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SUMMARY

Three distant-water tuna longline countries, Japan, Korea and Taiwan, have started a
collaborative study for improving the joint abundance index using integrated fishery data of these
fleets for tropical tuna species in the Indian and Atlantic Oceans. In addition to some preliminary
steps to confirm similarity and dissimilarity of fishery operation, nominal CPUE, length
frequency and spatio-temporal coverage, we planned three tasks to produce the joint CPUE; 1)
investigation of better approaches to account for changes in target within each country; 2)
analyses using conventional regression models with geographical, environmental and fishery
(including target) information; and 3) analysis using an advanced spatio-temporal model (e.g.
VAST) for developing abundance indices with additional consideration of spatio-temporal
correlations. Although we have started with some coding work for bigeye tuna in the Atlantic
Ocean, we will also apply the methods to yellowfin tuna in the Indian Ocean in a parallel way.
A final set of results on the 10 yellowfin tuna will be submitted to the Working Party on Methods
and Working Party on Tropical Tuna next year for use as inputs for the update of its stock
assessment. The work can also be extended for the 10 albacore for its future stock assessment.
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INTRODUCTION

Tuna-RFMOs, including the IOTC, recommended that the joint CPUE of longline fisheries be developed to
improve the stock assessments for tropical tunas, and thus the IOTC has conducted collaborative works for several
years to produce an abundance index by combining CPUESs data from major longline fleets. An ensemble approach
of fishery data from multiple longline fleets has been applied to the tropical and temperate tuna species for their
stock assessments (e.g. Hoyle et al. 2018, Hoyle et al. 2019a, 2019b).

However, it was found that the fishing technologies, data formats, spatial-temporal coverage were different among
the fleets, and therefore it is important to discuss and exchange the information among countries using ample time
in order to improve the analysis and index. To this end, three longline countries, Japan, Korea and Taiwan, have
been conducting a collaborative study for developing the abundance index since December 2019.

We have started with some coding work for the bigeye tuna in the Atlantic Ocean by the common interest.
Currently, a data sharing protocol among the three countries is in a finalization process to ensure data security. In
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addition, since the stock status of yellowfin tuna is a matter of concern in the IOTC and its stock assessment is
scheduled next year, we will also apply the methods to yellowfin tuna in the Indian Ocean in a parallel way. As a
plan, a final set of results on the 10 yellowfin tuna will be submitted to the Working Party on Methods and Working
Party on Tropical Tuna (data preparatory meeting) next year so that it can consider the results as inputs for the
update of its stock assessment.

APPROACHES

In addition to some preliminary steps to confirm similarity and dissimilarity of fishery operation, nominal CPUE,
length frequency and spatio-temporal coverage, there are the following three planned tasks to produce the joint
CPUE:

1) investigation of better approaches to account for changes in targeting within each country;

2) analyses using conventional regression models (e.g. delta-lognormal model) with geographical, environmental
and fishery (including targeting) information for continuity from the previous approaches; and

3) analysis using an advanced spatio-temporal model (e.g. VAST) for developing abundance indices with
additional consideration of spatio-temporal correlations and size structure.

PROGRESS SO FAR AND WORKPLAN

As mentioned above, we have started our work for the Atlantic bigeye tuna and submitted a short progress report
to the ICCAT species group meeting (Satoh et al. 2020). For that purpose, several common R codes have been
developed preliminarily and shared among the members for use

0) in reviewing catch and effort data and species composition data for ease to detect their similarity and difference
among fleets;

1) in conducting the cluster analysis to address targeting changes;

2) in developing an abundance index using a traditional delta-lognormal model as well as tools for diagnostics and
presentation; and

3) in developing a spatio-temporal model by size (see Figure 1 for illustration).

After the first face-to-face planning meeting in Busan in December 2019, we have been holding only webinar
meetings (a total of 5 times so far) because of COVID-19 pandemic. Therefore, the work has been delayed.
Nevertheless, after we finalize a data sharing protocol among the three countries, we are planning to hold a
collaborative meeting so that we can present a final set of results before the next WPTT meeting for use as inputs
for the update of yellowfin tuna stock assessment in 2021.

We also note that the work can be extended for the 10 albacore for its future stock assessment
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Figure 1: Example outcomes of VAST application for bigeye tuna in EPO. The results clearly indicated
clear spatial segregation by bigeye fish body size related to its maturity schedule in the EPO (just an
illustrative purpose)



