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R e R U R 0R S T B U (i EAAY D )
MAR IR 5 AR B0, T A RICHE BT LG 8 3R 85
FPRBL, R IRARBOTA IR IE S, BRy, £
BRSO AT R B A R R [ VAR R
FEINE . B O3 ARHE, R
AR EAREY, R[] S S A 2 A X A A
DLAE BRI 5T v, SRR X 2R 8 2 A 12 A 3
A 2 15 RN B R R AR AR R AT T e p L H H T
BEXT OIS 12 W OF B AR I AL B . AR 52k
KA 22 R sT kR A g Sk R R H
AHARSRE . Wk A=K B 55 i
PEP AR MBI G A AR A A U RN A S A R
GEAR AR, BE)TIZ N T S R AR O s B R
BERRAE SRR R ik, AR S U0 AR 4 R Vi Vg 4k
RFERAG I QI L WAEA, R HA H RS
BT HB AR R . HiR 54 KT,
IF AR 25 5%, R4 7 H AR I SRR AE DL R Y
VR I 5 2 A R FH B LR A 3

1 M5 TR

L1 HEARKIR

SRR T 0 WA Ha 23860 54 ] i T
FR4E, WA 90 2017 45 F0 2018 4R 9 H =
BAE3 H, 2 A H B RAES AL F R —
X (123°E~127°E, 27.5°N~31.5°N), 45 3 &5 Bt Hl
KAEARD T 30 BFEA, SRAES BIFE S 298 VR Ik
friz Pl S = AT IE ST, 2017 4R 3R AL 313 )8,
2018 4F2h 405 J2 .

1.2 £9FEHMREAMEN

A F AT LRI E AR A
Koo BT M Bt R SR EE I, I AR
JoT 8 0 43 BDORS A 31 0.1 em AT 0.1 go KRR
MR AE R Ry T T, . VAV,
) e R A A 2 B T3 R DA Sk e
JHCA S MREA K B AP e AL B — X e B H AT
K B 19 B AT S 5 0T B TR 75% SRR
WA 1.5 mL B0, DL R B A 3R T A
B i 2 A R

&k #)& BB kIR
A (R 30 AR TR REA) 58 8 1 4 B AT
BEEL A, AR G ) SR AR R AT, O

https://www.china-fishery.cn

BT B A AR AL . B A AR R, AR RS L
e #EH 1200 600, 1200, 2000 F1 2500 grit
575 7K T PS> A W B A N0 Tk R S AL, b
PR ASWIFE WA N SR, Lo 5 i — 1 A
SRJE H A DL R RS CH A S — TS . fF 2
TR A0, PR 0.3 p48 Ak 57 K 5 A 47
o, LASERLCEA Y Al

BHl S AU R BT AR AT
1 (CCD) ) Olympus S5 i il N 408, FF
1 FHi Photoshop &1 15 b B 55 14 %iF P - 18k 47 38 i ik
B, ¥ PEA I Y 5 2 B4 B R LA Microsoft Office
Picture Manager X 4] iE 17114k, HEL B A
WO ORI S ey 15, RISk el B 1R
AR, BAR R 1d, JEEEAT B R, A
HAMHIsBEEARE 2 S N7, 21K
THE B AR BCS A A 2R T 5%, WA H
FeTEOAER, 7R 2 Y4 RAGSERI(ERT
R A8 B 152 A i 306 9 A AR R AR st ), )
Wi = BRBEAR AL AL . BEAR (R B AN 1 BT .

®1 FBURRESWERERRE
Tab.1 Sampling information of U. edulis captured at the
East China Sea

KL 6] KA/ BARHERA  FaimEA
sampling time number grind number read number
2017-09 65 30 15
2017-10 28 28 6
2017-11 40 30 19
2017-12 49 30 23
2018-01 61 30 24
2018-02 30 30 17
2018-03 40 30 23
2018-09 101 30 19
2018-10 78 30 26
2018-11 30 30 25
2018-12 36 30 22
2019-01 44 30 26
2019-02 36 30 18
2019-03 80 30 16

& H B H 30

13 HRKEREE

KT VER A | R BB A | RE eR BB AL |
Logistic 4= A5 | von-Bertalanffy 4 A5 Gom-

R E K P72 22 3240 sponsored by China Society of Fisheries


https://www.china-fishery.cn

6 3] 2 M, e AT HA B RE R A RIEEEEEI I SR A . AR K ARSI AT 889

pertz A= AR BN G SR 1 Wk 19 A K S5C R AT iU
o SRR

LR L, =a+ bt

TRBARL . L, = ax &

HMEBAER L, =ax 1’

Logistic KR : L, = -

1 + exp[—b(t — ¢)]
von Bertalanffy 4= A5 A
L,=ax{l—exp[-bx (t—0)|}
Gompertz/EKAEA

L, =axexp{bx [l —exp(—c xt)]}

Kb, Lo e R IR K (mm) BUATRE (2); ¢ M
Hi& (d); a. b, c HBEL,

R FH B KA SR BB BON A KRR 1) S Kt A7
i 3109,

L(L|a,b,c,0?) =

N 1 —[L;—f(a,b,c,t)]?

Hi:l oV 2T CXp { 202 }
K, 2 MIREM T2,

¥ i AIC(Akaike information criterion) 1% B %
I A AR AP

AIC = —-2LnL + 2P
Ab, LoARUREREL, P A KRS8
P ATC {E /)N F A 7R Ay e A AR
1.4 FKER

R 4 % A= K 8K AGR(absolute growth rate)
N B% B A0 X A= | 3 % IRGR(instantaneous relative
growth rate) 73 HT G119 2 I 1 Al FAR i 2 A K
Bk, HEA Y,

R,—R
AGR = 22— 1
th— 1
LnR, — LnR
IRGR::JL;—73—lx10m%
2 — L1

K, Ry o, HISHEARMFHEK (ML, mm)
R (BW, g); Ry A ¢ HIEEEAS 1Y 4
K (ML, mm) 8T & BW, g), 4. b AHE,
AGR )50 % mm/d 5 g/d, IRGR N %/d.

1.5 R4 REh B g

K1 Logistic Hi£k, Ak 53 Ml e 4 1) 40 Uk
IR H W, R P
1

Pi= @

A, PR g H AL T AR L5
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MG EHBHG B i WHIE; 4, B/
S0 WIRPEA H 8 Agesoy,=—d/f>
1.6 St o

SR FHATE 43 BT 32 43 BT A A B R ot £ 4y
i, 43508 20 mm F1 40 g;

K H 7 2243 M1 1 (ANOVA) 38 43 B A [
AT () R ) TR ARG L A B R R A 25 5

KPR 7 223 Bt (ANCOVA) 1 77 8 40 1 7
BB A R AN [R) 4T [B) A0 ) fa) A A B 22 57

AR S5 F iz FH Microsoft Excel 2010 %144
#l, Siitr#Hris F SPSS Statistics 25 #4521 .

2 4

21 FEH. RREER

2017 AEANAR A Kl 51~256 mm, SF 2 K
134 mm, PLHEH 4 A 80~160 mm, i HEK
FEAR ) 75%; 2018 - hy 54~227 mm, F
I R 118 mm, A # i K 44 2 60~140 mm,
AR FEAR Y 75%, F I 60~100 mm 444K
WIS 2 (B 1-a), FEST R, M.
P A AT ) 25 S W 3 (P<0.01), 17
2l R 1 TR) 22 5 B 2 (P>0.05), 2017 4R A
TR 15~450 g, PR 84 g, fLdidk
T 4 Ok 40~160 g, (5 EERFEAHY 73%; 2018 4F
PLEFERRAM N 12~354 g, 105 g, 0~120 g i1 79%,
It HAR BT i 0~40 g/ MARCR B TS £ (K 1-b). J7
ZEOHT R, MEVE  MEVE AR T 2 AT (]
25 A B3 (P<0.01), 17T 4 5T Sk 28 S0P il 1] 25 S
ANEEE (P>0.05), KL, GI4H 50 i R Ak
Jo ik 2 AT AR A ) 22 5

2.2 HudBA XML HEA

2017 SFEANR H % 43 i Y5 L 162~273 d, F
YIHE R 206 d, L H R4 H 190~220d, &4
TRREAHY 61%; 2018 4ELL_FFEHRIMHIM 150~260d
200d, 170~220d Fi1 74%, I H H#& 160~190 d 4~
RECRE B 2 (K] 2-a). 2= bR, Mk
A H i 2H AT 8] 22 57 1 3 (P<0.05), 17 PR A
AR 8] 22 7R B 2% (P>0.05), I H H & 2 ik 5
B 2Z 5 AR E, Wik, G129 5 H %4 Ak
FETEAR IR 22 57 o

2017 AE SN A L W AL A 0 75 1—9 H 2
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Fig.1 Distribution of mantle length (a) and body
weight (b) of U. edulis

o], e 4a—6 A8 A, 45l &k kEA
[ 45% F1 26%. 2018 4F- &1 J At 1 W 1) 0 £k H 17
J2—9 H, EigEh3—5 M 8—9 H, 2l
AR REAS 1 59% F1 23%(18 2-b), [HIE, 2017
SR LW ELBHFSE G—5H) MEFE (6—
8 H) UM BER A i, 2018 4EFRE N HEE 3—
5 H) MEZE (8—9 A) - InEAk.
23 HKER
2R, FEME ZF=IEERLY
HERXEREREE (P<0.05). HZ . EE-HE
RIS B AEK SR RE S HRAEK
K RAR ] 22 AN B3 (P>0.05), i 1 B [A] 22 77
I3 (P<0.05). M4 AE K AR LG A AIC, R
M EER, BiE TSI 5 W 2= L EL 25 77 O R
A 1) B AR M R R T i A B ARY (32 2),
BN
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Fig. 2 Distribution of age (a) and hatching month (b)
for U. edulis in East China Sea

240.67
1+exp[—0.02 x (Age — 195.11)]

(R*=10.65, n =71)
MEMEML =

HEYEML =

225.65
1+exp[—0.04 x (Age — 186.92)]

(R*=0.71, n = 57)
HEPEBW =

302.45
1+exp[—0.04 x (Age — 220.16)]

(R*=0.54, n =171)
HEPEBW =

298.64
1+exp[—0.04 x (Age —213.99)]

(R*=0.55, n = 57)

T RREAA

HEPEML = 420.41 x {1 — exp[—0.004 x
(Age — 114.45)]} (R*=0.75, n = 41)
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F2 GRIESHEKIRER AIC HEx
Tab. 2 Fitting AIC for growth patterns of the mantle length and body weight-at-age of U. edulis in East China Sea
. « y " KA th patt
Bk ERRE B WARK ACBUE growth pattem
i ek EE Enecy
stock type sex fit coefficient )%f K . REN Logistic ~ von-Bertalanffy =~ Gompertz
linear exponential power
BEMRE RK i3 e R 0.65 0.63 0.64 0.65 0.65 0.65
spring stock mantle length ~ male
AIC 443.42 447.54 444 .95 442.55 442.61 442.58
i R’ 0.69 0.64 0.67 0.71 0.71 0.70
female
AlIC 347.59 355.76 351.63 343.51 343.92 345.03
AR5 B T R 0.54 0.52 0.53 0.54 0.54 0.54
body weight male
AlIC 583.61 585.71 584.35 582.48 583.40 582.79
e R 0.55 0.51 0.53 0.55 0.55 0.55
female
AIC 43475 440.28 438.22 434.68 434.72 435.75
HEORE K T R 0.75 0.74 0.74 0.75 0.75 0.75
summer stock mantle length ~ male
AIC 200.67 203.07 201.75 200.79 200.45 200.57
i R’ 0.71 0.69 0.70 0.71 0.71 0.71
female
AIC 298.82 302.71 300.65 298.51 298.11 298.34
AR5 B T R 0.55 0.52 0.53 0.57 0.55 0.54
body weight male
AIC 247.75 250.67 249.75 246.32 247.75 249.00
e R 0.52 0.53 0.54 0.54 0.52 0.54
female
AlIC 368.38 366.97 366.60 366.52 368.88 366.55

T T RIZARRIE B ol B A AR Y

Notes: underline represents the fitted growth model

MEPEML = 326.57 x {1 — exp[—0.007x
(Age — 126.64)]} (R*=0.71, n = 57)

117.08
HAEBW =
s 1+ exp[—0.08 x (1 — 183.88)]

(R*=0.57, n = 41)
HEMEBW =

342.16
1 + exp[—0.03 x (¢ — 235.89)]
(R*=0.54, n = 57)

24 HKER

£ 210~270 d H R, F =0 #E A
(0 JIA AR A R AR T T R, L S MARE X A
o of Az KR B AE 210 Ak B Ok, 9
1.70 %/d. 1.61 mm/dFl 1.43 %/d, 1.40 mm/d, H
WP ) B R A A K B R T i . 7E 180~240 d
W, B AR A A K DR TR
T P AFDRE 1 248 X6 A= 4 AR 7R 180 1 240 d I A |
B, 450 1.37 %/d Fl 1.09 mm/d, 8o 00 76
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210 d BF K B K, 435914 0.88 %/d 1 0.94 mm/d
(%l 3-a, b), Kk, 7EHE A 180~210d, HF™=
BT RE A4S el L AR B IR A K R I T
T ORREAR

£ 210~270 d H & BT, FH = DRFE R
H R A R 9 A BT A DR IB T R R, AE 210
1 240 d B35 B 5 R AR X A2 AR KA, 4
9 3.98 %/d A 2.31 g/d, Ml AN A G A I B AR K
HORN 2T LT, 78210 f1270d
i 3 B 5 A RH X R A i A K R, 4G R 4.22
%/d F1 3.36 g/d, I FLIEME ) d KA B f: A K R
RERTHMENE, 1E 180~240d N, H Z 7= B BEA
Hh R A R 1 A R i A K DR BT R R, 7 180
1210 d B 35 1) 55 R AH X A2 i A Kl 3, 43l
9 3.03 %/d il 1.47 g/d, MfEETE 210 F1 240 d B ik
Bl RAERK AR, 50000 1.92 %/d Fl 1.68 g/d,
F R P SR AR i A R B M (%] 3-a,
b). KL, 7EH# K 180~210d, HZE/= IRtk
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oOME RS R AR B AR KR T R
G4

ZE Bl 7E 180~270 d H B BEA T, &
75 7 G R 1 TR R AR B A K ORI T R
PP REA . fE BT 240d )5, B ONEE
A v R A AR A A K SR L AR R
A KRR T MEPE . 7F 180~240 d H 8 Y 4
e, 2 O AR A A 1 K A K R R
T, 75 H S 210 d 50K 5 R A K R1E
FHENE
25 HIRMERERH B

R H S SRR AE R, HHlilEeR
Zs FIN I 25 7= G R b e | A AR R YR R H
% A& (K 4-a, b).
1

%é?%ﬁ%ﬁﬁ4%ﬂ=l -

e (3.9710.02Age;)
(R*=0.92, n =41, P <0.01)

B SO Py :

e—(4.70+0.02Age;)
(R*=0.90, n = 57, P < 0.01)

H GO R MR 1k Py !

1+ (36810.02Age)
(R*=0.86, n =71, P < 0.01)
1

ST ks AN —
E%ﬁWﬁ%wﬁleﬁd+fmwmﬂw
(R*=0.88, n =57, P < 0.01)

SRR, TR O A HE M) IR R
Hit b 181d, MEPEN 193 d; B 277 ORI ME
BRI R H % 188 d, MEME R 198 d.

3 g
31 FEHC. RRELEM

SIJHE L AR ] . 21 SRR I B K,
JIFC FAAR T 12 2 A7 A — o 22 7 B A E N
WFFE 2B, 2R TR T 0 e 80 2R A 12 i %) £ 3
KA 4 43 5 R 81~120 mm il 31~70 g, 2=
AR SEI R R, AL T S A B 4y
WA 40~110 mm F1 10~80 g, M A WF 5% A A v 2H
BIRF UL LS o AW IR AL BT E] h 812
Mo R TR, FRES R . R A KA R
FERT =0, I FLH R AE A AR AR KM A
U, SRFE B 5 AR L 7 5K AS 8] 0T BE = 1 AR
RGN AP REFEAN R ZR R, It
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Sb, IR S R I R S R S ACR, Y
ol LR A B B ) I A A AR B R B 25 5, D
L B ARAR 15 A AR AR AL T AN T B R T
A0 S5 ARG B, i, 3 AT R SR AR A - e YA A S
KRR o o 2 A 7 22 5 ) SRR

T2 AR, MEPE A PR AR ]
FAR o i 2 25 5 3% o PRI BE R WS R T
SN IAR L5 WO 78 59 A KL L R B DL TR
SEIA G R A AU, I HOAS RO S A Y
LA R LA B4 B AE S RSP IR
Py 5% 22 AT BE S B0 1A IR K AR o A A 4F 8] 22
St It , SIS B WU - R S5 R A AR B 22
S A R 15 00 S A A% 14 25 W R ik LA B T 3R 85 I
TH LA K

3.2 HigHA R &M BHHE

Natsukari %57 BFGE R BT, S04 5 Y H-
ASCH T H LRRMARK, HAERKSLWH Y
Pt 7 HoAth PR SV H (Myopsida Orbigny) #2
RN AR, SR FRERY, MIESIRE Y
W B A= A JE 391 2924 200 d, Natsukari 5657 F H A<
T B BB R AE I 43 B 5 A R I B A 1 81 S AR
Ly e A U2 1 a, MASHEFE LW, 2017 #I
2018 4EFEA R I H W 2300 273 F1260 d, 292K
9MNH, X5 EIE WL A —3, Jackson
ARG R, YR Ve K DX B B K XA S
i, HGFar A BB, 1 H A 2 5
TR BT R A 2, X AT RERZ WA B T A
A . BeAh, oA O i O X3k R RS
BBt 2 S BRI Y B iS4 A 22 50 IR,
S I L WA A i SR AP 2R SR T Bl A 3
B2 DL K By B s O A7 R R S B H
W 2H B AR 225 57

ARWFGE 2 R AR — B, ML HEAS AR
H % 20 10 4 ) 22 S ] it R ol A ) 0 S5 E AR 2
B 22 5%, MAh, HEVEAS OGO R B Y A2
TR BBUER L K B 1 B 5 R e 5 B R A ) A
KAEEZERY, Wik, WA R M2
DL K e 1 A R % A P AL VT R S EOME . ik H iR
H A ] 25 5

AR S 5 W DU = 4 A AL, A
H L W R IS B A0 AR 1t AT ALY 2 B, AR5
o, AR ) A ) B AE 4—5 T 8—9 A,
X5 E LR R AR AU D IRk R e e
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Fig.3 Growth rate of mantle length(a, b) and body weight(c, d) of U. edulis

TE3—4 A 10—11 AR g BRI 2R, 814
RN S R e B TS v i I N T W U N
TR B B A AR 25 Y, A KIS R A I i
LEZE, I HCRFREEOE B G 4, Wk
B TE AR 114 4 B LA B 7= B0 A 5 1 A8 4K T BE 23 2
FRRE A E AL R

VRIBGECI B I R0, G M 1 W X i J5 3A
b TS R A ) AL A o & 7 N i a1 5 7 N
W HLEAEAE 22 5009, L, SRR IR 2R
B2 109 A8 Ak LA K AN [R] 7= B 3 A 17 3000 it 1% £ 1T g
B2 AR SRR A A AR R A AR
33 KRR

ARBFFERB], IR AM 5 WA 27 BRI 1Y
K A 5 B A K L Logistic #h 2k 0 & e, B
7% 72 O B 4K 43 51 DL von-Bertalanffy il Logistic i
LG Il EPUBSE e B U5 R
BORN 2 = DR BEAR AR K DU BN A el , B &
R R B HE M Natsukari Z5P7 55 IA N, H
AR ML Logistic MG e, X GAMHR
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&R —8. CAHEMINN, 4546 HAHK
WA B HEWT B . B B R A Y 0 Ak KR
351k 18.5°C, 21 °C 1 17 °C!"™, ARHF 58 R A
il ST H AT R b, [ SV KR T
ARG R R p M, EIERE R, KR T
FRE IR B A R, A, — AR AR
EiT B O N850 1 B YA B 7 £ A 0 B30 2 L 04 o N
DI, SRR 1 A 25 R 8 D) R 7 O AR 1) S
[) A 76 52 B B 1T BB SRS A M 1 A AR AR A
SR

TESNIEW, F. EETIRMAK
BERUAE AR 22 5, IX AT A5 7™ OF B4 19 A= K HL
KRB IRES A ™, MR, A
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Age, growth and population structure of swordtip squid (Uroteuthis edulis) in
the East China Sea based on statolith age information
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CHEN Xinjun "*>***,  ZHANG Zhong "****
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Abstract: The Uroteuthis edulis is one of the important economic squid resources in the East China Sea. Studying
the composition, age, and growth pattern of population is the basis for understanding its life history. Based on the
samples of the East China Sea U. edulis collected by the trawl nets from September to March of 2017 and 2018,
this study used the age information of statoliths to study the sex and year differences in population structure and
growth patterns. The results showed that there were differences in population mantle length and body weight com-
position between years, but there was no significant difference between genders. It was found by reading the age of
statoliths and performing backward calculation that the two-year dominant age group was 190-220 d, and there
were significant differences in age composition of male during the year. The backward calculation results showed
that the peak hatching period was from March to May and August. The spring and summer stocks are the domin-
ant hatching groups. The mantle length and body weight growth of the spring stock were best fitted with a Logistic
curve, and the summer stock were best fitted with a von-Bertalanffy and a Logistic curve. In 180-270 d, the mantle
length and body weight growth rate of spring stock was faster than that of summer stock. After 240 d, the male
mantle growth rate was faster than that of female, and the body weight growth rate was slower than that of female.
The age of the 50% maturity of the spring stock is younger than that of the summer stock, and the male is younger
than the female. The results showed that different spawning populations existed in two years, and the growth pat-
tern also had difference between sexes. Therefore, this study can provide a scientific basis for comprehensive
understanding of the life history characteristics of the U. edulis.
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