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Fig.1 Sampling locations of Cololabis saira

1.2 MRAE
121 BEERlAEY e

TESEI0 2 28 i O Jo X R T 347 AR )
A, A3 45 XK (Fork length, FL) | {4 57 & ( body
weight, BW) (P51 K M B 55 0 SR A I b
FEA 1 mm AR EARSEE R 0. 1 g, MR
G057 S BB CRPE K RERE A TF )
1.2.2 HA#RELH

S T A R I B B T
B 95% LFEGEWAY 1.5 mL B &0 IR T S0
S BE LA 758 ASFEAS, Horh BT B K
198 ~346 mm,{&FE K29 ~192 ¢, ¥EAH-A M
T[] b ¥ Olympus S5 BB (P58 x 4, x
10, x40, H%% x10) x40 % FF CCD #18, 4&
JE 8 F WT-Tiger 1000 %\ B 4 B 1, & 5
W KPR B 5 [l A TR U, SR 5 4 30
H-f1 54 (total statolith length, TSL) Fll &z K T &
(marimum width, MW) . U85t 2 A0S 47, 47
PR 25 KT 5% , D)o 7 o) L <, 5 UJ BB 7 =
IR L(EN
1.3 HiERIERAZX

(D) IHEHA MW 5 TSL Z L, DL R AR H-
AR,

(2) I ANOVA F3 Hir XeF s Al A AR AS ] 424 5
PR UK 2 ) B MW/ TSL 47 22 5
FbAs o
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2.1 EARESHERHEIR
ML (E 2) , B i P, 2HERTE , 0
e, B A A AR, Je vm i R . B i IX
AR, & B KE, BXLEETEXKEK,
T DA it S B, DX o s S -, B A R
SEM T Sk o ERE R ZH AR 1. T 1, MEPERE A
TSL 5 1 220 ~2 356 pwm, ¥J{E 4 1 845 pm ,MW
787 ~1 454 pm, HIE R 1 161 pm; HEHEREA
Hi,TSL g 1 410 ~2 449 pm, %{E % 1 858 pum,
MW % 862 ~1 462 pm, ¥{EH 1 161 wum,
X

Ventral dome

A

J5i ¥

Posterior

Dorsal dome

2 BNBEEARNEREE
Fig.2 Scheme of morphometric measurements
of statolith for C. saira
AB. H- 7 2 K ( Tatal statolith length, TSL); AC. % K 9%
(marimum width, MW)
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FESE LRI, AEIV ~ V] TSL F1 MW #4H
HHSE S, M AR Sl VOIS S A& TSL Al
MW B HErE = ([ 4) 0 R g 28 R R BT, i
ARV I TSL MW 208 5 1119 | I A 2 S50
FH(P<0.01) , HTSL¥ES IV ZEREE (P <
0.05) ,MW ¥ES VIS B2 (P <0.01),
PEAMR VI TSL MW S 5 1T A7 7E 0 3 1
Z5(P<0.01), 5VIfFEREEZER (P <
0.05),
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Fig.3 Distribution statistics of different sexual maturity stages female and male of C. saira
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Fig.4 Mean values of TSL and MW of C. saira in different sexual maturity stages

ANOVA S3Hrai i BoR , M HEPEREAS 4 104k
B ) B4 MW/ TSL RAFAE i 22 5% (P >
0.05) , FHH MAE B T IR LR 1 1k, O H A
TEASAS bt P 1 2 B 1 384 i s k. B MW/

TSL BHASAL U 5 i, 25 1R S s 39 MW/
TSL #{EAS L H/N, T I MW/ TSL {838
BV VHIR(E D

F1 FTEMERE T MW/ TSL #H{ES T

Tab.1 MW/TSL mean statistics of female and male individuals in different sexual maturity stages

PE5 PERAE FEA K MW/ TSL #5{8 brifE2: P
Sexual Sexual maturity stage Number of samples Mean of MW/TSL Std. deviation Sig(2-tailed)

11 1} Stage 1l 276 0.632 0.051 0

P MY Stage M 134 0.633 0.044 0

Female IV Stage IV 52 0.626 0.043 0

Vi Stage V 14 0.634 0.038 0

I 1} Stage 1T 30 0.624 0.061 0

e M) Stage I 45 0.623 0.042 0

Male IV Stage IV 61 0.635 0.054 0

Vi Stage V 146 0.627 0.052 0
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Fig.5 Mean values of MW/TSL of C. saira in different sexual maturity stages

2.3 ARAXKABER MW/TSL B4

FEA R, MEPE A ARSI E R D 198 ~332 mm,
PL 1S mm B HA, 7E 195 ~ 210 mm #1330 ~ 345
mm S PR B L O 8 4, HEPEAS R
MRKFEHE R 213 ~323 mm, DL 15 mm SR HA7 B
HAr R 9 (B 6) , NIEL T ] A Y, Bl S
T, HE EVEASA TSL A0 MW 3 ECZ A3 0, A (7]
XA ), B TSLLMW H{H 22 7 B % (P <
0.05),

© 30 n=469
=% 20
&S 15
st E 10 H
5
ol M .01 |_|
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NXKH/um
Fork length group
(a) MEPE: Female
50
=9 40 n=282
5;.3 30
@E
[5]
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lo_ﬁnﬂﬂﬂ 1
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Fork length group

(b) HEM: Male

6 7] B MM KA AR
Fig.6 Fork length groups of female

and male of C. saira
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ANOVA S3#rai i R, M HEAS R TE 51~ X
KM H A MW/TSL ANE7E R EE2 7 (P >
0.05), Hf1 MW/TSL {22 fLan &l 8 Fir 7, M
HEAS PR 1) MW/ TSL ¥ {8 55 80/ 5 38 K, e P
MW/ TSL 7£ 240 ~250 mm [f] &z/)N, P MW/ TSL
1E 255 ~ 270 mm [A] i /0, AR LK 4R Sk
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Fig.7 Mean values of TSL and MW of C. saira
in different fork length groups
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%2 AEXKEET/ME MW/TSL HES G5t
Tab.2 Mean statistics of MW/ TSL under different fork length groups

£S5 XK FEA K MW/ TSL g Frif 2= P
Sexual Fork length group Number of samples Mean of MW/TSL Std. deviation Sig(2-tailed)
210 ~225 9 0.64 0.03 0
225 ~240 14 0.628 0.04 0
240 ~255 20 0.61 0.031 0
I 255 ~270 31 0.625 0.045 0
Female 270 ~285 48 0.632 0.043 0
285 ~300 39 0.638 0.054 0
300 ~315 199 0.631 0.046 0
315 ~330 55 0.639 0.053 0
225 ~240 7 0.625 0.036 0
240 ~255 14 0.632 0.031 0
255 ~270 17 0. 605 0.044 0
T 270 ~285 30 0. 649 0.056 0
Male 285 ~300 60 0.629 0.051 0
300 ~315 110 0.626 0.054 0
315 ~330 36 0.621 0.057 0
335 ~340 4 0. 644 0.044 0
100
d 0.9 &% 80 sV
£ 0.8 32;*5 60 sV
%% 0.7 e ;}: 40 olll
K 06 = 20 ull
® 0.5 0
0.4 210~225 240~255 270~285 300~315
210~225 240~255 270~285 300~315 XA /mm
WK /mm Fork length group
Fork length group (a) WM Female
(a) Mt Female 100 -
d 0.9 =% 80 sV
£ o8 gg 60 alll
e 07 g 40 oIl
x 0.6 ~ 20
® 0.5 0
0.4 210~225 240~255 270~285 300~315
210~225 240~255 270~285 300~315 330~345 YK /mm
XAKH /mn Fork length group
Fork length group (b) #HEH: Male
(b) #EM: Male

B8 ARENXKEERIIEANE MW/TSL HEZ K

Fig.8 Mean values of MW/TSL of C. saira

in different fork length groups
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T IO, LIV, VAMARED, 205 MK 9) .
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Fig.9 Percentage of each sexual maturity

stage in different fork length groups
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AMRFIAERE B 2257 B AR A AR
IR K F B B, BITAR 42 1 22 £ (llex argentinus )
HAINEIE SRAEA BT AR . BT re A K it
TR B R AR RN B g N, O H &%
IE ¥ K Eh BRI B W 2% R 00 5 i A R 22
S DA R R R KA T, B
AR FSMRIE S WA P AR
3.2 FEMERFHEBEER MW/TSL 57

WE PR BK T R R AR B S B 3 T R R
P G RE BT 5 A 43 AL TG i, Bk T £ A
PR BB P B B, SR /NI R, HEH
A1 TSL MW S{E W K, Fe W H-A7 (0 2R K Hp
BT R AR TR e R A A IV I A
FEE B A1 MW/TSL RNAFAE R E 2R (P >
0.05) , KM PG b RV 1Rk I 0 B AR 5 PR R
A BAT B IR A DG 1, Bl PR R R
MW/ TSL {8 Fe A AR, 1] H Bk 7 f0 Hf Jmi °F
EWEEDE , SME R, IR ATTIA A Bk T £ AP
BEAE TR e VIR, KB A5 K, XS
Wi 224 Bk e B3R 0 B e R A T )
PRI R R — 3, YERGAE T Itk )
EAPE RS S 7, DAY AR G i 0 ) A e rpon
HRA BT s o T oRAE BRI, A58 2 BRI P i
SR VU Rk T kA HE 58 0N s B9 Rk Tt H A
KA BT, RIS . Ak, 4
IHRE  BYESRER TN EATESE —EW
S TP 7K T B X ke /2 S I A AT AR R 5%
may , BT APE B T AR H A AE K TRE S %2
TRLRE R R S5 SRR A% R, 45 5 H Al B
B HA A R AR 22 57
3.3 AEXKAEBEAMW/TSL 57

GER R IR, A SCER I, e AR AR TSL
F MW 35 (R 7 15 I, AS [R) S 2 3] B 47 TSI,
MW {22 5 % (P <0.05) , il ¥ Bk ] 51
FEILESEL TSL 5 AR KN 5 B0 5 25 1) 7 o
B R B AMA RN SRt B AR S A7 A
M. 2 & B, M e S AR 45 S UK 4L ]
HA MW/ TSL AfEAE S PR 2 % (P >0.05) ,3X
VLR SCK 3G n, Bk ) fa Hom ¥ 51 AR K, MW/
TSL 49 5e 08/ INE B8, MEPE MW/ TSL 7E 240 ~ 250
mm [A]FH %8/, HEPE MW/ TSL 78 255 ~270 mm
(LR RT 50N, WA A MW/ TSL Y4 {E 3 s 2 AN
B S, MM 5 HEPE AR MW/ TSL A Fifi A 1Y 281k
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AR, 305 BB 5 I 45 AR, HoA
WEP RIVEE P41~ (A« MW/ TSL (L B AR 1< 119 22 4 i 3
AN, X R A B A MBS S KO) L H A
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The relationship between statolith growth, sexual maturity and body size of
Cololabis saira in the Northwest Pacific Ocean

ZHU Qingcheng' >, YANG Mingshu', GAO Yuzhen', HUA Chuanxiang', LI Shanshan', ZHOU Yangfan'
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research
Centre for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources ,Ministry of Education, Shanghai 201306, China)

Abstract; Based on the samples collected by Chinese saury fishery fleet from the sea of the northwest Pacific
Ocean from June to July and October to November in 2015, with the ratio of statolith maximum width( MW) to
total length (TSL) as an indicator of statolith growth, the relationship between of statolith growth, sexual
maturity and body size of Cololabis saira in the Northwest Pacific Ocean was analyzed by the analysis of
variance. The results showed that statolith of Cololabis saira was flat and oval, its focus was on the backend
and it has an apparent rostrum which is longer than the antirostrum; In addition to [V stage, TSL and MW
mean of female and male individual increased with increased sexual maturity level. TSL and MW mean
increased obviously from IV to V stages. There was not significant difference between their MW/TSL (P >
0.05 ) for the female and male individuals at four sexual maturity stages, the statoliths of Cololabis saira
hardly changed their shape after the sexual maturity stage | . As fork length increased, TSL and MW mean of
female and male individuals increasd gradually, TSL and MW means had significant difference between fork
length groups (P <0.05). There was not significant difference between their MW/TSL (P >0.05 ) for the
female and male individuals in different fork length groups, and growth of MW to TSL(MW/TSL) was not
obvious. With the fork length increasing, Cololabis saira statolith grew uniformly from stage Il of sexual
maturity.

Key words: Cololabis saira; statolith; sexual maturity; fork length group
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