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Introduction

The overarching objective of the paper is to provide participants at the preparatory meeting of'tlge24ion of the
IOTC Working Party on Tropical Tunas (WPTT24(AS)) with a review of the status of the information on skipjack tt
(Katsuwonus pelamis3KJ) available at the IOTC Secretariat as of May 2022. The document provides an overview
the fisheries catching skipjack tuna in the Indian Ocean through temporal and spatial trends in catches and their me
recent features, as well as an assessmenhefreporting quality of the data sets. A full description of the data collated
and curated by the Secretariat is available in IGZD249.

Nominal catch
Historical trends (1952021)

Nominal catches of skipjack tuna shaw increasing trend over the last seven decades, with annual levels ranging
between 15,000 and 473,000 t (from the ri850s to the mi2000s) and with some variability across years. Catches
dropped considerably from the 1at2000s, reaching an annual amge of 457,000 t during the 2010s, i.e., around 5%
less than what caught on average during the previous decade. Purse seiners, baitboat and gillnetters are the mze
fisheries for the species, and together comprise over 90% of the catches between theah@52300s, and over 90%

in the last full decadel@ble 1& Figs. 12).
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Table 1: Best scientific estimates of average annual nominal catches (t) of skipjack tuna by decade and fishery fod th@582@19. The
background intensity color of each cellisectly proportional to the catch level. Data source: raised tenea catches

Fishery 1950s | 1960s | 1970s 1980s 1990s 2000s 2010s 2020s
Purse seine | Other 93 4,527 7,435 13,563 24,710 41,558 53,407
Purse seine | FS 137 15,252 30,776 25,672 9,516 9,603
Purse seine | LS 415 34,496 124,044 163,801 168,319 -
Longline | Other 45 625 1,812 859 1
Longline | Fresh 4 347 1,351 1,579
Longline | Deepfreezing 244 382 65 38 96 55 71 56
Line | Coastal longline 6 29 186 1,210 2,516 5,064 12,173 11,958
Line | Trolling 2,370 4,190 8,650 12,278 21,128 20,505 25,445 25,618
Line | Handline 22 37 554 1,363 2,825 4,013 5,944 9,232
Baitboat 10,007 15,148 24,688 41,705 76,933 109,622 88,490 121,293
Gillnet 2,309 6,774 11,188 14,521 43,154 111,688 96,041 107,637
Other 104 277 515 1,829 3,468 5,728 7,545 9,922
Total 15,062 26,929 50,926 130,172 319,132 473,017 457,312 -

Catches of skipjack tuna increased rapidly in the-b®80s with the development of the industrial purse seine fishery.
Furthermore, the development of gillnet offshore fisheries from Sri Labkadratne & Maldeniyd995), catching
mostly skipjack tuna, shifted the catch of skipjack tuna in the 199i9s.(12). Exceptionally high catch levels were
recorded from the early 2000s, with the highest catches ever recorded in 2021 at over 650,000 t.
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Figure 1: Annual time series of cumulative nominal absolute (a) and relative (b) catches (t) of skipjack tuna by fiteepefimd 19562021.
LS = schools associated with floating objects; FS ssfvgeming schools. Data source: raised tiarea catbes
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Catches of tropical tuna overall declined in 2011 and 2012 as a consequence of the piracy threats in the Western Ind
Ocean from 2009. Catches of Skipjack tuna however, were least affected, as coastal fisheries contribute significar
to skipjack tma catch, which were least effected by the piracy compared to large industrial fisheries, like purse seiner:
which operated in the Somalia EEZ.

Catches of all purse seine fisheries combined show an increasing trend from 2013, after a slight decrd@seniith20
unusually high catches reported during 2019 (353,000 t). Potential biases caused by changes in data process
methodologies introduced by some important fleets could have affected the catch rate in 2019. More specifically, .
change in the methodogy used to estimate species composition by EU,Spain introduced unusually high catch figure
for skipjack in 2018, but these have been temporaribgséimated by the IOTC Secretariat under advice from the IOTC
Working Party on Tropical Tund®{C 2022band in agreement with [OT20(L99.

Offshore and coastal fisheries like gillnet and baitboat, and more recently line fisheries, show an increasing trend
the skipjackcatches, with gillnet reaching a peak of 118,000 t in 2021, and baitboat peaked at 128,000 t in 2021.

Table 2: Best scientific estimates of annual nominal catches (t) of skipjack tuna by fishery for the peri@@20IPhe background intensity
color of each cell is directly proportional to the catch level. Data source: raiseddnee catches

Fishery 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Purse seine | Other 37,431 42,859 45,411 48,513 44,534 43,821 36,178 42,313 55,938 50,875
Purse seine | FS 2,984 5,742 7,228 7,800 6,888 6,170 6,235 34,335 7,980 11,226
Purse seine | LS 80,989 119,864 122,490 123,994 182,735 208,876 300,877 276,212 212,329 284,678
Longline | Other 1,991 2,224 1 0 6 1 0 1 1 1
Longline | Fresh 5,536 2,303 476 767 537 678 1,546 1,663 1,995 1,163
Longline | Deepfreezing 72 88 65 58 138 67 59 59 64 a7
Line | Coastal longline 13,244 20,396 21,530 8,926 10,786 10,830 9,126 11,495 12,793 11,124
Line | Trolling 22,080 27,086 29,186 27,686 32,195 24,732 21,102 21,410 25,228 26,007
Line | Handline 7,635 6,061 5,216 5,124 5,795 4,241 3,718 6,036 9,474 8,990
Baitboat 68,846 93,025 81,608 82,774 96,299 99,454 111,895 98,039 114,345 128,241
Gillnet 92,555 105,663 102,871 87,376 82,740 99,644 111,960 90,982 96,946 118,328
Other 7,551 8,502 7,967 7,617 7,498 6,976 5,789 7,899 10,195 9,650
Total 340,916 433,812 424,048 400,635 470,152 505,489 608,487 590,445 547,289 650,331
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Figure 2: Annual time series of nominal catches (t) of skipjack tuna by fishery group for the perie?D235Data sourcdiest scientific estimate
of nominal catches
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Figure 3: Annual time ses of cumulative nominal absolute (a) and relative (b) catches (t) of skipjack tuna by type of fishery for the period 1950
2021. Data sourcézest scientific estimate of nominal catches

Trends in he artisanal fishery component of skipjack tuna catch in the Indian Ocean are characterized by fluctuatio
between the mid2010s, after a stable increase from the early 1980s. Substantial decrease to a minimum of 27%
total catches reported by artisanfitheries in 2018. The decline is a result of the reclassification of Maldives fisheries
catches from 2018, particularly baitboat and handline fisheries, into offshore and coastal fisheries, which indicate
that skipjack tuna were mainly caught in offshéisheries. In recent years, some artisanal fisheries, such as Bangladesh
and Yemen reported an increase of skipjack tuna catches in their coastal fisheries. Between 2017 and 2021, me
annual catches of artisanal fisheries were close to 190,000 t (336tabtatches), with industrial fisheries catching

on average 390,000 t every yedid. 3.
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Purse seine catch trends by fishing mode

Purse seine fisheries continued to catch huge quantity of skipjack tuna from schools associated with drifting floatin
objects (FOBs), accompanied by frequent yearly fluctuations on the relative percentages of the two fishing modes (.
free and associated schools). The Seychelles and EU purse seine fleets combined (limited to EU,Spain and EU,Fr
as little to no data iswailable for EU,Italy in recent years) reported over 80% of their skipjack tuna catches from FOE
associated schools since the ea200s.

Between 2012 and 2021, catches from all purse seine fleets combined, fluctuated between 89% and 98% in the fracti
of catches from FOBssociated schools, with around 98% of skipjack tuna catches reported froradsO@ated
schools in 2018 and around 96% in 20Rity(9.
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Figure 4: Annual percentages of purse seine-B8¥8ciated catches of skipjack tuna by fleet for the period 28¥21.Otherincludes purse
seine fleets such as €oviet Union, |.R. Iran, France (Mayotte), Mauritius, Japan, Korea, Indonesia, Thailand, EU,Italy, Belize, and others. D:
source:time-area catch daiset for purse seine fisheri¢Res. 15/02)
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Main fishery features (201-2021)

Skipjack tuna is caught mainly by purse seiner, baitboat and gillnet fisheries from different fleets operating all over tr
Indian Ocean. Between 2017 and 2021, purse seiheriss (all fishing modes combined) caught an average of more
than 316,000 t of skipjack tuna per year, contributing to around 54% of total nominal catches for the spaigies)(
During the same period, offshore fisheries of baitboat and gillnet fiskaepresented the second main contributor

of skipjack tuna catches, with about 110,000 t and 104,000 t, respectively caught annually (around 19% and 18%
the total). (Table 3 & Fig. R

Table 3: Mean annual catches of skipjack tuna (t) by fishery leetv2817 and 2021. LS = schools associated with floating objects; FS = free
swimming schools. Data source: raised tiarea catches

Fishery Fishery code Catch Percentage

Baitboat BB 110,395 19.0
Gillnet GN 103,572 17.8
Purse seine | Other PSOT 45,825 7.9
Purse seine | FS PSFS 13,189 2.3

Average annual catches of skipjack tuna between 2017 and 2021 have been shared between several CPCs, with arc
70% of all annual catches accounted for by coastal fleets, with Indonesia, Maldives, and Seychelles, contributing
50% or more of average aunal catches eacl-{g. 5.
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Figure 5: Mean annual catches of skipjack (t) tuna by fleet and fishery between 2017 and 2021, with indication of curatdhégey fleet. FS
= freeswimming schools; LS = schools associated with floating objects. Data source: raisgaéroatches
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Catch trends by fishery group in the same period (200Z1) show different behaviors when comparing industrial
purse seiner fisheries with other fishery groups, with fluctuated trends in catches from purse seine and continuou
increase from the other fisgdry groups[fFig. §.
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Figure 6: Annual catch (t) trends of skipjack tuna by fishery group between 2017 and 2021. Databsmirseientific estimate of nominal
catches

Regarding industrial pursseine fisheries, catches from all fleets combined remain generally stable in the last five
years, with a recent peak in catches identified in 208ig.(§. Recent catch trends by purse seine fleet (all fishing
modes combined) show similar trends in thentribution from all major fleets, with generalized increases reported in
2019 Fig. 8a.

Overall, changes in catches from purse seine fleets strongly vary with the type of school association. Catches on fr
swimming schools (which are generally lowemagnitude) show a mixed situation with high variability across years
for all fleets involvedKig. 73, while catches on FG&ssociated schools have generally stable recent trends, with the
exception of 2021 when unusually high catches were reported bynkesia and EU,France on F@d8ociated schools

(Fig. 71.
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Figure 7: Annual purse seine catch (t) trends of skipjack tuna by fishing mode and fleet between 2017 and 2021-si@mnfheg schools; LS
= schools associated with floating objects. Data seuraised timearea catches

Recent data from baitboat fisheries, where majority of the catches are from Maldives, show an increasing trend i
skipjack catches from 2018, with a slight drop in 2019, followed by a new increase in catches that brougtatishe to
back to 2017 levels. Iranian gillnet in recent years contributed vastly to skipjack catch from gillnet fisheries of Indie
Ocean, where in 2021 catch was over 50% of 2020 cd.g,

Fleets using line or assimilated gears (handline -lirw|, mastal longline) show an overall decline in catch since 2017.
At fleet level, Indonesia, which is a major contributor appear to be in a phase of slight contractions compared t
previous years, with catches in 2021 reported at lower levels than Zg08).
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Figure 8: Annual catch (t) trends of skipjack tuna by fishery group and fleet between 2017 and 2021. Datébssursegentific estimate of
nominal catches

Changes from previous WPTT

Limited but significant changes were detected in the latest time series of catches of skipjack tuna compared to the be
scientific estimates of nominal catches available to the latt geeparatory meeting of the Working Party on Tropical
Tunas in May 2022, summing up to an overall annual chang®bft for 2018[tig. 9.
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Figure 9: Differences in the available best scientific estimates of nominal catches (t) of skipjack tunanlbleisV@&PTT and its previous session
(data preparatory meeting held in May 2021)

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

the Spanish component of the European Union ptgsime fleet 6r 2018 (OTC 2022bdue 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 2% session of the WorkinBarty on Tropical Tunas held in 2019TC 2019¢and the approach

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

year (OTC 2019b

The reestimation applied by the IOTC Secretariat resulted in a decrease of almost 600 t in catches of skipjack tu
recorded for 2018Table 4 while increasing by the same amount of EU,Spain overall catches of yellowdifotuhe
year concerned.

Besides the major changes in Spanish component of the European Uniorspinedleet, minor changes in other
fisheries from Jordan, resulting from the disaggregation process of aggregated catch in the database.
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Table 4: Chargs in best scientific estimates of average annual nominal catches of skipjack tuna by year, fleet, fishery group andamain Ind
Ocean area, limited to absolute values higher than 10 t. Data source: best scientific estimate of nominal catches 2020 and

Year Fleet Fishery group Area Current (t) Previous (t) | Difference (t)
2020 | JOR Gillnet Western Indian Ocean 4 20 -16
Line Western Indian Ocean 3 14 -11

2019 Baitboat Western Indian Ocean 22 0 22
Line Western Indian Ocean 5 28 -23

2018 | EUESP | Purse seine Western Indian Ocean 132,933 133,626 -693
JOR Baitboat Western Indian Ocean 28 0 28

Line Western Indian Ocean 4 20 -16

2017 Baitboat Western Indian Ocean 31 0 31
Gillnet Western Indian Ocean 4 23 -19

2016 Baitboat Western Indian Ocean 31 0 31
Gillnet Western Indian Ocean 4 21 -17

2015 Baitboat Western Indian Ocean 25 0 25
Line Western Indian Ocean 3 23 -20
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Uncertainties in nominal catch data

Reporting quality

The quality of the nominal catches of skipjack tuna reported to the IOTC Secretariat varies over th&igead (
which are mostly driven by the contribution of coastal fisheries to the total catches. coastal fisheries quality catcl
showed a declining trend from the 1990s to the 2010s, where the introduction of new offshore fisheries were not
complying with the dad reporting requirement. From the mi2l010s, the situation started to improve, with Sri Lanka
and Iran created new data collection systems. On the contrary, Indonesia and India, which are also key contributol
lack proper data collection system. FurthemapNEI estimate of industrial fisheries reduced with the implementation

of the Port State Measures, which progressively reduced the extent of illegal, unreported, and unregulated (1UL
fisheries in the Indian OceaRig. 10.

Although the main coastal figries are progressing in the data collection, reporting of fisheries data by some artisanal
fisheries is still an issue, hindered by lack of appropriate collection system. These include troll lines from Madagasc
smallscale purse seine and handlinehfisies from Mozambique, as well as for the fisheries of Tanzania. Furthermore,
catches of Indonesian artisanal fisheries have been annuadigtimated since the early 2010s based on fixed species
compositions that depend on each fishing gear and weravddrfrom samples primarily collected in the 2000s
(Moreno et al. 201» In 2021, the percentage of skipjack tuna catch fully or partially reported to the Secretariat was
86%.
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Figure 10: Annual nominal catches (t)skipjack tuna estimated by quality score (barplot) and percentage of nominal catch fully/partially
reported to the IOTC Secretariat (lines with dots) for all fisheries (a) and by type of fishery (b), in the peri@@2D50

Discard levels

The total amounbf skipjack tuna discarded at sea remains unknown for most fisheries and time periods despite the
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 following the final se
of a trip), all tropical tunas caught thipurse seine have to be retained onboard since 2008 C Res. 19/05

Discarding of tropical tunas is thought te bmall in coastal fisheries and negligible in baitboat fishekigé( et al.

2017). Besides, data collected by observers at sea have shown that the level of discarding of tropical tunas is low
the Indian Ocean pge seine fishery and discarding mostly occurs in schools associated with floating chjestsié

et al. 2013. Purse seine discards of skipjack tuna are mainly composed of fish smaller than 50 cm (~5.7 kg), althou
afew larger fish may be discarded when damaged.(1). Estimates for the main component of the Indian Ocean
purse seine fleet showed they amount to a few hundred tons annuallyz(et al. 2018
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Figure 11: Fork length distribution of skipjack tuna discarded at sea in purse seine fisheries during the per2@22016= 214,824). Data
source: IOTC ROS database

Discarding may also occur in tropical longline fisheries, mainly due to depredattiatkg and cetaceanBdbearisoa
et al. 2018. In the Taiwan,China longline fishery of the Indian Ocean, for instance, the discarding rate of skipjack tur
has been estimated at 38.047% in the fleet targeting bigapa during 2002008 (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 langlofuring 2014020. almost no discard of skipjack tuna from
the Japanese longline, whereas the size of the skipjack tunas discarded at sea by the -Basmibfiesh longline
fisheries are smakig. 13.
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Figure 12: Fork length distribution of skipjacka discarded at sea in longline fisheries during the period Z0R20 (n = 112). Data source: IOTC
ROS database

Overall, more data on discards collected from observers at sea are required to better assess the extent and variabil
of discarding practies in Indian Ocean longline fisheries. The IOTC Secretariat acknowledges that several of the CF
currently submitting ROS trip reports have all the information and the technical knowledge to provide the origina
scientific data in a format more suitablerfincorporation in the ROS database, and therefore the Secretariat is seeking
active collaboration from all concerned CPCs to ensure that new and historical ROS data could be properly submitt
and used for further analysis.

Georeferenced catch

Spatial dstribution of catches

Estimated geeaeferenced catches show the spatial expansion and major changes that took place in the fisherie
targeting skipjack tuna over the last decadé®my( 13. As early as the 1950s, skipjack tuna was caught by baitboat
fisheries in Maldives, Indian and Sri Lankan waters, while coastal gillnet and line fisheries were active in the Northwe
Indian Ocean, includingthe Arabian sea.

From the 1980s, the purse seine fishery developed in the western Indian Ocean, with most gpjénekgkina caught

by logassociated schools, including some development of gillnet and line fisheries in the Eastern IndianFgcean (
13d). During the 1990s and 2000s, the purse seine and baitboat fisheries increased catches and expanded its fish
grounds in the western Indian Ocean while gillnet and line fishery developed further in theemstarn Indian Ocean

(Fig. 13€f). The overall annual distribution of skipjack tuna catches by fishery has changed little over the period 201"
2021 Fig. 13.
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Georeferenced catches by fishery and decade (1:2009)
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Figure 13: Estimated mean annual thaeea catches (t) of skipjack tuna, by decade, 5x5 grid, and fishery. Data source: raisadetimatches
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Georeferenced catches by fishery, last years (22021) and decade (20:2019)
a. 2017 b. 2018

60°S 1

20°E 40°E 60°E 80°E 100°E 120°E 140°E 20°E 40°E B60°E 80°E 100°E 120°E 140°E

60°S

T T T T T T T T T T T T T T
20°E 40°E 60°E 80°E 100°E 120°E 140°E 20°E 40°E B0°E 80°E 100°E 120°E 140°E

f. 2010-2019 (decade)

20°E 40°E 60°E 80°E 100°E 120°E 140°E 20°E 40°E B60°E 80°E 100°E 120°E 140°E

[l Purseseine|Other [] Longline | Other [ ] Line|Coastallongline [] Baitboat
[] Purseseine |FS ] Longline | Fresh [ ] Line| Trolling [] Gilnet
Purse seine | LS Bl Longline | Deep-freezing [ | Line | Handline [l Other

Figure 14: Estimated average annual tiarea catches (t) of skipjack tuna, by year / decade, 5x5 grid, and fishery. Data source: raisggédme
catches

Indonesia appears to have developed an industrial purse seine fisimesy 2018 Itig. 14de), which mainly operates
in coastal areas of the eastern Indian Ocean with vessels of length overall (LOA) between 30 and 40 m. Baitboat fisk
is essentially concentrated in the Maldives archipelago, while gillnet fisheries are wsgelyalong the coasts of India,
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Sri Lanka, the Arabian sea and Indonesia. Line fisheries, on the other hand, are catching skipjack tuna mainly in
Sumatra area.

Uncertainties in catch and effort data

Catch and effort series are available for most indakfisheries and some important artisanal fisheries. However, for
many artisanal fisheries, these data are either not available or are considered to be of poor quality. Consequently, tt
trend in the quality of the catch and effort data is driven to soextent by the relative contribution of artisanal
fisheries to the total catches of skipjack turidg 150. The main issues identified in the past concern:

w purse seine and other fisheries of Indonesia, with data only available from 2018 onward (allbgbgbk
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 fisheries of Sri Lanka (since 2014), described by poor quality effort data;
some coastal fisheries for whictordata (or incomplete data) have been reported to the Secretariat, in
particular: Comoros (until 2018), Indonesia (2018 and 2020), India, Tanzania, and Pakistan (no catch).
a. b.
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Figure 15: Annual nominal catches (t) of skipjack tuna estimated by quality (beopdot) and percentage of geeferenced catches reported
to the IOTC Secretariat in agreement with the requirements of Res. 15/02 (lines with dots) for all fisheries (a) andbfistyersy (b), in the

period 19502021

The percentage of data consigel of good quality (scores of2) varied between 44990% during the 1990s and
2000s, and improved over the last decade, showing an overall increasing trend from 48% in 2012 to 93% in 2019, w
a slight decline to 92% of good quality data available x12@ig. 15ab). Catch and effort data have progressively
become available for some important coastal fisheries, such as Sri Lanka since 2014, the I.R. Iran since 2007,
Indonesia since 2018.

Nevertheless, geoeferenced catch and effort data were unaledle for about 8% (i.e., around 50,000 t) of the total
nominal catches of skipjack tuna in 2021. In addition, no spatial information has been provided by the EU, Italy industri
purse seine fishery (since 2016), accounting in 2021 for relatively lowcttizh levels of skipjack tuna of ~2,400.
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Size composition of the catch
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Figure 16: Availability of skipjack tuna simuency data as absolute number of samples (left) and relative number of samples (right) per year
and fishery group. Data sourcgandardized sefrequency datase(Res. 15/02)

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

Most of the samples available the IOTC Secretariat have been collected since the development of the purse seine
FAAKSNE Ay (KS LyRhidisgth hDISY Ot I & RO NBIBNIILINRE O Fatch&rBizel
for the fleets and years concerned). This explainsniagnitude of the samples available from these fisheries, which
at its peak reached over 30 million individual lengths reported for a single kigarl@.

The contribution of other fisheries to the total available samples for the species is insignifidgmntess than 5%,
which does not reflect the actual level of catches from these fishefég. 27.

Due to the CoViR29 pandemic, siz&equency data of skipjack tuna collected by purse seine fisheries are basically
unavailable for 2020, if not for aw limited number of individuals sampled by EU,France, Mauritius, and Seychelles.

The spatial distribution of the available samples by fishery type in the last five {/@arg g is generally representative
of the fishing grounds where the fisheries ogte and proportional to the level of recorded captures.
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Figure 17: Spatial distribution (average number of samples per grid per year) of available skipjack finequepey data for each fishery group
in the period 20172021. Data sourcestandardized sizérequency datasef(Res. 15/02)
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Figure 18: Availability of skipjack tuna simquency data as absolute number of samples (left) and relative number of samples (right) per year
and purse seine fishery type. Data soursandardized sizérequency datase(Res. 15/02)
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Figure 19: Spatial distribution (average number of samples per grid per year) of available skipjack fuequepey data by purse seine fishery
types in the period 201-2021. Data sourcestandardized sizérequency datase(Res. 15/02)
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Longline fisheries
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Figure 20: Availability of skipjack tuna simuency data as absolute number of samples (left) and relative number of samples (rightaper y
and longline fishery type. Data sourggandardized siz&equency datase(Res. 15/02)
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Figure 21: Spatial distribution (average number of samples per grid per year) of available suimgasizefrequency data by longline fishery
types in the period 201-2021. Data sourcestandardized sizérequency datase(Res. 15/02)

Page22of 43


https://www.iotc.org/WPTT/24/data/10-SFSKJ
https://www.iotc.org/WPTT/24/data/10-SFSKJ

|0OTC2022-WPTT2-03c-SKJ

Line fisheries
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Figure 22: Availability of skipjackna sizefrequency 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 23: Spatial distribution (average number of samples per grid per year) of available skipjack fiegqueney data by line fishery types
in the period 20172021. Data sourcestandardrzed sizérequency datasef(Res. 15/02)
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Figure 24: Sizequency samples coverage (number of fish measured by t of retain