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1.2.5 BREEE  BAERSALE MSE HEZRA) £ 2
MRSy, W Tl RGN FARE, (2455
PURNEE R 25 S S SEIAR et EHE R .
WL 208 DLMtool 3247 HUHRAERIRL 3 4
B LB, EDAREE . i85 AL R B RY . FhAEE
EMEMAEYESE, £ 2 FIH T /N AR
PSS, A B, SET.
FREIRESE WPl s =248, @it
6 B A BP0 T AR PR AR Ak S Bl 1a), BEAUIR K
M7 55 1 AR (R 3). 4 %5 01 il ot BE AL
WHRL, BN — AR 8 S AR S
AL BA A . ASCEAL T 3 P4 %5 e
sl &, 3 k< — A (generic_fleet) . “H K

1 (generic_IncE), “F[#%”(generic_ DecE), “—
A M B YRR AL A R P ol B 55 ) R A
R BEPLTE, X PS4 n] 2 BN, WrlGE 2
AR D o KRBT 55 ) R EOE RS
B85 I AR BRBEALIG N . < T AP 585 ) &
1 E B3 AU R 555 ) R AR PREEAIL T R o 0L
BRAGSE T LR ) AN B R K F O 22 o AP
PIREEl R ENRERITPURILIE S

1.2.6 BREHEMSEHEHME EEHRIKIT
FEARESL PN, 8 3 00 B 8 s A0 A 38 H AR AUAT,  Of 28
H 4538 19 MPs, 1% MPs Ji /N8t B Sl
FRHEFIUO TT R S HE LR 2 ik 4, 1155 ABC
A ARG, B LA vl A BRI R A5 R . )
MPs 1) ABC 3575 X2 WLICHR[19], Frfi MP 1
DLMtool {574 TR A2, FEA SO R

&2 /\EE& MSE 32ES KR BUEECE B) Rk

Tab. 2 The value (or ranges) and definitions of parameters used to define the SYC stock class in MSE

ZH parameter it description {H 575 B value or range K source
Maxage T RAFE R /a 7 SCHR[4]

R JeIr R WA et /ind, FE TR R IR AR B AR 1000 1552 specified
M HARFET- R (0.33, 0.53) SCHR[12]
Msd H AR T PrAE1h (0,0.2) FEE specified
Mgrad A SR T- AR (bR (-0.2,0.2) 153E specified
h F%E %1$ﬁﬁ%1[§¥ﬂ$ﬁ7ﬁﬁ;ﬁ%1$ﬁﬂ@ 20%HT, 05, 0.9) St specified

A TS B AR X SR T & IR 70 R K T 1 L A

SRrel Richer %! 2 SCHk[20]
Lint Witk /mm (247.25,267.25) SCHk[12]

K R (0.35, 0.45) CHik[12]

to MK R 2t B BLE A i /a (0.8, -0.3) CHR[12]
Ksd A A o 2 (0, 0.05) 15 4E specified
Kgrad HE R R AR AR R (=0.2,0.2) 152 specified
Linfsd AR bR o 2 (0,0.1) 1R3E specified
Linfgrad LTI LGN NS R kS (=0.25, 0.25) 1R7E specified
recgrad X BIE 25 AR FE B 25 AR PR AR fL 2R (-10, 10) ¥8E specified
AC A FEAE AL FAH G (0.1, 0.9) ¥8 72 specified
wla AR E S R AR T 0.00003 % estimated
wib PR AR G R R AR 29116 % estimated
Lso 50% M K B /mm (110, 125) % estimated
Lso o5 50% P B E 95% P K JEE I /mm (10, 25) i estimated
D FER, Beurrent/Bunfished 0.3, 0.5) 155 specified
Size area 1 T IF & B A X T AR (0.8, 0.99) B specified
Frac_area_1 CIF & A L i (0.8, 0.99) F8E specified
Prob_staying ELTF e IX AR5 B i X S A % (0.8, 0.99) B specified
Perr XPHOE 254 7o 5 9 2R A6 TS (0.5,0.8) 1R 7E specified




55 4 3]

XUREFR A5 A7 FRA O A A DTG 5 48 B —— LA/ N £ h 451

627

®3 NHEEBIHEEHERSHOREGCER) R #ER

Tab.3 The values (or ranges) and description of parameters used to define the SYC fleet dynamics in DLMTool

ZH parameter

ik description

{8 value

Fleet i sl generic fleet generic_IncE
nyears HRAEL Y A5 30 30
Spat_targ ZE [ HAR S4B om B A AE Py i 25 [0 4p 16 6 R (LD (1, 1)
LFS SERRPE I, X HLN 95%1E FERT AR K /mm 142 142

Ls P L 5% 4 B (19 444 /mm 70 70

Fsd EPE T RBUEBR R4 (0.1,0.4) (0.1,0.4)
Fgrad THEIPE T RBUEBR AR LR (=0.5, 0.5) 0, 1)
qinc Al il RBCE AL H (-2,2) (-2,2)
qev GIEGE 3 /&R 7Y 4 (0.1,0.3) (0.1, 0.3)
Vmaxlen NN BT E S (0.99, 1) (0.99, 1)

generic_DecE

30
(1, 1)
142
70
(0.1, 0.4)
(-1,0)
(-2,2)
(0.1,0.3)
(0.99, 1)

x4 NEEMPENELBIALSY

Tab.4 The value and definitions of parameters used to real SYC stock

2% parameter & value ik description SRR source
Maxage 7 T KA /a SCHR[4]
wla 0.00003 SN S LRSS i estimated
wib 29116 IR AT 50 R S AR AR AR i estimated
Lint 257.25 kAR K/ mm SCHk[12]

K 0.40 LRSS SCHER[12]
to -0.55 M KON i R RS AR W /a SCHR12]
LMs;, 120 50% 14 A K /mm fH% estimated
LMos 135 95% P B AVA K /mm %4 estimated
LFC 70 BRI, X HE Ol 5% B4 /mm fli% estimated
LFS 142 SEABERCRE, X HLH 95%ik B A K /mm fi% estimated
Beur 8.80 AT A YR % 10% SCHR[12]
h 0.87 FER AN TR R SCHR[15]
M 0.43 B ARIET SCHk[12]
Fusy/M 2.79 TR RSB PE T RS HARTE T LU (E SCHR[12]
Busy/Bo 0.37 T K FTRFSE2E i 50006 4 Wi Lo A SCHR[12]
Dt 1.07 T R fii% estimated

I, RIS MP X2 B RS fa v AR, X
FedE . CPUE MW 22 B0 T A [R) 1 B 1l 78 5
H, ZHr%T ABC TS TE 2

2 ER55WH

BREEARHIITHRIEN

X 54 4~ MP $0A T 30a JEI I 6045 B AR W S TAR
£~ MP B4 100 . LA POF, P10, RF il
605, AT T MP FEAS [R5 30 m) i XU 7K
(F 5)o “HHAEDHERET, 37 4> MP (WL
P RAE T 50%, H:i' CompSRA4010, BK_CC,
CompSRA i FEFiHi R IIHE 90% LA I, #5705

2.1

i AR EAE S (I A A B H FR /K- (B<0.1Bwsy KT
20%), 87%M1 MP ¥Jfig i X —2K; {H Fdem _CC.
SBT2.SPmod.YPR_CC.,CompSRA4010.BK_CC,
CompSRA 7 I MP [#J B<0.1Bysy #E% 5 T 20%,
BP9 Y5 AE A R AR B R3] T 5 vl 1 KUK K P, RF
BT 50%A0 MP AT 16 1>, 245 4L MP 14 29.6%, H:
FIE T 60%H) MP A 2 4, 40518 FMSYref75
Fl FMSYref, 254 3 MBS, DAL K
TRFEAS . 3 BB AR/ N T 50% . A=) o v Al
F/NT 20% K H bR, GBY% R B 2 H AR
MP A 6 4, 435 DepF. DynF. FMSYref,
FMSYref50, FMSYref75. Fratio,
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Tab.S Performing procedures and their performance for the three different effort scenarios

MP generic_fleet generic_IncE generic_DecE

P10 POF RF P10 POF RF P10 POF RF
BK 0.19 0.73 0.57 0.22 0.76 0.94 0.23 0.76 1.20
BK_CC 0.29 0.91 0.51 0.34 0.93 0.93 0.32 0.89 0.88
CC1 0.13 0.59 0.41 0.21 0.66 0.70 0.18 0.60 0.61
Ccc4 0.06 0.32 0.31 0.13 0.44 0.50 0.10 0.36 0.41
CompSRA 0.31 0.96 0.50 0.33 0.94 0.85 0.34 0.96 0.96
CompSRA4010 0.28 0.89 0.52 0.31 0.86 0.84 0.31 0.87 0.98
curE 0.03 0.26 0.37 0.08 0.46 0.61 0.07 0.40 0.49
curE75 0.02 0.19 0.34 0.06 0.36 0.56 0.05 0.31 0.46
DBSRA 0.04 0.44 0.45 0.08 0.40 0.48 0.08 0.42 0.48
DBSRA_40 0.10 0.48 0.37 0.17 0.52 0.58 0.16 0.55 0.58
DBSRA4010 0.03 0.32 0.42 0.04 0.28 0.43 0.04 0.31 0.41
DCAC 0.06 0.29 0.33 0.09 0.32 0.49 0.12 0.38 0.55
DCAC_40 0.05 0.27 0.31 0.09 0.30 0.48 0.12 0.37 0.54
DCAC4010 0 0.08 0.22 0.02 0.09 0.23 0.02 0.12 0.26
DD 0.08 0.47 0.42 0.13 0.56 0.64
DD4010 0.06 0.40 0.45 0.07 0.39 0.56 0.06 0.31 0.50
DepF 0.02 0.28 0.52 0.04 0.22 0.52 0.04 0.24 0.62
DynF 0.09 0.42 0.52 0.10 0.37 0.73 0.11 0.38 0.84
EDCAC 0.03 0.25 0.37 0.04 0.24 0.36 0.04 0.25 0.40
Fadapt 0.11 0.51 0.53 0.13 0.47 0.77 0.14 0.46 0.82
Fdem 0.11 0.53 0.59 0.14 0.54 0.80 0.14 0.53 0.93
Fdem_CC 0.21 0.72 0.49 0.24 0.73 0.85 0.22 0.68 0.79
FMSYref 0.02 0.47 0.69 0.09 0.50 1.30 0.09 0.50 1.30
FMSYref50 0.01 0.05 0.52 0.04 0.07 1.00 0.04 0.07 1.00
FMSYref75 0.01 0.22 0.64 0.06 0.23 1.20 0.06 0.23 1.20
Fratio 0.08 0.42 0.52 0.10 0.37 0.80 0.11 0.36 0.82
Fratio_CC 0.14 0.52 0.39 0.18 0.46 0.71 0.15 0.41 0.64
Fratio4010 0.01 0.22 0.46 0.02 0.18 0.43 0.03 0.20 0.46
GB_CC 0.14 0.55 0.40 0.23 0.68 0.81 0.18 0.59 0.71
GB_slope 0.12 0.50 0.36 0.20 0.60 0.73 0.16 0.53 0.58
GB_target 0.14 0.56 0.40 0.22 0.68 0.81 0.18 0.61 0.71
Gcontrol 0.09 0.45 0.37 0.17 0.53 0.56 0.13 0.45 0.50
Islopel 0.07 0.32 0.31 0.15 0.47 0.57 0.11 0.39 0.45
Islope4 0.03 0.18 0.23 0.10 0.29 0.43 0.07 0.22 0.33
Itargetl 0.03 0.24 0.26 0.07 0.29 0.44 0.06 0.25 0.36
Itarget4 0 0.03 0.09 0.02 0.06 0.17 0.02 0.04 0.12
LstepCCl 0.10 0.44 0.34 0.19 0.56 0.64 0.14 0.48 0.54
LstepCC4 0.04 0.24 0.26 0.12 0.36 0.48 0.09 0.29 0.38
Ltargetl 0.10 0.46 0.36 0.18 0.55 0.62 0.14 0.49 0.53
Ltarget4 0.03 0.18 0.21 0.09 0.27 0.38 0.07 0.23 0.31
MCD 0.02 0.16 0.30 0.04 0.19 0.32 0.04 0.20 0.35
MCD4010 0.01 0.14 0.26 0.01 0.13 0.26 0.02 0.16 0.27
MRnoreal 0 0 0.03 0.01 0 0.04 0.01 0 0.03
MRreal 0 0 0.12 0.01 0 0.16 0.01 0 0.13
Rcontrol 0.09 0.39 0.35 0.15 0.47 0.53 0.12 0.43 0.46
Rcontrol2 0.11 0.43 0.32 0.17 0.49 0.63 0.16 0.46 0.54
SBT1 0.12 0.48 0.35 0.20 0.60 0.72 0.16 0.52 0.63
SBT2 0.21 0.76 0.56 0.27 0.79 1.20 0.26 0.78 1.30
SPmod 0.22 0.76 0.52 0.29 0.84 0.81 0.26 0.79 1.20
SPMSY 0.07 0.32 0.32 0.12 0.33 0.54 0.15 0.44 0.55
SPslope 0.09 0.43 0.37 0.16 0.45 0.37 0.12 0.42 0.33
SPSRA 0.08 0.50 0.47 0.09 0.47 0.50 0.09 0.48 0.51
YPR 0.16 0.64 0.58 0.19 0.64 0.89 0.18 0.66 1.10
YPR _CC 0.24 0.78 0.50 0.29 0.84 0.87 0.27 0.79 0.88

E: POF {RR S EERHEMER, P10 (ORI BEIALT 10% Busy FUMESR, RF (CRMIXF=1, KR RF AT 50% POF /hF 50%.P10 /M 20%.
Note: POF represents probability of overfishing; P10 represents probability of biomass dropping below 10% Bysy; RF represents relative
yield. The values that RF is not below 50%, POF is below 50% and P10 is below 20% are marked in grey shades.
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{XKF FMSYref75, I, w440 B8 FMSYrefS0
YEh /Nt ol A A BT 26
23 BAFHEE
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A [€ DynF Fl Fratio $(4ls S 56 A
Fig. 1 Tradeoffs in performance metrics of POF and relative yield between management procedures used for
the three different fleet scenarios simulations
A: Generic_fleet; B: Generic_IncE; C: Generic_DecE.
DynF and Fratio are fully overlapped in figure A.
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Fig. 2 ABC calculation using different MP with three fleet
dynamic scenarios simulations

Red line represents catch of small yellow croaker Larimichthys
polyactisin 2016.
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Fig. 3  The sensitivity analysis of ABC estimates to marginal differences in each input parameters with DynF
The solid black line represents 50% quantile, and the grey shaded area represents the 90% confidence interval of the marginal effects.
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Stock assessment and management strategies for small yellow croaker
in the East China Sea based on data-limited assessment models

LIU Zunlei, YUAN Xingwei, YANG Linlin, YAN Liping, CHENG Jiahua

Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs; East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: The most established basis for estimating an Acceptable Biological Catch was by a conventional stock
assessment, which typically used fishery time series data to estimate current stock size and productivity. However,
majority of fish stocks lack adequate description of catches, surveys, efforts, or information about life history
characteristics to support a conventional stock assessment. Recent requirements to set scientifically-based catch
limits, along with stock depletion and growing consumer demand for sustainably managed fisheries, have created
an emerging number of methods for estimating overfishing thresholds and setting catch limits for stocks with lim-
ited data. This research aimed to evaluate methods that determine an ABC as a basis for setting annual catch limits
for small yellow croaker, Larimichthys polyactis. Using a management strategy evaluation approach, 54 estab-
lished management procedures (MPs) for setting catch-limits in fisheries with three fishing effort trend scenarios
were compared. Performance was evaluated with respect to overfishing, biomass, and yield. According to the
trade-offs between the expected relative yield, the probability of overfishing (POF), and the probability of the
biomass being below three different reference points in which the relative yield was not less than 50%, POF was
less than 50% and the probability of B<0.1Bygsy was less than 20%. Our results indicated that there were six MPs
that met the established management target under both the generic fleet and increased fleet scenario simulations,
while fourteen MPs met management targets under the decreased fishing mortality scenario simulation.
FMSYref50 was considered to be the best MP for the yellow croaker fishery within three fishing mortality sce-
narios. Under the FMSYref50 MP, POF varied with a median of between 5.46% and 6.7%, the probability of
B<0.5By;sy was between 15.66% and 22.73%, and the long-term relative yield varied from 52% to 100%. However,
the ABC calculated under FMSYref50 was only 10800 tons, which would lead to a sharp decline in production
compared with the current state of the fishery. The DynF MP was therefore suggested as the management strategy
for the small yellow croaker fishery in consideration of the requirement of reducing numbers of fishing fleets.
Under the decreased fishing mortality scenario simulation, the probability of overfishing was 37.84%, the prob-
ability of B<0.5Bysy was 38.63%, the long-term relative yield was 84% under the DynF MP, and the ABC was
40300 tons. The sensitivity analysis showed that the ABC allowed by the DynF MP was robust to the uncertainty
of production data and abundance index, however, the ABC was sensitive to high imprecision in natural mortality
rate, FMSY_ M, and current biomass and provided more yield on average given increased observations. This indi-
cated that the accuracy of parameters should be emphatically improved in conducting stock assessments with the
DynF MP.

Key words: East China Sea; Larimichthys polyactis; data-limited methods; stock assessment; acceptable biological
catch
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