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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 (SBT) in
CCSBT. Comparing 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 2019 operational pattern in terms of catch amount, the number of vessels, time and
area operated, proportion by area, length frequency, and concentration of operations. The
CPUE of the 2019 Japanese longline fishery can be regarded as reflecting stock abundance
to the same extent as in previous years. The increase of catch quota in 2019 contributed to
the increase of CPUE most, and leser extent to the expansion of the time and space of

operation and the number of operation.
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Introduction

CCSBT 2817 % X+ I~ v Thunnus maccoyii OEWFHIITIAEFRICKZ AKFEL T
Do MHET =213, BFEHLHE LY b HBIAES IR X P TIRWRFZER OFREZED D 2 &
WCELDRADBD D, LnLEDTHA VDRI > TNV b NIRRT — 4
ZEUNCARIR L, BIREEOZ OB BIZOWTEREOZE L2 O & bifaEOBE ¥ —
DEACITER T D31 T R 72 D& KT 5 0EN S D, HFEOEFEERWVAET —FDE=4
v 71E CCSBT #13 Uh & L7z <A RFMO TORFFHIIZ AR AT R EETH D,

CCSBT (28T 5% 5 LI N — b OREEL, XTI~ 7 v |[ZHET 22 TORZEID
DWTHFEERT RETHDH, PTHHREMRRIC LD IS I~V eoifET —#1%, CCSBT I
BILITIInoFFEHBICENTROEELROL LTSN TSI L, TN
2011 I 2 BRAA L 72 B HG R MP IZB W T TAC 2R ET DM Ty b T —4 ThDH I &
O, EERVWE=FV VI BRETHDH, Lo THRAITEE, MEECEZREMN L TE72 (e.g. Itoh
2019), AICEIL, 2019 FERETITNESNLET —Z IS T v 77— THY, @£ 10 4
] & DHERT 2019 FOELZWETd %,

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 fishery related 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 2019).
This paper is the update of it up to the end of 2019.

Material and method

ZOoDT =ty NEMIT LT, — DB OT—% & v ME 2001 15 2019 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 aEiRE L CHIET D BAIERINO 2 THAME LTRY., HAN CCSBT #MaHEXD 4-9
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HEXIZRBWTHRET 5 ) I~ 7 n iR RO EIZISNTIE 90%LL E (2001-2005 4EDF-
PIEIE 93%) . ITHEIE 100% 723 RTMP IZE N TWAH Z End . BAIEMRID I I~/ oz
Kk LT 5 (Sakai et al. 2014), 2019 4ELLATO 10 4ERE (2009 4£-2018 4F) 4 ELigikf
R Lic, DAOHKESE, RE5EXEAZELEMRL, MITORN L LT,

ZoOHOT =%ty M, 27 # CPUE 2RO D 7-DIT/ER LIz a7 a3 2r10 6 O (H
AR H A TIEBERER T — & L F9) T, HA®D logbook 7 —# % & F (FiLfiL 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 2020),

Z“OHDOT =Xty MIAKRIEBINO I I~ 7 aifEAIZ O TO 1965 FE0H DRERH) 7R
EERIfEE RS L OV CCSBT THW B AL TUW D 4EH - (KR BERD & 28 HA U 7= 4Rl B O 1 5
T2 Thb,

HA X A TIERBEREER T — % 2 L TRV a2, 23 ONT SBT (4 % Lh EfR) N S
7B OWTHER LT, FERICT—% Yy FE2EH LT, 5 EXE - ANIZBWTEREDH -
721 EXREORBEHF L, Zhui—HMOBEEROET 2 R ERTH D,

BRI OEF OGS WTRRBRRE LA 7 v 7 A ThRr L7z (Attachment 1), Z OFEH
#0% Dr. Hillary 283 R G A 424k U72 & O T, HREMRRE OSVFIINEIT ST 5 B A fRiR b Lz
HLOTH D, ETEHIIAARY A TIERERER T — %y MZEA L, 499X, 4 H-9 AT —
BT D88 I T I v rEE (4l ER) OOV TRDIZ,

Three datasets were used for analyses in this paper. The first was the RTMP (RealTime
Monitoring Program) data between 2001 and 2019. 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
statistical area (Area) 4-9 in the past (mean of 2001-2005 is 93%) (Sakai et al. 2014), and
100% of the catch in recent years. Various statistics of the data in 2019 were compared to
previous 10 years, 2009-2018. 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 2020). 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.
3
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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.

Spatial 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.

Result
1. s BohE, VA X/ FEOME  Summary of the catch, effort and size/age

112, CCSBT #alifEX 4-9 VXTI 5. MEOER, ENSEE. I I~ miffRi
Z . 2009 FE7 5 2018 A E TOYHEIT T HHIME TR, EDfED 2005 4725 2008 4F % 7=
1% 2010 4EF TR L, 2010 4E205 2013 FFE TIHBUIEWTHERB L=, £0%, I 7 I~ nif
ERENIRE BN (2019 4R 2013 2D 2.27 fi5) L. A% & EETIZIERT VN TH 5,

B 21z, &5, RS, 2~ nifEREOFEX KR Z R, BERE I, T
XOEIED 2004 FEI2 KX B L, 2006 035 2011 AFEICHNT THOMM L=, ZHIifE- T
4 VX L 8 WFIX DOEIG A Uiz, 2012 FELARE DR O KAAITIEEI L TV 5,

3ICIF I~ u DREMEZ R, 2019 FEOREKAMIE 125ecmFL & 145 cm FL (250
E— 7 ko Tz, KO B — 2713 2016 4ED 130 cn D B — 7 BWRr 2 I KUL LT= &L 5 Th 2,
NI OFBITI ORI L DB 2T TS RICHET RE (Itohetal. 2014), 4ERIDFEIF iin

(£18D) % 1965 ﬁz)%ﬁmﬁﬁifv 41T, RIS T 6 5% 5 8 ik £ T FIA
LTHY ., BERRZEITNE W, FERIOFEE AR 5 12733, W< DO B O EWERD)
BREIZEWCTE S, Flr Tlk. 1998 455748 2002 47> 5 2008 4E £ TEBFCTE 5, 2006 4F#kix
2011 4E 5 2014 AEE T, 2010 4FkiT 2015 75 2018 4F £ THEBITE 5, 2014 458k2° 2018
L 2019 FAZOT N REVHREZTER L TV £ 9 Th %,

Figure 1 shows relative values of the numbers of vessels, hooks used, and SBT caught to
the mean values between 2009 and 2018 in the Areas 4 to 9. The values decreased from
2005 to 2008 or 2010 followed by stable period up to 2013. Up to 2019, the number of SBT
caught largely increased (2.27 times of 2013 in 2019), and the number of hooks used and

the number of vessels was stable.

Figure 2 shows the compositions of numbers of vessels, hooks used, and SBT caught by
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
4
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Area 8 were decreased. Since 2012, composition by Area has been similar over years.

Figure 3 shows fork length frequency of SBT by year. In 2019, it has two peaks in 125 and
145 emFL. The larger peak would be the result of growth from the peak at 130 cmFL in 2016.
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 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 as slightly dominant in 2018 and 2019.

2. HhERFZER D2k Changes of the time and space operated

612, RTMP fiv7r — & & v MIEBIT 5 4-9lERNOBEDH -7/ (5x5 & - AHNAL) %K
DE A RT, AT 2006 4ED 165 B 5 2014 £ 94 BV THA L, 2015 4RI
X 125 B VIZEEIN L7228 2019 4Ei21% 81 B/VITIR T L7z,

%IK\?wﬁ%E\ﬂ\ﬁg%ﬁﬁfo%2Kﬁ\%®@¥@§%%?oﬁf5$ﬁikﬁ
10 4F[#] & F L C 2019 FOBERH] . MHRIXIZIERETH o7, FHEMICR D &, X - —4F
3 DX - ﬂ%@@%ﬁAmL£5Eﬁ®ﬁ&_ﬁuf3%uﬁﬁmbt X, 7TiEXD 5
H.9WEX D4 HE S5 HThoTo, WIZ 3%, LR L72DIX 81X D 8 H Th o7, KX D
m%@i4%@6ﬂ\7@E5H\SQESH\9%E5HT%U\mf&ﬁﬁfﬁoko8@5
TIX 2010 4ELARE, 4 A0S 5 A OFREEIEBEM L CTWD A, ERTH D 8 H LV IXKREL
TRV,

[ 712 RTMP 7 — &t v MCBIT S 1 B Y%7 0 ORI A 7T, B ARORERE
SYLLTFIZHD U, IR IS > TSN L2 2 EOfERE LT, 1 %720 o
% 2005 £ 114.3 [A],/ L35 2010 4E(2 20.7 [0,/ B /W E THD Lz, 0% DT 07
AL L. 2019 121 46.6 [B, BV & 72Tz, THEX TIX 1A Y7 OEZERE 2010 4
MHREHML TV A,

B 8 1L HARY A FIEMHRZER T — 2 &> N afio TRz 49 A, 4-9 XN OEEE LT
&%, SBT NIRRT HEDLEDIAHETHS & Bt 50T 1980 R0 6
WD L, 2002 45, 2003 (2K < 72 o 727412 2006 /T THEIN L7223, 2 O%kITE 728
L. 2015 ELIEIZ S SIZD LT D (K 8a EX), B OEHE 5 FEXE « A5 1 FEXHE -
HIZER L THBEMITEDL L2V (X 8a F1X), 5 EEXH -« HD 1 /Y72 OEERH (X 8a
DHEF) X 1986 A5 2005 HFF TIHIFIEETH -T2, ZOKITIRD L, 2007 HLIREITHE
NN L TV 5, BEABDBAITFREDWEXTET TR, BETOWMXTEL TV,

T=HuIFIvr e 4l FRBSRESNTHBECREL TS, REETRAONTE LD LM
FZIEWE R D> 72 (K8b),
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Figure 6 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 has been decreasing from 165 in 2006 to
94 in 2014. It turned increasing in 2015 as 125 cells, however, decreased again to 81 in
2019.

Table 1 shows the number of cells by year, month and Area. Table 2 shows the number of
operations. Fishing season and area in 2019 were similar to those in previous five or 10
years in general. Seeing in detail, it increased (>3% of previous five years composition)
in May in Area 7, and April and May in Area 9 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 2019. On the contrary, it decreased in August in Area 8. 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. While the proportion in the number of operation was higher from April to
May than in previous years, it was lower than that in August, the main fishing season,

in Area 8.

Figure 7 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 46.6 times per cell in 2019. In Area 7, the

number of operations per cell is increasing.

Figure 8 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, decreasing further, and then stable since 2013 (Fig. 8a upper panel). No
difference was found in the case that the cell was defined as one degree square and month
(Fig. 8a middle panel). The number of operations per cell in five degree (line with open
circle in Fig. 8a) had been stable between 1986 and 2005, then decreased and has been
stable since 2007, but has been slightly increasing since 2010. Decrease of the number of

cells was observed in all Areas.

No difference was found when the data was limited in operations with catch of SBT 4+

only, instead of all operations (Fig. 8b).

3. HEDHEFE Concentration of area operated

HARH A TIEREEER T — 2 LD, 5D 5 EXENTEREDOH - 7= 1 EXE OE (250T 25)
IZ. 1986-2006 D FH)EIL 6.9 ff, 2007 FFLRITOCIE T L CRIEWTH S (X 8a TIX), 7
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—Z I I~ AR EENBESNICEBEELRKRTH S (X8 TH),

P ERRRBUIFGE SRR R D72 (K9), ERAEWZ ST EER OB Z ., 2RV &k
B OE T EERT 5D, Area 6 1% 2016 FE0 DT — X NS Zp o7z, FRAFMIIZIE 8 X, 9
WEXITLEICHER L, 51X, TIEXITEENKRE o7z, 8K TIX 2018 4F & 2014 4T,
PRI TITET LTV DR ENEDAMITIER L TWe, 7 X OESENE 2 565 ISR LT
LA, 2003 FEETIEX A~=T BORIE S THEENRSH o 724%, 2004 FELUREIIHEIT Lo
(L TEBLT, 2FENDb e THEXOEGOH.L (REOHRIZR D) OB T — &7
2N L Ko THREE (BEH) L7,

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. 8a bottom panel).
When the data was limited in operations with SBT 4+ only, it is similar to that of all

operations (Fig. 8b bottom panel).

Figure 9 shows the concentration index by Area. Smaller and larger values indicate more
and less concentrated operation, respectively. No data were available for Area 6 since
2016. 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. 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).

4. #rO—HEM: Vessel consistency

# 312, 2019 /£ RTMP Sy (oI F I~ a2 L) NiEEs ShizsitEmL
TWD &Y, 2019 40 87 i 2001-2005 4212 4 A= F 7214 5 4R, RTMP (23T
S~ uEEERER LI ENHDLOT 42F (48%) SIEKIRE L TREAREAREZEDTEY, M
=B LTEbDONRZNZ ERmn5,

Table 3 shows the consistency of the vessels that participated the RTMP in 2019 (and
caught any SBT) with those in 2001-2005. Among 87 vessels in 2019, 42 vessels
participated RTMP during 2001-2005 for four or five years, and they still consist of a
large part of SBT vessels (48%).

Discussion

Mg, B8 BEEOH o TRFZERT, MEXRIEIA ., (KRR, Flntiak, BEEOETEZ R
ToAE R, B H — DR EREIL 2019 FIITA L TV o T2, 2019 4R H ARZERRIAE D
CPUE I35k L RIBREICEFR AN LI D ERRT I ENTE LA,
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TR TOHZERIEIL, 2004 4725 2011 4 F Tk L THIINL T2, EKHETEH 72 2000
FEEBPMALTZZ A, ZFARMETIEI T I~ 7 e O nES . BAIERDS 7 X TOHE
ZWES T e, B2 E WD K0 X2 b OEIMHINR->72b DO TH % (Itoh et al 2015),

HARDEMERIL 2013 0D 2694 F 2 hH 2019 £ 5,851 h o (2013 0D 2.17 £i5) ~ & HN
L7z, ZAUzxi LT RTMP 7 — X231 % 2019 0 4-9 X O#HFEEHIT 2013 2% LT
L14 fFIC LM 2 oo, 2 L THZEE A EIE 0.81 fiF (81/100) (2 L7z, MEEOHINIC
%f L TiZ CPUE OHiAN (1.97 %) 2 bEBRL TRV | HRERBCCEERZE H OILR~DOFE BRIE
TNEV /ST,

No remarkable change was found in the 2019 operational pattern in terms of catch amount,
the number of vessels, time and area operated, proportion by area, length frequency, and
concentration of operations. It can be said that the Japanese longline CPUE in 2019

represents the change of SBT stock abundance consistently as in previous years.

Proportion of operation in Area 7 has been increasing from 2004 to 2011. In the early 2000s,
many Japanese longline fleets escaped from Area 7 with its low CPUE probably due to the
weak cohort around the 2000 year classes (Itoh et al. 2015).

The total catches of Japan were increased from 2,694 tons in 2013 to 5,851 tons in 2019
(2.17 times of 2013). However, the factor in the number of operations in 2019 was small as
1.14 times of 2013 in RTMP data. The factor in the number of cells operated was also small
as 0.81 times (81/100) of 2013. The increase of total catch was contributed largely by higher
CPUE (1.97 times of 2013) and was contributed lesser degree by the expansion of time and

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

Year
Area Month 2003 2004 2005: 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
4 2 1 1
3 3 2 1 1 3 2 1
4 1 2 2 2 4 2 2 2 3 1 2 2 1 1 1
5 3 2 2 2 3 2 5 3 4 4 2 3 2 2 3 2 2
6 4 5 5 3 5 5 5 6 6 3 4 3 2 4 3 3 3
7 4 6 6 4 6 5 2 2 2 1 3 1
8 3 1 1 1 1 3 2 2 2 2 1
9 1 1 1 2 1 1
10 4 1 2 1 1
11 4
12 4
5 7 1 1 2 2 2 2 2 1 1 2 1 1
8 3 3 2 2 2 2 2 2 2
9 2 2 1 2
10 1 1
12 2
6 4 2
5 2
6 1 1
1 2
2 2
7 3 1 2 2 2 2 2 2 2 2
4 6 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2
5 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2
6 2 2 2 2 2 2 2 2 2 2
7 1 1
9 2 2
10 1 1 1
11 1 1
8 1 1 2 2 6 1
3 2 1 1 4 3
4 2 3 1 1 4 4 6 6 2 3 4
5 1 3 5 1 3 7 4 5 3 4 3 6 3 4
6 4 5 2 2 3 2 3 2 2
7 5 8 6 4 2 1 5 3 2 3 2 1 1
8 8 8 6 6 4 5 7 5 3 4 3 2 2 1
9 11 13 5 7 6 5 4 2 3 2 3 2 1 3 1 2 1
10 13 9 7 8 8 8 8 2 6 2 2
11 9 9 8 8 7 7 6 3 4 1 1 2 4 2
12 7 8 4 7 6 4 6 1 1 2 4 1
9 2 1 2
3 3 7 5 5 2 3 3 2 5
4 5 7 8 15 8 13 6 6 8 8 12 17 13
5 14 19 25 21 16 14 8 20 15 13 5 10 16 13 12 16 13
6 17 23 20 18 18 15 10 14 13 12 12 11 15 8 13 13 9
7 15 19 19 21 16 16 12 12 11 9 8 10 11 8 6 8 8
8 12 13 15 8 11 9 9 9 6 5 6 4 7 3 5
9 11 5 5 3 5 6 4 6 3 7 7
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

Year

Area Month 2003 2004 2005 : 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 %10Y  %5Y 2019%
4 2 4 8 00% 0.0% 0.0%
3 30 33 3 2 31 5 1 02% 0.0% 0.0%

4 2 23 13 39 45 47 60 30 34 2 38 10 2 2 3 06% 02% 0.1%

5 347 447 731) 530 55 140 203 139 131 149 38 64 108 44 89 73 54 30% 1.8% 1.4%

6 1015 1179 1122. 457 324 147 46 52 74 8 55 52 37 81 79 190 135 19% 21% 3.6%

7 911 1110 732! 115 75 49 35 72 39 14 46 10 06% 0.3% 0.0%

8 10 1 3 2 1 3 15 5 34 16 2 02% 0.1% 0.0%

9 12 4 4 35 4 3 0.1% 00% 0.0%

10 96 2 6 2 1 00% 0.0% 0.0%

11 120 00% 0.0% 0.0%

12 47 0.0% 0.0% 0.0%

5 7 2 6 1 22 17 8 25 4 1 10 3 8 02% 0.1% 0.0%
8 27 34 23 1 65 10 30 14 20 04% 03% 0.0%

9 17 7 20 6 0.1% 0.0% 0.0%

10 2 3 00% 00% 0.0%

12 10 0.0% 0.0% 0.0%

6 4 13 00% 0.0% 0.0%
5 31 00% 0.0% 0.0%

6 1 22 0.0% 0.0% 0.0%

7 1 2 00% 0.0% 0.0%
2 7 00% 0.0% 0.0%

3 33 25 102 14 54 30 88 135 55 14% 15% 1.5%

4 648 530 603 27 181 189 290 449 547 522 500 613 574 612 593 449 140% 13.7% 11.9%

5 1032 646 397, 180 352 183 64 61 118 48 399 276 243 457 598 628 611 83% 105% 16.2%

6 254 2 3 66 92 14 35 103 104 56 07% 1.2% 1.5%

7 1 46 0.0% 0.0% 0.0%

9 47 6 00% 0.0% 0.0%

10 1 6 1 00% 0.0% 0.0%

11 13 2 00% 00% 0.0%

8 1 1 2 4 60 2 02% 0.0% 0.0%
3 30 7 6 25 23 02% 03% 0.0%

4 5 34 3 16 129 206 138 171 9 55 18  22% 28% 0.5%

5 1 411 651 12 26 55 26 180 246 214 157 36 36 20 27% 33% 05%

6 104 13 88 16 33 17 154 85 33 12% 1.3% 0.0%

7 76 103 177 33 4 15 55 47 17 116 30 1 58 09% 0.8% 1.5%

8 407 773 921 988 259 197 425 461 600 716 738 570 579 453 15.9% 15.2%

9 961 489 551} 270 630 482 251 13 214 156 76 58 144 265 144 168 55 43% 37% 1.5%

10 842 589 687 343 379 131 163 8 68 7 7 07% 0.0% 0.0%

11 825 904 821, 518 750 362 357 95 125 16 13 32 28 26 19% 03% 0.7%

12 316 618 488 259 115 177 280 2 39 17 25 23 10% 0.2% 0.6%

9 2 1 9 00% 00% 0.0%
3 23 68 44 66 19 12 10 7 69 06% 0.1% 1.8%

4 66 111 46 298 155 196 107 113 141 138 389 536 598 6.1% 6.3% 159%

5 2564 2383 1897; 905 160 220 184 473 459 359 241 236 358 573 684 888 610 12.8% 13.0% 16.2%

6 2672 2826 2537 1163 575 792 394 443 468 534 504 476 655 640 403 537 330 145% 12,9%

7 586 2832 2802; 1513 683 1032 436 222 270 351 179 349 199 444 145 126 121 78% 6.0% 3.2%

8 522 1261; 1738 755 623 266 115 86 116 31 25 64 37 14 27 22% 07% 0.7%

9 1033 623 224 34 22 121 38 33 55 80 39 12% 08% 0.0%

10 262 183 105 50 22 26 16 55 1 31 27 13 28 08% 0.5% 0.0%

11 24 5 30 35 7 11 02% 00% 0.0%

12 5 1 1 0.0% 0.0% 0.0%
Total 13288 15646 15316 9965 6911 6323 4097 3041 3368 3298 3637 4161 4631 4071 4543 3771 100.0% 100.0% 100.0%

“%10Y” and “%5Y” are the proportion of the Area and month to the sum of 10 years (2009-2018) and 5 years
(2014-2018), respectively. “2019%” is the proportion of the Area and month to the sum of 2019 data. Shadow

and line enclosing denote 2019% 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 2019 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
Oyear 1lyear 2year 3year 4year 5year

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 4 12 5 14 42
2011 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

4,00

350 —&— N_Vessel ||

\‘ ---&--- N_Hooks
300 | —O— NSBT

Relative value

2005 2010 2015

Year
Fig. 1. Changes in the number of operation, the number of vessels and the number of SBT caught
in Area 4-9 in 2019 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 2019 and previous years in RTMP data.
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Fig. 3. Length frequency distributions of SBT by year in 2019 and previous 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.

14



CCSBT-ESC/2008/BGD 01

180 r
160 -
140 +Area4
—>— Area’
%120 C —¥— Area8
8100 —&— Area9
x @=Oms Total
S 80
©
S 60
=
40
20
0 L L
2009 2011 2013 2015 2017 2019

Year

Fig. 6. Changes of the number of cells (5 degrees latitude and longitude and month) operated in
10 years in Area 4-9 in RTMP data.
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Fig. 7. Changes of the number of longline operations per cell (5 degrees latitude and longitude and
month) in 10 years in Area 4-9 in RTMP data.
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Fig. 8a. 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. 8b. Number of cells in the Japanese-type longline dataset for operations of SBT 4+ catch

positive. See explanation in Fig. 8a.
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Smaller/larger values relate to more/less aggregated.
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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 LL1 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 x 5 square there are some
basic spatial statistics we can look at, henceforth, I; denotes the raw CPUE (over a given length/age
range) for year i, in region j, in square k. 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, R; of the CPUE in a
given year i and region j:

R =S @
where o (denotes the physical location of square k in area j (i.e. lat and long) and then the square
center of mass of that region in a given year is the square containing R; . 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, Xy, in a given
region at a given time:

Xijk
e 2
Hiji Ykej Xij' )

and from this we can estimate the (relative) aggregation, « ;, of the quantity X; fairly easily:
EX(piji)”
QAij = —7r—~ 3
5] Ek(ﬂizjk) ( )
where a;; € [Nj‘z, 1] (where N;is the number of squares in region j) and smaller/larger values of « -
relate to more/less aggregated spatial quantities. Even spread it is equal to 1 and all in one square it is
equal to N2,
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