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Introduction

Global catches of tropical tunas living in oceanic habitats, i.e., bigeye Timmrfus obesysBET), skipjack tuna
(Katsuwonus pelamis$SKJ), and yellowfin tun@{unnus albacare¥ FT), have steadily increased over the last decades
to exceed 5 million nteic tons in 2019FAO 202). The contribution of the Indian Ocean to the global catch of tropical
tuna also increased steadily following the development of the legme purse seine fishery from the early 1980s,
reachirg a maximum of about 28% of the total in the R2B00s. Levels remained stable at about 20% of total catches
in recent years, recording approximately 1 million metric tons in 26i® ().
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Figure 1: Annual time series of cumulative nominal catches {m&tnnes; t) of tropical tunas by tuna Regional Fisheries Management
Organisation for the period 1952021. IATTC inter-American Tropical Tuna Commissid€CAT =nternational Commission for the
conservation of Atlantic TunakDTC indian Ocean Tuna CommissiWCPFC WesternCentral Pacific Ocean CommissiSourceGlobal Tuna
Atlas

The overarching objective of this summary is to provide participants at tHeS24sion of the IOTC Working Party on
Tropical Tunas (WPTT24) with a review of the status oinfoemation available on Indian Ocean tropical tunas and
their associated fisheries. The document provides an overview of the data sets available in the IOTC Secretal
databases as of October 2022, the methods used for processing and assessing thagepaiity of the main data
sets, and a description of the main trends and features of Indian Ocean tropical tuna fisheries over the last seve
decades.

Materials

Several fisheries data sets shall be reported to the IOTC Secretariat by the ContrattexyaPar Cooperating Nen
Contracting Parties (CPCs) as per théC Conservation and Management Measy@§Ms) and following the
standards and formats defined in th©TC Reporting guidelineAlthough not mandatory, the use of th®TC forms
is recommended to report the data to the Secretariat lasyt facilitate data curation and management.
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IOTC data requirements vary according to the size of the fishing vessels and their area of operation. HallBWing
Resolution 19/04the IOTC maintains a record of vessels authorised to fish for tuna andikerspecies in the IOTC
area of competence (Authorized Fishing Vessels; AFVs) which includes all fishing vessels with zeletigthi 24 m

and over, and those under 24 m if they operate in waters outside the Exclusive Economic Zone (EEZ) of the flag st:
For convenience purpose, we define the type of fisherindastrialwhen the fisheries are composed of AFVs while
artisand fisheries, on the opposite, refer to any fishery composed of vessels of length below 24 m and operating i
areas of national jurisdiction. This in line wihT C Resolution 15/0¢hereby artisanal (or coastal) fisheries are defined

as the fisheries other than longline and surface fisheries undertaken by AFVs.

Nominal catch data

Nominal catches correspond to the total retained catches (in live weight) per year, Indian Ocean ewjfleat, and
fishing gearlOTC Res. 15/)and can be reported througloTC form 1RQn addition, and in order to support the
monitoring of catch limits for the industrial fisheries of CPCs objectin@¥C Resolution 21/010TC Res. 19/01
requests these CPCs to submit their catches of yellawfia from 2019 explicitly disaggregated by vessel length and
area of operation|OTC Form 1RZF).

Changes in the IOTC consolidated data set®wofinal catchegi.e., raw and best 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 yea(l OTC Res. 15132

ii. revisions of historical data by CPCs following corrections of errors, addition of missing data, ¢hatajas
processing, etc.

iii. changes in the estimation process performed by the Secretariat based on evidence of improved method
and/or assumptions (e.g., selection of proxy fleets, updated morphometric relationships) and upon
endorsement by the Scientifim@mittee.

Georeferenced catch and effort data

Catch and effort data refer to finescale data, usually from logbooks, reported in aggregated format and stratified by
year, month,grid, fleet, gear, type of school, and speci&STC Res. 15/02The IOTC formslesigned for reporting
georeferenced catch and effort data vary according to the nature of the fishing gear (e.g., surface, longline, and coast
gears). In addition, information on the uséftsh aggregating devices (FADs) and activity of the support vessels that
assist industrial purse seiners also has to be collected and reported to the Secretariat tiipdugforms 3Fand3SU

Discard data

The IOTC follows the definition of discards adopted by FAO in previous repedsspnet al. 1994 Kelleher 200p

which considers all neretained catch, including individuals released alive or discarded dead. Estimates of total annua
discard levels in live weight (or number) by Indian Ocean major area, species and type of fishery shall be reported
the Secretariadis pelOTC Res. 15/0ThelOTGorm 1Dlhas been designed for the reporting of discards and the data
contained shall be extrapolated at the source to represent the total level of discards for the year, gear, fleet, India
Ocean major area, and species concerned, including turtles,esatacand seabirds.

Nevertheless, discard data reported to the Secretariat WithiC Form 1[@&re generally scarce, not raised, and not
complying with all IOTC reporgrstandards. For these reasons, the most accurate information available on discards
comes from the IOTC Regional Observer Sché@e( Res. 11/)4hat aims to collects dailed information (e.g.,
exact location in space and time of the sets and interactions, including the fate of observed individuals) on discards
IOTC and bycatch species for industrial fisheries (see below).

Size frequency data

The size composition oftches may be derived from the data set of individual body lengths or weights collected at
sea and during the unloading of fishing vessels. TheC Form 436rovides # fields requested for a complete
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reporting of size frequency data to the stratification by fleet, year, gear, type of school, month, grid and species &
required bylOTC Res. 15/0%hile the great majority of size data reported through IOTC Form 4SF are for retained
catches, CPCs can also use the same form to report size data of discarded individuals. Furthermore)| atdititata
(including those for individuals discarded at sea) may be collected through onboard observer programs and reporte
to the Secretariat as part of the ROS (see below).

Socieeconomic data

ThelOTC Form 7Hias been designed to voluntarily report prices of fish per type of product and market for the target
species of Indian Ocean tuna and ttlik@ species. To date, very little information is available at g#weariat on the
sociceconomics of fisheries for tuna and tuiike species (e.g., sale price, operating costs, jobs).

The Fisheries Development Division of the Pacific Islands Forum Fisheries Agentyag beercollating monthly

time series of tuna price data on key markets to use them as indicators of the trends in the price received by operator
Time series of price cover the period from January 2000 to December 2021 and include (i) Thai import pricde for whe
round frozen skipjack and yellowfin tunas (USD/t; cost and freight), (ii) Japanese import prices for fresh and froze
bigeye and yellowfin tunas caught with longline (YEN/kg; cost, insurance and freight) and (iii) US import prices for fre
(chilled) bgeye and yellowfin tunas from Oceania caught with longline (USD/kg; free on board). Fish prices wer
adjusted for inflation using US Consumer Price Index data to obtain real prices (et al. 2020 These time series

are considered more representative of trends in tuna price than the prices received by operators-{iessebprices)
which may strongly depend on the markets and transport costs.

In addition, the FFA collates information on fuel price which is a mdajegr of costs in high seas fisheries is considered

a good proxy of fishing costSdla et al. 2018 with the assumption that real nefuel fishing costs have remained
constant over timeRuaia et al. 2020The price collated by FFA is based on the arithmetic average of the Brent, Dubai
and West Texas crude oil prices and provides a global index of the value of fuel for fishing vessels. Time series of im
price for tropical tunagnd fuel price are given ifippendix |

Regional Observer Scheme

Resolution 11/0%4n the ROS makes provision for the development and implementation of national observer scheme:
among the IOTC CPCs starting from July 2010 with the ovargmibjective of collecting S NA FA SR OF (i OK
scientific data related to the fisheries for tunaandtdnd { S A LISOA Sa Ay (i KSThelRD$ dimsltoNE |
covera I 4 £ SFad p» 2F (GKS ydzyo SNJ 2 €fleét bdgaddk GPE whifefishindSinitie IGTE N
Area of competence of 24 meters overall length and over, and under 24 meters if they fish outside their EEZs shal
O2@SNBR 08 (KA Dbsereadsthlddieddd aspartSoiiledROS includestiing activities and vessel
positions, (ii) catch estimates with a view to identifying catch composition and monitoring discards, bycatch, and siz
frequency, (iii) gear type, mesh size and attachments employed by the master, and (iv) information tdlemaldss
checking of entries made to the logbooks (i.e., species composition and quantities, live and processed weight a
location). In addition, the ROS database includes morphometric data (i.e., lengths and weights) collected at sea
fisheries obsearers which are of particular interest for deriving morphometric relationships.

A comprehensive description of the status, coverage, and data collected as part of the ROS is provide@@2IDTC (
Although incomplete and characterized by a large variability in coverage between fisheries and over space and tirr
observer data include information on the fate of the catches (i.e., retained or discarded at sea) as well as on tt
condition of the discals. Observer data are also the main source of spatial information on interactions between I0TC
fisheries and seabirds, marine turtles, cetaceans, as well as any other species encountered.

To date, the ROS regional database contains information for adbigb83 commercial fishing trips (886 from purse
seine vessels and 697 from longline vessels of various types) made during the perie20200Bom 7 fleets:
EU,France, Japan, Sri Lanka for longline fisheries and EU,Spain, EU,France, RepubliMailikitusa Seychelles for
purse seine fisheries. In addition, observer trip reports have been submitted to the Secretariat by some CPCs (e.
Taiwan,China) but data were not provided according toRl@S standargigle factopreventing their inclusion in the
ROS regional database.
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Tagging data

Tag release and recovery data gathered in the framework of the Indian Ocean Tuna Tagging Programme (IOTTP), w
encompass data gathered dog the Regional Tuna Tagging Progdetdian Ocean (RTAIR) and data gathered during

a series of smalicale tuna tagging projects in Maldives, India, Mayotte, Indonesia and by other institutions, e.g., the
Southeast Asian Fisheries Development Cer8&AFDEC) and the National Research Institute of Far Seas Fisherie
(NRIFSF), with the support of IOTC. In 2012, the data from past projects implemented in Maldives in the 1990s we
added to the tagging database at the Secretariat.

Morphometric data

Different lengthlength and lengthweight relationships have been estimated for Indian Ocean tropical tuna based on
morphometric data collected through fisheries monitoring programs and research projedite(d.

Table 1: Summary of morphometric relationshiapailable for Indian Ocean tropical tunas. FL = fork length (cm); RD = round weight (kg); GG =
Gilledand-gutted weight (kg). N = number of samples; LL = longline; GN = gillnet; PL = pole and line; PS = purse seine; OT s Other gear

Species | Equation Gears N MinFL { MaxFL a b Reference
RD = a*FL"b GN;PL;PS 2,156 29.5 174 2.2170e05 3.012110; Chassot et al. 2016
BET GG = a*FL"b LL;OT 12,047 70.0 187 1.5921e05 3.041541} Geehan and Pierre 2013
RD = a*GG+b } LL;OT 12,047 70.0 187 1.1300e+00; 0.000000} Geehan and Pierre 2013
SKJ RD = a*FL"b ALL 1,762 30.0 73 4.9700e06 3.392920! Chassot et al. 2016
RD = a*FL"b GN;PL;PS 25,386 29.0 166 2.5490e05 2.966700; Chassot et al. 2016
YFT GG = a*FL"b LL;OT 15,133 72.0 177 9.4007e06 3.126844; Geehan and Pierre 2013
RD = a*GG+b | LL;OT 15,133 72.0 177 1.1300e+00 0.000000} Geehan and Pierre 2013
Methods

The release of the IOTC curatedta setsfor tropical tunas is done following some processing data steps which are
briefly summarized below.

Data processing

First, standard controls and checks are performed to ensure that the metadata and data submitted to the Secretariz
are consistent and include all mandatory fields (e.g., dimensions of the strata, etc.). The controls depend on each ty
of data set and magequire the submission of revised data from CPCs if the original one is found to be incomplete.

Second, a series of processing steps is applied to derive the best scientific estimates of nhominal catches for the 16 I(
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 anddaffartheFAO FishStat databgse
data on imports of tropical tunas from processing factories collaborating withlrtternational Seafood
Sustainability Foundatigretc.;

b. For some specific fisheries characterized byuediwn, outstanding issues in terms of data quality, a process
of re-estimation of species and/or gear composition may be performed based on datalkédedilam other
years or areas, or by using proxy fleet (i.e., fleets occurring in the same strata which are assumed to have
very similar catch composition, e.g., Moreno et 2012 and I0TC2018);

c. Finally, a disaggregation process is performed to break down the catches by spabies) and gearTable
3) when these are reported agygregatesof multiple species or gears.
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Table 2List of species groups that include one or more tropical tuna species

Species code | Species name Species scientific name BET SKJ YFT
AG10 Skipjack tuna and kawakawa Katsuwonus pelamis; Euthynnus affinis N
AG35 Yellowfin tuna and skipjack tuna Thunnus albacares; Katsuwonus pelamis N N
AG45 Albacore, yellowfin tuna and bigeye tuna : Thunnus alalunga; Thunnus albacares; Thunnus obes N N
TUN Tunas nei Thunnini N N N
TUS True tunas nei Thunnus spp N N N
TUX Tunalike fishes nei Scombroidei N N N

Table 3List of gear aggregates with their component gear codes (limited to gear aggregates that have reported catches of mapjcal tu

Aggr. code | Gear aggregate Category BB GILL i HAND i LIFT LL LLCO PS PSS RR SPOR i TRAW i TROL

BBPS Baitboat and purse seine Baitboat N N

Gillnet and hand line and .
GIHT troll line Gillnet N N N

HATR Hand line and Troll line Trolling N N

HOOK Hook and line Trolling N N N

Coastal Longline and Troll

CoULS line combination

Longline N N

UNCL Unclassified Other N N N N N N N N N N N N

Third, and applying only to the five major IOTC species (albacore, bigeye tuna, skipjack tuna, yellowfin tuna, a
swordfish), geaeferenced catches are raised to the best scientific estimates of nominal catches using all availabl
information, includingexpert knowledge, and by either leveraging data from proxy fleets or adopting substitution
schemes when the spatiemporal information is not available for a given stratum.

For this reason, the raised catches data sets represent the best scientific estinighe geereferenced catches given

the information available to the Secretariat and the issues with data availability and data quality affecting severe
fisheries. Raised data comprise estimated catches both in weight and number and stratified, byorethr, fleet, gear,
school type (when available) and 5x5 degrees grid, covering the entire time series for which nominal catches a
available. The average weight of each species can be computed directly from the raised weights and numbers for e
fishery, with the accuracy of the results being directly proportional to the availability and quality efefe@nced

catch and sizérequency data for the stratum.

Fourth, and applying to all 16 IOTC species plus the most common shark species defined in the appeliglices of
Resolution 1501, filtering and conversions are applied to the simmjuency data in order to harmonize their format
and structure and remove data which are roompliant with IOTC standards, e.g., when provided with size bins
exceeding the maximum width considered meggful for the specied@TC 2020a

The standard length measurements considered at IOTC are the eye fork length (EFL; straight distance from the orbi
the eye to the fork of the tail) for black and blue marlingldhe fork length (FL; straight distance from the tip of the
lower jaw to the fork of the tail) for all other species subject to mandatory size measurem@it€ 020a All size
samples collected using other typesrmkasurements are converted into FL and EFL by usingQh€ equations
considering size range and intervals that may vary with spe€ies.|OT&@ndorsed equations exist to convert from a
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given length measurement for a species to the standard FL and EFL measurements, the original size data are
disseminated but kept within the IOTC databases for future reference.

Last, a specific pross is applied to the tagging data collected for the three tropical tuna species, to specifically filter
dubious records, correct for potential tag loss, and adjust for umdporting of recapturesiQTC 20200

Dataquality

A scoring system has been implemented to assess the quality of the nominal catcheffattrand sizefrequency

data available at the Secretariat for all IOTC species. The determination of the score varies according to the type
data set andaims to account for reporting coverage and compliance with IOTC reporting standatids §. Overall,

the lower the score, the better the quality. It is to note that the quality scoring does not account for sources of
uncertainty affecting the nominal tehes such as undeeporting and misreporting.

Table 4: Key to IOTC quality scoring system

Data set Criterion By species | By gear
Fully available 0 0
Nominal catch Partially available 2 2
Fully estimated 4 4
Available according to standards 0 0
Not available according to standards 2 2
Catch and effort
Low coverage (<30% logbooks) 2
Available according to standards 0 0
Not available according to standards 2 2
Size frequency
Low coverage (<1 fish per tonne caught 2
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Results

Nominal catches

Historical trends (195€2021)
Total nominal catches reported for the 16 species under the mandate of the Indian Ocean Tuna Commission (10
have steadily increased from the 1950s to reach a maximum of over 1.9 million t in 2018 (1.88 million t in 2021).

Tropical tuna have always donatied the total IOTC catch between 1950 and 2021, although their contribution to total
catches has varied over time in relation to different factors such as the expansion of fisheries targeting other specie
the development of the purse seine fishery stag from the 1980s, and the threats of piracy in the late 2010s.

In 2021, the total catch of tropical tuna in the Indian Ocean has been estimated at 1.16 million t, corresponding t

61.7% of catches of all IOTC species combined.
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Figure 2: Annual time series of cumulative nominal absolute (a) and relative (b) catches (metric tonnes; t) of all |I@ficCttunadike species
by species category for the period 198021

Catches of tropical tunas in the Indian Ocean show a sharpaiserfeom the early to mid980s, following the arrival

of purse seiners from the Atlantic Ocean and the quick development of the fishery. Eventually, purse seine catch:
showed a constant increase until the r2000s, when annual total catches from all ébrtropical tuna species
combined exceeded 1.22 millionKi§. 3.

While yellowfin tuna dominated the tropical tuna catches prior to the 1970s, its contribution decreased from over 60%
in the mid1950s to around 40% of the total catch in the early 1980&lue that has remained fairly stable over the
last four decadesHig. 3. Annual catches of yellowfin tuna increased from around 28,000 t during the 1950s to around
435,000 t in recent years.

The contribution of skipjack tuna to total tropical tuna das shows an almost continuous increase over time, from
less than 30% of the totals in the ml®50s to over 50% in recent yeakd. 3. Annual catches of skipjack tuna
increased from around 15,000 t during the 1950s to around 580,000 t in recent years.

Bigeye tuna has generally been the species that contributed the least to total tropical tuna cdiithe} (n fact, its
contribution shows a steady decline from 30% in the late 1970s to 10% in recent years. Annual catches of bigeye tu
increased fromaround 7,000 t in the 1950s to around 87,000 t between 2017 and 2021{Se&20222\WPTT2407b

- BET datdior additional information).
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Figure 3: Annual time series of cumulative nominal aliseqla) and relative (b) catches (metric tonnes; t) of Indian Ocean tropical tuna by species
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The majority of tropical tuna has been caught by industrial fisheries from thel&80s throughout the 1990s and
2000s, contributing to aut 64% of the total catch over that periolig. 4. In the same years, total catches of tropical
tuna taken by Indian Ocean artisanal fisheries increased steadily to annual values of around 425,000 t in recent yec

Following the major decline of the whes by industrial fisheries in the late 2000s, catch levels of artisanal and
industrial fisheries remained comparable at about 448,000 t per year between 2010 and 2015, when a new increa:
in industrial catches saw their contribution reach 61% of thaltobpical tuna catch, i.e., about 678,000 t as recorded

in recent yearsKig. 4.
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Figure 4: Annual time series of nominal catches (metric tonnes; t) of Indian Ocean tropical tuna by fishery type foodhE9pe2021

Tropical tunas are harvested by a large diversity of fisheries and fishing gears, and except longline fisherisgand pu
seine fisheries catching frevimming schools, all other fisheries have shown an increasing trend in their total catch
over the last decades$-{g. 53. The contribution of the different fisheries to the total tropical tuna catch has showed
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major changs over time in relation with the development, expansion, or decline of the fisheries between 1950 and
2021 Fig. 5.
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Figure 5: Annual time series of nominal catches (metric tonnes; t) of Indian Ocean tropical tuna by fishery for the perR8219

Main fishery features (2012021)

Purse seines, gillnets, and pole and lines contribute to the large majority of tropical tuna catch in the Indian Ocean.
recent years, purse seine on tuna schools associated with drifting floating objects has been tharddisiing gear,
representing about one third of the total tropical tuna catch estimated by the IOTC Secretariat for the years betweel
2017 and 2021T@ble 5. Over the same period, gillnets and pole and lines have contributed to 17% and 11.6% of the
total catch, respectively. Catches from coastal line fisheries are also substantial in the Indian Ocean (18.7% for

combined line fisheries) while longline fisheries now represent a small part of the tropical tuna catch, i.e., 6.3% for &
combined longlie fisheries.

Paged of 43



|0OTC2022-WPTT2-03a._ReviTROP

Table 5: Mean annual catches (metric tonnes; t) of Indian Ocean tropical tuna by fishery between 2017 and 2021. LSasssidiatad with
floating objects; FS = frevimming schools

Fishery Fishery code Catch Percentage
Gillnet GN 187,201 17.0
Baitboat BB 128,125 11.6
Line | Handline LIH 99,358 9.0
Line | Coastal longline LIC 65,253 5.9
Purse seine | Other PSOT 59,881 5.4
Purse seine | FS PSFS 55,618 5.0
Line | Trolling LIT 42,465 3.8

Longline | Other LLO 1,473 0.1

Tropical tunas are currently caught at high levels by several fleets, with EU,Spain ranking first during the period 201
2021 thanks to the high productivity of its largeale purse seiner&ig. §. The other major fishing nations (according

to their reent catch reports) are Indonesia, Maldives, and Seychelles, which are described by very different profiles
terms of fishery composition. These four countries together have contributed to 54.1% of the total tropical tuna catct
of the Indian Ocean betwee2017 and 2021.
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Figure 6: Mean annual catches (metric tonnes; t) of Indian Ocean tropical tuna by fleet and fishery between 2017 and22ilcation of
cumulative catches by fleet. FS = fi®gimming schools; LS = schools associated with floating objects

Fig. 7and Fig. 8present the recent temporal trends in nominal catch of tropical tuna by fishery group and fleet in the
years between 2017 and 2021. Overall, catch levels strongly vary across fishery groups while the main fleets disp
different interannual changeis catches within each fishery group.
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Figure 7: Annual catch (metric tonnes; t) trends of Indian Ocean tropical tuna by fishery group between 2017 and 2021
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Figure 8: Annual catch (metric tonnes; t) trends of Indian Ocean tuna by main fishery groflgeabétween 2017 and 2021
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Reporting quality of nominal catch data

The quality of the nominal catch data reported for tropical tuna to the IOTC Secretariat shows major variability ove
the years Fig. 9. As expected, the overall reporting quality fodurstrial fisheries is better than for artisanal fisheries,
mostly because larger vessels are generally monitored with logbooks and landing recording systems. The collectior
fisheries data for coastal smaitale and serrindustrial fleets is generally one difficult from a logistical point of view,
since it generally requires the implementation of routine stratified catch assessment surveys combined with regula
boat frame surveys and data processing systeGe(ly & Bzigos 1985Stamatopoulos 2002 The reporting quality

of the nominal catch data has shown an increasing trend over the last decade although it decreased20221)19
partly due to the COVHD9 pandemic. In 20 the percentage of tropical tuna catches fully or partially reported to
the Secretariat was 86%.
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Figure 9: (a) Annual nominal catches (metric tonnes; t) of Indian Ocean tropical tuna estimated by quality score anenfagpest nominal
catch fullyor partially reported to the IOTC Secretariat for all fisheries and by type of fishery, in the pericA250

Further details on potential bias in species composition for some industrial purse seine fleets

The Working Party on Tropical Tuna at it§' 8&ssion in October 2019 highlighted how the relative composition of
tropical tuna species reported by the EU pugseine fleet for the statistical year 2018 was in potential disagreement
with previous years, as well as with other fleets (such as Seychelles) operating under similar conditions and

comparable fishing groundsXTC 2019

In particular, it was noted how the percentage of bigeye tuna catches reported foaf€dBiated school by the EU
during 2018 (10.39%) was higher than before (average: 6.44%), at the expense of yellowfin tuna which accounted
25.08% of ttal catches in the same year (average: 30.76%), while skipjack tuna contribution remained quite stable ¢
64.53% (average: 62.8%).

In October 2022, under the advice of the Working Party on Tropical Tunas, the IOTC Secretstigiated the
species compsition of purse seine catches on F@&ociated schools reported by the Spanish component of the EU
fleet in 2018, with the view of harmonizing the results with those reported in recent years by comparable fleets
(including the rest of the EU).

The reestimation reduced the fraction of bigeye tuna for 2018 while increasing back yellowfin and skipjack tuna
catches to level comparable to previous and following years (at least until 2019). The results oE#timetion are
summarized irFig. 10gall EU thgs combined) anBig. 11dor the Spanish component.

Originally, the disproportion in EU bigeye tuna catches compared to previous years was more evident in the Spani
component of the fleet, and reached a peak of 12.24% in 2018 compared to an ave®§éoofor all other years.
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Now, with the reestimation applied by the IOTC Secretariat, the species composition appears to be more uniform, a
least until 2019. Slightly high¢han-average values for the proportion of bigeye are reported by EU,Spain iha2@
2021, at the expenses of the relative proportions of skipjack in 2019 and yellowfin inFE2§2QXa.

Until 2021, neither the French component of the EU purse seine fiégt {1b nor any of the Etdssimilated purse
seine fleets (i.e., Seychellasd Mauritius Figs. 12&b) appeared to show the same anomaly encountered for EU,Spain
in 2018 in terms of species composition.

Conversely, EU,France reported in 2021 a highan-average fraction of bigeye tuna and skipjack tuna compared to
previous yeg with yellowfin tuna dropping to less than 30% of total pusegne catches on F@sociated schools
for the first time in recent years.

Same appear to be the case for Seychelag. (LOd which in 2021 reported a high#nan-average fraction of bigeye
tuna and skipjack compared to previous years, with yellowfin tuna dropping to less than 25% of totasginese
catches on FOBssociated schools for the first time in recent years, and skipjack reaching almost 70% of total catche
of tropical tuna repoted by the fleet.

a. European Union b. Assimilated fleets

Year BET (%) | YFT (%) SKJ (%) Year BET (%) | YFT (%) SKJ (%)

2016 6.6 331 60.2 2016 6.3 31.7 62.0
e o e e o - B —
e o - | e - e —
e o i | e - e —
o o - | o - e —
- e i - el - o =

Figure 10: Annual species composition (in % of catches by species) of the three tropical tunas as reported basked#@& component of
(a) the European Union and (b) assimilated purse seine fleets, all flags combined, forrh@Q@E&021. The background intensity colour of
each cell is directly proportional to the catch level (by species). Data sduneearea catch dataset for purse seine fishei(Res. 15/Q)

a. EU,Spain b. EU,France

Year BET (%) | YFT (%) SKJ (%) Year BET (%) YFT (%) SKJ (%)
2016 7.0 32.2 60.8 2016 5.7 355 58.8
R oo - = e - S .
e o - el e - e o
e o - |- e - e o
- o - g | = o - o e
e o - = el - e —

Figure 11: Annual species composition (in % of catches by species) of the three tropical tunas as reported byassedi@&d component of
the European Union (a) Spain and (b) Fraitegged purse seine fleet for the years 2€A021. The backgroundtensity colour of each cell is
directly proportional to the catch level (by species). Data souncez-area catch dataset for purse seine fishei{Res. 15/02)
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a. Seychelles b. Mauritius

Year BET (%) YFT (%) SKJ (%) Year BET (%) YFT (%) SKJ (%)
2016 6.9 329 60.2 2016 5.9 36.2 57.9
v o - | e - e —
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e S - | e - - -
e o -~ = o - e -
o o - el e - B —

Figure 12: Annual species composition (in % of catches by species) of the three tropical tunas as reported byp$sedi@&] component of
the (a) Seychelles and (b) Mauritius purse szt for the years 201-2021. The background intensity colour of each cell is directly proportional
to the catch level (by species). Data soutgee-area catch dataset for purse seinehisies(Res. 15/02)

The fleetspecific ternary diagrams of reported species compositions for catches eas308ated schools in the years
20102021 indicate a tendency (which became more evident from 2019 onwards) at decreasing the proportion o
yellowfin in favour of skipjack and bigeye turag. 13.

While this can be a consequence of the measures put in place to fulfil the requirements of Res. 19/01 (superseded
wSa®d umknam F2N GK2&S /t/a GKI G KI Gr8dfroniall 2volas CACSiRbetie? |
understand the factors contributing to this evident shift in species composition detected in recent years, and more

specifically to clarify the impact of changes to the statistical procedures for the calculationl afaficia estimates.

Furthermore, the issues encountered with the original species composition of tropical tuna catches reported by th
FOBassociated component of the European Union purse seine fleet have been temporarily dealt with by implementini
the re-estimation of concerned gespatial catches in agreement with IO0X99.

Ly WdzZ & HnuH GKS {SeOKStftSa CAaKAy3I ! dzi K2A#r dodtinubysC! 0
revision and remodkng, the Authority and the Ministry have found that T3 skews the resultant data upward, to some
extent close to 20% on individual vessel. We have sought assistance of some experts involved in the original desic
T3 and it has been concluded that f@22 with the current change in fishing technique, frequency, lack of sampling
due to Covid, species mix composition, etc. the reliability and accuracy of this model is no longer what it used to be :
therefore, redundant in a certain way. For the 2021adlée Authority (Flag State) has submitted its figures based on
the landings and actual declarations of the Logbooks, rather than T3. This seems to bear more weight and more reali
from what we have been following, tracking and trendiagX 0 ¢ ®

Therefor, current purse seine catches for the statistical year 2021 submitted by Seychelles reflect the statemer
above, and this might potentially explain the detected differences in species composition compared to previous year

It is worth recalling thatRes. 15/026 LJ- NI & nl 0 NXBIj dzA NS & Fdbcumentst destribitig2the NP
extrapolation procedures (including riaig factors corresponding to the logbook coverdgge) & LJF NI 2 F G|
reporting cycle of fisheries statistics: at the time of writing, no detailed information in this regard was submitted by
Seychelles and the EU to the IOTC Secretariat and trerefution is advised when comparing recent catch data
(2021) with previous years.
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Figure 13: Ternary diagrams of trends in average annual relative catches by species as reported hyattsoi&®tBd component of the major
purse seine fleets for the p@d 20162021. The larger circle indicates the final year 2021. Data sourestimatedtime-area catch dataset for
purse seine fisherieRes. 15/02)
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Spatial distribution of effort

Lorgline fisheries
By decade (1952009)

a. 1950-1959 b. 1960-1969

c. 1970-1979 d. 1980-1989
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Figure 14: Mean annual effort (millions hooks deployed) exerted by industrial longline fleets by decade, 5x5 grid, dbatflessturcetime-
area effort dataset for longline fisheri¢Res. 182)
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By last years (2012021) and decade (2042D19)

a. 2017 b. 2018
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Figure 15: Mean annual effort (millions hooks) exerted by industrial longline fleets by year / last decade, 5x5 griét.dbdtélesourcetime-
area effort dataset for longline fisheri¢Res. 15/02)
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Purse seine fisheries
All, by decade (198P009)

a. 1980-1989 (EU) b. 1980-1989 (OT)
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Figure 16: Mean annual effort (fishing days) exerted by the industrial purse seine fleets of the European Union ancedsagddEU) vall
other flags (OT) by decade, 1x1 grid, and fleet. Data sotince:area effort dataset for purseeine fisheriegRes. 15/02)
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European Union, by last years (2€2021) and decade (2042D19)

a. 2017 b. 2018
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Figure 17: Mean annual effort (fishing days) exerted by the industrial purse seine fleets of the European Union ancedStaigdldEU) by year
/ decade and 1x1 grid. Data sourtiene-area effort dataset for purseeine fisherie¢Res. 15/02)
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All others, by last years (202021) and decade (20142D19)

a. 2017 b. 2018
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Figure 18: Mean annual effort (fishing days) exerted by the induigtnize seine fleets from other flags (OT) by year / decade and 1x1 grid. Data
source:time-area effort dataset for pursseine fisheriegRes. 15/02)
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Spatial distribution of catch
Georeferenced catches by fishery and decade (195009)

Figure 19: Estimated mean annual tiraeea catches (metric tonnes; t) of Indian Ocean tropical tuna by decade, 5x5 grid, and fishery. Data
source: tropical tuna raised timarea catches
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