W Food and Agriculture e [ndian Ocean Tuna Commission
M Organization of the Ny,

United Nations

|0TC2024-WPER0-07

w9+L92 hC ¢19 {¢le¢L{¢L/![ 5l¢! I

Prepared byOTC Secretariat

Purpose

To provide participants to the 20Session of the IOTC Working Party on Ecosystems and Bycatch (WPEB20) with
review of the status of the information available on A@amgeted, associated, and dependent species of IOTC fisheries

Obycatck 0 RSTAYSR o6& G(KS Lhe¢/ {OASYGAFTAO /2YYAGGSS ay
OAll species, other than the 16 species listed in Annex B of the IOTC Agreement, caught or interacted with by fishe
for tuna and tundike species in the IOTC area of competence. A bycatch species includes theSenhsecies which

are (a) retainedlyproduct), (b) incidentally taken in a fishery and returned to the sea (discarded); or (c) incidentall
affected by interacting with fishing equipment in the fishery, but not taken.

The document summarises the current information received for species or species groups other than the 16 107
species listed in the IOTC Agreement, in accordance with relevant Resolutions adopted by the Commission. It provi
an overview of the data avaible in the IOTC Secretariat databases as of September 2024 for sharks, rays, seabirc
marine turtles, cetaceans, and other bycatch species. The document describes the progress achieved in relation to t
collection and verification of data, identifiesgilem areas and proposes actions that could be undertaken to improve
them.

Additionally the document summarize the data available in the IOTC Secretariat databases for shortfin mako sha
under assessment this year, and for shortbill spearfish (SSP) as requested/ty i 9

Materials

Several fisheries data sets shall be reported to the IOTC Secretariat by the Contracting Parties and Cooperating N
Contracting Parties (CPCs) as per B8 C Conservation and Management Measy@8Ms) 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 as they facilitate data curation and management.

Retained catch data

These correspond to the total retained catches (in live weight) per year, Indian Ocean major area, fleet, fishing ge:
and speciesIOTC Res. 15/pZand shall be reported througfoTC form 1RGn addition, in order to support the
monitoring of the catch limits implemented by some industrial fisheries for the CPCs having objedtedGo
Resolution 21/01as part of the interim plan for rebuilding the yellowfin tuna std€kTC Res. 19/G&quests CPCs still
bound to this resolution to submit, from 2019 onwards, their retained catches of yellowfin tuna explicitly broken down
by vessel length and area of operation (i.e., for vessel of 24 m overall length and over, and for those undeh@g m i
fish outside the Exclusive Economic Zone (EEZ) of the flag $faf€) Form 1RTF).

Two data sets of retained catches are made available by the Secretariat: (Awthstimateavhich include both the
16 IOTC species (prior to the breakdown of species and gear aggregates) and all other species considered as byc
and (2) thebest scientific estimatesnly available for the 16 IOTC species (¢l C 202

Changes in the IOTC consolidated data sets of retained catches (i.e., raw and best scientific estimates) may be requ
as a result of:

! |OTGStatistics@fao.org
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i.  updates received by December38ach year, of the preliminary data for longline fleets submitted by June
30" of the same yearlQTC Res. 1512

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

lii. 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 Scientific Committee.

Georeferenced catch and effort data

Catch and effort data refer to finescale data, usually from logbooks, reported in aggregated format and stratified per
year, month,grid, fleet, gear, type of school, and speci&STC Res. 15/02ThelOTC 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 use of fish aggregating devices (FADs) and activity of the seggmist that
assist industrial purse seiners also has to be collected and reported to the Secretariat tfipdugforms 3Fand3SU

Discard data

The IOTC follows the definition of discards adopted by FAO in previous repersspn et al. 1994Kelleher 200%

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 Secretart as pelOTC Res. 15/0ThelOTC form 1[Has 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, cetaceahsealnirds.

Nevertheless, discard data reported to the Secretariat WitiC Form 1[@&re generally scarce, not raised, and not
complying with all IOTC reporting standards. For these reasons, the most accurate information available on discar
comes from the IOTC Regional Observer Schéme(Q Res. 22/)4hat aims to collects detailed 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).

Sizefrequency data

The size composition of catches may be derived from the data set of individual body lengths or weights collected
sea and during the unloading of fishing vessels. MHEC Form 43srovides all fields requested for a complete
reporting of sizérequency data to the stratification by fleet, year, gear, type of school, month, grid and species as
required bylOTC Res. 15/0%Vhile 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, additional size «
(including those for individuals discarded aa¥ may be collected through onboard observer programs and reported
to the Secretariat as part of the ROS (see below).

Regional Observer Scheme

Resolution 22/04n aRegional Observer Schelfi®OS) makes provision for the development and implementation of
national observer schemes among the IOTC CPCs starting from July 2010 with the overarching objective of collec
GOSNATASR OFGOK RIGE FyR 238KSNJ aOA Syké spgclein tReHQITE aréaloft |
O2YLIS (B¢ RGStaimstocover G £ S &G pi2 2F GKS ydzZYoSNI 2F 2 LISNT i
each CPC while fishing in the IOTC Area of competence of 24 meters overall length and over, and under 24 mete
they fish outside their EEZs shall be covered by this &&lv & Q OBs¥r&E data collected as part of the ROS
include: (i) fishing activities and vesgekitions, (ii) catch estimates with a view to identifying catch composition and
monitoring discards, bycatch and size frequency, (iii) gear type, mesh size and attachments employed by the mast
and (iv) information to enable the crosbecking of entrie made to the logbooks (i.e., species composition and
guantities, live and processed weight and location). A first technical description of the ROS data requirements
available in the reference documel®TC Regional Observer Scheme (ROS) Data Collection Fields
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The documentOTCE2022WPDCS180 provides a comprehensive description of the current status, coverage and data
collected as part of the ROS: although incomplete and characterized by a large variability in coverage between fisher
and over space and time, observer data include inforaratin the fate of the catches (i.eetained or discarded at

sea) as well as on the condition of the discards. Observer data are also the main source of spatial information ¢
interactions between IOTC fisheries and seabirds, marine turtles, cetaceaved] as any other species encountered.

To date, the ROS regional database contains information for a total of 1,763 commercial fishing trips (1013 from pur
seine vessels and 750 from longline vessels of various types) made during the perie?D2@F80m 7 fleets: Japan,
EU,France and Srirlka for longline fisheries and EU,Spain, EU,France, Japan, Korea, Mauritius, and Seychelles
purse seine fisheries. In addition, some observer reports have been submitted to the Secretariat by some CP
(e.g.Taiwan,China) but data sets were not prowdde electronic format at the operational level following tR&S
standardsde factopreventing the entry of the data in the ROS regional database.

The ROS regional database includes a total of 101,970 interactions with bycatch species for the purse seine and long
fisheries having reported data to the Secretariat in electronic forable ). Purse seine interactions (n =) cover the
time period 20052022 and correspond to % of all shark interactions in the ROS regional database against for longlin
I G2aGFrt 2F yInnu AYGSNIOGAZ2YA ¢AGK NI @efctiéhs @#nduntad255/ N
records, and are exclusivelyparted by longline fisheries.

Table 1: Number of bycatch interactions with longline and purse seine fisheries as reported in the ROS regional database

Fishery group Species category| Initial year | Final year | Total interactions
SHARKS 2009 2021 31,956

RAYS 2009 2021 8,007

Longline (n=40,562) TURTLES 2009 2021 344
SEABIRDS 2012 2016 176

CETACEANS 2009 2021 79

SHARKS 2005 2022 60,747

Purse seine (n=61,408) | RAYS 2005 2022 435
TURTLES 2006 2022 226

Morphometric data

The current lengtHength and lengthweight |IOTC reference relationshidger pelagic sharks mostly come from
historical data collected in the Atlantic Ocean or West€antral Pacific Oceagomal and Natanson 200Brancis

and Duffy 200r However, several morphometric data sets have been collected for sharks through different researct
and monitoring programs conducted in the Indian Ocean over the last decades, including measurements taken at s
and on land GarciaCortés and Mejuto 20Q2Ariz et al. 2007Romanov and Romanova 20@spino et al. 2010
Filmalter et al. 201p Hence, different statistical relationships have been established for several Indian Ocean pelagi
sharks based on data that may cover different size ranges as well as different areas and time pegpedsik ).
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Methods

Data available for bycatch species

The data reporting requirements for bycatch species vary according to species categories and fishing gears, ¢
changed over time with the adoption of new resolutiof$y( J.
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Figure 1: Overview of the data reporting requirements, including IOTC reporting forms and tools, and Resolutions foDT@ digeties and
bycatch species caught or interacted with by fisheries for tuna andlikeaspecies in the IOTC area of competergB = Baitboat; GN = Gillnet;
LL = Longline; PS = Purse seine. * applies to CPCs that have objected to Res. 21/01.
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Table 2lists the most common bycatch species with mandatory reporting requirements, as well as any other specie
for which reporting is encouraged, and summarises those bycatch species identified by the Commission as relevant
the most common geard@®TC Res. 15/01

Table 2: List of bycatch species of concern to the IOTC and reporting requirements by type of fishery for purse seinglieS(l, L), gillnet
(GN), baitboat (BB), hand line (HL) and troll line (TR). Red indicates the primary species of concemganthemptional species for which
reporting is encouraged. * indicates that the Resolution only concerns fishing vessels on the IOTC Record of Authollised Vesse

Common name Species code(s) Resolution PS LL GN BB HL TR
Blue shark BSH 18/02
Mako sharks MAK; SMA; LMA 15/01
Porbeagle POR 15/01
Hammerhead sharks SPN; SPL; SPK; SPZ 15/01
Whale shark RHN 13/05
Thresher sharks THR; PTH; ALV; BTH  12/09*
Oceanic whitetip shark  OCS 13/06*
Crocodile shark PSK 15/01
Silky shark FAL 15/01
Tiger shark TIG 15/01
Great white shark WSH 15/01
Pelagic stingray PSL 15/01
Mobula nei RMV; RMB; RMM 19/03
Other sharks SKH 15/01
Rays, stingrays, mantas SRX 15/01
Other marine fish nei Mzz 15/01
Marine turtles Table 13 12/04
Cetaceans Table 14, 15 23/06
Seabirds Table 16 23/07

The present report is based on the compilation of information derived from the data sets of bycatch species reference
in the Resolutions listed ifable 2that were reported to the Secretariat, i.e.:

w Retained catch data for shark and ray species, including those reported as species aggregates;
w Catch and effort data for shark and ray species, including those reported as species aggregates;
w Sizefrequency data for shark and ray species;

w Information on discards for shark and ray species available from the ROS;
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w Fishery interactions with marine turtles, cetaceans, and seabirds derived from the ROS.

Retained catch data for bycatch species should be considered with caution, due to several reasons (see Sect
Uncertainties in shark and ray catch dathat include the historically low reporting rates and a tendency to report
catches for aggregated shark and ray species. Furthermore, catches of some shark and ray species that interact v
coastal fisheries targeting other species than tuna and dikeaones may not be reported to the IOTC. In addition,
catches that have been reported are thought to represent only those species that are retained onboard, without takin
into account discarded individuals. Finally, in many cases, the reported catckedaafressed weights while no
information is provided on the type of processing undertaken, creating more uncertainty in the estimates of catche:
in live weight equivalents.

Information available on the estimates of total discards collated through IOTC form 1Dl was not used in the prese
report as the data are currently very limited, often provided using heterogeneous formats (not fully compliant with
IOTC standards) which awot include several metadata fields (e.g., reason for discard, fate) as well as the detailed
information on sampling coverage and raising procedures adopted (if any).

Data processing

The preparation of the curategublicdomain data setfor bycatch species follows three main data processing steps
which are briefly summarized below.

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

Second, when retained catches are not reported by a CPC, catch data from the previous year may be repeated
derived from a range of sources, e.g., &0 FishStat databada addition, for some specific fisheries characterized
by weltknown, outstanding issues in terms of data quality, a process -@&stienation of species and/or gear
composition may be performed based on data available from other years or areas, ongytusty fleets, i.e., fleets
occurring in the same strata which are assumed to have a very similar catch composition (Moren®0atZgl. (

Finally, filtering and conversions are applied to the size data reported for the most common shark and ray species
order to harmonize their format and structure, and remove data which areawnpliant with IOTC standards, e.g.,
provided with size binexceeding the maximum width considered meaningful for the spetiEsd 2020 All samples
collected using types of measurement other than fork length (FL; straight distance from the tip of the upper snout tc
the fork of the tail) are converted into FL by using 8§ C equationand binned by constant intervals of 5 cm in size.

If no I0T&ndorsed equations exist to convert from a given length measurement for a species to the standard F
measurement, the original siZeequency data are not disseminated although they are kephtiwithe IOTC databases

for future reference.

Results

Overall bycatch levels & trends

Reported retained catches of species of interest to the WPEB are largely dominated by sharks with estimates fro
some artisanal fisheries dating back to the early 19503 . Overall levels and quality of reported catches of shark
and ray species have increased over time due to the development and expansion of tuna aflikitisaeries across

the Indian Ocean, the increased reporting requirements for some sensitive spgwoh as thresher and oceanic
whitetip sharks. In 2022, the total retained chés of sharks reported to the Secretariat amounted to 80,263 t, with
rays representing a very small component of the reported bycatch at 1,528 t, i.e., about 1.9% of total reported shar
and ray catches for the same ye&id. 3.
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Figure 2: Annual cumulative absolute (a) and relative (b) time series of retained catches (metric tonnes; t) of sharlsedesypy species
category for the period 1952022

Very few fleets reported catches of sharks and rays in the 1950s, but the number of reporting fleets has increased o\
time (Fig. 3. Total reported catches of sharks and rays have also increased over time, reaching a recent peak of o\
100,000 t in 201£2016. Since then, retained catches have decreased to about 80,000 t in 2022.

In 2018, reported catches of sharks and rays declined significantly when compared with 2017 and 2019 levels, mos
due to a complete disappearance of catches of aggregated shark species previously reported by India (that were r
replaced by detailed cates by species) as well as to marked decreases in reported shark catches from other CP(
(Mozambique and Indonesia) which in some cases are thought to indicate reporting issues rather than a true reductic
in catch levels. Furthermore, revisions to Pakistillnet catches from 1987 onwards, endorsed by the SC in December
2019, introduced a mean annual decrease of around 17,000 t in total catches of shark species during the concern
period when compared to previously available official data reported bycthuntry.

In 2021, Japan provided a detailed species breakdown of retained shark catches from theiredeeny longline
fisheries for the years 1964993, which replaces the originalestimates made by the IOTC Secretariat for the period
concerned Kai _202). The revised Japanese catch series is now an integral part of the IOTC databases and
disseminated through the retained catch data set prepared for the meeting.
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Sharks and rays

Vulnerability to fisheries

Levels of reported retained catches for sharks and rays strongly vary with fishing gear and over time but are geners
increasing. Gillnets (not further classified) have historically been associated with the highest catch levels and a
currently respongile for around 34% of all retained catches reported for the species, while lines (handlines, coasta
longlines and trolling lines), which doubled the catches in the last two decades, currently contribute for around 45.2¢
of the total retained catchesTabk 3). Historically, longline fisheries contributed substantially to shark and ray catches
from 1990 onwards and in recent years they rank as the third most relevant group of gears in terms of total retaine:
catch levels reported for the specidsd. 4.

Table 3: Retained catches (metric tonnes; t) of shark and ray species by decade and fishery for the pei28@2.950e background intensity
color of each cell is directly proportional to the catch level

FISHERY 1950s 1960s 1970s 1980s 1990s 2000s 2010s 2020s

Purse seine | Other 0 4 0 0 0 24 361 380
Longline | Other 0 0 0 680 7,341: 11,552 8,331 4,544
Longline | Fresh 0 0 48 187 1,697 2,980 3,350 2,152
Longline | Deedreezing 0 3,333 1,634 1,843 4,251 5,051 6,971 3,890
Line | Coastal longline 0 0 0 3,454 5,702 12,003 21,988 26,295
Line | Trolling 783 1,262 2,379 4,168 6,220 6,239 9,440 9,404
Line | Handline 1,184 4,033 5,348 4,735 3,605 1,910 3,993 2,203
Baitboat 0 0 0 0 0 0 20 2
Gillnet 8,036: 19,439: 37,966: 19,803: 22,798 36,084: 35,745: 27,928
Other 0 0 5,846 4,198 13,684 9,960 1,941 5,158
Total 10,003 28,071 53,220 39,066 65,298 85,802 92,140 81,954
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Figure 4: Annual absolute (a) and relative (b) time series of retained catches (metric tonnes; t) of sharks and rayyg foy fish@eriod 1950
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Figure 7: Annual percentage (%) of ray catches reported at species and lower resolution (i.e., aggregate) level

The significant reduction in the percentage of catches of aggregated shark species observed in 2018 (when they w
down to represent 45% of total shark catches for the year) is mainly due to India not reporting the usual level of annu
catches for this gecies component. However, from 2019 onwards Indian fisheries (and gillnet in particular) begar
reporting almost exclusively unclassified shark species, with a peak of 15,000 t recorded in 2019 for this speci
aggregate.

Of the 55 shark and ray species reported at the species level in either the retained catch or R@®miaidiX ),

blue shark (BSH) contributes to the large majority, comprising about 63% of catches durifgD225Qver the entire
period covered by the time series, silky shark (FAL) and shortfin mako shark (SMA) represented 22% and 4% of t
catches of sharks anrays reported at species level, with all remaining species combined representing a smal
percentage overall.

When catches for shark species reported at the genus level are considereghereincluding catches reported for
the ASFISodes SPN (hammerhead sharlsphyrnaspp.), THR (thresher shar&lopiasspp.), and MAK (mako sharks

- Isurusspp), the overall contribution of blue shark decreases to 50% over the period considered. TheSpEnera
(SPK, SPL, SPN, SR@pias(ALV, BTH, PTH, THR), motlus(MAK, SMA, LMA) contribute to about 5%, 10%, and 8%
of the total shark and ray catches reported at species and genus level, respedigel. (
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Figure 8: Annual absolute (a) and relative (b) time series of retained catches (metric tonnes; t) of sharks and raysshyfapia catch
component of the main sharks and rays reported at species and genus level for the perie2l0PZ50

Longline fleets predominantly reported catches of blue shark, followed by mako and silky sharks, with catches
handline gears also being dominated by blue shark, followed by thresher sharks. Purse seine catches are domina
by silky shark while trollintines reported relatively high catches of hammerhead sharks. Reporting by species is ven
uncommon for gillnet fleets, where the majority of shark catches are reported as aggregates.

Recent fishery features (2018022)

Overall, catches from longline fisheries showed a decrease between 2018 andR2§22¢( In the case of line
FAAKSNASAI LyR2ySaiAl Qa OFGOKSa KIFI @S AYyONBFASR Ay NE
2022 Fig. 93. Catches of sharks and rays retained in gillnets increased last year for Yemen and Indonesia. For Tanza
in the absence of data officially reported to the Secretariat, they were estimated to have remained coRgjaat)(
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Figure 9: Annual catch trends (metric tonnes; t) of shark and ray species by fishery group between for the perza22018
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During 2018022, Indonesian fisheries contributed an average of about 30% of total retained catches of sharks an
rays, with a mean annual catch estimated at about 24,000 t and mainly accounted for by coastal lorfglind®.

India also accounts for relatively high levels of catches of sharks {83000 t per year, excluding 2018) which were
mainly caught by gillnets and trolling lines. Both fleets combined account for 42% of the total catch in recent year:
with retainedcatches of sharks from theoastal fisheries of Yemen and Tanzania (i.e., gillnets, hand lines and trolling
lines) also thought to be important yet highly uncertain.

24 4 +100
22 4 o0
o 20
§ L 80
181 e
x 70 o
~ 164 c
5 3
W 141 -60
° =
CREE L50 S
2 :
(o]
%\10- F40 O
o 30% 1 <
8-
> )
o c/ F30 =
o g4 @
% - 20
> 4
<L I ]

IDN -
IND -
YEM
MDG 4
TZA 4
TWN 4
OMN -
IRN -
BGD -
EUESP -
All others -

|:] Purse seine | Other . Longline | Deep-freezing |:| Line | Handline . Other
[] Longline | Other [ | Line | Coastal longline Baitboat
D Longline | Fresh [:] Line | Trolling Gillnet

Figure 10: Mean annual retained catches (metric tonnes; t) of sharks and rays over the perie2D2@18, fishery and fleet ordered according
to the importance of catches. The solid line indicates the cumulative percentage of the total combined catthesmécies for the fleets
concerned

Discarding practices

Longline fisheries

In the absence of data on total discard for most fisheries (see settimertainties in catch dajainformation on
discarding practices can only be inferred from observer data collected through the ROS programme. However, tl
distribution of shark interactions with pelagic longline fisheries available through the ROS data for the period 200¢
2021 onlycovers a small part of the longline fishing grounéig)(1). This is mainly due to the unavailability (in a
format suitable for analysis) of observer data from major longline fisheries such as Taiwan,China, China, EU,Sp
EU,Portugal, Seychelles, and Korea as well as to an almost complete lack of obsefvemdaiaor longline fisheries.

m: 2F GKS AYOSNIOGA2ya Ay GKAA RIGE &80 NBFSNE (2
Furthermore, information on fate and condition atlease is lacking for more than 2% and 15% of the recorded
interactions, respectively.

It is also important to highlight how restrictions following the onset of the CoViD pandemic have had a huge impact c
the number of observers deployed onboard during 2020 and 2021, therefore reducing the coverage of the informatio
available in the ROS w@édase.
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Nevertheless, and on the basis of the data currently available to the ROS, the species composition of longline catcl
appears to vary between the western and eastern parts of the Indian Ocean, although blue shark dominates th
catches in both area$-i{g. 113 Most sharks are discarded at sea and the fate of the species seems to depend on the
fishery and fishing grounds, with the majority of individuals being discarded when caught around Reunion Island ar
Madagascar (as well as in the eastern Indian Octmaa lesser extent) and retained when caught in the waters off
South AfricaKig. 11§. Information collected by the observers on the condition at release indicates that about 44% of
all sharks discarded at sea were alive: little information is known aboutrptesase survival rates in Indian Ocean
longline fisheries but experiments contted in other oceans with satellite tags have shown that the mortality of the
most common sharks discarded at sea varies arour80Bb Musyl and Gilman 201 &chaefer et al. 2031
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Figure 11: Mean annual number of shark and ray interactions (numbers of individuals per year) wifhegzém longline fisheries by species
(a & b) and fate (c & d) as reported to the Secretariat during the period-2023

t StF3IA0 aAGAYyIAINre fFNHSfe R2YAylFdSa (GKS t2y3tAiyS OF
as observed at se&ig. 11H. A large majority of these individuals is reported as being discarded at sea, with less thar
50% of the individuals being released aliFgg(11d.

Observer data collected onboard purse seiners show the large dominance of silky shark interactions, which represe
97% of all shark interactions recorded by the fishery in the data available to the Secretariat for the perietD2205
(Fig. 123. Oceanic whitetip shark comes second with about 1.5% of all shark interactions for the fishery, while mos
reports of bycatch of bull sharks might be due to errors in species identification. In this fishery, most sharks ar
discarded at seaHg. 128 following theguidelines and best practices developed over the last decade by the fishing
companies Poisson et al. 2014l6rande et al. 200%and the overall mortality rate of silky sharks caught with purse
seine in the Indian Ocean has been estimated to be at around 80%, including a mortality rate of about 50% for tt
sharks released aliv@¢isson et al. 2013a

Overall, few interactions with rays are observed in the purse seine fishagyyl(2h and almost all rays are discarded

at sea Fig. 12d. As for longline, pelagic stingray is the dominant species with a total of 162 interactions reported.
Among the pelagic stingrays for which the condition at release was known and recorded, the percentage of dec
individuals was more than 60%, an apparembrtality rate (i.eexcluding the additional mortality after release)
consistent with that reported for this specié®m a larger observer data set collected onboard the EU and associated
purse seine fisheryJlavareau et al. 2030
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Purse seine interactions with mobulid rays, i.e., reef manta (RMA), giant manta (RMB), spinetail mobula (RMJ), de
fish (RMM), and Chilean devil ray (RMT) also occur in the Indian Qdeain(2020, with an apparent mortality of
about 35% among the 188 mobulid rays reported with a known condition at release.
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Figure 12: Mean annual number of shark and ray interactions (numbers of individuals per year) witdtédegeurse seine fisheries by species
(a & b) and fate (c & d) as reported to the Secretariat during the period-2023

Size composition of the catch
There are two major reporting sources of size data for sharks and rays:

1) length/weight data by species, stratified by year, fleet, type of fishery, month, and 5x5 degrees grid, as pe
IOTQRes. 15/0and to be reported according to the IOTC guidelines and through the recomménded Sk
and

2) length/weight data collected through the Regional Observer Scheme prografmese {1/0)

Size data can be collected at sea by fishers or observers and at landing sites by staff from research institutions or
industry, and no size data derived from the analysis of pictures or videos collected through Electronic Monitorin
systems has been yeeported as such to the IOTC Secretariat.

Res. 15/0&tatesthata a AT S REFEGF F2N) f2y3ItAyS FESSGa& YIe 06S LINE
adzOK FtSSta KFE@S +id tSlIad p 2SizéGapddidifedhy d&NersScbuldzhén |
have been reported twice to the Secretariat, although at different levels of spatiporal resolution, i.e., once per
year, through regular submissions of fishery statistics stratified by fleet, gear, gtichanth, and (when available)
through the more detailed ROS data sets, which include information recorded by day / hour and exact location c
capture.

The number of size samples for sharks and rays reported accordiRggdo15/02varies greatly between species,
fisheries, and fleets, with 17% of all available samples collected by observers at sea. Blue sharks, which are ma
caught with longlines, represent 80% of all size samples (n = 294,629). About 15,000 size samplédsiaeefara
shortfin mako and silky shark, while the number of samples decreases dramatically for the other shark species a
almost no size sample is available for rayab{e 9.
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Also, a total of 24,786 samples have been reported for species groups (SKH, MSK, MAK, THR), which is of limitec
when the species composition of the aggregates is unknown.

Table 4: Total number of fish size samples collected as per Res. 15/02 and reported at species level for shark and izyvepiagi¢he period
20052022 through I0TC forms 4SF or equivalent. Only species with more than 20 samples are shown.

Species Year Number of samples

Code Name From To Logbooks Observers Total % Logbooks
BSH Blue shark 2005 2022 243,447 51,182 294,629 82.63
FAL Silky shark 2005: 2022 23,808 1,868 25,676 92.72
SMA Shortfin mako 2005 2022 11,645 4,189 15,834 73.54
POR Porbeagle 2007 2022 623 2,157 2,780 2241
CCL Blacktip shark 2007: 2022 2,092 0 2,092 100.00
ALV Thresher 2017 2022 1,651 0 1,651 100.00
OCSs Oceanic whitetip shark 2007 2022 280 243 523 53.54
PLS Pelagic stingray 2013 2022 451 56 507 88.95
BLR Blacktip reef shark 2007 2021 351 0 351 100.00
SPL Scalloped hammerhead 2007 2022 290 4 294 98.64
BTH Bigeye thresher 2005 2022 98 97 195 50.26
PTH Pelagic thresher 2013 2022 157 9 166 94.58
PSK Crocodile shark 2007 2022 29 127 156 18.59
SPz Smooth hammerhead 2016 2021 65 2 67 97.01
DUS Dusky shark 2015 2015 56 0 56 100.00
LMA Longfin mako 2007 2022 3 36 39 7.69
ALS Silvertip shark 2016 2022 23 2 25 92.00
WSH Great white shark 2019 2022 22 0 22 100.00

For the shark species with a substantial sample size, fork length distributions show strong variability and spikes f
42YS FTAAKSNASEAS LI NIAOdzZ I N¥ & Ay GKS RIEGE OPRNB SIONBRE
d T NB & K e tagebi®y®ordiisk and sharksid 13. Size data from deefeezing longliners are consistent
between observer and neabserver data for both blue shark (BSH) and porbeagle (POR), indicating a median for
length of about 170 cm (i.e., ~30.7 kg) arfidcdn (i.e., ~9.2 kg), respectivelig 13ab). Blue sharks caught by coastal
longliners of Sri Lanka and Indonesia are dominated by small sharks, described by a median fork length of about 1
cm (~10 kg)Rig 134

Size data collected for shortfin mako (SMA) by observers onboard-fdeeging longliners show a distribution

described by a median fork length of 177.5 cm, which is larger than the median of the sizes collected by othe
enumerators (162 cm)~g 13¢. Spatial information shows that observer samples for this species mostly come from
southern latitudes (south of 20°S) while other size data mainly come from the central and southwestern Indian Ocea
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which might explain the differences in distributions beside suggesting somdegandent variability in the spatio
temporal distribution of shortfin mako that needs further investigation.

Finally, size data collected for silky shark caught with desgring and fresh longline show quite similar distributions
described by a median fork length of about 145 cm (~31.9Hg)13d. Recent information available for silky shark
caught by Sri Lankan coastal longliners and gillnetters shows these sharks are smaller than those caught with longli
having a median fork length of about 130 cm (~23.2 kg) and 115 cm (~16.2 kg), re§pective

Few data are available at the IOTC Secretariat for silky sharks caught and discarded at sea by purse seiners: tf
available indicate that measured individuals are all juveniles with a median fork length of about 90 cm (~7.9 kg). Tt
pattern is confirmedoy a larger data set (>20,000 fish) collected onboard EU purse seiners during@d0%/hich
indicates that most silky sharks are caught with purse seine when in association with drifting floating objects and FAI
in particular Clavareau et al. 2030
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Figure 13: Relative distribution of fork lengths (cm) by 5 cm classes by fishery and source of information (i.e., obséshers er enumerators)
for the four shark species with more than 200 fish samples by fishery available after conversiorsizerdata into fork length when required.

There are some major outstanding issues in the reporting of size data:

w Gillnet fisheries of I.R. Iran and Pakistam date, I.R. Iran and Pakistan have not reported-Beguency data
of sharks species caught by their gillnet fisheries;

w Longline fisheries of India, Malaysia, and Omada date, these countries have seldom or not at all reported
sizefrequency data of shark species caught by their longline fisheries. In 2018 and 2019 Madagascar reporte
sizefrequency data for blue shark and smooth hammerhead shark, while Indonesiaepasged size
frequency data for shark species for their fresina longline fleet collected by scientific observers (2018) and
through logbooks (2012021);
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w Coastal fisheries of India, Indonesia, Madagascar, and Yerntwedate, these countries have seldom or not at
all reported sizerequency data for their coastal fisheries. Madagascar reportedfggzgiency data for blue
shark, silky shark, and smooth hammerhead shark for 2%, and Indonesia for blue shark asiliky shark
for 20192020.

Furthermore, the IOTC Secretariat must use leraggh keys, lengtiveight keys, ratios of fio-body weight, and
processed weighto-live weight keys for sharks from other oceans due to the limited amount of biological data
available: this situation coultde potentially addressed in the medium to long term by guaranteeing a consistent
increase in scientific observer data submissions according to ROS standards and requirements.

(LI GAL T AYTF2NXNIOGA2Y 2y aKFENJ & YR NIreaQ OF 6OKSa
Georeferenced catches of sharks and rays are reported both in humber of fish and total weight, and generall
represent only a subset of the annual retained catches reported by fleet and gear for each species. Due to the gene
lack of information on thaize composition of the catch, these cannot be converted into a common unit and therefore
spatial distribution maps of catches are provided both in numbers and in weight. Overall, the distribution of the catche
of sharks and rays shows the increasing iomements of data reporting over time, with data becoming available for
more shark and ray species from an increasing number of CPCs and fisheries over the last four decades.

During the 1980s and 1990s, most spatial information available on retained catches of sharks and rays came frc
longliners of Taiwan,China and Korea, and from gillnetters of Pakisigs (415ab). All nominal catches reported
during the 1980s were aggregated sharks (SKH) while catches started to be reported at species and genus le
throughout the 1990s for blue shark (BSH), oceanic whitetip shark (OCS), silky shark (FAL), shortfin mako (SN
thresher sharks (THR), and hammerhead sharks (SPN).

During the 2000s, important levels of gdtdlS F SNBEY OSR aKI Nl & FyR NI e&daQ OF G OKS
of Yemen in addition to the catches taken by longline and gillnet fisheries from several other@RCs5E The
number of CPCs reporting information on geberenced retained catches of sharks and rays increased throughout
the 2000s and 2010s as well as the proportion of-geferenced catches reported at species levbé. 1617). In

2022, aggregated species represented around 13%teabtal gecreferenced catches reported in number and around
28% of those reported in weight.
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Figure 14: Mean annual retained catches by number of sharks and rays by fishery group and decade reported to the Smxretaniathe
period 19862020
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Figure 16: Mean annual retained catches by number of sharks and rays by species and decade reported to the Secretagaheqeriod
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Figure 17: Mean annual retained catches by weight (metric tonnes; t) of sharks and rays by species and decade reportectetaniat
covering the period 198Q@020. Sri Lanka reported high levels of shark catches during the 1990s

Uncertainties in catch and effort data
The estimation of catch and effort for sharks and rays in the Indian Ocean is compromised by the paucity and inaccurz
of the data originally reported by some CPCs.

Unreported catches

Although some fleets have been operating since the early 1950s, there are many cases where historical catches hi
gone unreported as many countries were not collecting fishery statistics in years prior to the 1970s. It is therefor
thought that importantcatches of sharks and rays might have gone unrecorded in several countries. Also, there sti
are several fleets not reporting on their interactions with bycatch species, despite data showing that other fleets usin
similar gears and with comparable fisgipatterns report high catch rates of bycatch species.

Some fleets have also been noted to report catches only for those species that have been specifically identified by t
Commission and do not report catches of other species, not even in aggregate form: this creates problems for tt
estimation of total cathes of all sharks and rays and hinders the possibility of further disaggregating catches originall
provided as species groups.

Errors in reported catches

For the fleets that do report interactions, there still are several issues with estimates of total volumes of biomas:
caught. In fact, reported data tend to refer only to retained catches rather than total catches, with discard levels tha
are often severly underreported or not available at all. Whil©TC Res. 15/0&xplicitly calls for the provision of
discard data for the most commonly caught elasmobranch species, very little information has been received so far |
the Secretariat. To date the EU (Spain and UK prior to BREXIT), Japan and Taiwan,China, haigeda@gtioates

of total discards of sharks by species for their longline fisheries, although all are now reporting discards in the
observer data. As for industrial purse seine fisheries, I.R. Iran, Japan, and Thailand have not provided estimates of t
quantities of discards of sharks and rays by species for industrial purse seiners under their flag. EU,Spain and Seych
are now reporting discards in their observer data and EU,Spain reported total discards for its purse seine fleet in 201

Errors are also introduced by the processing of retained catches undertaken at national level: these create furthe
problems in the estimation of total weight or numbers, as sometimes dressed weight might be recorded instead of liv
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weights. For high levels of processing such as finning, where the carcasses are not retained, the estimation of total |
weight is extremely difficult and prone to errors.

Poor data resolution

Historically, shark catches have not been reported by species but simply as an aggregated total. However, tl
proportion of catches reported by species has increased substantially in recent years (seelsisttiocal trends in
catches (195@021). Misidentification of shark species is also common, and additional data processing might
introduce further problems related to proper species identification requiring a high level of expertise and experience
to be able to accurately identify specimengeTevel of reporting by gear type is much higher, and catches reported
as allocated to gear aggregates are now a smaller proportion of the total.

Catch and effort data

For all aforementioned reasons, geeferenced catch and effort data sets available at the Secretariat for shark and
ray species are of poor quality overall, with very little information available to derive time series of abundance indice
that are essenél for conducting stock assessments.

The main issues with shark data affecting the information sets available to the IOTC Secretariat vary with gear a
fleet:

w Gillnet fisheries

¢ Driftnet fishery of Taiwan,China (19892). data not reported to IOTC standards (no spesiescific
catches);

¢ Gillnet fisheries of Pakistanrevised nominal catches with specigsecific shark data have been
LINE JARSR FTNRBY mMopyT 2ysFNR ol fiK2dzZa3K NBLIZ2NIa
Catch levels of shark species decrease dramatically with the revised time seriegel$sonbich are
practically negligible compared to years prior to 1987). Furthermore, spatially disaggregated catch
and-effort data have never been provided, if not for a very limited number of years ¢(1987);

¢ Gillnet fisheries of I.R. Irarspatially disaggregated catemd-effort data are now available from 2007
onwards, although not fully reported to IOTC standards as they do not include data for distinct shark
species for the years in which these are instead available as nhominal c€20122022);

C Gillnet fisheries of Omandata not reported to IOTC standards, as nominal catches of distinct shark
species are only available for a limited period of the recent #mges (2014022) for which no
spatially disaggregated cat@nd-effort data have been provided.

w Longline fisheries

¢ Historical catches of sharks from major longline fisheries (Taiwan,China, Indonesia, andoRep.
Korea) for years before 2006 data are either unavailable or not reported according to IOTC standards

¢ Freshtuna longline fisheries (Malaysia, Indonesiajlata not provided or not reported to I0TC
standards. Indonesia started reporting catch and effort data since 2018 but the level of coverage i
very low, with minor reported blue shark catches;

¢ Deepfreezing longline fisheries (EU,Spain, India, Indonesia, and Omaata not provided or not
reported according to IOTC standards for the periods during which these fisheries were known to be
active.

w Coastal fisheries
C Coastal fisheries of Yemeuwlata not provided;

¢ Coastal fisheries of India and Omadata not reported to IOTC standards;
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¢ Coastal fisheries of Madagascadata provided since 2018 but with a very low coverage and not
reported to IOTC standards;

¢ Coastal fisheries of Indonesiaata provided since 2018 but coverage is very low, with minor reported
catches of some shark and ray species.

Catch estimation process

For some fisheries characterized by outstanding issues in terms of data collection and management, the compositi
of the catch may be derived from a data processing procedure that relies on constant proportions of the catch assign
to shark species ovdime (e.g.,Moreno et al. 201 Also, revisions of historical data aimed at estimating species
specific time series of catch may rely on assumptions of constant species compositi¢ta(@2), although more
complex approaches exigtlartin et al. 2017. The use of constant catch proportions conceals the variability in catches
inherent to changes in abundance and catchability and strongly depends on the original samples used for tt
processing. Recently, a revision of gillnet catches by Pakistan fref209.8 has impacted the mean shark catches of
the CPC to the point where these are close to negligible, whereas they previously accounted for the second highe
mean annual catch from all CPG3TC 201p

Marine turtles

Main species and fisheries concerned
The interaction between marine turtles and IOTC fisheries is likely to be significant only in tropical areas, involving bo
industrial and artisanal fisheries, notably for:

w Industrial purse seine fisheries, in particular on sets using fish aggregating devices (EU, Seychelles, Mauriti
Korea, Japan, |.R. lIraBolrjea et al. 2014Ruiz et al. 2018

w Gillnet fisheries operating in coastal waters or on the high seas (Sri Lanka, I.R. Iran, Pakistan, Indomesia) (
et al. 2010 Shahid et al. 2005

w Industrial longline fisheries operating in tropical areas (China, Taiwan,China, Japan, Indonesia, Seychell
India, Oman, Malaysia and the Philippingés)d&ng 201k

{G1F0ddza 2F RIFEGF 2y YFENRYS GdzNOf SaQ o6eO0F GOK

{AE RAAGAYO( &LISONBEmMadNe turids N  SK G @ADL 6 Sy oALY @At SR A Y
pelagic fisheriesTable 5. The overall abundance and IUCN status varies by species, ranging from data deficier
(flatback turtle) to critically endangered (hawksbill turtle).

Overall, the reported data available on marine turtles caught in the IOTC area of competence are considered to be
f2¢g (2 LR2NljdzrtAGexr aLINBS yR y2i adlryRFNRAASRD !

from the data curratly incorporated in the ROS regional database. Although some CPCs tend to report (limited
information on incidental catches of marine turtles through their national reports, these are not integrated in the
present study due to their incompleteness anddaf standardization. It is important to recall that the current version

of the ROS database includes only a fraction of the data expected from longline fisheries.

A total of 570 turtle interactions with tuna fisheries were reported through the ROS, with loggerhead (n =) and Oliv
ridley turtles (n = ) being the most frequent incidentally caught species in longline and purse seine fisheries
respectively Table §. Only 2 flatback turtles were reported to have interacted with tuna fisheries, notably by the
longline fishery of Sri Lanka.

Page23of 52



|0TC2024-WFERO 07

Table 5: Number of turtle interactions by species with as reported in the ROS regional database during the per&iX22005

Fishery group Species code Name Scientific name IUCN status :;Itg:
TTL Loggerhead turtle Caretta caretta 155
LKV Olive ridley turtle Lepidochelys olivacea 55
DKK Leatherback turtle Dermochelys coriacea 53

Longline (n=344) TUG Green turtle Chelonia mydas Endangered 43
TTX Marine turtles nei Testudinata N/A 21
TTH Hawksbill turtle Eretmochelys imbricata : Critically endangered 15
FBT Flatback turtle Natator depressus Data deficient 2
LKV Olive ridley turtle Lepidochelys olivacea 94
TUG Green turtle Chelonia mydas Endangered a7
TTH Hawksbill turtle Eretmochelys imbricata : Critically endangered 46

Purse seine (n=226)
TTL Loggerhead turtle Caretta caretta 29
TTX Marine turtles nei Testudinata N/A 7
DKK Leatherback turtle Dermochelys coriacea 3

The spatial distribution of turtle interactions with longline fisheries is limited to very few areas due to the small size o
the longline observer data set while the purse seiner observer data cover the purse seine fishing grouridg. 8l (
Most turtles were released (as expected) except for a few injured individuals caught by Rbasathlongliners that
were brought back to the Kelonia turtles observatory and care center. The survival rate appeared to be lower i
longline fisheries (~®™) than irpurse seine fisheries (>95%) although data from other longline fisheries are required
to confirm this pattern.
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Figure 18: Mean annual number of marine turtle interactions (numbers of individuals per year) with pelagic fisheriesdlsy(a@bi) and fate
(c & d) as reported to the Secretariat during the period 22022

Incidental catches of marine turtles
w Gillnet fisheries of Pakistan and Indonesia: to date, there have been no reported incidental catches of marin
turtles for these gillnet fisheries;

w Longline fisheries of Malaysia, Oman, India, Philippines and Seychelles: to date, these countries have r
reported incidental catches of marine turtles for their longline fisheries;

w Purse seine fisheries of Japan, |.R. Iran and Thailand: to date these countries have not reported incident
catches of marine turtles for their purse seine fisheries, including incidental catches of marine turtles on Fis|
Aggregating Devices. Seychellesvided data on discards of marine turtles from their purse seine fleet for
2018.

While a number of CPCs have been mentioned specifically here, as they have important fisheries or have not provic
any information, there are still many CPCs that are providing data that are not consistent with the IOTC minimur
reporting standards.
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Cetaceans

Main species and fisheries concerned

Reporting of interactions between IOTC fisheries and cetaceans has been extremely limited to date, and interactio
are expected to vary greatly by fishing gear, gear configuration-éirea strata, and environmental conditions. The

full lists of whale ad dolphin species susceptible to interactions with tuna and tlikexspecies fisheries are given in

Appendix |l

The overall expected levels of interactions are as follows:

w Few interactions occur between purse seine and cetaceans although tuna schools associated with whales col
have been targeted prior to the entry in forcel@iTC Resolution 23/@s was the case for schools associated
with whale sharks. Those sets represented a small component of all sets and the animals were released ali
in most casesHscalle et al. 20)5Very few cases of dolphassociated schools have been reported in the
Indian Ocean while they are more common in the Pacific Ocean;

w Most interactions between longline and cetaceans stem from the animals being attracted mainly to longlines
as a source of food, possibly resulting in incidental entanglement, injury, and mor@lityah et al. 2006
Hamer et al. 201 The extent of these interactions and associated levels of mortality are poorly known
although several studies have focused on depredation in the Indian O&ganafiov et al. 2033Munoz
Lechuga et al. 2036

w Gillnet (or driftnet) is considered to be the main fishing gear responsible for direct mortality of cetaceans
through entanglementAnderson et al. 2020

w Artisanal fisheries may be responsible for some bycatch of small cetaceans, with different fishing geat
involved, including gillneflemple et al. 2018

{G1F0ddza 2F RIFEGF 2y OSGlIOSIyaQ o0eoOl (0K

A total of 79 cetacean interactions with tuna fisheries has been reported through theTRBI8 §. Most interactions

were reported for the fresh pelagic longline fishery of Reunion Island (85% of all observations) and are limited to tr
south-western Indian Ocean, east of Madagasé¢ag.(19. The interactions observed for this fishery were dominated
08 wAaazQa R2fLKAya (GKIFIG 6SNB |ff NBtSIFASR FftABSd h
assessed to be alive at release. Ravimg interactions were reported from Japanese longliners operating in the eastern
part of the Indian Ocean (9 toothed whales with about 90% of them released alive) while only 2 observations c
common dolphins were reported for Sri Lankan longliners wittafiormation on their condition at releaséig. 199.

Table 6: Number of cetacean interactions by species as reported in the ROS regional database during the pe2ia2?2005

Intera

Fishery group Species code Name Scientific name IUCN status ctions
DRR Risso's dolphin Grampus griseus 53
ODN Toothed whales nei Odontoceti Unclassified 12
DCO Common dolphin Delphinus delphis 4
FAW False killer whale Pseudorca crassidens 3

Longline (n=79)
HUW Humpback whale Megaptera novaeangliae 3
SHW Shortfinned pilot whale Globicephala macrorhynchus 2
MIW Minke whale Balaenoptera acutorostrata 1
DBO Bottlenose dolphin Tursiops truncatus 1
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Figure 19: Cetacean interactions (numbers of individuals) with pelagic longline fisheries by species and fate as reper8stitetariat during

the period 20052022
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Seabirds

Longline vessels fishing in southern waters
The interaction between seabirds and IOTC fisheries is likely to be significant only in southern waters (south of 25°
an area where most of the effort is exerted by longliné&x€ AP 2007

Spatial information available on longline fishing effort shows the dominance of vessels from Japan and Taiwan,Chi
in this area since the miti950s, with a progressive decline in the effort exerted by the Japanese fleet since the mid
2000s and an increade=ffort of the Taiwan,China fleet starting from the 201Bg( 20. In recent years (2012020),
Taiwan,China represented about 70% (~80 million hooks) of the total reported longline effort of about 115 millior
hooks deployed annually in southern waters.

With more than 11 million hooks deployed annually, Japanese longliners contribute to about 10% of the total effor
while the fleets of China, Seychelles, EU,Spain, and Malaysia deploy between 2.8 and 7.3 million hooks annually.
fishing effort might aatally be incomplete for some reporting fleets while a number of other longline fleets may also
operate in this area as suggested by the presence of temperate species in their catch data (e.g., Indonesia).
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Figure 20: Reported longline effort (hooks) for fleets operating south of 25°S between 1955 and 2020

Main species and fisheries concerned

Among the 30 species of petrels and albatrosses known to occur in the IOTC area of competshiee2007 13
species have been reported to interact with longline fisheries according to the ROS regional dafabdsa) It is
important to note that the ROS data set only includes data from Japan over the time perio@@082nd no other

data of interactions with seabirds have been reported to date using reporting formats suitable for automated data
extraction accordingo the ROS data standards.

In 2016, six CPCs (Australia;fastugal, EtSpain, EWFrance, Japan, Repf. Korea, Taiwan,China and South Africa)
submitted data in response to a call for data submission on seabirds following the dissemination of the IOTC Circu
2016043 (OTC 201p Although some of the interactions with seabirds were reported in aggregate form, 16 species
were recorded to have interacted with longline fisheries in the compiled data set covering the perioe2@DB9
including six in additional to those availabierh the ROST{@ble 7)
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In addition, some CPCs have also reported seabird interactions through their national reports. For instanct
Taiwan,China reported a total of 40 interactions with their longline fishery operating south of 25°S for 8 species ¢
seabirds in 2018: bladcoweR | f 6 F GNP &&a O6MUI 46 yYRSNARY I | fmantled Nddti &
albatross (1), sooty albatross (7), whitkinned petrel (17), whiteapped albatross (5), and yellavosed albatross

(6). In the same year, Korea reported the incidentdth of three gresneaded albatrosses and one sooty albatross.

Table 7: List of seabird species reported to have interacted with longline fisheries in the Indian Ocean with the mostatreaf the IUCN
Red List. ROS = Regional Observer Scheme;02@16 IOTC Circular 26083

Species code : Name Scientific name IUCN status Source
DCR Atlantic yellownosed albatross Thalassarche chlororhynchos : Endangered 2016043
DCU Shy albatross Thalassarche cauta 2016043
DIC Greyheaded albatross Thalassarche chrysostoma Endangered ROS
DIM Blackbrowed albatross Thalassarche melanophris ROS
DIP Southern royal albatross Diomedea epomophora ROS
DIQ Northern royal albatross Diomedea sanfordi Endangered 2016043
DIX Wandering albatross Diomedea exulans ROS
MAH Hall's giant petrel Macronectes halli ROS
MAI Antarctic giant petrel Macronectes giganteus ROS
MWE Cape gannet Morus capensis Endangered 2016043
PFC Fleshfooted shearwater Ardenna carneipes ROS
PFG Sooty shearwater Ardenna grisea ROS
PFT Short tailed shearwater Ardenna tenuirostris 2016043
PHE Lightmantled sooty albatross Phoebetria palpebrata ROS
PHU Sooty albatross Phoebetria fusca Endangered ROS
PRO White-chinned petrel Procellaria aequinoctialis ROS
TQH Indian yellownosed albatross Thalassarche carteri Endangered ROS
TQW Campbell albatross Thalassarche impavida ROS
TWD White-capped albatross Thalassarche steadi 2016043
{Grddza 2F REFGF 2y aSI0ANRAQ 680l (0K

The data available on seabirds caught in the IOTC area of competence are generally fairly limited: the informatic
collected through circular 201643 highlighted some general trends in seabird bycatch rates across the Indian Ocean
with higher catch rateat higher latitudes; even within the area south of 25¢Sand higher catch rates in the coastal
areas in the eastern and western parts of the southern Indian Odé€ar201% Data also showed that the mortality
rates were generally high for most species, and the mean mortality rate across all years and fleets was higher th
70%.

To date, properly structured data on seabird interactions collected as part of the ROS are only available for tr
Japanese longline fishery: a total of 176 interactions was reported during-ZDM&, with an average of 35.2
interactions per year and allriois reported as dead, when the information on condition at capture was available.
Regarding the overall low observer coverage and very few data currently available on seabird interactions, n
estimation of the total bycatch of seabirds from the longlirsinéiry south of 25°S was undertaken.
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Table 8: Number of seabird interactions by species as reported in the ROS regional database during the pefio222005

Fishery group Species code Name Scientific name IUCN status Lr:lts:g
TQH Indian yellownosed albatross Thalassarche carteri Endangered 72
PFC Fleshfooted shearwater Puffinus carneipes Unclassified 17
DIC Greyheaded albatross Thalassarche chrysostoma i Endangered 15
PHE Lightmantled sooty albatross Phoebetria palpebrata 15
PHU Sooty albatross Phoebetria fusca Endangered 15
PRO White-chinned petrel Procellaria aequinoctialis 10
Longline (n=176) DIX Wandering albatross Diomedea exulans 9
DIM Blackbrowed albatross Thalassarche melanophrys : Unclassified 7
MAH Hall's giant petrel Macronectes halli 6
TQW Campbell albatross Thalassarche impavida 4
MAI Antarctic giant petrel Macronectes giganteus 3
DIP Southern royal albatross Diomedea epomophora 2
PFG Sooty shearwater Puffinus griseus Unclassified 1
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Figure 21: Mean annual number of seabird interactions (number of individuals per year) witlirdeeimg longline fisheries by species and fate
as reported to the Secretariat during 202216

The longline fisheries of Seychelles, Malaysia, and Mauritius that operate or have operated in areas with high densiti
of seabirds have not reported incidental catches of seabirds for longliners under their flag.
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Other bycatch species categories

The reporting of noAOTC species other than sharks is extremely poor and where it does occur, this is often in the
form of patchy information which is not submitted according to IOTC data reporting procedures;stanoiardized

and often lacking in cléay. Formal submissions of data in an electronic and standardized format using the available
IOTC templates, in combination with observer data reported in the context of the ROS programme, will considerab
improve the quality of data obtained and the typéregional analyses that these data can be used for.

Page31of 52



|0TC2024-WFERO 07

Mako shark species

Overall bycatch levels & trends

Before 1995 the catches of mako shark species were dominated by artisanal fisheries. Since then, with the expans
of industrial fisheries, was a continued increase reaching a peak of about 5000 t in 2016 comprised around a 60 %
the catches for the indistrial fisheries. After that a substantial decrease in the total catches was experienced after
which the trend reversed, with catches falling by around 50% in the last year2Q.
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Figure 22: Annual cumulative absolute (a) and relative (b) time series of retained catches (metric tonnes; t) of malspshik ley species
category for the period 1950022

Vulnerability to fisheries

Shortfin mako shark received the highest vulnerability ranking {Nfmr longline gear in the ecological risk assessment
(ERA) conducted for the Indian Ocean by the WPEB and SC in 2018 because it was characterized as one of the
productive shark spdes and with a high susceptibility to longline gear (Murua et al., 2018). Catches of mako sharl
species have increased sharply from early 1990s te2@iDs Table 9, period in which longline and line fisheries
accounted for more than 70% of total catchef these species After a peak of 5,168 tonnes of mako shark species
caught in 2016, total annual catches fell to 2,638 tonnes last yegr 24.

Table 9: Retained catches (metric tonnes; t) of mako sharks by decade and fishery for the peri@@2®50he background intensity color of
each cell is directly proportional to the catch level
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FISHERY 1950s i 1960s i 1970s i 1980s : 1990s : 2000s : 2010s : 2020s
Purse seine | Other 0 0 0 0 0 0 2 1
Longline | Other 0 0 0 21 332 1,135 ~484
Longline | Fresh 0 0 0 0 0 4 1570 - 1 83
Longline | Deedreezing 0 75 23 23 262 410 904 535
Line | Coastal longline 0 0 0 133 220 462 832 942
Line | Trolling 70 114 173 345 514 513 505 505
Line | Handline 0 0 0 0 0 0 5 0
Gillnet 2 3 7 63 418 406 486 240
Total 72 192 203 586 1,746 2,929 -E

Longfin makos are poorly recorded in the Indian Ocean and catches reported to the Secretariat in recent yea
represent less than 1% of mako speciegy(23. However, the percentage of reported catches of mako species
aggregated remains considerable. Between the two species, shortfin mako dominates the catches reported k
industrial fisheries, although it varies from year to year, accounting for betweenab@?@0% of catches of these
species. For artisanal fisheries around 80% of catches reported far spakies are aggregated.
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Figure 23: Annual time series of retained catches (metric tonnes; t) of mako sharks by species, for the peri2950

Recent fishery features (2018022)

Mako shark species shows a decline in catches in recent years in all fleets and fistigriad, (vith the exception of

the IDN line fishery, where a peak in 2020 and a subsequent decline in catches is followed by a very smooth incre:
in the last year. The main fleets accounting with 74% of total catches of mako shark species are Indonesia, Taiw
province of China, Madagascar and Eu, Sgain 29. Nevertheless, is important to note that data for Madagascar are
repeated for the coastal fisheries mecent years. Furthermore, revisions to Pakistani gilinet catches from 1987
onwards, endorsed by the SC in December 2019, introduced a mean annual decrease of around 17,000 t in total catc

Page33of 52



|0TC2024-WFERO 07

of shark species during the concerned period when compared to previously available official data reported by th
country Fig. 26.
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Figure 24: Annual absolute (a) and relative (b) time series of retained catches (metric tonnes; t) of mako sharks Iiyrfislegneriod 1950
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Figure 26: Annual catch trends (metric tonnes; t) of mako shark species by fishery group between for the peri2@22018
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Discarding practices
Information on discarding practices can only be inferred from observer data collected through the ROS programm:
Mako shark species interactions are mainly recorded in the Western Indian Ocean and at aggregatei |/ (
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Figure 27: Mean annual number of mako shark species interactions (numbers of individuals per year) witea@eg longline fisheries by
species (a) and fate (b) as reported to the Secretariat during the period 202D

Size composition of the catch

Size data collected for shortfin mako (SMA) by observers onboard-fdeeging longliners show a distribution
described by a median fork length of 177.5 cm, which is larger than the median of the sizes collected by othe
enumerators (162 cm)~g 13. Spatial information shows that observer samples for this species mostly come from
southern latitudes (south of 20°S) while other size data mainly come from the central and southwestern Indian Ocea
which might explain the differences in distributionsdide siggesting some sizgependent variability in the spatio
temporal distribution of shortfin mako that needs further investigation.
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Shortbill spearfish

The shortbill spearfish (Tetrapturus angustirostris) is caught primarily -aatbl in industrial fisheries in the Indian
and Pacific Oceans. Little is known about its biology, ecology and population structure, and it has never been tl
subject of a stoclassessment in any part of its range (Mdgnriquez et al.,2018, Arostegui et al., 2019). The species
is listed as data deficient by the IUCN (Collette et al., 2023).

In response to the request made by thé?EB1%his section summarize the available information of shortbill spearfish
in the I0TC databases.

Overall bycatch levels & trends

wSilIAySR OFGOKSa 2F {K2NIoAff &aLISFNFAEK sSNB SEOf d:
reported catches show great fluctuations throughout the time series, the highest catches were recorded between 195
and 1970, with a peak &76 tonnes in 1968, followed by a drastic decline to 11 tonnes in 1Hg@7 %Y. In the early
1990s, catches started to increase again with the reporting of new fleets, but highly fluctuating between fleets an
between years.Kig. 29.
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Figure 28: Annual time series of retained catches (metric tonnes; t) of Shortbill spearfish by fleet durH22850
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Figure 29: Annual time series of retained catches (metric tonnes; t) of Shortbill spearfish by fishery durigg2»50

Recent fishery features (2018022)

Shorthill spearfish catches have remained at around 100 tonnes in recent years, but have doubled in the last ye:
mainly due to exceptional catches reported by the Indonesian line and purse seine fistiégie2d(Longline fisheries

of Taiwan, province of China accounted for the 62% of the Shortbill spearfish catches, followed by Indonesia (mos
due the last year contribution). Other fleets as EU, Spain, Malaysia, Seychelles and reunion contributed wih less th
10 tonnes by yearHig. 30.
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Figure 30: Mean annual catches of Shortbill spearfish by fleet and fishery (metric tonnes; t) between 2018 and 2022 atitninficumulative
catches by fleet

Shortbill spearfish is included in the Annex Il of the Res. 15/01 as one of the species, other than the IOTC spec
required for reporting by longline fleets as well in the Zero catches matrix (LDR I0OTC form) for reporting the presen
of species on thecatch. Some CPCs (d.A, PAK) indicated the occurrence of shortbill spearfish although the
contribution to the total catches was considered insignificatRB22and WPB22

Discarding practices

Discards reports are negligible and on the basis of the data currently available on the ROS, the Shortbill spearfish cat
by the longline fisheries is mostly retained and the occurrence of the specie is concentrate on the western of the Indie
Ocean Fig. 3).

Fate code
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D UNCL

33 ind. / year -
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0ind. / year

T T T T T T T
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Figure 31: Mean annual number of Shortbill spearfish interactions (numbers of individuals per year) with longline fighateediring 1950
2022

Spatial information on Shortbill spearfish

Only Japan and Seychelles reported spatial information for Shortbill spearfish catches to the Secretariat in differe
periods, and although very limited, seems to be in line with the information provided by the ROS indicating the mai
occurrence of the sgrie on the Western Indian Ocedfids.32.
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Figure 32: Mean annual retained catches by number of Shortbill spearfish by fishing longline fleet and decade report8ddethaat

Some information obtained through observer programmes indicates that Shortbill spearfish occurs in catche
throughout the year in Reunion Island, accounting for 31% of billfish catches monitored by SRP, OBS and SCI progt
between 2007 and 2014/PB13 YR | f a2 Ay GKS 9FadSNY LYRAIFY hOSty 6
M MYy ¢ OAMPRI13 Although the information on their reproductive biology is limited, the presence of spawning areas
in the Western Indian Ocean was also considered (Nakamura, 1985).

Considering that Shortbill spearfish may be undsorted, subject to occasional misidentification (Walsh et al., 2005)
and reported in logbooks as aggregate billfish (Pepperell et al., 2011), available surveys and reports suggest that |
occurrence of Borthill spearfish in the Indian Ocean is low.
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