MEYL O REF A K . FEFBREFmgK

FEF EFERS MR TIEW INEF PR b

GROWTH, MORTAILY AND OPTIMUM CATCHABLE SIZE OF COILIA MYSTUS IN OUJIANG RIVER
ESTUARY

LI Xia—Fang, JJIANG Ri-Jin, RUI Yin, WANG Ya-Li, SUN Hao-Qi, YIN Rui, LI Kai, HU Zhong-Jian

TELE L View online: hitps:/doi.org/10.7541/2022.2021.03211

LT R ROGBR I A R

Articles you may be interested in

PENR AT AR B B AR KU ST LA E SR I8 B AT 5 34
ANALYSIS AND EVALUATION OF NUTRITIONAL COMPOSITION OF WILD COILIAMYSTUS IN OUJIANG RIVER AT
DIFFERENT GONADAL DEVELOPMENT STAGES

IKAE A H2A41. 2021, 45(4): 790-800  hitps://doi.org/10.7541/2021.2020.094

R VYL i e P AR o S O

ESTIMATION OF BIOLOGICAL PARAMETERS OF HEMIBAGRUS HAINANENSIS IN THE UPPER NANDU RIVER
IKAE AR 2021, 45(4): 881-888  https://doi.org/10.7541/2021.2020.058

PEEEI ARt RO R [ AR L FET - S EU IR R

GROWTH, MORTALITY AND EVALUATION OF RESOURCE UTILIZATION FOR TWO SALANGIDAE, PROTOSALANX
HYALOCRANIUS AND NEOSALANX TAIHUENSIS IN HONGZE LAKE

KA HI2AAR. 2018, 42(2): 240-249  hitps://doi.org/10.7541/2018.030

ESAREERES % 3 iy ok 2 §ibk i DA L]
EVALUATION OF FECUNDITY OF ERIOCHEIR SINENSIS PARENT CRABS RELEASED INTO THE YANGTZE RIVER
ESTUARY

IKAELE W4T 2018, 42(6): 1180-1185  hitps://doi.org/10.7541/2018.144

BT A AR R UL RO S LB )5 AR b i D s
RECONSTRUCTING HABITAT HISTORY OF COILIA NASUS FROM THE HEXIAN SECTION OF THE YANGTZE RIVER IN
ANHUI PROVINCE BY OTOLITH MICROCHEMISTRY

IKAEAEW2AAR. 2017, 41(5): 10541061  https:/doi.org/10.7541/2017.132
AL H A S SR v 7 DI AR 1 B AR AR AT 5T

SILVERING INDEXES FOR SPAWNING MIGRATORY POPULATION OF THE JAPANESE EEL ANGUILLA JAPONICA IN THE
YANGTZE RIVER ESTUARY, CHINA

JKAEAEW)PFAR. 2019, 43(1): 133-141  https:/doi.org/10.7541/2019.017



5546 % %9 W KA 4 W % R Vol.46, No.9
2022 #£ 9 H ACTA HYDROBIOLOGICA SINICA Sep., 2022
doi: 10.7541/2022.2021.03211
K L AREFEAC, FE T fsiE ek
gz wHe# W o8 IRW ey g o2 = o9’ wee

(1. WTHPEE R B ST ST, FF10 316021; 2. WL A HEREKF= T 7T, b A& A 50 5 5 e 37 it 88 YRk 27 00 0 S 56 35,
TR A VAR vt LV 5 IR AT R SR F BRI 78 B 5 s 06 5, A4 1L 316021; 3. 5N iy b oA HE) 3k, R 325027)

HE: ARPE2015. 2018—20204F BE YL 11 /K mii b 5 305 e I 2 % A, st 1359 2 MU 4R K . 4 KA 2 E

W5 AT IS, PR KA 4 A5 i SR BRI A L JET B H0%

g5 RR B, BRVL R R KR

5.2—21.9 cm; PRK A4 E 56 R =0.0035%L>""" . FIELEFAN#: A3l 4 Hvon Bertalanffy K 77 FE 1) % 5
ML, =26.60 cm, k=0.47 Kt,=0.55 a; Z=2.30, M=1.00, F=1.30, E=0.567, 3 B Z 5 AL T3 & FF RR A U5
B AR L=15.35 em, XF R YA IR N 1.28 a, /N T IR FAEH (1.36 a) FIAR EE 2L K035 5 AR R (1.85 a),
22 B 2wl 3 BT 0 GO B AR SR BEAAR, TOV R IE SRR A AR TR . ZERR YL 1 RUE H AT SRR AS
T, BB FRARA 4 A0 T2, FE N s KU AT SRS AR, xS H B LA/ B4 R4 40 R == 1 R A, DA
EHITFR AN 3, #HEBeverton-Holt B # A, @ BT N 15.50 em, X RIITHli #9131 a.

KBIR: AV SR BOE AR BRVL R KUY
XEHE: 1000-3207(2022)09-1393-09

FE533ES: $932.4 CRRPRIRAD: A

% (Coilia mystus), IGFRR B . B, Ff
fif %%, )& T H (Clupeiformes), £ F}H( Engrauli-
dae), % J& (Coilia), X E /34 TR E . BN R
VIR KT BRI, RV ANREY T vy 1™,
A xS PV T A R AE AR R A0 T i R 43
KYTA, MIVEARRIBRYL R 3AN A A 257, 15 e 2
M AL SE R AT 34T, DN B D AR AR T 2R A [ YT
BRI F . BRYLAL T WL /e 3, AL N 2R
ORI, R AR EEOR, i O X R
HE FRP IR - BEIT FRRRAE A 4R 0 v 5 — Kt
Y—— R &3y i A G gy, W SRR E,
NP L BRI, IS EREE T 7%
HABSEREGNE, AL O FE/HE R —,
201 28 S04 AR A = B ik 5500—600 . 2™
AR RS K 2 1%, 7= O3 ] Ge s TV 0ol
—7, WHIAMAREL KT O . Rl A k. sk,
BTk FE T KR IR 5E 5 G Jin] 1 KA AE k55
PN SSG0)FiE7 N NI = SN s B R
HEAMA NI SRR T R ™ 5 4 ), SRR

ks B HA: 2021-11-10; 1817 HHEA: 2022-06-13

R R AR Y, SRR BTl AR,
SE A ARG IR H i D 20 R SRS R P T R S T

HERRBE T AE Rt 2 i B A2 SR, e
Wt 2 R A AV ) SRtk E R R,
SRAR RS AL K BT 78 1T 4 9 T % B AR 3l i
FERRAE, 0 T] DAl B ] Hr e R Rt S
U2 B v Sl L R VA R R L
VA Fh I AR AR R, H AT, REZE LT
SR (9 BF 7 3 AR b TRl A A T R
LR H BT X KT T 2 AR I,
A S BIYT 11 RS (AR SR e ' RN, A 560K
VLR 6 A e L B8 T R IR 0 AT B
R s A BF 5 LA B VT R85 S BF 96 56 %, 0 s Ho Ak
Koo R I AR B S 2 5 A, 18 FFISAT
IT AP o (4 AT o A v A 4 A K S AN BB T
23, iz H Beverton-Holt5) & £ & # B SR i %%
VR IR, JF3E RS TR P, BTE T ARBR
VL LR P A KR P O o LR R TR, AR
53 2 R R B TR A R PR (AL 5

EETH: WL 2 i YEBOR BT 78550 H (LGN20C190012); 5 # s & 1141 (2020YFD0900805) % Bl [Supported by the Public
WELFARE Technology Application Research Project of Zhejiang Province (LGN20C190012); National Key R & D Program of

China (2020YFD0900805)]

EH BN &7 (1998—), 2, W-Lwr Ak, LB T7 Al IR = 5 R . E-mail: 2603496408@qq.com

BIEEE: ¥ HH(1977—), E-mail: jiangridge@163.com


http://doi.org/10.7541/2022.2021.03211

1394 K& A& Y ¥ 46 &

1 #RERZE

1.1 #iERR

2015, 2018—20205E4—8 H T WA VL L ¥iF 2 K
T 17K 48 (27°53" N—28°5' N, 120°35' E—120°55"
E)J# X (9 K:60 m, M i=4—8 m, % H X <7 245.0 cm)
IR A EURE, LR BT RRE A ). BR
A B 1 R E i 8] SO = AT AR ) 0 e, I e
WA, 2K M f IR R g 5%, Hrp
EREAEHR)0.1 om, EERTHEN0.1 g & HUFHL A
A5 AN S0 R A A s, 75 MIBE AL 2 502,
g R 513592, K Edi 42 A 4. 2HEE1.0 cm
AT R B, T AR A ZR ] 8] 7 41

120°40'E 120°50'E

121°0'E

RiET R S
Yueqing -‘:»:3, 4

28°10'N | ¢, 128°10'N

28°0'N F~e. 1 28°0'N

27°50N (@A) - mRE™ -

ey °s. ] Legend

27°40'N P o Kk {27°40N
o

4 . P

120°40'E 120°50'E

121°0'E

B RER A

Fig. 1 The location of the sampling sites of Coilia mystus
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Fig. 2 Body length and body weight distribution of Coilia mystus
in Oujiang River Estuary
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Fig. 5 The growth curve of body length and body weight of
Coilia mystus in Oujiang River Estuary
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8.0
o
e
60 | &
a

_ »
s
S 40 &
=

20

0.0 1 1 1 1

0.0 1.0 2.0 3.0 4.0

AHXF AR A Relative age (a)
7 ARYE AR He it R it 2Rl BRIV XU S BT R

Fig. 7 Estimation of total mortality parameter from length
coverted catch curve of Coilia mystus in Oujiang River Estuary

HEIATIRES, INY/R. BY/RSER) — 453 Hr ] I,
(K 10), 24 EMNILTE 10,56 738 hin 31 % K ifa 35 & 1 1
REE 13,=0.960, Y/RIiE E| 5 KAE0.031, {HY/RIHY
W IZE /N T I A R B, F R 238 K S B 58T
EX(Qih VAL ) N
3 iTig
31 K. E

20064 5—8 H FH 7t ) I 4l 35 i X 5% o 4
sy HEPEASRSF AR 530 9 (17.342.0) R (18.1+
1.7) cm, SR T 48 5 9(22.147.5)F1(31.6+8.8) g
B ARHF 7T 45 SRt b, METE AN AR 22 51 80, B e A

1.00

0.75 f=mm=mmmmmm e e e /

/

Hi=< Probability
o
W
o
T

0.25 fmmmmmm e

0.00 1 L 1 1
450 6.50 8.50 10.50 12.50 14.50 16.50

A+ Body length (cm)

Bl 8 WYL IR it S A i 2%
Fig. 8 Curve of catch probability for Coilia mystus in Oujiang
River Estuary

1.0
0.8

0.6

LJL.

0.4 f

02

0.0
0.0 0.2 0.4 0.6 0.8 1.0

JF % 2 Exploitation (E)

P 9 BT 11 RS A R B R 78 v 3 B 5 O R 4 R4 A
MK F

Fig. 9 Relative yield-per-recruit (Y'/R) of Coilia mystus in
relation to exploitation ratio and body length at first catch

M. B B E T &R & Theoretic optimum exploitation; P. 47
7R & Current exploitation



1398 K& A& Y ¥ 46 &

1.00 f 0.03 r
0.03
0.75 t
0.02 Erax
E
& & I 1
= 050 F £ 002
0.01 |
025 f
E
0.01 : %
0.00 - 0.00 . L

00 02 04 06 038 1.0
FF % 2% Exploitation (E)
P10 AR B o b 78 B2 vt B (Y R) AR T B A3 b 78 B U B
(BY/R) M £k
Fig. 10 Two-dimensional analysis for relative yield per recruit,

relative biomass per recruit and exploitation ratio of Coilia mystus
in Oujiang River Estuary

PRSP S5 AR Z2 80K, AT RE A F T 1A A i (Rl
. B KR E R R W=axL', FHHDbI
A Ak, 5 A1 2 () A K B BRI N 1 7 IR AR Ok,
b — A T2.5—3.5"2 2" KT BV K B
AREY S L BRI LR A b 4 A
3.0238. 3.2120£13.2300, A 57 1 543.0783, Ll
SEREARGG R, AFKIBEIbE 53 EF AR, Ui
XA K3 R A ) 2 A AR K
32 EKBH

e G5 (RIF 90 7 AR S il 1 > A o B P
JRAER S EFIAERKG R, T LEREE T EHL
FEARM R R, WEKIER Hr EAR R AR, sk
TARGLAERY % 5 I I LR 22, )2 N T
KERKBI T, N RMAE KT R T m3Uk2,
JEIE Tl s KA KR . A N
KM K SR R e "<, W von Bertalan-
£y 7 FERE IS A K, KBS SR A%
FRHEELEF AN, 8 HH RET KB4 AR K L,,=26.60 cm,
k=0.47, ¢ "=0.63<1, A M EA G IR TR, R
B TR AR A AT 2R A RV AT HE I RV R R A K
Wi, BRYL SR L, KT %(22.00 em) AL T 1P
(24.68 cm) A, Mk LAILRTT 5K, 15 Hotg i)
AN R 7K 355 R 1 26 K S B W . 22 5, 7T AR RS
NL~ kR E T FE TR BEAME IE, 44 mT DUA
REFAEAS R X AR Kt TR R . SR8 1
SRR I B 2= R Y S E AR RO
7N 28 I B R R R E 8 5 148 R AE KO 2
2SR Friwz, NI A 5 EEx b i A 65 %
Fro AT T 42 00D A 8 RO A K AR a3 B s AR A B
AF I D 77 VR T A 5 SR A VR P A 22 e

33 RTEH

1 RBET R A TR A R 7 2R (R,
R R A SR A M R R Y e
FE ) AR e T IR B AR SR R e
BevertonZs" 48 H 4 M/K A F1.5—2.50F, {81
MIE H A HER & 3, 24 2Z/K<<3IF, Ui B M RE LT
TEWET ARIET:, 2 M LB T,
FEARWE T, M/KTE N2.12, Z/K1E N4.89, FWAMIE
FFE IR ER BN AER, R8s 4 7 2 BT R
{5 o B ST ) S E R PR T o AR IR Al B 1 MAE
(1.00) KT 75 8 X AU [ MAE (0.53), (AR K%
INFARIEIX, IX ] e BT REVE A & R b T 2
Z=, KRR, MG SUH Pauly 2 3+ 5 1 MAE
K, X5 AR B H B MARL A 555 108 2 K S JE K
IR AR A S — 5

Gulland™"4& tH FF K FEFE0—0.5 4, ¥ B % U5
BER AL TR RIRES, 0.5 ABEIF EH, KT
0.5M Ay ik BEFF o AHIE 50 R 1) T R % N0.567,
F W B RTREYT RS AL T BE TR RRAS, M 51
MAE 2 WY R (T T 32 i 3 SR . ) 2 g )
S BTN R it 455 5 P sk DR 5 e KA Y R85 % 905 5 ik
MELEFRFZ —, SRR RAAH . K,
R B AT RV BT T 2R AR LY RV 5 905, LS
TR B R T, BRI R A0 T2
34 HEFHHE

R P 2B K ARFAE HE R, BT e RS i 2
A AR o U (10 8 KT 38 K, R AL 4 6 9 4%
7R RV AR K B PR B 4 RN, BRI RE ORI £ 25 7
SR, IFBESRIBIG F R E R LA E . AR
FOAF R 145 s RS 1,09 1.85 a(17.96 em), JHf
FEWY N1.28 a(15.35 cm), FFEERY /N T 45 M AR,
AR AE P A 1 5 R, BRARIRAS TR R AR
VIR AE G PR BN W N, S R PR A
AR 58 A 2%, TR I B IR T e 4% 1l 7E 98 905 A6 ) o
B AT (RY BT I AR ) HEAT, 2 BT A A S
Y/ RIE B fe KA I BT N7 1) 4 58 24 42 30T Ife 4 %
(1.36 a, 15.76 cm); M BEIEAN 78 (1) A B HY U, EEARAIE
B — A 2R A — IR O, R A A KT
BN PR UV 5 A R T e U 757, T AR 9
IR R 5 /N 1 AR 8113 a(14.50 em),
LT R KT HNE R RS . FF A E R N
FEHITE1.13—1.36 a, MET TP FE R TEME A . %
TR R 2 5T FF AR, 58 Tl AR A
iR R A T RN A E MR A RS . K
PEAHEFLEE R, 2 m0 R PR K 15.06 em, i
PR KA N14.0—18.0 cm(54.30%); FEAA KA,



9 3

ZREE A BT R A SE T MR IE T A I

1399

15.35 cm A FHIAMA (552.47%, 17.96 cm A Mk
15 14.05%, Ui B B 5 KRR 6 RUF IR 2 L, 2 DA
ANE AR IR o AR L ST SE TR
TR K 914.00 cm, ASHITF 78 880K RS R T 3l 14
K1 K Z15.50 em(1.31 a), LUA R R 75 5,
PRUIE U b 78 B A (1 250, 7 10 U 5 350 P T R
[ B e 33 RS 0 2050 R 2, K il A K ff S A vt B
A

S ik

(1]

(2]

[3]

(4]

(5]

(6]

(7]

(8]

Ni Y, Wu H L. Fishes of Jiangsu Province [M]. Beijing:
China Agriculture Press, 2006: 204-205. 5% 55, (I FE.
TLIF RS M. dbat: A E A H R, 2006: 204-
205.]

Li M D, Zhang H J. Fish Biology of Bohai Sea [M].
Beijing: China Science and Technology Press, 1991: 21-
22, (AU, SR, B SRR M), db st B E
REEHAR H A, 1991: 21-22.]

Yuan C M, Lin J B, Qin A L, et al. On the classification
history and status quo of genus Coilia in China [J]. Jour-
nal of Nanjing University (Natural Science), 1976(2): 1-5
[R5, ah, B, & L TIRE SR a1
T3 SRR —He R e 11 £ 28 53 S22 1 JL Ak 2 [J].
R RFEAR (B ARHEERR), 1976(2): 1-5.]

Yan X L, Tang W Q, Yang J Q. Population genetic struc-
ture of tapertail anchovy (Coilia mystus) in coastal waters
of southeast China based on mtDNA control region se-
quences [J]. Biodiversity Science, 2009, 17(2): 143-150.
(1B 55 54, RESCTY, B @A, T Eob k4 il X 1 5 51 A2
ST o [ AR R AU i R BT AR AR 454 [0]. B2
FEME, 2009, 17(2): 143-150.]

Zhong W, Shao X B, Hu L H, et al. Biological characte-
ristics of Coilia mystus in the Oujiang River [J]. Journal
of Wenzhou University (Natural Science), 2009, 30(4):
14-18. [, #8EEHK, BRI, 55, KUK RVL AR £
R [J]. R K ZEE R (B R EERR), 2009, 30(4):
14-18.]

LiuZJ,LiD W, Guo A T, et al. Species composition and
diversity of fisheries in the Oujiang Estuary during spring
and summer [J]. Journal of Zhejiang Agricultural Sci-
ences, 2016, 57(8): 1325-1327. [XIE ¥, Zeflifts, 7544,
S5, BT VR B il A ) R AL il S 22 K (0], T
b B, 2016, 57(8): 1325-1327.]

Chen F, Zhao X F, Zhao J Y, et al. Investigation of fish
resources in the Oujiang River and its protection strategy
[J]. Resources and Environment in the Yangtze Basin,
2012, 21(8): 934-941. [FiE, B, Bt 5, 5. WLIT
R A ORISR [J]. TL IR B UR 5 3R 8,
2012, 21(8): 934-941.]

Xu Z L. Spatial-temporal distribution of fish density in
the Oujiang Estuary during summer and autumn [J]. Acta

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Zoologica Sinica, 2008, 54(6): 981-987. [#:Jk4L. B #ZE
BRYT P4kt SR B0 = (R I 2 23 [J]. 32241, 2008,
54(6): 981-987.]

Li K, Fan Z L, Liu Z J, et al. Seasonal variation of fish
community structure in the Wenzhou section of Oujiang
River mainstream [J]. Journal of Zhejiang Ocean Uni-
versity (Natural Science), 2017, 36(1): 9-13. [Z=8], JEIE
H, X, S RV M B i SRR i A5 M ) 2= 1Y
AL [3]. WL A B AR (F A RFERR), 2017, 36(1):
9-13.]

Jiang T, Yang J, Liu H B, ef al. A comparative study of
the morphology of sagittal otolith in Coilia nasus, Coilia
mystus and Coilia nasus taihuensis [J]. Marine Sciences,
2011, 35(3): 23-31. [, Wi, XUk, 5. J16F. R
% A0 68 R B RS 2 R A [J]. R,
2011, 35(3): 23-31.]

Liu Q, Zhang C, Ye Z J, et al. A comparative study on
growth and mortality of Muraenesox cinereus and M. ba-
gio in East China Sea and Yellow Sea [J]. Periodical of
Ocean University of China, 2019, 49(S2): 46-52. [XI|¥,
ot PRI, S5, AR BRSSO A K AAE
TSRV T (], R s (H R R
ki), 2019, 49(S2): 46-52.]

Zhan B Y. Fish Stock Assessment [M]. Beijing: China
Agriculture Press, 1995: 18-31. [/&5F X. b %5 iPA4
[M]. db 5t dE AL H B AL, 1995: 18-31.]

LiDM, Tang SK, Liu Y S, et al. Captured standard and
growth characteristics of Hypophthalmichthys molitrix
and Aristichthys mobilis in Lake Gehu [J]. Jiangsu Agri-
cultural Sciences, 2021, 49(6): 134-139. [Z= K1y, /&%
I, XUel, S5 VRIIEE . SRR AR SRR S A A
(1. LA AR A2, 2021, 49(6): 134-139.]

Yang Q, Zhao F, Song C, et al. Analysis of morphologi-
cal variations among four different geographic popula-
tions of Coilia mystus in the Yangtze River Estuary and
its adjacent waters [J]. Marine Fisheries, 2019, 41(3):
294-303. [#%55, XU, NG, 4. QUL 01 R AT g A 5
ANANFE B R AR RS 2 S (J]. dEEL., 2019,
41(3): 294-303.]

Yang Q, Zhao F, Song C, et al. Habitat history recon-
struction of Coilia mystus from the Yangtze River Estua-
ry and its adjacent sea area [J]. Journal of Fishery Sci-
ences of China, 2019, 26(6): 1175-1184. [MZE, #4l&, K
i, A5 AT B &0 I e R 5t A 855 i g e A (). o
KPR, 2019, 26(6): 1175-1184.]

NiJF, Guo HY, Tang W Q, et al. Temporal distribution
and biological characteristics of Coilia mystus in Jing-
jlang section of the Yangtze River [J]. Marine Fisheries,
2020, 42(5): 560-570. [fiifER, 5L E, LT, &. K
TS B 5 Rt = 2 A I 1) 4% J=y B AR A B 9 (D],
IR, 2020, 42(5): 560-570.]

Sun C, Liu H B, Jiang T, et al. The comparison of ITS1
and Cyt b gene sequences in tapertail anchovy Coilia


https://doi.org/10.3724/SP.J.1003.2009.08286
https://doi.org/10.3724/SP.J.1003.2009.08286
https://doi.org/10.3969/j.issn.1004-2490.2020.05.006
https://doi.org/10.3724/SP.J.1003.2009.08286
https://doi.org/10.3724/SP.J.1003.2009.08286
https://doi.org/10.3969/j.issn.1004-2490.2020.05.006

1400

KR W)

Eird 46 %

(18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

mystus [J]. Fisheries Science, 2013, 32(9): 536-540. [
i, XN, 27, 2. REFITS15Cyt b3 R 7 51 i Hh i
WAL [J]. AKF=FEEE, 2013, 32(9): 536-540.]

Gao C X,Ma QY, Tian S Q, et al. Growth, mortality and
yield per recruitment of small yellow croaker in offshore
waters of southern Zhejiang [J]. Journal of Fishery Sci-
ences of China, 2019, 26(5): 925-937. [ & &, Bk =,
HUREOR, 5%, Wil #l il N A SET AN AL b
IR [J]. FEUKEEE, 2019, 26(5): 925-937.]
Ricker W E. Linear regressions in fishery research [J].
Journal of the Fisheries Research Board of Canada,
1973, 30(3): 409-434.

Froese R. Cube law, condition factor and weight-length
relationships: history, meta-analysis and recommenda-
tions [J]. Journal of Applied Ichthyology, 2006, 22(4):
241-253.

Munro J L, Pauly D. A simple method for comparing the
growth of fishes and invertebrates [J]. Fishbyte, 1983,
1(1): 5-6.

Pauly D, Munro J L. Once more on the comparison of
growth in fish and invertebrates [J]. Fishbyte, 1984, 2(1):
1-21.

Von Bertalanffy L. A quantitative theory of organic
growth (inquiries on growth laws. II) [J]. Human Bio-
logy, 1938, 10(2): 181-213.

Pauly D. Length-converted catch curves and the seasonal
growth of fishes [J]. Fishbyte, 1990, 8(3): 33-38.

Tang Y. Study on the growth character and critical age of
Coilia ectenes Taihuensis (Yuan et Lin) [J]. Chinese
Journal of Ecology, 1986, 5(3): 5-9,13. [JEifi. A8} 5%
AACRFIE AN FHFE R OB AT (0], B2, 1986,
5(3): 5-9,13.]

Xie CY,Hu Z C, Cai RY, et al. Assessment of the
growth of eight dominant fish species and their resource
development in important tributaries of the Three Gorges
Reservoir area [J]. Journal of Fishery Sciences of China,
2019, 26(3): 504-511. [fR52 A, BAMEIL, 425mEE, &, =
e /2 X B S SR 8 AL A A S A AC T LR R A IR
EAG (7). H EKFEREE, 2019, 26(3): 504-511.]

Pauly D, Soriano M L. Some practical extensions to
Beverton and Holt's relative yield-per-recruit model
[C]//Maclean J L, Dizon L B, Hosillo L V (Eds.), The
First Asian Fisheries Forum. Manila: Asian Fisheries So-
ciety, 1986: 491-496.

Tian H W, Duan X B, Xiong X, et al. Estimation of
growth and population parameters of elongate loach
(Leptobotia elongata) in the upper reaches of the Yangtze
River [J]. Resources and Environment in the Yangtze
Basin, 2013, 22(10): 1305-1312. [ AR, BESE, fEE,
& KT B R AR S B 5 (0], KT
W 5HE, 2013, 22(10): 1305-1312.]

Wu B, Fang C L, Fu P F, et al. Growth characteristics of
Coilia brachygnathus in the Poyang Lake-Yangtze River

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

waterway [J]. Journal of Hydroecology, 2015, 36(3): 51-
55. [RAR, J7HK, REIE, S 30 BH 8 L /K I A At
A RKAFHERIHR [J]. KA ZEIRE, 2015, 36(3): 51-55.]
Sun Y Y, Zan X X, Xu B D, et al. Growth, mortality and
optimum catchable size of Hexagrammos otakii in
Haizhou Bay and its adjacent waters [J]. Periodical of
Ocean University of China (Natural Science), 2014,
44(9): 46-52. [FMZIZ, B H H, IRIEE, 55 NS AT
SRRy N AN ¥R o NN A BV 1B S S TR KN N T
] B R 2 22 4R (E AR B AR), 2014, 44(9): 46-
52.]

Yu X. The research of biological characteristics of
anadromous spawning Coilia mystus in Estuary of the
Yangtze River [D]. Shanghai: Shanghai Ocean Uni-
versity, 2014: 26-27. ["TH8. KT 0 R S 58 LA 1 A4
PR 7T (D). B IR, 2014: 26-27.]
Xue L J, Zhou Y D, Xu K D, et al. Estimation of biolo-
gical parameter, biomass, sustaining yield for Coilia mys-
tus in the offshore of Zhoushan [J]. Journal of Fujian
Fisheries, 2011, 33(2): 18-23, 32. [#¢FI 4k, JH K %, #RIF
ik, & LT RS KSR R Rk E
ST [J]. 48K, 2011, 33(2): 18-23, 32.]

Chao M, Huang L M, Li J, et al. Biological characteris-
tics of Coilia mystus in Jiulong River Estuary in Fujian
Province [J]. Journal of Jimei University (Natural Sci-
ence), 2016, 21(1): 16-20. [RJH, HRE, =%, & wmd
JUIBIL FURS A D 2R AE [T]. B2 K24 (E AR
2210), 2016, 21(1): 16-20.]

Wang J L, Tang F J, Liu W. Age and growth of chum sal-
mon [J]. Acta Hydrobiologica Sinica, 2012, 36(6): 1149-
1155, [E4kFE, BRI, XU, RIS SR ER 5K
[7]. AKEAEEAR, 2012, 36(6): 1149-1155.]

Shui B N. Study on the age and growth of Pseudosciaena
polyactis in the south of the Yellow Sea and the north of
the East China Sea [J]. Journal of Zhejiang Ocean Uni-
versity (Natural Science), 2003, 22(1): 16-20. [/KAA<E. 3
WEF A ARUFALHS AN B K SRS S AR KA T[], WL
TR B SR (B SRR RR), 2003, 22(1): 16-20.]
Beverton R J H, Holt S J. A Review of the Lifespans and
Mortality Rates of Fish in Nature, and Their Relation to Growth
and Other Physiological Characteristics [C]//Wolsten-
holme G E W, O’Connor M (Eds.), Ciba Foundation
Symposium: the Lifespan of Animals (Colloquia on Age-
ing), Chichester, UK: John Wiley & Sons, 1959: 142-180.
Sainsbury K J. Effect of individual variability on the von
Bertalanffy growth equation [J]. Canadian Journal of
Fisheries and Aquatic Sciences, 1980, 37(2): 241-247.
Chen Z Z, Qiu Y S, Huang Z R. Estimation of growth and
mortality parameters of Argyrosomus argentatus in nor-
thern South China Sea [J]. Chinese Journal of Applied
Ecology, 2005, 16(4): 712-716. [BRE1E&, B, HEAE
. BT Al A KRB T S UG [J]. RO AR
BEAR, 2005, 16(4): 712-716.]


https://doi.org/10.3969/j.issn.1003-1111.2013.09.007
https://doi.org/10.3724/SP.J.1118.2019.18391
https://doi.org/10.3969/j.issn.1006-5601.2011.02.004
https://doi.org/10.7541/SP.J.1035.2012.01149
https://doi.org/10.3321/j.issn:1001-9332.2005.04.025
https://doi.org/10.3321/j.issn:1001-9332.2005.04.025
https://doi.org/10.3969/j.issn.1003-1111.2013.09.007
https://doi.org/10.3724/SP.J.1118.2019.18391
https://doi.org/10.3969/j.issn.1006-5601.2011.02.004
https://doi.org/10.7541/SP.J.1035.2012.01149
https://doi.org/10.3321/j.issn:1001-9332.2005.04.025
https://doi.org/10.3321/j.issn:1001-9332.2005.04.025

9 #A ZREG A BV O R A K. JET R BOE TR K 1401

[39] Zhou Y D, Xue L J, Xu K D. A study on biological cha- TR, . AR DX Ha W i lb 32 BEZ 5 f 2l 2B )
racteristics of Coilia mystus (Linnaeus) offshore of SWYEPI AL [J]. R, 2006, 30(2): 21-25.]
Zhoushan [J]. Modern Fisheries Information, 2004, [41] Gulland J A. Fish Stock Assessment: A Manual of Basic
19(8): 19-21. [JAAKZR, BERg, tRFFIE. A L i X 5 Methods [M]. New York: Wiley, 1983: 869-870.

Coilia mystus (Linnaeus) ¥ W) R0 75 [J]. AR [42] Lin L S, Cheng J H, Ling J Z, et al. First capture sizes of
kA5 2, 2004, 19(8): 19-21.] major commercial fishes in the East China Sea region [J].

[40] Lin L S, Zheng Y J, Cheng J H, et al. A preliminary study Journal of Fishery Sciences of China, 2006, 13(2): 250-
on fishery biology of main commercial fishes surveyed 256. [Mole i, PR, v i, & RigEX R EEF a2k
from the bottom trawl fisheries in the East China Sea [J]. THRS AR 5 (7], H EKERE, 2006, 13(2):
Marine Sciences, 2006, 30(2): 21-25. [M 1L, #7TH, 250-256.]

GROWTH, MORTAILY AND OPTIMUM CATCHABLE SIZE OF COILIA
MYSTUS IN OUJIANG RIVER ESTUARY

LI Xia-Fang', JIANG Ri-Jin’, RUI Yin', WANG Ya-Li', SUN Hao-Qi', YIN Rui’, LI Kai' and HU Zhong-Jian’

(1. Marine and Fishery Institute of Zhejiang Ocean University, Zhoushan 316021, China; 2. Ministry of Agriculture and Rural
Affairs Scientific Observation and Experimental Station of Fishery Resources of Key Fishing Grounds, Zhejiang Province Key
Laboratory of Sustainable Utilization of Technology Research for Fisheries Resources, Zhejiang Marine Fisheries Research
Institute, Zhoushan 316021, China; 3. Wenzhou Fisheries Technology Extension Service Center, Wenzhou 325027, China)

Abstract: Coilia mystus is one of the main fishing species in Oujiang River Estuary and it has high economic value.
Based on the fishery resources monitoring data collected in Oujiang River Estuary in Wenzhou from 2015 and 2018 to
2020, the present study analyzed the biological characteristics (n=1359) of C. mystus, including body length, total
length and body weight. The population growth and death parameters were estimated by body length frequency distri-
bution. The results indicated that the average body length of C. mystus in Oujiang River Estuary was (15.1£3.0) cm,
with the group of predominant body length 14.0—18.0 cm, accounting for 54.3%; the average body weight was
(16.8+10.1) g, with the group of predominant body weight 5.0—25.0 g, accounting for 72.0%. The distribution of body
length and body weight differed significantly between males and females (P<0.05). The average body length and body
weight of females were greater than those of males, but the body length-weight relationship was not significantly diffe-
rent (P>0.05). The relationship between body length and weight was expressed as: W=0.0035xL>""" (R2=0.9509). The
power exponent b was 3.0783, which is consistent with uniform growth characteristics. The growth parameters of von
Bertalanffy formula estimated by ELEFAN were L,=26.60 cm, k=0.47, and #,)=—0.55 a. The total mortality coefficient
(Z) was calculated using a length-converted catch curve as 2.30. The natural mortality coefficient (M) estimated refer-
ring to the Pauly empirical formula, was 1.00. Therefore, fishing mortality coefficient () was 1.30, and the exploita-
tion rate (E) equaled 0.567, demonstrating that the stock had been over-exploited. The catch curve also determined that
the current first capture L5, was 14.50 cm, corresponding to an age of 1.13, which was lower than both the critical age
(1.36 a) and the turning point age (1.85 a). This indicated that the main fishing objectives were juveniles and included
the recruitment group of C. mystus. Under the current resource status in Oujiang River Estuary, great amount of effort
should be made to reduce fishing mortality and protect C. mystus habitat. It was suggested that the control of catchable
length should be the main management strategy for the trend of miniaturization and low age of C. mystus resources. Ac-
cording to the Beverton-Holt dynamic model, the minimum capture size for C. mystus should be 15.50 cm (age 1.31
years).

Key words: Biological parameter; Optimum catchable size; Oujiang River Estuary; Coilia mystus
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