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Provisional Agenda
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(Secretariat) Secretariat review of catches (Rev.1) (ESC agenda item 4.2)
(Secretariat) Data Exchange (ESC agenda item 14)
(CCSBT) Report of the SBT gene- tagging program 2020 (ESC Agenda item 7.1)
(CCSBT) Update on the SBT close-kin tissue sampling, processing and kin-
finding (ESC Agenda item 7.1)
(CCSBT) Update on the length and age distribution of southern bluefin tuna
(SBT) in the Indonesian longline catch (ESC Agenda item 7.1)
(Australia) Preparation of Australia’s southern bluefin tuna catch and effort data
submission for 2019 (ESC Agenda item 4.1)
The Cape Town Procedure specification (ESC Agenda item 10.1)
e 10 - 1. (Australia) Introduction to the CCSBT Management Procedure
e 10 - 2. (Australia) Specification of the population model and HCR used in the
MP
e 10 - 3. (Australia) Data analysis specification for the Gene-tagging abundance
estimates used in the MP
e 10 - 4. (Australia) Specification for the Close-Kin Mark-Recapture data used
in the MP
e 10- 5. (Japan) Specification of Standardised CPUE for the MP
e 10 - 6. (Australia and Japan) Meta-rule process
(Australia) Fishery indicators for the southern bluefin tuna stock 2019-20 (ESC
Agenda item 8)
(Australia and Japan) The assessment of stock status in 2020 (Rev.2) (ESC Agenda
item 9)
(Australia) Information breakdown for steepness parameter in the CCSBT OM
(ESC Agenda item 9)
(Australia) Meta-rules: consideration of exceptional circumstances in 2020 (ESC
Agenda item 10.2)
(Australia) CCSBT Scientific Research Program: A brief review (2014-2018) (ESC
Agenda item 13)



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.
29.

30.

31.

32.

33.

34.

(Indonesia) Proportion of SBT catches in Spawning Area from Indonesia fleets
2019 (ESC Agenda item 4.1)

(Japan) Report of Japanese scientific observer activities for southern bluefin tuna
fishery in 2019 (ESC Agenda item 7.1)

(Japan) Activities of southern bluefin tuna otolith collection and age estimation and
analysis of the age data by Japan in 2019 (ESC Agenda item 7.1)

(Japan) Report of the piston-line trolling monitoring survey for the age-1 southern
bluefin tuna recruitment index in 2019/2020 (ESC Agenda item 7.1)

(Japan) Trolling indices for age-1 southern Bluefin tuna: update of the piston line
index and the grid type trolling index (ESC Agenda item 7.1)

(Japan) Report of the age-0 southern bluefin tuna distribution in the northwest coast
of Western Australia in 2019 (ESC Agenda item 7.1)

(Japan) Monitoring of Southern Bluefin Tuna trading in the Japanese domestic
markets: 2020 update (ESC Agenda item 6.2)

(Japan) Proposal on monitoring of SBT distribution in Japan to verify catch of all
Members (ESC Agenda item 6.2)

(Japan) A check of operating model predictions from the viewpoint of
implementation of the management procedure in 2020 (ESC Agenda item 10.2)
(Japan) Summary of fisheries indicators of southern bluefin tuna stock in 2020
(ESC Agenda item 8)

(Japan) Examination of the abundance index for southern bluefin tuna calculated
through GAM CPUE standardization (ESC Agenda item 8)

(Japan) Report of the 2019/2020 RMA utilization and application for the
2020/2021 RMA (ESC Agenda item 15)

(Korea) Korean SBT otolith collection activities in 2019 (ESCAgenda item 7.1)
(New Zealand) Investigation of potential CPUE model improvements for the
primary index of Southern Bluefin Tuna abundance (ESC Agenda item 8)
(Taiwan) Preparation of Taiwan’s Southern bluefin tuna catch and effort data
submission for 2019 (ESC Agenda item 4.1)

(Taiwan) Preliminary estimated discarded amounts of southern bluefin tuna for
Taiwanese longline fishery in 2018 and 2019 (ESC Agenda item 7.1)

(Taiwan) Updated analysis for gonad samples of southern bluefin tuna collected
by Taiwanese scientific observer program (ESC Agenda item 7.1)

(Taiwan) Updated report of direct ageing of the SBT caught by Taiwanese
longliners in 2018 (ESC Agenda item 7.1)

(Taiwan) CPUE standardization for southern bluefin tuna caught by Taiwanese
longline fishery for 2002-2019 (ESC Agenda item 7.1)



35. (Australia) Proposal for a design study to evaluate potential electronic tagging
programs to understand implications of changes in migration of SBT (ESC
Agenda item 13)

(CCSBT- ESC/2008/BGD)

1. (Japan) Change in operation pattern of Japanese southern bluefin tuna longliners
in the 2019 fishing season (Previously CCSBT-OMMP/2006/10) (ESC Agenda
item 8)

2. (Japan) Update of the core vessel data and CPUE for southern bluefin tuna in
2020 (Previously CCSBT-OMMP/2006/11) (ESC Agenda item 8)

3. (Japan) Examination of an anomalously high value of the core vessel CPUE in
2018 for southern bluefin tuna (Previously CCSBT-OMMP/2006/12) (ESC
Agenda item 8)

4. (New Zealand and Australia) Estimates of SBT catch by CCSBT non-cooperating
non-member states between 2007 and 2017 (Previously CCSBT-OMMP/2006/04)
(ESC Agenda item 7.2)

5. (Korea) Data Exploration and CPUE Standardization for the Korean Southern
Bluefin Tuna Longline Fishery (1996-2019) (Previously CCSBT-
OMMP/2006/13) (ESC Agenda item 8)

6. (Australia) Running the Cape Town Procedure for 2020 (Rev.1) (Previously
CCSBT-OMMP/2006/08) (ESC Agenda item 10.3)

7. (Australia) Summary of updated CKMR data and model performance in the Cape
Town Procedure (Previously CCSBT-OMMP/2006/14) (ESC Agenda item 10.3)

(CCSBT-ESC/2008/SBT Fisheries -)
Australia Australia’s 2018—19 southern bluefin tuna fishing season
European Union Annual Review of National SBT Fisheries for the Extended

Scientific Committee

Indonesia Indonesia Southern Bluefin Tuna Fisheries: A National Report 2019

Japan Review of Japanese Southern Bluefin Tuna Fisheries in 2019
(Rev.1)

Korea 2020 Annual National Report of Korean SBT Fishery (Rev.1)

New Zealand  New Zealand Annual Report to the Extended Scientific Committee

South Africa South African National Report to the Extended Scientific Committee
of the Commission for the Conservation of Southern Bluefin Tuna
(CCSBT), 2020

Taiwan Review of Taiwan SBT Fishery of 2018/2019 (Rev.1)



(CCSBT-ESC/2008/Info)

1. (Indonesia) Indonesia scientific observer program activities in Indian Ocean 2019
(ESC agenda item 4.1)

2. (Indonesia) Update on SBT monitoring program in Benoa port, Bali, Indonesia
2019 (ESC agenda item 4.1)

3. (Indonesia) Update Study of the Reproductive Activity of SBT Caught in
Indonesian Tuna Fisheries (ESC agenda item 4.1)

4. (Australia) Rapid epigenetic age estimation for southern bluefin tuna (ESC
Agenda item 7.1)

5. (Australia) Next-generation Close-kin Mark Recapture: Using SNPs to identify
half- sibling pairs in Southern Bluefin Tuna and estimate abundance, mortality
and selectivity (ESC Agenda item 7.1)

(CCSBT-ESC/2008/Rep)
1. Report of the Eleventh Operating Model and Management Procedure Technical
Meeting (June 2020)

2. Report of the Twenty Sixth Annual Meeting of the Commission (October 2019)
Report of the Twenty Fourth Meeting of the Scientific Committee (September
2019)

4. Report of the Tenth Operating Model and Management Procedure Technical
Meeting (June 2019)

5. Report of the Twenty Fifth Annual Meeting of the Commission (October 2018)

6. Report of the Twenty Third Meeting of the Scientific Committee (September
2018)

7. Report of the Ninth Operating Model and Management Procedure Technical
Meeting (June 2018)

8. Report of the Fifth Meeting of the Strategy and Fisheries Management Working
Group (March 2018)

9. Report of the Special Meeting of the Commission (August 2011)

10. Report of the Sixteenth Meeting of the Scientific Committee (July 2011)
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1953 509 3,890 0 0 0 0 0 0 0 0
1954 424 2,447 0 0 0 0 0 0 0 0
1955 322 1,964 0 0 0 0 0 0 0 0
1956 964 9,603 0 0 0 0 0 0 0 0
1957 1,264 22,908 0 0 0 0 0 0 0 0
1958 2,322 12,462 0 0 0 0 0 0 0 0
1959 2,486 61,892 0 0 0 0 0 0 0 0
1960 3,545 75,826 0 0 0 0 0 0 0 0
1961 3,678 77,927 0 0 0 0 0| 145 0 0
1962 4,636 40,397 0 0 0 0 0 724 0 0
1963 6,199 59,724 0 0 0 0 0| 398 0 0
1964 6,832 42,838 0 0 0 0 0 197 0 0
1965 6,876 40,689 0 0 0 0 0 2 0 0
1966 8,008 39,644 0 0 0 0 0 4 0 0
1967 6,357 59,281 0 0 0 0 0 5 0 0
1968 8,737 49,657 0 0 0 0 0 0 0 0
1969 8,679 49,769 0 0 80 0 0 0 0 0
1970 7,097 40,929 0 0 130 0 0 0 0 0
1971 6,969 38,149 0 0 30 0 0 0 0 0
1972 12,397 39,458 0 0 70 0 0 0 0 0
1973 9,890 31,225 0 0 90 0 0 0 0 0
1974 12,672 34,005 0 0 100 0 0 0 0 0
1975 8,833 24,134 0 0 15 0 0 0 0 0
1976 8,383 34,099 0 0 15 0 12 0 0 0
1977 12,569 29,600 0 0 5 0 4 0 0 0
1978 12,190 23,632 0 0 80 0 6 0 0 0
1979 10,783 27,828 0 0 53 0 5 0 0 4
1980 11,195 33,653 130 0 64 0 5 0 0 7
1981 16,843 27,981 173 0 92 0 1 0 0 14
1982 21,501 20,789 305 0 182 0 2 0 0 9
1983 17,695 24,881 132 0 161 0 5 0 0 7
1984 13,411 23,328 93 0 244 0 11 0 0 3
1985 12,589 20,396 94 0 241 0 3 0 0 2
1986 12,531 15,182 82 0 514 0 7 0 0 3
1987 10,821 13,964 59 0 710 0 14 0 0 7
1988 10,591 11,422 94 0 856 0 180 0 0 2
1989 6,118 9,222 437 0 1,395 0 568 0 0 103
1990 4,586 7,056 529 0 1,177 0 517 0 0 4
1991 4,489 6,477 164 246 1,460 0 759 0 0 97
1992 5,248 6,121 279 41 1,222 0 1,232 0 0 73
1993 5,373 6,318 217 92 958 0 1,370 0 0 15
1994 4,700 6,063 277 137 1,020 0 904 0 0 54

1995 4,508 5,867 436 365 1,431 0 829 0 0 201 296

1996 5,128 6,392 139 1,320 1,467 0 1,614 0 0 295 290
1997 5,316 5,588 334 1,424 872 0 2,210 0 0 333
1998 4,897 7,500 337 1,796 1,446 5 1,324 1 0 471
1999 5,552 7,554 461 1,462 1,513 80 2,504 1 0 403
2000 5,257 6,000 380 1,135 1,448 17 1,203 4 0 31

2001 4,853 6,674 358 845 1,580 43 1,632 1 0 41 4

2002 4,711 6,192 450 746 1,137 82 1,701 18 0 203 17

2003 5,827 5,770 390 254 1,128 68 565 15 3 40 17

2004 5,062 5,846 393 131 1,298 80 633 19 23 2 17

2005 5,244 7,855 264 38 941 53 1,726 29 0 0 5

2006 5,635 4,207 238 150 846 50 598 15 3 0 5
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2011 4,200 2,518 547 0 705 533 45 842 64 3 0 1
2012 4,503 2,528 776 0 922 494 46 910 110 4 0 0
2013 4,902 2,694 756 1 918 1,004 46 1,383 67 0 0 0
2014 4,559 3,371 826 0] 1,044 944 45 1,063 56 0 0 1
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2016 5,962 4,721 951 1] 1,121 1,023 0 601 64 0 0 2
2017 5,221 4,567 913 21| 1,080 1,171 0 835 136 0 0 2
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2 FLUICHH LSS RER T 5 2020 FEOHEE G TR &M O MSY BE ST X — %

Run Relative TRO | Relative B10+ F-to-Frnsy TRO-t0-TROpsy | TROpsy-t0-TROg MSY
base19 0.2 (0.16-0.24) |0.17 (0.14-0.21) | 0.52 (0.37-0.73) | 0.69 (0.49-1.03) | 0.3(0.22-0.35) | 33,207 (31,471-34,564)
getout 0.2 (0.17-0.25) |0.17 (0.14-0.21) | 0.43 (0.3-0.61) | 0.71(0.52-1.06) | 0.3 (0.22-0.35) | 33,663 (31,652-35,378)
noCKMR | 0.16 (0.13-0.2) |0.13(0.11-0.17) | 0.62 (0.48-0.8) | 0.56 (0.43-0.78) | 0.3 (0.22-0.35) | 33,407 (31,397-34,619)
justPOPs | 0.18 (0.15-0.22) | 0.16 (0.13-0.2) | 0.55(0.39-0.76) | 0.64 (0.46-0.96) | 0.3 (0.22-0.34) | 33,003 (31,328-34,159)
as2016 | 0.19 (0.16-0.23) | 0.17 (0.14-0.21) | 0.56 (0.4-0.81) 0.67 (0.47-1) | 0.3(0.22-0.34) | 32,686 (31,013-33,990)
Omega75 | 0.2 (0.16-0.24) |0.17 (0.14-0.21) | 0.48 (0.38-0.68) | 0.7 (0.5-1.06) 0.3(0.22-0.34) | 34,645 (32,650-36,320)
is20 0.22 (0.18-0.26) |0.19 (0.15-0.22) | 0.53 (0.35-0.73) | 0.73 (0.51-1.17) |0.31(0.22-0.35) | 34,003 (32,255-34,998)
ab9 0.22 (0.18-0.26) | 0.2 (0.16-0.23) | 0.44(0.32-0.61) | 0.76 (0.57-1.13) | 0.3 (0.22-0.34) | 34,0.54 (32,302-35,793)
cpuess0 | 0.19 (0.15-0.23) | 0.16 (0.13-0.19) | 0.55 (0.39-0.76) | 0.65(0.47-0.97) | 0.3 (0.22-0.34) | 32,666 (30,935-33,828)
UAM1 0.2 (0.16-0.23) | 0.17 (0.14-0.20) | 0.6 (0.43-0.85) | 0.68 (0.49-1.01) | 0.3 (0.22-0.35) | 32,947 (31,153-34,347)
noUAM 0.2 (0.17-0.24) |0.18 (0.14-0.21) | 0.52 (0.37-0.73) | 0.7 (0.5-1.05) 0.3(0.22-0.34) | 32,642 (30,906-33,991)
bridging | 0.18 (0.14-0.23) | 0.15 (0.12-0.19) | 0.54 (0.4-0.71) | 0.64 (0.49-0.94) |0.27 (0.22-0.32) | 33,405 (32,246-34,738)
case2 0.19 (0.16-0.23) | 0.17 (0.14-0.2) | 0.52(0.37-0.72) 0.67 (0.48-1) 0.3(0.22-0.34) | 33,728 (31,878-35,066)
UAMbycatch | 0.2 (0.16-0.24) |0.18 (0.14-0.21) | 0.52 (0.37-0.73) | 0.7 (0.5-1.04) 0.3(0.22-0.34) | 32,793 (31,062-34,134)
glmm 0.18 (0.14-0.22) | 0.15(0.12-0.18) | 0.58 (0.4-0.79) | 0.61 (0.44-0.92) | 0.3 (0.22-0.34) | 33,060 (31,337-34,506)
troll 0.21 (0.17-0.25) | 0.19 (0.15-0.22) | 0.54 (0.39-0.75) | 0.72 (0.51-1.07) | 0.3 (0.22-0.35) | 31,952 (30,496-33,160)
oldbase 0.18 (0.14-0.22) | 0.15 (0.12-0.19) | 0.55 (0.39-0.76) | 0.63 (0.46-0.95) | 0.3 (0.22-0.34) | 33,211 (31,427-34,656)
sfo00 0.19 (0.16-0.23) | 0.16 (0.14-0.2) | 0.47 (0.34-0.68) | 0.68 (0.48-1.01) | 0.3 (0.22-0.34) | 32,083 (30,341-33,251)
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EAFHEL TWADONE I, FEGHE EDORE (3725 TROe D 30%)
EMT A E TICENEORFRIN DN DO, F-—ER IS ) 7
7 LU ARA 2 MR 58RO RE K OVAEE T EIZE T 2 FER N
SNb, BFGFHEOREIL, PLTICx LTI EZ2u,

e MP DIEH

e TAC OENVE

TACIZEHTABIE D7D MP OER

EEHAT, ZERICXDEICHNT T ESC B EME T 5 2t TAC OFHE
Eﬁ%énéo& TH o FRIE. TACOERZEET 5720, AT —
ZLLT3ODFE=HFY 7Y —X, TOERSHIT R OEBREL
—NVDIHEMEAT 5, MPITFEMICHEE S (2019 0 MSE 7' 1 & X T4 7))
R INTZEBY) | ZEBITIDBIROZRIZEE IR,

MP OIEM X, SBT &M & 1T L TW 5D, MP X, LT HBI T
IRV,

o JEINBIAEEIREDHET

o FHEBEMNERINZNE D DOHETE
r—7 % R OENTRIEEM, N MP ~DATTE=Z ) VT F—2D
iR, OV SBT I T D BIANR IS XIS T D 7o OITHARE B S D3R
LTCWAHAZL—)L« ZatRZONT, KXEDOLLTFDE 7 v 3 R
bd_‘o

r—72 0 VRN D — IR

MP TER S 2 EEHEIRE T L KR N HCR DAk

MP CfE A S 2 B FERBRERERE BT 27 — Z T AR
MP TR S 2 0B IE FIERERH T — # (BT 24k

MP (231 5 15 #E{k CPUE DLk

AZJ—)L« Tk

N o o A~ e N



2. —7E v FRITNB—REFH

=742 R (CTP) 1, B TRk, CPUE K ONIfiE s 1k iy
fli (CKMR) OE=% U v 7EENLELNIZATT —H#I2HKS< 35D =
VIR—R Y NP RD, B ERAOTIIIMAEES QAERE) %
CPUE |3 H AT 2 MBIfIRIC L 0 108 S o Tl 0 BIREREKE . KO
cmMRﬁzo@FWﬁﬁgﬁ%%ﬁ(ﬁ%N?ﬂ%%%hé%ﬁ&w¥%;
APPNRT N BLELN LR I N EREED 9 B EEINE AR ORI 15T
%fé%ﬁ%ﬁ@fé%@f%éo

G TAERAE = AR — % R Clik. AT — X ILEYT 5 FER O &R EHEE
EOMENETH D, 22T, BATIZEED (DNA D) —E{HHI
9%, 2020 £ TAC IE TliE, 3 >DOHEENH (2016 - 2018 A=) DI H3FIFH Af
BETH-oT-, B FERET RN —3 2 MIBIT 5 TACEFE AT, HiT
DONLMENEE D FIRE XL 0 HIRWIEAIT 1 X0 IRL< 20 | BT O FEHIfEN
EEDLRMEED LEWEEIT 1L REL 2D, EIEOEHMEN LRI
O FIRECHMICH 25, TACEEIX1 L7225, RE LT —X A1k, IE
PHIOFHROBRICERA T NREr &b,

CPUE = R—x% v MZBWTH, TACEHAHITETE Sz EBREE T
FRAEIZ EEASWTEME &5, CPUE =t AR —x > FTld, HrE OFEYE(L, CPUE
B ALY =D ) HEMT 4 FERIOEEEERT 5, ZOFES E TR
EOMIZH HGE. &R TACEFIZHT 25 5EIEnTchd, ZDF
PIEN TIRME X VIEWGGIE TACER AT~ A T A L7 ERELY &
FAﬁUwWEWﬁi77X&@5 MP %, TROo ™ 30 % & 9 FAED
HERE LTS TEn o R"—3 2 b TEE) (SN TR MEME
BB EITHEHENTWS, T72bh, BIRE  BEKUER  ITHER L7
5 R 7 TAC OEE Z /IMbT 5728, B S5 TAC OZ HIEHN
L/l s,

TR EL TS (CKMR) ICX 28T ROEE 2 H 7T T —4
X, RAEIRED N LY REHERT DU U NV RERE; AT &ED
B AR B RE %TWT@ﬁéhéo_@FV/Fi 2035 FF F£ TIC A ETRE
EHETHEDICHE L 5 REERER LIRS ND, KAERED N>
RPFEERERE LR> TWAHEE, TACERERII T T ALy ZhAR
HUERRRE FTE > TWDHGA. TACEEEHKII~A FALD, CTPIZE
W, EERERITEEE I < BRI %7w®$fﬁﬁéhé
Fio. 2O TACERALIL., EIRFEEN BAEKAEIZITD AZHETRISHEDR
< 72> T <,

INBH3ODary K=y FOMBEDEICLD | BT TACIZHT DM —d
FEDEDPND (LLTOENE 7 v a 22 H) , &E&R72 TAC #1513
AR T 3,000 ki, /T 100 b OZFIEIZHFHNICHIR S 5,



3. MP CEA SN AEGREEIRBET VEON—X b« o ba—)b - )L—
JV (HCR) DA%

M=

r—72v KR (MP) Tld, "n—_XZX ka2 ha—/ - /L—/L (HCR
D) DIHODOaALKR—F2 k& LTCPUE, s 1 & O CKMR

(POP L ONHSP) 5 — % Z{lifl+ 5, CKMR =/ R—x > kTlX. CKMR T
— 2T FAL Lol BRI REE T L (BIRELUORIE L E) 24 LY
%, =D ET, HCRIZIZ TRO OXIEHIE Lo REH WS, HCRIZKIT S
B TR KON CPUE 2 iR — % v b Tlk, TACEVEIZZEE N E LR
AT 5 ERE O TIREZESD, ZiLb DORMMEE EA 5 X FEl 55
A TAC Z BRI I S+ 5 CERT 5,

A REHEREET L
RAEAREEIREE T UIZLA T LB ERIND,

Nymin,amin — Rexp (gylnin - 0%2/2) )

Nyt = Rexp (ey — aé/Q) 1

ey = pey_1+ /1 — p2§,,
§y 4 N(Oa 0%%)3
Nyi1,a+1 = Nyaexp(—Zya) @ € (Amin; Gmax);
]Vy—i—l.amax = Ny,a,nax—l €xXp (_Zy‘amax—l) + Ny-ﬂmax cXp (_Zy‘a"‘a") ?
D= U <25,
a— 25
Zrmax€*¥ + Zin
14 exy
Xinit ™~ AT(IU“Xinit'f 0->2<mn)’
Xy+1 = Xy + Gy»
Gy ~ N(0,03),

PROy="% Nup,

Zy$a = Zy + - Zy) a G [26. amax],

Zy =

?



AEF BT HEE ST A—FROE YT A Y TRTFEOLBY Th b,

Parameter Value

min 6
Gmax 30
o, 0.25
P 0.5
Oy 0.15
Zmin 0.05
ZLimax 0.4
Lo, .. 0.5
Fxinit -1.38
T xinit 0.2
Ghsp 1

RET MBI DHENRTA—ZIZLTDOLEY TH D,

1. FHI R MmAE R

2. AIMAEDRE ¢

3. Zy (RONERERTEBH R NSD) OF 2Ly 4+—2 % [Blth] 54
HME i QEFL SR % OY SD & & dp)

4, TUH LT+ —7 DIRZEG

POP 7 —4 OEEITOM THEHLTWA L0 LB L T b, REAFEHT
I TIC R VER S,

Qmax

TROy = Z Ny,a.(foa-

A=0amin

KO — a7 {i, yx % ET 5, 22T, TN z={cHIEHmBaD
B, clIZlUToak—F () | z={y, aHIkHmDILELE y&kNa
T 7N T OEROFERTH D, T2 POP ThHMERIZLLTIZL Y E
éhéo

204 (y—c)

P(K;j = POP|z,zj))=1(c<y<c+a) TRO

Z OWMERIE, POP 7 — #2315 5 “IEAM O K HE 4 (ERT 5 7ol S
%o HSP 7 —ZIZB L TlE, Al — a7 i & i Ztikd %5, Z 2T,
WA RITZNENOAEE, 2k— b ¢ Thd, HSP AR S D%
HUTOLEY ERSND,



A7 s
IP(K'H' = HSP | Z'irz'i’) = TR(;Ih E (Z Yemin.a (H EXP Cmm-Hi a—HaJ) Qa—}—&) :

Cmax k=0

7 — Ny,afpa
S TRO,’

{21', Zif} = {Ci: Cz'!},
Cmin = min{ci, Ci’}:

Cmax = max{ci: Ci’}

Flo, ZOMEIIHSP 7 —% O " HOGAAOREDOIEHEL 25,

N—RZAKNeayvpu—)Lve —)u
AT Sz MP ORI BT TO LB TH 5D,
TACy 1 = TAC, (1+ AP + A%) x A, (1)

HCR DRAEGOFEMIC A D AN, W< ONDFRREBIZ O TR T 2,

o 1) MPEKBEBIEE F AL LHEE SN TROD (KE &) BT
Y] WBERFFZ 7T ET OBV E 5, BT MK D]
5 AFMOTHFERE AT, BIEFENL TRl H D)

o [:20034E7>5 2014 4 TOHEE TRO OFME (RO P a L UE |2 B
5 RRIIR)

o i FxMNER LV TRO HEKHEIZ BE 5 K&

o =1 - 1EANLE~OBIT, 7725 TRO DEHANER S
MP O DB N Z DR A > b &7 (725 CPUE &
CKMR D 7} )V DAINEEEIIEG0> B BRI Z LT 5) Ak

HCR ICE1F %5 CPUE OF T IZ DWW TIE, BEKES A 3T A—F 2 Hn
7

kPue(n) = wit™* (1 - (l + 6_2””) ! ) + wyP" (1 + 6_2"”)_1

ZHIE. T A ROPEERE D v P 2T ¢ v 7 BIBOEEL Hy] (H[y < 0] =
0,H[#>01=DZFMHAL VD, k=20 LTWDLDT, n&BE2=2o0
ARG A=A DB DOBEILO=1D+5% LINTHRET S, LizRno T,
CPUE FBEIILL T DO LBV BRI D,

A;pue — kcpue(n) (5;}31_1(—3 . 1)

F7o, 6,0 1. FERRITIE HCRICH T 2 s TR e il oy D3l & FEH IS
BERLLTWD,



u fc ue “ T
(Szp ¢ = (ﬁ) \V/Icpue < IIOWa

e = 1 Vlepue € iow: ).

I_ Bl _
5§pue _ (Icpue) VIcpue = Ihigh,
high

Z 2T, IpuelZ LLICPUE @ (44FERID) BENEEITH Y | fow LT high 1T
CPUEED EREONFRO LEZWVMETH YD . art KON i L WEOEFH O -
ST T COIERFRIRISEZ AT DD TH S,

HCR ® CKMR #1473 Cli&, HE/KAED T TiL TRO OHEMEFZF/IMET H X 5
LoD L bz, ZHOERKLIZTRO ZRKEICHERELELY L LTWD, F
72. HCRIZZ 9 L7=ZFEAZE]Y AND 7=, HCR 2 TAC #n & TAC 8/
WZBATT D BROREBHEE R E RIS OB ERGEZ R AL TV D,

AT = k() (A% = X)),
k) = k5 (1= (1 e72) ™) kg (14 e72n)

A(M) = Amin (1 (4 e—Qm;)—l)

XHEGRIE B Lo R 2% TAC I & 3CFF9 2 R & TAC #7355
DL EVMEDOKAEIL, FERIIZ Inin >0 02 DAAE Y | HEE TRO 23 HAEKHEZ
IO NTENTRHICE e FTREAT D (CPUE Ly FOIEMEED . Z
i, BiEZ FEZESTOMEICE O CTHESRIEAKEL 5 Z & 255
L. BiEZ bEES 7255 3 BRMER 21840 T2 K ORI 2720 TH D,

BUR TR T — Z > BAF DAV EE O 2 B IR B 25 R 57
O, W EBENPTEE R LT,

Ny,? = Z wiﬁi,z

A i=y—1—T8t
T ZC. wild GT HEEAE Nip Z1ER T 5 7= DI H S5 — 8- 5l kb3~ 2 fof
HIETHD (AT B ETH D) . stBHOBR, HEEMHEFH THEIC
IR B LEREEEBRICBR LTV DIFELDOMD 2FERO XL NEEIND,
HCRIZHBIT D GTH D OFELMILLTO LB Th D,



Y
A%t =1 if Ny 9 € (NIUW1Nh1gh)
- g
N |
t Y,2
B = (Nhigh) N 2 N

I FRAHE Niow & EIR Nhigh 12 & > T TACHIIMAFF ] S LD 700 E 9 s E &
ND, BRIRENTZ MP D HCRIZBHT 5 /37 A =2 EDOFFEMIZFR 2D LB T

b5,

| Parameter  Value |

Tcpue 4
wiP"e 0.9
wy™ " 0.005
Low 0.45
Lvigh 1.42
Q1 1
b1 1
T8t 5
Niow le+6
Nhigh 2.6e+6
o 1.5
B 0.25
7ok 3
k§k 1.25
kgk 0.05
¥ 1.5
Amin 0.001
K 20

#%2:CTPIZEBIT D HCRDOETE /N T A — XA



4, MP T S N5 BIn TEB BT EIR EHEE TR 57 — & EMT D4R

CCSBT & ik ifiat i, r—72 7 R ToHZHKE LT, &
FREEAE AT S T2 D 2 kBt Ot E IR B OHEEE & iR Sz (DNA D)
—E i () 2REET 2050 TH D, 2016 0 5B S TV 5 E4E
DFEONEFITREFISE (Preece B, 20154) TSI BV THY
CSIRO M3 E U 7= A5k 5 K 0@ O Bl Mz B2 7 v ks =210 (Bradford
5. 2009 ) IZfE-> THEEI N T\ 5,

SBT DiEfn FHEFAIZIX. 280D 2 ik SBT 7> b Ofis/ N o 7 /L ERE
(Bradford &, 2015) 2k 2% TEEREEE) &, AXT-EETCOROIENE
N5, ARSI S v, EIARE IR O ORI S ST
DI L IREG T DR 2 fefk ©X 5 1 9 (Polacheck &, 2006 4; Basson
B, 20124F) | 1FHEOERL TOIFERFIZ 3 A OIREY )5 2 [FIH O
e TNV EITY, 2 28y FOERBRY T T OW Tl B
EZITV, DNADR—HT 2% 7% (FRERZRDNA 7 4 > H—7 1V v b
ZHAWT) fERTLZENTEDLLY, D ZHKT S, DNABR—ET S
Tl BRSO SN AR SN 2 b aond, EIREHEEE
X, ity b EIHER Yy OV T A E . HEER STz DNA O —E 450>
HIHE IS,

B A EMATICIX, B FEHEFRP A EEXIEIA 0k (—T7 v
ADFERNMBWVICHED LT SNP~—h—0 D729 X23) AT H-D
DT A4NE Y TNEEND, FITICE END T 7L, BisTAE =
— T D~ —H—DHI LM L 30~v—I—EHL, o T
RS 20 LA TR UE 2 B 720y (Preece &, 20194F)  F£7-. Mk & OMY
BEOXMRERDEREDOL BN TWELIRAL TR SND, 2EAD
BEVUVITFRERXET5-85em T, 3MITEN R 98-109cm Th 5, T
LOBRELVCUITEHIIICLE 2 —3115 (Preece &, 20194F; 7 U7 6,
2019 )

BAORRRY 7V OINE ( BE#EE] ) HOEREHTEHEOFHEETO
7at AT 2HFEEET D,

TS ERFO oA — FOGREHTEMEIILLTICE VRO 55,

(1) N=T*S/R

T I, TS Shis = hOMOREL, RIBIHERY 7Y
ZicBVT T SRS ROEIKET bbb 8 Lt
KOS [N > 7Y S Th B, FRR () IE. =2 —tr (UE
U=y s B— g —k ) GIREHEEE S IEEND 2 &L (Seber b,
1982 4F) , FHHNAT Y itz g L RET 5 & BIREAEEEO L BFR
B (CV) BIUTICEVERTHZENTE D,
(2)  CV =sqrt(N/(T*S))

= sqrt(1/R)



=720 FRIMH S D DIE, FFEOEREREEE &K O —BH o 2~
Thsb (Rl Lo TnRW) , ZhbD7T—#L, CCSBT 7 —
AR O—ER & L THEERT NS, R1OT—XI%, 2020 D MP OiEH
IZBW T ATREZ: 34ER (2016-2018 4F) DB n Ik i OFE R TH D,

£ 1 AEHEEEE O 2 A ORI E IR EHEEE 2 12055 5 2016 - 2018 4F DO B AR TAE#5 it
HE O R, xR TWRWIIL, r—7 20 X THERAEINET—Z2ThHbHZ &

ZRT,
YEAR COHORT ABUNDANCE cv
AGE RELEASES HARVEST MATCHES ESTIMATE
(MILLIONS)

2016 2952 15389 2.27 0.224

2017 2 6480 11932 67 1.15 0.122

2018 2 6295 11980 66 1.14 0.123
BE IR
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Bradford RW, Hill P, Davies C, and Grewe P. 2015. A new tool in the toolbox for
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Bradford RW, Hobday AJ, Evans K, and Lansdell M. (2009). CMAR code of practice
for tagging marine animals. CSIRO Marine and Atmospheric Research Paper
028. CSIRO, Hobart Report 2003/002.

Clear N, Eveson P, Krusic-Golub K. (2019). Update on SBT direct ageing using
vertebrae, providing information on length classes targeted for gene tagging.
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Cape Town, South Africa, 2-7 September 2019.
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5. MP T S % TR B s TR EHT — &% o4k

TR B AL T AE YL (CKMR) Tl sAERELAHEET D & & Ik
BB D N LHGHAIREE 21T 9 72, OO T VO bl
Blofa (Blr~<7 (POP) XIXH¥-Zx 1 H72\_T (HSP) ) ZRETH7-9
(TR 7B FE %2 v D (Bravington &, 2016 45) , SBT 2R3 5
CKMR Bl —Eg & LC, 2006 LD BA, A > R 7 FEIREIR O Rk
LA —A T U T KiBEOE A Q) Mo@Ear 7 AnNESH
T&7- (Davies &, 20184F) , ZNH D% T 2R T H-DDLE DI
BEVESEIZ 2o TR ST KD POP $0 % UV HSP %478 CCSBT 77— & & Hi %
BULCRMEEN WS, r—72 o i TR, 2hboTF—2t v MIE
SRR OB EfRSZRMIT 2 oo ofikEEE s v oS, 20k
TTACOEEIEHINDZ L EMRD (BT —5, 20194) .

A KR T T, X TR\ T, KEINE O 2 /Ay 2 L4
LB Y A XD SBT lifan HlfR o 7V RINESNL TS, A—A KT
U7 Tk, HFE6-7HDONERFCAR— R U —r DO F ARBERERIZB W
T SBT Hlfan Mk 7 A BIE SN TS, 22 TlE, 3anso
T TNVERERSND L 95, BXE 9B -109cm DL > UIZH a6
VINANNEINDS, WITHOY T ST Y T VIR T E
— AR EZE L TARERR D BT D X ICFE I T\ 5,

G AR BN T, IR SRR Y 7 LS DNA M S b,
[DArTcap] &FEIH DB FHHEY —7 U A %175 72, Hlith L7- DNA
DFRAFT L — MEF v X7 IZFTET % Diversity Arrays Technology (DArT) 12
EfESN, V=T U TSETHOT —Z XA /3— RO CSIRO IZHEH &4
b, TNHOT—HIL, DArTcap > —77 > ¥ > 77 —H [AFIZ CSIRO 23 il
BB LTZIERICEERT VIV AL L D, T—F 2y NHOKMLOE
BT EOBE T a—Y 7 (Tb b @ s +OXT OFEEHEET D
&) IS ND, £, FEETFE GOEBEROMRIZHEH S D &K
1,500 £ COBERTFHE) ZEIZBETFRHED =T —R R HEIND, i
HSP DRFEICE WTEE LS, Bt a—U » FOEFEENME - 725
TR LT BB 72 IR BARHERR T — 2 & v D 2R 2720 BT
ET—XIZRH LT HEDOI A VT a2 ha—/L (QC) WENHEH S5,
QCULFI 7' v /T A DB CTH#L L C& /= (F-5l& &b LT\ < AlRE
WRdH D) 72, IiEBRMERICHEN SN 7t 1 X328k 7 5
AREMER S D Z LI E SNV, # 11T 2020 EOfENT CRER Sivic v
Nt A X &R LT,

POP /X, Weighted-PSeudo-EXclusion (WPSEX) statistic & (%41 % modified
Mendelian-exclusion statistic -1£% HWC, B FRHENM T i=fanb 4
TORA— a7 Z48E 35 (Bravington &, 2017 DB B %%

HR) o 2020 fE DT TG H a7z POP EUZ DWW T, i linf D A K O DT
BEICKDNREEK 21T LT (ZORIZIT, B FRHHEEL 2015 412



DArTcap v — 7 L U ZIZEE T LHRID, ~A 7 2% T T4 k& TR
SNTZPOPRGEENTVD Z EIZHEINZW)

HSP %, pseudo-log-odds-ratio (PLOD) statistic z f T, &= AHIE 2 T
NI L RETOREMMBRT ZRET 5, PLOD#EHI, HSP THLHGE &
HSP CTidZe WA L&k L, Bl s8R E BT 50T OfEX
WeREZHETHHDTHS (Bravington o, 2017 FEDRIM C =5 HR) , POP
ZRFET D WPSEX #at & 1X 572 0 . PLOD #iitid HSP & #ERELR / BEARME A
R & ORI IAfEZR XA Z R S 720 (Farley 5, 2019 DX 3 KN4 25
M) o T D7, HSP DARGEE Z S/Mb LoD b HEEED + 0 1IERE & 72 5
DI FF CEX 5 X972 PLOD D X VKW v b AT EERET D
R HSP & ERR BRI AR N T B D PLOD 4341 O BSR4 K
WIS D, BEENR D72 7D K OMR LI Z L OMSRDIF
fEE LT, —EBRDBEENGFET D Z &b, ARMERITHSP 2T 5
FEPLOD oA HHWCTHEE S L, T L TCIAUTET VU 7 OHFTHEREIN
T\ 5% (Bravington &, 2017 4) , HSP @ PLOD i & X v Bl ds@ & (3
RHOHLEE X HIZNT) OPLODMEE OROXHIIAMK TH S Z L ICHE
X7V, 2020 AE DOFEMT CHERS SNV EREME D B HSP BUZ DWW T, & 1 9
TEVWDEFIT L DNERE R 3 IR LT,

R1: 77X VT oarra—LF v &I, 2020 EO T ECRHE AN (2R T EE 72 fa
DY TN, REIZEE LT, ia%iz@ THRT LI (372 b, 2005706 AT I AR
INTH T 2006 FE L EFR) ITBWTA v KRR T CTIREESNEZY v AV &R 1,

Year Adults Juveniles
2006 0 1317
2007 0 1325
2008 0 1356
2009 0 1347
2010 972 1315
2011 958 963
2012 536 876
2013 959 903
2014 922 899
2015 0 953
2016 951 854
2017 971 948
2018 700 777

Total 6969 13,833




7 2 : 2020 SE DFRMT CTHEE SN POP %X (A 7 a¥ 7 T4 N EHWTHE L7 POP £t % &
ie, Bravington &, 2016 FE#&M) OAEAAESE (1T) K OBMAEESE (F]) BINR,

W) W Ehizr—42ty RO AV T 1 ay ha— LV KOET 217> TV 5729,
K E S U727 POP O IEfE 22 OV & AL 7= ELER DR BT B AE DIRITIE TR DB AN H
%

2006 2007 2008 2009 2010 2011 2012 2013 2014 2016 2017 2018

2002 O 0 0 0 0 NA NA NA NA NA NA NA
2003 O 5 1 2 0 0 0 1 0 1 0 0
2004 O 2 0 0 3 0 0 0 0 0 0 0
2005 1 4 5 4 1 0 0 1 2 0 0 0
2006 NA 4 3 2 0 0 0 0 0 0 0 0
2007 NA NA 3 4 1 3 2 0 2 0 1 0
2008 NA NA NA NA 0 1 1 1 0 0 0 2
2009 NA NA NA NA 0 1 1 1 0 0 0 0
2010 NA NA NA NA 0 0 1 4 0 2 0 0
2011 NA NA NA NA 0 0 1 2 1 2 0 0
2012 NA NA NA NA 0 0 0 1 1 0 0 1
2013 NA NA NA NA 0 0 0 0 0 1 1 3
2014 NA NA NA NA 0 0 0 0 0 0 1 0
2015 NA NA NA NA 0 0 0 0 0 1 0 0

3 3 : 2020 FFEDOFEMNT THIE ST HSPE O L | & X 5720V (1T) RUEEE X 9720 (B1)
Iz X BHER,

) BHFShiT—4ty NREOIZ AT a3y ba— VRO 21T> TWAH T2,
K€ & 7= POP O IEHE 2 5 M OV S S 7= LI O # BT B AE D FRIT R TR DA 1 &
2o

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2003 2 4 2 1 0 0 1 0 0 2 0 2 1

2004 6 3 6 2 2 1 0 0 2 0 0 0
2005 5 3 3 3 0 5 1 1 0 2 0
2006 8 4 1 3 5 3 0 1 1 1
2007 3 3 2 2 2 2 2 1 2
2008 5 1 1 2 3 0 1 0
2009 1 2 1 0 0 0 0
2010 2 1 2 1 0 1
2011 3 2 1 0 3
2012 3 2 1 1
2013 2 4 1
2014 2 2
2015 4




2% 3k
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