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FE: BHE2012 49 A ~10 A FRIEHIEECRE M B 50K ( Sthenoteuthis oualaniensis) F7< 90 &, Y HE A
BRERITRESEGHT TOIE MR .. EREY, BFAEAEGHENEX. X, UXKMEXER, FXN,
MXMBEXFEKR, RKE, EEPHREEESEEBREAEESNZT 4R 3 MARIK#E, BA 8K (otal
statolith length, TSL) . E XK (wing width, WL) . &K% ( maximum width, MW) 5K 2Z 8] E X5k EE R (P
<0.05), M)XK (rostrum length, RSL) . 7l X | ( dorsolateral length, DLL) 5K 2 o] 2L MK EL R (P <
0.05), FEFE MM, BA4XRTEEEA, MxRSBEEN, FENESEW HEIEARAE, BIEm
K&, XK, XK, BXKRBEABRKZ CERRRF—3, 55505 48.05% . 60.05% , 35.44% F167.59% ,
HpMx K, BXKS5HA S ERE RS AN sy i 8,
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Statolith morphology of purpleback flying squid Sthenoeuthis
oualaniensis in the central South China Sea
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We studied the morphology, microstructure and demographic parameters of statolith of Sthenoeuthis oualaniensis from 90 in-

dividuals captured in the central South China Sea during September to October, 2012. The morphologic results show that the statolith

had great lateral dome and wing dome, small dorsal dome and long narrow rostrum dome. S. oualaniensis in the central South China

Sea could be devided into three populations according to their statolith morphology. The total statolith length (TSL), wing length
(WL), maximum width (MW ) were logarithmically related to the mental length (ML) (P <0.05) ; while the rostrum length (RSL)
and dorsolateral length (DLL) were linearly related to the ML(P <0.05). The absolute size and relative size of statolith gradually in-

creased and decreased with increasing ML, respectively. The ratios of DLL, LDL, RSL and WL to TSL almost remained the same,
being 48.05% , 60.05% , 35.44% and 67.59% , respectively; and the ratios of LDL and WL to TSL were relatively higher.
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B 5 K ( Sthenoteuthis oualaniensis) KB H. T A
B BEWE, JEZam TRER. KTH I HGH AT
Wi, EPREEETIALERE AR R L Y
8 el AR AT 2 R E YR I AR A
BERS, X HrEE S S W R R A RENBUA R
BV, HE £ ¥ AR R ¥l FF & P (SEAFDEC ) 1998
4F ~ 1999 45 1998 4F ~2001 EAHAK AL B 1B T R B 3 I %%
BRA, SNBSS SR A Y E N 150 x 10°t A1
113.2 x 10%tH %1 | diEF 2003 48 ~ 2005 4E %t ENEE B PG AL
WEBR 0 R TE AR, W T MR R R
MAEKEHERFER . KR, BRI WEESSEHEY
BRSNS S WA T AR
ORI VRS- N

HARK RGN R EAK, HIPARE A /E K f
FUERE, HAERKRGOTHUERMST. EERLEH
R KRN0 2 B4R 2012 AE KR E TR ¥
NS S WA, WIS B ATEARE, FHATIE
IEHATEAREE R E 5y, e h i e s & S T G
HHENMBEAESAER, BTESSREAESEWEL
5AMEERMKER, FBHFIHESES K Z I BEE
B, DT #HmEE GRS S A S 5 I o0,
JHE— RS SWER 54 KR BERBOR

1 MRSk

L1 ##

BOWHARET 201249 H ~10 A, REHFEN
109°40’ ~117°31'E, 14°59' ~16°20'N(® 1), REFEHN
ST MAEML (FREH 281.60 m x80.18 m, W AMHR
35 mm, WEE/NNERS R 17 mm) . XF g8 AR S
B3 AU REAHATHI . Hrh A 3472 (109°40'E, 16°20°
N) FEALIBURE 4 30 B, B 357 (112°29'E, 14°53'N) BE#L
TIBREA 30 2, CUfL(117°32'E, 14°59'N) BEHLAM R4
30 B, HEARRGRAFZ LR E, KNS S a4t
90 &, JAKTEER 78 ~193 mm, ZAi{AFETEE S 13.74 ~
258.03 g,

L2 7k

L2.1 BAREANE BAET Olympus 44 B i 5i
(#1555 x10, x40, x100, HEEx10) THAM, 450 E
FATABYH, 5 BT MK (total statolith lengh,
TSL), ¥ X K (rostrum length, RSL). ¥ X F& ( rostrum
width, RSW) . ] X { ( dorsolateral length, DLL) . H§ 4
fIi4: ( ventrolteral length, VLL) . flljIX (lateral dome length,
LDL), 3 X K (wing length, WL), 2 X $& ( wing width,
WW ) Fl5 K 5% B ( maximum width, MW) ™1 (E 2),

1.2.2 ¥dEabsry: A SPSS 13. 0 GEit#k4-%F 9 4
BABSSEHITERS 0, SEA FERESSHS
WH(FERESSHESHKZI) 5SRKHXR; XEA
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Fig. 1
in the central South China Sea

Sampling sites of S. oualaniensis

K2 BEEAESSERER
A BHEEK; B YKK; C WX%E; D. BMXK; E EIMIK;
F. fiXK; G BXK; H BEXH; L HRREE

Fig. 2 Morphometric measurement of S. oualaniensis

A. total statolith length, TSL; B. rostrum length, RSL; C. rostrum width,

RSW; D. dorsolateral length, DLL; E. ventrolteral length, VLL;
F. lateral dome length, LDL; G. wing length, WL;
H. wing width, WW; L maximum width, MW
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2.1 BEAREEMBES®

2.1.1 BARSKE  SSBRHEERPEEYFRIESE
53K : B 78 ~193 mm; #EfFHE 13.74 ~258.03 g, H
ARFREAPBEMEX. WX, WXMEXEH, FXN,
MXMAEXIER, WX KA, BAZFBESEMEDHh
TSL 616 ~1 243 um; RSL 60 ~478 pm; MW 423 ~783 pm;
LDL 478 ~731 pm; DLL 314 ~691 um; VLL 334 ~894 pm;
WL 366 ~940 um; RSW 171 ~454 pm; WW 294 ~582 pm,

St Eik O MEASRGER BT (E 1), BRD
R, B B B SIS EERMRERAS K
) 5T Bk R A4 B R 64.36% . 10.67% . 8.71% . 4.74% Fl
4.46% , BIHAN 0%, H—ERISH WLIEESHZ
Sh, BEESHARBNIGLE 0.7 L b SR TE
£%% WL, RSL, DLL, LDL, VLL fi#k &8k, B
0.3 Bik; =M FHASH WL, RSL, LDL iR
BBk, ¥97E 0.3 Bhb; 8500 A A S M RSW,
LDL B R B, 176 0.3 M E; $HEERSPEES
¥ RSW. DLL fagk &%k, ¥W#EO0.3 YL,

®1 E5MEARINMHESHS MERS AEEMRHKE

Tab.1 Loading and contribution rates of five principal components for nine morphometric

measurement of statolith from S. oualaniensis

EAESK F 4 principal component
morphometric measurement 1 3 4 5
B A EK/wm TSL 0. 897 0.192 -0.107 -0.278 -0.017
)X K/ wm RSL 0.778 0.412 -0.351 -0.059 -0.198
BXK/um WL 0. 475 0.536 0.675 0. 166 -0.017
R FeE/ pm MW 0. 880 -0.133 0. 088 0. 054 -0.126
M X 4/ wm DLL 0. 804 -0. 364 0.038 0.176 -0.310
JE MU/ wm VLL 0. 849 0.328 -0.244 0. 001 0.243
X 4/ um LDL 0.752 -0.348 0.305 -0.331 0.271
W)X 5%/ wm RSW 0. 810 -0.174 -0.167 0.412 0.311
BXFE/ pm WW 0. 890 -0.239 0. 060 -0.067 -0. 140
FiHRZ/% contribution rate 64. 36 10. 67 8.71 4.74 4.46
212 FREME  RETEAR O MBARENBI, X .
MEPHE RS S WHITRESN, RAFERN 3 X, Lo
AR R MRS, KB X1 BE G EBEHHTF C o HH type
sil, MAAENES, QRNTERRDS; 0Bl S, 0
f ASERIAMTEH, BHGIENETL, ARNRETRS; R T o
X3 WG B C ARG (H3), 04
2.2 HRHEK 02
2.2.1 BREXFMEL B SR KRK T8 ~ ‘ A B c
100 mm JE FEMEA, HEMER, B XAMIX B KBS E S

ARR, MK, BXAWE, BEEMEOHEL, MK
A% 100 ~193 mm IR, HEAA X AR BiAR
BAEAREREX, X, BXMYKX, HPEX, 0
XHREXEBR, WXKAE(E4),

2.2.2 BAMXMANREL  BEESSBEARE K BAR
Wit K, TSL/ML Z WWAE I T M $ o B8, T RSL/
ML, WL/ML, MW/ML, DLL/ML 2 FV{E i F e Hvmg 22,
BB — (E 5) o Bt Bn, F9HAEKY
Rt v HC T 0 A RS A AR R 48 K T 28 R /N

sampling site

3 KIEEAESENNE S WA
i P R S A
Fig.3 Distribution of S. oualaniensis populations by

statolith morphology in the central South China Sea

TSL, RSL, WL, MW, DLL 5 i K i) Hb A8 73 1 i i 4< 78
mm fif ) 1.172% . 0.480% . 0.861% . 0.676% . 0.553%
W/ MR K 193 mm Bt A9 0.568% . 0.239% . 0.487% .
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14 O K/ K TSL/ML
QW) X K/ RSL/ML
1217 o0 A KK/ K WL/ML

K4 FBOREAESEARER
A FABEK 626 um; B. A KK 819 wm;
C. BA 4K 1086 pm
Fig. 4 Morphological variation of statolith from S. oualaniensis
A. TSL 626 pm; B. TSL 819 pm; C. TSL 1 086 wm

0.400% . 0.341% ,
2.2.3 FEERFESHRESHKHNXR  ZEHER
TSL, RSL, WL, MW, DLL 5 i+ 2 [a] 43 31| LA $5 % o6 %5 |
MR B RBOMX B R BT, SR BN, B
FEREIE SR A K TSL, WL, MW 5 i 2 3 5 ek 5k
KFH(P<0.05); RSL, DLL 5K 2LMERBK R (P <
0.05), XRASHA:

TSL =395. 47In( ML) - 877.54 (R* =0.386 4, n =90)
(E6-A)

RSL =1.282 4 x ML +207.7 (R* =0.179 4, n=90) (&
6-B)

WL =434. 82In( ML) -1396.5(R*> =0.416 4, n =90)
(El6-C)

MW =292. 37In(ML) -794.89 (R* =0.424 9, n =90)
(Kl 6-D)

DLL=1.728 6 x ML +274.1 (R* =0.270 4, n=90) (&
6-E)

R H TSL, RSL, WL, MW, DLL 4355 EAH K. ¥

X, BXK, BRTEE. FMXK, BAH um; ML R
MR, BAAEH mm, BHLERT, XK E5HEKERE S
(B 6-B), MAK45I2 101 mm F1117 mm fFE4S, HPJX
K531 59. 99 pm F1134. 64 pm, 3X 2 MEEARY) X K EHE
/NFHAREA B XK EHE, ShEEIX 2 MEART
WX, FEAESERKBBI(E3-A),
2.2.4 BEAZFXESSEHXMKESRKHXER &
7-A~DWEH, HEFA4%KX DLL, LDL, RSL, WL [& TSL
Z [B) B AR BE AR 38 i T 1 0 ) A RS R R B, HOE
43 7 48.05% . 60.05% . 35.44% F1 67.59% , Hrfr,
DLL/TSL. RSL/TSL {8 i i 4 38 i1 5 5 22 #% 38« ( SDLL/TSL:
0.003 0; SRSL/TSL: 0.003 4); LDL/TSL {# i JIF 33 jin
TR H(SLDL/TSL: 0.004 0) ; T WL/TSL {E K& AR 1 fin
K (SWL/TSL: 0.002 4) ,

X 1 KL RE/ R K MW/ML
X1 X 1/ K DLL/ML

. &
: xS
0.8 00@%@%@0

% LAtr%
ratio of each parameter to ML

<&
0.6 <>
0.4} QQ §
0.2k g B
O
0 L8989 4 0, BE
70 80 90 100 110 120 130 140 150 160 170 180 190 200
Jlil 4 /mm
ML

KS BOREABK/MHK., MXK/MK, BXK/HRK,
BRFERE/MAK . B XA FK B E 5 I R
Fig.5 Relationship between ratios of TSL/ML, RSL/ML,
WL/ML, MW/ML, DLL/ML and ML of S. oualaniensis
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BOWHEAA KRS, HEWER, 2KERKR, X
AN X B K, Wy X /N, 3IX ¥R B RM . ARKHIPKIN
PRI RGPS DA B, O A 0 25 4E R R 100
~110 d, PEAT ML #5100 mm, FEMALERK, HEAZXH
HHE; SMARNEAEAHEMNETX. X, BXMYX,
HpEX, MIXKAMEXELR, MXKKE, BAMESRRIE
FERMEHEKERNGER: £ETRKEKEMEEER
BK, WXHWET. BX%E; AETKELEMERE
AR, WXERKAE, BRXEP ™, SOEMET L2
KA, EREEPETALIE S R B A B KA W X AT
REGRIX S, s PR S W B A IR B A KA Y
XANFERAIF X o B g v 30 g 3ol A0 B B PR PR AL i i 5
TEE-A MBI IE XA AL, 3690 B 5 0 i B A SR
BEASHEMEMKER KRR, kERBAMAK, BER
BREEHRERED,

NESIS Ve 8 0 i 40 Sy KRURE . v B B rp 2R
HEE. NERUEE. BORUEE, U5 3 ANFPEEHBE R, X
ARUCIARIEIAL A, W BB TR TG AL R S O WA R AR
BARMKAER., BREBEFAESSE, TR G hIBE
W SN 3 AN ARRBFE, X1 BE SH A 7 AR
Wi, X2 MBS H P ABRED, X3 HE KT
Bofi; BABSWEAEAAEZLZEZHMX., HFX.
BX, XA/, HAREISSREAEKYEHHE,
T RV IR B S R S o AR I O, A e it — 25 O BF
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MIEESMNEREEN S SR EARERMERZ
W RAEE SRR LT BT, EEMEFKOHEK, K
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Fig. 6 Relationship between TSL, RSL, WL, MW,
DLL and ML of S. oualaniensis
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WL, MW 5 i | 2 &) 2 % BOpR 806 &, B &S % RSL,
DLL 5K Z [0 2LME R FK, MENEFAILERSE S
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6] S 00 B TR B R, sl b, N X AR R
SER Y J5 R AT B B BE T 7Y b R S 5 Y SR B T VA N Y
AR, HELLEIFRIRC /T 150 mm A ;R BRIN
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