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Abstract

The IOTC Regional Observer Scheme (ROS) aims to collect verified data from observers onboard fishing
vessels operating throughout the IOTC area. Since the scheme’s inception, the IOTC has developed and
revised standardized reporting tools for CPCs to use when submitting observer data to the Secretariat.
This paper aims to examine the evolution of the ROS reporting tools and evaluate the completeness of
the observer data submitted by CPCs. Following recommendations from the Scientific Committee and
CPCs, the tools have undergone four major revisions. The most recent version of reporting forms was
released in 2025. Adoption of the official tools has been slow, and many CPCs continue to report using
alternative formats. To examine the completeness of reported data, all observer data submitted
through 2021 were compiled and assessed across three reporting levels: general, operational, and
individual. For purse seine and longline fisheries, both database-integrated submissions and
alternative-format reports were analysed. Observer data from both gear types mostly included general
and operational data, but information on the individual level was less complete. No pole-and-line data
have yet been incorporated into the ROS database, although alternative-format reports contain
information across all three reporting levels. CPCs and the Secretariat continue to work on reporting
of gillnet observer data. Overall, the reported data remain incomplete, suggesting that variation in
reporting practices and the use of alternative formats continue to affect the consistency of information
received The Secretariat continues to work with CPCs to strengthen reporting practices and support
more consistent and comprehensive data submission.

Introduction

Fisheries observer programmes are a critical component of sustainable fisheries management.
Observers can serve both scientific and compliance roles, collecting data on vessels gears and
attributes, fishing tactics and activities, catch, unloading and transshipments, and monitoring the
implementation of Conservation and Management Measures (CMMs) established at national and
international levels by Regional Fisheries Management Organizations (RFMOs) (Gauffier 2007; Gilman
et al. 2014). Fisheries observer programmes are essential to collect information on incidental
interactions, such as gear entanglements, and discarding activities that may not be systematically
reported in fishing logbooks but impact both target and non-target species. These interactions can
pose significant threats to vulnerable taxa, including sharks, cetaceans, and marine turtles (Amande et
al. 2010; Huang 2016; Miller et al. 2017; Acevedo-Iglesias et al. 2025).

Observer schemes exist globally, some under the mandate of RFMOs, which require their members to
collect and report observer data (SPRFMO 2016). These forms of international management are
particularly important for RFMOs managing highly migratory species, which are targeted by multiple
fisheries, from small-scale subsistence to large-scale industrial, operating across jurisdictional
boundaries (Anderson et al. 2020). All tuna RFMOs have implemented regional observer programs with
varying structures and objectives (Anderson and Small 2013). The Western and Central Pacific Fisheries

.
Food and Agriculture S [ndian Ocean Tuna Commission


mailto:IOTC-Secretariat@fao.org

I0TC-2025-WPDCS21-24

Commission (WCPFC) and the Inter-American Tropical Tuna Commission (IATTC) operate observer
programs that combine scientific and compliance functions, primarily focused on purse seine fleets,
while the International Commission for the Conservation of Atlantic Tunas (ICCAT) and the Commission
for the Conservation of Southern Bluefin Tuna (CCSBT) run programs that are primarily scientific in
nature, designed to support stock assessments and ecosystem monitoring (IATTC 2009). While each
program differs in its coverage requirements, structure, and administration, they share the common
goal of improving data collection and ensuring transparency in tuna fisheries.

Within the Indian Ocean Tuna Commission (IOTC), the Regional Observer Scheme (ROS) serves as a
scientific observer program. Initially established in 2010 and entered into force in 2011 under
Resolution 10/04, the primary objective of the ROS is to collect verified catch and operational data for
tuna and tuna-like species in the IOTC Area. The ROS mandates at least 5% observer coverage,
expressed relative to the total number of fishing operations (i.e., sets), for fishing vessels 224 m in
length and for smaller vessels operating outside their Exclusive Economic Zones (EEZs). Additionally, a
minimum of 5% of artisanal landings must be monitored at landing sites. As part of the ROS,
Contracting Parties and Cooperating non-Contracting Parties (CPCs) are responsible for the training
and deployment of scientific observers for collecting and reporting a large range of information and
data which may vary across fishing gears. The nature and mandatory status of the data fields to collect
is defined by the I0TC Scientific Committee based on workshops and recommendations stemming
from the Working Party on Data Collection and Statistics.

Despite the scientific value of the ROS, gaps in reporting and implementation persist across CPCs.
Variability in observer coverage, data completeness, and the submission of required fields limit the
program’s effectiveness in generating standardized, comprehensive datasets (Heidrich et al. 2022).
Understanding how the ROS has evolved over time, and identifying where reporting gaps occur, is
essential to improving data quality and ensuring that the programme fulfils its intended role.

This review aims to provide a comprehensive overview of the ROS reporting tools by examining their
evolution over time, and types of data requested for reporting. Additionally, this study will evaluate
the completeness and quality of the data submitted by CPCs.

Materials and Methods

To assess the evolution and performance of the IOTC ROS, we conducted a structured review of
reporting tools and an exploratory analysis of data submissions. Historical versions of IOTC ROS
reporting forms were collated from Secretariat archives and relevant IOTC documents. Each version
was reviewed to identify revisions, including the addition, removal, or modification of data fields, as
well as structural changes such as new sections or changes in data entry hierarchy. For each version,
the number of mandatory and optional fields was also recorded.

A binomial dataset was constructed to quantify the presence or absence of required data reported
across CPCs and years. Data were classified into three hierarchical levels—general, operational, and
individual—to assess the completeness of reporting within the IOTC ROS. Each level was comprised of
specific subcategories, with reporting considered complete only when specific information fields were
provided. The general level included trip (complete when trip departure and return dates and locations
are included), vessel (complete when vessel name and identifier are included), and observer
information (complete with observer name reported). The operational level captured information
reported for each fishing set (complete when the location and date/time of each set are reported) and
corresponding catch data. Catch information was aggregated by species, with a unique set identifier
provided to ensure linkage between sets and catches. The individual level covered biological and fate
data for both I0TC species and bycatch species. Under IOTC definitions, IOTC species refer to the 16
target species of interest, while bycatch species include any other taxa caught or affected by fishing
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operations. Completeness at this level required morphometric data (specifically at least one length
measurement) for individual IOTC and non-IOTC species, and recorded fates for bycatch individuals.

Historical data submitted in alternative formats were reviewed to evaluate consistency with ROS
requirements and identify common reporting gaps. Alternative formats included spreadsheets, free-
text notes, non-IOTC reporting tools, as well as trip reports reported after official IOTC reporting
templates were provided. Data submissions through 2021 were reviewed. Data completeness was
evaluated by digitising historical records and cross-referencing submitted reports against required
reporting categories. Completeness was measured as the proportion of data reported across the
defined categories.

Data stored within the ROS database have been updated through 2021 for some fleets, primarily
through submissions in compatible formats, including Excel files, e-ROS forms, ICCAT ST09 forms, and
IOTC reporting templates. These data were evaluated for completeness using the same metrics applied
to reports submitted in alternative formats outside the database. Because much of the information
stored in the database originated from non-standard reporting forms, we also identified individual
data fields within the official IOTC reporting templates for which no corresponding data have yet been
submitted.

Results

Reporting tools

In 2010,the Secretariat released a group of reporting templates. There were individual templates for
common information across gear types and fisheries, as well as gear-specific templates (Fig. 1 and
Appendices A-D).
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Fig. 1. Evolution of the ROS reporting tools for purse seine fisheries. Each box within the figure represents a section of the
reporting form that is unique to the purse seine data reporting. Every darker shade of a colour represents an additional
revision or iteration to the form section. Fields common to reporting tools across all fishing gears are included in Appendix A

At the eighth session of the WPDCS feedback and recommendations from CPCs and the Scientific
Committee were discussed (IOTC 2011). Modified templates were released in 2015 as the second
version of reporting tools. With this new version, the reporting tool changed from a word document
template to a more detailed Excel file. Key changes in this Excel file included allowing flexibility in
reporting as some data may be difficult for observers to collect, remove duplicated information, and
aligning effort and catch data across similar scales. These recommendations resulted in
recharacterization of fields as mandatory and optional, the removal of some fields, and a change in the
structure of the reporting form (Fig. 1, 2010-2015) (Fig. 2). Reporting templates have evolved over
time to better fit the objectives of the ROS program, and to improve usability by CPCs.
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Fig. 2. Evolution of the IOTC reporting templates for (a) purse seine, (b) longline, (c) pole-and-line, (d) gillnet. GEN = general;
OP = operational; IND = individual

At its 12th session, the WPDCS requested that the SC amend Resolution 11/04 to have a single
submission deadline and acknowledged the importance of increased fishery data for the provision of
the best available management advice (IOTC 2016). This was done in 2022, which resulted in a shift in
reporting, where multiple reports could be reported at a given time, and shifted the submissions to be
more data-focused rather than a summary of a trip.

As adoption of the ROS remained slow, a pilot program was proposed to improve the program and
encourage CPC onboarding (Resolution 16/04). The ROS pilot program was approved and commenced
in 2019. Outcomes from the pilot project included major revisions to reporting forms, which were
released in 2023 (Figs. 1-2). To further improve reporting accuracy and consistency, code lists were
created and added to the reporting form for specific fields. The characterisation of reporting fields, as
mandatory or optional, were further revised with some fields being classified as being “mandatory
when available”.

In 2025, version four of the reporting forms was created and published. Based on recommendations
from the SC, data fields were revised to improve clarity in reporting and limit superfluous and repetitive
information. The hierarchical structure of the reporting tools was maintained, but some fields and code
lists were modified to better reflect the operations and activities of the fisheries (Figs. 1-2).

An example of this is the sampling details section added to the purse seine reporting form in 2015,
comprised of two subsections: “sampling” and “sampling coverage %", both mandatory fields for
reporting. The aim of these fields was to provide the Secretariat with written, detailed information
about how the catch from the purse seine was sampled, and the proportion of the catch that was
sampled. This expanded the information collected from the preliminary reporting templates. In 2023,
this section was incorporated into the “Catch Details” section. The fields were combined as one
mandatory field entitled “Sampling Method”. Rather than reporting with free plain text, a code list was
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created to improve the accuracy and consistency of the data reported, and to clarify the information
desired. In the 2025 version of the reporting tool, the field has not been changed.

Many CPCs are not providing the Secretariat with observer data. Others are reporting with alternative
tools in various formats, many of which are incompatible with the database (Fig. 3). IOTC reporting
templates were released in 2010, 2015, 2022, and this year, in 2025. In 2024, only 26% of CPCs were
reporting in alternative formats, while 30% reported with I0TC reporting tools. 44% of CPS did not
report any data to the Secretariat.
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Percentage of Fleets Reporting

Fig. 3. Proportion of fleets reporting across various formats over time. Alternative formats include all data submitted in a
format other than I0TC tools

Reports in alternative formats often include extensive information, but this information does not
necessarily align with the guidelines of the ROS and requires manual extraction of relevant information
from each report. The IOTC Secretariat has extracted data submitted in these alternative formats and
created a dataset to examine the data reported by the CPCs. Due to the various formats and levels of
detail provided, it was impossible to digitise information for individual fields from the I0TC reporting
tools. Rather, historical submissions were reviewed to assess completeness of information across
broad categories, general level, operational level, and individual level.

Completeness of Reported Data

Purse Seine

Data were submitted in multiple formats, some compatible with database integration and others not.
All submissions were standardised across the three reporting levels—general, operational, and
individual—and a binomial dataset was developed to describe whether data were reported at each
level. Degrees of data completeness were then examined across the full dataset, as well as separately
for submissions stored within and outside the database.
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A total of 1,001 observer reports were submitted for purse seine activities. Between 2011 and 2020,
the Secretariat received 157 reports from CPCs in formats incompatible with the database, including
IOTC trip reports and other alternative templates. Data from 844 trips, submitted primarily by the
European Union (France and Spain) and Seychelles, were reported using STO9 forms and are stored in
the database. All reports included trip-level information, specifically departure and return dates, and
vessel details (Fig. 4). Reports submitted in alternative formats consistently included observer
information; however, observer details are not part of the STO9 form structure and therefore are
absent from database records.
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Fig. 4. Proportion of purse seine data in each category that has been reported to the Secretariat; including submissions in the
database as well as alternative formats. Each of the colours highlights each of the three data categories. i = individual; o =
operational; g = general. Each row represents a different subcategory of data: trip, vessel, observer (obs), set, catch, tuna,
bycatch (byc), and discards (disc)

Over 90% of reports contained information on fishing operations. Setting start times and positions are
often submitted, while information on first school detection, brailing start and end times, and time net
pursed, is not reported. Reporting of catch details for each set was also limited. Among reports
submitted outside the database, most records prior to 2015 included both set-level and catch-level
information, but in 2016 reporting of operational-level catch data declined to less than 10%.

As seen with data submitted in alternative formats, reporting on gear specifications was also
incomplete. “General gear attributes” were reported in only 242 records, typically limited to maximum
net length, while fields for brailing capacity and mesh size were largely empty. While some information
about setting operations is optional for reporting, data on school types and the time that the skiff was
brought on board are mandatory and not reported by the CPCs using the STO9 form. Data on sightings
of cetaceans and whale sharks are also mandatory for reporting by purse seine fisheries but there is
no data in the database.

Less than 5% of alternative reports included individual-level data for IOTC species, other species, or
bycatch and discards. Among reports stored in the database, 86% included some individual-level data
for tuna, non-I0TC species, and discards. However, while individual lengths and weights were recorded



I0TC-2025-WPDCS21-24

for non-target species, there were minimal biometric records for tuna. Under ROS requirements, one
length measurement per tuna individual from the catch subsample is mandatory, but this information
was largely absent.

Purse seine vessels do not routinely report individual biometric information for tunas; biometric data
are instead recorded at landing. The individual tuna measurement data in the ROS database is likely
from discards or individual retained for crew consumption. Nonetheless, size-frequency data collected
by observer is provided to the Secretariat with the 4SF Form as part of the mandatory statistical data.

Reports of discards and bycatch were present but incomplete. Fate fields were populated with generic
codes such as “NA” or “UNKNOWN". In a few instances, fates of discards were reported as “FL”
(discarded because the vessel was fully loaded). Largely, the information in the database is
insufficiently complete or detailed for analysis. Optional sections of the ROS reporting tool—such as
“additional catch details for species of special interest” and “tag details” are also empty across
database submissions.

Longline

Between 2010 and 2021, 16 CPCs submitted longline observer data, representing a total of 1,048
reports. Approximately 65% of these reports, originating from 14 fleets, were provided in formats
incompatible with database extraction. Data incorporated into the database were submitted through
ST09 forms, Excel files, and e-ROS reporting tools, with e-ROS submissions beginning in 2012.

Across all reports, CPCs provided some degree of general-level information (Fig. 5). Every alternative
report included trip departure and return dates, and most contained vessel and observer details.
Similarly, database submissions contained nearly complete trip and vessel information. However,
observer data were notably less complete, with only 6% of database reports including observer details.
This likely reflects the absence of observer-specific fields in the STO9 form.

At the operational level, 43% of reports submitted in alternative formats contained information on
setting operations, whereas only 17% of database reports included data at that same level. Within the
database, several operational fields related to gear configuration, including float lines, gear
specifications, lighting details, and offal disposal positions, were not reported by any CPCs. Some
limited information was provided on branchline configurations and specifications, but reporting across
these fields remained sparse. Catch data aggregated by set were reported in 30% of alternative trip
reports, although many CPCs aggregated catch data at the trip level instead of the set level.
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Fig. 5. Proportion of longline data in each category that has been reported to the Secretariat; including submissions in the
database as well as alternative formats. Each of the colours highlights each of the three data categories. i = individual; o =
operational; g = general. Each row represents a different subcategory of data: trip, vessel, observer (obs), set, catch, tuna,
bycatch (byc), and discards (disc)

Reporting at the individual level was the least complete category for both target and bycatch species,
largely due to limited inclusion of these data in alternative trip reports. Only 11% of alternative-format
reports included individual-level information on tuna and discards, and just 8% contained biometric
data for non-IOTC species. In contrast, reporting within the database was substantially more complete,
with 98% of reports containing biometric data for individual IOTC and non-IOTC species, as well as
discards.

Despite fates of discards being reported, submitted data were mostly filled with non-informative
entries such as “NA” or “UNKNOWN?”, and corresponding fate codes were similarly incomplete. The
few records reporting that individuals were “retained,” were accompanied by fate codes indicating
that those individuals were discarded due to retention bans.

Pole-and-line

All pole-and-line observer data submitted to the Secretariat originated from the Maldives, reported
using the 2015 IOTC form. The first submission was received in 2017, followed by two reports in 2018,
54 reports in 2019, and 42 reports in 2020. No reports have been received since 2020.

Overall, the forms were generally well completed; however, a substantial portion of the catch data
lacked set identifiers, limiting analyses to the trip level rather than the set level (Fig. 6). No data were
reported for non-I0TC species or discards, though this absence is consistent with the highly selective
nature of the pole-and-line fishery, which typically has minimal bycatch or discards.

Currently, there are no pole-and-line data stored in the database. In 2023, the Maldives submitted
updated data using the 2015 IOTC reporting form, but these have not yet been incorporated into the
database. This year, Maldives has collaborated with the Secretariat to improve understanding of the
reporting tools and accuracy and consistency of data collection and reporting.
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Fig. 6. Pole-and-line data reported in alternative formats. There is not yet any pole-and-line data in the ROS database. i =
individual; o = operational; g = general. Each row represents a different subcategory of data: trip, vessel, observer (obs), set,
catch, tuna, bycatch (byc), and discards (disc)

Discussion

The development and implementation of the ROS reporting tools has been an iterative process, shaped
by ongoing efforts to improve data quality, standardization, and usability across CPCs. The goal of the
ROS program is to collect verified data associated with the tuna and tuna-like fisheries in the Indian
Ocean. Some data have been reported, but there are still gaps that limit the extent of analyses that
can be conducted. Since the inception of the ROS, the Secretariat has revised the reporting tools
multiple times to increase their relevance and operational value. However, frequent updates can slow
adoption. There is often a lag between the release of new forms and their consistent use by CPCs,
reflecting the time needed for internal dissemination, observer training, and integration into national
observer systems. Additionally, several CPCs initially operated independent observer programs with
their own reporting formats and training structures, contributing to delays in alignment with the
standardised tools introduced by the Secretariat.

Despite progress in tool uptake, reporting remains inconsistent and incomplete. While CPCs are
expected to submit data that meet established reporting standards, many submissions still do not
reflect these requirements. Analysis of data submitted prior to 2021 highlights substantial gaps, both
in the completeness of the records and in the scope of fisheries represented. Some CPCs have begun
to provide digital data files compatible with the ROS database, but many reports are still submitted in
alternative formats, such as ST09 trip summaries, which do not include all required data fields. The
Secretariat acknowledges the effort of CPCs to report with ST09, recognizing that it was a pre-existing
system in place. Since the last SC meeting SC27, the format for the reporting tools has been agreed
and endorsed, as defined in Resolution 25/06.

Because of the formats and variations in trip reports, and other alternative formats, it was not possible
to investigate specific reporting fields. Though minimal reporting on each level is sufficient for the
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binomial dataset, there are still large gaps in the reports. Many of the reporting fields, including those
mandatory for reporting, remain largely empty. Therefore, this analysis may overestimate the
completeness of the information reported.

At present, the ROS database contains only purse seine and longline data, and while these fisheries
represent a substantial share of tuna and tuna-like catches in the Indian Ocean, data from other fleets
are equally important. Pole-and-line data were previously submitted by Maldives, and recent
discussions between the Secretariat and Maldivian representatives have focused on clarifying form
structure to support renewed reporting. There has been no reporting from gillnet fisheries, despite
their significant contribution to regional catch.

Gillnets are non-selective gear with high bycatch rates, and the absence of observer data from this
sector represents a critical gap in understanding species interactions and evaluating the effectiveness
of management measures. This absence of reporting is particularly notable given that gillnets are
documented to generate some of the highest levels of vulnerable and endangered species bycatch
(Ardill et al. 2013). Several developing coastal States have highlighted persistent obstacles to deploying
observers onboard gillnet vessels, including limited resources, inadequate safety and living conditions
at sea, and challenges associated with monitoring dispersed and small-scale fleets (Secretariat 2016).
In response to these challenges, the Secretariat has collaborated with CPCs by sharing training modules
and revising the reporting tool to better accommodate gillnet fishing activities (|I0TC-2018-WPDCS-35
2018).

Pakistan has an established gillnet observer initiative, implemented through the WWF-Pakistan Crew-
Based Observer Programme. This programme has collected data on both IOTC and non-IOTC species
(Moazzam et al. 2016) and has supported detailed analyses of gillnet catches (Moazzam 2013); (Khan
et al. 2013); (Moazzam et al. 2016). The aim is for these raw data to be shared with the Secretariat,
helping to fill the gap in ROS reporting for this gear type. Sri Lanka also has a crew-based observer
program, initiated in 2018. Under this program, there was sufficient data collection to meet the
majority of IOTC data reporting requirements (Gunasekera et al. 2025). These programs highlight the
potential of crew-based observer programs to serve as alternatives to conventional observers.

The I0TC Secretariat has continued working with CPCs to help simplify the adoption of the reporting
tools. Since the inception of the program, CPCs have increasingly used the tools and reported more
complete data. While progress is being made, it is slow, and the reported data do not always meet
IOTC reporting standards. To support improved data quality going forward, the Secretariat has
developed ROS form descriptions, and is working on reporting guidelines and automated data
validation checks to clarify reporting expectations and strengthen consistency in field interpretation
and code usage. Greater uptake of standardised reporting tools by CPCs is essential to enhance the
analytical capacity of the ROS and support evidence-based management of Indian Ocean tuna and
tuna-like fisheries.
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Appendices

Evolution of the reporting tools across the main gear types
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