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Summary
The Japanese longline data have been used as the most important scientific data for
the stock assessment of southern bluefin tuna (SBT) in CCSBT. Changes in
operational pattern of Japanese SBT longliners in recent years were examined. No
remarkable change was found in 2013 operational pattern in terms of catch amount, the
number of vessels, time and area operated, proportion by the statistical area, length
frequency and concentration of operations. In recent couple of years, it was found that
fish has become larger and the number of operations in Area 7 has increased. Monitoring
of the Japanese longline data should be continued to evaluate whether any change in

operational pattern occurred.



CPUE Working Group CCSBT/CPUE2014/02

Introduction

CCSBT (28175 I+ I~ v Thunnus maccoyii DEVFFHMIIIEZEBHRICAKE <IEFEL TV
#X° CPUE 76 &E A 2 HEE T 21218, #E Y =B b2, K<, =4
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The assessment of southern bluefin tuna 7hunnus maccoyii (SBT) in CCSBT relies on
fishery data. Consistency of fishing operational pattern should be carefully monitored

every year to estimate stock status based on fishery catch or CPUE.

Such a careful examination of fishing operational pattern should be applied for all of the
fishing fleet groups whose data can be used for stock assessment of SBT in CCSBT.
Particularly, such an examination is essential for catch data of Japanese longliners,
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 one of two major input data of the Management Procedure
which implemented in 2011. Therefore we have been evaluating operational pattern of
Japanese longline for SBT every year (Itoh 2013). This paper is the update on analysis of

operational pattern of Japanese longliners up to the end of 2013.

Material and method
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2013 4ELLATO 10 4E[] (2008 452012 4F) ZHBRR L Uiz, &2 A OFEE 5 KL, #REE 5 5 Xl
ERAEHL, ITOBALE LT,

BT —4ty b (AR A THEMERER T — % EHT) LTIV, 207 —42t&y ME=
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HLOTHD, BRI ARY A THEBERER T — 2y MTEA L, 497X, 4 A9 HOT—
ZIZBT D8 L IS I v e R (4l ER) OOV TRDIZ,

Two data sets were used for analyses. One dataset used was the RTMP (RealTime
Monitoring Program) data between 2002 and 2013. Although logbook data is Japanese
official catch-and-effort data, logbook data, including longline operations targeting for
other tuna species and being necessary about two years to be available, do not allow to
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 and includes more than 90% of total SBT catch of Japan in
CCSBT  statistical area (Area) 49 (mean of 2001-2005 is  93%)
(CCSBT/0909/FisheriesJapan). Various summaries of the data in 2013 were compared to
previous 10 years, 2003-2012. Five degree longitude, five degree latitude in a month is

defined as one “cell”.

Another dataset (here called Japanese-type longline shot-by-shot dataset) was also used.
This dataset was made for the CPUE of core vessels which comprised of Japanese logbook
data with mostly RTMP data in the most recent year, RTMP data from Australia in the
1990s, and New Zealand charter vessel data (Itoh et al. CCSBT-ESC/1309/29). Data of
all vessels, before extract the core vessels, were used for analysis. Note that because it

does not include data from NZ chartered vessels in 2013, it is tentative data.

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

concentration, was calculated using this dataset.

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

shot-by-shot dataset between Area 4 and Area 9 in April-September.
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Result
1. 2013 FifiE, &, 1 A% Summary of the catch, effort and size in 2013

112, CCSBT #eitifX 4-9 XTI 5 mHFEOEE, AL, I F I~ alflERE%E,
2003 05 2012 - F TOEIMEIZKT D AEXHME T4, 2005 005 2008 4% 7213 2010 4%
T LT bk, 34ERLLEICh > THIZWAEE DTN S,

X 2 1z, &8, A, I I~ aiERROFEHEX IR E T, RERETIZ, 7
MEX DOENEH 2003 F0>05 2005 2T TR L=k, HINL CTW\W5b, mITEERIT 4 X OE|
BN LT,

3IZIF I~vr v DEREME A ~T, 2013 FOREMEIE 145cmFL I B — 2 Z 8-> Tz,
ZDOE—71% 2010 £DOFK) 120cmFL, 2011 40 130 cn FL, 2012 4 135cmFL & I RRY
WICBAT LI D T—H LTS, £72 2013 FEOKEAAMKIT 120emFL I /NS — 7 ZTER L
TW5b, ZOE—71% 2011 4£i121F 100cmFL, 2012 4212 110 en FL ICHE L2 —2 & —H L
TWD0E LAz,

Figure 1 shows relative values of the numbers of vessels, hooks used and SBT caught to
the mean values between 2003 and 2012 in the Area between 4 and 9. The values

decreased from 2005 to 2008 or 2012 followed by stable for more than three years.

Figure 2 shows the compositions of numbers of vessels, hooks used and SBT caught by
Area. In the number of SBT caught in Area 7, it decreased from 2003 to 2005, and then
has been increasing up to 2013. The proportions of Area 4 have been decreasing for

recent several years.

Figure 3 shows fork length frequency of SBT by year. That in 2013 has a peak at
145cmFL. This peak may be transition from peaks at 120cmFL in 2010, 130cmFL in
2011 and 135cmFL in 2012. There is another smaller peak at 120cmFL. This peak may
connect to peaks at 100cmFL in 2011 and 110cmFL in 2012.

2. PERERFZEMOZ  Changes of the time and space operated

B 412, RTMP fix7r—# k> MZBIT D 4-9RNOEEDH 7=/ (5x5 F « AH(L) %K

DA ZRT, BFFEAEIE 2006 FE0D 165 B2 SIEAMEAENICSH V. 2013 4E121% 100 BV & 72
ST, WERBNZIX 9 WX Z ORI LT 5,

# 1T, B BEE, A, ‘@IX%IJG:/%% #2121%, ZOHEREART, BE 10 4/ L
1 L C 2013 AEOFRER . MIIXIZIEFECTH o7z, FEMICR D &, 41X D 3 A, TR 5
HE 6., 81X 4L b5 HITIE 2013 FFITHZENR L0 -T2, WIT, 2013 FFITHZEN D72 Do
OIXAMERDO4H, 5 H, 8RO 9 H, 9RO 8 AL 9 A TH-7=,

512 RTMP fit7— %t~ MZHBIT D 1 BB OESEREZ RS, B ARORIEERD -0
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LI U, IR > TR L2 EOfERE LT, 1 'Y ORIk
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X 6 1T HARY A TIEEERERT — 2ty NEfioTRDZ 49 A, 4-9 XN OEHEEELVET
H5, RTMP IZHES3< K4 L0 b EMT— % Th oA, RTMP 7 — & B EAK & 72 2 Fili4F (2013
) EENURTE O—BYEIZITFEEDNLETH SH, SBT M ifE I Lo ToBES BT 2
TR & BT VHUIT 1980 R D IREBIZHEZD L, 2002 4, 2003 K < 72 o 72 2 1R FITR
TN THD (Fig.6a LX), BLOERE 5 EXHE - A0 1 EXE - AIZEE L THEHEAIITZE
boeuy (Fig. 6a HIX), 5 EXE « A0 14N 0 oFEER (Fige @ EAL) 1E 1986 )
5 2005 FFE TIHIEE—E TH o7y, ZO®RITEA L, 2007 FLEIIHMIENTH D, EAHED
U TR E DOUFIX 72T T2 <. B TOWXTAE L TV,

T—H eI Ivr a4l EANREINTERECRELTH, @RETAONEZL D EE
FHZEW T2 - 7= (Fig. 6b),

Figure 4 shows the change of the number of cell (five degree square and month) in Area
4-9 in the RTMP data. The total number of cell has been decreasing from 165 in 2006

to 100 in 2013. By Area, it has been decreasing in Area 9 for recent several years.

Table 1 shows the number of cell by year, month and Area. Table 2 shows the number
of operations. Fishing season and area in 2013 were similar to those in previous 10
years. Seeing in detail, the numbers of operations in 2013 were large in March of Area
4, May and June of Area 7, and April and May of Area 8. On the contrary, the numbers
of operations in 2013 were small in April and May of Area 4, September of Area 8, and
August and September of Area 9.

Figure 5 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 per cell in 2010. It was slightly increased to 32.8 per cell in 2013.
It in Area 7 was large as 155.8 per cell in 2013, though those slightly decreased in Area 4,

slightly increased in Area 8 and stable in Area 9.

Figure 6 shows the number of cells operated in Area 4-9 and month 4-9 in the
Japanese-type longline shot-by-shot dataset. While the time series was longer than the
RTMP dataset, it should be noted that most of data in the most recent year (2013) was
based on RTMP and may have inconsistency to previous years. In all operations
including SBT zero catch, the number of cells decreased since the 1980s to 2002 and
2003 followed by stable with little fluctuation (Fig. 6a upper panel). No difference was

found in the case that the cell was defined as one degree square and month (Fig. 6a

5
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middle panel). The number of operations per cell in five degree shifted slightly lower
level in 2006 and then stable (Iline with open circle in Fig. 6a). Decrease of the number

of cells was observed in all Areas.

No difference was found when the data was limited in operations with SBT 4+ only,

instead of all operations (Fig. 6b).

3. #EDOETE  Concentration of area operated

&5 b EXENTEFED D -7 1 FEXE O (25T 25) 1%, 1986-2006 £ O FHEIT 6.9 .,
R T L72 2007-2013 FE ORI 5.2 I TH -7 (Fig. 6a FIX), 1 EXEEIT 2012 £
45 HESHITHA Lz, T4 %373~ 0 4 U EANREISNZHBECRELTH, &
BEECTHR OB O L EHEITEWIE R o 72 (Fig. 6b TX),

SRR RN TMEERNI R D 72, EA R T & ITHERSEHR O E . F IR T & 3R O
EhAEWT 5, BAERIIE X, 9VEXITLEHNIHERS L. 5ilX, 6 EX, 7EXITEE )
REDNSTZ,61EXD 2013 FDEVVEIZNZ 77— 2 2 ANTHHT — 2 TERETXETHA I,

The number of one degree square operated within five degree square (total is 25) was 6.9
in the average of 1986-2005 and 5.2 in the average of 2006-2013 (Fig. 6a bottom panel).
It in 2012 was lower as 4.5. No difference was found when the data was limited in
operations with SBT 4+ only, instead of all operations (Fig. 6b). Note that high value in
Area 6 should be considered after NZ data are included in the dataset.

4. fo—EM  Vessel consistency

# 312, 2013 4£0 RTMP &ilfiy (oI F I~ a2 L) Nilks ChizsithmL
TWBMERT, 2013 4E0 88 £ 75 £(% 2001-2005 4£1Z RTMP ([CB W T I~/ nfps
HFEMLIZZENH Y, 2001-2005 12 4 AFM E721E 5 AFEM TR L72ARADS 56 £ (64%) & K&
REEEHDT,

Table 3 shows the consistency of the vessels that participated the RTMP in 2013 (and
caught any SBT) with those in 2001-2005. Among 88 vessels in 2013, 75 vessels caught
SBT in 2001-2005 RTMP and most of them (56 vessels, 64%) caught SBT in four or five
years in 2001-2005 RTMP.

Discussion

R, B BEODH SRR, BXBEIE, KREME., BEOEPE LR LIS R,
B E — L DR X 72 BALIE 2018 4R ICITAE U TV o T2, 2 D 2-3 TN T UL D KL,
THEX COBERMNRALNTEY 5% HEEH L TV RETH D, 2013 FED iEME ¥ D CPUE
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TR EFIRREICEREZ KM LI D L AT ZENTELEAD,

Atk BAROWMELET 2013 0 2703 ~ o 2v5 3361~ (1.23 %) 12, 2015 4Ei21% 4737 b
v (LT55) ~EEINL, =2 —Y—F 2 NORBRELHINT S 2 L0 b F v —F —fii~D
WM LI 2 D000 LIV, HBREERIER OB L - THEERFZEFN & S HERT D DO ER &
ns

No remarkable change was found in 2013 operational pattern in catch amount, the
number of vessels, time and area operated, proportion by area, length frequency and
concentration of operations. In recent couple of years, it was found that fish has become
larger and the number of operations in Area 7 has increased, which should be kept
monitoring in future. It can be said that the longline CPUE in 2013 reflects the change

of SBT stock abundance in consistently as same as previous years.

TAC allocation will be increased in next few years. For Japan, catch allocation, 2073
tons in 2013, will be 3361 tons (1.23 times) in 2014 and 4737 tons (1.75 times) in 2015.
NZ catch allocation will be increased and catch of chartered vessels may be increased. It
1s interested that how spatio-temporal areas expands along with increase of catch and the

number of operations.
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Table 1. Number of 5x5 degree square where longline operations conducted by year, month and

area.

Year
Area Month 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

4 2 : 1 1
3 3 2 1 1 3
4 1 2 2 2 4 2 2 2 3 1
5 2 3 2 20 2 3 2 5 3 4 4 2
6 3 4 5 5. 3 5 5 5 6 6 3 4
7 6 4 6 6: 4 6 5 2 2 2
8 3 11 1 1 3 2 2 2
9 g 1 1 1 2 1 1
10 4 1 2 1
11 4 :
12 4 :

5 7 1 1 2 2 2 2 2 1 1 2
8 P03 3 2 2 2 2
9 g 2 2 1
10 1 1
12 : 2

6 4 2
5 g 2
6 P 1
7 s
2 2
3 : 2

7 4 1 2 2 2
5 5 6 2 2i 2 2 2 2 2 3 2
6 6 2 2 28 3 2 2 2 2 2 2 2
7 3 2 2 2i 2 2
9 6 1 P
10 2 P2
11 3 1 1 i 1

8 1 3 1 : 1
2 1 2 2 6 1
3 5 2 1
4 2 3 1 1 4
5 1 3 5 1 3 7 4 5
6 4 5 2 2 3 2
7 i 5 8 6 4 2 1 5 3
8 P8 8 6 6 4 5 7 5
9 12 11 13 5. 7 6 5 4 2 3 2 3
10 13 13 9 788 8 8 8 2 6 2
11 13 9 9 8 8 7 7 6 3 4 1 1
12 7 8 4 7 6 4 6 1 1

9 2 = 1
3 3 7 5 5 2
4 ; 5 7 8 15 8 13 6
5 17 14 19 25 21 16 14 8 20 15 13 5
6 14 17 23 20, 18 18 15 10 14 13 12 12
7 115 19 19f 21 16 16 12 12 11 9 8
8 12 13, 15 8 11 9 9 9 6 5
9 P 5 5 3 5 6 4 6
10 7 4 6 1 3 2 3 4
11 4 2 2 2 1 2
12 1 1 1

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

Year
Area_Month 2002 2003 2004 2005 | 2006 2007 2008 2009 2010 2011 2012 2013 _ %10Y _ %5Y 20.13
4 2 4 8 00% 00% 0.2%
3 30 33 3 2 31 01% 03%__ 0.9%
4 2 23 13 39 45 47 60 30 34 2 04% 1.1%[_0.1%
5 56 347 447 731, 530 55 140 203 139 131 149 38 35% 3.8%  1.2%
6 1017 1015 1179 1122/ 457 324 147 46 52 74 8 55 54% 16% 1.7%
7 807 911 1110 732 115 75 49 35 72 39 38% 08% 1.2%
8 10 1 3 2 1 3 15 5 34 00% 01% 1.0%
9 12 4 4 35 4 3 01% 03% 0.1%
10 96 2 6 2 0.1% 00% 0.0%
11 120 0.1% 00% 0.0%
12 47 0.1% 0.0% 0.0%
5 7 2 6/ 11 22 17 8 25 4 1 10 0.1% 03% 03%
8 27 34 23 11 65 10 02% 05% 0.3%
9 17 7 20 01% 0.1% 0.0%
10 2 3 00% 00% 0.0%
12 10 0.0% 0.0%  0.0%
6 4 13 00% 00% 0.0%
5 31 00% 00% 0.0%
6 1 22 00% 00% 0.0%
7 0.0% 0.0%  0.0%
7 2 2 00% 00% 0.0%
3 7 00% 00% 0.0%
4 33 25 102 14 02% 08% 0.4%
5 842 648 530 603 27 181 189 290 449 547 522 43% 82% 15.9%
6 1731 1032 646 397{ 180 352 183 64 61 118 48 399 3.8% 24% 12.2%
7 588 254 2 3] 66 92 05% 00% 0.0%
9 44 1 46 0.1% 00% 0.0%
10 47 6 0.1% 00% 0.0%
11 369 1 6 1 0.0% 0.0%  0.0%
8 1 183 13 2 00% 00% 0.0%
2 1 2 4 60 2 0.1% 03% 0.0%
3 30 7 00% 0.1% 0.2%
4 5 34 3 16 129 01% 0.3% 3.9%
5 1 411 6510 12 26 55 26 180 15% 05% 5.5%
6 104 13 88 16 33 17 03% 07% 05%
7 76 103 177 33 4 15 55 47 06% 14% 1.4%
8 407 773 921 988 259 197 425 461 4.9% 13.9% 14.1%
9 1335 961 489 551 270 630 482 251 13 214 156 76 49% 55%  2.3%]
10 755 842 589 687, 343 379 131 163 8 68 7 40% 1.9% 0.0%
11 321 825 904 821 518 750 362 357 95 125 16 13 59% 47% 0.4%
12 316 618 488) 259 115 177 _ 280 2 39 2.8%  2.5%  0.0%
9 2 1 00% 00% 0.0%
3 23 68 44 66 19 02% 10% 0.6%
4 66 111 46 298 155 196 107 1.1% 4.0% 3.3%
5 2314 2564 2383 1897{ 905 160 220 184 473 459 359 241 11.8% 84% 7.4%
6 2362 2672 2826 2537 1163 575 792 394 443 468 534 504 153% 13.1% 15.4%
7 325 586 2832 2802| 1513 683 1032 436 222 270 351 179 13.2% 11.5%] 5.5%
8 522 1261 1738 755 623 266 115 86 116 31 6.7% 6.0% __0.9%
9 1033 623 224 34 22 121 38 33 26% 2.2% _ 1.0%
10 262 183 105 50 22 26 16 55 08% 1.1% 1.7%
11 24 5 30 35 7 11 01% 04%  0.3%
12 5 1 1 0.0% 0.0%  0.0%
Total 13049 13288 15646 15316] 9965 6911 6323 4097 3041 3368 3298 3275 100.0% 100.0% 100.0%

“%10Y” and “%5Y” are the proportion of the Area and month to the sum of 10 years (2003-2012) and 5 years
(2008-2012), respectively. “2013%” is the proportion of the Area and month to the sum of 2013 data.
Shadow and line enclosing denotes 2013% is much larger or lower than %10Y and %5Y, respectively
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Table 3. Number of vessels that caught SBT in RTMP between 2006 and 2013 by the number of
years participated in RTMP in past years (2001-2005).

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
2.00
—&— N_Vessel
1.50 é%@zﬁ
E
2
o 1.00
2
k|
(]
o
0.50 =<
A -
000 1 1 1 1
2003 2005 2007 2009 2011 2013
Year
Fig.1. Changes of the number of operation, the number of vessels and the number of SBT

caught in Area 4-9 in 2013 and previous 10 years. Y axis is the relative value to the

average of previous 10 years (2003-2012).
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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 2013 and previous 10 years.
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Fig.3. Length frequency distributions of SBT by year in 2013 and previous 10 years.
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Fig.4. Changes of the number of cells (5 degrees latitude and longitude and month) operated in

2013 and previous 10 years in Area 4-9.
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Fig.5. Changes of the number of longline operations per cell (5 degrees latitude and longitude
and month) in 2013 and previous 10 years in Area 4-9.
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Figure 6a. 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.

(Values in 2013 are tentative because data in 2013 do not include NZ data.)
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All Vessels — Operations with SBT aged+
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Figure 6b. Number of cells in the Japanese-type longline dataset for operations of SBT 4+ catch

See explanation in Fig. 6a.

positive.

(Values in 2013 are tentative because data in 2013 do not include NZ data.)
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Figure 7. Concentration index in the Japanese-type longline dataset for catch (age 4+) or hooks
to years by CCSBT statistical area
(Values in 2013 are tentative because data in 2013 do not include NZ data.)
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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 = e ®
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
Hijie = Ykej Xij' (2)

and from this we can estimate the (relative) aggregation, « ;, of the quantity X; fairly easily:

k(0 )?

@ =Gy ©
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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