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SRS GRS . RGBS | AR B4 X B R
SRR WS R UL B S HUE BN,
IXEEAE T 1R 250N A i A e ol
TEAEXELLSRAS . Bl = Wl e SO R /b D
B, AR DS 2R A R AR BT IR DEAS A T B
PA YR APIET R S % Sl D Rt
ih, kil A A R 1% RS T R4
el TR P B SY, T 80% LA b BB IR AL T AL
Pa B = B BEPY, ol Tl S8 T i G kA e ]
NS B Mok, DX A8 PR A 2R 8 e = vk
A 0 B e = b B DR AR BIF 5 0 1 U8
2013 4F, <Hdfa s = J5 e A O SR AL 7
15 K £:(World Conference on Stock Assessment
Methods) 1 g PU -k T80 —P1 B4 EAR A
LN B I T ARZE XS JLAh B il = D7 ik A 7 T
SEPERCIIEC 5T, B Bt = 0T IR DT AL AT A A
Sfe i 37 3 S0

AR, ST R S = RN B R A R Y i
P RR A B H £33 A ER oK, ARl B R
SEH TR TR 2B Z YA ik . AR SCRSS
PRI B B B e = TR URITAL ik ()BT AR
IR, A Catch-MSY (catch-maximum sus-
tainable yield)i%I!'"  CMSY (an extension of
catch-MSY)#i #1121 DCAC (depletion corrected
average catch)f#(3]  DB-SRA (depletion based
stock reduction analysis)f I K2 SSS (simple
stock synthesis)B 1Y, (2) T IARKFE po#E 8,
41 LBSPR (length based spawning potential ratio)fi
#IUST LIME (length-based integrated mixed effects)
Fi#IU6 BB (length-based Bayesian)#i I 1) K

LBRA (length-based risk analysis)#i %1184 - i,

AR 22 [ A2 285 ) IR ke = J7 10— 2L 28 1) ¥
AT TR IR PG B FE, R X TR DG SCRR
>, A4 Shi 2RI A Catch- MSY BRI X7 L
KAE-FERK T] ff(Cololabis saira)ix K 0] FR4E = &
(maximum sustainable yield, MSY)#EA T4t 5, 5% &
T 1T S, [R5 5T AS R B 8] 5 40 FAS
[ 2o A 2 X AR R 4 LA B o Sl B AU O
S3# T Catch-MSY FEALFI DCAC AR L K7
£ RKE% (Prionace glauca)9t IR 1 P-4 25

KBPIE TR MSY {EARRL, ] 9% SR A R
A R A SO B = SRS U5 ik
SCHER BT SRR L, AT AN AR sk
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EARR MO FEE R AT AT T RS, DI T
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Q)MA FAEMEEA R L E B bR F e 49
ST AR DL ROIT RRS; (3)H AT B
#9477 BE (gross value of production, GVP), il
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ARG LR AN K AT BB RS T SE A 2B ) &
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L5511 B Fh o YR PP A AR R i LA — i IR R
BT 2% R A R SR = el i 58 K, X
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FRESS A AETE R E PR, A A e BOZ
T A BT A A il sk DA R S B 1 e =
il HAE— o B LR T 5 B IR IEAN i AE 1%
el g P,
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Bl B = J7 1% 2 FRT IO BTG D 58 A #4
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NEEIN L. R L Y PE S S NS /1 0L il L)
AT JURAR B AE DA 5 b Sk %, e I RR
B ke = A AUBIE 5 7 B N AR R D . R, AR S
3 o SCHR 43 B % 3 Y 3 e AR B A5 7R (Cateh-
MSY I CMSY #ifl | DCAC #<#! DB-SRA
BIRIFN SSS AR AL FIEL TR K AL AY(LBSPR #5
Al LIME #i% | LBB #AUF1 LBRA AA) AT T
M, R L R, Bl L PRER DL
2B R AT T IR AR, Sk B [ 3T Vi el 5% U
ARSI e FTRR A48 BRAR AL R S
2.1 Catch-MSY &I

2013 4F, Martell fll Froese %3177 % T Catch-
MSY R FfFIH 146 FhoT X IZAR R 3E 4T T 00
B, WSS RUE I T R T+ MSY  (E W Fa (g
PEM Catch-MSY A8 R Ty g ki, A1
T AR A FNZE AR (A B2 IR R/ N & T4 8
T MSY A5 f ks s = PEATAC R, JRCHE 7ok
s/, AT B B R A R e R O
Catch-MSY #A1 J& 3L T Schaefer o) 4= A5 AU 5k
HE AR R, st g AT

B, =y,Ke", t=1 (1)

B
BHl={Bt+rBt(1—E’j—Ct}e“,t>1 2)

K, B N o1 AELEY) B, BN SHT R =, C
AR R, K N EREE K # J) (carrying capacity), 7
b Y LA K K (intrinsic rate of natural increase). i3
PR ZR I A IERSMG, v, M7 HAF & IER 10,
PR 0, BTN oo yo MR E Y FEAKF
(BV/K), MR TR AR, Wy =1,
TEff ] Catch-MSY RAIHEATPFAL I, B /5%
B R A A R () P ER 58 2 94 (KO Y 5B 36 20 A1
DA S PFAl A 4 AT FH 28 1k AF AE X B U5 LG 23 (Bryr/K
I Bryr/K) B KRB il o 158 Lk AF A 5 I L %6
REGURN 2% Martell 551 HFFE A 42 1L 1 %K
HER 1), RIEIEERE LI P B 1232 0 . X
TR, QPR AR RS i R R N T
0.5, B/K (y1+y,) I35 E K 0.5~0.9, 750 B/K ()75 ]
N 0.3~0.6, X TLARAE, WARM RS RO AR
HZ /T 0.5, B/K(ysty )BT F Dy 0.01~0.4, &

BE En BN, HAG R E I RS 40N 4
%, AR (0.015~0.1) . 11£(0.05~0.5)., 4
(0.2~1), #(0.6~1.5), X F—A4pEfafh, #7%
BRT r T 1S, TR DL L2k r A8
MFEI A . K PSR A — e T FR &
B A R R B (Cuax), b BR O my iff
AR 100 5 (100x Cpax) I35 5341 o

PAFEA A K A, N r Bl K SR
AN BEDLIEE —K LA, SR R —F IR
SRR T B iR TR IR A, R A (D FIA
QAT E ANV R . R FAS A4
AAE LR PR %R

LOIG)=1 y3<B, /K<y, (3)

L(©|C,)=0, y3=B, /KIB, /K=y, (4

BAAMN r-K DA TR G —F IR R
HRYEA K (DA o A 2 E R P R kA
r HK IR, DR B LR R
Him g, FOBT DB SR . K DL MSY
B 582, SR Schaefer 4y o fi % rh
MSY= rxK/4 BRI MSY {8, RHXECE
Y A b o 22 (SD )R A i AN 22 1k

4 Schaefer |43 /= R A i i SRR E — A
ARSI /i & Catch-MSY BT (%) 64 i 4%,
X J rp i el B 7 2 vl
iR TR B B K 1, K B RRARMERf R, Ik E H
b B R AR B A EOVE S K B BR AT BE 23X 0
A 45 B3 AT E . Catch-MSY BRI YS A1 il —
AR R B R FE L AR B R, TR LR
THRYE T MSY fiiHER TR, HFEZER -
BEFN K 0936 e 2 T MSY A5 iHE R F R, T4FE L
R E S B T B IR S AR Ol R

Catch-MSY I FEF Gk = ¥l h 53] 7
W . Urias ZP8FH Catch-MSY  #58 %f
1974—2012 4F[a] 55 VG &F VG JL #2522 4 (Dosidicus
gigas) PR IEAT T PEAL, RAT T RR T4 &,
[F) FF & B B AR T 2K JE 4 25 B4 T R 2 3 3k X iy
5 3o R 1 A R T B VR P G 2R R A mT R
P, (AR Y 0 AR AR A R RE R R A B
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3 Fhil BEIRAY MSY {H, JFX H BT IR PR
o Shi 2R FTZ2 AR IR X PG Jb K- B Ak 7D f 5%
BHEAT TV, Z5RIER] T Catch-MSY BB Al
FREEZ Wl MSY (R RS BREE%ER
FIH] Catch-MSY  #55 %I Xf E[) B 7 W5 AR i (Makaira
nigricans) ) i K] #4775 MSY #1715,
ZERBUISHOr 1K BRI FUHE, T MSY 5
SR r RIEASE, BUEAT R 7 51 B X PE AL 25
Some A PR, TS AL 1k A i AR B R R B
B ARt BT R AR M iR R AP, BRI Baois/Busy
KT 1, M RARBEER P PRI G 550, 2084
JEHE, BI Faors/Fusy KT 1o

R1 RAEMLLFERREHEELRDN

Tab.1 Resourceconsumption ratio of start and end years

BHE time RS EAFE catch/Cuax  WIRHR B/K
ERAGAE <0.5 0.5-0.9
first year =0.5 0.3-0.6
last year <0.5 0.01-0.4

22 CMSY &

CMSY HEHI I Catch-MSY HERI (1 kcidk, ik
TR ) — Sl 5, BRI T SRR RIS T
:(Monte Carol, MCY&1E T~ Catch-MSY F#I i) &
ifwm2E, [T LAZE & BIR ZE G R AEY %S
Z 5 MSY. MSY CRE T BHHI FET R (Fusy) «
MSY RN IR (Busy)  AHXT B K/INB/Buisy)
LR B IRIT 5 (F/Fusy)' e CMSY R fiftple 1 7%
S A5 TR FE A T G A 9% R LAE (B<0.25B0) T & 1
flitE 7= 1R 5 . 5 Catch-MSY AERIARA, %A
TR T e 5CHR [RVRE Sy vt AR o 5 . B IR FE AR LA
FAREIME B . T RSN r-K A6 Z 7R
T BN SCI A5 I . K DL W) B ETR,
AR B T A BRI . B R AR —
BF, WK% K AEPES: ()R RN T
0.01K (RIBTIE AR I5); (2) T 4 9% 5 it 7 7 v [A] 4F
PR RSS2 A1, (3) TN A e VR VE A B e
— AR R Z A, B U AT A,
WA Ry r-K 2 A AT 9 2 ) 0300 S T AT 1,
Fks HAE AR AT 08T . CMSY £ 5 Catch-

MSY R AR Z AT T8 R = MBI G
WRETREN r, TAIEFE = MIE 1 2205 X 538
KW OB R, A0SR BB
B AN R R R s AR R E 1 E5, CMSY
B 2R AR MSY (B F K {8, 333 %) 7 Ml el i
ARG T R PR AR T AR

UTAER, [ P A R A R R AT T i
b R IEASG B 5T . Hélias®" oy 4 kR 4 20 41
(FAO) B4l 11 X (3L 5000 Flfa 22 ik 24 %
Z o, Hor 42% MR B 25 T CMSY Bk
. Winker ZPLE ] CMSY HERIRF ALK G
FIRE K VG EE K5 8 (Isurus  oxyrinchus) B JFCAR I HE
137 PPA, JERS 5 DUt iR 25 2 () B k47
T He#, 53R kB FIL KU K %, CMSY
S L5 D1 3epR 25 s (Rl R R AR D), R e K P
AP 25 S P RS R A B0 R I 22 5. Ren 2502
H CMSY BERIPEAL T PG b AV FETRR I, 3 Fh il 5%
U8, 38T B/Busy FIWHX 3 Rl 4140 TR
FEBE (R FER BIIR S, T B S if SR OB 2 15 it 10F
PR TR, 3 AR T R T T v
IR A Y255 0, TR R DL ik 2 25
[ ABS R0 L K% 2 L () FR) A P AR R4 T T X L A
5T, 455 % B, B Eh I O 10 0 R H AL T
IR RPIRAS, %ML T B TR AR
2.3 DCAC %!

DCAC R AE P A PR I A, w] o K
540y T S A0 B e = Ll A3 ] 2 7 B AT 2
FhAE, R AN T B — o I ) 9 A 3 AR
W BERTEWCR ). ARIET RO . PR E
1 Busy/Bo VA2 Fysy/M 228511 #0038 53 MC
RN B30 ARE 3R 43 A 18 Ay B8 T el 6 v A o ) A
SRAYA, ARk A T LR SRy S e L 0 T
FARZS AR bR . BAMBORTE R PR IR WA &
A B KRR TG LR, 3% — 31 10] P9 - 24 a3k =y
AR AR . FF— BUR K AURHRI Y (10 4FEK 10 4F
PLE), Ak il oy R T RSk () 7= e o A A R
— WA A I A TR SE Y < A MR 43
AMIGR W R W=ABo 3R, IR A ] ]
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BO
A, Bryr MR IGFEFE TR, Biyr WL RAFE TR &,
By NIFIR G . WA BEAE " AR
Y . =0.5MB, (6)

pot
K, Yoo MIBTE " 5o

Bt % BFIE IR A, Restrepo 26U BRI T 4h
WAE T A PR 7 C L i, HATE
B, KZH00 R i O R R M2
(%) Busy 18] /NT 0.5B,, 0.4B0 WP AE N Busy 1)
AR, BLAE, Fusy=M BRI AN I8 ek,
o2 B X A &, B Fusy=M 1BECH
Fusy=cM, Hrh e HATRES/N T 10 Ik, ¥R~
AR R

Y., =0.4cMB, )
DCAC B ] 2L 7 1 A 2N

__ ¢

Y . =
WYy,

v, D COhin AR SR, n YR B [ B

DCAC #i 8 F 2R A (1) M R MKTEE
G3AT, ¢ M A NRMIEZS 535 (2) TERE B I8 42 B i
BRAEBRBAWERT, 783X — i 715
AR ATRELENY; (3) AR RN R K A= i A 0 £
Ffr o R0 [ ARBET AR T 0.2/a B, WZBIRIA
e, Bt 0.2/a MBS FEMBIE AR /N, XF
TR vy 1 PR R AT VRAR B, S5 H A
SR B R E PEDRY . DCAC BERIAE 18 - i 3k
AR LB R A, (DR R FAE 5 L
R MSY. HATERNSMEE X DCAC BRI T T
I Z BN . 2015 4F, Newman Z50F ] DCAC
RS 5 [ 7 0 e %) L RGNS a2 A T T B U
TEAGBESY, 455 DCAC R 7R E i B = ol
Hr & I PE . Arnold %P7 DCAC #ERL A
DB-SRA #RAIPEAL T 3l (Sebastes pinniger)H
PEWRCRBL, RIS 2B 1 3R R LA B A= 24 B 500
P Al K VO e D A A R Ay B 1 T R o DA R
5B (overfishing limit, OFL)AY M, 45 9 %
PR, MACH MR R A, PR Y 38 S IRl B
SC”OFL, 4K DB-SRA #1781 {25 W% /N T DCAC

®)

R4 B PRI (HL ) J7 25 PR 3, DAl 245 S Mo
PR B FE T I AU K R T ¥ 3 B0 0 i i
PIXE TN, A= E s 1 I R R AT AR K5 . Fan
205 BSLIE T 2B R S i A £ ) T R e B AT T
{5, 45 REKH DCAC BIAME A AT ReLk = 1/
F MSY DAKAE RG22 05 Bk
i/l DCAC FEIAL BT BN BV K 75 % (Prionace
glauca) T FFLEE 7 /e, W92 FWE ] DCAC Jrik
A5 BN BE VR R S MY T e ek iR 2 AT AT, 1%
AIFGE AT L Ay ST R v [0 T e M ) W R PP A 4 it
2%,
2.4 DB-SRA &8I

Dick Fll MacCall T 2011 4E4 t T —F i B %2
Pl = 771 (DB-SRA)'Y, %A HI45 4 T DCACH
FIGEUE 25 98,43 BT (stock reduction analysis, SRA)!
FIEERIHESE, JEXTBENL SRA HE ek, I H RIEEE
SR RIE I A 2 SRS LU A BES 5 5 1
WER A0 . FRAIAYE AN M. Busy/K. Fusy/M .
PEUR R OR DL S R B . 45 DL SR
AMEJ5, DB-SRA A2 3] 5 5y AT AEKF-F1
Jij S ¥ Ak B A DG FC Y E A R ORE, AR A
Fusy. BEIRTEAELL M R i B AR B A W AR T b
B OFL, izt BEMEALA H e 4 AR E
RZAE, BAEER AT DIAK S — A R4 455 4= P it A
OFL {H. DB-SRA ## f2id i DL T I A 3R 22
SRR S LAY

B, =B, + P(Btfa) -G )

A, B, & t F IR, P(B, e T t-a FHEY)
R AR TEAR P i, WA R P ORT DR
ZMIE,Cy S -1 R

Ba_ B,
Pdia):gMSY[—}—J gMSY( - j (10)

A, KXY FIRGAEY &, MSY J& ok n] frae =
i+, n /& PTF (Pella-Tomlinson-Fletcher)fi #4142

MRS ¢ B— P RENER, oo

nn/(nfl)

g="— (11)
DB-SRA HB 2 H NS A N« EHES

BB, Oy TSR, R T RO,
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PTF BRI T 1978 4E#, Fletcher TS 4 fk, W LLR
T MR T E A 7 T W (B Y Y BB (0<Bpea<1) il
MSY B, (H 244 7= g il 2% i A v AR, 78
AW K B = A ad i A e (R R T
Bpeak<e*1 I 7E BB Y =5 Beverton-Holt SE AR %k
F6 % R (BHSSR)Y BEBE{E T (h>0.5), 12
ERAE . McAllister 254458 1 #2 1R 4 Schaefer-
PTF 1% 4% PTF #i5, H.Ap Schaefer f&A1i%
T Bpeax VAN I04: 982 . DB-SRA B[ 4E 5 &
JRUAE X i 9 IR T fd b, ET LU s
Wk AR A AR B 2 H A R & AR T
H BT, DB-SRA AL AT DLk /D ml FR 4 = Al
B EYE, TR A AT s Hfth 5 5 S 05 ]
i MSY Fl K Al 55 A £ . DB-SRA BRI}
T EE ok, Foan )y s e R A AN E TG TR
BBk, 5 DCAC #AUA L, DB-SRA
AR J2 TN 58 35 1 S VR PR A AR AR, B T LA B 58
ARSI S E LAY %S 5, DB-SRA i
A5 DCAC BRI —FE, XFT HRICT RECH By
(R e M, ARG F 9 R A ek bR o R, L
ANIEA ASRIET RECKT 0.2/a R EE, TEAL B2
oG B o O R R IS S 2 A KT OFL A Ao
ANH E MR VR A AL SRS A A, ORI
SO FR ST AR A T 5T 1) LRl B 28 56 0k B 11,
A —SL A IR R AT 7T BB B OFL Al 35
A AT P

Sweka ZEWIZEA 1879—1929 4 (7 F i #
(Acipenser fulvescens)¥a s 54, #T DB-SRA
BRI FLHEAT T IR IPAR A 5, FRICT ol vl %
2L K R 0l 225 05 DL BRI 4 D7 5 R B AR 4N
i, WFSR S R B3 00RO 2 bl R B,
L BE U5 AZ I A 21w ) S5 DR 2R 52 i X AR
4 . Dick 2542437 DB-SRA R L H A
s A5, ) A B LR R Bl = ol
FEA A5 R 5 5000 78 2 SR DAL vk i 45 SR
e, A5 DB-SRA FEAIAT UA R Al 15
Bt = Wely i W] R 2L 7 B . Carruthers ZEBHEM T
DB-SRA A F DCAC 1R 7E K4 e = il i)
I, RIS T A [l A A A DL KA i A R
X PEAL 25 R R, e e T ST 4 SR HoAh

B e = T i s I BB TR ok E S A S
Il
2.5 SSS#HEE

SSS LR SL T LA AR W ZH ) DTG A5,
FL AV FH 22 P B30 V5 ke SR A Bl iof (1] A5 £ 110 o e
A, SSS BIALE L WAIE XL (1) HHE
DB-SRA # R MC Jik, MAEZ5 A R &4~
WASERE —ME, IHFER 2RI R
it AR 70 A1 (SSS-MC); (2) fdifil DB-SRA 7
Ve SE et A, JHEH MCMC 5 i+ 5
JIr A 5 AL g Y ) 5653 41 (SSS-MCMC) . SSS 15
BRI A AR B IEROL . HARFET R . A=)
(Fusy/M and  Bysy/Bo) L B R K R 5 3¢ 218
SSS-MC #Hrh, [ 1 BRWIH#b 785 (InRo) LASE
T SHL, A RLE S T — AR AR B R
PN T EERE, BEWE - ER 1,
IR — AT 1 (B 2% 705 T 4% WU 1Y) Lb 191 (e 4T #E),
BE B () Rl i — 4T O 0 R 8 A = B 344 F MC
A E A FPREALRE, SRR M5 IR,
SSS-MCMC A, S5 InRy M FI h ¥ ZAG .
SSS-MC F1 SSS-MCMC 19 FZE X FITETF: (1) M Hl
h JEM SSS-MC s i ki, JEHEA
HOHT, MM7E SSS-MCMC H, M Fl h 43 e iy ml
DI SEE; (2) A8 e SSS-MC LAt
22, IMFE SSS-MCMC L& H A7 7E 1R 25 . (3) SSS-
MC R B KA AR T T (maximum  likelihood
estimation, MLE)fli A& B S %, 1M SSS-MCMC
B FH A9 MCMC S8 BR 4 H 0 )5 5020 A B0

SSS #i% 5 DB-SRA A/ FpfE sh A BLAY -
AT 25, SSS R ) AR T R S8 B 1 4
WA LE R RERL, 1] DB-SRA R I 2 A 3R 25 /3455
Ht, 5 DB-SRA HiFIURN[E, 7E SSS AR 75 %L
AR A R R A TR R SCAF I 45 44 AR 4l 3 T 4F
I A K I e B M 2 kit R B B Y 2B = 7 )5 T, SSS
11 B {5 ) J& Beverton-Holt %% I £ 78 7 ¢ R
(BHSRR), #EEIE % Bysy/Bo<0.5, DB-SRA fi %!
A FH A9 /2 Pella-Tomlinson Fl Schaefer AR A 1
R, ERAENR 716, SSS A RUBE A B e #hTE, SR
JE BB, M DB-SRA LRI NS H 7wy, ¥
VEANFETE G, T ABRERT PAk 25 5 1 52 i) o o 1Ak,
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{EF R i A K

Courtney 25225 AR i | BAFRETSS J1Ha Ak
I (CPUE) . MR A S AR 1 S (5 8 S e, 5T
SSS LAY b K VY FER W i & (Isurus oxyrinchus)
AT TR IEIHAR S, Z5R3RW1, 2015 4ERYHES
FET-HE T Fusy(Fao1s/Fusy=3.5), Faois/Fusy T
1985 AE F YOS 1, fZH SSS KA i 7 7 Bl fif
BZI 1= T MSY T BIFPHE LB (SSFa01s/
SSFumsy=1.217). Thorson ZE53ifi AN A T LK
N7 %) SSS A PEAL AL 5 (Gadus morhua)F
KAFVE TS (Merluccius productus), %55 3% B
T ETEAR THEAU U 7 22 I BA B/ I 22,
W B A TR T A Y IR R T ) R S Pk
[lg(-SD)=1.43], 5 MCMC 5 A& Al [1g(-SD)=
1.68]. Cope Z5POIFI 1] SSS HEAIFEAL T 26 [ P4 i
R 17 AR E A, TR T 0 A ) R
TR A THE S Fe AR 15 B (best available sci-
entific information, BASD#EAT Hb 7T .
2.6 LBSPR &%

77 IS BE LY (spawning potential ratio, SPR)J&
— DRI FZ7 S, HAR SR AT S B s i
Z Wl B IR B ISR AR AR . SPR 1YsE L
ELE A H LT 2T, AT PRS0 S %5
A7 GAREDIRS T R A 7 1 L] 2014 4F,
Hordyk 21U % 7 — FlRR 416 o 35 1 10 1A K 25 4
L= PRV RE L A9 A, B LBSPR 5% . LBSPR
BRI AN Mk YRR (L)« TR
K2R RE(CV,L,) . BEEEIER 50%F1 95%H 14k
Koo BRI 50%1 95% 1A LA B A KA R
Y8 o MRIELA 2 Mk TN LB B E L Rt ARk B 1
K25 % dE, LBSPR 55U F fe R ABSR 72 A B4
R A 2 55 i 2 R s B S8 )
HIXHHB ST F/M), T SPREY, R
KuF:

SPR =

Z(l i )(M/k[(F/M)H])[:I;C =1 ()
X, X3
Z(l _Zx )(M/k) ZI))C "
A, L, FoRIFE] x B bR fEALIR K, b A K dE
B, x, R T AR B BR HEAE S
LBSPR 5 HiAth 7 A [A] 1) 2 AN 7 2 Bt A 551

H SRIET- (M) F1 VB(von Bertalanffy) J5 f24: K2
Bk, TR MUk Y E Sl Rl Mk ER X
ERIEAT S 800k, o] DAPEAS K B JF 4 A5 Fp R
PEBCRAS A THE, X2l THE T LS A 1
I 22 57 A IR el 9% R A B
Ferp, MJCH A T MR iy A KA R H 85T
TR 5 H Al B TR K B R AR — A
LBSPR B T - 1 5 ik, IR Tir 2 &
E MBS (DFEIEA FRERE, s RE e
(5 (2)5) 32 ol 52 W (a2 (1) F SRFET SR AN A KR
JETEE R, Q)EFRME AEHE L (KT
VB AR ITREFE ik, (5)MEME FMErE BAT A R
AR 2R, AR BRI EL B AR5 (6)4F
By P R B A A IE S0 A 19101, LBSPR L )
R & B, A R RS O R BEBh A, HF
BUEE R AR b, DL TR B S EON R
i e )

LBSPR 45 70 {5 152 4 < A e i s AT 10 3R M
FAR R B S AR B AR . B 2 18 JE i e 2
Bz — (R TSR 2 w4 i BEVLAY, #f
AL T AL, R AR v LU R A FIHE R
R 2 H BNV o AR SR AS 1 E B A
M 2 BT A BRI T vk 3 R i e ey T A
I, 7EBRHICAE LBSPR AL S5 £ 40 1) R A
Dy, TR X, PR AR K
DL RENS I Wl Ah B A S A AR K 25

Ernawati 2507148 & A2 3% s B8R KA R 8
P, FIFH LBSPR ARG T B[ B JE V8 IV /g 75 Fir
VY 5 PR S b B LT 88 (Lutjanus  malabaricus)
() SPR fH, B TixFhBFG ARG, 5T & BUAG
By SPR E K AT LK RIS % 5 B /K- 1)
30%, i B T 9% B8 IR Rl OREIR B0 Ak F iR A KT
Baibbat 2581 J LBSPR 5 6] JB 9% BF K PG P Y
FRURHEAT T SRR PEA T Y, 45 SRR B G4 fa AR
T 5 B 5 KR R B R 22 i R 38 i R A] R 7 o
ZIE AR, UL AR IE AR 2 D i B .
Prince Z51°70h T 37 JEAR A4 o Ik HL I FH ) At
PEATEE R AT IS, AR R X iy B % R R Ep
JE VG () 42 1 (Portunus spp.)ift 17 T BT URPEAh
WFSE . BFFEUER] T LBSPR AR Xk /N R 4% 1 il M



680 Hh [ K R A

428 &

b/ INTR 30 P G AR T AT R R AR AR P
2.7 LIME #&%!

LIME #HAE —Fh 5 G M FE IR 45 iR, af
AR AR 60 0 0 10 AR 45 ) 5l R 2B 2 A B Ak
Koo BERIET RSB ERAG FAHB TR
Al SPR, S 7 it 3 it il 28 9% UE U /D 43 AT (catch-
curve stock reduction analysis, CCSRA)Y %) Bl
[ SEAf R . LIME £# 5 LBSPR # A1 B A 41
(SR E e R W N S i 5 Y L R B2 PO RN
B T A, 2028 AT DA R A 455 A T R R b
Fe A AELL, [RIE AT LA RLZE A R sCAL B L2 A A
22 Fh A RV Sfe e X T4l 5 P8 1 R B A 1] AR £k
AtiTt. LIME BRI A IR K 2509 554 . VB
R IR, K, to). REARFE LR (e M B M,
TEFRPEH 50%FN 95% AR (Lo A1 Los)Lh B i
R 50% MR (L) IRV [ 8h s
$7 97T AL (TMB) 45 21 i Fsf 1) A2 Ak ) 4F b 70 12 i 2
Tt BN FEREALAL N I PRALSR, TP T 5
FA B GG 00 5 AR i b A
RUARTE 5%, LIME #EADEL AR 70 1 B VEREHLAL
JNF, T RD FE 553 A Y (B RN o 25 WA o [
RSO AN SR IX B LIME RN
B AR AR, WA OC T R IR RN B
RN, W2 AR 0 A TT & B RE I -2 KPR Al
7t . LIME fA{Ji f Dirichlet Z 5 xX{ISK o
A BN T A e 2L SRR A K 4, B T A
KA BRAISR AL, A T LR I A T %
B TR INAEST], DLl G dE 548 2 [0 A U] 52 B
A5 A LA B AE b 75 1 i 22 B HILEZ i 1) 7T i1
T 5 v AR R MR AN VR =F R B CE T R O,
LIME #71 [F] R 7] LI i),

LIME #52 BUAE [ N A1 0% 1 FH A X 4870, Rudd
203 LIME B JEAT 1 REAUUE S, &% SR 1
LIME ] LA R {5 #b 25 & T8 2 4F 4y 5l 28 0 ) B8,
T 0 T B B = el IR AN A T 2, T
B TR AR A 2R . Pons 25O ISk B AN ]
o 5L B8 £ B BA I AR I S A B s, 3SR ik
(LIME A F0 LBSPR A A )X PG /N 4 £
iy DA S R AT B UR DAL IS . 45 SR 3 B A BT AT DU
R, )iz R BB BA A R K B s 5 =

/MY SPR (i 2 . MbAb, 2550 & AR m KV
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VU ¥ 1 V0 EC I K (A canthocybium  solandri) i 7% 5
FREZ T T it B4 . Chong ZE17IT Jie T K40 43
It o L 7 JLRh B AR K B B A ) R B8, AF
53R, LIME #8035 A B o] )7 91 2 1 4R ifa
MV IR VEAL, A R G e A B A 2 R
PPAG YA — 5 B IR

2.8 LBB &%

LBB #5E  J2 T R A5 A2 55000 1) DL 3 52
FiR % O R B R AE (MCMC) A B AH X 9% U5 1 1) 1
PR T, W TARKR MR,
— SO E R AT TC A HESh Y . LBB BiAY
FR 4 H brfaFp 0 A Y2498 5 Fishbase AO4E 11
el g AR TG SRS, B R ] DAz R
5 LA BRIAME, BRIRK IR 5 s Z 4, AT 2
AT A AT R B E SRR S
BATHNE R (L) . KRR (L)« BIETZRE
R R W L (Z/K) . e TR 5 IR KIS K
MBI (F/K) . FHX HARFET R (MIK) . 5 —IK
B A AR 0 ST AR A (L) A B BE B (o) 55, 1T LAA 35
W Loy Lew MIK LA RAIXHHE5FET- 3R (FIM). LBB
R AL ER AL T AR AR 25 A PR AR IZ A 2 15 O ft Bl
FOEERHT T8 bR, RIRFATT LI CMSY AL it
AR X B IR (B/Bo) B SE 4 70 A . LBB BRI
A B Sy A DA AR TR ek X 9 U S 19 S 58+
SHAME, [FEF, LBB BIEMG T 5 O IR AR
FIAXT 2 H S % S AT SR st T DL g T
B, KUk, LBB R g a8 ok B sl = il i
A RCE IRV T ET . LBB AR A {2 A
PUEESHE NS S Sl S 8 = W N i Bvi e £t ST
AR, B FE AR IR T AR AR M B AR X,
= o3 A, R AR WA RR AR R BRI &
B B AR 20 0, LBB A HY 1 45 SR AN PR o
LBB A5 AU {5 15 7 A B A A 1 AF % i R Y
FET-F | KR SR ITEF AE M B Eh, ik
XA T, AR AE Y,

2018 4F, Froese %' /%} LBB AU AT T 42 1f)
A, TR PPAG S5 R SR 2 Y =Sl A
Y22 AR, R LBB BRI RIPALZ5 R 5
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FIF LBB BLRUXS o [V iR 0 14 Fh 2T
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K/NF RS AR, 150 B X S 9% E 7E 28
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il T I R 8 FhAREUR, SRR, BT
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TUR T B/Bo Y/ T A i K A RR L B A N B
5 5 (Bmsy/Bo), 3 T i £ £ B ik 35k Bl 5 By
Beo BRAN, B U AR AR AR T e HE A 1 U AR A
RN AL SV VN R BB N S N S v S5
LBB BRI ] L) Ay 11 2R 1 v 0% 5 A el A PR AL
O BRIS HE

2.9 LBRA &%

LBRA H#1 Ault 217111998 4 2 4 1 ik T4
KPR B S, =Bt Ry (D) TEEA A
RUP25 G T IRT SR A K SIS, ()R H B 7 ik
BB B FE TR T 15 82 2575 15 (Frer) PR HE 2550
AWy i AT S5 05 (Brer); (B)AR 8 HE S 40 A i
SCATRESE KBS 5 (4) AR 38 FUHA 8 (A A0 3R TFAk R
FFRARES . LBRA BT TR . KM
BB I D7 s PSS A B R T A A B — 3K
21 o AN IR K B . VB AE K (L.,
K, to) IR AR S R E(CVL,,) R KR E LR (a
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68 R B4 B AR R ] o AR B T R R Aok
S S BR B e 5 PR PR A R, R R TR K
A EAERS o LBRA FRABIBFE TR AT AT 24 T
TE /N o LA B ) e A 5% T,
R, BFETF AR YR TT & B B 10 SF- S 4 Ak 3
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RIS AT Fr 2 M E A AR A S AE T R B )
AR E TR ASE AU B 53 4R 2 ) AP 495 B0 1 3 1) Tl By
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A MBI T TIPS, IER AL S5 R S
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NP A RO R 1 X ] RS B TR A A T A 2
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SR A N AT O BRI . A S
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BUMASE, ER AT A K SRR
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YA PTAL LT DL TR 425 A ol 2 75 5 5000 il = 1t
AL, TR HIWRE 5347 . Filln, Patrick
SEUIEF N 30 ANEE F B R IR, AL I,
I A= 7= 1 UM 43 W oK 3545 DB-SRA 5 v %
ISR Zevet iz i TR a1 R o 1 D5 271 T D v}
M 5 Al SR R IR A e = Y B IR I AR 1
N2z —, REMELIE &2 <F 8, A
2 RS Bsf [1) P 50 0 20022 R 43 Shy 22 4 I st ) B2, Al
T LA MR /0 B3 (A A v 5O TR S R A 1
b 37 el B R R A 1) = AT
AR S FIART 425 5% 1 545 R 1 B U S R A RT LA
Bl AE B v R SR T AR S, AR S
% Sy s B, (BT LS 2 i sk HoAth
VA A 5 2, Punt 2572 29T & T “Robin
Hood” J5 i [Al B PEAL Z AW b i IR IS #E . 9 U
THFEAG T A 5 384 225 OR IR il 55080 2
B 2E ISR GBS i A A
32 HAZETLE

R BT T 25 2 el 6 U5 DA A AL (1 L g A
(T4 R A A1), DB-SRA #5151 . DCAC fi Al
I Fusy/M HCERT T2 M A 8 m
ARG IR E IS E, H G IRITAL KR 5 —N T
RUME, N M AEASHRE M AELE RS, AT DA
TR (e e b e B f T il M (B2, el R 250
Pl = BRI, AN M>0.2/a, MIBEEURIE ], R
% DB-SRA B H1 DCAC #55 %6f o Ml BicH R 4
fIK, (AHARBR S A S BN B3 an M AR KRE
P TARIZE R R AT MO SRR
Fmw AL GRS Ty i, (AR B0 Bk = PEAS AT LA
MEAEFE R b 2% S E0NE. B,
br b A M A2 5 )74 Hoening™! |
Pauly™ | Jensen™ ) Jz Hewitt 2 2256 /0 5
33 RBEFEEH

T2 U5 = B BRI R 2 i e = AR v
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1T CPUE #aififb B3 IR FE M EZ ik, A
Bl 2E BT IR A RIS AE N 19 i 2 55 R R kR A
P, RSP L B BAT S AR AT R T FE AR
S, TR el R I A A 3 B ST AT SR AR T
FBARET H T, CPUE AR 7 i A T XLk

PEAR A (general linear model, GLM), J~ S H] fijifk
I (generalized additive model, GAM) . JE T4 & b,
) CPUE #r#Efb 7k . MIERA A | DLt By CPUE
FRUEAL 45, BFSE R BN B, (FE X+
o Yt AR 1) B e = ek ) CPUE A3ififb I
TS AFHE — 5 W IR R, 2yt Il 55 3 v 1 28 A
ZEH AN AL | %% a2 [R) o3 A DL R s R
JEXT CPUE bRk sgmnds, Bl 4 B AL HLiX
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FEBAE LA,
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Wit A AILEE AR 8 2 e Al T AR 2 5 il
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IR PPl A5 78 ke A5 28] B E B8 DRI S R 85 B 4,
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BATH R, fEX —id R, R 2E | iR IR
25 BIRLR 25 MR AE R 22 Y T AR 5 e B U TP Al 45
AR E DY S Bl i = ol PR R Y L
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SEPERIR EZA LT LA (1)BERE N 1 Al
Jry BRAE AR 22 040 e = BERUAE T e i I R4S 3T
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s . Bh A B L B a2 A I s B e i
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FHAER AL AR S5 Bt i, BEARLGS SR AT 4
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AR AR B RN S 40 HE R PR D T R DA 25 SR
ATEEME, MSEG T HERR T, PEAL 25 5 00 RS
JEFARRS 22, (@) EAT R 1VF 2500 b = ol 7%
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Per g, S T 48 SR (0 AN 5 12

Breen 253H1 Patterson 254 Ik . N
P B0 3ok TR 23 30k TP R A DR A A 18 v R i
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XFIRIME o DU I3 7 vk 45 6 S 800 S5 58 3 A5 AU
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WER LI O T A R ZE R, SENER
X 6] A 9 X et o A 1 22 B A Y R PEA
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WA A AR EE . Dk 5]
SEEAGL R EC iz Ah, B
7 (simulation testing) 1] DA FH 2R H A5 77 72 1) 15
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FIH AN AL e ) — 8B 43, TR AR A 1 s 0 A2k
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AANE A B B0 S WEIR DA AR R T AR AR AN
FE AN B Y, BB TS 1 A0 P AT X BB N
P2 R DA 235 SR T ) O

5 Sf5RE

FUAl, 5 R ol Ab T80 ik = Bir Bz,
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Review on stock assessment methods applicableto data-limited fisheries

SHI Yongchuang' 2, FAN Wei" %, ZHANG Heng" ?, ZHOU Weifeng"?, TANG Fenghua"?, WU Zuli"*, CHENG
Tianfei?, ZHAO Guoqing’, ZHANG Xiaomin®

1. Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agricul-
ture and Rural Affairs; East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai
200090, China;

2. Key and Open Laboratory of Oceanic Laboratory of Remote Sensing Information Technology in Fishing Resource,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;

3. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;

4. Shandong Marine and Fishery Research Institute, Shandong Provincial Key Laboratory of Restoration for Marine
Ecology, Yantai 264006, China

Abstract: Fisheries stock assessment is an important prerequisite for formulating sustainable fishery development
strategies. Limited data is a common challenge to global fishery stock assessment, with traditional stock assess-
ment methods inapplicable to the stock assessment of data-limited fisheries, because of the need for reliable bio-
logical information for accurately estimating species abundance. Owing to limited funding and large datasets re-
quired in such surveys, only 1% of fish stocks have had systematic assessments conducted. Therefore, it is difficult
to assess the maximum sustainable yields (MSY) or determine allowable catches for most commercial fish species
using traditional methods. The development of data-limited methodologies that can evaluate the status of fish
stock, biological reference points and biomass in using a small amount of available data and biological informa-
tion, has become the focus of global regional fishery management organizations and fishery resource scholars.
Based on bibliometric analysis, we summarize and review the model structure, model input and output, assump-
tions, sources of uncertainty, and analysis methods of the following catch-based and length-based assessment
models: catch-maximum sustainable yield (Catch-MSY), depletion based stock reduction analysis (DB-SRA), de-
pletion corrected average catch (DCAC), simple stock synthesis (SSS), an extension of Catch-MSY (CMSY),
length-based spawning potential ratio (LBSPR), length-based integrated mixed effects (LIME), length-based
Bayesian (LBB), and length-based risk analysis (LBRA). The focus and direction of future research are proposed
based on this analysis. The results indicate that owing to the characteristics of data-limited fisheries, stock as-
sessment is still in the development stage. If the catch and body length data are available, a model that integrates
the two types of data, such as the LIME model and the SSS model, should be considered. It is suggested that the
following work should be carried out in future research: (1) to actively carry out long-term, multi-sea, and
full-coverage independent surveys to obtain representative sample data; (2) further optimize the existing
data-limited methods and comprehensively consider the effect of various factors on the evaluation results;
(3) complete and accurate basic biological research is conducted to obtain more accurate historical biological in-
formation, thereby reducing the uncertainty of the evaluation results; (4) carry out simulation testing research
based on the catch-based model and length-based model to improve the tolerance of the model to statistical bias
and data quality issues.
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