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EHF, BB, EEET, FHg, mAE

(1 BRI T o TS0, [ 2000415 2 4 ARITHIA: 20k A5 RA0BE , LiE 200062 3. 1
KRB B AR P BFIONT , LI 200000, 4. ARG K2 MUFIRIE22BE, Ll 200241)

O AR AR R 3 AN S ( Sthenoteuthis oualaniensis) REA LKL DNA 21 4
R b(Cyth) P, J0Hr TAREN VRS B WRIN R GE K T K AR o BT, AR B R 3 o5 2 RS (A AT Ty LA
RIZAEPE(h =0.939) RIS IR ZHEME (r =0.015) o 3 DS SIHEHARIRY F (64 0. 661, FEIK ) 3t 1% 73 1L
IRPAR R, HAT W s A 2B, WT 20 D LUAR B BE AL R A3 &R 1 (R ED BER LRI &%) g2 2
PR B BE R 2R T 1 P SRR R LR T 2 2 CRENBE TR BRI ), HIE R 2 e iid A 5k o ARENIE IR R
R ALK SC 2 5 AT BB 25 ™ A T 2R 0 AR A S DR A 2R B EE 3 25 1 5 98 6y M) R A 5 T L %

JUT ZR B2 5 AR A

KW : LW Cnb BN REKTRR; FRRRALH

FESES: S931.5 XHERFRERG: A

B 5 ( Sthenoteuthis oualaniensis) & —Ff K
VEMEZAn, U2 AN AE 40°8 ~38°N [ EREEVE LK
PR AR TE R IR SR RIS LR R IR
8 x107 ~11 x 107t FERP-7f: P A o [ g 1
FIEDBE VE 75 b3 v 3, 75 5 ko B8 U 0 o
w1 L R AR AT IR 1.3 x 10° ~
2.0 x 10t He AN B RE PRI A T A VS U R 1
2.0 x 10° ") HA B R R IF R 7

5 09 ) b AR 45 R A 2 42 2% NESISP JEF
TS FFAE N 53 A1 7 K-V R0 ER B 7 Vi B ) 5 5
WA R KA | v 28 Bt | RO R L /N R R
ORI RE s A0 B i I 7 B s 15 B RE e 1]
T4 S ) 5 S WA 28 R R
HERERIRK A B0 VR 1k 45T B T O SR AE
FRAE R A% o w1 5 2 k) 4o 3 A2
BE R RUBE  BORUBE RN X, RURE, HE N R S
T TR R RO B R AR 1% el AR ) SRR AR R AT B A
RS s X1 3 0 20 M R A Cyeb JERIBIFSE T 14
CRAV 5 P a8 A 254, Kk BRI RV

Wi EER: 2021-03-02 f&E HEA: 2021-03-31

I AE 3 A BRI AL TE 12 35 st A% o1k
ZEA AN R LRI ND2 .CO T FI 16S rDNA &
BRIAR IS T 55 S WA T T 38t AL 45 A8 43 A, 2 B0
H TR R R o TR 22 ) 1) 35 A 22 Sk ) T R ) 4y
AR KA 72571 A st R IR =2 () R A7 7E st
25 5 48 P v 15 5 R RO 5 b B AR O
FEAEF T L b BRI STAAF 261 3 i 28 r
P& ND2 FERFRIC KT A AR RKOF P 8 S AT T R
W % 45 M BF 98, & B T 46 F 38 4> X
( Equatorial ) | % K F ¥ #i & 4y & ( Eastern
typical ) | FR KPP LAY 53 52 ( Central typical ) F12K
PRI 73 57 (Pacific typical ) £ A9 4 MRSy
I HLAF 78 5 28 M B 43 A 19 35 4% 43 S5 TE R KOF
b AT RS I ] 16S rRNA F1 CO T 3£
J751 % 2 3} ( Ommastrephinae ) 28 48 #E 46 ¢ 5
HEAT THRDT, R B 5 5 e 52 AR AR B
OFE B

SMATIT S, 5 L R 35t 4% 45 /0 B 98 R RETE
HA TG P R GER T, I BT X R 1

ELTEA : (5 T A% 14 (2018YFD0900902, 2018 YFDOO00904 ) 5 it 5] -2 [ W 11 55 5 - 4291 ( XDB42030203 ) ¢ |- 18 115
2018 4 JERHEE QAT TSR A — B IEBR 4 f90 H (18230743200 ;25212 A5 525 1 1 20 H (ECNU-IEC-201902)
BRI VFUV(1996—) 40 BLBFSE A  BSE7 130940 4 452, E-mail :1319635032@ qq. com

BE1EE: (IH%, E-mail ; ljhe@ sklec. ecnu. edu. cn
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S5, 7R BT RE R TR 5 L o R 382 A - E S
BRZ o SRR DNA il (43R b (Cyed) ZE I 1 T
PEALEAGE T, B RS 2R L 2 B e
B,z i Y R, A B 5@ I Cyb HE N
X AR EIVBE 8 S AT R S8 A R AR MBI
FLl by 73 A , A HRCRD 55 5 AR 352 A% 2 BT 5 A
AR EPBEFE RN 25 1, D 55 5 il B IR T A
A SR AR S ) BEIE A AR

U BPRS ik

1.1 #ARRE

S P S L AR AR 3L 72 o AREDEEVEL
¥ A /A ( the northern population of the Eastern
Indian Ocean, NEI) SRAE A 1°N ~ 11°N i
84.5°E ~93°E ; 4 B[l F VA 7 I8 A ( the equatorial
population of the Eastern Indian Ocean,EEI) k15

B 80°E ~ 91°K (17158 B 3t X 5k ; AR B BE ¥ R
FBBE {& ( the southern population of the Eastern
Indian Ocean, SEI) SZAEWF I H 2. 5°S ~10°S Fl
82°E ~100°E, £ HFAFEA R AL SRAE M [A]
FERAEALETE R 1R 1, FEARIRS,
SRR NLA L, /T 95% 1) LT [ 58 fR A7 4%
Mo

®1 BEEOWBEARERER

Tab. 1 Sampling information of S. oualaniensis

HER A% SRAF X 35k KAL)
Population Number/Fg  Sampling area Sampling time
AREDEEFEILE I°N~11°N, 2018 4E3—5 |

BER NEL 84.5°E ~93°E 2020 45 10—11 H
ARENBEVEARIE 0°, 2018 44 H |

IR EEL 80°E ~91°E 2020 4F 10—11 A
AREDEETER R 2.5°S ~10°8S,

BER SEI 2 82°E ~100°E 2018 44 /4

N
[
10° { J o
[ ) $
b}
o o
o
o
<
B
B o
30 A A A
i
& |
@ RENEHAGIBEARKM A NEI sampling sites
A RSB BEAA KR S EET sampling sites
B EEE R I EA KA &S SET sampling sites 0 250 500 km
10° [ |
S 80° 90° 100° E

Z P Longitude

Bl E5MEAREXE

Fig.1 Sampling area of S. oualaniensis

1.2 DNA (2EUR PCR #5006

B LA 100 mg, FH 28 -5 47 4l 4 12
FEIGEH AL DNA,F -20 CUKFER R IRFE 75 H o
L CythF: GAACCTCGACAMCCACCAACATG .
CytbR ; GCTCTTGTAGATTTACCACCTGCTCC
SIS K Cyh B B, PCR IR &
BAKFRN 20 pL, Hiff:2 x Tag PCR Master Mix
(Blue)10 pL, k. FiF5149 (10 pmol/L) 4% 0.5

wL, BEH DNA 1 L, K 3 22 85 F K kb 2 20 s
PCR W 54 :94 C HiA8 4 2 min, SR J5 #E47 35
MER, FAPEF LTS 94 CAEPE 15 5,64 CiR K
15 5,72 CHEM 30 s, HLS wL PCR #3477 J1]
1% SEREREGE RS L TK , 75 8E S R R S
B R — A Y PRk il SRS AR
YR A BRA /DS Iy, 551 9 5 PCR 373
SR
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1.3 RS

I AR Y 7 1) 4 SeqMan 2R 5F 45,
AT RSN, HF 7 7E Clustal X 1. 83 #f ™ oy
AT HEILLF R DNA J3 51 H] DnaSP 5. 10 %k
PE G 2SO (s) AR EVE(N, ) A
RIZAENECh) R Z R () FPE AT IR
PEFR(k) A5 B IFAI MEGA XU #c ey
Models By g 11 5 6 HE 21 . DA KPR 2 f
( Todarodes pacificus) M GenBank 4 FER
B Cyb J A 7 5] (J¥ 31 5 AB240153
AB158364) , AN FEREAFINBGH T RE LR
BT, A MEGA X 4R, SR K2P g
( Kimura 2-parameter model ) ¥4 &z KSR R G &
B ( maximum likelihood tree, ML) , £ 5 & B 32
R R H Bootstrap 5 25 i 11 ( 82 52 JRURE IR
1 000,75 19 i S HE /N T 50% 1948 1), I LA
K2P REAYTT A A4 P A 4 18] 0 352 1 B 5, [
HI I Network Bcf-22 ] BLA% 2 o) 265 [ R A A [1]
FERLZ [ ) HE R o AT Arlequin 3. 01 K
PSS [ R [R5 70 A8 5 F, (F-statistics )
R M T Fu’ s Fs'" F1 Tajima’s D'
L SR Y i S L N Nl S0 B o
Ui, 454 DnaSP 5. 10 B ST A% H IR 13 5341 53
Br, LR A DT SR 3 . 7E Arlequin 3. 01 %%
e 347 5 T 7 2 53 ¥ (analysis of molecular
variance , AMOVA ) "7 4l B 4% 114 23 () 55 £ 45 #4
DA R ARG I AEAZR ] IR 4 PN 842 28 S 17 0 o

2 4

2.1 EREZHENE

XEIU Py A5 Py B0 AT B DF 4 L N TR
HEFP )G, e 23 5 828 bp B S B Cyib JE ¥
Ho KIE] 68 2 AL, 5 EFSIH 8.2%,
Hrp, AE BN 36 A, L —Z B0 32 4,
ARAGHI S BBl 5L (9 4k A Bl K, P 2% TY R 22 S 0N
12,231, Cyth K& [N 4% B 25 - 23 & & 70 5  T
23.9% .C19.9% A 43.2% .G 13.0% ,H A+ T
HH(67.1%) W B ST G+C &H(32.9%) , 1k
B —ERE LR A + T bk

72 RS0 Cyth J P 5 AR I ) 44 > FL
B K HE SN Hap_L ~ Hap_44(322) , {7
Hap_6 Jy 3 ML A5, HARUR 2, @
1516 A, i B 175, Hap_S 5 Hap_23
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DR BN EE PR ARIE AR A5 2R BN BE VR R AR IL =2,
FLAR PR TR O B — R A PR T

x2 BELM O BEREERREEHERNS %
Tab.2 Haplotypes of Cytb gene and their distributions

in S. oualaniensis populations

ARENEEFE  ZREPBE  RENETE
JUERREAR AETERER R ERREA
NEI EEI SEI
Hap_1 1
Hap_2 1

1
1
Hap_3 8 8
1
3

LR
Haplotype

Bt
Total

Hap_4

Hap_5

Hap_6 1
Hap_7
Hap_8
Hap_9
Hap_10
Hap_11
Hap_12
Hap_13
Hap_14
Hap_15
Hap_16
Hap_17
Hap_18
Hap_19
Hap_20
Hap_21
Hap_22
Hap_23 1
Hap_24
Hap_25
Hap_26
Hap_27
Hap_28
Hap_29
Hap_30
Hap_31
Hap_32
Hap_33
Hap_34
Hap_35
Hap_36
Hap_37
Hap_38
Hap_39
Hap_40
Hap_41
Hap_42
Hap_43
Hap_44
ST Total 24 24 24 72

16

—_ = 0 N =
~

—_ e = e = N
— m e = em e e R e e em e e e =

—_ e = = e = = e e

1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1

—_ W = =
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BT Cytb ZEPUTHHAR IR AL AR, AR
B 22 RE A M IR 2 BRI 20 5 O 0. 939
0.015; R B[ £ P AL AR I R A fre i O B H IR 2
FEPE 0. 010 5 A< B P RE e A4 70 Sl 90 A7 fie i 19

FAAE R Z AR PR 0. 924 FIE I 1 % 1 R 2 RE 1
0.003(3) . ZREDEETERE BRHEAR LIS 2 AT
R KRR B 5 A5 T 2% (h > 0.5) Fal
TR Z M (7 >0.005)

*3 EOMEHEEESHEMRAEER1IMER2 PO
Tab.3 Genetic diversity of S. oualaniensis for different populations

and the number of individuals in lineage 1 and lineage 2

. e s j 2z N~ yi J 2z NN yi
AN AR AETIEL $1n *Z’EI‘@AL R 1T I ﬂ%ﬁ(ﬁj}'[ﬁlﬁ) Rt I ﬂ%ﬁ(ﬁj}'[ﬁlﬁ)
. ZREME 2R No. of individuals in No. of individuals in
Population Number/ & N, . .
h T lineage 1 ( percentage) lineage 2 ( percentage )
A ENEEVEAL IR NEL 24 14 0.884 0.010 21(91.30% ) 3(6.12%)
KRKENEEVESREREA EET 24 16 0. 895 0.007 1(4.35%) 23(46.94% )
ZREN B VER R A SEI 24 18 0.924 0.003 1(4.35%) 23(46.94% )
JE 1t Total 72 44 0.939 0.015 23(100.00% ) 49(100.00% )

22 RERBXRER
FIFH MEGA X Bff, JtF K2P BRI 4T T 4%
BERM) R IE B (R 4) 45 Won , S HHAR N s %

AR5 23 A, BUI AR 34 Oy 46. 94% , AR 18 5 R ¥
TR AR BUB AR 93. 88% ;i A 3 SR ED
JEFEALFRIRAR AR, BN 6. 12% . W3,

FEEG N 0.3% ~ 1. 0% , BEAARA] 35 1% fH B 90 il Dy Py
0.5% ~2.7% o HEM N5 B B die /I A9 2 AR ED e
R PRI BRI B H S HO B, AR ED A -
SR 5 1 5 B 0B A £ B B, e e
0.5% 3 7R EN B AL TR RE AR 5 B AR AR A A0 RRE AR ] o
BALEBROC, 2. 7% s
F4 EF o ERMEWEGA 5 Hop22
(k) BB (ML T) B R Sl frmie
Tab.4 Genetic distances within ( along the diagonal) ng;i;;
and between (below the diagonal) populations H;vall);g
of S. oualaniensis based on Cyth gene ) {H‘:z”
el REVEEL  REDENE A Uit |,
Population ASHEVR NEL SRIEREDK EEL 350K SEI [ B2 AR e 2
ARENEEFEIL AR NEL - 0.010 =L
JRENBEVE AR B REA EET  0.026 0.007 1 Hap 20
JRENREPERIEBEIL SET 0,027 0.005 0.003 e
Hap 30
| Hap 17
BT Cyrh JE AR BIM ) ML REERH ifsig
B 2) B, ZREDEEAE S B0 3 SRR AE 2 §:§§
AUTRINARERTEAGER LIFR2). R 1 Jm
(R EDREREIL TR 2R ) 98 S 45 1 Pl P T U i

AN AL 13 ASBAAERL 23 AR, Hor ZRENEE
FEALTRBEA AR 21 A (5 91.3% , 73 B R B
AR B O P B B R A I 1 A, S 1 B2 EF O ERLEDR
8.7% . W 2 (ZREDHERERIHOIE 3 ) 2% th A D MO SRR AR
E@ﬁ%lﬁ%ﬂfﬂ%ﬁﬁﬁifﬁﬁﬁﬂ&,@ﬁ 31 A~ HfE Fig.2 Maximum Likelihood tree of
A 49 A4 Hod: ZRED RE VR TE | R BB A A

0.020

S. oualaniensis based on haplotypes of Cytb gene
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FLTF Cyeb J DR 223 (1 HA5 B 25 121 (1] 3)
RO LB 2 A SR B B SR A R 2 i
B S IRA EAT B X NG AR o AL IR A Y
FAER RN BT R 1, AR S R Y

ARSI R 2 P T34 IR 1 P
WL T DR E S R A AT TR R 2
WAFAEA I LRI AR AR L

Hap 37 Hap_ 15 Hap 36
Hap_30 PY ® ® ap_.

‘ Hap 34 @ \ ] ® Hap 21
O FEpBErEAL IR NET Hap_20 \ B
e - \ a
© HRENEFE AP EET Hap 368 \ i
ZREE SEI - \ [/
@ ZRENFE IR Hap. 248 ‘ “ @Hap 7
. ‘ é = @Hap_22
| Hap 23
, S 4 ©_ _eHap28
e o A @S
= Hap_6 gy’ Hap 39
Hap_19. A\ @
N\ ° ] Hap_32
\Hap_ 26 e
Hap_42 Hap 2 “\“ Hap 27
o \ o
li ,./-" lineage 2 Hap_10
ineage 1 )
Hap 4
@ ‘ ?‘I 25p_
“:“‘ . ap_
Hap_40 ® @ Hap 35
Hap 33 Hap_18

3 BT Oh EEMENE S AFRWEE
Fig.3 Haplotype network of S. oualaniensis based on Cytb gene

2.3 BREMEER B

XA BV ¥ 5 5 I 04T AMOVA 43 (3%
5) AN Mg L A5 . SR BoR, A R STk R &
R FREIR ] (66. 1% ), FE 1A P4 48 53 STk R Oy
33.9% . FrARERIIAY F 9 0. 661, FE{A ] 15
A 3 (P <0.01) , HoA 3R 3 1 2 A 32t

fe4fitly . PIPTRIEIRIN] F 20 Hr (32 6) 3R], ARED
PR LT A S SR IR (F = 0. 672, P <
0.01) \RI#BHA(F, =0.771,P <0.01) [A] 23k 3]
LA IR (F, >0.25)  TIARENE TS 5
IR R AR S AR AR A A B3 (F, =
0.014,P>0.05),

x5 ETF Oy EEMNE S MEE AMOVA 5347
Tab.5 AMOVA analysis of S. oualaniensis populations based on Cytb gene

Es Sl [EREE] -3 g5yl Sy 5 5 BTk EE il i
Sources of variation df Sum of squares Variance components  Percentage of variation/% Fy
FEAARTA] Among populations 2 258.892 5.281 66. 1 0.661(P<0.01)
BEA PN Within populations 69 187.062 2.711 33.9
JT Total 71 445.955 7.992
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F6 ET Cyb EEMESMEHEE
BESURK(F,) 2
Tab.6 F-statistics (F,) analysis between

populations of S. oualaniensis based on Cyth gene

HEAR RENEEVEAL RENBEVESR  ZREDEEVER
Population FBHE(AR NEI JEREAR EEL FBHEIA SEL
RENJETE

LA NEI
j‘ﬁg;i%;iéhl 0.672 (P <0.01)
F@i;i%;{f]ﬂ 0.771 (P<0.01) 0.014(P>0.05)

M TR B S S A7 A 2 IR R 5
KA OO A TE R i 2R AT R A
(Tajima’s D #l Fu’s F,KG5) , 45 RN H, H
P (P<0.05), WK 7, Cyb BRI A
AR AT R B S AR 1 BT BRI RO A
FICPE 4 1 S) B 208 38 R 2 R BRI S 0 A
A HEE (] 6)

x7 EBELN Cytb EERHRERIELER
Tab.7 Neutrality test results of

S. oualaniensis based on Cytb gene

% % Lineage  Tajiama’s D P Fu’s Fs P

-2.067 0. 009
—-2.541 0
-0.430 0.389

-5.915  0.001
-26.936 0
-15.781  0.002

%% 1 Lineage 1
% % 2 Lineage 2
1t Total

0.16¢
0.14}

0.12}

0.08},

& Frequency

0. 06

0.04 ..,

0.02 T

3 ifig

3.1 REEFSESMEESHFEREERER

IREPEEVE S I Cyih BERFHIh A + T &
(67.1% ) EBHT G+ C &8 (32.9% ) ,/KFH
A+ T (i1, 5 X058 R 2500 3t b KPS 1
WA S AL IR R BE R 45 SR — 3, BIIE T 2k
PREEPRI A 4 FRH R 73 AT AN I RS A, 31X — 46
e Ak A A LR B

HEIAR B Z2 PR H R0 B0 22 1 R0 A T 1R
ZREVE 2 DEBORM R AREDBEEVE S SRR IR
B AR Z AR (R = 0. 939) FlE % IR
ZREE(r =0.015) , 5 X105 N2 WP TS
L W A5 R, e W1 55 5 I 7 B B2 3 FH K
ST RV L PN AT BB S R R AR A
B0 AL R R ARG S A
SR B A s 22 st R e B A 2T A | A T R
VeI T m AL 2R R RO e A

AR EN BEVE AU FRE A I T A P st A% R B R 3
AR R (2. 6% ) , P REJE i T AL AR AE A
BN HOR SR B ) . ARENEVERIE S
A BRHEAA A A4 ] 35 4% R 125 e /DN (0. 5% ), 3R
ZRTE A 5 T R A ) R e B 1 st A% [ Bk
Ui 2R 8 R R BB AR 2 18] A] BEAE7E bb B
F A HARHS

I 7.7 {5 Observation
""" FMfE Expectation

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

BB Z 7 Pairwise Differences
E4 EF Oh EEMESMEXZFRE SSHE

Fig.4 Overall mismatch distributions of S. oualaniensis based on Cyth gene
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0.30

0.251

0.20f

% Frequency

0.05f

B VLU{E Observation
""" FIME Expectation

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
ZEB RN Z R H Pairwise differences

5 ET O ERNESMIER 1 ZRHRERSHE

Fig.5 Mismatch distributions in the lineage 1 of S. oualaniensis based on Cytb gene

0.35¢
0.30

0.25¢

L]
L]
L]
L]
L]
]
o,

& Frequency

0o 1 2 3 4 5 6 7 8

.
S,
®e
®%0cs00e e

10 11 12 13 14 15 16 17 18 19 20

B Y {E Observation

eccee ﬁmﬂﬁ Expectation

BEB A Z R Pairwise differences
E6 EFOhERNESMLER 2 ZHRESRSHE

Fig. 6 Mismatch distributions in the lineage 2 of S. oualaniensis based on Cyth gene

YU 2524 JEF 140 Bl pR sl e f 5 9 g
WL HE B, A &AL G R T BB B
1% ~2% , Ff[a] - ¥E 85 R 16% ~ 26% . 7E
STAAF 25 (I8 o, AR KPP oh R 6 o il 2k
) ZRIETE R (O ) 5 HA LA BA KOt (i
RUES G, rh R ) I R OB oK, IR
RENT 14% o 202" 76 B g 5 1 I ) ok 1 22
SWF5E R ST 16S rDNA (CO 1 1l ND2 115515 5|
T BE 5 YR 22 (R) Y a8 A% BE S (E 4 A R
8.8% .9.6% 1 14. 0% , 4 ¥ Fl 8] K - ) it 15 22
ST LW M E NS — MmN S, Aot
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T AR5 R B R BB AE BB N 2. 6% , L3R
SR ARG IR B N 2. 7% , ¥R T R o
PIBE RS, 5 STAAF 21 =i s im ot 45

RAL, 7 2R BV JE 3 155 1% St 777 I o 3 ] 7K
AL 25 5 . NESIS™ [ BF 5 4% 5 ¢ W Bl i
VA SR 85 9 WA R TR R P BB, LK R L A
TEAVEN JBE P , T 13050 Bt B0 AE AR K S ¥ 0% 3
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Phylogenetic relationship and population genetic structure of Sthenoteuthis
oualaniensis in the Eastern Indian Ocean based on Cyfbh gene

XU Shasha'?, TANG Fenghua®, REN Huimin"*, LI Zhihong™*, HE Lijun'"

(1. State Key Laboratory of FEstuarine and Coastal Research, East China Normal University, Shanghai 200241, China;
2. Institute of Eco-Chongming ,East China Normal University ,Shanghai 200062, China; 3. East China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 4. School of Geographic Sciences, East China
Normal University, Shanghai 200241, China)

Abstract: In this study, we determined the mitochondrial DNA cytochrome b gene ( Cyth) sequences of the
northern, equatorial and southern populations of Sthenoteuthis oualaniensis in the Eastern Indian Ocean, and
analyzed the phylogenetic relationship. It was shown that S. oualaniensis in the Eastern Indian Ocean had an
overall high haplotype diversity of 0. 939 and a high nucleotide diversity of 0. 015. F value among three
populations was 0. 661 (P <0.01), reaching a high level of interpopulation genetic differentiation with
significant genetic structure. Two lineages were revealed in three S. oualaniensis populations in the Eastern
Indian Ocean. Lineage 1 (the northern lineage of the Eastern Indian Ocean) is dominated by individuals from
the northern population of the Eastern Indian Ocean; lineage 2 ( the southern lineage of the Eastern Indian
Ocean ) mainly consists of individuals from the equatorial population and the southern population of the Eastern
Indian Ocean,and lineage 2 underwent population expansion. The great north-south hydro-logical difference in
the Eastern Indian Ocean may be the reason for the north-south lineage divergence of S. oualaniensis in the
Eastern Indian Ocean. The differences and characteristics of the north-south lineages should be considered in
the utilization and management of S. oualaniensis resources in the Eastern Indian Ocean.

Key words: Sthenoteuthis oualaniensis; Cytb gene; phylogenetic relationship; population genetic structure
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