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Summary
The Japanese longline data have been used as the most important scientific data in
stock assessment and Management Procedure of southern bluefin tuna in CCSBT.
Compared to the past 10 years, we examined the change of the operation pattern of
the longline fishing in the most recent year. No remarkable change was found in the 2022
operational pattern in terms of catch amount, the number of vessels, time and area
operated, proportion by area, length frequency, release and discard, and spatial
concentration of operations. The increase in catch quotas over the last decade has had the
greatest impact on the increase in CPUE, with the expansion of operating space-time and

the increase in the number of operations to a lesser extent.
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Introduction

CCSBT 2817 % X+ I~ v Thunnus maccoyii OEWFHIITIAEFRICKZ AKFEL T
Do MHET =213, BEMHHE LD bHBIES IR X b TIRORFZER 2L OFREZHED 5
LEMTELRFNROHD, LLEDOT A URRLIE - TUTW RN Linh | BEREEITT
— X ZEUNRIR L, BRI OZ L OBEIZOWTEIROE L2 DONEiLE i EDOEE ¥
— Y DEACITER T 531 7 A RO ERJT DUNEND D, HFEOEERWVIRET —ZDE=
2 VU7X CCSBT iU & L7k <A RFMO TOEFHIIZ AR RIZMEETH 5,

CCSBT (285 5 LIc#E AT — 2L ORGEE, 27 I~ 7 [ZBET 52 TOEID
DWTHFEERT RETHDH, PTHHREMRRIC LD IS I~V eoifET —#1%, CCSBT I
BILITIInoFFEHBICENTROEELROL LTSN TSI L, TN
2011 FIIEM A BAA L2 PSR MP CTIX . TAC 2 RET HA Ty hT—Z ThHI LM b,
EERWE=2 ) U I PRRETH D, Ko THRA TmEEECE L LT & 72 (e.g. Ttoh 2022),
ALHEIT, 2022 FFRETOT v 77— hTHY, #HE 10 4/ & OHET 2022 FOL{LZE HF
ERAN

The stock assessment of southern bluefin tuna 7hunnus maccoyii (SBT) in CCSBT highly
relies on data from various fisheries. Fishery data have a crucial advantage that a large
amount of information from a large scale in time and space can be easily collected without
expensive cost compare to fishery independent researches. However, because its design is
not systematic, fishery scientists need to interpret the data properly and to distinguish the
reason of any changes in stock indices is whether by changes in stock itself or by bias
caused by any change of fishing operational pattern. Careful monitoring of fishery every
year is an essential task for stock assessment and management of fish in tuna RFMOs,
including CCSBT.

Such a careful examination of fishing operational pattern should be carried out annually
for all fisheries relevant to SBT. Among them, the catch data of Japanese longliners is the
most important because it has been used as the most important data for the stock
assessment of SBT for a long period of years and it is a major input datasets of the
Management Procedure which implemented CCSBT in 2011. Therefore, we have been
evaluating operational pattern of Japanese longline for SBT every year (e.g. Itoh 2022).
This paper is the update of it up to the end of 2022.

Material and method

ZOoDT =ty NEMIT LT, — DB OT—% & v ME 2001 5 2022 4£FE TO RTMP 7
— X T %, Logbook 73 HARDWEIEIZDONTONARME TlEdH 575, Logbook 7 —#|Z1% I+ 3
~ 7 aEMBE LEWRELGEN, T2 RMEHREE R D ETIC 2 FREOENND D
ZEDNDL, REFEO RTMP 7 —# LRI U CHIR T 5 Z L3 TE vy, 724, RTMP (3373
~ 7 arEiRE L CHIET 5 BAIERINO 2 THAME LTRBY., HAN CCSBT #MaHEXD 4-9
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WEXIZBWTHREST 2 I I~ 7 v REEIROEIZIB VO TIE 90%LL | (2001-2005 4D
ﬁﬁi%%%lﬂﬁimWMJWMP:aiﬂTwé_k#%\HK@%%®£T§?7H@¥
Z T LT 5 (Sakai et al. 2009), 2022 4ELLRATO 10 45 (2012 45-2021 4F) % Lhiexf
Gl Lz, HBOHAOWESE, RESEXEZ2E/LEMHRL, TOHEN & LT,

ZoOHOT =%ty M, 27 # CPUE 2RO 5 7-DIT/ER LIz a7 a3 2r10 6 O (H
AKH A TIEBERER T — & L #9) T, HA®D logbook 7 —# % & F (FiLf1L RTMP Ef) |
NZ Va Ay bR_XUF vy —F WD RTMP i S 5 2e shot-by-shot 7 — & 7 HHERK E 5

(Itoh and Takahashi 2021),

ZoOHOTF =&ty MIHARIERRO I F I aiffEfIzoONTO 1965 FE0 5 DOFERH) 72
EERIfEE RS L OV CCSBT THW B AL TW D 4EH - (R BER & 288 U 7= 4Rl Bl O 1 5
FT—2Thb,

HARZ A FIEREERIER T — 2 2 L T da, 2 0N SBT (4 bl BfA) NS
7B OWTHER LT, FERICT—% Yy FE2EH LT, 5 EXE - ANIZBWTEREDH -
72 1 ERE OB LERT Lz, ZE—MHoBEEROET 2 RTIHRTH D,

BRI OEF OGS WTRRBRRE LA 7 v 7 A ThRr L7z (Attachment 1), Z OFEH

@imﬂmmwﬁﬁﬁﬁ%%%&bk%@f;@%ﬁ%ﬁ@ﬁw& (2RI B AR L LT

HLOTHD, BHEEIIAARY A TEBEREN T — 22y MI#EHA L, 4-97X, 4 H-9 HDOTF—
BUFOHIEEE I T I e R @Rkl EfR) OGOV TRD T,

RTMP 7 —# %l L T F I~ 7 v o R (BuARE+ A7 R+ 5t TR
\ZXET 2JikiiE - RFERIOEIG Z LR Uiz, ERNAEROSRN LRI Z Bl & LT 2 M
B OHIWTIC & > TEFRO R, O ADEIENTOI TV D, NIAETEHIT - JETRE
B, BRITo 3EEMERL] (20kg A%, 20-40kg, 40kg P 1) OfE{EEZE RTMP THET %,
B O - BEEEEAET CPUE OFHEIZITE TR TW R, b LHHIC X - THOE - #3EE
FEEOEEG RO NNZADT A ANRKRELL LB TLHELL, CPUEICRERH D, FFICH LB
mafThhe L leo -6, CPUE DNEJURRE & 1T HERAMRIC ER- 25 2 L2725, 7e8. CPUE
i4ﬁuhﬁﬁfﬁwéoC&%Tkkwf4mﬁ®T@¢E@1%5mFLﬁ%w%MTﬁw\
THUTRELEMEN TV D = T D& EETIE 20.6kg (CF4 T 5, Ko T 20 ke Rl O R EHPE
FRITIT 4 AT E 9, 20-40kg & 40kg LA EDOEFINEIE 4 Ul LI YT 5 (0.6kg 47
EHETOBKHEEIZIT D),

Three datasets were used for analyses in this paper. The first was the RTMP (RealTime
Monitoring Program) data between 2001 and 2022. While logbook data are the Japanese
official catch-and-effort data, logbook data, which includes longline operations targeting
for other tuna species and requires about two years to be available, does not allow
comparison with the most recent year to previous years in same condition. RTMP data fully
represents Japanese SBT longline operation because it includes all of longline operations

targeting for SBT. The data includes more than 90% of total SBT catch of Japan in CCSBT
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statistical area (Area) 4-9 in the past (mean of 2001-2005 is 93%) (Sakai et al. 2009), and
100% of the catch in recent years. Various statistics of the data in 2022 were compared to
previous 10 years, 2012-2021. Five degrees longitude, five degrees latitude in a month is

defined as one “cell”.

The second (“Japanese-type longline shot-by-shot dataset”) was made for the CPUE of core
vessels which comprised of Japanese logbook data (mostly RTMP data in the most recent
year), RTMP data from Australia in the 1990s, and New Zealand charter vessel data (Itoh
and Takahashi 2021). Data of all vessels, before extracting the core vessels, were used for

analysis.

The third contains historical catch-at-length data since 1965. It was converted to catch-

at-age by using age-length relationship used in CCSBT.

The numbers of cells were calculated for the Japanese-type longline shot-by-shot dataset
in two cases, all operations and operations with catch of SBT age 4+. In addition, the
number of one degree square operated within five degrees square, a kind of indicator for

operational concentration, was calculated using this dataset.

Concentration of operation was also calculated as another index (Attachment 1). The
concentration index was derived from variance to the mean latitude and longitude of
operations over the years, and the method was provided by Dr. Hillary in CSIRO. The index
was calculated in two cases, all operations and operations with catch of SBT age 4+ by

using the Japanese-type longline shot-by-shot dataset in Areas 4 to 9 in April-September.

RTMP data were used to calculate the ratio of the number of released/discarded fish to the
total number of SBT caught (number of retained + live released + dead discarded). For the
purpose of efficient use of individual quotas, longline vessels release live fish and discard
dead fish after they landed fish on deck. Vessels report by RTMP the number of fish in
three visual body weight classes (<20 kg, 20-40 kg, and >40 kg), separately for live releases
and dead discards. These released/discarded numbers are not included in the CPUE
calculations. CPUE will be impacted if the proportion of released/discarded numbers and
fish sizes fluctuates significantly from year to year. In particular, if the release is stopped,
the CPUE will increase regardless of the stock status. Note that the CPUE is calculated
for fish aged 4 and over. CCSBT uses 105.5 cmFL as the minimum body length for age-4
fish, which is equivalent to 20.6 kg in gilled and gutted weight that fishermen are
accustomed to. Therefore, age-4 fish are not included in the weight class under 20 kg, and
the sum of 20-40 kg and >40 kg corresponds to approximately age-4 fish (though a slight
overestimation by 0.6 kg).
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Result
1. B e, A X FEEIOEE Summary of the catch, effort and size/age

B 112, CCSBT #talfEX 4-9 MEXICIIT 5, HEOEH, HFHSE. I 7 I~v 7 niffERHK
Z . 17 10 ] (2012 026 2021 F£ET) OFIEISH T DHEXME TR, EDOED 2005 4
25 2008 4R FE 7213 2010 4EFE T L. 2010 05 2013 - TIHBIZ W CTHER L=, D%,
IF I RIS S EEUIRIERIE N THh o7, 2022 FEIZIF IS IS
o OFRERENT 5 M TIZIFRKYETHER L7=25, 805 & 503 2021 £ L 0 i LT-,

21T, B AN, 27~/ iR OFEHEXBIMR 2 R, g T, T
XOEED 2004 FAZRKE <P L, 2006 F005 2011 FITHENT THUEEM L2, ZIUfE-T
4 ¥EX & 8 WX DOFIE DD Uiz, 2012 AL OFER] OWFEXAAIIFALI L T\ 5, 2020 F05
2022 FF1Z1T 8 X OFEIGEIN LT 9 XA BA LT o,

B 312 I~ mDEREMRERT, 2022 $®{4§§1‘HE§Z 3115 em FL & 145 em FL {2 K& 72
V' — 7 R0 218 T o 1o, /INEAOE IR L 2 E L Z T TV D AICEE T & (Ttoh
et al. 2014), 4ERIONFHEE (+1SD) % 1965 Eﬁ%ﬁmﬁii T 4 1Z7RT, RIS
BTEmMND 8ETEAMLTEHY ., BEEMREIT/N SV, FERIOFEIA A X 5 1277,
WS DOMDOBEDEWERDR B X EBIFTE 5, A TiE, 1998 Fifkas 2002 4725 2008 4
FTEBPCTE 5, 2006 kL 2011 4E2005 2014 % T, 2010 F#ki 2015 4005 2018 4% T
BEFCE 5, 2014 F4k03 2018 4E)0 5 2022 4 F TIBBFCTX 5,

6 123 I~ unipERE (BUARK+ AR R+ TR (x5 kit -
WERHOE G E/RT, 6% D 16%E THEICEII2EZENA b, 2H - 2K L CPUE (Zff
HE5 49 A - 49X &S Zo07 =4ty MTERENREWVIZA N5 T2, 2022
FEOEIGIIEBFEAOFIZE ThH o7z, X712 3IREREROEIS 2R3, /Ml (<20 kg) 23
ROREREEGE D, P (2040 kg) AEIUTERNE, 2013 FELIRIC /ML OFI ST

AR M T, it & R R (340 ke) OFIEDHERZ TS, ZHUTiBERREROT A XD
HTOEMIHELTWD, 28 - 2K E CPUE IXEHEIND 49 H - 491X V) —o5D
F—4 %y METERENZREVITR bR o Tz, 2022 FEICRER R ZLITR S ino Tz, 7n
B, 4+ Y T 5 20-40 ke & >40kg OEFHIEE R (BUARH+20-40 keitiiifa+>40kg f
k) D 147075 6.1%, V3. 7%TH Y | FifixHEs CPUE Z /M2 L TV A RREITH T T
bHHEF D,

Figure 1 shows relative values of the numbers of vessels, hooks used, and SBT caught to
the mean values of past 10 years (2012-2021) in the Areas 4 to 9. The values decreased
from 2005 to 2008 or 2010 followed by stable period up to 2013. Since 2013, the number of
SBT caught increased significantly and the number of hooks used and the numbers of
vessels were stable. In 2022, the number of SBT caught was stable in five years, while the

numbers of hooks and the vessels were decreased from 2021.

Figure 2 shows the compositions of numbers of vessels, hooks used, and SBT caught by
5
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Area. The proportion of number of SBT in Area 7 was dropped in 2004 and increased again
from 2006 to 2011. Along with the increase of proportion in Area 7, those in Area 4 and
Area 8 were decreased. Since 2012, composition by Area has been similar over years. It is
noted that proportions in Area 8 increased with decrease in Area 9 during the period from
2020 to 2022.

Figure 3 shows fork length frequency of SBT by year. In 2022, it has two peaks in 115 cmFL
and 145 cmFL. Note that frequencies in small fish are affected from small fish release and
discards (Itoh et al. 2014). Figure 4 shows mean age (+- 1 SD) from 1965 to the most recent
year. Mean age of fish caught ranged between six and eight without historical trend. Figure
5 shows age frequency by year. Several strong cohorts can be seen and possible to follow in
several years. In recent years, the 1998 year class can be followed between 2002 and 2008.
In addition, the 2006 year class can be done between 2011 and 2014 and the 2010 year
class also can be followed between 2015 and 2018. The 2014 year class can be seen between

2018 and 2022.

Figure 6 shows the ratio of the number of released/discarded fish to the total number of
SBT caught (number of retained + live released + dead discarded). There was a yearly
variation from 6% to 16%. No substantial differences were found between the two datasets,
the all months/all areas and the April-September/4-9 areas used for CPUE. The 2022 rate
was in the middle of the range of variation. Figure 7 shows the composition for each of the
three weight classes. Small fish (<20 kg) accounted for the largest share, followed by
medium-sized fish (20-40 kg). There has been a slight downward trend in the proportion of
small fish since 2013, and an increase in the proportion of medium and large fish (>40 kg).
This corresponds to a slight increase in overall SBT size caught. No substantial differences
were found between the two datasets. No specific changes were seen in 2022. In addition,
the sum of 20-40kg and >40kg, which corresponds to age 4+, is 1.4 to 6.1% of the number
of fish caught (retained + 20-40kg released/discarded fish +>40kg released/discarded fish),
an average of 3.7%. It can be said that the extent to which release/discards underestimate
CPUE is slight.

2. #RFERFZEF] D22 k. Changes of the time and space operated

B4 81z, RTMP fix7r —#t v MIBIT D 4-9MEXNOEEDH 7=V (5x5 FE - AHNL) %K
DA Z RS, AT 2006 £ 165 BLNE 2018 4ED 79 BV F THA LT, 2020 4
IZ—IRFYIZ 128 BV ECTRESEMLZ b DD, 2022 40 80 E/LVE T L7z, B/ DHERIL
I M DR E N,

F1LIT, BAKEE, A, WERANRT, & 212E, FOBEREERT, BE 5 FHEIX
10 4E[ & i L C 2022 4E O FERERE . EIXITIERBE CTH -T2, FEHIICR D &, &KX - —4F
x4 21X « A B OERZEES N8 E 5 FEM ORI LT 3% BN L 72Dk, 8iEX D 8
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HThot-, W 3%LLEW/A LT-DIZTHX D 4 BL 9RO 4 HE 5 A ThoT-, SHEXD
¢mﬁ%i4ﬁz6ﬂ\7@E5H\S@ESH\9@E5Hf%0\m£kﬁ%f@oko

¥ 912 RTMP #s7 —% & v MZBIT D 1 B Y20 OBEREE RS, HARORIBELN
YLD U, RS> TN L2 EORRE LT, 1 %70 o#R
B 2005 4D 114.3 [0,/ /L7 5 2010 412 20.7 [,/ w2 £ TR LTz, 2010 £ S0
PREEINAMRE L 2018 4RI 57.5 [A] /L & 72 o 213 LT Y . 2022 4E121% 34.2 [B] /v
Tholo, THEXTIX 1B/ Y72 0 OEZERIED 2010 4F00 5K E HEIML TWZ2S, 20 4 4
A LT B,

B 10 1Z HAZ A TIEMERFER T — 2 & > b 2o TROTZ 4-9 A, 4-9 XN OHFE L VT
&5, SBT B S o - BEL EOI2EETHS & HEEv A 50T 1980 R0 6
W2 L, 2002 4, 2003 41K < 72 o 724412 2006 4R THIIN L7223, £ ORI LT
é(mwaim>fwmﬁi%5ﬁzﬁ-ﬂﬂglﬁaﬁ-ﬂ:WELT%@ﬁm%b%@w
(lum¢l) 5 FE X H@1ﬁ»ét@@@%@ﬁ(lﬂh@éﬁ)i1%6$#5mm5
FEFETIHIZEETH o722, ZOH%ERED L, 2007 FELIBIIHEIENTH D, T—F &I I~
7m4ﬁut@ﬁ%ﬁénk@% IZIRELTH, i@%fﬁ%ht%@k@ﬁ EWT o7
(¥ 10b), X 111Z 3FEMDER DL I B Ai % T, S ENZ N b FEX I 3 4TIl L
THY., AU RXEIZBT 25 EBEOFENFIZ L > TR - Tz, 9 EXIZIBWT, 2022
FEIZIT BW LU & 30E LR TORENR Do T2,

Figure 8 shows the change of the number of cells (five degree square and month) in Area
4-9 in the RTMP data. The total number of cells decreased from 165 cells in 2006 to 79
cells in 2018. It increased significantly to 128 cells in 2020 but decreased again to 80 cells
in 2022. The change in the number of cells is greatly affected by Area 9.

Table 1 shows the number of cells by year, month and Area. Table 2 shows the number of
operations. Fishing season and area in 2022 were similar to those in previous five or 10
years in general. Seeing in detail, it increased (>3% of previous five years composition)
in August of Area 8 in terms of the proportions in the number of operations by Area and
month to the total number of operations in Area 4-9 and Month 4-9 in 2022. On the
contrary, it decreased in April of Area 7 and April and May of Area 9. The main fishing
periods were same as previous years like June in Area 4, May in Area 7, August in Area

8, and May in Area 9.

Figure 9 shows the number of operations per cell in the RTMP dataset. Because the
allocation of TAC to Japan was reduced to less than half and the number of cell operated
was increased with the lift of seasonal area closure, the number of operations per cell has
decreased to 20.7 times per cell in 2010 from 114.3 times per cell in 2005. Since then,
slight increase has continued, and it reached 57.5 times per cell in 2018, followed by
decrease to 34.2 times per cell in 2022. In Area 7, the number of operations per cell

increased largely since 2010, however, it is decreasing these four years.
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Figure 10 shows the number of cells operated in Area 4-9 and month 4-9 in the Japanese-
type longline shot-by-shot dataset. In all operations including SBT zero catch, the
number of cells decreased since the 1980s to 2002 and 2003 followed by slight increase
until 2006, and then decreasing further (Fig. 10a upper panel). No difference was found
in the case that the cell was defined as one degree square and month (Fig. 10a middle
panel). The number of operations per cell in five degree (line with open circle in Fig. 10a)
had been stable between 1986 and 2005, then decreased and has been stable since 2007.
No difference was found when the data was limited in operations with catch of SBT 4+
only, instead of all operations (Fig. 10b). Figure 11 shows the distribution of hooks used
by year for recent three years. Main square with large efforts given were same in three
years, while presence/absence was different in squares of small efforts in marginal areas.

There were few operations west of 5W and east of 30E of Area 9 in 2022.

3. H¥ DT E Concentration of area operated

HAR X A TIERERZER] T — 22X D 5D 5 EXENTHREDH - 7= 1 X\ OF (25T 25)
1%, 1986-2006 FD FEHIEI 6.9 i, 2007 FLIFEIFOCME T L THIZWTH S (K 10a T,
F—=HEIFI~vr a4l EANRESN-BELRETHS (K 10b FTX),

L BRI G BN R D72 (M 12), EAEW D S ESER Ot E . £2Rnw 2 &
IXEEEIR OB A BT 5, BFEICIE 8 X, IMERITZEMICHER L, 5 X, 7THXIIEL
BN KENoTz, 8HEXTIL 2013 4L 2014 4E|2, BRI TITES L TV DR NEOSAIX
JEBL T\, RIUZ &M 2022 2 AL, T X OBESEMELZ ISR LIz 2 A,
2003 - F TIEX A~ =T BORIGH 5 CTHEENH - 7253, 2004 FFLIEITHRMIT LM EEL TR
L7, REND Y LD TR OWEGORL REOHRIZZRD) o7 —2nE N2 &
(2 Ko THREDSEEI (EB) LTz,

The number of one degree square operated in a five degrees square (total is 25) was 6.9
in the average of 1986-2005. It dropped and was stable since 2007 (Fig. 10a bottom panel).
When the data was limited in operations with SBT 4+ only, it is similar to that of all
operations (Fig. 10b bottom panel).

Figure 12 shows the concentration index by Area. Smaller and larger values indicate
more and less concentrated operation, respectively. The time series have been stable in
Area 8 and Area 9, and fluctuated largely in Area 5 and Area 7. In Area 8 in 2013 and
2014, it was less concentrated in terms of hooks while it was still concentrated in catch.
Same thing occurred in 2022. Detailed examination of operated area found that, in Area
7, there were operations both the east and west of Tasmania Island before 2003, but only
in the east since 2004 (there were only data far apart from the center of Area 7 which

obtained from all the years) and resulted in increase of the index (less concentrate).
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4. #rdO—EBM: Vessel consistency

# 312, 2022 4£0 RTMP 2/ (oI FI~7 a2 LM 2NilEs iz ltmL
TWDHERT, 2022 40 70 | 2001-2005 412 4 M £ 7215 5 M. RTMP IZBW\W T
I BERFEM LI ERHDHDIT 26 (3T%) SIKKRE LTRELREEGEHDTEY ., M
—BLTZbONRZNZ ENGD D, 7272 LIRER 0 FFOMDS 32 B & 46% % L TR Y | O EH
N—ETHATWD Z NG5,

Table 3 shows the consistency of the vessels that participated the RTMP in 2022 (and
caught any SBT) with those in 2001-2005. Among 70 vessels in 2022, 26 vessels
participated RTMP during 2001-2005 for four or five years, and they still consist of a
large part of SBT vessels (37%). However, the number of vessels with 0 years of

experience was 32 (46%) in 2022, indicating that some of the vessels are being renewed.

Discussion

MR, B BEDO D o ToRZER] WEXHIEIE . R, B EROEIS | Sk, #
EOENEZRET LIofR, B3E 7 — ORE 0 T 2022 FFIZi3AE T TW A7z, 2022
O AAIERREZED CPUE (316K & [AIRREICERZ KM L2 b D ERRTZLENTELHEA 9,

HAR D RIL 2013 4ED 2,694 k725 2022 400 5,887 ko (2013 40 2.19 fi5) ~& H4N
L7z, ZAUZx LT RTMP 7—X 28T 5 2022 40 4-9 MK OEEEHUT 2018 4Tk LT
0.83 fFICid L, #2EE 80T 0.80 £% (80/100) (2 L7z, MEEDEIINIX L Tk CPUE
DM (2.60 f5) P bBEBRL TV,

No remarkable change was found in the 2022 operational pattern in terms of catch amount,
the number of vessels, time and area operated, proportion by area, length frequency,
release and discard, age composition, and concentration of operations. It can be said that
the Japanese longline CPUE in 2022 represents the change of SBT stock abundance

consistently as in previous years.

The total catches of Japan were increased from 2,694 tons in 2013 to 5,887 tons in 2022
(2.19 times of 2013). However, the factor in the number of operations in 2022 was small as
0.83 times of 2013 in RTMP data. The factor in the number of cells operated was also small
as 0.80 times (80/100) of 2013. The increase of total catch contributed largely on higher
CPUE (2.60 times of 2013).

References

Itoh T. 2022 Change in operation pattern of Japanese southern bluefin tuna longliners in the
2021 fishing season. CCSBT-OMMP/2206/06.



CCSBT-OMMP/2306/04

Itoh, T., K. Suzuki and O. Sakai. 2014 Mortality estimation for southern bluefin tuna
released and discarded from Japanese longline fishery. CCSBT-OMMP5/1406/08.

Itoh, T. and N. Takahashi 2021. Update of the core vessel data and CPUE for southern
bluefin tuna in 2020. CCSBT-ESC/2108/27.

Sakai, O., T Itoh and T. Sakamoto. 2009. Review of Japanese SBT Fisheries in 2008. CCSBT-
ESC/0909/Fisheries-Japan.

10



CCSBT-OMMP/2306/04

Table 1. Number of 5x5 degree square where longline operations conducted by year, month and
area in RTMP data.

Year
Area  Month 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
4 2 1 1
3 3 2 1 1 3 2 1
4 2 2 2 4 2 2 2 3 1 2 2 1 1 1 2
5 2 2 2 3 2 5 3 4 4 2 3 2 2 3 2 2 2
6 5 5 3 5 5 5 6 6 3 4 3 2 4 3 3 3 2 3 2
7 6 6 4 6 5 2 2 2 1 3 1 1 3 2
8 3 1 1 1 1 3 2 2 2 2 1
9 1 1 1 2 1 1
10 1 2 1 1
11
12
5 7 1 1 2 2 2 2 2 1 1 2 1 1 1
8 3 3 2 2 2 2 2 2 2 1
9 2 2 1 2
10 1 1
12 2
6 4 2 1
5 2 1 1 1
6 1 1 1 1
1 2
2 2
7 3 1 2 2 2 2 2 2 2 2 1
4 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2 2 2 1
5 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
6 2 2 2 2 2 2 2 2 2 1 2 2
7 1 1
9 2
10 1 1
11 1 1
8 1 1 2 2 6 1 2
3 2 1 1 4 3
4 2 3 1 1 4 4 6 6 2 3 4 1 2
5 3 5 1 3 7 4 5 3 4 3 6 3 4 1 2
6 4 5 2 2 3 2 3 2 2
7 5 8 6 4 2 1 5 3 2 3 2 1 1 4 4 2
8 8 8 6 6 4 5 7 5 3 4 3 2 2 1 5 2 5
9 13 5 7 6 5 4 2 3 2 3 2 1 3 1 2 1 4 2 3
10 9 7 8 8 8 8 2 6 2 2 4 2 2
11 9 8 8 7 7 6 3 4 1 1 2 4 2 2 1 3
12 8 4 7 6 4 6 1 1 2 4 1 1 3
9 2 1 2 6 1 1
3 3 7 5 5 2 3 3 2 5 12 8 7
4 5 7 8 15 8 13 6 6 8 8 12 17 13 18 15 8
5 19 25 21 16 14 8 20 15 13 5 10 16 13 12 16 13 20 16 10
6 23 20 18 18 15 10 14 13 12 12 11 15 8 13 13 9 17 12 8
7 19 19 21 16 16 12 12 11 9 8 10 11 8 6 8 8 10 6 7
8 12 13 15 8 11 9 9 9 6 5 6 4 7 3 5 9 5 5
9 11 5 5 3 5 6 4 6 3 7 7 1 1
10 7 4 6 1 3 2 3 4 1 6 4 3 3
11 4 2 2 2 1 2
12 1 1 1

Dotted line shows 2006 when the individual quarter system started.
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Table 2. Number of operations by year, month and area in RTMP data

CCSBT-OMMP/2306/04

Year
Area Month 2004 2005 : 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 %10Y  %5Y 2022%
4 2 4 8 0.0% 00% 0.0%
3 30 33 3 2 31 5 1 0.1% 00% 0.0%
4 23 13 39 45 47 60 30 34 2 38 10 2 2 3 5 03% 0.1% 0.0%
5 447 731, 530 55 140 203 139 131 149 38 64 108 44 89 73 54 49 1.9% 1.3% 00%
6 1179 1122. 457 324 147 46 52 74 8 55 52 37 81 79 190 135 43 135 64 23% 29% 23%
7 1110 732 115 75 49 35 72 39 14 46 10 16 31 3 04% 02% 0.1%
8 10 1 3 2 1 3 15 5 34 16 2 0.1% 00% 0.0%
9 12 4 4 35 4 3 00% 00% 0.0%
10 2 6 2 1 00% 00% 00%
1 0.0% 00% 0.0%
12 0.0% 00% 0.0%
5 7 2 6 11 22 17 8 25 4 1 10 3 8 1 01% 00% 00%
8 27 34 23 11 65 10 30 14 20 2 02% 01% 0.1%
9 17 7 20 6 00% 00% 0.0%
10 2 3 00% 00% 0.0%
12 10 0.0% 00% 0.0%
6 4 13 11 00% 0.1% 0.0%
5 31 23 138 11 04% 08% 04%
6 122 4 31 0.1% 02% 0.0%
7 1 2 00% 00% 00%
2 7 00% 00% 00%
3 33 25 102 14 54 30 88 135 55 9 14% 1.0%  0.0%
4 530 603 27 181 189 290 449 547 522 500 613 574 612 593 449 204 108 30 13.1%  9.7% 1.1%
5 646 397 180 352 183 64 61 118 48 399 276 243 457 598 628 611 473 408 411 115% 135% 15.0%
6 2 3 66 92 14 35 103 104 56 105 232 96 1.8% 30% 35%
7 46 7 00% 00% 00%
9 6 00% 00% 00%
10 6 1 00% 00% 0.0%
11 13 2 0.0% 00% 0.0%
8 1 1 2 4 60 2 4 00% 00% 00%
3 30 7 6 25 23 02% 00% 00%
4 5 34 3 16 129 206 138 171 9 55 18 16 23 21% 05% 08%
5 411 651 12 26 55 26 180 246 214 157 36 36 20 14 27 25% 05% 1.0%
6 104 13 88 16 33 17 154 85 33 09% 00% 00%
7 76 103 177 33 4 15 55 47 17 116 30 11 58 25 23 45  1.1% 06% 1.6%
8 407 773 921 988 259 197 425 461 600 716 738 570 579 453 720 781 917 16.8% 154% 33.5%
9 489 551 270 630 482 251 13 214 156 76 58 144 265 144 168 55 292 501 183 52% 57% 6.7%
10 589 687 343 379 131 163 8 68 7 7 45 29 23 02% 04% 08%
11 904 821 518 750 362 357 95 125 16 13 32 28 26 12 23 38  04% 03% 1.4%
12 618 488 259 115 177 280 2 39 17 25 23 7 28 02% 0.1% 1.0%
9 2 | 1 9 31 3 3 01% 02% 0.1%
3 23 68 44 66 19 12 10 7 69 167 117 79 1.3%  1.8%  2.9%
4 ; 66 111 46 298 155 196 107 113 141 138 389 536 598 530 392 134 87% 12.1% 4.9%|
5 2383 1897, 905 160 220 184 473 459 350 241 236 358 573 684 888 610 594 340 216 136% 15.4% 7.9%)
6 2826 2537 1163 575 792 394 443 468 534 504 476 655 640 403 537 330 454 256 219 13.3% 9.8% 8.0%
7 2832 2802 1513 683 1032 436 222 270 351 179 349 199 444 145 126 121 178 79 163 60% 32% 6.0%
8 522 1261 1738 755 623 266 115 86 116 31 25 64 37 14 27 76 45 23 12% 08% 08%
9 11033 623 224 34 22 121 38 33 55 80 39 1 10 0.7% 0.1% 0.0%
10 . 262 183 105 50 22 26 16 55 1 31 27 13 28 05% 02% 0.0%
1 24 5 30 35 7 11 0.1% 00% 00%
12 | 5 1 1 0.0% 00% 00%
Total 15646 15316: 9965 6911 6323 4097 3041 3368 3298 3637 4161 4631 4071 4543 3771 4069 3728 2739 100.0% 100.0% 100.0%

“%10Y” and “%5Y” are the proportion of the Area and month to the sum of 10 years (2012-2021) and 5 years
(2017-2021), respectively. “%2022” is the proportion of the Area and month to the sum of 2022 data. Shadow
and line enclosing denote %2022 is higher (>3%) and lower (<3%) than %5Y, respectively.
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Table 3. Number of vessels that caught SBT in RTMP between 2006 and 2022 by the number of
years participated in RTMP in past years (2001-2005) in RTMP data.
Number of years participate in the RTMP during 2001-2005

0 year 1 year 2 year 3 year 4 year 5 year
2006 5 7 15 9 20 67
2007 5 10 16 10 22 74
2008 11 8 16 8 22 61
2009 13 4 13 6 15 49
2010 9 4 12 5 14 42
2011 8 6 12 6 12 39
2012 11 6 13 6 14 43
2013 13 4 11 4 14 42
2014 18 3 10 6 13 40
2015 20 3 10 6 1 39
2016 22 3 8 6 1 38
2017 22 3 9 6 11 35
2018 25 3 9 7 10 33
2019 27 3 8 7 9 33
2020 27 3 7 7 7 28
2021 35 3 4 5 7 24
2022 32 2 5 5 7 19
4.00
3.50 Zé —&—— N_Vessel
' ===A=-=- N_Hooks
300 ‘g —O— N_SBT
o
3
$ 250
2
< 2.00
o
1.50
1.00
0.50
0.00 : : :
2005 2010 2015 2020

Year

Fig. 1. Number of operation, number of vessels and number of SBT caught in Area 4-9 in 2022 and

previous years in RTMP data.

Y axis is the relative value to the average of previous 10 years.
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Fig. 2. Proportions of Area in the number of vessels, the number of hooks used and the number of
SBT caught in 2022 and previous years in RTMP data.
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Fig. 3. Length frequency distributions of SBT by year in 2022 and previous 10 years in RTMP data.
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Fig. 4. Mean age SBT by year in the Japanese longline catch.

Range is in +/- one SD.
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Fig. 5. Age frequency distributions of SBT by year in the Japanese longline catch.
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Fig. 6. Proportion of SBT released/discarded in total catch (retained + released + discarded) by

year.

RTMP data were used. Two data sets were analyzed; one is in all months and all areas (black) and the other
is between April and September and area 4-9 which is used in CPUE (red).
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Fig. 7. Proportion of SBT released/discarded in three body weight categories against the total
number of released/discarded fish of the year.

RTMP data were used. Two data sets were analyzed; one is in all months and all areas (black) and the other
is between April and September and area 4-9 which is used in CPUE (red).
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Fig. 8. Changes of the number of cells (5 degrees latitude and longitude and month) operated over
13 years in Area 4-9 in RTMP data.
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Fig. 9. Changes of the number of longline operations per cell (5 degrees latitude and longitude and

month) over 13 years in Area 4-9 in RTMP data.
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Fig. 10a. Number of cells in the Japanese-type longline dataset for all operations.

(Top panel) Bar represents the number of 5x5 degrees square and month (cell) where fishing operated by
CCSBT statistical area and refer to left side y-axis. Line with circle plot represents the mean annual number
of operations per cell and refer to right side y-axis. (Middle panel) Bar represents the number of 1x1 degree
square and month (cell) where fishing operated by CCSBT statistical area and refer to left side y-axis. Line
with circle plot represents the mean annual number of operations per cell and refer to right side y-axis.
(Bottom panel) Composition of frequency for the number of 1x1 degree square and month cells operated in a
5x5 degree squares and month cell. Refer to left side y-axis. The grey band is one of 25 cells and that at top is
25 of 25 cells, and every five is colored. Line with triangle represents the mean number of 1x1 month cells
operated in a 5x5 month cell and refer to right side y-axis.
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Fig. 10b. Number of cells in the Japanese-type longline dataset for operations of SBT 4+ catch

positive. See explanation in Fig. 10a.
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Fig. 11. Effort distribution of Japanese-type longline dataset by year.
Effort is the number of hooks used.
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Fig. 12. Concentration index in the Japanese-type longline dataset for catch (age 4+) or hooks to

years by CCSBT statistical area

Smaller/larger values relate to more/less aggregated.

22



CCSBT-OMMP/2306/04

Attachment 1
SBT exploratory data analysis ldea

In conjunction with usual analyses done for the indicators paper there are some potentially

revealing but simple things we can do to be primed for the upcoming assessment of SBT.

CPUE data
This obviously really refers to the ZZ1 CPUE data that will form the basis of the main

abundance index in the OM. While that will work with the standardised CPUE there are
several things we can look it in the raw data. In terms of a reasonably detailed spatial
analysis, by area and 5 x5 square there are some basic spatial statistics we can look at,
henceforth, Zdenotes the raw CPUE (over a given length/age range) for year 7 in region

in square £ To look at a rough trend in how the average fishing location as changed in each

area over time we can simply compute the centre of mass, 7 of the CPUE in a given year 7

and region 7
YkejPrliji
R, = 2k&i Pk ik 1
Y Zkejlijk ( )
where p(denotes the physical location of square 4in area f(i.e. lat and long) and then the

square center of mass of that region in a given year is the square containing 7. A secondary

measure is to see how the density of either effort, catch or CPUE changes over time and in
each area. This can be calculated by first estimating the discrete mass density of the given
quantity of interest, _Xj, in a given region at a given time:

Xijk

Tijk )
YkejXijk

~—

Hijk =
and from this we can estimate the (relative) aggregation, «, of the quantity _Ij fairly easily:

o = B
U Bk

where a;; € [Nj_z, 1] (where Afis the number of squares in region ) and smaller/larger values

;3f

of «-relate to more/less aggregated spatial quantities. Even spread it is equal to 1 and all in

one square it is equal to Nj_z.
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