotide differences

HEMAR FEAKL
groups number of samples
1t (BH) 20 20
WYL(ZT) 18 16
145 (MM) 16 22
4%%(DG) 11 16
il (SW) 16 15
S total 78 39

0.007 459 4.237
0.006 559 3.725
0.009 272 5.267
0.006 850 3.891
0.007 042 4.000
0.007 408

2.2 BEEPEEBRBESH

ZO e 5 > M A A 78 AN AR LA
3| 48 Fh LS Y | AR AULE TR N 08 23 A s
W4 PR, Ho JAA A58 BT A BER
L AR AN RS A 2 UfE R — AR s B
H BRI , A (] e =2 o A /> Sl o

(EEEAE R RSN N | =2 2 Nl 18

Z VIR 5 A BEABAE AL AR P AR (h =
0.962 ~0.975) , FH ol B #E R & 1% (0. 962 +
0.050) , A B ARE S (0.975 £0.035)

XF 5 A3 FRRE AR AT A g, 25 AR Y
Tajima’s D {H3 M 11,

F4 BNMREVNEZHREEHEEPHI
Tab.4 Distribution of 48 haplotypes in S. tumbil groups

HAEAIZHEE(h £ SD)
haplotypes diversity

Tajima’s D {H
Tajima’s D

LS FEALL AR
groups number of samples number of haplotypes
L (BH) 20 16
HHT(Z)) 18 13
4 (MM) 16 14
R5E(DG) 11 9
i (SW) 16 11
J3t total 78 48

0.963 +£0.033 -1.084 63(P>0.10)

0.954 +£0.025 —-0.760 25(P >0.10)
0.975 +£0.035 -0.83339(P>0.10)
0.964 +0.051 -1.28247(P>0.10)
0.962 =0.050 -0.720 41(P>0.10)
0.957 £0.016

2.3 SFHAESH(AMOVA)
XV gl 5 B BEAT 20107 22 0 H
(AMOVA) ,10 000 ¥ Hf7 50 H 52 B ALl A 2R AT

BV R B AT AEAR o (i A5 A8 5, A
PRIBIRIEAL I AR /D 8 AR 720 57 SRRk B T I
W%BO
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x5 AESEHEEEEFR AMOVA 54
Tab.5 Hierarchical analysis of molecular variance ( AMOVA ) of mtDNA control

region haplotypes for different groups of S. fumbil

7R SR I SFJ7 A A A RS (%)
sources of variation d; sum of squares variance component percentage of variation
B#MA(H] among groups 4 7.129 -0.02199 V, ~1.05
FEIA PN within groupss 73 154.871 2.121 52 V 101.05
41t total 77 162. 000 2.099 53 100. 00

Notes: Fgp =0.010 47(P >0.05) ,

2.4 BHEEEESUL

ARV IA] SO0 1% 22 52 [ RE F8 2 For (L IR
6. HrPAR 58 5 0 4 1] 1) it A 70 e 1 e i,
0.030 08, H Yy T 5 AR 52 il B #ER Z 1) 5 7

L5 i 2 18] 4 38 1 A S [ i B AR, AR
0.000 24, X 5 {5 L 75 iy B 5 8 f o, 1
SR SEMBE it — 2

R6 TREZEIEEFENREEDIUELY Fo

Tab.6 Pairwise F, values for the different groups of S. fumbil

HE{A groups b (BH) B4 (MM) HT.(2)) A5E(DG) iE(SW)
JtitE(BH)
%44 (MM) 0.008 41
TEYL(ZY) 0. 000 24 0.023 44
%2%(DG) -0.013 67 -0.030 08 0.025 24
R (SW) -0.022 72 -0.001 77 -0.023 40 0.025 82
2.5 SFREH 3 e

AR ) DX RS R P S dg e T 2 44 g il 5 > i
PR AR SR X AR (K 2) . 5 DM RERIT R 4
XL HPMAB Z AW S, — X FE AL
VLA A4 AR A, o3 — S 322l AR5 il e &
EARHART A RA K 4 D, B —14
IINERY A S0 VT A A A AR PR SR S A

FIHT TCS 1. 21 Hra P28 Al 1t 1 2 14 s
SRERBI AR C R M, anlEl 3 B, Bs A
AR T A R At LA T 22 by i LA T 2
b — RSB A
2.6 TEPARHE

Shaklee 25! £ 45 B % % MO VOB, $2 1) # 25
TEJ&E FhFIFVEE =GUK P Lt Z 85 D 7350
0.9,0.30 K% 0.05 {43254 ; i Theorpe ' I\ K
WAL AE S <0. 85,55 D >0. 15 ) 2 4>
FIHEA W] RESE 6] — 0, [R] @ Rl a1 S 250, 2 ~
0.8,D } 0.2 ~0.8, [RFFE S H0.8 ~0.97,
D #0.03~0.2, ARHFFTIGHNA 5 S BEEAK 78
AAARIE B AR BE B 7E 0 ~ 0. 025, - Yyast A I 25
A 0. 007, #id4f FaRAR A8, X 5 A4S H A (4
T A TR B FPE ] (%) 22 591, o Rl U [] — S P o

LRI ] ol T R R, R R
I 2 I 1A 22 5 5 TR 1 A Ry 2
AU E 1270 5 LA e DXl AN ] B SRR =2 1) A 5
M EARIC , FEYI Bl AL 2R 506 28 HI I8 R 2
BrEEmr e A 2z B T miDNA
ik DRV 2 AL AN [ 8y DX 3 A T 32 AN [ AT 0 T AR
Y TP X ORI T A R K R RER I
P DX A A X, AN 2 B4 I T BRI, B [N
PEAL B R, AR RS S T MO K O 22 3
e

WFFE R B, 5 /1> 25 A7 I Sl e AR AR 1) B4 R
M AEPERG R IR 2R BEAR, 2 H Al — L8 f8 28
BFTE AT I B0 > BRI R g T
REE: F1 T2 (A7 B 1 b R 20 R B e R 4
A TG PR D TRIAZ R 2 R AR U T
REJE: 1 TR0 1 B2 bR, 72 e I [R5, T AR
AR RS RS K MR RRZAEME™ . Tajima’s D
PR 22 1A g i AR ] REAE D e gy ad —
YRS ™ o e 28 PP 4 A8 SRR 25 )
Ja 2 RS IR S LU/ NI A B AR S s
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NCHR A 0 2% 35 A 9 6 2147 e i LR 0 ] 11 56 2R
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FUA PRI 22 i A T 20 A S R, 4% 1 A
A CH/IMEA D BRI, e —E R S
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oy AEMAARIE o

B2 ZiGHetR kB R
Fig.2 Neighbor-Joining tree of S. fumbil groups

3 ZhHBERERENEXRE
Fig.3 Haplotypes network of S. tumbil groups

A BRI, V5 2 1P £0 8 [ M B R 1]
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Population analysis of Saurida tumbil in the Northern South China Sea

SUN Dong-fang'*, DONG Li-na'*, LI Yong-zhen'*, LU Wei-hua®, LI Xi-guo®,
YU Jie' , HUANG Zi-rong', Al Hong', ZHU Wen-cong' , CUI Ke*, LI Na-na*
(1. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China;
2. College of Fisheries and Life ,Shanghai Ocean University ,Shanghai 201306, China ;

3. Dongguan Sea and Fishery Environmental Monitioring Station ,Dongguan 523079 , China;
4. Dalian Ocean University ,Dalian 116023 , China)

Abstract ; Since fish population is a basic unit of study and management of fishery resources, analysis of fish
population is a foundation for biological and ecological study on fish reproduction, distribution and
migration. Using molecular biology method, the paper analyzed population of Saurida tumbil ,an important
commercial species from northern continental shelf waters of South China Sea. A total of 78 samples of
Saurida tumbil were collected from Beihai,Zhanjiang , Maoming, Dongguan, and Shanwei of northern South
China Sea. We found there are 48 haplotypes and 39 variation sites in 568 bp gene fragments of 78 sequences
obtained by sequencing the mitochondrial D-loop of the samples. Analysis of molecular variance( AMOVA)
indicates that the genetic variability within groups is 98. 82% and that among groups is only 1. 18% . The
genetic differential index ( Fst) and the genetic distance between every two groups are 0. 000 24 —0. 030 08
and 0 —0. 025, respectively. Molecular tree constructed by NJ method and the network constructed by TCS].
21 show that the individuals of different groups are not clustered as one independent group and intermixed
together, which indicates that there clearly exists a great gene flow among groups,and the genetic diversities
among groups are at quite lower levels. According to the criteria distinguishing different populations, species
and genera given by scholars Theorpe and Shaklle , the five groups should be merged to the same population.
However , Saurida tumbil population built its geological groups by means of continuously rapid growth in
small ones after undergoing fast expansion , differentiation and bottleneck phase, which not only accords with
the traditional viewpoint of basic characteristics of fishery resources of South China Sea to a certain extent—
“The populations of most species belong to local population without a long-distance migration” , but also is
regarded as an evidence of molecular biology.
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