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Introduction

The overarching objective of the paper is to provide participants to theSssion of the IOTC Working Party on
Tropical Tunas (WPTT24) with a review of the status of the information on bigeydtuman(is obesyu8ET) available

to the IOTC Secretarias of October 2022. The document provides an overview of the fisheries catching bigeye tune
in the Indian Ocean through temporal and spatial trends in catches and their main recent features, as well as ¢
assessment of the reporting quality of the datatsseA full description of the data collated and curated by the
Secretariat is available in IOTZDZ2J.

Nominal catch

Historical trends (1952021)

Indian Ocean fisheries

Nominal catches of bigeye tuna show an increasiegd over the last seven decades, with annual levels ranging
between 7,000 and 136,000 t (from the rFii®50s to the mieR000s) and with some variability across years. Catches
dropped considerably from the 1at2000s, reaching an annual average of 95,080ring the 2010s, i.e., around 30%
less than what caught on average during the previous decade. Longliners and purse seiners are the main fisheries
the species, and together comprise over 90% of the catches between the 1950s and 2000s, and onah&8Q0ast

full decade Table 1& Figs. 12).
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Table 1: Best scientific estimates of average annual nominal catches (metric tonnes; t) of bigeye tuna by decade aiod fishesriod 1950
2021. FS = freswimming schools. LS = school associated wiithting objects. The background intensity colour of each cell is directly
proportional to the catch level. Data source: raised tiarea catches

Fishery 1980s 1990s 2000s 2010s | 2020s

Purse seine | Other 1,268 2,388 4,012 6,068 7,190
Purse seine | FS 2,340 4,824 6,196 6,033 6,447
Purse seine | LS 4,855 18,315 20,273 18,585 24,440
Longline | Other 106 359 1,101 1,293 433
Longline | Fresh 3,066 26,282 23,490 11,333 9,022
Longline | Deepfreezing 8,110 21,861 30,413 42,972 61,577 - 33,649 25,206
Line | Coastal longline 111 287 548 2,204 4,137 5,819 8,456 9,923
Line | Trolling 23 39 87 261 533 870 1,500 2,229
Line | Handline 9 8 110 181 163 226 1,158 1,132
Baitboat 69 50 110 249 544 997 513 638
Gillnet 15 25 77 597 785 1,492 3,970 3,057
Other 12 19 124 1,386 2,058 2,920

Total 8,337 22,269 32,443 58,119 120,031 - 94,616 92,637

Catches of bigeye tuna increased rapidly in the early 1980s with the development of the industrial purse seine fishe
and the increased activity of vessels using longline and other ge@s. (¢2). Exceptionally high catch levels were
recorded between 297 and 2007, with the highest catches ever recorded in 1999 at over 160,000 t.

a b

170 170

160

140

120

100

80

Total catch (x1,000 )
% total catch

60

40

20

Purse seine | Other Longline | Other Line | Coastal longline . Other
Purse seine | FS . Longline | Fresh Line | Trolling
. Purse seine | LS . Longline | Deep-freezing Line | Handline

Figure 1: Annual time series of cumulative nominal absolute (a) and relative (b) catches (metric tonnes; t) of bigeyisiuery tigr the period
19502021. LS = schools associated with floating objects; FS-sviigening schools. Data source: raisede-area catches
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Between 2010 and 2011 catches dropped considerably to around 53% of 1999 levels, as longline fishing effort in t
western Indian Ocean was displaced eastwards or reduced due to the threat of piracy in areas close to the areas
nationaljurisdiction of Somalia. Catches by purse seiners also declined over the same period, albeit not to the san
extent as longliners thanks to the presence of security personnel onboard purse seine vessels of the EU and Seyche
which enabled fishing opetians to continue.

Catches of all purse seine fisheries combined were variable since 2011, with unusually high catches reported dur
2021 (44,000 t) and potentially affected by changes in data processing methodologies introduced by some importa
fleetswhich might affect recent estimates. More specifically, a change in the methodology used to estimate specie
composition by EU,Spain introduced unusually high catch figures for bigeye tuna in 2018, but these have bet
temporarily reestimated by the IOTGe&etariat under advice from the IOTC Working Party on Tropical TUD&E (
2022P and in agreement with I0TE0(L99.

Longline fisheries, on the contrary, showed markezteasing trends in reported catches of bigeye tuna in {pirsicy
years, reaching a peak of 84,000 t in 2012 before initiating a new decline that brought catch levels down to the rece
minimum of 27,000 t reported in 201&ig. 2.
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Figure 2: Annualrie series of catches (metric tonnes; t) of bigeye tuna by fishery group for the perioe20230 Data sourcédiest scientific
estimate of nominal catches
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Table 2: Best scientific estimates ofaal nominal catches (metric tonnes; t) of bigeye tuna by fishery for the period2022. The background
intensity colour of each cell is directly proportional to the catch level. Data source: raisedraeatches

Fishery 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Purse seine | Other 6,078 6,938 6,375 6,240 5,966 6,604 4,805 5,586 7,995 6,386
Puseseine|Fs | 7180|  4659| 5000 9633| 2489| 10242| 3634| 7470| 4086| 8808
PursesemelLS ............................ 10434 ........... 22809 ........ 14882 ........ 15547 ........ 19330 ........ 19456 ........ 29076 ........ 19440 ........ 20334 ........ 28546
Longline | Other 2,408 1,297 1,442 1,511 985 869 633 643 383 483
Long“nelFreSh ............................ 16816 ........... 16725 ........ 13650 ........ 12401 .......... 7672 ........... 8895 ........... 7196 ........... 8166 ........... 9151 ........... 8893
Longine | Deepfreezing || 65,085|  44.320| 33768| 2153| 20706| 25343| 10220| 21562| 26664 23,748
Line | Coastal longline 7,114 8,965 9,581 9,917 9,509 9,695 6,912 7,504 10,276 9,569
Une|Trolng | 1075|  1308| 1113| 1100 2200| 1549| 1888| 2344| 2579| 1878]
Une| Handine | 2308  1s1|  s3| 1647| 1282|  ss2|  347| 1616 2003| 261
Baitboat 716 345 304 184 844 269 436 632 569 706
Gillnet 3,515 3,286 3,925 3,920 4,734 5,378 5,114 3,525 3,682 2,432
Other 2,100 2,397 2,183 2,142 2,033 2,053 1,621 1,881 2,748 3,093
Total 124,759 113,193 93,058 96,396 86,849 90,905 80,884 80,378 90,471 94,803
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Figure 3: Annual time series of cumulative nominal absolute (a) and relative (b) catches (metric tonnes; t) of bigey¢éynmafifishery for
the period 19562021. Data sourcdiest scientifieestimate of nominal catches

Trends in the artisanal fishery component of bigeye tuna catches in the Indian Ocean are characterized by relati
stable levels between the earlh©80s and the mi®000s, followed by an increase to a maximum of 31% of total
catches reported by artisanal fisheries in 2020. Between 2017 and 2021 mean annual catches of artisanal fisher
were close to 20,000 t (26% of total catches), with industrial fisheries catching on average 60,000 t evéigy@ar (

Regarding purse seirfesheries, historical catches of bigeye tuna by fishing mode showed a general dominance ir
percentages of catches from schools associated with drifting floating objects (FOBs), accompanied by frequent yea
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fluctuations on the relative percentages of th&o fishing modes (i.e., free and associated schools). The Seychelles
and EU purse seine fleets combined (limited to EU,Spain and EU,France, as little to no data is available for EU,Ita
recent years) reported over 60% of their bigeye tuna catches ff@Bassociated schools since the ea2l§00s.

Between 2012 and 2021, catches from all purse seine fleets combined showed a fluctuation between 59% and 89%
the fraction of catches from FGdssociated schools, with around 89% of bigeye tuna catchestezhfnrom FOB
associated schools in 2016 and around 76% in 2621 4.

Among the flagspecific components of the EU purse seine fleet, EU,France appears the less dependent on catches
bigeye tuna on FOBssociated schools. This was particularly trudéil 2017, whereas in following years catches
appeared to be split between the two fishing modes in similar proportion as what reported by the rest of the EU (anc
assimilated) fleets.

Starting with 2019, the purse seine fishery of Seychelles began repartygmerally higher fraction of bigeye tuna
caught on FORssociated schools compared to all other fleets, reaching a peak of almost 98% of catches on FO
associated schools reported for 2020.
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Figure 4: Annual percentages of purse seine-B&#ciated catches of bigeye tuna by fleet for the period 18J2Z1.0Otherincludes purse seine
fleets such as e$oviet Union, I.R. Iran, France (Mayotte), Mauritius, Japan, Korea, Indonesia, Thailaaly, Belize and others. Data source:
time-area catch dataset for purse seine fisheiiRes. 15/02)
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Figure 5: The four bigeye tuna stock assessment areas asdiefi@TC2019H

Table 3: Best scientific estimates of average annual nominal catches (metric tonnes; t) of bigeye tuna by decade arseéstownasirea for
the period 19562021. The background intensity colooir each cell is directly proportional to the catch level. Data source: raisedaisse
catches

SA area 1950s | 1960s | 1970s | 1980s 1990s 2000s | 2010s | 2020s
Al-West 2,432 11,692 17,392 34,824 56,689 76,647 51,512 55,434
AZEaSt ........................... 3 593 ........... 6 908 ............ 9 964 .......... 18156 ........... 43731 .......... 41191 ......... 30945 ......... 27520
s | 108 2se7| 2ser| 2ees| 14743| 14822| sew0| ses]
AOA" Other ....................... 366 ........... 1 082 ............ 1 517 ............ 2 476 ............. 4867 ............. 3518 ............ 3269 ............ 4 031
Total 6,589 22,269 31,720 58,119| 120,031| 136,178 94,616 92,637
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Figure 6: Annual time series of cumulative nominal absolute (a) and relative (b) catches (metric tonnes; t) of bigeystoriadssessment
area for the period 195Q@021. Data source: raised tinagea catches

Catches of bigeye tuna by stock assessmesd avere computed from the estimated raised catches for the species: as
such, they include information provideas isby the major industrial fleets (which generally report raised catch and
effort data in agreement with IOTC requirements, raised to tat#dle and stratified by month, grid, and fishing mode)
as well as estimated timarea catches computed for those fisheries (mostharisanal nature) for which no catch
and effort information is available at all, or is missing for large periods of time.

The most recent bigeye tuna stock assessment further breaks are®/Agdj(into two subregions, i.e., RINNrth)

and R1SSouth while excluding area A@| other) from the analysis, and +allocating catches from the latter to the
corresponding adjacent areal€)XTC 2019b In terms of catch trends by area, longline catches are mostly taken within
the two equatorial regiong15°S to 10°N), while purse seine catches are predominantly taken within the western
equatorial region. A seasonal longline fishery targeting albacore tuna operates in the southern region, where bigey
tuna is taken mostly as a bycatch species.
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Main fishery features (20172021)

Bigeye tuna is caught mainly by longline and purse seiner fisheries from different fleets operating all over the Indie
Ocean. Between 2017 and 2021, purse seine fisheries (all fishing modes combined) caught an average oiimore tl
36,000 t of bigeye tuna per year, contributing to around 42% of total nominal catches for the sfatiks4. During

the same period, industrial longline fisheries represented the second main contributor of bigeye tuna catches, witl
about 32,000 t caght annually (around 37% of the total). Line fisheries are the third contributor of catches for the
species in recent years, with more than 10,000 t caught annually (around 13% of theTiatdd 4 & Fig. 2

Table 4: Mean annual catches (metric tonngsif bigeye tuna by fishery between 2017 and 2021. LS = schools associated with floating objects;
FS = freswimming schools. Data source: raised tiarea catches

Fishery Fishery code | Catch Percentage

Line | Coastal longline LIC 8,791 10.0
Purse seine | FS PSFS 6,850 7.8
Purse seine | Other PSOT 6,275 7.2
Line | Trolling LIT 2,048 2.3
Line | Handline LIH 956 1.1
Longline | Other LLO 602 0.7

Average annual catches of bigeye tuna between 2017 and 2021 have been shared between several CPCs, with arc
94% of all annual catches accounted for by ten distinct fleets, with Indonesia, Taiwan,China, Seychelles, and EU,S
contributing to 15% or mear of average annual catches ea€lg( 7.
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Figure 7: Mean annual catches (metric tonnes; t) of bigeye tuna by fleet and fishery between 2017 and 2021, with indicatiomative
catches by fleet. FS = fragvimming schools; LS = schools associatel fleiating objects. Data source: raised thaeea catches

Catch trends by fishery group in the same period (200Z1) show different behaviors when comparing industrial
longline and purse seiner fisheries, with (relatively) stable trends in catchesifresnds well as from vessels using all
other gearsFig. §.
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Figure 8: Annual catch (metric tonnes; t) trends of bigeye tuna by fishery group between 2017 and 2021. Datassiucintific stimate of
nominal catches

Regarding industrial purse seine fisheries, catches from all fleets combined remained generally stable in the last fi
years, with a recent peak in catches identified in 20Ri.(§. Recent catch trends by purse seine fleét fiahing
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modes combined) show similar trends in the contribution from all major fleets, with generalized increases reported ir
2021 Fig. 10

Overall, changes in catches from purse seine fleets strongly vary with the type of school association.oGdtelees
swimming schools (which are generally lower in magnitude) show a mixed situation with high variability across yea
for all fleets involvedKig. 93, while catches on FGa&ssociated schools have generally stable recent trends, with the
exceptionof 2021 when unusually high catches were reported by Seychelles and EU,Franceamsé¢i®ed schools

(Fig. 98.
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Figure 9: Annual purse seine catch (metric tonnes; t) trends of bigeye tuna by fishing mode and fleet between 2017 &&1-202&wimming
schools; LS = schools associated with floating objects. Data source: raisett@areatches

Recent data from longline fleets show a decreasing trend in bigeye tuna catches until 2018, followed by a new increa
in catches that brought the totals blado 2017 levelsKig. 8, thanks in particular to contributions from the deep
freezing and fresh longline fisheries of Taiwan,China, Seychelles, Japan, and China. All other longline fleets (incluc
those targeting swordfish or bycatch species) are agmped underAll othersand have decreased their bigeye tuna
catch levels since 201Fig. 10D.

Fleets using line or assimilated gears (handline,-tiredl, and coastal longline) show similar trends in catch levels as
those identified for the industriabhgline fisheries since 201Fi¢. §. At fleet level, all major contributors appear to

be in a phase of slight contractions compared to previous years, with catches in 2021 reported at lower levels than f
2020 Fig. 10¢.

Finally, contributions to catdevels from all remaining fisheries (which include gears such as gillnets, liftnets, and pole
and-ines and are aggregated AH otherg have been basically stable since 2017, with the marked decreases in catches
reported by Iranian fisheries complemented by recent increasing trends reported by the fisheries of Indonesia as we
as by some other minor fleet&ig. 10ed) in 2021.
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Figure 10: Annual catch trends of bigeye tuna by fishery group and fleet (metric tonnes; t) between 2017 and 2021. Rataesosentific
estimate of nominal catches
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Changes from previous ATT

Limited but significant changes were detected in the latest time series of catches of bigeye tuna compared to the be
scientific estimates of nominal catches available to the last data preparatory meeting of the the Working Party ol
Tropical Tunas iNMay 2022, summing up to an overall annual changd 8888 t for 2018Kig. 1).

&
L

Difference in nominal catches (x1,000 t)
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Figure 11: Differences in the available best scientific estimates of nominal catches (metric tonnes; t) of bigeye tuveeim thét WPTT and its
previous session (datagparatory meeting held in May 2022)

These changes are a consequence of the request made by the WPTT24(DEstimaie the species composition of

the Spanish component of the European Union ptgsme fleet for 201810TC 2022%) due to the differences
introduced in the original estimates by a revision in the statistical procedures used by EU,Spain. The issue was f
identified during the 21 session of the Working Party on Tropical Tunas held in 20083 2019 and the approach

for the current reestimation was presented during the Working Party on Data Collection and Statistics in the same

year (OTC 2019c

The reestimation applied by the IOTC Secretariat resulted in a decrease of almost 14,000 t in catches of bigeye tul
recorded for 2018 {able 5, while increasing by the same amount EU,Spain overall catches of yellowfin tuna and
skipjack tuna for the year concerned.

Table 5: Changes in best scientific estimates of average annual nominal catches (metric tonnes; t) of bigeye tunaeley, Yishierfy group and
main Indian Ocean area, limited to absolute values higher than 10 t. Data source: best scientific exftimoatéal catches 2020 arid21

Year Fleet Fishery group Area Current (t) Previous (t) | Difference (t)

2018 | EUESP | Purse seine Western Indian Ocean 12,286 26,174 -13,888

Pagel2of 51


https://www.iotc.org/WPTT/24/data/03-NC

IOTC2022-WPTT2-03b_ReviBET

Uncertainties in nominal catch data

Reporting quality

The quality of the nominal catches of bigeye tuna reported to the IOTC Secretariat shows major variability over tf
years Fig. 12. The quality is mostly driven by the contribution of industrial figkseto the total catches and showed

a major declining trend from the 1970s to the 1990s when a substantial part of the catch had to be estimated for nor
reporting (NEI) and Indonesian longline flegt&rera 200). Tre situation improved throughout the 2000s although
some estimation was still performed for NEI, Indonesian, and Indian longline fleets. The reporting quality has show
an increasing trend since the early 2010s due to increased reporting of nominal cécfodaome artisanal fleets

and implementation of Port State Measures which progressively reduced the extent of illegal, unreported, anc
unregulated (IUV) fisheries in the Indian Ocelgig.(12.

Some issues in reporting have been identified over thedastde for some artisanal fleets, including troll lines from
Madagascar, smadicale purse seine and handline fisheries from Mozambique, as well as for the fresh longline fisher
of Tanzania which operated between 2011 and 2014. Furthermore, catchetookisian artisanal fisheries have been
annually reestimated since the early 2010s based on fixed species compositions that depend on each fishing gear a
were derived from samples mostly collected in the 2000srénoet al. 2012. In 2021, the percentage of bigeye tuna
catch fully or partially reported to the Secretariat was 81%.
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Figure 12: Annual nominal catches (metric tonnes; t) of bigeye tuna estimated by quality score (barplot) and percentagi@adfaadch
fully/partially reported to the IOTC Secretariat (lines with dots) for all fisheries (a) and by type of fisheryh@péniod 19562021

Discard levels

The total amount of bigeye tuna discarded at sea remains unknown for most fisheries and time periods despite th
obligation to report these data as per IOREs. 15/02 Furthermore, and except for very specific situations (i.e., the
fish caught is considered unfit for human consumption or there is insufficient storage capacity folloerifigaiiset

of a trip), all tropical tunas caught with purse seine have to be retained onboard sincel@018 Red.9/05).

Discarding of tropical tunas is thought to be small in coastal fisheries and negligible in baitboat fishidees{ al.
2017). Besides, data collected by observers at sea have shown that the level ofluigaafrtropical tunas is low in
the Indian Ocean purse seine fishery, and discarding mostly occurs in schools associated with floatingholjects (

et al. 2013. Purse seine discards of bigeye tuna are mainly coatposfish smaller than 60 cm (~5.7 kg) although a
few larger fish may be discarded when damaded.(13. Estimates for the main component of the Indian Ocean purse
seine fleet available for the period 20@®17 show they amounted to a few hundred tonremually in that period
(Ruiz et al. 2013
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Figure 13: Fork length distribution of bigeye tuna discarded at sea in purse seine fisheries during the per2@el20(t6= 8,482). Data source:
IOTC ROS database

Discardiig may also occur in tropical longline fisheries, mainly due to depredation by sharks and cetRedmmasicoa
et al. 2018. In the Taiwan,China longline fishery of the Indian Ocean for instance, the discardiof bajeye tuna
has been estimated at 4.97% in the fleet targeting bigeye tuna during-2008 Huang & Liu 2000

There is currently little information in the ROS database on discarding practices in longline fisheries except for a sir
sample of fish observed in French and Japanese longliners during22@89The size of the bigeye tunas discarded at
sea by the Reuan-based fresh longline fishery are smaller than in the Japanese-fleeping longline fishery, i.e., a
median of 77.5 cm v&87.5 cm Fig. 14. Recently, the practice of high grading in longline fisheries has been suggested
to occur in some pelagic lolige fisheries operating in the South of the Indian Ocean. Preliminary analysis conducted
on size data of retained bigeye tuna caught in Indian Ocean longline fisheries did support the hypothesis of maj
changes in discarding practice, e.g., that wouldibleed to high grading in relation with the implementationRés.

17/01 (Medley et al. 202}
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Figure 14: Fork length (cm) distribution of bigeye tuna discarded at sea in longline fisheries during the peri2d2B009= 345). Data source:
IOTC ROS database

Overall, more data on discards collected from observers at segequéred to better assess the extent and variability

of discarding practices in Indian Ocean longline fisheries. The IOTC Secretariat acknowledges that several of the C
currently submitting ROS trip reports have all the information and the technicaklieaige to provide the original
scientific data in a format more suitable for incorporation in the ROS database, and therefore the Secretariat is seeki
active collaboration from all concerned CPCs to ensure that new and historical ROS data could the sarbpetted

and used for further analysis.

Georeferenced catch

Spatial distribution of catches

Estimated geeaeferenced catches show the spatial expansion and major changes that took place in the fisherie
targeting bigeye tuna over the last decad&gy( 19. As early as the 1950s, bigeye tuna was caught by-tmagje
longline fisheries across most of the Indian Ocean while coastal gillnet and line fisheries were active in the Arabian £
and baitboats in the Maldives and off the soutlestern coast ofndia representing a small contribution to the bigeye
tuna total catches.

Throughout the 1960s and 1970s, the longline fisheries expanded in the-smstiern part of the Indian Ocean,
including in the Mozambique Chann€&id. 15kc). From the 1980s, thpurse seine fishery developed in the western
Indian Ocean, with most of the bigeye tuna caught by-B€d8ciated school§ig. 154.

During the 1990s and 2000s, the purse seine fishery increased its catches and expanded its fishing grounds in
western hdian Ocean while a large fresh longline and line fishery developed in the-@@astern Indian Oceark(g.
15ef).

The overall annual distribution of bigeye tuna catches by fishery has changed little over the perie2D2Q1fig. 16.
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Georeferenced cathes by fishery and decade (192009)
a. 1950-1959 7 b. 1960-1969
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Figure 15: Estimated mean annual thaea catches (metric tonnes; t) of bigeye tuna by decade, 5x5 grid, and fishery. Data source: raised time
area catches
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Georeferenced catches by fishery, last years (262G21)and decade (2012019)

a. 2017
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Figure 16: Estimated mean annual tiaea catches (metric tonnes; t) of bigeye tuna by year / decade, 5x5 grid, and fishery. Data source: raised
time-area catches

Indonesia appears to have developed an industrial purse seireryisince 2018Fig. 16de), which mainly operates
in coastal areas of the eastern Indian Ocean with vessels of length overall (LOA) between 30 and 40 m. Baitboat fisk
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is essentially concentrated in the Maldives archipelago while line fisheries (henbhing and coastal longline) are
widely used along the coasts of India, Sri Lanka, and Indonesia.

Uncertainties in catch and effort data

Catch and effort series are available for most industrial fisheries and some important artisanal fisheries.rHmwveve
many artisanal fisheries, these data are either not available or are considered to be of poor quality. Consequently, tt
trend in quality of the catch and effort data is driven to some extent by the relative contribution of artisanal fisheries
to the total catches of bigeye tun&if. 17). The main issues identified in the past concern:

w the freshtuna longline fisheries of China and Taiwan,China, for whiclrgfecenced catch and effort data
have only been available since 2006 and 2007 when nominal catch data have been reported since 1995 a
2001, respectively;

w purse seine and frestuna longline fisheries of Indonesia, with data only available from 2018 onward
(although logbook coverage is thought to be low);

the purse seine fisheries of I.R. Iran (until 2004) for which data are either incomplete or lacking;
the longline fisheries of Slcanka (since 2014), described by poor quality effort data;

some coastal fisheries using hand and/or troll lines for which no data (or incomplete data) have been reporte
to the Secretariat, in particular: Comoros (until 2018), Indonesia (2018 and 2020)itius (since 2011 but
without data from 2013 to 2015), and France,Reunion (until 2012).

a. b.
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- ©
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Figure 17: (a) Annual nominal catches (metric tonnes; t) of bigeye tuna estimated by quality score and (b) percentagdetgeed catches
reported to the IO0’C Secretariat in agreement with the requirements of Res. 15/02 for all fisheries and by type of fishery, in the period 1950
2021

The percentage of data considered of good quality (scores)f\aried between 59984% during the 1990s and
2000s, and hagabilized over the last decade showing an overall increasing trend from 59% in 2012 to 96% in 202:
with 96% of good quality data available in 20Big( 17ab). Catch and effort data have progressively become available
for some important fisheries such esastal and fresh longlines as well as hand lines from Sri Lanka since 2014, coast:
longlines from I.R. Iran since 2016, sksatle purse seines and fresh longlines from Indonesia since 2018, and some
smaller fisheries such as trolling from Indonesid aand line from Kenya since 2018.

Nevertheless, geceferenced catch and effort data were not available for about 4% (i.e., around 3,900 t) of the total
nominal catches of bigeye tuna in 2021. In addition, no spatial information has been provided hyIthé/Ehdustrial
purse seine fishery (since 2016), accounting in 2021 for relatively low total catch levels of bigeye tuna of ~300 t.
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Size composition of the catch

Samples availability

By fishery group
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Figure 18: Availability of bigeye tuna sfrequency data as absolute number of samples (left) and relative number of samples (right) per year
and fishery group. Data sourcgandardized sizfrequency datase(Res. 15/02)

Comprehensive sizigequency data for bigeye tuna are only available from the beginning of the 1980s (see also
Uncertainties in sizérequency datd

Most of the samples available to thHOTC Secretariat have been collected since the development of the purse seine
FAAKSNE Ay (GKS LYyRAdisglD h®DSYVIESE yRA RS 02 NIISR O Sdich&Bize | U
for the fleets and years concerned). This explains thenitagde of the samples available from these fisheries which

at its peak reached over 20 million individual lengths reported for a single kigarl@.

The contribution of longline fisheries to the total available samples for the species became moret eideg the
2000s, and reflects the actual level of catches from these fisheries. In general, samples from all other fisheries (usi
baitboats, gillnets and miscellaneous gears mostly of artisanal nature) are limited and highly dependent on the flee

(Fig. 32.
Due to the CoViRl9 pandemic, sizéequency data of bigeye tuna collected by purse seine fisheries are basically
unavailable for 2020, if not for a very limited number of individuals sampled by EU,France, Mauritius, and Seychelle

The spatial disibution of the available samples by fishery type in the last five years is generally representative of the
fishing grounds where the fisheries operate, and proportional to the level of recorded capfiged9.
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Figure 19: Spatial distribution (avg@number of samples per grid per year) of available bigeye tundrsiq@ency data for each fishery group
in the period 20172021. Data sourcestandardized sizérequency datasef(Res. 15/02)
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Figure 20: Availability of bigeye tuna sfrequency data as absolute number of samples (left) and relative number of samples (right) per year
and purse seine fishery type. Data soursiendardized sizérequency datase(Res. 15/02)
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Figure 21: Spatial distribution (average number of samples per grid per year) of available bigeye tiregueirey data by purse seine fishery
types in the period 201-2021.Data sourcestandardized sizérequency datase(Res. 15/02)

Page21of 51


https://www.iotc.org/WPTT/24/data/09-SFBET
https://www.iotc.org/WPTT/24/data/09-SFBET

IOTC2022-WPTT2-03b_ReviBET

Longline fisheries
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Figure 22: Availability of bigeye tuna sfrequency data as absolute number of samples (left) and relative number of samples (right) per year
and longline fishery type. Data sourggandardizd sizefrequency datasefRes. 15/02)
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Figure 23: Spatial distribution (average number of samples per grid per year) of available bigeye t{negsireey data by longline fishery
types in the period 201-2021. Data sourcestandardized sizérequency datase(Res. 15/02)

Coverage levels of bigeye tuna samples over the considered timeframe confirm howreegrpg longliners from
Taiwan,China are regularly exceeding the minimum threshaldaéasured fish per metric tonne of retained catches.
Sizefrequency data from the other major dedpeezing longline fleets reached or surpassed that level only in a few
years over the same period with the exception of those from Seychelles which atigelglavell sampledKig. 23.
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Information provided by the Seychelles Fishing Authority indicates that complementaifyesinency data collected
throughout the period 2012021 should be submitted to the Secretariat in 2023. However, it is importarttothat

a comprehensive analysis of the longline diaguency data available at the IOTC Secretariat showed some strong
variability in the quality and reliability of the data available from Taiwan,China and Seychelles over time and spac
with the recommendation to omit all these data from stock assessments until the issues have been addresged (

et al. 202) (see also details in sectidimcertainties in sizérequency datj.
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Figure 24: Sizrequency samples coverage (number of fish measured by t of retained catches) of bigeye tuna caught by the méjeeziegp
longline fleets, by fleet and year (20@021). Data sourcestandardized siz&requency datasefRes. 15/02)

In the case of frestuna longliners, the level of coverage (and more in general the availability of samples) varies greatl:
with the fleet and years consiged. In recent years, only Taiwan,China managed to consistently reach the minimum
level of coverage, while all other fleets alternate several years for which no samples are available with sporadic pea
in sampling rate (e.g., Mauritius in 2019, Seyclsate2020, Malaysia in 202021) Fig. 25.
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Figure 25: Sizirequency samples coverage (number of fish measured by t of retained catches) of bigeye tuna caught by the majorafresh
longline fleets, by fleet and year (20@021). Data sourcestandardized siz&equency datasefRes. 15/02)

Longliners targeting swordfish are also known to interact frequently with the species. Among the major fleets involvec
Australia is the one that has begenerally sampling the species at very good levels, well above the minimum threshold
required by IOTC in recent years, except 2021 for which no information was received. All other fleets tend to alternat
years of sufficient sampling with years in whiot information was collected or reported to the Secretariat. The
swordfish longline fishery of EU,Spain ranks worst in terms of coverage level, with no single year in the consider
timeframe where the minimum coverage was reachE( 295.
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Figure 26: Refrequency samples coverage (number of fish measured by t of retained catches) of bigeye tuna caught by the major swordfis
targeting longline fleets, by fleet and year (262021). Data sourcestandardized siz&equency datase(Res. 15/02)
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Figure 27: Availability of bigeye tuna sfeequency data as absolute number of samples (left) and relative number of samples (right) per year
and line fishery type. Data sourcgandardized sizérequency datasefRes. 15/02)
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Figure 28: Spatial distribution (average number of samples per grid per year) of available bigeye tiragugirey data by line fishery types in
the period 20172021. Data sourcestandardized siz&equency datasef(Res. 15/02)

Figure 29: Sizequency samples coverage (number of fish measured by t of retained catches) of bigeymaugha by the major coastal
longline fleets, by fleet and year (20@021). Data sourcestandardized siz&requency datase(Res. 15/02)
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