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1.2.2 HABSNE

SOt SE B B AR A 128 X (M 103 X,
HE25 X%t) o MR, K HA B KK ENT I E T 14
PATRHE, RGBT I HE T B B k8 Tl
HEH,3KA5 4 MR (B 1b) . HR G EHA L
& (Total statolith length, TSL) | 3 X { ( Dorsal
length, DL) , fll] X < ( Lateral dome length, LDL) |
W)X #p K ( Rostrum outside length, ROL) | W) [X. 4
K (Rostrum inside length, RIL) , ¥ X % £k K
(Rostrum baseline length, RBL) | & X £ ( Wing
length, WL) . 7 fll] [X. [8] & ( Ventral dorsal dome
length,, DDL) , W fil] IX_[B] 4 ( Rostrum lateral dome
length ,RDL ) . £ K 5 F ( Maximum statolith width,
MSW) | & fil] X 3% /4 ( Ventral dorsal dome angle,
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Fig.1 Schema of left statolith domes and

morphologic indices
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Tab.1 The biology statistics of jumbo flying squid samples
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I 27 27.9 2.3
i 5 50 31.5 4.2
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Tab.2 The correlation analysis and significance test between ML and statolith morphology parameters of D. gigas

28 MW TSL DL LDL ROL RIL WL RBL DDL RDL
MERE 0.67 0.78 0.60 0.58 0.39 0.54 0.53 0.33 0.79 0.61
KIE P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ML( ] Ly &) 5 TSL(H Ly &8 ) FIXR R
Ky (K 2a):

Ly, =2088.64/[1 +EXP(2.2 -0.14 x L, ) ]
(R*=0.63,P<0.01) (2)

FEE ML A, HA TSL A K, #Ead s
BRELST BT, TSL A KAFE P A B, ML /M F 16
cm B}, TSL A K R W B, ML KF 16 cm
Ja, HAKEEFF T FE, ML 353 26 cm DU
TSL TR BE e ; ML KF 88 em J5, H TSL 4
K& TRE,

J 2453 B R W, TSL 76K [F] ML 20 % fh A5 4k
WEE(FH{E 100.11,P <0.01) ., £ ML /phF
29 em MEH (3 3), ML 2 20 ~23 cm.23 ~26
em J% 26 ~29 em MA[E)H TSL 220K 8.3 (P <
0.01), 7€ ML KXF 29 em [y, ML 2y 26 ~
3000
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1500 s
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29 cm 529 ~32 ¢m .32 ~35 cm 5 35 ~38 cm 4~
RE A B2 (P >0.05) , T ML Jy 29 ~32 cm
532 ~35 em 35 ~38 cm 5 38 ~42 cm ME[E] AR
e 3 (P <0.01),
ML( i Ly, 7~ ) 5 DDL(F Lyp, R 728 ) IR
FHAN(E 2D)
Lyp, =73.1944 x L, *%
(R*=0.63,P<0.01) (3)
DDL 7E/MAA Kt B RS K (HA K H
BRI, 24 ML /NF 30 em B, A K EET
Rt , WG T REZRIE, P TR E . DDL fE 4R
[} ML 41 3 (AL RIEAR B2 (R 5 1E 96. 44,
P <0.01) % ML 48] A KA 5 TSL 4 KA
HIFE(FR3) .
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Fig.2 The fitting equation about ML and TSL, DDL of D. gigas
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Tab.3 The multiple comparisons of TSL and DDL among different ML groups

M/ cm 23 ~26 26 ~29 29 ~32 32 ~35 35 ~38 38 ~42
HA LK/ um 20 ~23 21.12** 38.04** 46.30 " 68.54** 65.62** 85.53**
23 ~26 10.04 ** 20.10** 61.97** 48.37** 66.96 **
26 ~29 2.92 29.64** 21.95** 42.32**
29 ~32 10.69 ** 8.82** 27.80**
32~35 0.06 11.78 **
35 ~38 9.07**
B0 X AL/ wm 20 -23 13.41** 24.60 ** 29.12** 48.16** 51.81** 76.20 **
23 ~26 6.88" 12.38** 49.52** 49.10** 75.77**
26 ~29 1.42 26.18** 27.83** 55.22**
29 ~32 12.22** 15.76 ** 42.13**
32~35 1.27 20.74**
35 ~38 12.18**

T FoRBHEMWESR o R BHNESR
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2.1.2 ML HAESEH
HAREASSENERFAEESR KA HS
(#£4), M\#FE4 8%, DL/ TSL RIL/TSL.DDL/
TSL 5 ML f£7EIEAH6, DDA \RDA \RA fi BE S5
5 ML ¥k 4%, LDL/TSL .ROL/TSL.RIL/

TSL.RDA 5 ML I X% R B%E (P <0.05), B
AR ML 23S AKX W) XIE A R PIE
IR T B IR & B K
-, A %8 ROL/TSL . RIL/TSL .RDA /M HA
BMERISBEPIESE A

F4 EREEARSSHAREXSTRESZHRE

Tab.4 The correlation analysis and significance test between ML and morphology parameters

MW/TSL DL/TSL LDL/TSL ROL/TSL RIL/TSL WL/TSL RBL/TSL DDL/TSL RDL/TSL DDA RDA RA

HXRE (0.15) 0.11 (0.02) (0.20) 0.17
P 0.18 0.54 0.01 0.01 0.00

(0.20)
0.18 0.25 0.15 0.16 0.78 0.01 0.31

(0.17) 0.09 (0.20) (0.01) (0.30) (0.13)
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ML 2y 23 ~26 cm {J/M&, H RDA b A fH, ML
KF 26 em 4~ RDA 2 R, £FH
BT AL (3R 5) , A4/ A E] RDA 28 {b A B
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Fig.3 The trends of statolith morphology for D. gigas among different ML groups
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Tab.5 The multiple comparisons of morphology parameters for D. gigas among different ML groups

i/ em 23 ~26 26 ~29 29 ~32 32~35 35~38 38 ~42

ROL/TSL 20 ~23 6.08 " 4.67 5.55* 5 1.44 0.24
23 ~26 0.66 0.09 0.47 6.10" 7.80"
26 ~29 0.28 0.03 3.87 5.78*
29 ~32 0.15 5.37* 7.11*
32 ~35 4.62 6.37"
35~38 0.92

RIL/TSL 20 ~23 0.73 0.78 1.06 0.05 0.31 1.31
23 ~26 14.85*" 15.77*" 6.19" 7.76* 9.49**
26 ~29 0.15 2.88 0.42 0.4
29 ~32 3.83 .88 0.14
32~35 0.56 2.6
35~38 1.02

RDA(°) 20 ~23 0.44 0.12 1.03 0.19 1 1.72
23 ~26 5.02 12.43** 6.23* 10. 68 ** 9.43**
26 ~29 2.6 0.06 2.15 2.96
29 ~32 2.04 0 0.46
32 ~35 1.67 2.55
35~38 0.42
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2.2 MRHENEATESHME 1o

MEERE BN BAZEESHHERKY
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KAMETE SR B Y K, AT e R B RS E R
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TSL 2218, X X W) X [6] Je /1 2N
HARSZBEE N EEERK PR KE FX
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FHOP EREA AP UK Y X AL B
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PEARAL AT DL e 28 R fa A B K R sk s e
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AkEFEIARJR], ROL 7E ML 34 23 em RIL 7£ ML
26 cm RDA 7£ ML 35 29 em BAZL, MEAEK
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ARKHIPKIN #1 BIZIKOV* i & A0 R, BA
ESRERZEZMWMLTEESHAERKER R
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THERKEERZL,

H ok R B AE IR A AE K 2 AR (IR B
F ZEFEHRE) AW RE OB ERES) D
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WFFRIA N ZEF M TSL A K& 2B ITH T,



422 E#® B H K ¥ % & 20 %
DDL Eﬁﬁ%%g‘lﬁo ﬁ%ﬁﬁ%iﬁ,*ﬂ’%%{% of the biology of the Jumbo-quid Dosidicus gigas

RIF, AR T 2R AT AR DB, &
LU HFSE ol 5 7 42 R RE , 4 B [ i 3 L R R
FhRE o B ST A KRR ST LA KA

P MEPEAE AR Rl R BRI B A
FAYIAR M B E 2R . NIGMATULLIN 45
IR ZFAALE R F /N0 B, HARMAN
P\ NEFR AAFTEL U I . TEAR K
FEEHRAR =M EEM(E4) . BT
MR EBAMA A A F R ML 41, T 14 B ML 5%
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Fig.4 The proportion of different sexual maturity
among different ML groups for D. gigas
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Relationship between individual growth and statolith increment of jumbo
flying squid ( Dosidicus gigas) in the waters off Costa Rica

JIA Tao', CHEN Xin-Jun'*?, LI Gang"*?, LU Hua-jie', LIU Bi-lin'**, MA Jin'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Shanghai
Education Commission for Oceanic Fisheries Resources Exploitation, Shanghai Ocean University, Shanghai 201306, China;
3. Key Laboratory of Ministry Of Education for Oceanic Fisheries Resources Sustainable Exploitation, Shanghai Ocean University ,
Shanghai 201306, China)

Abstract: The growth relationship between statolith and individual of the jumbo flying squid ( Dosidicus
gigas) sampled in waters off Costa Rica from July to August in 2009 was studied with multiple statistical
methods. It was found that the growth relationship between statolith and mantle length ( ML) was significant
(P<0.01), and the biggest coefficient were ventral dorsal dome length ( DDL) and total statolith length
(TSL). Statolith growth contained two phases, rapid growth of statolith before ML was smaller than 26 — 30
cm, and after that there has a slow growth of statolith. The dorsal length ( DL) , rostrum inside length ( RIL)
and DDL grew faster than the TSL, but the ventral dorsal dome angle (DDA ), rostrum lateral dome angle
(RDA) and rostrum angle (RA) were reduced during the growth process. So the morphology of lateral dome
and rostrum were changed significantly (P <0.05). Although the significant changes of statolith morphology
preceded the growth changes and the significant changes of various parts in morphology were not synchronized ,
the morphological changes mainly occurred in individuals with 23 —29 ¢m ML, after that the morphology kept
stabilized. The significant changes of growth and morphology were associated with habitat changed of water
layer, and the jumbo flying squid statolith was coincided with the characteristics of pelagic cephalopods.

Key words: jumbo flying squid; statolith; individual growth; waters off Costa Rica
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