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2RI URIRAT T 12 S 2 A T AT

W52V )~ Y A BRI (T) 2k H &F e i
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421.98 °C.,
1.2 RAE
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B4 AT o M i) TR B A ] i ] < 4R o £ 2% S 38
1 Wilcoxon Fk FIAS 56 ik 47 40 A o R FHZ 1 ]
VATE 53 B e A A A BT £ 5 KOG R 09 4F (1] A2
b, AT TR 5T o 55 IR DG 2R 9 22 Sl ot B0 25 4%
HT17% (Analysis of covariance, ANCOVA) # 17 kb
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I AR o %) e RO Ak
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i, 443 Hrid i SPSS Statistics 27.0 5E AT .
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2020 4 FE % 2023 4F FE A K R4 5T
JE S5 oA DL 1 AT 1. 48 Wilcoxon Bk A
K 36 3 BT 445 SR 2 B, 2020 4F 5 28 2022 4F B 11 17
KA 7] 22 57 B 2 (P<0.05) , 2021 4F & 5 2023
AF BE AR I K 41 AR W] TG B 3 25 % (P>0.05) .
2020 45 5 H Al 3 4~ 4 BE 59 A R 4 5 1t 2 47 )
A 22 5 (P<0.001) , 2021 4 J3 28 2023 47
)% 0T £ 44T 0] G f 3 25 55 (P>0.05) o 4 4RI
DA ) A A T a2 B4 P B ) A A 3 25 S (P<
0.001) . MEPE R 4175 2020 4F B 55 2022 4F (],
2021 4FJE 5 2023 4F B2 () JC ik 2% 22 5 (P>0.05) ,
AAE B[R] A5 B 25 22 57 (P<0.001) , {4 5 1t 4 7
2020 4F J 55 2021 4F L2022 4F J 0] TC i) 3 25
(P>0.05) . MMM 417E 2021 42 5 2023 47
] TG . 3 22 52 (P>0.05) , AR B i 41 7E 2020 4F 5
2021 4R JE 2022 4 3 ] 22 S e 3 (P<0.001) .
22 FAKEGREXER

Ze 5 22K o T 45 SR T AT, 2020 4F S
2021 4F BEA AR AR FVA T 1 OC R0 2 25 5 (P>
0.05) , H A [ H4 4745 k2 25 57 (P<0.05) . Mfebk:
AR A R 5T 1 G R AEAE 1 3 25 55 (P<0.05) 5
TSR TR 2020 4 55 2022 4 B 2023 4F 1Y
AR AR I 56 2R G 3 25 5 (P>0.05) o LI,
Vo A R 4 A 1% T VAR B i o6 RAFEATHLG
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F1 20202024 £ RIEEWHRIERR
Tab.1 Basic information of Uroteuthis edulis samples for 2020—2024

B} Female e Male
I bt
RRERT ] g - G e ki T . -
R T T TR L L. =3
AMPCUME Number//8 MLjem O™t gy Pt MLjem ~Dominant gy, PR
ML/cm € Dominant BM/ g ML/cm € Dominant BM/ g
2020.9—2021.3
s .9~22. ~2 24~34 40~2 .5~22. ~1 12~281 ~1
(2020 42 ) 370 6.9 0 8~20 348 0~200 5.5 0 6~18 8 0~160
2021.9—2022.3
(2021 42 J8) 386 5.1~24.2 8~16 17~940 0~160 4.6~23.1 6~14 7~840 0~120
2022.9—2023.3
(2022 4F ) 498 5.1~20.4 8~18 12~295 40~120 6.2~21.3 6~14 2~287 0~120
2023.9—2024.3
510 5.3~25.0 8~14 20~512 40~120 5.4~21.5 8~12 19~288 0~120
(2023 4F%)
357 50 -
@ 2020.9—2021.3 45 @ 2020.9—2021.3

[O%)
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T

2021.9—2022.3
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g
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g 25
£ 20
5 15
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5

0 N |, [NH N = 1/ S p—

1113 15 17 19 21
Jlil & Mantle length/cm
(b) HlE Male
60
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g0 2021.9—2022.3
2 40l 8 2022.9—2023.3
Sl o 2023.9—2024.3
g 30
[
= 20
=10

O H 1 1 1 1 1 1 1 1 1 1 1 1 1 J

(d) Mtk Male

1 SIRCEWRKSEREARNESH
Fig.1 Frequency distribution of ML and BM composition of Uroteuthis edulis

23 AKSHSRTSHEHE

F 4 ELEFAN J7 Al AR PR AR (L) 2k 28~
29 em, AE K LT (K) 8 0.52~0.61, FERIET:
F B Jensen J7 Al B M, 0.78~0.91, H
Mohamed J7 A4 51 M, M 1.22~1.36, F Pauly J7
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AR M, ] 1.06~1.16, F XM (M,,...) ~ 1.02~
1.14(%£3) . FIAHLCCC KT AILT-RE(2)
h 2.63~2.84, Hi i AL T R AL (F) H 1.61~1.70, I
KR (E)H 0.59~0.61, 45 H WL 4. 50 0] 4% i
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400 , 1000 \
s Mtk Female o00 L & Mk Female a
) 350 o TEPE Male s 2 e00 ok Male o
% 300 M Female . . 2 F e HEVE Female
N HEPE Male 2a o el g ;88 - Tt Male o
> k >
2 200 2 500
o 150 400
5@ ]@ 300
E 100 g 0
30 . e 100
0 i L L y 0 £ y
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(a) 2020.9—2021.3 (b) 2021.9—2022.3
30 r 600 4 P Female
300 f | o [tk Male N
o . s, 8o o 00 ... WidE Female
g 20 ©0 oot s £ 400} Het: Male
2 o
i 200 w7 ok 2 a
2 o 2 300
7;{ 150 F 8 ‘?;
I P Female = 200
g 1or o o itk Male _
= 5l o SEEC | o WEPE Female =~ 100
e - Mk Male R
0 o0 1 1 1 ) 0 = o 1 1 )
5 10 15 20 25 5 10 15 20 25
il Mantle length/cm Jil & Mantle length/cm
(¢) 2022.9—2023 3 (d) 2023.9—2024.3
B2 2020—2024 F R RS MR- EREX R
Fig.2 ML- BM relationship of Uroteuthis edulis from 2020 to 2024
R2 20202024 FE R BWIRK-FREXRESH
Tab. 2 Parameters of Uroteuthis edulis ML- BM relationship from 2020 to 2024
SRAEN ) P Female P Male 11 Total
Sample time a b R a b R a b R
2020 4F 0.3163 22118 0.827 7 0.361 4 2.1056 0.830 8 0.304 2 2.1957 0.8299
2021 4F 0.782 7 2.0374 0.645 8 0.191 1 24411 0.709 3 0.2020 2.4872 0.6959
2022 4F 0.278 4 2.2613 0.7579 0.544 0 1.944 9 0.800 3 0.393 6 2.098 7 0.800 3
2023 4F 0.664 3 1.9354 0.726 0 0.586 9 1.979 8 0.8219 0.600 2 1.972 9 0.7815

ST Total 0.5627 2.0343 0.602 4 0.410 4 2.090 5 0.662 8 0373 6 2.1571 0.6557

£3 TRZRAXGEENREBURECESWME

Tab. 3 Natural mortality coefficient of Uroteuthis edulis in East China Sea estimated by different empirical formulas

D5k W Tt E = DTN
Method Female Male Reference
M, 0.91 0.78 [12]
M, 1.36 1.22 [13]
M, 1.16 1.06 [14]
M 1.14 1.02

mean

R4 GRREWERSHESRTEY

Tab.4 Growth parameters and mortality coefficient of Uroteuthis edulis

el NS ERNETHES HARSET- 78 FSeTANEY LT R AL TP

Sex L /em K M. z F E
B Female 29 0.61 1.14 2.84 1.70 0.59
TPk Male 28 0.52 1.02 2.63 1.61 0.61
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3 e

3.1 K EREEK D

P 28 SR TR S A R ARV
i) 7 A6 A1 1 A S5 4 R 7.1~13 Fil 6~11 em, f
AR T 5 2 11~60 F1 10~50 g, 25 Hpg 250 F e
A BF ST R BT, 2017—2020 4F AR I 1S 61 22
5 A P I 4 2 R 8~18 . 6~18 . 8~16, 6~
18 om, fLHARTT R I R 10~170 g ABFFE S
P, 2020 4F B 28 2023 4F B 7R 15 61 24 12 bk
(1R A B A A 5 3 5 /T LAE AR el /. T LA
BRI S I A 5 W FP R4S 4 & AR T
AR ARAR NTT BB SR S IR B T R R
el B A O, R AR I AR S
53 At VA B A A A B 2R 98 VA B A A AR K
AR T DR 2 2 v DXV A O 2 R it e [] L e S v
B (S S 5 ™ DR R 4 A1 ) T
K [R] PR AP o ELAR T 1) v pig 350 30 37 <7 T T g
T RN R Bl VR VR UK R B S R B0 R A 7 T A
e 2 (AT R A VST SR FH AR Ty =K
LA H KA A L
32 EKXREESH

THRBUR B b T 0 AR AR AN A
P ad F i 3 AN B T ) A K R A A . TR
— B AE N [ 8 35 8 [) — o R A AS () A 45t A7
TE2E 5 o AR 45 5L B, 2020 4F i % 2023 4F
JE AR U G S 5 WA A b (EAF7E 22 S E BN T
3, 8t AR, AT RS B TR R AR TE B B
—HECE AR AEEAE AR R,
i | il AN T R N8y SR B T e o e S
A AN ] V355 114 S S 5 AR 2408 7 S A
P 7 TR 2017—2021 4 2R 15 81 A 15 T N4
WF 5T &0, HoAl ok B S5 A K DB AS [R] 4707 11
] —RhBER AR R o SR K. AR
Z A F a g S WLERDRE R R K SCAE R BRI Y
FEbR , a (BB, 858 SR b a2 LR T A kA~
1A @ {359 /0N 2R Vi T, 33X 0 BH R Vg T S 3
SR A RA R . K 2R i R K TR A
(A 3T B R 18 T S 2 AR 5 v
AMAR B KB R T 1A 300 PR AR 0 38 E
MEPEAS R AR . AR SBR[
PV S S B 5 R T 1 T 1 AR AR 5 R T A
[e] () b B AR RS, PR 2 PR T AR TR A A K il 2 i
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FKAERKFMHEF o 5RIEBERE D F LN 15
ik
33 RTSEMEHE

AR BT 2 52 e e 5% A AR Bt 22 B
Y E BRI R A SOR MR BT IR T e 1Y
ARBL , RIS FE T R AAE W S R RE S A8 A8 4k B
TEA 6017 TR RN SR BRCAE B il o) #70 de  DCAE
FHP X — R B TR A SR T AT ek itoll
MR CHEE, kREENIET REUTE 50h
AL o AH R T AR R A AR Th s, — 2 fa 2
FET RN A T IS S Tk B RAsET
FEUAN . AT R 3 AR B fa ) 2255
FIT MAE , Jensen 23 3l A Pl A= K (1 ) F
EBA 2 SR IAEE R 152 0, T S A 2 W
TR R IR s KA 2 — 2 s
PR Mohamed 2 2840 a7 B, AR K (E 1Y 1
B ol A 22 T PR R A R I, AT 3 ek i
FEN— L EHEE . Pauly AU R EIR T2k
PRI & BT RN T —E S %
Bl TSI SA L I A 17 A AH X A 1 I T
R4 Yl B X LS e S 2 DAL i 3K S
FHAE 25 KR A2 AL HT  H Pauly 20 XA HESs
AN SEBR 1 MAE, T 456 P i BAR A 22 R Pk
HATIBIE . WFSR A5 SRR IR, SIS 5 4 > 1A
FEEPE SR PE T RBCEA — 5 VPR E TR
PEAG 2 1 1 30 14 S S 2 W5 5 B, A A 455 1
[ H AL T 2RI T B AT, ik MAE N
0.03, i/N AT HITH AR MAE X UL G104
BB FE T AR IR THi#i 17 R, A0 4E F SR FE
T2 GULLAND"SAR BE T % #7E 0.5 I A £
WEBT IR A AT RS2 R o AR5 o 1 R A
PRI TF J BRI RTF 0.5, 13X U B R 168 81 2 AR 1
PR O EIF R, X — IR AT R T Aok S S
Ly WA 57 e )RR 238 KA G, U HEBE A Mk £
AN B HE 2D 55 RE 1 B4 i, BRI R 3R 4 i 5
MR T T RESETT R AR BR 2
3.4 EIEENK

H e xSk 2 2558 Ak R B AT iz F
Ty 1k FEALFEAL G B 78 2 ) DAL O iE Y 4k
AT BRAE DAL 73 E R RGOSR L ]
S R IEFF R PG PPAR ALY > 3 TR ] A g
ST SST B By 43 7= m A AL DA APV
FAt (Todarodes pacificus) & B SST FELFZ M
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T AR AR GER i St AR 1, i 3% SST
PG R E AR B N B i B H AR N
TR R r B RINE AN K 5 SSTS: & i 4
T % =t AR | FH TR 5% AOT- A8 22 fa fE SST
SN PR AR B O, Y A FERE R AR 2
FIRF RS, r K 23 R AR, B AR DG A A
DR PR B BT R . PARK S5 AR 4l 1986—
1999 4 rhr 8 /™4t o0 3 A Z i ok Al T > 37 1)
S ZNEEEY/h = I N EIY = B T i Y ik 65 Y@ e R
FoACR AR S I Z ORISR
Fi ] 5¢ & MY & KAl HF 2L 77 i (Maximum
sustainable yield, MSY ) FUAH LY (4 5 8% 1 &, bif
LR W], 77 B 157 55 ) 1 LA AR ol £ 3l 9%
o ENAMFE B A 2R T B 4 T
B H K B 2Ty (Management strategy evaluation,
MSE) , M XT3k & 2 A0 A8 ISR B PPN AH DG 488
A I HRAE IS IR SIS E AR L A
IR R 5 T A ST N L, H RTA Y
7R 7RV S I B T 9T U5 AT e A T B O AR
AU L BRI R A2 RO G 1 T R ]
e SR I M, L, T X R T G 3 &R
20 Ml 5 PETAL ISR AT R0 A B i, DA
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DA af R0 B O A | AR U D) A i, DA 2
TER RV AT RS R . A, 7 i — 20 i
MG SR WA o R Hi ) 9 B /N ) RS
G A AR 22 A AR AR R /N A A AR B
A N R ILTIE all v ) B b T et 45 B 2% 451 , B
BAH X L AR VE R 2 S, P D7 T o5 TUU i 853 50
W ORI 51T I AE R 2 LA AT ORI G4
5 M B R ) G . SIS LI AT R AL
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Estimation of growth and mortality parameters of Uroteuthis edulis
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Abstract: In order to further explore the biological characteristics and resource status of Uroteuthis edulis in
the East China Sea, this study conducted biological measurement and analysis on samples collected by
trawlers in the East China Sea from 2020 to 2024, and estimated the growth and mortality parameters using
ELEFAN method and length-converted catch curve method. The results showed that there were significant
differences in ML and BM between genders at 4 years (P<0.001). The b value was less than 3, indicating
negative allometry. There were significant differences in the relationship between ML and BM of female
(P<0.05). The K value reflects that the East China Sea is more suitable for female growth. There was little
difference in the coefficient of mortality between male and female. The degree of development is more
consistent. The results show that there are years and sex differences in the growth of the East China Sea,
and the East China Sea is more suitable for the growth of Uroteuthis edulis in the East China Sea than the
Beibu Gulf. In addition, the resource exploitation rate is greater than 0.5, and the stock resources have the
risk of overexploitation. This study can provide a reference for stock assessment and support for its
sustainable development and utilization in the East China Sea.
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