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Purpose
This paper provides participants of the WPDCS with an overview of a five-months research activity to be carried on by
a student of the University of Seychelles for a MSc in Marine Science and Sustainability, that aims to assess the usage
of cannery sales data as a complementary dataset in support of tuna fisheries management, with the goal of routinely
using this novel source of information for future assessment and as a complementary tool to reduce uncertainties in
the available statistical data.

Objectives
The main aim of this research is to assess i) the possibility of, and ii) the effort required for using this type of cannery
data information to improve the quality of the datasets received by the IOTC Secretariat, hence reducing the
uncertainty in the data used for stock assessment, in particular for species composition and the traceability of the
catches.
Sales data from ISSF-affiliated canneries mainly record details of commercial tuna species, as well as some details of
the fishing operations, however, not all canning factories are affiliated with ISSF, hence the trading information
available to tRFMOs is only partial.
Lewis & Williams (2016), noted several issues that WCPFC encountered when using the cannery data as part of their
validation process for tuna catches, such as the lack of data from several large canneries in the Pacific Ocean (which
are not affiliated with ISSF) and partial unloading recorded by small-scale canneries.
The specific objectives of this research are:
Objective1: complement the existing evaluation methods used to estimate the impact and extent of commercial tuna
fisheries: logbook and landing data from national fishery authorities are the main source of data available for stock
assessment and management purposes, and ISSF-affiliated cannery data have the potential to complement the
information currently received by IOTC, as they provide several details on the activities of fishing vessels that are not
regularly available (or submitted) to the IOTC Secretariat;
Objective2: contribute to the validation of regular statistical data submissions reported to the IOTC Secretariat (e.g.
total catches, average fish weight estimates) to identify potential gaps and inconsistencies: such an independent data
source is a powerful instrument for cross-verification and validation purposes;
Objective3: assess the magnitude of the tuna trade, as well as the trends in size categories of fish landed at the
canneries: with the demand for tuna increasing worldwide, an analysis of the size categories of all traded fish will give
an indication of the level of exploitation of the tuna resources, and therefore better insights on the impact of tuna
fisheries on marine life.

Background
Overfishing of large pelagic fish such as tuna is often viewed as a result of shortcomings in the conservation and
management measures put in place at regional level, such as low scientific observer coverage, and the lack of sharing
requirements for VMS data (Barkin & deSombre 2013, Cullis-Suzuki & Pauly 2010). In the Indian Ocean, a major
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impediment to the good knowledge of the stocks’ status and definition of sound management measures is the general
poor quality and reliability of catch data (Fiorellato et al. 2019). The compliance approach, leading to unresolved
disputes over catch allocation are detrimental to catch and transparency of fisheries (Rattle, 2019). To overcome these
shortcomings, the IOTC is actively considering alternative ways to improve the quality of the members’ data. In 2018,
during the annual IOTC Working Party on Tropical Tuna (WPTT), Herrera & Baez (2018) presented an alternative data
collection method for the Spanish purse seine fleet, that relied on information collected from sale slips to provide
better estimates to scientists and policy makers. This new data source could potentially address some of the concerns
related to apparent inconsistencies in the reporting of yellowfin tuna (Thunnus albacares) catch data detected in recent
years for a major purse seine fleet operating in the Indian Ocean (EU,Spain). Also, another report presented at the
IOTC Scientific Committee (Zhu & Kitakado, 2019), highlighted uncertainties in the assessment of the albacore tuna
stock, due to the limitations in fisheries and biological data available for its assessment. Uncertainties in the fisheries
data available to the IOTC Secretariat have been repeatedly brought to the attention of scientists attending the IOTC
working parties as an issue setting back the development of proper fisheries management measures.
The inability of fishing states to cooperate in ensuring conservation and optimum use of the migratory species, has led
to unsustainable use of the marine resources, resulting in some fish stocks being at considerable risk of collapse (Allen,
2010). Accurate data are essential for the estimation of the standing stock of fish available for harvest, and more in
general for better fisheries management. Reducing uncertainty in the input data is a challenging task (Hoyle, 2018),
though various sources of information, such as scientific data collected by observers on board fishing vessels, are
currently available. The limitation in the quality of the available data further extends when attempting to estimate
catches from several artisanal and semi-industrial fisheries.
Besides the usual process of collecting data through logbooks (mostly performed by skippers) and by enumerators at
landing sites, accessing reliable cannery sales data could also be crucial to improve the accuracy of the analysis on
efforts and trade volumes.
Considering the nature and extent of sales data routinely collected by canneries, this research aims at assessing its
potential as a proxy to estimate the definite volume and species composition of the catch recorded at landing for those
fleets and fisheries whose catch is consistently sold to canning factories.
Acknowledging this situation, in 2009 the International Seafood Sustainability Foundation (ISSF) put in place an
agreement with the tuna Regional Fisheries Management Organisation (tRFMOs), in order to provide sales data from
associated canneries, recognizing the importance of such information to increase traceability of the products and
further as an alternative data source to complement the official catch statistics received by tRFMOs.
Henceforth, canning companies report on a quarterly basis the extent of catch (by species and commercial size
categories) bought by the different providers and offloaded at their processing facilities and the IOTC Secretariat,
starting from 2010, has been one of the recipients of this data exchange. However, since the beginning, several
setbacks have impeded the evaluation of these data and this has impacted their ability to be effectively used for stock
assessment and fisheries management purposes.
Cannery sales data contain information about the fishing operations (including the gear, area and time of capture), as
well as the volume of catch unloaded by species and commercial size category. Trading operations recorded by the
canneries might refer to fish caught by purse seiners, pole and line or even longline vessels of the main pelagic tuna
species such as yellowfin (Thunnus albacares), skipjack (Katsuwonus pelamis), bigeye (Thunnus obesus), and albacore
tuna (Thunnus alalunga).
Some vessels, however, might be involved in (regulated) transhipment operations at sea, whereby cargo reefers can
unload the catches at canning factories located all over the world, sometimes at a very long distance from the original
fishing area.
On the basis of this consideration, this research activity will focus on the processing and evaluation of ISSF-associated
cannery data as a complementary data source in support of the scientific work of the IOTC community.
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Materials and Methods
The nature of the original data subject to this research required the proponent to undersign a confidentiality
agreement and a non-disclosure form stipulating that the results of all analysis performed on the original data set must
be aggregated to such a level of resolution so as to prevent the identification of the details of operation of any single
vessel, in a similar way to the policy set out by IOTC Resolution 12/02.
Furthermore, ISSF has explicitly indicated that no identification details of the participating canneries may be disclosed,
which required in turn further aggregation of the information available for this study - at least for dissemination
purposes.
The research will mostly take the form of a desk-based study, with a preliminary phase requiring the pre-processing of
all cannery data received so far. To speed-up this work, ISSF has hired an external consultant whose task will be to sift
through all the original data submissions, remove those that do not contain any relevant information (e.g. data
originating from oceans other than the Indian Ocean), and identify proper data submissions and subsequent updates
to prevent double counting: for this purpose, the IOTC Secretariat has developed an interactive data processing tool
to support the data clean-up process and ensure that the results of this processing could be stored in a properly
standardized database. The workflow requires processing the original email submissions to extract the relevant sales
record from the attachments to the emails. Attachments have then to be screened to remove all false positives (e.g.
files that do not contain any relevant information1) and then processed by assigning proper transformation procedures
to each column of the file in order to extract the core information and eventually produce a standardized CSV file that
will contain the actual data and some relevant metadata such as the name of the cannery, its location and the reference
quarter/year of the submission. Appendix III shows some sample screenshots from the processing tool.
The consultant contribution is extremely important to enable proper analysis of the extracted information, and
eventually improve the standardization of all ISSF-canneries data.
The data submitted by canneries originated from various sources. Fishing vessels not necessarily offload their catches
directly to the canneries, but in many cases, catches are transhipped either at sea or in port, and the catch is unloaded
at its final destination by carrier vessels. The receipts from canneries record all these different unloading points. In
some cases, the data submitted could be from the final offloaded points. Most of the time, the information received
by the IOTC Secretariat includes details both for the original fishing vessels and the offloading carrier vessels
operations. A high-level view of the structure of the information that could potentially be extracted from the cannery
data submitted to IOTC is illustrated in Appendix IV, while appendix V presents a few selected examples of the various
types and formats of submissions sent by the canneries to the IOTC Secretariat.
The species are classified by size categories during trading, and the catch detailed by species and size categories has
generally been reported by fishing operations since 2010. This information is particularly important to enable detailed
analysis of trend and variability in trading of the commercial species by fish size. A reference year will be set as baseline
for the species size composition of the landing data.
Building effective relationships with canning factories representatives is crucial to properly understand the procedures
leading to data reporting and collation.

Summary of data available
As mentioned above, following the signing of an agreement addressing the need to improve the data available to
marine scientists, all ISSF-affiliated canneries started submitting data periodically to the IOTC Secretariat since 2010.
As of today, over 400 quarterly reports - including offloaded catches of tuna species from the Indian Ocean and beyond,
to canneries located all over the world - were received by the IOTC Secretariat, with around 33 distinct canneries
reporting unloading and transhipment of tuna catches.

1

E.g.: reference worksheets with instructions on how to fill the form, empty worksheets or worksheets containing
exclusively data from other oceans
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Most of these canneries are located in developed countries throughout Europe and America, although in recent years
several key players have invested in developing countries with lower labour costs and proximity to the raw resources
(Blaha, 2015).
The sources of the submissions are therefore either canning factories, directly, or the headquarters of the owning
companies: though several transhipments happen in ports located in the Indian Ocean, catches could be offloaded in
countries in Europe (e.g. Spain and Portugal, with canneries processing tuna for specific markets), or even in the
American continent and the Pacific, in countries such as Mexico, the United States and American Samoa.
Appendix Ia includes a chart summarizing the number of submissions per year, while Appendix Ib presents a map with
the geographical locations of the countries where canneries with offloaded catches reported to IOTC are situated.
The format of the cannery data submissions is extremely varied, and lacks standardization in particular at the beginning
of the time series: in recent years, ISSF has formalized the basic data requirements for this exercise, which has been
well received by several of their affiliated canneries, and whose details are reported in Appendix II.

Challenges
A significant challenge to this research is posed by the current global situation with the CoViD-19 pandemic and travel
restrictions meaning liaison with canneries could only be conducted by exchanging emails and that it is impossible to
visit canneries outside Seychelles to understand their process. Due to these restrictions, the focus is only on direct
interactions with the sole tuna canning factory based in Seychelles (Indian Ocean Tuna, administered by Thai Union).

Conclusion
It is still premature to estimate the importance of this novel source of information and its contribution to enhance the
monitoring and management of tuna stocks in the Indian Ocean, until an in-depth analysis of all ISSF-affiliated
canneries data available to the IOTC Secretariat is completed. This project is therefore expected to contribute towards
bridging the gaps in the data currently available for stock assessment purposes and help reduce its uncertainty, hence
resulting in a more accurate estimation of stock reference points such as maximum sustainable yield (MSY).
With more appropriate reference points estimates for each stock, IOTC will have the knowledge required to be able to
introduce more robust fisheries management measures to prevent overfishing of these species and to help to rebuild
stocks which are already considered to be overfished and subject to overfishing such as yellowfin tuna. From an
ecological perspective, the introduction of management measures informed by robust data will help to maintain or
return tuna populations to sustainable levels which has the knock-on effect of improving the overall health of the
marine ecosystem.
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Appendices
Appendix Ia-b: Summaries of ISSF-affiliated data submission to IOTC
Appendix II: Data reporting requirement for ISSF participatory canneries
Appendix III: Screenshots of the data clean-up tool and its main functionalities
Appendix IV: Structure of the information extracted from ISSF-affiliated canneries data
Appendix V: Examples of data submissions
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Appendix Ia: Submissions of data to IOTC per year

Appendix

Ib:

Number

of

canneries

by

location

submitting

data

to

IOTC

Appendix II: ISSF data reporting format (excel table . Split in three parts due to the size) and the instruction for filling
up each field.
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Appendix III: Screenshots of the database tool used to clean the data submitted by canneries. There are different steps
in the process to clean-up the data. while uploading the data there are different validation questions to ensure the
data are processed accordingly1
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Appendix IV: Structure of the information extracted from the cannery data submitted to IOTC

Appendix V: Examples of data submissions by ISSF-participatory canneries
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