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Introduction

IOTC Resolution 15/G8as adopted in 2015 to create a scientific forum aiming at assessing the consequences of th
increasing number and technological @épments of fish aggregating devices (FADs) in tuna fisheries and their
ecosystems, in order to inform and advise on future faBted management options. The first session of the IOTC
ad hocWorking Group on FAD8/(GFADO)lwas held in Madrid, Spain on 18 April 2007T(C 201)/

The overarching objective of this paper is to provide participants to the/8rking Group on FADg/(GFADOBwith a
review of the data and information on FADs and Félated fisheries as available in the IOTC databases as of
September 2022. The document summarises data on fishingitgpfishing effort, and catches for the species caught
with purse seine in association with drifting floating objects (FOBSs) for the period2l23) as well as data sets
providing information on FAelated activities (e.g., deployments, retrievals;.¢tand spatigemporal distribution of
FOBs across the Indian Ocean.

Materials

Several data sets shall be reported to the IOTC Secretariat by the Contracting Parties and Cooperaimgidoting
Parties (CPCs) as per all relevianiC Conservation and Management Meas(@Ms) and following the standards
and formats listed in the OTC Reporting giglines Although not mandatory, the use of thEDTC formsis
recommended to report the data to the Secretariat as they facilitate data curation and management.

Nominal catch data

Nominal catches correspond tbe total retained catches (in live weight) estimated per year, Indian Ocean major area,
fleet, and gearlOTC Res. 15/0and can be reported througtDTC form 1RC

Changes in the IOTC consolidated data set®wfinal catchegi.e., raw and bst scientific estimates) may be required
as a result of:

i.  Updates, received by December'3@8ach year, of the preliminary data for longline fleets submitted by June
30" of the same yearlOTC Res. 15))2

ii. Revisions of historical data by CPCs following corrections of errors, addition of missing data, changes in ds
processing, etc.

iii. Changes in the estimation process performed by the Secretariat based on evidence of improved methoo
and/or assumptions (e.g., selection of proxy fleets, updated morphometric relationships) and upon
endorsement by the Scientific Committee.

Georeferenced atch and effort data

Catch and effort data refer to fingcale data, usually from logbooks, reported in aggregated format and stratified by
year, month, grid, fleet, gear, type of school, and spedies C Res. 15/02ThelOTC formslesigned for reporting
georeferenced catch and effort data vary according to the nature of gf@rfg gear (e.qg., surface, longline, and coastal

! |OTGStatistics@fao.org

Pagel of 55


https://orcid.org/0000-0003-1082-7207
https://www.iotc.org/cmm/resolution-1509-fish-aggregating-devices-fads-working-group
https://iotc.org/meetings/iotc-ad-hoc-working-group-fads
https://iotc.org/meetings/3rd-iotc-ad-hoc-working-group-fads-wgfad03
https://www.iotc.org/cmms
https://iotc.org/sites/default/files/documents/data/Guidelines%20Data%20Reporting%20IOTC.pdf
https://iotc.org/node/4076
https://www.iotc.org/cmm/resolution-1502-mandatory-statistical-reporting-requirements-iotc-contracting-parties-and
https://iotc.org/sites/default/files/documents/data/Form_1RC.zip
https://iotc.org/data/datasets
https://www.iotc.org/cmm/resolution-1502-mandatory-statistical-reporting-requirements-iotc-contracting-parties-and
https://www.iotc.org/cmm/resolution-1502-mandatory-statistical-reporting-requirements-iotc-contracting-parties-and
https://iotc.org/node/4076
mailto:IOTC-Statistics@fao.org

I0TC2022-WGFADO3_Rewv

gears). In addition, information on the use of FADs and effort exerted by support vessels that assist industrial pur:
seiners shall also be collected and reported to the Secretariat thréDgl forms 3Fand3SU

Discard data

¢KS Lhe¢/ F2fft26a8 (GKS RSTAYA Widud igpoEsFandicohiider® allMdetdied datBh? LJG
as discarded catch, including individuals released alive or discarded déamispn et al. 1994Kelleher 200k
Estimates ototal annual discard levels in live weight (or number) by Indian Ocean major area, species and type ¢
fishery shall be reported to the Secretariat as pefC Res. 15/0XhelOTC form 1Dhas been designed for the
reporting of discards and the data contained shall be extrapolated at theesda represent the total level of discards

for the year, gear, fleet, Indian Ocean major area, and species concerned, including turtles, cetaceans, and seabird

Nevertheless, discard data reported to the Secretariat WitfiC Form 1[@&re generally scarce, not raised, and not
complying with all IOTC reporting standards. For these reasons, the most accurate information available on discar
comes from the IOTC Regio@bserver Schemeé@TC Res. 11/p4hat aims to collect detailed information (e.g.,
higher spatietemporal resolution, fate) on discards of IOTC and bycatch speciegimtiial fisheries (see below).

Size frequency data

The size composition of catches may be derived from the data set of individual body lengths or weights collected
sea and during the unloading of fishing vessels. TEC Form 43drovides all fields requested for reporting size
frequency data to the Secretariat following a stratification by fleet, year, gear, type of school, month, grid and specie
as required byOTC Res. 15/02Vhile the great majority of size data reported with IOTC Form 4SF are for retained
catches, some size data aelf discarded at sea may be collected through onboard observer programs and reported
to the Secretariat as part of the ROS.

FOBrelated data

The entry in force ofOTC Res. 15/(8eptember 18 2015), combined with the new requirements expressed®yC

Res. 15/02 called all CPCs with vessels fishing on FOBs to report to the Secretariat (in agreement with the annt
statistical data submission cycle of IOTC) all data elements specific to activities on drifting and anchored FOBS, poss
with the support of the recommendeDTC form 3EA

In particular, drifting FOBs shall be categorized according to the IOTC classification that combines the nature of t
FOB, the type of tracking system, and the presence of net webbing hanging underkiati & Table 21 The
activities to be recordedhall always refer to the corresponding number of FOBs affected by the activity itself, and
include events such as: deploying or encountering a FOB at sea, retrieving a FOB from the water, and recording a |
as no longer remotely monitored when the GP3aigs lost Table 22. Furthermore, the numbers of sets made on
schools associated with drifting FOBs must also be reported for eackatisaestratum, along with the corresponding
speciesspecific catches.

At-sea deployments (IOTC form 3FD and 3FA)

In 20 the I0OTC Secretariat develop&dTC form 3FHo support the temporary data reporting requirements
introduced bylOTC Res. 19/Qivhich require CPCs to provide collated -geferenced data on the total number of
FADs deployed in 2018 and 2019 by their purse seine and associatdyl \seggels by 1°x1° grid (see Para. 19). Beside
serving the original purposes of IOTC Res. 19/01, the information received through this additional form can also |
used to croswerify the data on deployments of FOBs submitted through IOTC Form 3FA yeaitse2018019, and
identify potential inconsistencies with the latter.

In fact, information on the deployments of FOBs was submitted by CPCs to the Secretariat using both IOTC form
and IOTC form 3FData from IOTC forms 3fafe stratified by fleet, year, month, vessel type (purse seiners or supply
vessels) and 1°x1° grid, and cover to various degrees the years between 2013 and 202atevtitem IOTC forms
3FEDare stratified by fleet, year, vessel type (purse seiners or supply vessels) and 1°x1° grid, and cover only the ye
2018 and 20109.
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While IOTC form 3FD is specifically dedicated to the reporting of FOB deployments, iflorf®BEA this same
AYTF2NNXEGAZ2Y Ad F@LATFoOoES 2yie (KNR OEMObnEnt BridiagheREs |
seeTable 22, and the number of FOBs deployed should be inferred fromNbd1_ FOBSolumn in the collated
dataset(or from theEFFOR@olumn in the original IOTC form 3FA submissions).

Sets on FOBs (IOTC form 3CE and 3FA)

Information on the number and location of sets on FOBs was submitted by CPCs to the Secretariat using both IC
form 3FA and IOTC form 3QEta from IOTC forms 3fahd data from I0TC forms 3@Ee both stratified by fleet,

year, month, and 1°x1° grid. While the former (available through the colidiM_SETS ON_F®@Bhin the
corresponding data set) is expressed in number of setddbgult, the latter (available through the colunEFFORT
within the corresponding source data set) might appear with different unit of measures, and for this reason only
records where the effort unit is indicated & T%and the school type dsS- Logassociated schoojsare considered

here. This is a limiting factor when selecting the strata for which the information from both sources can be comparec
due to the use of nostandard effort units from many purse seine fleets and for several years in tble @ad effort

data for purse seine fisheries.

Catches on FOBs (IOTC form 3CE and 3FA)

Information on the location and magnitude of catches on FOBs was submitted by CPCs to the Secretariat using b
IOTC form 3FA and IOTC form 3C&ch data from IOTC forms 3&#Ad catch data from IOTC forms 3@ge both
stratified by fleet, year, month, 1°x1° grid, and species. The former igbleaihrough the columnaLB BETSK.and
YFTwithin the corresponding data set (and is expressed in metric tons by default), while the latter is available throug
the columnsALBLS BETLS SKd.Sand YFTLSwithin the corresponding data set, and might potentially appear with
different catch units according to the reference unit stored under@atchUnitcolumn.

For the purpose of this analysis, only catches of tropical tunas (bigeye tuna, skipjack tugall@amtin tuna) will be
considered from both data sets.
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Figure 1: Classification of types of floating objects in use at the IOTC Secretarigbp8eadix for description of each code

FOBtracking data

As a consequena® the entry in force ofOTC Res. 19/QBFOTC CPCs with fishing vessels using drifting FOBs have now
the obligation to report daily infanation (since January'2020) on all active FOBs monitored at sea with satellite
tracked buoys. The information to report to the Secretariat shall follow the structure and form&tstaf form 3BU

and contain the date, instrumented buoy ID, assigned vessel and daily position of each monitored buoy, which sh
be compiled at monthly intervals, and reported to the IOTC Secretariat with a time delay of at least 60 |dnger

than 90 days.

I O0O2NRAY3I (2 LI NFINILK Hn 2F Lh¢/ wSa doswpgokt theionitorikd A
of compliance with the limitation established in Paragraph 4, while protecting business confidentia dafag ®
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preliminary attempt at using those data for scientific purposes, after aggregating all sensitive details in order to no
disclose activities of any single vessel, was made for the first time during this scientific forum, and after receivir
explicit acknowdédgement from all concerned CPCs.

This global data set covers the period from January 2020 to May 2022, and does not include data for the buo
monitored by the Republic of Korea, which have been submitted to the Secretariat in incomplete asthndard

form, preventing their inclusion within the IOTC database. Also, no information is available from the active purs
seiners of LLR. Iran, due to the country being subject to an embargo restricting access to standard satellit
communication, while additionahformation is required from Kenya to clarify if their recently developed purse seine
fishery (comprising six vessels of around 50 m LOA and 493 GT) has been actively fishing on FOBs between 202(
2022 and is therefore subject to this requirement.

Regonal Observer Scheme

Fisheries observer data collected as part of the Regional Observer SchemB¢R@S&ion 11/03include information

on: (i) fishing activities andegsel positions, (ii) catch estimates with a view to identifying catch composition and
monitoring discards, bycatch and size frequency, (iii) gear type, mesh size and attachments employed by the mast
and (iv) information to enable the crosbecking ofentries made to the logbooks (i.e., species composition and
quantities, live and processed weight and location). Furthermore, observers deployed odatgeurse seiners of

the EU, Mauritius, and Seychelles collect a large range of information omellg&&d activities (e.g., deployments,
retrievals), design and components of the FADs, and handling practices for the safe release of sensitive bycatch spe
such as sharks, rays, and turtl€o(jon et al. 201;7Grande et al. 201;9Vain et al. 202

However, due to changes in data reporting formats for some fleets, fisheries, and years, and the temporary use of
non-comprehensive format of exchge of the ROS data with the Secretariat, data collected on FADs by observers al
sea on industrial purse seiners are not yet available for scientific analysis and therefore are not included in the prese
report, nor in any of its accompanying public dagéss

Methods

The release of the curatgoublicdomain data set$s done following some checking and processing data steps which
are briefly summarized below. First, standard controls and checks are pedotmnaell data sets received at the
Secretariat to ensure that the metadata and data are consistent and include all mandatory fields (e.g., dimensions
the strata, etc.). The controls depend on each data set and may require the submission of revisiedmaZ®Cs if

the original one is found to be incomplete.

Nominal catch data

For the nominal catch data, a series of processing steps is applied to derive the best scientific estimates for the 16 IC
species (sedppendix Vof IOTCZ014), by implementing the following rules:

a. When nominal catches are not reported by a CPC, catch data from the previous year may be repeated
catches may be derived from a range of sources, e.g., partial catch and effort dai@y@hEishStat databgse
data on imports of tropical tunas from processing factories collaborating withlihernational Seafood
Sustainability Foundatigretc.;

b. For some specific fisheries characterized by-edwn, outstanding issues in terms of data quality, a process
of re-estimation of species and/or gear composition may be performed based on data available from othe
years or areas, or by using proxy fleets, i.e., fleets occurring in the same strata which are assumed to have
very similar catch composition (e.g., Moreno et 2042 and IOTC2019));

c. Finally, a disaggregation process is performed to break down the catches by species and gear when they e
reported as aggregate$dTC 201% Briefly, the process estimates the catch proportion of each IOTC specie
of an aggregate in a given stratum from past reports of catches where the species and gears were reporte
separately, following a substitution scheme.
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Georeferenced catch data

For albacore, bigeye tuna, skipjack tuna, yellowfin tuna, and swordfiskrefe@nced catches were raised to the best
scientific estimates of nominal catches using available information and by either leveraging data from proxy fleets ¢
adopting substitution schemes when the spatmporal information is not available for a givestratum. For this
reason, the raised data sets represent the best scientific estimates of theefi@nced catches given the information
available to the Secretariat and the wkhown issues with data availability and data quality affecting sevetsadfiies.

The resulting data set is comprised of catches in weight and number and stratified by year, month, fleet, gear, schc
type (when available), and 5°x5° grid and covers the entire time series for which nominal catches of each species :
available.The speciespecific average weight in the catch can be computed directly from the raised weights and
numbers for each fishery, with the accuracy of the results being directly proportional to the availability and quality o
georeferenced catch and sideequency data for the stratum. From the raised geferenced catch data sets,
information on the type of school association becomes available for the nominal catches of the three tropical tun:
species caught with purse seine.

Georeferenced effort data

Fishing vessels

Until recently, effort information for vessels fishing on FOBs was not strictly standardized, and therefore data wer
provided by CPCs to the IOTC Secretariat using a variety of different effort units, that included fishing hours, fishi
days, days at sea as well as number of sets. For this reason, the Scientific Committee of IOTC! se#si@2in 2019
NBEO2YYSYRGRO GIKIfi 1AdzZNES aSAyS F6SSGa NBLRNIAYy3a STFF21
AYVF2NYLE GOBNI 288 WYSdId Q AYyadSFERX Ay LI NIOAOdzZ I N 6KSy ¥
0 % 000C 201p

Several concerned CPCs are currently transitioning towards the implementation of this requirement, and activel
liaising with the IOTC Secretariat to ensure that the provision of revised historical effort information (expressed a
number of sets) can be pgressively incorporated within the IOTC databases.

In the adinterim period, until this transition is fully completed, no conversion is applied by the IOTC Secretariat tc
effort data provded by purse seine fleetssing norstandard units (e.qg., fishing days or fishing hours), and this limits
the comparative analysis that could be performed in combination with more specific information available through
the dedicated data reporting forms fé-ORrelated activities.

Supply vessels

Effort data for supply vessels have been exclusively reported to the Secretariat as the total number of days spent
sea, stratified by flag, year, month, and 1°x1° grid within the IOTC area of competence. GPeguested to report

this information following the entry in force of IOTC Res. 15/02 in 2015, and since then the level of implementation ¢
this requirement has been extremely variable, with full reporting (from all concerned CPCs) available onlyaind2018
2019, with some CPCs also providing historical data covering statistical years prior to 2015 (albeit partially).

In agreement with the data confidentiality requirements expressetyC Res. 12/0and in light of the fact that for
several years only a single supply vessel was known to be active for some CPCs, the information is currer
disseminated irmggregated formati.e.without indication of the vessel flag. Furthermore, and in order to support the
analysis of total yearly effort for all combined fleets, this dataset includes records that either completely lack spatial
temporal infamation (and are therefore aggregated annually) or refer to grid codes that fall outside of Indian Ocear
waters (when not on the mainland).

Size data

Filtering and conversions are applied to the size data of all 16 IOTC species plus the most commaresiearins
order to harmonize their format and structure and remove data which areganpliant with IOTC standards, such

as those provided with size bins exceeding the maximum width considered meaningful for the siggties020

The standard length measurements considered vary with the species and size samples collected using other types
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measurements are converted into the standard measurements using the IOTC conversion equations, consideri
different size rangeand intervals according to the species. If no I@h@orsed equations exist to convert from a given
length measurement for a species to the standard size measurements, the original size data are not disseminated
kept within the IOTC databases for futureference.

FOBrelated activity data

Notwithstanding the fact that although with varying levels of accurac€PCs have been submitting data on FOB
related activities to the IOTC Secretariat since the statistical year 2015 (following the entneioffid@@ C Res. 15/)8

this information was not publicly disseminated until WGFADO2 in 2021, due tekmeeiin issueswith the
corresponding data collection and reporting requirements, concerning in particular the interpretation of the FOB
activity types, their underlying business logic as well as the expected mechanism to report the number of interacte
FOBs as well abé positive sets on FOBs and their associated catches by species.

This lack of clarity, together with the difficulties found by some CPCs in mapping IOTC FOB types and FOB activity t
to the standard classifications adopted at national level (€&gertner et al. 016)) resulted in a combined dataset
that is not fully accurate and representative of the information it is supposed to describe.

In particular, and as already indicated earlier in the case of effaté reported for supply vessels, several records
were identified that refer to grid codes that are either plain wrong or fall outside of Indian Ocean waters (when not or
the mainland), while in other cases evidences were found in the original recopissibive sets (i.e., sets with nen

NIL catches) reported for FOB activities that are not supposed to be followed by setting / hauling (e.g., deployment «
loss of FOBs}-{orellato et al. 201)7

In order to providea minimum level of support to future analysis requested by this scientific forum, and with the aim
of fostering further discussions on the current limitations of these sources of information, the IOTC Secretariat ha
collated andnade availabl¢he data provided so far by all concerned CPCs through IOTC form 3FA, although for thi
reasons indicated above this specific data set is provaeds i.e., with only a minimum level of standardization
applied to the original data and the reference codes within it.

The level of availability of explicit FOB deployment data (IOTC form 3FD), as well asebégaed catch and effort

data for sets on logssociated schools (IOTC form 3CE), are adequategbrio support basic croseerification tasks

with the data collated from IOTC form 3FA, and to identify potential issues with over / under reporting of efforts anc
catches, as well as seasonal patterns emerging from the information contained within.

Although historical FOB activity data are also available for some CPCs for years preceding the entry ind@diCe of
Res.15/08 (2013 and 2014, in particular), the information here presented will mostly focus on the year2@017

FOB tracking data

Data sets recording positions and ancillary data of instrumented operational buoys were received by the IOT
Secretariat on aegular basis and mostly in compliance with the requirements and structure of the IOTC Form 3BU.

First, duplicates were removed from the original data sets and vessels and flags were formatted to comply with 107
reference code lists. As part of the fishistrategy of the purse seine companies, some buoys may be monitored by
several vessels at the same time but this information on buoys shared among purse seiners is not available for all flee
Following the methodology defined to deal with the reportioigbuoys shared between purse seiners in some fleets
(Maufroy and Goujon 20)9an individual weight of 1/(number of sharing purse seiners) was assigned to each daily
buoy position.

While the individual daily buoy padin data sets are devoted to compliance purpose, all CPCs with active purse seiner:
fishing on FOBs have agreed to release in the public domairpubg position data sets in aggregated format
i.e.stratified by CPC, year, month, and 1°x1° grid. For each CPC and all CPCs combined, the summary stati
(minimum, first quartile, median, mean, third quartile and maximum) of the daily total number of active buoys were
computed for each 1°x1° grichd month covering the period from January 2020 to May 2022.
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Results

Historical catch trends

World oceans

Global purse seine catches of the main tropical tunas have steadily increased over the last seven decades and
largely dominated by catches from thgesternCentral Pacific Ocean which have been driving the increasing trend
since the early 19804-g. 3. In 2019, the global purse seine catch reached a maximum close to 4 million metric tons
of tropical tuna, with the Indian Ocean contributing to abd@es of the total catches through its industrial purse seine
component.
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Figure 2: Annual time series of cumulative nominal absolute (a) and relative (b) global purse seine catches (metraf theghtee principal
market tropical tunas (bigeye tunakipjack tuna, and yellowfin tuna) by tuna RFMO for the period -P840.|IATTG InterAmerican Tropical
Tuna CommissionlCCAT= International Commission for the Congation of Atlantic TunasWCPFG WesternCentral Pacific Fisheries
CommissiontOTG= Indian Ocean Tuna Commission. SouftdeéMS Global Tuna Atlas

At global scale, the volume of tropical tuna caught in association with drifting FOBs has steadily increased since f
mid-1970s and has exceeded 2 million metric tons since 206 33. The contribution of this school type to the total
purse seine catches of tropical tuna increased from about 30% in the early 1980s to about 50% in the 1990s, and ab
55% in the 20002010s Fig. 3h). The relative stability of the proportion of catchestuna associated with drifting
FOBs over the last two decades is explained by the concurrent increase of catchessufifne@ng schools while
catches in dolphirassociated schools have remained fairly constant over time.
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Figure 3: Annual time seried cumulative nominal absolute (a) and relative (b) global purse seine catches (metric tons; t) of the three principal
market tropical tunas (bigeye tuna, skipjack tuna, and yellowfin tuna) by type of school association for the peri@@1®715 = fldgag object
associated school; FS = fregimming school; DEL = dolpfaasociated school; OTH = other; UNK = unknown. Sdtife®!S Global Tuna Atlas

Purse seine catches on dirig FOBs in each ocean basin show a general increasing trend over time, although witt
some variability between RFMOsid. 43. Following the development of the purse seine fisheries in the early 1980s,
the contribution of the Indian Ocean to the globairpe seine catches taken on schools associated with FOBs has varied
between 11% and 24% over the last 35 years. The contribution decreased from an average of about 20% during 19
2003 to about 15% during 202017 but showed an increasing trend since 284@ reached more than 20% in 2018
2019 Fig. 4b.
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Figure 4: Annual time series of cumulative nominal absolute (a) and relative (b) global purse seine catches (metraf theghtee principal
market tropical tunas (bigeye tuna, skipjack tuna, and yellowfin tuna) caught on schools associatedftivithfiirating objects for the period
19792019. SourceEIRMS Global Tuna Atlas

Indian Ocean

Catches of tuna schools associated with drifting FOBs have always dominated theatotees of the purse seine
fishery of the Indian Oceafrig. 5. As early as in the 1980s, a large part of the purse seine catches was taken on tun;
schools that were mainly composed of natural objects at that tikt@ll{er et al. 199R Catches on both school types
showed an increase during the period from the fishery development to its expansion until thEd®0s. Therafter,
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catches on free swimming schools showed an overall decrease over the years, with thie rtedption of the
G332t RSy @&2605Ndréachrammimum of less than 30,000 t in 2018 and about 62,000 t in R@254. In

the meantime, the FAD fishery developed substantially, showing a sharp increase from 2015 and reaching a maxim
of about 466,000 t in 2018. In 2021, the total reported catches for the Indian Ocean purse seine fishery on associate
schools was about 406,000 t, representing 86.6% of the total purse seine Eajcblj.
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Figure 5: Annual time series of cumulative nomiraute (a) and relative (b) purse seine catches (metric tons; t) of the three principal market
tropical tunas (bigeye tuna, skipjack tuna, and yellowfin tuna) by school type in the Indian Ocean for the peri@@201%5 = floating object
associated sabol; FS = freewimming school; UNK = unknown. Source: raised IO T-€&fgenced catches

All purse seine fleets of the Indian Ocean show an overall increasing trend in the proportion of catch taken on FO
associated schools over the last four decadeboalgth with some inteannual variabilityKig. §. While the three main
purse seine fleets show similar patterns over time, the fleet of EU,France has been characterized by a significan
lower proportion of catches in weight on associated schools tharother main fleets over time, varying between 1%
and 24% less than EU,Spain over the period ZBXL. In 2021, about 87% of the total purse seine catch was taken
on associated schools, with Seychelles, EU,Spain, and EU,France contributing to 24.4%anéd713%% of the total
purse seine catches on tropical tuna associated with drifting FEI§sH.
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Figure 6: Annual time series of percentage of purse seine catches of the three principal market tropical tunas (bigsié@jacdiatuna, and
yellowfin tuna) caught on floating obje@ssociated schools in the Indian Ocean by fleet for the period-202Q. Source: raised IOTC geo
referenced catches

Spatial distribution

Decadal view, 1982019

Decadal maps of the distribution of purse seine catchesénlndian Ocean since the inception of the fishery in the
early 1980s show that purse seine fishing grounds are essentially located in the western IndianF@ehrEkcept

for the Mozambique Channel, almost no purse seine catches have been repouticdod G S (i.e., within the Indian
Ocean gyre located south of the South Equatorial Curi@eat¢tt et al. 2008). The fishery expanded rapidly between

the 1980s and the 1990s further south of the Mozambique Chaamelin areas beyond national jurisdiction located

in the northrwestern Indian Oceark{g. 7ab). Catch levels increased in the 2000s and some important catches en free
swimming schools were reported between*80and the equator during the decade 2e®@09 (Fig. 7¢. In the last
decade, catches on schools associated with drifting FOBs have dominated in all grid areas of the whole purse se
fishing grounds, with an increasing gradient froniQ@o the north of the equatoiFig. 7.
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Figure 7: Mean annual tirsgrea purse seine catches (metric tons; t) of tropical tunas for the period-2080 by decade and type of school
association. LS = floating objexdsociated school; FS = fre@imming school; UNK = unknown. Source: raised ged&ferenced catches

Seasonal patterns, 2012021

The spatial distribution of the purse seine catches does not show a marked seasonal variability over recent years, w
the mean annual distribution of the catches per quarter between 2017 and 2021 fimdjGamajor concentration of

the purse seine fishing grounds around the Seychelles archipelago all yedfitprly During Januariyarch catches
appear on average to be more stretched along the equator, with some fishing also occurring in the Mozambiqu
Channel down to 2% Fig. 83. During Aprillune, the fishery extends towards the north of the western Indian Ocean
up to 26N (Fig. 80. In JulySeptember catches are more concentrated in the core fishing grounds around the equator,
before the purseseine fleet moves north of the equator, outside Somalia EEZ, to almost exclusively fish on FAL
between October and Decembéf¥iy. 8ed).
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Figure 8: Mean annual timarea purse seine catches (metric tons; t) of tropical tunas for the period-202T by garter and type of school
association. LS = floating objexdsociated school; FS = fre@imming school; UNK = unknown. Source: raised |IOT-@&fgrenced catches

Composition of the catch

Species composition

Purse seine catches on schools associated ehifting FOBs are dominated by skipjack tuna, followed by yellowfin
tuna and with bigeye tuna representing a small component of the catch, as the species is not specifically targeted |
the largescale purse seine fishery. After an initial period of insegaatches of skipjack on F@&ociated schools
reached annual catch levels of around 175,000 t during 298%, before showing a decrease to around 124,000 t
between 2007 and 2015-{g. 93. From 2016 onward, catches of skipjack showed a sharp ingressehing a
maximum of 301,000 t in 2018 and an average annual catch of 269,000 t during the pericd02018urse seine
catches of yellowfin tuna on associated schools also showed an increase between the late 1970s andl880mid
reaching a levelfaaround 70,000 t between 1996 and 2006. Since 2008, catches have shown an increasing trend fro
42,000 t to around 93,000 t in 202&ig. 94. Catches of bigeye tuna remained fairly constant over the last two decades
at around 20,000 t, except for an abmaeal high value in 2018 which was due to the reporting of around 25,000 t of
bigeye tuna by EU,Spain in that year, before beingsténated to a much lower 11,000 t by the IOTC Secretariat in
agreement with (OTC 2019
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The contribution of skipjack tuna to total catches of tropical tuna also shows largeaimteral fluctuations over the

last decades. Following an initial period of exploration and fishery development until 1984, the percentage of skipjac
tuna in the total purse seine FOG&hool catches has varied between a minimum of 49% in 2013 and a maximum of
73% in 1991Kig. 91). In recent years (2017021), skipjack tuna contributed to around 67% of the total purse seine
catches on associated schools. Since 2088 proportion of yellowfin tuna in the FG&ssociated catches has varied
between a minimum of 20% to a maximum of 42% in 2PQ23, with a mean value of 26.9% in recent yehig. (9.
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Figure 9: Annual time series of cumulative nominal absolute (ajelative (b) purse seine catches (metric tons; t) of the three principal market
tropical tunas (bigeye tuna, skipjack tuna, and yellowfin tuna) caught in schools associated with drifting floatingmtjecisdian Ocean for
the period 19882021. Sourceraised IOTC geeferenced catches

Size structure

The very large majority of the tropical tunas caught in association with drifting FOBs are fish smaller than 60 cm fo
length (FL), i.e., juveniles in the case of yellowfin and bigeye &igaX(. Whie some yellowfin tuna larger than 90

cm in FL are reported in the catches, adult bigeye tunas almost never occur in association with FOBs at the surface
the Indian ocean. When considering only individuals of less than 90 cm FL, the three specievshosimilar size
range with most fish caught between 45 and 55 cm, and skipjack showing a median fork length (44.5 cm) smaller th
bigeye tuna (49 cm) and yellowfin tuna (51 cm). The distributions of fork length measurements for the three specie
over the last two decades show some iri@nnual variability in the catch composition with no clear trend in the time
series of the fork length median valuésd. 10.
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Figure 10: Annual size (fork length; cm) frequency distributions of the three princip&etrtempical tunas (bigeye tuna, skipjack tuna, and
yellowfin tuna) caught in schools associated with drifting floating objects in the Indian Ocean for the perie20200Green dots indicate the
median value. Source: raised IOTC-geferenced catches

The average weight of the three tropical tunas caught in association with drifting FOBs has decreased over the last fc
decades. Information on size data in the purse seine fishery was sparse and incomplete prior to the 1990s, so t
values of average wgits estimated during the 1980s should be considered with darnét 199). Despite some
major interannual variability, the estimated weights of both yellowfin and bigeye tuna show a decreasing trend
between the 1996 and the late 2010s with a significant correlation between the two time sdfigs1). Bigeye tuna
caught on associated schools in the early 1990s were described by an average weight of around 4.94 kg while th
average weight was estimated to be armli3.77 kg in recent years (202021). Yellowfin tuna shows the most
marked decline with an average weight having decreased from about 8.21 kg during the periet9938#% around

5.56 kg between 1996 and 2007, and 4.79 kg since 2008. In 2021, theeaveright of yellowfin tuna in purse seine
catches on drifting FOBs was estimated to be 4.7%kyg ().
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The estimated average weight of skipjack tuna in the purse seine catches on FOBs shows a more complex pattern, v
an initial decrease from around3 kg in the late 1986sarly 1990s to about 3.02 kg in the 2000s before reaching
very small values between 2008 and 2011 (Z&1 kg). Since then, the estimated average weight of skipjack has
increased to a mean value of 2.86 kg between 2017 and 20@11(D.

12 4

Average weight (kg)

1980 1990 2000 2010 2020

Bigeye tuna Yellowfin tuna =#= Skipjack tuna

Figure 11: Annual time series of the mean annual weight (kg) of the three principal market tropical tunas (bigeye tank takipjand yellowfin
tuna) in the catch of purse seine on schools associated with drifting floating objects irdthe @cean for the period 1972021. Source: raised

IOTC geegeferenced catches

The recent distribution of average weights in the F&3Bociated tuna catches from the purse seine fishery shows
strong spatial patterns across the Indian Ocean. Overall,dabpiinas caught in coastal waters at the periphery of the
distribution areas and in the eastern part of the Indian Ocean between 2017 and 2021 appeared to be generally smal
than their counterparts taken in deeper waters of the western Indian OcEani2). Bigeye tuna and skipjack tuna
showed overall similar spatial patterns between 2017 and 2021. In fact, the grids described by the highest avera
weights were found in the regions located at the southeast and east of the Seychelles archipelagousritie
Chagos archipelago for both speci€sg( 12ab). The highest weights (>4 kg) of yellowfin tuna in the recent-FOB
associated catches were located in the western Indian Ocean, while average weights of les3 kganére estimated
along the coasts of Indonesia, off the coasts of Sri Lanka, and Arafsgan Sea. It is to note that few size data have
been reported by the industrial purse seine fisheries of Indonesia, Sri Lanka, and I.R. Iran, resulting in some lal
uncertainties on the tuna weights estimated in their fishing grounds.
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Figure 12: Egtiates of average weight per fish (kg) of the three principal market tropical tunas (bigeye tuna, skipjack tuna, and yetlajvfin
in the catch of purse seine on schools associated with drifting floating objects in the Indian Ocean for the peried22017
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Analysis of FOBelated data

Deployment
]»]
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Encounter / Hauling

o

Encounter / Hauling
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@ This activity causes an additional FOB to be put at sea :J This activity might be followed by
@ This activity causes an existing FOB to be removed from the sea a fishing set

@ This activity does not changes the number of FOBs at sea

Figure 13: Classification of types of FOB activities in use at the IOTC Secretariat and tHeanstititen diagram. Se@ppendix Ifor description
of each code

At-sea deploymats
Tables 16 summarize the information available for all concerned CPCs across the years for which data were submitte
to the IOTC Secretariat i@TC form 3Fand]OTC form 3ED

The meaning of each column in these tables is as follows:
w FLAGthe flag of the fleet that reported the information;
w YEARthe statistical year;

w FD the numbe of FOBs (of whatever nature) deployed in the year by the reporting fleet, regardless of the
type of vessel, derived from IOTC form 3FD (available only for 2018 and 2019, as per IOTC Res. 19/01);

w FA the number of FOBs (of whatever nature) deployed inythar by the reporting fleet, regardless of the
type of vessel, derived from IOTC form 3FA (records with activity type B&dfo

DIFE the arithmetic difference betweeRDand FA

FD_PSthe number of FOBs (of whatever nature) deployed in the year bgepseine vessels from the
reporting fleet, derived from IOTC form 3FD (available only for 2018 and 2019, as per IOTC Res. 19/01);

w FA_PSthe number of FOBs (of whatever nature) deployed in the year by purse seine vessels from the
reporting fleet, derivedrom IOTC form 3FA (records with activity type seD;

DIFF_PShe arithmetic difference betweeRD_P&ndFA_PS

FD_SUthe number of FOBs (of whatever nature) deployed in the year by supply vessels from the reportin
fleet, derived from IOTC form 3K8vailable only for 2018 and 2019, as per IOTC Res. 19/01);
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w FA_SUthe number of FOBs (of whatever nature) deployed in the year by supply vessels from the reporting
fleet, derived from IOTC form 3FA (records with activity type s&lo

w DIFF_Slxhe arthmetic difference betweeirD_SlandFA_SU

FDcells for years other than 2018 and 2019 should always be blank, as there was no requirement to report this da
outside those two years. Grayeut cells correspond to strata for which there is no informatimailable.

For each stratum, the following identities are always valid:
w FD=FD_PSFD_SU
w FA=FA_PSFA_SU
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Summary by fleet
EU,Spain

Table 1: Summary of total number of FOBs deployed by the Spanish component of the European Union purse seine fleegdathrepght
IOTC form 3FD and IOTC form 3FA for the period-202%

FLAG YEAR FD FA DIFF | FD_PS FA_PS | DIFF_PS| FD_SU FA_SU | DIFF_SU

EU,ESP| 2015 17,176 | 17,176 -
..... E UESP 2016 ,,19058 19058
..... E UESP 2017 ,,10749 10749
..... E UESP 2018 10181,10167 597910167 -4188 4202
..... E U,ESP 2019 8,176,8,365 _189 4,8458’365 _3,520 3,331
..... E U,ESP 2020 ,,7,902 7’902
..... E U,ESP 2021 ,,8,910 3,503 5,407

Data on deployments by Spanilagged vessels of the European Union fleetianelatively good agreement overall
between IOTC form 3FD and IOTC form 3FA (seBl#reolumn inTable 3. When considering the breakdown of all
deployments by vessel type, though, it is evident how the deployment data reported through IOTC forme3FA ar
erroneously accounted for exclusively by purse seine vessels (s&dtie®olumn inTable ), while the data from

IOTC form 3FD indicates an almost even split between FOBs deployed by purse seines and supply vessels in 201
2019 (see thé-D_P@andFD_SW¢olumns inTable ). Regardless of the vessel type, the deployments of FOBs show a
negative trend from 2016 onward, after reaching a peak of about 19,000 FOBs deployed by the Spanish fleet duri
that year. Data extracted from form 3FA for 2021 iatkcthat most FOBs deployed by EU,Spain during the year were
managed by their supply vessels.

EU,France

Table 2: Summary of total number of FOBs deployed by the French component of the European Union purse seine fleet,cathrepgtie
IOTC form 3FD and IOTC form 3FA for the period-2023

FLAG | YEAR| FD FA | DIFF FD_PS% FA PS| DIFF_PS FD_SU% FA SU| DIFF_SU
EU,FRA| 2013 827 v -

..... E UFRA 2014 914 914
..... E UFRA 2015 1531 1531
..... E UFRA 2016 2260 2260
..... E UFRA 2017 3627 3627
..... E UFRA 2018 44644202 32964202 906 1168
..... E UFRA 2019 34043352 24333352 919 971
..... E UFRA 2020 3946 3946
..... E UFRA 2021 4281 4281
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Data on deployments by Frendlagged vessels from the European Union fleet areasonable agreement between
IOTC forms 3FD and 3FA, and in particular for the year 2019. Unfortunately, deployments reported through form 3F
were only associated to purse seine vessels, with no information provided on deployments from supply vessels whi
were instead available through form 3FD. The annual number of deployed FOBs according to IOTC form 3FA incree
from 827 in 2013 to 4,281 in 2021.

Japan
Table 3: Summary of total number of FOBs deployed by the Japanese purse seine fleet, as reported through I0TC formTEEbemd3 kA
for the period 2012020. Japan did not report purse seine fisheries activities in Indian Ocean in 2021 to the I@TaCidec

FLAG | YEAR| FD FA DIFF | FD_PS FA_PS| DIFF_PS| FD_SU FA_SU | DIFF_SU

JPN | | 93 :
...... JPN 183
...... JPN 227
...... JPN 224
...... JPN 251
...... JPN 301299 30
...... JPN S " - 69690 50
...... JPN 2020 33 33

Deployment data for the Japanese fleet are available from both IOTC forms 3FA and 3FD, and show an almost per
agreement when considering deployments from purse seine vessels ehtheDIFF_P$olumn inTable 3. The
trends in deployed FOBs derived from either IOTC form 3FD or IOTC form 3FA are in agreement with the evolutior
the Japanese purse seine fleet which has been dramatically reducing operations in the Indian Oeeantiypears

and not been active in 2021.
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Republic of Korea
Table 4: Summary of total number of FOBs deployed by the Korean purse seine fleet, as reported through IOTC form 3Fdmm@F2TGr
the period 20142021

FLAG | YEAR FD FA DIFF FD_PS; FA_PS| DIFF_PS FD_SU; FA_SU | DIFF_SU
KOR 2014 | 1,618 | 1,618 :

KORZOlS ........................... 1940 .................................................. 1940 ......................................................................................................
KORZOlG ........................... 1749 .................................................. 1749 ......................................................................................................
KOR2017 ........................... 1’445 .................................................. 1,445 ......................................................................................................
KOR2018 ............................... 489 ....................................................... 489 .......................................................................................................
KOR2019 ............................... 412 ....................................................... 412 .......................................................................................................
KORZOZO ............................... 399 ....................................................... 399 .......................................................................................................
KOR2021 ........................... 1’861 .................................................. 1,861 ......................................................................................................

FOBs deployment data for the Korean fleet are exclusively available through I0TC form 3FA and therefore it is r
possible to substantiate their accuracy with the help of data fromQ form 3FD. In any case, the total annual number
of FOBs deployed shows a trend similar to what already observed for EU,Spain, decreasing systematically from a p
level of 1,940 FOBs in 2015 to a minimum of 399 FOBs in Z@2k(4. In 2021, the numér of FOBs deployed
increased to reach the levels observed during the period 2016, with a total of 1,861 FOBs deployed during that

year.

Mauritius

Table 5: Summary of total number of FOBs deployed by the Mauritian purse seine fleet, as reportet tydGgform 3FD and IOTC form 3FA

for the period 20122021

FLAG| YEAR| FD | FA | DIFF FD_PS% FA_PS| DIFF_PS FD_SU% FA SU| DIFF_SU

MUS | 2013
..... e 106
..... T e 1
..... T e 346 583
e e e e (S " e o
e e S o e R %% My R -
..... T T T [ ey s
..... e 7 817

The annual numbers of deployments appear to be urelimated in some years for the Mauritian purse seiners that

were in operation between 2013 and 2021, suggesting that the information has not been consistently reported in the
logbooks and/or not well m@aged and reported to the Secretariat. Since 2017, Mauritius has submitted FOB
deployments broken down between purse seiners and their supply vessels. The information on FOBs deployed
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Mauritius as provided through IOTC form 3FA shows a generally dewyessnd from a peak of 929 FOBs deployed

in 2017 to 408 deployed in 2020, but rose again to 824 in 2021. Whilst deployment from purse seine fishing vesse
decreased, deployment by supply vessels increased, whereby over 90% of the FOBs deployedas 8021 supply
vessels. The comparison of data from IOTC forms 3FA and 3FD for the years 2018 and 2019 shows a perfect agreel
in deployments reported by purse seine vessels in 2018, with a mild wegderting in 2019 (evidence of 53 more
FOBs deployetly Mauritian purse seiners in IOTC form 3FD, seeDiid=_P8olumn inTable §. The situation is
inverted when considering deployments from supply vessels, in which case, there is a sligigpoveng for 2019

and a more marked oveeporting for 2018 see theDIFF_SWdolumn inTable 5.

Additionally, Mauritius reported a single record corresponding to a FOB deployment event through IOTC form 3FA
2013, but this record actually indicated zero FOBs being deployed (therefore explaining the blank2@iBfmTable

5), and furthermore was followed by a néfiL value of the number of sets on FOBs: this suggests a potential issue
with the provision (through IOTC form 3FA) of both the number of FOBs and the number of sets on FOB for the ye
and flag conerned.

Seychelles
Table 6: Summary of total number of FOBs deployed by the Seychellois purse seine fleet, as reported through IOTC fol@ BEDoamd3FA
for the period 20122019

FLAG | YEAR FD FA DIFF FD_PS; FA_PS| DIFF_PS| FD_SU FA_SU | DIFF_SU

SYC | 2013 | 1,354 . | 1,354
...... SY02014 4’103 4'103
...... SYCZOlS
...... SYCZOlG
...... SYC2017
...... SYCZOlB
...... SYCZOlg 1,465 1’465

Information on FOB deployments for Seychelles is sparse and often inacciabte §. Data from IOTC form 3FA are
available for the years between 2013 and 2021, but for 2015, 2011, ZD19, 2020 and 2021 all the records related
to FOB deployment activitie®D) explicitly indicate zero deployed FOBs. Similarly to what detected for Mauritius, this
situation might indicate a potential issue with the provision (through IOTC form 3FiA¢ aumber of FOBs and the
number of sets on FOB for the years and flag concerned.

Furthermore, data from IOTC form 3FD for Seychelles are only available for 2019, and indicate all FOBs as exclus
being deployed by Seychellois supply vessels, witkxpticit deployment attributed to purse seiners.

C2NX¥Ya oC! F2NJGKS @SIFENB HAHAN FYR HAHMI 6KAES @At
information on deployments of FOBs by Seychdlkgged purse seiners or supply vessetshe years concerned.
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Georeferenced annual FOB deployments
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Figure 14: Total number of FOBs deployed by year and grid, as reported through I0TC form 3FA (activity type = DB)sfandIlFi@B types,
for the period 20162021. SourcelOTC collated FOdgtivity data
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Georeferenced quarterly FOB deployments

b.
Form 3-FA /DD /2015 - 2021 / Jan-Mar Form 3-FA /DD /2015 - 2021 / Apr-Jun
T - :r'.’ T B
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d.
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Figure 15: Average annual number of FOBs deployed by quarter, as reported through I0TC form 3FA (activity type =fl2Bjsfand|lFOB
types, for the period 201-2021. SourcelOTC collated FOB activity data

Aggregated quarterly FOB deployments data from IOTC form 3FA-20Q1% show how deployments in the
Southwest Indian Ocean / Mozambique Channel are apparently more frequent dhberigst and fourth quarters of
the year Fig. 15.aand 15.d), with less deployments reported on average in the area during the second quaider (
15.b) and close to zero during the third quartéiig. 15.¢.
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Georeferenced annual FOB deployments for&@hd 2019

b.
Form 3-FD / 2018 (n=15,576) Form 3-FD / 2019 (n=14,057)
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c. d.
Form 3-FA/ DD /2018 (n=15,808) Form 3-FA/ DD / 2019 (n=13,046)
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e. Form 3FD - Form 3FA /2019 (diff=1,011)
Form 3FD - Form 3FA/ 2018 (diff=-232) .
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Figure 16: Comparison of annual number of FOBs deployed, as reported through IOTC form 3FD and I0OTC form 3FA (adbizjyfoyel =
fleets and FOB types, for the years 2018 (a, c, €) and 2019 (b, d, f). 80U€e=AD deployment data (26€A&19)andlOTC collated FOB activity
data

A comparison between the information (total number of FOBs deployed by year and grefjoated through IOTC
form 3FD and IOTC form 3FA for the years concerned shows relatively good agreement in terms of spatial distributi
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between the two data sets, with minor differences in the areas covered evident only in the Eastern Indian Ocean |
2018 (seeFig. 16.aandFig. 16.3.

Overall, data received through I0OTC form 3FA (records with activity type B&) tappear to undereport the total
number of FOBs deployed in comparison to the same data provided through form 3FD, with a total of gfhd 3
more FOBs reported as deployed by the latter source in each of the two years considered.

The reasons for these differences are manifold, and include (but might not be limited to):
a) non-reporting of IOTC form 3FD for the years considered (SYC 20120K®&nd 2019);

b) nonreporting of FOB deployment activitieB) through IOTC form 3FA for the years considered (JPN 2018,
SYC 2018 and 2019);

c) errorsin the interpretation of the reporting requirements of IOTC form 3FA, with the number of FOBs deployec
potentially reported in place of the number of positive sets on FOBs (SYC 2019 to 2021) or data only reporte
for purse seine vessels (EU,FRA 2018)21).

In light of the considerations above, great caution should be exercised when analysing FOB deployment data provid
to the IOTC Secretariat through IOTC form 3FA: the quality of this information appears to be higher when provide
through IOTC fon 3FD, although severely limited by the temporal coverage and resolution of the data set (annual
limited to 2018 and 2019 only and lacking any information on the type of FOB deployed).
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Sets on FOBs
Tables fromTable 7to 12 summarize the information ailable for all concerned CPCs across the years for which data
was submitted to the IOTC Secretariat Noa C form 3Ca&nd|OTC form 3FEA

The meaning of each column in these tables is as follows:
w FLAGthe flag of the fleet that reported the information;
w YEARthe statistical year;

w EF_LShe number of sets on FOBs (of whatever nature) reediid the year by the reporting fleet, as derived
from IOTC form 3CE;

w FA the number of sets on FOBs (of whatever nature) recorded in the year by the reporting fleet, derived fron
IOTC form 3FA (records witUM_SETS ON_F@®Bater than zero);

w DIFEthe aithmetic difference betweerEF_LandFA
Grayedout cells correspond to strata for which there is no information available.

Summary by fleet

EU,Spain
Table 7: Summary of total number of FOB sets recorded by the Spanish component of the European Union purse seinegfetddsnaigh
IOTC form 3CE and IOTC form 3FA for the period-2025

FLAG YEAR | EF_LS FA DIFF

EU,ESP| 2015 . 2,829
..... E U,ESP 2016 3,931
..... E U'ESP 2017 3’085
..... E U'ESP 2018 4’439
..... E U,ESP 2019 4,051
..... E U,ESP 2020 4,092
..... E U,ESP 2021 3,287

The Spanish component of the European Union purse seine fleet submitted two efforts information to the Secretaria
fishing hoursand number of setdhrough IOTC form 3CE in 2021. The analysis shows comparable number of set
between 3FA and 3CEgble j. Nonetheless, prior to 2021, EU.Spain reported only fishing hours as effort in 3CE, with
no alternative effort information. Nevertheless, information from the 3FA shows for years between 2016 and 2021
that the number of sets on FOBs remains stable at anage=of about 3,700 sets per year, with a detected decrease
of around 20% in 2021 compared to the previous year.
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EU,France
Table 8: Summary of total number of FOB sets recorded by the French component of the European Union purse seine fleéedatimepgh
IOTC form 3CE and IOTC form 3FA for the period-2028

FLAG YEAR | EF_LS FA DIFF
EU,FRA| 2013 1,860
EUFRA 2014 .......................... ....... 1657 ....................
EUFRA 2015 .......................... ....... 1518 ....................
EU,FRA 2016 .......................... ....... 2,009 ....................
EU,FRA 2017 .......................... ....... 2,160 ....................
EU,FRA 2018 ............ 2,463 ....... 2,463 0
EU,FRA 2019 ............ 1,918, ....... 1,918 0
EU,FRA 2020 ............ 1,898 ......... 1,898 O
EU,FRA 2021 ............ 2,012 ......... 2,012 0

Effort information asnumber of setfrom the French component of the European Union purse seine fleet is available
from 2013 onwards through IOTC form 3FA, and from 2018 onwards through IOTC form 3CE. When data on FOB
are available from both sources (i.e., for the statistical years 20P3) these show a perfect agreement in the number
of reported sets (see thBIFFcolumn inTable §.

The general trend in annual number of FOB sets as reported through IOTC form 3FA appears relatively stable, v
limited fluctuations around the average of about 1,900 sets per year.

Japan
Table 9: Summary of total number of FOB sets recorded by the Jegpanese seine fleet, as reported through IOTC form 3CE and I0OTC form
3FA for the period 2023020

FLAG | YEAR EF_LS% FA DIFF

JPN 2013
e JPN .......... 2 014 44440
...... JPN 2015 142137
...... JPN 2016 139*124
...... JPN 2017 196104
...... JPN 2018 146137
...... JPN 2019 9*7
...... JPN 2020 3432

The Japanese purse seine fleet operating in the Indian Ocean has been regularly providing effort information as numt
of sets from 2014 onward: when comparing data from I0TC form 3CE with the same data from IOTC form 3FA, t
differences are minor (whenat negligible) for several yearsiamely 20142015, 2018020- and range between 0
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and 9 sets of difference detected each year (seelercolumn inTable 9. Conversely, data from IOTC form 3FA for
2016 and 2017 appear to underestimate the annual effy as much as 50% of the total FOB sets reported by Japan
through I0TC form 3CE for the same years.

The number of sets on FOBs reported since 2018 by Japan through both IOTC form 3CE and 3FA are in good agree
with each other as well as with the aladile information on the operations of the fleet in the Indian Ocean, which has
greatly reduced compared to previous years.

Republic of Korea

Table 10: Summary of total number of FOB sets recorded by the Korean purse seine fleet, as reported throgmI@TE &nd IOTC form 3FA
for the period 20122021

FLAG | YEAR EF_LS; FA DIFF

KOR 2013 704 |
...... K OR 2014 538
...... K OR 2015 731
...... K OR 2016 935
...... K OR 2017 521
...... K OR 2018 415
...... K OR 2019 451
...... K OR 2020 529
...... K OR 2021 484477

The Korean purse seine fleet operating in the Indian Ocean has been regularly providing effort information as numb
of sets from 2013 onward. Besides 2021 3FA data from Korea, where complete FOBs information are provide
unfortunately, there is no corrg®nding effort information available for the fleet through IOTC form 3Fable 10,

and therefore a comparative analysis of the two data sources could only be performed for 2021 data.

When considering effort information from I0TC form 3CE only, the numbannual sets on FOBs shows a stable
trend from 2017 onward, with values fluctuating between 415 and 521 FOB sets per year, which followtaran all
peak (in the period considered) of 935 FOB sets reported by the fleet for the statistical year Z8L,Ithe number

of sets on FOBs reported through the form 3FA was slightly higher (+7 sets) than reported in the fofrabB&CH)
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Mauritius
Table 11: Summary of total number of FOB sets recorded by the Mauritian purse seine fleet, as reported Bic@dorm 3CE and IOTC form
3FA for the period 20122021

Mauritius has been regularly reporting efforts from its purse seiner fleet as number of sets since 2014, with officie
data from IOTC form 3CE showing a relatively stable trend in total annual sets on FOBs, whose values fluctuate betw
421 and 580 setsaeh year from 2017 onward @ble 1).

Data from IOTC form 3FA for the fleet are available for 2013 and from 2016 onward, and show constant levels acrc
time. Effort information from both sources is consistent from 2016 to 2021, with slightly higher nurhisets on
FOBs reported through I0TC form 3Falle 1).

In addition to the number of sets of FOBs reported for purse seiners, Mauritius also reported positive sets from it
supply vessels from 2019 to 2021. Those were removed from the present analysis.

Seychelles
Table 12: Summary of total number of FOB sets recorded by the Seychellois purse seine fleet, as reported through IOCE@ridrif®@3C form
3FA for the period 2012021

FLAG | YEAR| EF_LS FA DIFF

SYC | 2013 1,534
....... SYCZOlS 2,186
....... SYC2016 3,264
....... SYCZOl? 2’981
....... SY02018 2’784
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The Seychellois purse seine fleet has never provided effort information as number of sets through IOTC form 3CE
fact, this information is only available through I0OTC form 3FA (since 2013, with the exception of 2014) and shows
relatively stable trendit around 3,000 sets on FOBs per year since 2016, with limited fluctuations that do not seem tc
suggest a marked decrease in fishing operations from the flesilé 12.

Georeferenced annual efforts

d.
Form 3-CE / EFFORT / 2016 (n=1,336) Form 3-FA/NUM_SETS_ON_FOB / 2016 (n=9,599)

20°N

20°8

60°S
20E 40°E  B0°E  B0°E  100°E  120°E  140°E 20 40°E  60°E  80°E  100°E  120°E  140°E
e.
Form 3-FA/NUM_SETS_ON_FOB / 2017 (n=8,840)
7?' T
20°N .
20°s
60°S
20°E 40°E 60°E 80°E  100°E  120°E  140°E 20°E 40°E 60°E 80°E  100°E  120°E  140°E
f.
Form 3-CE / EFFORT / 2018 (n=3,476) Form 3-FA/NUM_SETS_ON_FOB /2018 (n=10,287)

60°S 4

20°E 40°E 60°E 80°E 100°E 120°E 140°E 20°E 40°E 60°E 80°E 100°E 120°E 140°E

Sets on FOBs [_| (1-51 [] (5101 [[] (10-201 [ (20-50) Setson FOBs || (0-11 [] (1-51 [] (5-101 [ c10-201 [ c20-50) [ (s0-10¢

Figure 17: Comparison of total annual number of sets on FOBs for the year8@I8,6as reported through IOTC form 3CE (a, ¢, €) and through
IOTC form 3FA (b, d, f). Sourk®T C catcland-effort data for surface fisherieand|OTC collated FOB activity data
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Form 3-FA/ NUM_SETS_ON_FOB / 2019 (n=9,922)
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Figure 18: Comparison of total annual number of sets on FOBs for the year2@21L%s reported through IOTC form 3CE(a) and through

IOTC form 3FA (b, d, f). SourkeTC catcland-effort data for surface fisherieand|OTC collated FOB activity data
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Georeferenced quarterly efforts

Figure 19: Comparison of average annual number of sets on FOBs f6tdhd 2'd quarter of the years 2022021, as reported thragh IOTC
form 3CE (a, c) and through I0TC form 3FA (b, d). SOOTE: catcland-effort data for surface fisherieand|OTC cadited FOB activity data
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