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Summary
The Japanese longline data is used as the most important scientific data for the stock
assessment of southern bluefin tuna (SBT) in the CCSBT. Changes in operation
pattern of Japanese SBT longliners in recent years were examined. No remarkable
change was found in 2012 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. Monitoring of the Japanese longline data
should be continued to evaluate whether any change in operational pattern occurred. At
the same time, to enhance the monitoring power for the Japanese longline data,
fishery data as well as fishery independent information in all Members should be
carefully and continuously analyzed, monitored and compared with each other in

order to make the stock management of SBT more robust.
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Introduction
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The assessment of southern bluefin tuna 7Thunnus 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. This paper describes the result of analysis of operational

pattern of Japanese longliners up to end of 2012.

Material and method
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Two data sets were used for analyses. One dataset used was the RTMP (RealTime
Monitoring Program) data between 2002 and 2012. 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
represent Japanese SBT longline operation because it include all of longline operations
targeting for SBT and include more than 90% of total SBT catch of Japan in CCSBT
statistical area (Area) 4-9 (mean of 2001-2005 is 93%) (CCSBT/0909/FisheriesJapan).
Data in 2012 was compared to previous 10 years, 2002-2011. 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 recent year, RTMP data from Australia in the 1990s,
and New Zealand charter vessel data (Itoh et al. CCSBT-ESC/1309/29). Note that data of

all vessels, before extract the core vessels, were used for analysis.

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.

Result

1.

2012 DN, )18, YA AOMZE  Summary of the catch, effort and size in 2012
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Figure 1 show relative values of the numbers of vessels, hooks used and SBT caught to the
mean values between 2002 and 2011 in the Area between 4 and 9. These values
decreased largely in 2006 and had been decreasing until 2008. The number of vessels
has been decreasing slightly further from 2009 to 2011, but slightly increased in 2012.
The number of hooks used was decreased until 2010 and then stable in 2011 and 2012.
The number of SBT caught had been stable since 2008.

Figure 2 shows the compositions of numbers of vessels, hooks used and SBT caught by
Area. From 2002 to 2006, proportions in Area 9 had been increased and those in Area 4
and Area 7 had been decreased. From 2007 to 2009, the proportion in Area 8 was slightly
increased. From 2010 to 2012, proportion of Area 9 and Area 7 were increased and that
of Area 8 were decreased. The proportions of Area 4 were increased in the numbers of

vessels and hooks used, though, was decreased in the number of SBT caught.

Figure 3 shows fork length frequency of SBT by year. That in 2012 was mono-modal with
peak around 135 cmFL. The peak has become larger from 120 cmFL in 2010 and 130
cmFL in 2011.

2. #RERZERDZE{E  Changes of the time and space operated
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Figure 4 shows the change of the number of cell (five degree square and month) in Area
4-9. The total number of cell has been fluctuated in the rage between 110 and 165. No
remarkable year trend was observed in each area. Dare say, it has been decreased from
26 1n 2002 to 71in 2012 in Area 7. It was increased to 46 in 2004 then decreased to 22 in
2012 in Area8. It was increased from 42 in 2002 to 66 in 2012 in Area 9.

Table 1 shows the number of cell by year, month and Area. Table 2 shows the number
of operations. Fishing season and area in 2012 were similar to those in previous 10
years. Seeing in detail, the numbers of operations in 2012 were large in April of Area 4,
and April and May of Area 7. On the contrary, the numbers of operations in 2012 were
small in June of Area 4, July of Area 7, between October and December of Area 8, and
August and September of Area 9. Thus, operations were concentrated in earlier period

of each area.

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, the number of operations per cell has decreased to 20.7 per cell in 2010.
It was slightly increased to 30.0 per cell in 2012. It was similar to who the area in Area
4, Area 8 and Area 9, but it in Area 7 was large as 100 per cell in 2012 and quite

different to other Areas.
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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 (2012) was
based on RTMP and may have inconsistency to previous years. In all operations
including SBT negative 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
middle panel). The number of operations per cell in five degree shifted slightly lower
level in 2006 and then stable (line 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. #EOHETE  Concentration of area operated
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The number of one degree square operated within five degree square (total is 25) was 6.9
in the average of 1986-2005 and 5.3 in the average of 2006-2012 (Fig. 6a bottom panel).
It was stable up to 2006 and slightly decreased as 5.0-5.4 in 2009-2011. No difference
was found when the data was limited in operations with SBT 4+ only, instead of all

operations (Fig. 6b).

The concentration index was calculated in each Area. Along the years, it was stable in
Area 8 and Area 9 but largely fluctuated in Area 5, Area 6 and Area 7. No remarkable
change was observed in 2012 such as higher (less concentrated) or lower (concentrated)

values.

4. firdO—EME Vessel consistency

#* 31T, 2012 420 RTMP & (oI FI~wrm & Lo sk e Sz &dam
TWAERT, 2012 40 93 £ 82 £(3 2001-2005 4£1Z RTMP (IZBW T F I~ Di‘%%
EERIELIZZERH D, 2001-2005 12 4 FFF720% 5 RN L7 57 £ (61%) & K&
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Table 3 shows the consistency of the vessels that participated the RTMP in 2012 (and
caught any SBT) with those in 2001-2005. Among 93 vessels in 2012, 82 vessels caught
SBT in 2001-2005 RTMP and most of them (57 vessels, 61%) caught SBT in four or five
years in 2001-2005 RTMP.

Discussion

i, B, BEOH o T-RZEM, XHIEIG ., KRR, BEOETE & BE L2k,
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TR & FIRREICERZ MR LI b D E BT ENRTEDES I,
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No remarkable change was found in 2012 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 2012 reflects the change

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

Any changes expect to be occur within a few years from now are change of TAC allocation
and change of fish size composition. If TAC allocation was increased, it is interested
whether amount of IQ in each vessel increased or the number of vessels engaged in SBT

increased with same 1Q, either affects on operational pattern.

If any change in the operational pattern of Japanese longline fishing occurred, we need to
evaluate the reason and extents of effect on stock assessment by comparing with other
sources of stock information. There could be a case that any hidden change in Japanese
longline fishing is detected by comparing with other information. In this point of view, it

is crucial that all the fishery/ fishery independent information, including Aerial survey,
7
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Australian purse seine, Taiwanese longline, Korean longline, New Zealand’s domestic and
charter longline, Indonesian longline in the spawning ground, and trolling survey, is
carefully and continuously analyzed, monitored and compared with each other. These
procedures will make the stock management of SBT more robust in the present new era in

CCSBT that implemented Management Procedure.
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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
4 2 1
3 | 3 2 1 1
4 1 2 2 2 4 2 2 2 3
5 2 3 2 20 2 3 2 5 3 a4 a4
6 3 4 5 5 3 5 5 5 6 6 3
7 6 4 6 6l 1 6 5 2 2
8 3 T 1 1 3 2 2
9 1 1 1 2 1
10 4 | 1 2 1
11 4 |
12 4
5 7 1 1 2 2 2 2 2 1 1
8 |3 3 2 2 2
9 | 2 2 1
10 1 1
12 | 2
6 4 ' 2
5 | 2
6 1 1
7 |
2 2
3 | 2
7 4 | 1 2 2
5 5 6 2 2 2 2 2 2 2 3
6 6 2 2 2| 3 2 2 2 2 2 2
7 3 2 2 2 2 2
9 6 1 | 1
10 2 2
11 3 1 1 | 1
8 1 3 1 1
2 | 1 2 2 6 1
3 2
4 | 2 3 1 1
5 1 3 5] 1 3 7 4
6 4 5 2 2 3
7 | 5 8 & 4 2 1 5
8 i 8 6 6 4 5 7
9 12 11 13 5 7 6 5 4 2 3 2
10 13 13 9 718 8 8 8 2 6 2
11 13 9 9 8 8 7 7 6 3 4 1
12 7 8 4] 7 6 4 6 1 1
9 2 1
3 | 3 7 5 5
4 5 7 8 15 8 13
5 17 14 19 25 21 16 14 8 20 15 13
6 14 17 28 20 18 18 15 10 14 13 12
7 11 15 19 19" 21 16 16 12 12 11 9
8 12 13| 15 8 11 9 9 9 6
9 11 5 5 3 5 6 4
10 | 7 4 6 1 3 2 3
11 4 2 2 2 1
12 | 1 1 1

Shadow denotes a 2012 value much larger than previous 10 years. 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 %10Y _ %5Y 2012%
4 2 | 4 0.0% 00% 0.0%
3 30 33 3 2 01% 03% 0.1%
4 2 23 13 39 45 47 60 30 34 03% 09% 1.0%
5 56 347 447 731, 530 55 140 203 139 131 149 31% 28%  45%
6 1017 1015 1179 1122] 457 324 147 46 52 74 8 6.0% 2.7%  0.2%]
7 807 911 1110 732 115 75 49 35 72 43% 10% 0.0%
8 10 1 3 2 1 3 15 5 0.0% 0.1% 0.0%
9 | 12 4 4 35 4 01% 02% 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 6l 11 22 17 8 25 4 1 01% 03% 0.0%
8 | 27 34 23 11 65 02% 0.6% 0.0%
9 17 7 20 0.0% 02% 0.0%
10 | 2 3 0.0% 00% 0.0%
12 10 00% 00%  0.3%
6 4 | 13 0.0% 01% 0.0%
5 31 0.0% 0.1% 0.0%
6 | 1 22 00% 01% 0.0%
7 , 0.0% 00% 0.0%
7 2 | 2 00% 00% 0.0%
3 7 0.0% 00% 0.0%
4 | 33 25 102 01% 02% 3.1%
5 842 648 530 603 27 181 189 290 449 547 41% 4.8% 16.6%
6 1731 1032 646 397 180 352 183 64 61 118 48  52% 3.3%  1.5%]
7 588 254 2 3] 66 92 11% 04% 0.0%
9 44 1 46 0.1% 00% 0.0%
10 47 | 6 0.1% 00% 0.0%
11 369 1 6 . 1 0.4% 0.0%  0.0%
8 1 183 13 ! 2 02% 00% 0.0%
2 | 1 2 4 60 2 01% 03% 0.1%
3 30 00% 0.1% 0.0%
4 | 5 34 3 16 0.0% 02% 05%
5 1 411 651 12 26 55 26 13% 05% 0.0%
6 104 13l 88 16 33 02% 04% 1.0%
7 76 103 177 33 4 15 55  04% 14% 1.7%
8 | 407 773 921 988 259 197 425 3.9% 13.2% 12.9%
9 1335 961 489 551 270 630 482 251 13 214 156 57% 6.7%  4.7%
10 755 842 589 687 343 379 131 163 8 68 7 44%  32%  02%
11 321 825 904 821 518 750 362 357 95 125 16 56% 7.1%| 0.5%
12 316 618 488 259 115 177 280 2 39 25% 26% 0.0%
9 2 | 1 00% 0.0% 0.0%
3 23 68 44 66 0.1% 06% 2.0%
4 | 66 111 46 298 155 196 07% 2.8% 5.9%
5 2314 2564 2383 1897| 905 160 220 184 473 459 359 127% 6.3% 10.9%
6 2362 2672 2826 2537' 1163 575 792 394 443 468 534 156% 11.3% 16.2%
7 325 586 2832 2802 1513 683 1032 436 222 270 351 118% 11.1% 10.6%
8 522 1261 1738 755 623 266 115 86 116 59% 7.8% 3.5%
9 | 1033 623 224 34 22 121 38 23% 43%  1.2%
10 262 183 105 50 22 26 16  07% 16% 0.5%
11 | 24 5 30 35 7 01% 03% 02%
12 , 5 1 1 0.0% 00% 0.0%
Total 13049 13288 15646 15316/ 9965 6911 6323 4097 3041 3368 3298 100.0% 100.0% 100.0%

“%10Y” and “%5Y” are the proportion of the Area and month to the sum of 10 years (2002-2011) and 5 years
(2007-2011), respectively. “2012%” is the proportion of the Area and month to the sum of 2012 data.
Shadow and line enclosing denotes 2012% is much larger or lower than %10Y and %5Y, respectively

10
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Table 3. Number of vessels that caught SBT in RTMP between 2006 and 2012 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
2.00
1.50
o 1.00
._5
&
050 —&—— N_Vessel
===A--- N_Hooks
—O— N_SBT
0.00 L L L L
2002 2004 2006 2008 2010 2012
Year

Fig.1. Changes of the number of operation, the number of vessels and the number of SBT
caught in Area 4-9 in 2012 and previous 10 years. Y axis is the relative value to the

average of previous 10 years (2002-2011).
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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 2012 and previous 10 years.
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Fig.3. Length frequency distributions of SBT by year in 2012 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

2012 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 2012 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.
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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.
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Figure 7. Concentration index in the Japanese-type longline dataset for catch (age 4+) or hooks
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Attachment 1

SBT exploratory data analysis Idea
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:

Xk
Kijie = YkejXijk' (2)

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

K(y:0)?

a;; = % 3)
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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