K= 243, 2024, 48(1): 019306

e ss 2 8

JOURNAL OF FISHERIES OF CHINA

@

DOI: 10.11964/jfc.20211113155

Science Press o f;g

AL RR e R & M SR SE S R A E R FIRVEN

XA, A", BAAR, o ES
(1. Bl R R B, Big 2013065
2. bl RS, P EEEEI RO, B 2013065
3. bR, Bl TR AP0, B 201306;
4, LiGHEEE RS, REEN IR RS KRB EMELLEE, i 201306;
5. RIS, ORI IO RIS R =W S e ss, R 2013065
6. WL WA= IR AT, Wil i@ 325005)

R H T IPEREEAFIEFZLRAES, LRARYE 2016 4 76 # /L 8 4 5K 3 W 8 7 &
B, AR THREEHEFE S, AR TR A EEA N ERRERAHATITN, S#0H
WARBART Z B HAFUENRETNERN D . ERET, R HFIERKE
TTE A 2536 cm, 4 KX K 0.32/4F, L AR K (13.52 cm) i /N T H A7 K M & B R K
(1779 cm); BRI T ZEMHITE N 074, BT F¥H N 2.62, Uit %N 1.88,
HTULS5%, METRUA A EEKE YPREM T4 £ B4R 4 & SSBR A,
W& F a3, YPR B3 KJEu /N, 1 SSBR WA . RiE@ £ ¥ 5% 8 Foq 4 0.78,
Froax #1343, Fyoy, K1 0.66, Fyp, 41 033, T Yt BEZ A TH AT AL EHF L
M Fagpo MEMEAMERE T, BRATABNTH T HHAL P w24 £ EEA W
HRERFERAENFSEENEEE, TARAABERRSE, LEEFHAEK, LHEEY
MR AT EEANER, XKW, YW IE P AERGEENBOATH AT EH
WA, IEFEVRBENTHRELE, BRELBANFRAE, BAFREK;, RS
TRRASTF M ERE, BWRADERLT ZBNTH TR N TR & RN R
g R ERFEN.

KA R d, EKT; BN EEA; BVEE,; HIIEH

FESHES:S931.2 XRKARERD: A

iR W i (Pennahia argentata) ¥ 44 F I fi oy, anakisURH? X 1982—1987 4[] rh i 37 4R

(Argyrosomus argentatus), g € H A R0 1
MRRGIE ) (2021 4F) B A RS MR,
BRI AR )2 O3 A T B R R OR P P AR, 2
REFELEWEUTMAA, AR E AR 0 A
PreERete . BATRAR . R ERIETY. KK
RHESCRY . FMEFSS IS A o0 A S )7 T A

WS BER: 2021-11-12 f&EIBEHA: 2022-01-06

BB : ExRERREIES (41906074, 31902372); #iVLA ik ¥ 5L T 45 (158053)
F—E&: R, NFENFFEIFMT 5, E-mail: caini_r@163.com ) .
BIEEE: MK (B, IWFHFREE ) ZREL R EIF AT 50, E-mail: qyma@shou.edu.cn SF K BT

JRABUITA © K= 224k) i (CC BY-NC-ND 4.0)
HPE K #2425 376 sponsored by China Society of Fisheries

Wl B AR 5 AR R E RO BT 5 BRAE RS SN X 20
22 60 AFFRAN 90 A A g 1 AL R Al f1 A AR T
ZROETE o ol T ER Il £ A T S A AR W T 5
ZHEP TR, el TEE R I At
B R R T 5 N, TR AR TR
Wit S R AL, HARHE o= SRR

=

Copyright © Editorial Office of Journal of Fisheries of China (CC BY-NC-ND 4.0)

https://www.china-fishery.cn



TR Y, 5

KP4, 2024, 48(1): 019306

TR . T A FET . BAE
BRSNS, WOl R B IR 00 SR 4 45 21
FURTFRRSLIT AR IR 22 DG B

S g AR SR T i SR C R
[ B AV Kb 7T B 3K B (yield per recruitment, YPR)
TR AT AR I 2 A A > 17 18 40 425 77 R 4 i
K o3 A L BT IR R 2 A5 A T Bk TR R
PR A= Wy 1 #E AU (spawning stock biomass per recruit-
ment, SSBR) J& & VLI PPA AL, 82 i HI Tt
Mp IR B IEAE T DL L A BT Kb 7 A X A
BORT L, AFRERK BB EF, GEf8 R I
WY HTFPRE B ARSI RS 0, B —
A% 8 A 8 HL L ) 32 0 B8 A FR 5% 5 VP Ah
P BARTEAR L 0 i A T b s R, (HEp
DT YR AR A At £ b b AR 2 A
T ZEM] . X3k SCAEN i B A b 70 f i AR F
T L 2R 30T O MRS (Oratosquilla oratoria) #E 47
THESE, A BRAL T B RS, SRR
A B T . AR IR R I, B R R A
F I 4 A g B T i 4 SR BE LA ) g
(Coilia nasustaihuensis) Fl At 3 V& 21 68 H5 6 (Lut-
Jjanus erythropterus) W 5E JFARGLHEAT T IFANY, BT
AT FE AN VLR 2 E T R Ah
Fe i R AR N AT, R A FE R EAR AR )
A IF SR, SSBR BRI AL 4 T kb 7T A
AR, AR AP IR B . A ST
B, PRULRN R SCAE Y =S

ASHIFFEHET 2016 AF- W7 VL1 A5 102 13 JEG 44 1) 7]
Bn, DRI ANt AR T s A, M b T i
AR TN FE S R AR W A, PAL B
PRFF RS, DA Ry i o 00 0 R A S 4 R B
BERLE R

1 MRS

1.1 BEkRIE

B Iy £ R A O VR T W7 VL R T 3 (120.5°~
123.5°E, 27°~29°N) [ ¥k 9% U5 % 100 A, 7%
2016 4F Y 4 IRFET AT, BRI A 200
DU (T 1o RIS P A 0V A TR B D) Al G 6 1)
eV R, Rmifi2y 360 t, FHLE ) 403 kW, P14
HEH A 3kn, MR CEERERIE) (GB/T 12763.6—
2007), 7£55K %= ]I E FEA AR K (em) . MR
(g). MERIFIME A G AEY SR, R KRR

https://www.china-fishery.cn

SRR E 1.0 mm A1 0.1 g, SEK I R #RAE A
DA TN S5 Bl AR A A B

N

rl
38 WT39WT40 WT41 WT42
[ ] [ ] [ ] [ ] [ ]

(WT37WT36 WT35 WT34 WT33
[ ] [ ] [ ] [ ] [ ]

29°00'

WT20 WT30 WT31 WT32
28°30' e-0 o o
£ WT26WT25WT24
127
s e o e
T20 W21 WT22 WT23
28°00' 2. e o o o
T8 17 WT16WT15WT14
e o o o o
TO9WTI0WTII WT12WTI3
e © o o o

08WTO7WTO6WTOSWT04
e o [ ] [ ] [ ]

27°30'
o i city

o Ufis stations
WT01 WT02WT03

27°00" [ oMM

0 2040 80 km|
[ )

120°30' 121°30' 122°30' E
1 HIREEREEE R ETAEN W RIRE
Fig.1 Observation sites of fisheries resources in off-

shore waters of southern Zhejiang
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Tab.1 Summary of P. argentata samples collected from different seasons in offshore waters of southern Zhejiang in 2016
kit £2H) #(5H) HEH) FKALH)
index winter spring summer autumn
HARYR 87 441 61
sample size
A4 /mm 109~198 30~209 52~213 74~208
body length
PeFAAKH/mm 112~142 40~64, 130~160 76~118 94~154
dominant group of body length
fhd/g 22.63~168.70 0.33~185.10 2.40~222.20 9.40~183.50
body weight
sk E A /g 16~48 0~8, 48~80 8~32 8~80
dominant group of body weight
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Fig. 2 Body length distribution of P. argentata from different seasons in offshore waters of southern Zhejiang in 2016
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Body weight distribution of P. argentata from different seasons in offshore waters of southern Zhejiang in 2016
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offshore waters of southern Zhejiang in 2016
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S is the current fishing selectivity, and S1-S4 are different fishing
selectivities obtained by modifying the age of first capture (¢5).
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Fig. 11 SSBR of P. argentata based on different natural mortality in offshore waters of southern Zhejiang
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Tab.2 Biological reference points (F, YPR and SSBR) of P. argentata based on different natural mortality (M) in

offshore waters of southern Zhejiang

M YPRcur FO.I YPROI Fmax YPRmax SSBRcur FZO% SSBRZO% F40% SSBR40%
0.54 17.681 0.516 15.676 1.520 17.801 0.819 0.526 8.267 0.268 16.534
0.64 15.572 0.639 13.389 2.344 15.602 0.747 0.590 5.181 0.299 10.363
0.74 13.689 0.780 11.728 3.426 14.026 0.681 0.658 3.361 0.331 6.722
0.84 11.988 0.942 10.477 4918 12.852 0.621 0.731 2.247 0.366 4.494
0.94 10.481 1.128 9.510 15.000 12.375 0.567 0.809 1.543 0.402 3.085
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Fig. 12 YPR of P. argentata based on different selectivity in offshore waters of southern Zhejiang
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Fig. 13 SSBR of P. argentata based on different selectivity in offshore waters of southern Zhejiang

®3 ETAEEEMY (O KEMIERSEHREENEYESE S
Tab.3 Biological reference points (F, YPR and SSBR) of P. argentata based on different selectivity (S) in

offshore waters of southern Zhejiang
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Estimations of life history parameters and stock assessment for silver croaker
(Pennahia argentata) in offshore waters of southern Zhejiang
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(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
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Abstract: While silver croaker (Pennahia argentata) is an economically and ecologically important species in the
East China Sea, researches on its life history traits, stock assessment and fishery management are limited in recent
years. Given the increasing fishing intensity and great changes of ecosystem, limited studies of P. argentata would
lead to misunderstanding of its stock status and difficulties in its conservation and management. Based on samples
from the scientific survey in the offshore waters of southern Zhejiang in 2016, this study intends to understand the
life history of P. argentata (growth, maturity, and mortality), to evaluate the stock status and to provide manage-
ment advice. This study analyzed the life history traits based on the widely used and empirical methods, i.e. von
Bertalanffy growth function for growth parameters, logistic maturity curve, and Pauly empirical formula for mor-
tality coefficients. The yield per recruitment (YPR) and spawning stock biomass per recruitment (SSBR) models
were constructed, considering the influence of natural mortality and selectivity. The asymptotic length of P.
argentata was estimated to be 25.36 c¢cm, and the exponential rate was 0.32 in the growth function. The current
length of 50% selectivity (13.52 cm) was much smaller than the length of first sexual maturity (17.79 cm). Based
on the length-converted catch curve, the total mortality of P. argentata was estimated to be 2.62. The Pauly empir-
ical formula estimated the natural mortality M to be 0.74, while the fishing mortality estimate was 1.88. Results of
YPR and SSBR models revealed that the biological reference points Fy,,, and F;,; were 3.43 and 0.78, while Fy,
and Fjq, were estimated to be 0.66 and 0.33, respectively. The current fishing intensity was much higher than
Fq0,, indicating recruitment overfishing for this stock. Scenarios considering different natural mortality (M=0.54,
0.64, 0.74, 0.84 and 0.94) and different selectivity (age of 50% selectivity: t5,=1.47,1.77, 2.07, 2.37 and 2.67),
were evaluated in the sensitivity analysis for YPR and SSBR models. When M increased from 0.54 to 0.94, the
estimates for the current YPR would decrease from 17.69 to 10.48, and the current SSBR would slightly decrease
from 0.82 to 0.57. When the ¢, increased, both YPR and SSBR declined in different degrees. Both YPR and
SSBR, including the biological reference points, were sensitive to M and selectivity. The stock of P. argentata. in
offshore waters of southern Zhejiang has been recruitment overfished in 2016, and both natural mortality and
selectivity have substantial influence on the stock assessment and management advices for this fishery. Therefore,
it is recommended to reduce the fishing intensity and increase the first capture length in order to improve the con-
servation and management of P. argentata.

Key words: Pennahia argentata; growth and mortality; per recruitment model; fishery management;
southern Zhejiang
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