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Abstract

In this document, in order to promote discussion on uncertainty related to age
composition and catch of Australian farming southern bluefin tuna, six points that
should be clarified as the premise of the discussion are presented. A new farming
monitoring methodology was proposed. It consists the 100 fish sampling, a tagging
program to investigate the growth rate during farming, collection and analysis of
individual fish size data in the Catch Documentation Scheme, and the implementation

of a stereo-video camera system.
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Introduction
There has been a long discussion from 2005 to the present regarding the age
composition and growth rate of Australian farmed southern bluefin tuna (SBT) and the

uncertainty of catch weight at the time of catch in wild. There is a suspected bias in the
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100 fish sampling which is currently implemented as a method for monitoring fish
transported to farming cages. So far, CCSBT has been examining the size and growth of
farming SBT in six approaches (Table 1), but the degree of bias has not been agreed in
Extended Scientific Committee in CCSBT (ESC). The effectiveness of the stereo-video
camera system is expected, and Australia has announced that it will start measuring
length with the stereo-video camera system in December 2013 (Anon 2012), but it has
not been implemented to date.

At the 2018 CCSBT annual meeting, it was agreed to invite experts to the 2019 ESC
to discuss and aim to develop a new methodology for monitoring fish for farming (Anon
2018). For the purpose of facilitating the discussion, we present a list of the most
important of our many documents. We also describe six points that should be clarified

before the discussion. A new methodology for farm fish monitoring is proposed.

Documents should be referred to

We have submitted more than 10 documents of analysis (Itoh et al. 2009a, 2009b, 2010,
2011, 2012, 2014, Itoh and Takeda 2015, Itoh and Omori 2016, 2017, Itoh and Ara 2018a,
2018b, Itoh and Morita 2019). The contents are organized into the following three
documents. It would be appropriate to refer to them in the discussion and to reference
other relevant documents if necessary.

CCSBT/ESC/1208/30: Age decomposition based on length frequency of harvested
(killed after farming) fish from 2007 to 2010. Age decomposition includes both
decomposition by mixed normal distribution and decomposition by age slicing.

CCSBT/ESC/1909/20: For farmed fish from 2001 to 2018, it estimated the expected age
composition and total catch weight by purse seine from the age composition of wild fish
caught and assumed growth rate during farming. In addition, it estimated the expected
growth rate during farming from the age composition of wild fish and the total weight at
harvest.

CCSBT/ESC/1809/29: A summary of the answers to the questions from Australia and

the responses to the Australia’s claim in the discussion in ESC.

Things to clarify before discussion
The points that were often misunderstood in the discussion so far are shown below and
clarified.
Point 1: All of fish individuals used for farming are harvested in the year. The harvest
finish before October.
Point 2: A large part of fish were harvested in July or August (79% in average). See Table
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1 below.

Point 3: Water temperature in July and August in Austral winter is low so that it is not
expected that farmed fish grow either in length or weight.

Point 4: In the initial analysis, analysis was made with body weight that is easy to
convert to total catch. However, the difficulty of understanding was suggested in the
OMMP5 in 2014 that body length should be used. In response to this, we made length-
based analysis since 2015 on. The analysis of the growth rate by SRP tag data
(CCSBT-ESC/0909/31) was revisited to the growth rate based on length in 2015
(CCSBT-ESC/1509/32).

Point 5: In the initial analysis, fish that were analyzed in two categories, fresh or frozen
after harvest. However, based on Australia's claim, the analysis in 2009 was divided
into three categories, fresh, frozen (carrier) and frozen (container). It has been
revisited as far back as farm fish in 2007 (CCSBT-ESC/1208/30).

Point 6: The length-weight relationships distinguished between estimation of body
weight from body length and estimation of body length from body weight. A distinction
was made between wild fish and farmed fish (harvested fish at the end of farming).
As for wild fish, there are two cases; in whole weight and in processed weight (fish
caught by longline vessels; excluding gill, gut and caudal fin, multiplied by 1.15 for
conversion to whole weight if necessary). The weight of the farmed fish is measured
by the processed weight (excluding gill and gut, caudal fin was not removed), and
when conversion to whole body weight is necessary, a conversion factor of “1.12 times
+ 1 kg”, suggested by the Australian government was used. All body lengths are
straight forks length.

Proposal of a new monitoring method

A new method for monitoring of farming is proposed (Fig.1, 2, 3). The new approach
was intended to be immediately feasible and to separate a solid implementation phase
in the first few years from a future simplification phase. Furthermore, it was intended
that it could be implemented even if some were not complete. The original idea was based

on what was proposed by external panels and member national scientists.

Tagging
This is performed on all SBT at 100 fish sampling at the start of farming. Attached
tags to the second dorsal fin base. To see tag dropout rate, two tags will be attached for

one individual. The tag is collected at the time of harvest, and the growth rate during
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the farming period is obtained as the growth of body length. The effect of tag retention
on fish health condition is evaluated from the degree of fatness of fish at the harvest.
Tags are prepared by the Secretariat and data is reported to the Secretariat from
farming companies or an agent. Reported items are tag number, length, weight, harvest
date, and trader at the time of release and recapture. If trader name is sensitive
information, it may be changed to appropriate code. The Secretariat will present the data

in the data exchange in April of the following year.

Stereo-video camera system

Take footage of all SBT individuals used for farming.
Measure the length of individuals at least of 20% of the number of fish individuals.
Submit the length measurement result data to the Secretariat by the next April data

exchange.

CDS individual size data

Includes all farmed and harvested fish.

It will be made available to Members by exchanging data in April of the following year.
Data includes individual harvest date, length, and weight. Australia will examine the
significant differences in subgroups of fresh/frozen, freezer transport vessel/freezer
container, and by farm company or farm cages. When there are significant differences,
such item should be included in the data submission. Sensitive information (e.g. name

of company) can be changed to appropriate code.

The stereo-video camera system has the advantage that it can obtain data that is close
to the time of wild fish catch (it takes 1-2 weeks from purse seine catch to completion of
towing), but the length measurement may be limited to some individuals. Measurement
bias (fish is not perpendicular to the camera, fish are overlapping, etc.), individual
selection bias (size-specific behavior, etc.) may occur.

CDS individual size data has the advantage of being able to obtain measurements of
all harvested fish (purse seine catch minus mortalities during towing and farming; >
95% of purse seine catches), but it is affected by growth rate during farming.

After the datasets are obtained, the age compositions are compared in three ways: {100
sampling: stereo-video camera system}, {100 sampling: CDS individual size data},
{stereo-video camera system: CDS individual size data} (Fig. 1).

If the implementation of the stereo-video camera system is delayed, the age

composition can be compared among {100 fish sampling: CDS individual data} (Fig. 2).
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In addition, it is also effective to perform 100 fish sampling just before harvesting all
fish in a cage (Anon. 2014) and to measure with a stereo-video camera system, which

have been proposed in the past.

There is a possibility that the monitoring system can be simplified in the future. It
may be possible to eliminate tagging and 100 fish sampling. In that case, it requires to
fulfill several conditions including that to reach the agreement among the Members, that
the data collection by the stereo-video camera system is sufficiently functioning, that the
data collection of the CDS individual size data is sufficiently functioning, and that the
growth rates from tagging during the farming period has already sufficiently obtained
and that the annual fluctuation of the growth rate is small. It appears that tagging and

100 fish sampling should be maintained for at least 5 years.
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Table 1 Six methods of size and growth of farming SBT

Method Years applied Document Remark
100 fish sampling 2001-2017 Anon. 2006 40 fish until 2012
Age 2007-2009 Itoh et al. 2009a,
decomposition from 2009b, 2010
fork length mode
Age 2007-2010 Itoh et al. 2011,
decomposition by 2012
slicing method
Assuming growth 2001-2018 Itoh et al. 2014,
rate by SRP tagging Itoh and Takeda
data 2015, Itoh  and

Omori 2016, 2017,
Itoh and Ara 2018,
Itoh and Morita

2019
Stereo video There was an
camera system experiment in 2011
Food conversion 2014, 2015 Jeffriess 2014,
rate (FCR) 2015

Table 2 Proportion of the number of SBT farmed fish that imported to Japan by month.

Year

Month 2007 2008 2009 2010 Mean
3 0.2% 0.5% 0.4% 0.4%
4 0.6% 1.9% 3.4% 2.4% 2.1%
5 0.7% 2.7% 5.6% 3.2% 3.1%
6 0.9% 1.9% 5.9% 5.0% 3.4%
7 31.3% 16.3% 44.1% 46.7% 34.6%
8 33.4% 74.2% 34.6% 36.8% 44.7%
9 19.8% 2.1% 5.2% 4.5% 7.9%
10 13.3% 0.6% 0.7% 1.0% 3.9%
N 287,364 256,318 280,507 180,107
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Year: 2020-202X
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Fig. 1 Schematic diagram of SBT farm monitoring method (solid implementation phase in

the first few years)
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Fig. 2 Schematic diagram of SBT farm monitoring method(solid implementation phase in

the first few years) in the case if stereo video-camera system is not implemented
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Fig. 3 Schematic diagram of SBT farm monitoring (future simplification phase)
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