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1. Introduction

Japanese purse seine fishery catching adult Pacific Bluefin
tuna (PBF) Thunnus orientalis is classified into the Tuna Purse
Seine fleet (Fleet 3) in the Stock Synthesis Il model
(1ISC/10-1/PBFWG/09). This fishery operates in the North Pacific
Ocean and the Sea of Japan (ISC/07/PBF-1/01). Main landing ports
are shown in Fig.1. In the North Pacific Ocean, tuna purse seine
fisheries occasionally target adult PBF during June to August. In
the Sea of Japan, tuna purse seine fishery specific for PBF started
in the early 1980s and matured PBF are mainly landed between July
and August (ISC/06/PBF-WG/09). In last ISC meeting, it was
suggested that the Fleet3 be separated into the Pacific and the
Japan Sea fisheries (ISC/11-1/PBFWG/09). Following this
suggestion, length distributions and catch effort collected in
Sakai-minato port facing the Sea of Japan was reported at the last
ISC meeting (ISC/11-1/PBFWG/04, I1SC/12-1/PBFWG/07 and
ISC/12-1/PBFWG/09). However, length measurement data collected
from the Pacific Ocean side were not analyzed in detail.

Therefore, this document summarized currently available
length data collected from tuna purse seine fishery operated in the

Pacific Ocean, and discussed estimated catch at size.

2. Material and Method
2.1 Fork Length frequency data (1SC/07/PBF-1/8)

Until 1993 length measurements or body weight data of the
Pacific Bluefin tuna purse seine were assembled in the database of
NRIFSF. This database was started from 1952 onward and the data
summarized by month. Most of the measurements were reported in
weight in 1kg intervals. Before 1986 they were taken from the sales

slips of the fish at Tsukiji market to where the fish were sent from
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north eastern part of Japan (Honma and Suzuki 1978). Sampling at
landing ports started only in 1986. The main sampling port on the
Pacific Ocean side has been Shiogama. Therefore, to create the
length compositions for the periods before 1994, the weight records
of individual fish were converted to lengths with length-weight
relationship by month, which was estimated by Takeuchi
(1SC/07/PBF-1/08).

From 1992, length measurements have been made at several
landing ports on the Pacific side, from the tuna purse seine catches
through the Research program on Japanese Bluefin tuna (RJB). . In
RJB database, landed PBF were categorized into large size PBF
“maguro” and small size PBF “meji”. These two categories
correspond to the processing status of fish, i.e., gilled and gutted
for “maguro” and round fish for “meji”.

In the last stock assessment, input data of length distribution
of Fleet3 were used for the period since 1974 because of the lack of
size data less than 100cm before 1974. In this document, data

analysis was conducted by calendar year.

2.2 Catch data (1SC/07/PBF-1/10 and ISC/11-1/PBFWG/09)

Quarterly catch of PBF by Tuna Purse Seine fleet around
Japan were estimated based on the Japanese national statistics,
loghook data submitted by fishers, monthly landing records by
markets and monthly catch data collected by the Research program
on Japanese Bluefin tuna (RJB).

“Japanese national statistics” is a database composed of the
annual catch in weight by fishery and species of fish caught since
1952. Logbook data recorded set-by-set operational data since 1968
and amount of PBF catch was reported since 1971. In logbook

information, the PBF catches were recorded by two categories;
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catch of the fish smaller than 10kg and fish weighing more than
10kg.

The RJB data are summarized based on length measurements
by samplers and associated weight from the sales slips since 1992.
The main landing ports on the Pacific Ocean side have been
Shiogama and Ishinomaki according to RJB database (Fig. 2). The
former has been the main landing port of “maguro”, and the latter
has been that of “meji”.

Since dates of the catch of PBF by purse seiners and date of
the size measurement at the landing port may have some time lags,
the monthly sums of the weight of measured PBF may exceed
amount of catch reported in the logbook.

In this document length distributions were analyzed by the
category of the PBF less than 10 kg and over 10 kg until 1993 and
by the categories of “maguro” and “meji” landed in Shiogama and
Ishinomaki since 1994. Catch in number of fish was estimated from
catch in weight, using mean weight calculated based on weight data
for each quarter and size category of fish. When size information
was not available in some quarter, the average weight of that year
throughout all the quarters was applied, and for the year when size
measurements were not carried out both in neither 2"* nor 3" qt,

the average weight of quarterly measurement data was applied.

2.3 Data analysis

Tables 1 and 2 show for quarterly periods, catch, sum of
weight of sampled fish and ratio of sum of number of fish measured
to the total catch in number by each category and by each database.
In this document the PBF caught in the 1°' gt is combined into that
of the 2"% gt, and likewise that of the 4'" gt to the 3% gt, because

the samplings in the 1°" and 4'" quarters are very minor. Besides,
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the fishing in the 1st qt actually occurs in March and is justified to
be added to the following quarter, and the same is true since the
fishing in the 4' qt occurs only in October.

The size frequencies obtained either through length
sampling or conversions from weight data for individual fish are
raised by the corresponding catch in number of fish per
year/quarter and size category stratum. However, as many
year-quarter strata, or the smaller fish (i.e. in category of less than
10kg) are missing size data, data substitutions are required where
length data are missing for the fish of less than 10kg or “meji” (i.e.
1978-2"9 qt, 1979-3"% qt, 1980, 1984, 1993-2" qt, 1995-3" gt,
1999-3"9 gqt, 2000, 2001-3"% qt, 2002-3"% qt, 2004-3" gqt, 2005-3"% qt,
2007, 2009-2rd gt, 2010) . In order to explore appropriate
procedures of data substitution, length data were analyzed
regarding temporal changes in the length distributions within each
category. In this document effects of year and quarter were
considered in the relation with the length data. The relationship by
category and period was analyzed by GLM of statistical data
analysis software R (R Development Core Team 2011), and the
model used in the analysis is as follows:

Length = year + quarter (1)

The level to substitute was chosen from results of GLM
described. More details can be found in Oshima et al.
(1SC/12-1/PBFWG/02).

Result and Discussion

Even after 1973, coverage rate of weight data for the
category of less than 10kg was quite lower than that of weight data
for category of more than 10kg. Sum of number of fish measured to

catch in number in the category of less than 10kg was low until
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1993. Length measurement less than 10kg was not carried out in
many cases even after 1994 (Table 1 and 2). Length distributions
are variable, significantly between years (Table 3). As the result of
GLM analysis, when length distribution was not available in some
quarter, the combined length distribution of that year throughout
the quarters was applied, and for the year when size measurements
were not carried out both in neither 2"% nor 3" qt, the combined
length distribution of quarterly measurement data was applied.

Observed and weighted length distributions of more than
10kg and “maguro” PBF by year were shown in Fig. 3. Except 2005,
weighted length distributions were similar in the tendencies to the
length distributions used in SS3 model of the last stock assessment.

Observed and weighted length distributions of less than 10kg
and “meji” PBF by year were shown in Fig. 4. Weighted length
distributions were different from the observed length distributions
considerably for the period until 2010. Especially, the length
distribution in 1997, 1999, 2002 and 2005 differed greatly.

In this document, catch at size was estimated by simpler
method. It seems that it is desirable to use this result although
there is limited number of size data for the small PBF. The causes
for significant differences between actual and weighted length
distributions were discussed in ISC/07/PBF-1/8, with the
conclusion that it was a result of quality of data in each period and
each category. Therefore one of the alternative options may be to
exclude data of the small PBF categorized into “meji” after 1993
from size data of Fleet 3. The other alternative may be a use of
“super year” i.e. the size distributions combined for all years or
“super season” i.e. combine all the size data combined through
seasons but year specific.

Number of record of set collected by logbook was
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summarized in Table 4. Most of single operation (more than 90% of
operations (hauls)) caught only fish of one of the two categories,

larger or smaller than 10kg. This can be interpreted that, according
to the fact that a purse seine haul consists of a single school which

is not likely to be mixture of fish larger and smaller than 10kg.
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Table 3-1. Statistical results of GLM analysis

ISC/12-1/PBFWG/03

before 1994.
less than 10kg Df Deviance AIC
4237074 406537
-as.factor(qt) 1 4404023 408732
-as.factor(year) 25 6244607 428540

Table 3-2. Statistical results of GLM analysis

after 1993.
"meji " Df Deviance AIC
99769 12301
-as.factor(qt) 1 107950 12440

-as.factor(year) 9 422464 14866

11
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Table 4. Number of record caught bluefin tuna by logbook.

Total
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Fig. 1. Map showing landing port of the PBF by Japanese tuna purse

seine fishery.
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Fig. 4. Observed (gray)

and weighted (black) length distributions

of small size PBF caught by tuna purse seine.
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Fig. 4. Continued.
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