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Morphological analysis on population structure of Sthenoteuthis
oualaniensis in the northwestern Indian Ocean

CHEN Xin-jun, LIU Jin-l
(College of Marine science and Technology, Shanghai Fisheries University, Shanghai, 20090 China)

Abstract : Based on the investigations made by Chinese squid jigging vessels in the northwestern Indian Ocean
from 2003 to 2005, the morphological characteristics of Sthenoteuthis oualaniensis including mantle length
(ML), tentacle length etc. were measured. This paper assessed the population structure of S. oualaniensis
using the morphological analysis methods such as the linear transformations of normal distribution and gray
clustering analysis. The results showed that the ML of the catch ranged from 10. 6 to 61.2 cm, and the
dominant group located at 28-36 cm ML. There may be three populations with different physical forms in the
northwestern Indian Ocean: the large-sized population distributed in the north of 18°N with dominant ML
between 46cm and 52 cm; the medium-sized population distributed in 12°N-18°N with dominant ML from
30cm to 36 cm; the small-sized population distributed in the south of 12°N with dominant ML between 20 c¢m
and 24 cm. These distinguished populations partly overlapped in the most areas of northwestern Indian Ocean.
There are obviousl differences for main morphological characteristics indicators among three populations. The

paper also deduced that S. oualaniensis may be spawning all year around and be divided into several spawning
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groups.

Key words: Sthenoteuthis oualaniensis; population structure; morphological analysis; northwestern Indian

Ocean

5 B ( Sthenoteuthis oualaniensis) R EF}, B SWUR , I Z 0 A TE DB RV 14 7R 18 F T B
il LLEN BE VR P AL A SR A B R, LR IR 7 200 x 10° ¢ L BT o ARYE B ACRT AR IR S PR A
W, EPEEE TR AL I B S I L — B T R W7, AT R MR B R X P 2003 ~ 2005
R E X EP R PR AL ER A I IR I S R AT IR U A, HEARAE T R e T MR YRR
TFEFMAMERN BN R, RAE T MBS SRS A EEAE b, 4 6E s R 3 IR 0-& B RTRRp 42T
Ko ¥& 1995 701996 4ERkFE(9 ~10 A) HASLHIM IR Z TR, I U AT RLEIE A B EEE 3 15
S RRAREED  Nesis H 531 76 K YA FIED BEVEVEIRAY B 5 o A = A EEMBERBT MR EF BT, R
H A0 TR PSR 1 B S A, PR R [ ) A o N A R AR RCE B . BB
R BT, SR AT R A= B TR] S B0k T AR SO AR 35 3 B B 49 AF T 2003 4F 9 - 11 H 2004
9 A -2005 4 4 AAZHEPriR e A& SOR AR IR K 4 Es 18] A B i i< BB IS R BB 54 8 B
SR FIIES ARG X S M B S E o — 22 BT

1 R

1.1 #PBRIE

YA ] R 2003 4E9 H —11 A F12004 459 A —2005 464 A, JEE#EE4 5K 2°N ~ 18°N 58°E
~65°E( AL 1° x 1°—u 4, 3£ 96 Ny ) , Al 12°N ~21°N 58°E ~69°E( £ 45 0.5° x 0. 5° K —
vh s 3T 156 N 5D o BN IS 8077 (BN 432 v, EHLIIEK 441 Kw) FI“ Frithet 18 57
(EMif 976 t, EHLTHE 1176 Kw) ,

VAZE A, BEVUBRE ST , B35 A < (Mantle Length , ML) R E HE7 PERR BLAAE B W%
YRR FEAC 2992 BB, IR T K 397 BESBAIRK GE B (AL) HE KK (AL) .
GE=BK (AL) AEMBIK (AL,) GilB (TL) K (FL) M5 (FW) % 8 MES¥EH5.

1.2 o5k

2 NGBSy AT IR BT, 35 LI 1 BE 2 om 22 I fRC SR EE 20 A . 2 IR Bhattacharya!®’
FIRIES /34 MR AL T 2, WIS A B wh 4 85 LM E BB R EAS A0, R — R FE 8
EBFARA—DAFRFE, FE L FIEMIT 2.

FIHEBA 49T 43487 AL, /ML AL,/ML, AL,/ML . AL,/ML.TL/ML FL /ML .FW/ML 7 &
BRI RS, R R R o 8 B B2tk BT AR 4

Xt BB R O RPBEAT 22 R R 50 (C. DY BT 5 JEIRLY) SR AN 75% MW, 25 R HTHT
KB, X CDIHEMAEKRT 128, HERKBTHMAY,C.D /AT 128 WETFHENNER., ZFFR
B(C. D)HHREAXA:
M, - M,
S, +S,
A M, F M, 5350 PR UL SR E AR Y 2ME: S, A S, 733 R HAR R

2 R

2.1 AKMAEHRSHE EEZEERR
RAGET B, B 6 IR, S S IEAMAG ZERE e E® (B 1) . 78 12°N Uik, 5 5

C.D=




176 Eowok ok % % 16 %

APRILEEYI, NTE ) 10.6 ~32.0 om( B 1a) ARTEEEY 32 - 1560 g3 2 12°N BLALA, 2 5
AR, HE 13.5 ~61.2 om( [ Ta) , (RTEAEE 66 ~8300 g, {HL2, 241K |, B304
B 0B E R IR D).

70 [ 70
60F . g . 60
50} 2 4 o "; 50 »
1 T
=40 ! 40 !;
< i ¥
W 30} M 1M = 30
= ‘ i Tt it
==20f ; i T e 20
P i L TR 4 |
10 ¢ 10
0 — 0 : R . . . . . R
3 5§ 7 9 11 13 15 17 19 21 23 58 59 60 61 62 63 64 65 66
ZERE/N ZRE/E
(a) ®

B BRI S S K S A EZ R KR

Fig. 1 Relationship between ML of S. oualaniensis and latitude, and longitude in the northwest Indian Ocean

2.2 TR R R
2.2.1 12°N A5

8°N LIFgVEEIER, K 10.6 ~26.8 cm, FIfAHK H 20.3 £3.78 em(n =39) ;8°N ~ 10°N gk, i
$710.6 ~31.4 cm, EHMAHE A7 18.9 £5.26 em(n =133) ;10°N ~ 12°N #3385 16.7 ~38.0 cm,
PIIRE R 25.0 £5.51 em(n=50),

IEAS AR MR AR S IR B I B LA B AR R 3 RSB RHC 20.0 ~26. 0 cm, 3.4 /N
SRR KTF 30.0 om PHRIBEIR (B 2) o LbAN, BELEEASL , MAR — 2 22 57, I\ AN i 6°N i
HEEAY 21,2 cm BEHNE] 10°N ~ 12°N %819 38. 0 cm, (L F AR 11 16.0 ~20.0 cm 3#H0%) 18 ~26 cm,
2.2.2 12°N ~14°N g5 ‘

9 ARAK 422 ~48.5 em, EI 4 37.5 £5.70 em(n =68) , 384 4 30.0 ~44.0 ecm ;10 H Jiid
K HR15.3~47.2 e, FIIHE R 31.2 £6.30 ecm(n =153) ,LHEJHE 4 18.0 ~24.0 cm F128.0 ~36.0
em;11 A K 14.2 ~43.8 cm, Il 5 33.0 £6.30 em(n =72) 43R 7 26.0 ~38.0 cm,

IERG ARSI EAL T B AT R IS ARSI 25 32.0 ~36.0 em  {HATIELELA A B4
EAA AT, FB T E 4y R 26.0 em F136.0 cm, W43 LIRS R K 4 32 ~ 38 om By s BUSEA R &
(E 2) , AR /N BEAN D B Y BN
2.2.3 14°N ~16°N g3

10 AMAEH13.5 ~54.0 cm, LK 4 26.0 ~34.0 cm, FIHHHEE K 31.7 £5.20 em(n = 846) ;11
AR N 15.7 ~56.5 cm, IR 35.4 +8.07 em(n =362) ;1 ~4 AR 12.7 ~57.7 cm, I il
KH37.5+11.01 em(n= 40),

IR RN E A T 5 BT AR W 20 S MR I Oy 26,0 ~38.0 em (1] 2) , )25 Il 1T 444
A R ME 53504 33.0 em F146.6 cm BN IEA A, (B LR BEEGR 32, H A 7R /D () KT
AR/

2.2.4 16°N ~18°N g5

10 AR K 22.5 ~52.5 em, EHHAHE 4 35.8 £7.34 em(n =197) {874 H 26.0 ~46.0 em;11
AR 21.1~52.9 cm, FH4HK 4 39.0 £7.89 em(n =141) , MK 451K 24.0 ~32.0 ¢m 36.0
~50.0 em;12 AN H22.8 ~61.1 cm, FHIFAK K 46.8 £9.31 ecm(n =38) , K H 50.0 ~56.0
cm;l FIFAHEH 28.5 ~61.2 em, B A 48. 1 +6. 88 em(n =325) , 3K K 46.0 ~56.0 cm;4 f



T

21 WRHT 45 RIS 2 07 EE o EN R P AL BRI S S MR R 45 44 177

A5 17.8 ~59.0 cm, FEHg A28 41.5 +8.62 em(n =261) ,{L#AF N 30.0 ~52.0 cm,

IEASII G R EREALIT BT R B KM MR H R 32.0 ~ 58.0 em , #)25 1T i 3 ANF-3
WA 43504 33.2 em 44.0 cm F152.0 em BRHEEA AL (& 2) , H AP ERIMA Dy 32, 2004 4F 12 H LU,
W R LR 5 = R,
2.2.5 18°N Uit

10 A4 19.6 ~54.0 cm, 4 59 36.6 £7.51 ecm(n =151) LA A 28.0 ~48.0 cm;11
~12 AWK A 21.0 ~59.3 ecm, L HAIE R 47.6 £7.72 em(n =110) EBMHK N 44.0 ~56.0 cm,

BRI R R TR TR Y R AR B R 1 30.0 ~38.0 em F142.0 ~56.0 cm 4
BB KREIAME R F . SHE, ATRIE 4 R F I 7350 34.0 cm F150.0 em BYPIFIRE (K 2) o

25 1
20 n=222 12 =993 1‘23 n=1250
@ ig @ 8 @ 8
5 4 4
0 0l 0
10 14 18 22 26 30 34 38 42 46 48 10 14 18 22 26 30 34 38424648 10 18 26 34 42 50 5860
Hi/om FRk/a R/
4°N~12°N 12° N~ 14° N 14° N~ 16° N

10r =261

=
'
[\
o
S
3]
o]
o I
N

10 18 26 34 42 50 5860

10 18 26 3
fR/an R/ m
16° N ~ 18° N 18° NBLdk

B2 BT PEACIE RS O I 2 R v AR MR 4 R A 1

Fig.2 ML frequency of Sthenoteuthis oualaniensis based on the different latitudes in northwest Indian Ocean
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Fig.3 ML frequency of Sthenoteuthis oualaniensis changed with seasons in the northwest Indian Ocean
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Tab.2 Results of the principal components analysis for S. oualaniensis in the northwest Indian Ocean
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AL,/ML 0.462 6. 604 87.329
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Tab.3 Difference coefficient of the morphologic characteristics index of Sthenoteuthis oualaniensis populations
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