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FOTARSIIZ CKMR O Y 7 b7 =709 5 ab—va 7 A bOFXL (Tsukahara et
al. 20205) 75 id, W< O OREBE S iz, CCSBT (281 5 CKMR OBUEZ D 57250,
FH TN T e EOIER RO ED D, W ONOER AR L-, EbI3HEE
EORHEFEME, HEEANA T A, F o7V v 7 FIEOEBENREIZOWTTH S, CSIRO HYHF K
OY 7Y o ZHEENLEEZ W RETEENTH D,

Summary

Recently published paper (Tsukahara et al. 2025) of smulation tests for softwares of CKMR
raised some suggestions. To promote understanding of CKMR in CCSBT, we described several
questions. These include uncertainties in the estimates, estimation bias, and potential problems
with sampling methods. We would appreciate receiving responses from CSIRO and sampling

personnel.
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1. Introduction

CCSBT Tl CKMR 23t L TiTo4u TV 5 (Farley et al. 2024), F{EZBHFE Lot s Ehe+
% CSIRO, it 7Y v 7 aEhiT 54 —A N7 VT OR— Y o h— 2 ORGE, Bk
DY TV T HETHA L R T ONY B THEOBMRHE D OSZKRRGZIBEL LT
W5, CKMR OfEFIZEH SN TO TACHEDA 7y T —2THY |, MO TEETH D,

., CKMR (2B L 723 U AZK S 7z (Tsukahara et al. 2025), Z DRtk 5 1%, CCSBT
1235155 CRMR 125 T, W< SRl S, Bk it CCSBT 0 CKMR (250 T,
W ONDOEET 5, BIEED CKMR ~Oi8) /e B AT e L 5 . S T4 BFIC R\ EE & FF
P R NEREEE O 2 T s LA — b BT X B L 5 IC R L% % . CSIRO 35 % o
TY L THEH DSV UEENTH B,

CCSBT has been conducting close-kin mark-recapture (CKMR) (Farley et al. 2024). Great efforts
are being made by relevant in CSIRO, which develops methods and performs analysis, Port
Lincoln, Australia, which samples juvenile fish, and Benoa, Bali, Indonesia, which samples
adult fish. The results of CKMR provide inputs to the TAC calculation in the Management

Procedure and are extremely important.

Recently, a paper related to CKMR was published (Tsukahara et al. 2025). The description of
the paper raised some suggestions about CKMR in the CCSBT. We ask some questions about
CKMR in the CCSBT. We would appreciate receiving responses from CSIRO and sampling
personnel to gestions that are intended to ensure that CKMR is properly understood by

scientists and stakeholders who do not have extensive knowledge in the genetic field.

2.CKMR [CEEE L -E/M CKMR related questions

Tsukahara et al. (2025) Cix, K7/ r~27m® CKMR 7—##FfHL Ty Ialb—va v
TARMEI TV, CKMR ICAHWHRTWD 3250 Y 7 by =7 ORBEE{T> 72, CKMRsim
(Anderson, 2022), COLONY (Jones & Wang, 2010), a family-based likelihood method, and
flexible relationship analyzer by random forest (fraRF) (Nakamichi, 2024) CT& %, 1% & DfE R
Ui, COLONY & fraRF i, parent—offspring pair (POP) & full-sibling pair (FSP) Of#
IZOWTIE5ER& 7257228, — 5T half-sibling pair (HSP) Z1IELH#HETE72Y 7 MIHE)H-
72 LT\ 5 (See Fig. 4 and Table 2 of their paper), CCSBT (ZBWTHWTWD V7 Mk
CKMRsim (Z W72 BEERIEDE 2 5 %3¢ X872 PLOD (Pseudo log odds-ratio) & 9 #FHE
RNV 7 h =T N ERET D,

ZORRNE, FxZY 7 bRTAFY XA RUEIC K - T POP X° HSP OHEEEIZIZAHESE
MERDD Z L ERBBTRETHDH, WEIEETHETIHRL, EBEICHERNIC 2 5 XTI
N, HODORRTIIENERHELE TEDLY 7 FRFELRP 2T VIR ERE 2 T,
CSIRO 1%, BifE, CCSBT THWTWA 7 /L= XA, POP & HSP THEN DR EEM,EZE XD
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BRERZ T, TNEEI PS> TWVDEDN, AW E 20,

Tsukahara et al. (2025) Ci%, CMMRsim (ZIIHEE A T A3 B 5 EFEf L T\ 5, thelog-
likelihood ratio method in CKMRsim calculates the sum of the ratio over the used marker, and hence, the
estimated values from different numbers of used markers must be biased (page 9). CSIRO /%, $ L &
PLOD ZfH L CWAH DL Lizh, ZONRA T ADFEZ L SFHI L TV 50,

Tsukahara et al. (2025)1%, fEE DAL OFRAOY 7Y 7Tk, DNA 2Bk L T
LEW, i TCE 2 WEAZ R L T\ 5, The time duration from fish death to
preservation depends on the characteristics of the fishery and the operational strategy, and
because sampling was conducted voluntarily, some samples had relatively lowquality DNA in
terms of fragmentation and concentration. (page 3) DNA Ot DO ARBITIE, FHRERIREN D &
THHZEIZHERLTWD S LW (EF per com),

CCSBT TOEEIZBW T, MEEH (QC) o7t ATIHMEERD 2 ¥ INH -T2 5HE.
SBT U DAFETH - 7254 . degraded samples ToH o 725815 & LT 5b, CCBST
2B B 7T DNA I RIIZIRE L7=BI & 1R ST 720y, Farley et al.(2024)128
WTIEZ VT 4 —ar ha— L a2 % O 7 LEDS Table 2 IR S TW5, Table 1 TR
SN I NRES L LT QC BB oEIE (BREIE) 1% 2016 45 2018 41213 47%0>
5 65% L AR o Te A, BEEN 7R S 4L, 2019 FLAREIL 90% LA EO @ WP L e o> TWnd, 41T
LWL BDDOYF TN ARFELTEY, £/oR— M) U —2 TOEMBOY T 7T
1% 2021 4F, 2022 IR TR A S5,

QC TBERAM LR R B O (% % 7~ 2 LI ATED 2 ERRIR B E 2 72 B¢, sliEhREEmb D
DIZAIMITRIIMAITH A 5 03 KD D OFARREEZ T OIXEN 2 ETH A9, B
— RV ROA YRR TONRYTOY TN 7 7a s I MM LT, b LLSESND
5705, QCORRE R LI ECREIOV TV v T alFHETDHT7 4 — KXy 7 %1{T9 Z L I3
LHEDNDN, BUEIZED L HITEH L TV D DD,

Tsukahara et al. (2025) conducted a simulation test using CKMR data for Pacific bluefin tuna
Thunnus orientalis and tested three software programs for CKMR: CKMRsim (Anderson, 2022),
COLONY (Jones & Wang, 2010), and a family-based likelihood method, and flexible relationship
analyzer by random forest (fraRF) (Nakamichi, 2024). Their results showed that COLONY and
fraRF were perfect for parent—offspring pair (POP) and full-sibling pair (FSP) values, but no
software could correctly estimate half-sibling pair (HSP) values (See Fig. 4 and Table 2 of their
paper). The software used by CCSBT is thought to be PLOD (Pseudo log odds-ratio) which is

similar to and advanced from likelihood ratio method in CKMRsim.

From this result, we should be aware that there is uncertainty in the estimates of POPs and

HSPs depending on the software, algorithms, and assumptions. We should not place too much
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trust in them, but we also need not be overly pessimistic. Given that their results show that
there is no software that can provide perfect estimates, we would like CSIRO to explain to what
extent the algorithms currently used by CCSBT capture the uncertainties of POPs and HSPs,

and how uncertainties are handled.

Tsukahara et al. (2025) point out that CMMRsim has estimation bias. the log-likelihood ratio
method in CKMRsim calculates the sum of the ratio over the used marker, and hence, the
estimated values from different numbers of used markers must be biased (page 9). If CSIRO is

using PLOD which is advanced from CMMRsim, how does it assess the impact of this bias?

Tsukahara et al. (2025) point out that when sampling muscle from stale fish, the DNA
fragments and cannot be used for analysis. The time duration from fish death to preservation
depends on the characteristics of the fishery and the operational strategy, and because sampling
was conducted voluntarily, some samples had relatively low-quality DNA in terms of
fragmentation and concentration. (page 3) The failure to extract DNA is also likely due to the

small amount of muscle collected (Tsukahara per com).

In the work of CCSBT, the quality controll (QC) process excludes samples that are
contaminated with other individuals, are of fish species other than SBT, or are degraded
samples. The percentage of samples in the CCBST that were specifically DNA extraction
failures is not shown. In Farley et al. (2024), the number of samples that passed quality control
is shown in Table 2. The percentage of samples that passed QC (success rate) compared to the
number of samples collected shown in Table 1 was low, ranging from 47% to 65% from 2016 to
2018, but has improved, and the success rate has been high at over 90% since 2019.
Nevertheless, some sample losses have occurred, and a decrease in the success rate of sampling

juvenile fish in Port Lincoln has been observed in 2021 and 2022.

Is it possible to show the number of individuals excluded by each cause during QC? Taking
into account the main causes, what is an effective measure to increase the success rate? Would
increasing the amount of muscle collected from each individual be an effective method? If there
are areas for improvement in the sampling programs in Port Lincoln and Bali, Indonesia, it
would be effective to provide feedback to improve the next sampling by showing the results of

QC. How 1s this currently being done?
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Table 1 Proportion of number of samples used for kin-finding analyses.

Figures were extracted from Farley et al. (2024)

Table 1 of Farley et al. (2024) Table 2 of Farley et al. (2024)
N of samples collected Number of fish used in the kin-finding analyses
Year Adults Juveniles Year Adults Juveniles p.Adalts p.Juveniles
2006 0 1,317
2007 0 1,325
2008 0 1,356
2009 0 1,347
2010 972 1,315
2011 958 963
2012 536 876
2013 959 903
2014 922 899
2014/15 1500 1600 2015 0 953
2015/16 1500 1600 2016 951 854 63% 53%
2016/17 1500 1600 2017 971 948 65% 59%
2017/18 1500 1600 2018 700 756 47% 47%
2018/19 1500 1600 2019 1,440 1,449 96% 91%
2019/20 1500 1600 2020 1,421 1,512 95% 95%
2020/21 1500 1600 2021 1,431 1,384 95% 87%
2021/22 0 1600 2022 0 1,176 74%
2022/23 148 1600 Total 11,261 19,333
2023/24 236 1600
min 47% 47%
max 96% 95%
average 7% 12%



