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Statolith morphology of the purpleback flying squid Sthenoeuthis
oualaniensis in the northwest Indian Ocean
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Abstract; The morphology and microstructure of statolith of the purple back flying squid Sthenoeuthis
oualaniensis were studied for the 114 samples with 142 —575 mm mantle length ( ML), which were collected
during jigging surveys in the northwest Indian Ocean from October to December 2004 and in April 2005. The
study indicated that its statolith has the structure with great rostrum and small dorsal dome, and its
morphological structure is obviously different compared with other family squids like Gonatus fabricii. Six most
important featured parameters including total statolith length ( TSL), maximum width (MW ), lateral dome
length(LDL) , ventral dorsal dome length( DLL) , rostrum lateral dome length (RLL) and wing length ( WL)
were best described by power functions with ML(P <0.05). With the squid growing, the size of statolith
gradually develops, while the ratio of each featured parameter to ML slowly decrease, and the ratio of FDL,
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LDL, FRL and WL to TSL almost remain the same level, corresponding to 42% , 57% , 49% and 75% .
Key words : purple back flying squid; morphology characteristic of statolith; principal component analysis ; the

northwest Indian Ocean
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1.1 Rk

FEASREERTE] 2004 4F 10 — 12 [ #2005 4E 4 A ; REHEI KA 59°307 ~64°00'E ,13°00" ~20°00’
N, BOWATARA 114 0, KR 142 ~575 mm,
1.2 #F5H L
1.2.1 EAESUE

H A §i /5 4> 51 8 F Nikon ZOOM64SS k= B HEE (W4 x 0.8, x 1, x2, x3, x4, x5;
H% x10) x50 %, Olympus S22 B (M5 x4, x 10, x40, BEE x 10) x40 {5 TR CCD 4158, &
J& F ] WT-Tiger3000 %y B4 T 4, 43 5 & B B SIB S S8 E , AR aEEA B K TSL.&K
FEBE MW fil X LDL, %X DLL . Wj{li X & RLL W) K fis B 3 RL. WX 5 RW B X K WL B X 5
WW(E 1-a) , UEBA LRI X AR E (YK FRL) BAF 02T XHKE (F XK FDL) MIEA
LG E E MR A KB K ( EIK K FULL, FX K FDLL) (& 1-b)
1.2.2 HIEAEFZE

FIIFA DPS3.01 SRt 13 DNEETEAS YR TR, B 6 MEaYERIR, BE R %5
4 D FERT

SEAEWE(EERSSBE SR Z L) SIRKXR, U EF AR RS R A B ATES
FESEES R R R

2 %

2.1 BT

S Z B, B SWEA EFHAKNEX X X MEXER, T XD MXAMEXFEL, YR KE
(E2), #eAH, BIEASEE S M H: TSL 3k 960 ~ 1 878 um, MW 3 545 ~ 1 159 um, LDL %
597 ~1 101 wm,DLL 3 441 ~1 133 pm,RLL % 734 ~1 344 pum,RL 3} 359 ~728 pm,RW Jj 152 ~ 580 pm,
WL 25 707 ~ 1 456 um, WW 7 283 ~ 798 pm,FDL 3 432 ~793 pm, FRL 3% 510 ~ 924 pm, FULL 3%
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148 ~306 wm,FDLL 2% 126 ~311 um( & 1),

(a)

H1 BEOBSSErEE(a EXBMET x50;b. JEZEBMET x40)
Fig. 1 Scheme of morphometric measurements of statolith(a. under diploid microscope x50; b. under optical microscope x40 )
7 :A-TSL;B- RL;C- RW;D-DLL;E-RLL; F- LDL;G- WL;H- WW;I- MW ;J-FDL; K-FRL;L-FULL;M-FDLL

X ER 13 MESSEGHT ERG (R L),
GRERE— B B BN SRS | -
BRI 2 BRI AI B 59.45% 10.59% . WA\
6.91% .5.43% 4.34% F13.34% , B3+ 295 90% .
B—FHaT, BEESEARABE R, 0.2
UL,

2.2 HAOHEK WX
2.2.1 EREMRTEL

SR, B4 /N F 200 mm B, TSL,

MW LDL.DLL RLL #1 WL {g 5 i+ 9 bt {8 f 1~ 4
FNEAAH R (K 3) , FEE S SRR ARG

R, EHELEERTHEES, F—-SHFEIEK BK
500 mm (& 3) , PRHCAT 500 mm, & Lo E ) HA )
R ERE(E 3) . BHEE, N IEBI SR, B A WX
FEXT RS (B AR 5 K Z ) BEE Ak K m
W, 4 A B 4 150 mm B ) 6. 76%0. 3. 84%o.,
4.31%0.3.12%0.5. 17%0.5. 19%0 T ¥4 2| i {& 600 mm B2 HA&RAREE(ELBME T x50)
B 3. 18%0. 1. 96%0. 1. 44%0 ., 1. 75%0. 1. 74%0 . Fig.2 Scheme of each dome of statolith
2.28%(E 3), (under diploid microscope x50)
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Tab.1 Loadings of six principal components for 13 morphometric measurements of purple flying squid statolith

BASEE ES
(m) 1 2 3 4 5 6
TSL 0.347 92 0.049 04 0. 092 00 -0.020 33 ~0.049 05 ~0.068 16
MW 0.321 81 -0.23767 -0.082 07 0.064 23 -0.049 55 -0.214 50
LDL 0.292 99 0.105 93 -0.13133 ~0.448 53 0.181 86 0.230 13
DLL 0.305 82 -0.318 10 0.067 88 0.206 83 ~0.049 69 -0.217 16
RLL 0.289 04 0.442 72 ~0.017 24 -0.266 92 0.111 83 0.073 61
WL 0.207 03 0.612 47 0.073 17 -0.040 76 -0.068 40 ~0.119 9
FULL 0.252 07 -0.215 86 0.339 44 -0.386 40 0.049 03 ~0.536 42
FDL 0.320 58 0.051 56 ~0.020 73 0.157 89 -0.037 68 -0.153 91
RW 0.209 28 0.174 87 -0.672 58 0.339 76 -0.23253 ~0.200 47
FDLL 0.275 82 -0.265 89 ~0.115 63 -0.195 69 ~0.083 30 0.547 34
WW 0.205 82 0.200 12 0.602 01 0.510 85 -0.090 35 0.273 95
RL 0.280 35 -0.220 87 0.002 87 ~0.034 53 -0.476 53 0.295 03
FRL 0.7249 94 -0.134 99 -0.116 11 0.297 45 0.801 45 0.126 98
Fihze 59.45% 10.59% 6.91% 5.43% 4.34% 3.34%
2.2.2 FERSHBUESHESRKHXER 8 —giég%ﬁ&
SN N , Y
THRBER (P <0.05) , HERAS T - .9 ChmE/ RS
TSL = 244.15 x ML (R’ = 0.7329,n = 114) 3 5 “ - REK/ Ak
4 Sl NS
(Kl 4-A) ff: g} - — S lSTIa
MW = 105.09 x ML™*®(R* = 0.6572,n =114) 2 TRl I
(& 4-B) 1
LDL = 150.18 x ML**®(R? = 0.5427 ,n =114) 0750 200 250 300 350 400 450 500 550 600
([ 4-C) iR /mm
DLL = 74.86 x ML**® (R*> = 0.5758 ,n =114) B3 HZHIESHKXE
(K 4-D) Fig.3 Relationships between ratio of main
RLL = 239.29 x ML® zso(Rz = 0.5037,n =114) parameters and mantle length
(E4-E)

WL = 166.86 x ML™*? (R* = 0.6189 ,n =114) ( & 4-F)
FHH:TSL MW LDL DLL RLL WL 358 H A B FAREE MXK SHXK XK EZEXEK,
HAL wm; ML A+ (mm)
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HE S A EH, SRR K Z %0, {55 DLL . LDL RLL WL Y5 TSL § [b{E 2> SI4E7E 42% |
57% A9% 15% i F , B A4 X SR SRR E R AL,

3 dhg

B oS ERARFR R, A KA E A S, 2GR, XA X BORESFIARYIE,
TR/ 32 XK 1 RIE AL FEE M A, 25 KRB AW B BUR R A AR T X X Y X R X 25
5 KA WX 7R XA ER X SR
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Fig.5 Relationships between relative length of each dome in respect to the total statolith length and mantle length
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Fig.4 Relationships between main parameters value and mantle length
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O A B A S 4 (TSL MW LDL DLL \RLL #1 WL) 5 fi & £ B9 B A9 sR $0€ & , Unait'®’
it 28 52 101 ( Dosidicus gigas) BIFTFL A FIBERY LS R, EMEL TR, BEE R R WM, & 3
A4 RST R A, AR RS SRR/ , X — A A0 A T G5 H 1 Sk AL S B s RS e
womEEA X",

BOHA XK SEA B2 EARGERAZS, B A EREY S, T B RS s K,
Akhipkin 1 Bjgrke''*! 5} 75 85 15 BB} 79 6 55 0 ( Gonatus fabricii) BAG & 30, A0 FHA B KHE X X
E XKD B4R 52% 36% H1 52% ﬁﬁ&%war“{ajy 42% 57% F1 75% , PiE LS EEMFETER K
E5 FNUEGESBTEER K ENAL ERE - EEX

zk@ff%ﬁzlxﬂe%%mfﬁ%ﬁ@w,mm&u%zﬂﬁkd\? 150 mm fMA, 75 B 7E LUF i 0T 50
MR FE R SEE

SE MK
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