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ARAHE IR S AR W 2 K R A AR T

KEER: R FOREIEAL, A AR, ol g
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T EE VR, &SR S LY SRR
Z 5 RE A EAR AR A A G, Rk e
MM 1980s (1K) 72.1x10° t HGHNE] 2018 4E1Y
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U0, M, T B AR 2 v I 9 R A
BEFR, 2017 F O %BE =Pk T8 (Portunus
trituberculatus) . W H (Rhopilema esculentum)=5iff
M B U5 T R BR A B i . AR, TR
PEAS B T T B B =, R BOR R  E E
T Ml ol 1) T R B R 5 SR AT AN BH M, 3 3L
X — 1] B I B AT A b 20K P b 4 B T

TERHE A R B BLT, e ) 5 47l 455 4 ) B
DU -5 A 455 IR T 5t 224 7 0 M A BT s )
BERCRMER o BE TR 2 HORh A B i 2R A AR,
R TR AT BRASHE VAl 512 A el B8 PR A )
Jr1ate Hor Catch-MSY Bk it —F i B B4
JrENT . Catch-MSY U 245 5 Iy o iHUT 4 ¥ 3¢
i, MRS D FUE AR S AE B, AT L
SRR . TPRAR . RORRREE ™ i LA ARG
Ml B % i, Froese ZUSIHE— 0 #E T Catch-
MSY, itk T AR IT K I SRR A B A 7 T
FwAtiit, Fr8 CMSY ik, MeAb, ZIrER
DU HRRZS 23 TRl BOAKS BER F FEF8RR A Schaefer
FEim A (Bayesian state-space implementation of
the Schaefer production model, BSM), {#i5 CMSY 4
BSM 45 il 2% i w] LATE [R] —HEZR R 47
SIHTECER, A Bl T I R S R A R ey o 4 2R
RIS

AFFE [FIBFHE CMSY F1 BSM J5 0 H F 4R
I 19 AN EEAEWFY, THRAEY S GO
FLPARDL o X LEPFPACEE T 7R X 2 TPl 7 07 =X
() E AR SR A, 2Rl 28 50 B SRR DA £L
K I, AEFFEAE A BREE 71 7
TEAR M X Z PRSP 7 T IR R, ik —2D
FIE TRV YA A IR AR, R R IR it
DX H A 5 o R AR 5 1) 4 T S A T R B SR

1 ##EITTIE

1.1 EIERIE

B e m e CMSY ik LT s, EEE
A CHEWE SR ) AR X LA . L,
WL R A8 ) I Il 5 A R il e, 2kt
19 NFP2E, 425G 18 Pt S Fn 1 FOCHEMEAEDY,
i 2019 4EGE1t, 19 DR R AR 5 20 o5 4 [ELE ™

B 24% N E 1), HEPRAFNAAE ARG X H
R Ry, AREMEREIR)ZE . ERZE. P
ERCETESS . AR, SRR S 2 i
(Argyrosomus argentatus) . 5 Ui (Nibea albiflora).
fi (Miichthys miiuy)FN8(Mugil cephalus), Ji %
J& T e s AN AN ZE, 2003 4F Z AT A5
LG, BB AR BRE 2003—2019 4F; fi i
A FRBARE T K B R fa(Trichiurus japonicus)
K& (Larimichthys crocea) /Nt ffi (Larimichthys
polyactis) . W(Ilisha elongata) F1 W2, K 5 19
I 1956—2019 4F o fhy T3 [ ¥l Fe 3110 5% o A 2
1 [ LAk A 36 47 (Collichthys lucidus) ) F 135 T
VAN K701 S AN T 5 3 £ R B 7 R B2 o e o B
B 5 B AR MR, 2 M ARFE
IR 2E I 5 e FNTR 1648 Gt 1 7K 98 R
Tt RHEARMRSE, fE2EE 1118 R E S faX
A 1 45 ME BoRAE A, SRAME B A s BE AL
AL A A A5 0 ik, TS I SR A TR IX Y T
b A 7 RE S, SRR EAE R R
g il RE, ERATMIBG RN 3
BN . AR MR R el g A S AR 1Y
FhFE, ZMZE I 2009 SEATFIRIBET, BAAUA 10
AEEE, PRI, MO A 3E 0 6 R BE T AT
ABFFE R T A, N Pt EeE
(Muraenesox cinereus) . BE[4R 85 (Pampus argenteus)
NFE]. B&(Engraulis japonicas)FlfG(Scomber
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300 w #8 Pampus
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]

Collichth
200} = ES Colichys

1§ Mugil cephalus
w ) llisha elongata

FE8/x10% catch

150

100 -

50F

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
)} year

BT 19562019 4F 19 A FZL A A i it 2 1k
Fig. 1 The fisheries production change from capture for 19
commercial important species among 19562019
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Japonicus)[F BT CMSY F1 BSM 430#7, HHpiy
o, NEf L H ., TS BRER | SRR/
%% 1 arifad) & (catch per unit effort, CPUE)% 4 &
H AR DXl B8 IR L T Ay, A 8—9 H,
VAT XML, CPUE Frifi b Ay BAAL /N B ¥
ok (kg/h)o Al /NEAR . I RGO SR
JRZEUR R )ZE M2, SRR & )RR, H
H R B 7 VTR R VL v 32 A B R, AR
KZEER, KM IH4A CPUE &, AEW I mLfl

MR AR AL SR AT [ )R A2
P i RNE, iR R e Rk, 2
GEIR AT RGBS 242K T TR HG 190 1 A i )
fit CPUE 4 3] [l o A 7 f i 15, Al o o
1 R R (kg/met) o HAt AP LR AR Z A
SRR B /K T2 5 5 2 B AR A B I, A iR 3
A A D0k 4 S Wl B IR SE PR AR g, R T
BSM 341 o W B S5, 1l 218 2R R 3 g A4 i o A
BARLR G AT E . PRI RS BT 1.

&1 iFEEYTERENR

Tab.1 Summary of data available for the stock assessments
W BB 7 def 4 By ke * S .
2 species %ﬁiéiztjclf? i‘{%fziéﬁzﬁe%a{%g%i Té\ﬂﬂ {J]Lﬁ}g{)ﬁ% i:ﬁ?fﬁﬂjaﬁ o
time range catch per unit effort abitat  thermophiles source model
K¥i i Larimichthys crocea 1956-2019 NDS WwWw CMSY
/N A Larimichthys polyactis 19562019 20002019 NDS WT W trawl CMSY, BSM
w4 Trichiurus japonicus 1956-2019 2000-2019 NDS WW i trawl CMSY, BSM
[ i £ Argyrosomus argentatus  2003-2019 2003-2019 NDS WT i ) trawl CMSY, BSM
Wil 6 Nibea albiflora 2003-2019 NDS WT CMSY
fi6f Miichthys miiuy 2003-2019 NDS WT CMSY
H§3E A Collichthys 2003-2019 NDS wWwW CMSY
L1 fili filefish 1975-2019 NDS WT CMSY
fify Scomber japonicus 1980-2019 1980-2014 PS wWw [F ™ purse seine CMSY, BSM
W B15 Decapterus maruadsi 1980-2019 PS WW CMSY
B8 Pampus 1975-2019 2000-2019 PS WW 1% trawl CMSY, BSM
i Mugil cephalus 2003-2019 NDS WwW CMSY
) Ilisha elongata 1956-2019 PS WwWw CMSY
L f% Scomberomorus 1978-2019 PS WT CMSY
fifjF} Sparidae 1978-2019 NDS WW CMSY
548 Muraenesox cinereus 1982-2019 2000-2019 BS wWw i ) trawl CMSY, BSM
% Engraulis japonicas 1990-2019 1999-2019 PS WT i1 trawl CMSY, BSM
V0T fi sardine 1990-2019 PS wWwW CMSY
5,06 cuttlefish 1956-2019 NDS wWwW CMSY

e a3 R AR D AR . R, VT R T AR AU T AR 5 B O R A TCET S WUE ; NDS I iR 2 R,
PS Jyrf L EFh2E, BS MIRE RIS, WW SgBE KA, WT SH B IR Fl; CMSY S 58 F ik i 09 fi Kl R it 4R 2 8, BSM S 56+ DL - Jptk
#5725 6] # Schaefer F= Ak

Note: Filefish include Thamnaconus and Aluterus. Sardine mainly include Sardina and Sardinops. Cuttlefish mainly include Sepia and

Sepiella; NDS is the near demersal species, PS is the pelagic species, BS is the benthic species; WW is the warm water species, WT is the
warm temperature species; CMSY is the catch-based maximum sustainable yield model, BSM is the Bayesian Schaefer production model.

1.2 BESH YRl Wk I O R G52 B A R i

1.2.1 CMSY #1 BSM #E& CMSY FALZE X
A FR A L AT & R PEAG AR, Gl i
AR AL g BAG TR R Wik, U
PR . IR s A 07 DL IR IR IR I AR

AR AE S PP LU Rl e N SR 1S K R (intrinsic
growth rate, r)PEATRAE, M r FIKZL ] (carrying
capacity, k)¥J5) 55534 th BEHLATI -k 205,
it Schaefer P EARAAEE L E r-k ZEINFELY)
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L, G SRR IS S IR B R T T AT Y -k
WA, HAREZBIA Y E KT L B Rk
AE A5y B ARRT A2 ) A5 5 B Y eIy L, A
FEid £ 10000 YK .

LR R AL & CPUE B, R Schaefer Il
RS 28 (A Y (BSM) A S AR W i | i B7 o I
fix KA] $F 25 ¥t 3k 8 (maximum  sustainable yield,
MSY)FF XA S A, I r. ki MSY i
3R 5 A1 CPUE (1%, AEW i sh S BiA

B
B, =B, +r(1—7’]3t -G,

X, B, & Hl SRR, B 2 ( AFAEYIE, C
& ARIRAR

A RAL T IRAS N (B3 B<0.25 &), %
FetE R BEE MR R TR, NI A=Y
N FER 0.25k LUR I, BEA TR Al BN,

B B B
B, =B, +47tr[1—7’j3t -G, |=t<025

Texy 4% HETRHIET: 0.5B e, I, Fh70 REZE M
T,

CMSY #il BSM AW Z % it E Ak
MSY=rk/4, Fingy=0.5r, Bunsy=0.5ko FF /KRB K52
FERIE LT S B R ke, [W2PisqT 3
AEESE, B4 60000 21K, #RERTHT 30000 4K
Ao HBEAR AR, [EIFE 10 MEZ—DREAR, £
Ji 45 B B R A A LA RO E, JFRL 2.5% 1
97.5% i N 95% E A5 IX 1]

1.2.2 HFEKFEEETEE CKHIHEFEKTBK
K5 AFFRIKF, R AT BRI &
“HIEETF & TR IF R I R, XN Blk
T LR 20 AR TF & 7 s R g AR 2 6 45 Fh 2k
T FE K SE 1078 FE e 5 3 AN (g . )
L), i, KEM, N B WE 20
g 50 AEARALTFHILR T & B B, i ki fdifE 70
AEAR R R WIOT R R BB 152, Rk, 00 4R T €
IR (Btar/ k) S0 56070 BI85 4 0.75~1; 70—80 4FAY;
WAk E PR IC R LUp LR RO F, WIRAL
TARTF AR, el flis el 0.4~0.8; HAbFE
WK AE 2003 42 2 S5 A TP IR IE 5%, A FHiBisR g
P, WRIRA IR R, (H % R X ey
T BB AEAR RIS, EIAE T A AR, B

®2 J[UMERBMIYICRSHEN EYEXRKEE

Tab. 2 Prior range of biomass relative to k at the start (Bs.rv/k) and the current (Benga/k) of the species
AAH R 5 L O R s N NYSIVSTRN N
PURHIAER G AR T BN H I SR A
relative biomass suggested

at the starting year prior range

selected species at the starting year

selected species at the current year

KEfh Larimichthys crocea, /Nl Larimichthys

%i\lJL;JT‘Zi loited 0.75-1 polyactis, 7t Trichiurus japonicus, W Ilisha -
nearly unexploite .
Y unexp elongata, W Cuttlefish, T filefish
fity Scomber japonicus, ¥F#% Decapterus maruadsi,
IR T #E 0.4.0.8 88 Pampus, HEE Scomberomorus, W88 Muraenesox i Miichthys miiuy, D% Scomberomorus,
low depletion o cinereus, B¢ Engraulis japonicas, fi2% Sparidae, 88 Muraenesox cinereus
b T i sardine
/N 8 Larimichthys polyactis, iy fa
Trichiurus japonicus, [kl Argyro-
kg N ) 6 Mii N - somus argentatus, ¥t Nibea albiflora,
rp 29 R 0.2.0.6 :éi; = ]\'flbea alb;;{?ra, 'M”Chthyb Y, z W§2E £ Collichthys, 1 Scomber japonicus,
medium depletion - i Collichthys, B Mugil cephalus, 11 % i W R85 Decapterus maruadsi, 8 Pampus,
Argyrosomus argentatus « i X
&8 Mugil cephalus, #) Ilisha elongata,
i Sparidae, #% Engraulis japonicas, %
I, cuttlefish
7 ZUTH#E strong depletion 0.01-0.4 _
0.01-0.3 Ly filefish, Y0 1 sardine
£ 5 &
B ik U FE . 0.01-0.2 B
very strong depletion
0.01-0.1 K et Larimichthys crocea
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AT ATt &, JediiFlh 0.2~0.6,

Hh ] A B f: 5 561 PR3 3 i K AR B (Conax)
Fl e /N R B (Coin) B 22, FF R K-S BRECR SC
BR[181RI A3 3 A5, B AN R (& 3): #&
Cin+ Cmax 2557 B/ (Crnin/ Cnax>0.6), 1 ] S K2 4F
13 BB ] J ) e [, SE 56908 Bl W) ds e e A= )
o 27 Coin FF T Cax ZJ5, W Crpin F—4F
SRR SRRy 2 FEIE: (1) AR
B W) B (30.5) « Conin £E03 11 IAE I [] 132 57 i
BB, H Cuin M Crax 22 7 0 282 FE (Cruind/

Cinax>0.3), NISEEAE Yy i I E A 0.2~0.6; (2) H:
R G s rh (] S 56 A M) i R R 0.01~0.4 047 Crnin
SEGY LT Conax Z T, W Crna b —4F A 1 ] 4EA53;
SR> 2 R IE: (1) ARG S5 8m B Crax
AE A5yt BLAE B[] ) S i e B, s AR et B 2
Ham, D) e E] S 56 A= ) i R R E R 5 (0.5~0.9);
(2) B FBIAFERRTER S AFHR R A Coax 2 F K
(L1 <0.33), MISEss A=Yl 0.4~0.8, HiAh
TR E N 0.2~0.6, FIRGER, 2 Conin F1 Conax JH
IR ER LSBT 3 AR, I R R AE AR /MBS

x3 FEENEMELRTEEHERL

Tab. 3

Rules for the intermediate relative biomass prior range

Ze Hh B4

condition 1 intermediate year

FHE2

condition 2

H BT AR X 2R 4y A SR 6 Y

intermediate relative biomass prior range

Cnin/ Cmax>0.6 (Vstartyena)/2 -

W4 55 56V Bl prior range as the starting year

1 Bsmn>0-5> yminC<(yslan+yend)/27 C‘min/C‘max>0'3 02*06
ymin >ymmx ymin —
oo ‘ Hofth 0.01-0.4
Bstarl>0 . 5 B ymaxC<(yslarl+yend)/25 0 5709
(Cmaxfcmin)/Cmax/(ymax*ymin)>0-04 0.5-0.9
Yminc<VmaxC ymaxC71
Cymaxc-6/ Cmax<0.3 0.4-0.8
Hofth 0.2-0.6

2 vy A ) 1 S 0 v R AR i B S — AR R AR
Clastyear PN e KU 1 FUAH. Crastyear/ Comax B 7 o
# Clastyea/ Coax>0.8, 56 B0 35 Fl i 0.4~0.8;
0.5< Clastyear/Cmax <0.8, 5% 50 & [l Ky 0.2~0.6;
Clastyear/ Cmax<0.5, JEHEFEIN 0.01~0.4, ZIF T,
FhEENE I O @k BT &, oy iR AR,
M Clastyear/ Cnax<0.05, SCEVE R E N 0.01~0.1;
2 0.05<Clagtyear/ Conax<0.15,  J¢ 1 6 Fl &% & M
0.01~0.2; 24 0.15<Clastyear/ Cmax<0.35, JoI 11 il i%
FEN 0.01~0.3 fH 2, U5 2 ity S 5363 Bl 9 e /M
B T b Se i /ML, DK 28 0 S 56 45 W] T 0 46
Sel . L a e iR 2,

1.2.3 r-k5EWSEE  CMSY 4047, #f Fishbase #2
BRI FIK S A N SO, Hidp, SRk
SN T DA R R L X (DO N VS =W brix i)
W IE, JGH AR P o AR G SRR RN T, R
“T R SRR WS, Hrh it Mg 6
W% [Bl65(Decapterus maruadsi) . ¢ . V0T 1k =Pk

SR, HABFIE N PRI (R 4. k Bk
T 3 FMBBARIE A AE: (1) W TR AT
REHT &, AL & T PR AR OR AR DRE ; (2) Fiunsy
FORIHEA ™ 0 B OG, IR r b
BRANT BR A FEAEAE D & AR BRAN B BR A HEME; (3) ™
HRIR AR R KRR S b (L E 2R TRE

HIRFZE, £ DL ERR, B3I A
LS A ) R AR A R 2R
C 4C,
Kigy = —5, Khigh =—"
Thhigh How
2o e g R ) R R Y A
2C, 12
k10W — max , khigh — CmaX
g high How

BSM 534, ¥ r 5150 Ak R LIPS (E R
WML e 00 2 B, % pR BRI e 3 ot S TR
FEVEE, B irf=3/(rhign-riow), FEUREbRifE2E
B 22 #[0.001irf, 0.02irf] 4151 4347 o M8 k R xt 5L
EZG R, K550 A Sl e A R LT3 E R
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Tab. 4 The prior range of population intrinsic growth rate based on species resilience

K5 r e fh
resilience prior r range species

B hioh 0.6-1.5 H @i i Argyrosomus argentatus, ¥ 10 Collichthys, #i Scomber japonicus, W [® 5 Decapterus

= hi 6-1. ; .

g maruadsi, ¢ Engraulis japonicas, VT fi Sardine
KEfa Larimichthys crocea, /Wit Larimichthys polyactis, i f Trichiurus japonicus, #8 Pampus,

74§ medium 0.2-0.8 Wil 4 Nibea albiflora, % Miichthys miiuy, it Filefish, # Mugil cephalus, D% Scomberomorus,
) Ilisha elongata, 1 Sparidae, 88 Muraenesox cinereus, 1% Cuttlefish

1% low 0.05-0.5

A very low  0.015-0.1

HUCME Y e 00 25 B, BN BE bR o 22 B0 R rh ol
T BRZEMER 25%.
124 FIHRH ¢ EWEE A RIICETH
D555 07 0 3= FEHR RO o5 A AR ) Y L A
CMSY F3 A e 50 78 [l 5 2 4 F

KR AEYRRTET 075 B, g =

0.257 5 CPUE o o 057 CPUE 0
’ high —
Cmean © Cmean

K 8 /NT 075 B, g, =

0.57,,mCPUE, 1y o Thigh CPUE 1 can

Cmean ’ lgh Cmean

T, Grow FIT gnign 73012 T 41l 2R 5SS 90 T BRAN EFR,
Foem 7 1 SCIIE Bl JLAF- Y950, rign 72 7 S50
il B, CPUE ean S5 5 4EEY 10 4F CPUE V-3
(B, X T RIRE I FaRE, B E 5 4F i
R CPUE; Xf T | REREURIKE 11, W
125 10 4EF- 2 3k 5l CPUE, Crnean AR
HHE,

AT DL Schaefer BEARIES, BE g IR

BOEZ G, K g LR ek B ek g,
Hor BN BRXS RS S P, bR
TEH qrow ZE(EAY 25%
1.2.5 FhEERBAIEME RS XY & (the
ratio of biomass to the maximum sustainable
biomass, B/Busy) 15K %1530 5 MIREGER 5), 7
P g, WS 14E(2019 4F) B/Busy, W
il 19 ANFRASFEIEF AR, FF 20 Hr B2 IR 19 I3
AR,

K5 WFPIEHIKBH B/B,., XS HFIRE)
Tab.5 Stock status categories corresponding to the range
of B/By, of stocks under assessment”>>”!

AHXE A Y R
relative biomass status
<0.2 i collapsed

0.2-0.5 T 5 BE A 5 grossly overfished

0.5-0.8 i B4 457 overfished
0.8-1 R Aod B 5 slightly overfished

=1 {5 healthy
2 ZERESW

2.1 CMSY #1 BSM 1= B RiE M4

I CMSY #1 BSM ALBIX] 19 ASFp 47T
i, BB FZEHR T CMSY, 7 ~&# CPUE )
TP 3T T BSM J3 At i A/ N R R IX 2
Tl i) B AR 85 fh, ARk, R e,
PLZ RS AR08 CMSY Fil BSM AU RIS |
SR LIE 2 B 34 A F kS SR ALAY (A oG,
T CMSY BB 531, r RAEH 0.579 (95% & A5 X
1] 0.409~0.82), k FAEAE A 4915%10° t (95% 5 IX.
6] 3566x10° t~6775x10° t); BSM BB 4347, r i
{54 0.496 (95% & 15X [0] 0.304~0.811), k FF{i{H
H 5708%10° t (95% E-(5 X [i] 3840x10° t~8484x10°t).,
PR -k TR RS AT 22 5%, CMSY At T8 &
() r FIEAIK k, BSM 255 A0 i, ({5 X B
A (K 2a) MRAEEY %2 7% S 46865, CMSY
BSM 5 7R Ak 1 (14 28 1k 4F 5y AH X A W i 43
0.363k (95% B A5 X [] 0.21~0.543), 0.341k (95% &
fHIX[A] 0.196~0.579), B/Bumsy THLESM K 0.726
(0.42~1.09)F1 0.681 (0.391~1.16), BSM # B & {5
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DX TR BT, U B A A B s AN

FEXH A2 ) 48 (B/k 1 B/ Binsy) WIS AL B S M T
KB AR S AR 3. LA o ], CMSY Al
BSM E B AL AR T a4 (E] 2b~2d), Hp 50
AEARF] 80 AEARE I R IR AR X AR, 90 4R 22 5 A=
Py Gl TR, (EA AL T T RS R APIRES ; CMSY
A3HT 2002 4EAE YR % 5 By LT, HIt T %44
YIBREE . AR A2, f145 CPUE A9 BSM 7 i AR
T AR R AR RIEZS, B BSM AN A 9 5 1)
FIRIFE ST CMSY, 2000 4 LIRAE 241 R
SRR AR Ak, VAR 25 B RO, EN A
T CMSY,

PRSI /N o £ (PP AR AR B AR —B(E] 3),

10000
8000 [

6000 [

4000 [

73, 1/(x103t) carrying capacity

0.2 0.5 1.0
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Fig. 2 Results of the CMSY and BSM analyses for Trichiurus japonicus in the East China Sea

a. Viable r-k pairs identified by the CMSY (gray points) and BSM methods (black points). b. Biomass trajectory estimated by CMSY
(thick solid line) and BSM methods (thick dotted line), along with the 2.5th and 97.5th percentiles (thin solid line for CMSY and thin
dotted line for BSM). Relative abundance data scaled to the BSM estimate of k is represented by points. The vertical lines show the
prior ranges for relative biomass. The horizontal line indicates Bps,=0.5 k, while the dotted horizontal line indicates 0.25 By, as the
limit below which recruitment may be impaired. c. Estimated relative biomass trajectory (B/Bmsy) by CMSY, with the gray area
indicating uncertainty. d. Estimated relative biomass trajectory (B8/Bmsy) by BSM, with the gray area indicating uncertainty.
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Fig. 3 Results of the CMSY and BSM analyses for Larimichthys polyactis in the East China Sea

a. Viable r-k pairs identified by the CMSY (gray points) and BSM methods (black points). b. Biomass trajectory estimated by CMSY
(thick solid line) and BSM methods (thick dotted line), along with the 2.5th and 97.5th percentiles (thin solid line for CMSY and thin
dotted line for BSM). Kelative abundance data scaled to the BSM estimate of k is represented by points. The vertical lines show the
prior ranges for relative biomass. The horizontal line indicates Bpg,=0.5 k, while the dotted horizontal line indicates 0.25 By as the
limit below which recruitment may be impaired. c. Estimated relative biomass trajectory (B/Bnsy) by CMSY, with the gray area
indicating uncertainty. d. Estimated relative biomass trajectory (B/Bmsy) by BSM, with the gray area indicating uncertainty.
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Fig. 5 Catch relative to the maximum sustainable yield estimated by CMSY and BSM

Seven species with CPUE data were estimated by BSM, the other species were estimated by CMSY; The dash line
indicated maximum sustainable yield, with indication of 95% CI in gray.
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Fig. 6 Estimated B/Bysy trajectory predicted by CMSY and BSM models
Seven species with CPUE data were estimated by BSM, the other species were estimated by CMSY, with indication of 95% CI in gray.
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Tab. 6 Estimates of relative biomass and status as obtained by CMSY method for 19 species

) WBE KR TR I)/(x10° ) BRPIHRE ™/ ZOmiMAER  AHXTA R X SE T KA
Fh2E species intrinsic carrying (x10°t) maximum  depletion level relative relative fishing s ta;:s
growth rate capacity sustainable yield at the last year biomass mortality
K e fa Larimichthys crocea 0.281 1412 96 0.037 0.074 3.828 C
/N4 Larimichthys polyactis 0.530 929 121 0.363 0.726 1.690 0o
Wil Trichiurus japonicus 0.579 4915 699 0.414 0.828 0.944 SO
H Uit Argyrosomus argentatus 1.100 234 64 0.481 0.961 0.933 SO
B Ui Nibea albiflora 0.562 334 46 0.397 0.794 1.255 O
fi Miichthys miiuy 0.505 414 51 0.639 1.277 0.847 H
My th Collichthys 0.943 184 43 0.174 0.259 2.87 GO
L g filefish 0.282 1371 94 0.206 0.411 1.597 GO
& Scomber japonicus 1.120 1031 286 0.330 0.659 1.590 (0]
W /%5 Decapterus maruadsi 1.120 1146 318 0.449 0.899 0.903 SO
#8 Pampus 0.741 1073 197 0.420 0.840 1.120 SO
fi§§ Mugil cephalus 0.504 356 44 0.480 0.960 0.897 SO

(f$%% to be continued)
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(8% 6 Tab. 6 continued)

PELHE KR R I1/(x10°t)

CINTESE- s V)

KIEAERE  ARXMEY R ARXBISE T s

i species intrinsic carrying (x10°t) maximum  depletion level relative relative fishing status
growth rate capacity sustainable yield at the last year biomass mortality
) Ilisha elongata 0.502 198 24 0.384 0.767 1.299 0]
L8 Scomberomorus 0.512 1133 143 0.674 1.348 0.637 H
#f§2& Sparidae 0.501 414 50 0.342 0.684 1.511 (e}
385 Muraenesox cinereus 0.504 1421 175 0.665 1.330 0.604 H
it Engraulis japonicas 0.957 660 157 0.538 1.280 0.658 H
VT £ sardine 0.892 180 39 0.157 0.314 2.102 GO
8 cuttlefish 0.422 749 78 0.486 0.971 0.871 SO

T C ey, GO N Mt BEA B, O i BEHiT 4, SO e i LAl £, H A f e
Note: C is collapsed, GO is grossly overfished, O is overfished, SO is slightly overfished, H is healthy.

*£7 ETF BSM 7 MEMEXNEWEFRETIEN

Tab.7 Estimates of relative biomass and status as obtained by BSM method for 7 species

e PEORICR JREUI(10%) RCTIRSS R SORINFEE R AT
species intrinsic carrying (x10 t) maximum depletion level at rjclatlve relative ﬁ§h1ng status
growth rate capacity sustainable yield the last year biomass mortality
/N A Larimichthys polyactis 0.466 1010 118 0.341 0.681 1.830 (¢}
Wil Trichiurus japonicus 0.496 5708 708 0.494 0.981 0.820 SO
H Ui fa Argyrosomus argentatus 0.983 262 64 0.326 0.653 1.413 (6}
fify Scomber japonicus 1.146 1065 305 0.474 0.948 1.066 SO
#8 Pampus 0.675 1194 202 0.523 1.046 0.865 H
383 Muraenesox cinereus 0.471 1454 171 0.641 1.282 0.679 H
it Engraulis japonicas 0.945 690 163 0.623 1.247 0.598 H
E: O Jyid BEA ST, SO 4R BT BEM BF, H DB filthR.
Note: O is overfished, SO is slightly overfished, H is healthy.
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Fig. 7 Historical trends for 19 commercial groups
in the East China Sea in 1980-2019
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Assessment of commercially exploited fish stocks in the East China
Sea using CMSY and BSM analysis
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Shanghai 200090, China

Abstract: Stock assessment involves providing scientific and quantitative evaluations to objectively inform
fisheries management. However, data limitations are a common challenge for global stock assessments. Many
exploited fish stocks in China lack quantitative assessments due to the limitations imposed by the data
requirements of conventional stock assessment methods; ultimately, this hinders the advancement of total
allowable catch (TAC) systems in China. The catch-based maximum sustainable yield (CMSY) and Bayesian
Schaefer production model (BSM) are recently developed methods that are most suited for calculating the intrinsic
population growth rate (r), carrying capacity or unexploited stock size (k), maximum sustainable yield (MSY), and
other reference points of data for fishery management. Reference points for 19 commercial groups exploited by
Chinese fisheries were calculated over time using CMSY and BSM methods by evaluating catch and abundance
levels. The results showed that one stock collapsed, three stocks were severely declined, five stocks were
overfished, five stocks were slightly overfished, and five stocks were healthy. The long-term assessment of stock
status demonstrated that the proportion of stocks at biologically sustainable levels declined from 95% in 1980 to
26% in 2019. We also compared the CMSY and BSM methods. The BSM method, which integrated CPUE data,
resulted in wider confidence intervals and moderated the trend of biomass trajectories, with a final exploited
biomass relative to the biomass at maximum sustainable yield (B,19/Bmsy) for three stocks that exceeded the
overfished threshold. This suggested that CMSY may overestimate or underestimate B/B,s, depending on the trend
of stock abundance. Overall, independent fishery surveys should be conducted to obtain CPUE and biological data
to improve assessment accuracy.
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