FRA-SA2021-ABCWG02-02

T3 (2021) £E ABCEEDT-ODEXRKA

SM3E6H 17T H
JK T HE iE
[EINLAFSEBA T IE N IKEERFSE « ZUE 1A%

[. FEARNS 2

BT

IKPEGTR Z R A RIS D 7260 EIRRET 2 4R T 5 . BIRFHmIC &7 - TiE, @
Gl7aEln - IRERIOIWERIT (REELEOBG L) & IR A ) 72 K HELL R e
7o DFEEIIBA O MAFIEDORL L) BEESND, Z 2Tl &R (TAC) @
BHERRAL & 72 2 AW SR (ABC) Z&IFFHEH DN EE T 5 72 O FEAMANC
DTS, ABCIZBUR OFfD « RRERIOIIER|H T IERNE D B 720 & ) it CHE
END1=D. FORIHFIEYEIZ DWW TIRLRIRS 41D,

MSY & EEHHI

EEHEEERANIC BV T, REIMICER ATRE el RAEER (MSY) 2 BT R&EZ &
DWiRbIL TN D, MSY IFEERMICIT TZ20EJRIZE > TOBURDEMN, JEEMIREES:
Db & TRHEAICER TE 2R ROIEME R LRI D23, BlRESIZ T 2R 7205
REDFEENLTHE, MSYZR [HEE) B2 DN HEEMANC L 2@ REE A2 ki35 2
LTHELNDRER) LELXDONERENTHY, 22 TIXZEOFEHEMAIE 705 TABC
BEDOTDOIEABA ZRET 5,

Mg

ABCORIEIZB T, IEREF 2 W IE 2 K EICRET DI RE2 AL L, BIRER
EEOEEMEREIC L VIAEELZ LSBT R LT 5, ok, BIRFHMEE 2 X
D XWEHIMTAEAITL. LVERLERE - EES0OFETRICIVABCERETE 5,

BEIRRAE & LR

HEREIE., BRAZADTFIHLOD, BIRZLE L RUVWKEZE TR T S5 mHE
PEPMEL 72 D KO ITRET 2, BN HLHME (Blimit) % FEI- 728581213, RIEHE %
& %, Blimit 1%, TR CIXRAFRMABHFRFCE 2WVENRE (B O RELTHH
MAHLZENEY TP T DITLEE L RN SN KEEIZL Y ED D, BN
Blimit 2L EDKEEIZH 256, IEREORAME Flimit (X, #4EERMRD & H v D LB E
(Fmsy, Fmed. Fsus), H1E&HBr S D4FD F (Ft) ., fRBRAY e EEAEE (F%SPR, Fmax,
FO.1 %) FIZXVERAEZZER TEDL L OICHRET 5, HEHBEREIIEEGRET 52 &7
T X 5, &L Blimit £ 0 ARVKEICH 255613 BIROEHE S HIFE T X 2 IR 50% Flimit



FRA-SA2021-ABCWG02-02

L. BEOTREFRETED (K1), BIRENIEF IV V/KEE (Bban) (272 > 7285411,
i ds HVNIFNICHE L - E AR E T 5,

TRIRHTE

BRI L D 2BREDO AN S 2D, BROMARETIIREV, EREHEOKKE
VR T T2, THREEZ L 25812 0 THRTT 5 (K1), &EFRA Blimit X
DTS L, & 203 Blimit PLEICEIES D RERAForm< 725 & 91 Flimit 25
& P& 472 % Ftarget & L. Flimit & Ftarget 2> 5 ABC ORSE (ABClimit) & B EAE
(ABCtarget) ZHET 5, EREBOHRIEMEZAE S 56 bIREREIC L5581 TRE
ERAR

Flimit

FORE X

Ftarget

Bban Blimit
¢/

B 1. ERIEOMEAER EIREICS U CHREREE 26145,
F OB & FIFIXER &R S 220,

BRETABNC & 0 RIS KRB 2 IR ) 275§ G IR~ DR

FHEPERR N RIAZRBRBEA TN S L THERIC K D RE SRR 2 LB N EIRIC
DONTIE, BUEOFHIRIEL AN ERRAEIC LD < FHULYE (Flimit %) Z&¢E L ABC &
%E—g—éo

BRI GIE A~ DRI
Tl B O 2N RIBLCAT O TV B ETRICOW T, lififh & R A28 D - B IR 2 5%
D, BRHT O TWRWERICHE U= HiE THBEILEAZRE L ABC 2HET 2,



FRA-SA2021-ABCWG02-02

II. ABCBHEDT-D DA
TS 7R I O 4 B 1512 L > TR L 72 ABC BLE D 7= O AR 2 774,

ISR F (T K B i )7 5K

ABC B EHH 1

1—1) AT AEHR . BFEEB HH W ITHAE SSB & HAERfR (SSB-R D72 v )

(1) HJHIRAE : B = Blimit
Flimit = JEYE(E
Ftarget = Flimit Xa

(2) &HIKRE : B < Blimit
Flimit = Frec

Ftarget = Flimit Xa

* EIRIREEOHIWTIE B, SSB W had HTH L,

s FEVEEIE. FAEPERIfRD HE DN S HEYEM (Fmsy, Fmed, Fsus), i IE & HEr SN HHED F
(Ft), #EBRAY72IEHEM (F%SPR, Fmax, FO.1%%) ZfEH L TLU,

* Blimit (TEROEIEHEL & 2BET (K1), OFEERRICENT, ZRRHTIER
7R MADHFFTE 22V SSB (K12) @R50% (FHAEFERIZIHB WD THRAD R D 50%035 5
1% SSB; X 3) @Sb (FFAPERIFRDOMXICISIT 5 RPShigh (FAEPERZhR RPS D@7
D36 D 10%mUZFY) 2R EHRIZEBV T Rhigh (R DEWIT 5O 10%4A12FY) &%
B9 5 SSB; X 4) e ENRBEZ bid, B4 Blimit £ T SHETRWE W) BHTIX
72 EPRN Blimit T < TR T2 Z ENBE SN DA 1X, Flimit % Fsus LA FIZT 5
LOBENPLETH D,

* G (i T2 BlAE) ALK YE Bban & TR 7>, Blimit X OB EREEEZZF LT
B> 725512, MOEPRFAIERCREER B L7 5 2 TR E 72 13 ES &
%%%?6 %@@@ﬁm_%wf%\mé®ﬁm%%of%ﬁitigﬁ%MEﬂu
LRI L7 AT IRE T D,
*ﬂmi@%ﬁﬁ%Bmmm@%%?%%Tft%ﬁ%ﬁit@@ﬁ%ﬁ@m@@@ﬁﬁ
BEOMFIZIBWTHOHIFCE DR (2 b—3 a3 UEIZL VR,

* FEEEBMRS BN R BREEAE) (B : EHI/KIR D 20~30 4E TO MM 72 Z58)) (2RI
LTEH LTS EBOLNIERICONVTIE, Y alb—a VEIZBOWTBEDE
TRARRES M FHIRFEDR R SN D K OB ET 5.

* o (TZEFETEFORISFMER SITG U TRET 5 EAEEIL 0.8, —MXIZIX MSY %
TERR T2 IRIELR LD TS%FEE T, MSY @ 95%FEE, MSY (281 52 EIHED 130%FEE
PIFHINDZ ENEBLILTUVS (Restrepo etal., 1998) 728),



FRA-SA2021-ABCWG02-02

14,000
12,000 | o o}
10,000 | o o
= o)
@
[ o)
8,000
0
| 6,000 o o) o
4,000
2,000
0 1
0 500 1,000 1,500 2,000 2,500
EBAE (SSB)

X 2. Blimit ®K® 5 1 HAFERRICB W TEIURNN TR Z2IMANIAFF CE WV EfasE

X 3. Blimit DK 2

%] 4.

14,000

12,000 -
10,000
8,000
6,000
4,000 F

MAE (R

2,000

0

140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

MAE (R)

Blimit DK 75 3(Sb)

o o
(@]
Rmax © o
O QO
> (@]
R50% S o © ©
o
P
]
0 500 1,000 1,500 2,000 2,500
HFAE (SSB)

FAEREMBRICBWD TR RIMAED 50%035 b 58 AE

YIIPN s

7
i RPShigh o
| o
O Rhieh

i © o0 o
| o 8 ° (@) o (@)

ol o © O o
* o o o°
0 400 SP goo 1,200 1,600 2,000

HRAE (SSB)

RS (RPShigh) 23 o7c & TR

(Rhigh) P¥iIfFCx 2 8lfam



FRA-SA2021-ABCWG02-02

1—2) ATAHER: 7uF s a3 FTI)0IZL 5 Bmsy & Fmsy

(1) &EIREE : B = Blimit
Flimit = Fmsy
Ftarget = Flimit X a
(2) &EKRE : B < Blimit
Flimit = Fmsy X B/ Blimit
Ftarget = Flimit Xa

* Blimit 25 ABC BEMAI1-1) OFEIZE VRETE WG Bmsy D 50% &35,

kK g v T VBT D FIRAERS RS,
* o (XL RR TEIFEORI-CEM: 22 P10 UTHRET 5 (FE%E(EIT 0.8),

1—3) FHTE DR EiE L AYrEtE (B — 1)) MEHTERVWES)

(1) BWHKKE - Bha) - T - 39 £720% TEA - BUIXV) 2D L&
Flimit = JE{H (F30%SPR, FO.1, Fmax, M%) BLkD F (Feurrent)
Ftarget = Flimit Xa
(2) BEWAKKE - Bl - TENL - b ), THPAr - 880y, THRQZ - BRI I2b b b &, £
Fab—ra VTRV EFRKERHERFTE 5 LEZ 2 bNTHH
Flimit = CEEENAZIKOF) X By
Ftarget = Flimit Xa
(3) &WHKUE « By - THNAL - ), MRAL) I8HDH L&, FliFvIalb—ra il X
D BEPHUKEPME T 2 AR RV EE 2 TS E
Flimit = (EHEEBUROF ) X B
Ftarget = Flimit Xa

* BrIL LEUF, Bold L RIEOMREL, WINbEIEOEERES) ORER SIZ X RiET S,

* SPR /KYED 30%. YPR KUED FO.1 (IIFHEETH Y . EIROFE < RIELIFHRDO LI
Jo UCHlE (] HHRESDARVGAITE V%% BET D, MITHRECRK,

* PRA TS CIRIEMART O A EIREAMER Sh W2 56a1%, THMAREZ
AWy Iab—va i ill b Fsus EMEHEETLHZ b AEEE T 5,

% o XL ERTEIRORILLREZR LI0IG U TIRET 5 (EHEMEI 0.8),



FRA-SA2021-ABCWG02-02

R RUCEIC X D E R
ABC B A 2
2—1) T AER : ESC LEFREOIEEE LG HARE

ABClimit = §; X Ct X 7
ABCtarget = ABClimit Xa

* Cti tHFEDE &,

* y IR CERFEROREMO LR 2 KICHET D, FA(2004) TR SN2 BT R
(yi=(1+k(b/D))) ZIEALTH, =770, kTR GEAEREIT 1.0), bITEFREREED
. HIEREREOFIME B 3 FM),

* S IR TEPKEIZ L > TER D, 8 DIEEHEEIL, EHUKMEREALORHE 1.0, PHLO
REIE 1.0, ARAZORET 0.8, Z OMREIE. EIFKHEL | EOEREIEIEEOEE 3 %5y
L. E2BlEICEAL, AL, &AL LTeGBICA I Th D, IRAKAEDIEARLS 725 K
D IMDOKIEEFR 2L O L AT, PAKEEIZRB T8 209 L THZLREELLY,

* Ct ZUTFEO 3 F PR Cave & LTH LW, 2OHAIEL, BRAKEICKEIT S 6 %
0.7 LT HZEBREFELY, 7o, Ct 245 7, Cave 29 ORI, FIZXL->TE
R HRETIEZR,

* ARNIKEDIRIR S 72D K 5 et D KHEFE A > TV T, [FREIZ Cave 2l 9 5514,
HIRKHEIZRIT 5 81 & 0.9 12, IRAKHEIZBIT D82 0712752 ENEE LY,

* S D NERICKE B E 52 TORn Sl S 58121E, & 2B IRKHEIZ X
59 1.0 & TED,

% o [ TLERTEIORILHE R SIS U CTRET D (FEXEEIT 0.8),

% VR alb—ya VETREMENPHERINZEAIT. ERRE R DHEXLEE - TH L,
7ol 2IE, BEOLZEMED DI, ABClimit = & X ABCt X v, ZFf|H4 52 & 0]
LT 5,

2—2) FIHTE o4 : R C CEPUKYE (A2 —1) ) PAEHTERWER)

ABClimit = o, X Ct X Y2
ABCtarget = ABClimit Xa

* Ctld t FDEE,

* v (MR RO LB A LI IET D, FR2004) TR SAVTZE R
(y=(1+k(b/1))) ZFEARLTH, =720, kITRE ELEMIL 0.5), b IZfEEOMHE S,
LR A0 (BRI 3 /).

* SUIARE CTEIAKMEIZ L > TER D, & DIFEHEMIL, EIHFKER S ORHE 1.0, T2



FRA-SA2021-ABCWG02-02

REIE 1.0, ARAZORET 0.8, Z OMREIE, EFUKHELZ | mEOREROREZ 3 FH L, L
ORI EAL, AL, ARALE L2 BICAZI Th D, ARAKIEDIRD IR 225 K 95 7efh
DRHEEFZZ M D HEITIE, PAKIECE TS 8% 09 L THZ ENEE LV,

* Ct ZUTfFEO 3 PR Cave & LTH LW, ZOHAIEL, BRAKEICKE TS 6, %
0.7 LT HZEBREEL, F7o, Ct 245 7, Cave 219 OB, FIZTXL->TE
R HRETIEZR,

* ARALKIEDIRI B 72 D K 9 e D/KHEFE F 2l > TWT, IR Cave 24 5 5EIE,
HIRKHEIZIIT 5 8, & 0.9 12, IRAIKHEIZBIT D 6% 0712752 ENEE LY,

* IES N NEIFRICRE B A 52 TORWEHETF S A 5EAI2IE, & 2 EIHKIEEIC X
59 1.0 & TED,

* o [T EFRTEFRORISCRE PIS U CRET D (FEHEEIL 0.8),

* ZOHBEITEHENLRLOTHLOT, BERRI2 — 1I2BID X2 BERINETL2ONE
FLUY,

3. fiEal (BHEFHMoHREZHTHELILD O L ET)

ABClimit : ABC @ LRfE

ABCtarget : ABC ¢ H A=

B: &iE (E&)

Bban : £5fd 5 VNI ZNICHE U B 2R E T BE (BREH D \VITHARE)

Blimit : ZAUATM CITEREEHEZH# C o2& HE (BlMaE) OBIHE,

Bmsy : MSY % k3 2 & &

Cave x-yr : x fE[i] O ¥ e &

Ccurrent : BL/E F 721X BLR O I jE &

Ct tFEDOREE

F @ ISR EL

Fave x-yr : x fEfH] D FHIF

Fcurrent : BI/EE 72 13BURDO F

Flimit : EIRAEDZNCHESRE S D F O ERRE

Fmax : YPR Hi#RICIH W THIIARY -V RN ERKERDF

Fmed : FHAEFERMRO 7 vy ORI IEICH YT L F

Fmsy : MSY Z 23 % F

Frec |Z(DF O LU % B/Blimit D L3 TH| & FF 72 ISR E 7213@ B K HEA~DEIE A+
SR TE IR (U2 2 b— g VIV BRED,

Fsus : & S ARG S 5 WVITMATRIO H & T, BROBUR AR5 F

Ft:tHFDF

Ftarget : Flimit |Z%F L C PRI ELY & 2550 F

Fx%SPR : (MR 72WNGE D x%IZFHYS 95 SPR # &k T 5 F



F=xM : B TR (M) OFIG x ITHYT 5 F
FO.1 : YPR fi##Tic B\ T, YPR HHAROMEE 23 F=0{
M : RS fRER
MSY : W T RE 72 fie RAEPE &
P &R R
R:MA&E GEFITZEE
RPS : fAPEREIE (BaEHIZ v INAR)
SPR : A& H 7 v pEIP &
SSB : (PESP) Bifai (EF)
YPR : A& &7z s &
o PRIRIHE O 729D O£REK
B : EIRIEIE D7 DRI
Y BIREORIECE R DL % B8 LI 75k
§ : BIHUKHEL ZJE Lo ARE

FRA-SA2021-ABCWG02-02

BUIAEZDO 110 725 F

140,000

120,000 | o RPSmed=Fmed —]
- 100000 | © o
~ 80,000 | o o S
e PN o
=< 60,000 | o
B o o O

40,000 | X o o o

20,000 | g ° o 0 © © o

0
0 400 800 1,200 1,600 2,000
HAE (SSB)

5 WHAEMEGEOT T Y b E Fmed

(Fmed @ _E FICRE DB FBEMRD

Tuy bk () BdHD)

100
/

[ap] el
= =
T T

YPR

YPRHSLVINSPR
=
i

20
}{‘--___ %SPR
[:I 1 T
0.0 05 1.0 15 2.0
F o1 Fmax
FRERIA(P)

6 JEIEMRE (F) & YPRHI#R® 5 T %SPR HifR DO RI4E I L TOVFo.1 & Fmax



FRA-SA2021-ABCWG02-02

4. BEITR - Eh
1) EELYE - JRAEHIEL—L

Caddy, J. F. (1998a) A short review of precautionary reference points and some proposals for their
use in data-poor situations. FAO Fish. Tech. Paper, 379: v+30pp.

Caddy, J. F. (1998b) Deciding on precautionary management measures for a stock and appropriate
limit reference points (LRPs) as a basis for a multi-LPR harvest law. NAFO SCR Doc. 98/8.
13 pp.

Caddy, J. F. and R. Mohon (1995) Reference points for fisheries management. FAO Fisheries
Technical Paper No. 347, FAO, 83pp.

Gabriel, W. L. and P. M. Mace (1999) A review of biological reference points in the context of the
precautionary approach. NOAA Tech. Memo. NMFS-F/SPO-40, 34-45.

YRR —Z (2004) ANV —T 4 7 ET VAR WS ABC BE/L—/VORE. HAKETFS
6, 70, 879-883.

International Council for the Exploration of the Sea (ICES) (1997) Report of the study group on the
precautionary approach to fisheries management. ICES CM 1997/Assess:7, 37pp.

Katsukawa, T. (2004) A numerical investigation of the optimal control rule for decision-making in
fisheries management. Fish. Sci. 70: 123-131.

Lande R., S. Engen, and B-e. Saether (1994) Optimal harvesting, economic discounting and
extinction risk in fluctuating population. Nature, 372: 88-90.

MacCall, A. D. (2002) Fishery-management and stock-rebuilding prospects under conditions of
low-frequency environmental variability and species interactions. Bull. Mar. Sci., 70(2): 613-628.

Myers, R. A., A. A. Rosenberg, P. M. Mace, N. Barrowman, and V. R. Restrepo (1994) In search of
thresholds for recruitment overfishing. ICES J. Mar. Sci., 51: 191-205.

National Marine Fisheries Service (NMFS) (1998) 50 CFR Part 600 Magnuson-Stevens Act
Provisions; National Standard Guidelines; Final Rule. Federal Register, 63(84): 24211-24237.

Restrepo, V. R., G. G. Thompson, P. M. Mace, W. L. Gabriel, L. L. Low, A. D. MacCall, R.
D.Methot, J. P. Powers, B. L. Taylor, P. R. Wade, and J. F. Witzig (1998) Technical Guidance
on the use of precautionary approaches to implementing National Standard 1 of the
Magnuson-Stevens Fishery Conservation and Management Act. NOAA Tech. Memo.
NMEFS-F/SPO-39, 54pp.

Serchuk, F. M., D. Rivard, J. Casey, and R. K. Mayo (1999) A conceptual framework for the
implementation of the precautionary approach to fisheries management within the Northwest
Atlantic Fisheries Organization (NAFO). NOAA Tech. Memo. NMFS-F/SPO-40, 103-119.

HHE— (1985) KPEEEIRFHGm. THEHEAR, 381pp.

Tanaka, S. (1980) A theoretical consideration on the management of a stock fishery system by catch
quota and on its dynamical properties. Bull. Japan. Soc. Sci. Fish., 46: 1477-1482.

The Plan Team for the Groundfish Fisheries of the Bering Sea and Aleutian Islands (1999). Stock



FRA-SA2021-ABCWG02-02

assessment and fishery evaluation report for the groundfish resources of the Bering Sea /
Alertian Islands regions, Summary section. North Pacific Fishery Management Council, 1-5.
Rosenberg, A.A. and S. Brault (1991) Stock rebuilding strategies over different time scales. NAFO
Sci. Coun. Studies, 16: 171-181.
Walters, C. and A. M. Parma (1996) Fixed exploitation rate strategies for coping with effects of
climate change. Can. J. Fish. Aquat. Sci., 53: 148-158.

2) BHIEREERED 2D DIEAET L

<REEEET V>

Prager, M. H. (1994) A suite of extensions to a nonequilibrium surplus-production model. Fish. Bull.,
92: 374-389.

<YPR>

Beverton, R. J. H. and S. J. Holt (1957) On the dynamics of exploited fish populations. Fish. Invest.
Ser.2, vol. 19. U.K. Ministry of Agriculture, Food and Fishries, 533pp.

<SPR>

Mace, P. M. (1994) Relationships between common biological reference points used as thresholds
and targets of fisheries management strategies. Can. J. Fish. Aquat. Sci., 51: 110-122.

Shepherd, J. G. (1982) A versatile new stock-recruitment relationship of fisheries and construction of
sustainable yield curves. Cons. Perm. Int. Explor. Mer., 40: 67-75.

<HAPEET N>

Sissenwine, M. P. and J. G. Shepherd (1987) An alternative perspective on recruitment overfishing

and biological reference points. Can. J. Fish. Aquat. Sci., 44: 913-918.

10



