W Food and Agriculture S [ndian Ocean Tuna Commission
M Organization of the A
United Nations e
10tcC

|I0TG2021¢SC2CR[E]

Report of the24™ Session of the
|OTCScientific Committee

Held by videeconference 6 ¢ 10 December2021

DISTRIBUTION BIBLIOGRAPHIC ENTRY

Participants in the Session IOTESQ@4 2021. Report of the24™ Session of thdOTC
Members of the Commission Scientific CommitteeOnling 6 ¢ 11 December 2Q1.
Other interestedNations and International IOT@G2021¢SC2¢R[E]:226 pp.

Organizations
FAO Fisheries Department
FAO Regional Fishery Officers

Pagel of 227



IOT€G2021¢SC2¢R[E]

The designations employed and the presentation of material in this publication
and its lists do not imply the expression of any opinion whatsoever on the part
of the Indian Ocean Tuna Commission (IOTC) orFthed and Agriculture
Organization (FAO) of the United Nations concerning the legal or development
status of any country, territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries.

This work iscopyright. Fair dealing for study, research, news reporting,
criticism or review is permitted. Selected passages, tables or diagrams may be
reproduced for such purposes provided acknowledgment of the source is
included. Major extracts or the entire documemay not be reproduced by

any process without the written permission of the Executive Secretary, IOTC.

The Indian Ocean Tuna Commission has exercised due care and skill in the
preparation and compilation of the information and data set out in this
publicaion. Notwithstanding, the Indian Ocean Tuna Commission, employees
and advisers disclaim all liability, including liability for negligence, for any loss,
damage, injury, expense or cost incurred by any person as a result of accessing,
using or relying upoany of the information or data set out in this publication

to the maximum extent permitted by law.

Contact details:

Indian Ocean Tuna Commission

Le Chantier Mall

PO Box 1011

Victoria, Mahé, Seychelles
Ph: +2484225494
Email:lOTCSecretariat@fao.org
Website http://www.iotc.org
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ACAP
aFAD
ASPIC
B
Bwsy
CBD
CCAMLR
CCSBT
CE

Cl
CMM
CoC
CPCs
CPUE
current
EEZ
EM/EMS
ERA
EU

F

FAD
FAO
FL
Fusy
GLM
HCR
HBF
HS
HSF
IATTC
ICCAT
10
IOTC
IOSEA
IPA
IPNLF
ISSF
IUCN
IUU
LJFL
LRP
LL
LSTLV
M
MEY
MOU
MP
MPA
MSPEA
MPF
MSE
MSY
n.a.
NGO
NPOA
OFCF
oM
oT
PS
PSA

ACRONYMS

Agreement on the Conservation of Albatrosses and Petrels
Anchored fish aggregation device

A StockProduction Model Incorporating Covariates
Biomass (total)

Biomass which produces MSY

Convention on Biological Diversity

Commission for the Conservation of Antarctic Marine Living Resources
Commission for the Conservation of Southern Bluefin Tuna
Catch and effort

Confidenceanterval

Conservation and Management Measure (of the IOTC; Resolutions and Recommendations)
Compliance Committee

ContractingParties andCooperatingNon-ContractingParties
catch per unit effort

Currentperiod/time, i.e. kurentmeans fishing mortality for the current assessment year
Exclusive Economic Zone

Electronic Monitoring/Electronic Monitoring System
Ecological Risks&essment

European Union

Fishing mortality; fo10is the fishing mortality estimated in the year 2010
Fish Aggreation device

Food and Agriculture Organization of the United Nations
Fork length

Fishing mortality at MSY

Generalisedinear Model

Harvest control rule

Hooks between floats

Harvest strategy

Harvest strategy framework

Inter-American Tropical Tuna Commission

International Commission for the Conservation of Atlantic Tunas
Indian Ocean

Indian Ocean Tuna Commission

Indian Ocean SouthEast Asian Marine Turtle Memorandum
International Plan of Action

International Pole and Line Foundation

International Seafood Sustainability Foundation
International Union for the Conservation of Nature

lllegal, unregulated and unreported (fishing)

Lowerjaw fork length

Limit reference point

Longline

Largescale tuna longline fishing vessel

Naturalmortality

Maximum economic yield

Memorandum ofunderstanding

ManagementProcedure

Marine Protected Area

Maldives Seafood Processors and Exporters Association
Meeting Participation Fund

ManagemeniSrategy Evaluation

MaximumSustainableYield

Not Applicable

Non-GovernmentalOrganization

NationalPlan of Action

Overseas Fishery Cooperation Foundation of Japan
OperatingModel

Oversead erritory

Purse seine

Productivity Susceptibility Analysis
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TAE
Taiwan,China
TCAC
TCMP
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TRP
TrRP

UN
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VMS
WP
WPB
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WPDCS
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WPM
WPNT
WPTmMT
WPTT

Catchability

Recommendedbiological catch

Regional fisheries management organisation
Regional Observer Scheme

Regional Tuna Tagging Project of the Indian Ocean
Spawning biomass (sometimes expressed as SSB)
Spawning stock biomass whiptoduces MSY
Scientific committee

Standing Committee on Administration and Finance
Standard error

South West Indian Ocean Fisheries Commission
South West Indian Ocean Fisheries Project

Stock Synthesis IlI

Spawning Biomass

Spawning stock biomass

Total allowable catch

Total allowable effort

Taiwan, Province of China

Technical Committee on Allocation Criteria
Technical Committee on Management Procedures
tuna Regional Fishery Management Organization
Target reference point

Trigger reference point

United Nations

United Nations Convention on the Law of the Sea
United Nations General Assembly

Vessel Monitoring System

Working Party of the IOTC

Working Party on Billfish

Working Party on Ecosystems and Bycatch
Working Party on Data Collection and Statistics
Working Party on Fishing Capacity

Working Party on Methods

Working Party on Neiiit Tunas

Working Party on Temperate Tunas

Working Party on Tropical Tunas
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STANDARDISATION B TONORKINGPARTY ANIXCIENTIFIEOMMITTEE REPORT TERMINOLOGY

SC16.07 (para. 23) The AMOPTEhe reporting terminology contained in Appendix IV &ECOMMENDERDat the
Commission considers adopting the standardised IOTC Report terminology, to further improve the clarity
information sharing from, and among its subsidiary bodies.

HOw TO INTERFET TERMINOLOGY CONTAINED IN THIS REPORT

Level 1: From a subsidiary body of the Commission to the next level in the structure of the Commission:
RECOMMENDED, RECOMMENDATHKDM conclusion or request for an action to be undertaken, frosalzsidiary

body of the Commission (Committee or Working Party), which is to be formally provided to the next level in th
structure of the Commission for its consideration/endorsement (am a Working Party to the Scientific Committee;
from a Committedo the Commission). The intention is that the higher body will consider the recommended action for
endorsement under its own mandate, if the subsidiary body does not already have the required mandate. Ideally th
should be task specific and contain a¢iftame for completion.

Level 2: From a subsidiary body of the Commission to a CPC, the IOTC Secretariat, or other body (not th
Commission) to carry out a specified task:

REQUESTEDhis term should only be used by a subsidiary body of the Commis#iaoés not wish to have the
request formally adopted/endorsed by the next level in the structure of the Commission. For example, if a Committe
wishes to seek additional input from a CPC on a particular topic, but does not wish to formalise the reguoastthe
mandate of the Committee, it may request that a set action be undertaken. Ideally this should be task specific ar
contain a timeframe for the completion.

Level 3: General terms to be used for consistency:

AGREEDANy point of discussion from raeeting which the I0TC body considers to be an agreed course of action
covered by its mandate, which has not already been dealt with under Level 1 or level 2 above; a general point
agreement among delegations/participants of a meeting which does netl he be considered/adopted by the next

f SOPSt Ay GKS /2YYAadaArAz2yQa aidNHzOG dzNB o
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EXECUTIVE SUMMARY

The 2" Session of the Indian Ocean Tuna Commission (IOTC) Scientific Committee (SC) was held O®Bliné
10 December 202. A total of130delegates and other participants attended the SessigHL {n 2020), comprised
of 107 delegates 112in 2@0) from 21 Cantracting Parties, ando delegates from Cooperating Ne@ontracting
Parties (0 in 2B0), and23 participants froml5 observer organisations (including the invited experts). The mee
waschaired by the Chairperson, Dr Toshihide Kitakado (Japan). fTbiegasticipants is provided appendix 1

The following are the recommendations from thé"™2Session of the Scientific Committee, which previded in
Appendix38.

Tunacg Highly migratoryspecies

SC2.01(para. b4) TheSC(RECOMMENDEDBat the Commission note the management advice developed for ¢
tropical and temperate tuna species as providedhe Executive Summary for each specesg the combined
Kobe plot for the four species assigned a stock stat@®a (Fig.1):
Albacore Thunnus alalungeg Appendix 8
Bigeye tungThunnus obesyg Appendix 9
Skipjack tungKatsuwonus pelamjg Appendix 10
Yellowfin tunaThunnus albacarés Appendix 11
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0.0
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SB<SBmsy SB=SBmsy SB=SBmsy SB<SBtarget SB=SBtarget SB=SBtarget
SB/ SBmsy SB / SBtarget
Fig. 1 (Left) Combined Kobe plot for bigeye tuna (black: status in 2018, based asgshssment conducted in 2019), and

yellowfin tuna (light grey: 2020, with assessment conducted in 2021) and albacore (dark grey: 2017 with assessr|
conducted in 2019) showing the estimates of current spawning biomass (SB) and current fishing moyialitgléon

to optimal spawning stock size and optimal fishing mortality. (Right) Kobe plot for skipjaclstats (n 2019, based on
the assessment conducted in 2020) showing the estimates of the current stock status (The dashed line indicatés the
reference point at 20%SB0 while SBtarget=0.4 SB0). Cross bars illustrate the range of uncertainty from the model
with an 80% CI (95% CI for albacore).

Billfish

SC2.02 para. 57) TheSCRECOMMENDEDBat the Commission note the management advice developed for ¢
billfish species under the IOTC mandate, as provid#ueiExecutive Summary for each species, and the comb
Kobe plot for the five species assigned a stock status ith 6g.3):

Swordfish Xiphias gladiusg Appendix 12

Black marlin(lstiompaxindica) ¢ Appendix 13

Blue marlin fakaira nigricanyq Appendix 14

Striped marlinKajikiaaudax ¢ Appendix 15

Indo-Pacific sailfiskistiophorus platypterus; Appendix 16
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Overfished
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Fig. 3 Combined Kobe plot for swordfish (2018 with assessment conducted in 2020, greypdaific sailfish (2017 with
assessment conducted in 2019, cyan), black marlin (2019 with assessment conducted in 2021, black), blue marlin
with assessment conducted in 2019, blue) and striped marlin (2019 with assessment conducted in 2021, purple) sho
the estimates of cuent stock size (SB or B, species assessment dependent) and current fishing mortality (F) in relatio
optimal stock size and optimal fishing mortality. Cross bars illustrate the range of uncertainty from the mod@&ivens.
unresolved uncertainty inite assessment, status for black tiraand sailfish should be interpreted with caution

F=Fmsy

F<Fmsy

Tuna and seerfislq Neritic species

SC2.03 (para. 56) TheS(RECOMMENDEDBat the Commission note the management advice developed for ¢
neritic tuna (and mackerel) species under the IOTC mandate, as provided Executive Summary for ea
speciesand the combined Kobe plot for the three species assigned a stock stét0&li (Fig.2):

Bullet tuna (Auxis rochdi¢ Appendix 17

Frigate tuna Auxis thazar§i¢ Appendix 18

KawakawaHuthynnus affinjsg Appendix 19

Longtail tuna Thunnus tonggoic Appendix 20

Indo-Pacific king mackeres€omberomorus guttatiig Appendix 21

Narrowbarred Spanish mackeres¢omberomorus commerspnAppendix 22

Overfished

25

F>Fmsy

IJI

Overfishing

15

2 nish mackerel

F / Fmsy

Frmsy
1.0

Kawakawa

] ¥

F=

Pacific king mackerel

0.5

F<Fmsy

0.0

T T T T T T T T
0.0 05 1.0 15 20 25 3.0 35

B<Bmsy B=Bmsy B=Bmsy

B/ Bmsy
Fig. 2.Combined Kobe pldbr longtail tuna(cyan) narrowbarred Spanish macker@lue), kawakawggrey)(all for 2018 with
assessment carried out in 2020) and IFdacific king mackerel (2019 with assessment carried out in,2@%1e), showing the
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estimates of stock size (B)duwurrent fishing mortality (F) in relation to optimal biomass and optimal fishing mortality. ¢
bars illustrate the range of uncertainty from the model ru@éven umesolved uncertainty in the assessment, statuskfoliet
tuna, frigate tuna andNarrow-barred Spanish mackerel should be interpreted with caution.

Sharks

SC2.04 (para. 58) TheSCRECOMMENDHDat the Commission note the management advice developed f
subset of shark species commonly caught in IOTC fisheries for tuna anrlikeispecies:

Blue sharkRrionace glauceg Appendix 23

Oceanic whitetip shar{Carcharhinus longimanyg Appendix 24

Scalloped hammerhead sha&phyrna lewini¢ Appendix 25

Shortfin mako sharlddsurus oxyrinchysc Appendix 26

Silky sharkCarcharhinus falciformig Appendix 27

Bigeye thresher shatf@lopias superciliosis Appendix 28

Pelagic thresher sha(Rlopias pelagicys; Appendix 29

Marine turtles

SC2.05 (para. B9) The S(RECOMMENDEfMDat the Commission note the management advice developed
marine turtles, as provided ithe Executive Summagncompassing all six species found in the Indian Ocean
Marine turtles¢ Appendix 30

Seabirds

SC2.06 (para. b0) TheSCRECOMMENDEfMDat the Commission note the management advice developed
seabirds, as provided the Executive Summagncompassing all species commonly interacting with IOTC fish
for tuna and tundike species:

Seabirds; Appendix 31
Marine Mammals

SC2.07 (para. 1) TheSCRECOMMENDE(Dat the Commission note the management advice developed
cetaceans, as providediine newly developed Executive Summancompassing all species commonly interact
with I0TC fisheries for tuna and tufike species

Cetaceans Appendix 32

GENERAL RECOMMENDATIONS TO THE COMMISSION
NATIONAIREPORTS FROP G

SC2.08 (para. 26) NOTINGthat the Commission, at its 25th Session (in 2021), noted that there wa
improvement in submission of National reports in 2020 over the previous year, it also reiterated its concern
the lack and poor quality of data, and again, strongly encaaagPCs to take immediate steps to review,
where necessary, improve their performance with respect to the provision of data through improved comf
with Resolutions 15/01 and 15/02. The SECOMMENDEDat the Commission note that there was a demse in
the Submission of National reports in 2021, as only 21 reports were provided by CPCs (25 in 2020, 23 in 2
2018, 23 in 2017 and 23 in 2016 (Table 2)

SC2.09 fpara.27) The S(RECOMMENDEMDat the Compliance Committee and Commission note the lag
compliance by 9 Contracting Parties (Members) and 1 CooperatingChotmacting Party (CNCPs) that did I
submit a National Report to the Scientific Committee in 2021, noting that the Coromiagireed that the
submission of the annual reports to the Scientific Committee is mandatory.

REPORT OF THO™ SESSION OF TMEORKINGPARTY OMBILLFISHWPB19)

SC2.10 (para.42) RECALLINtBat one of the Indian Ocean billfish species (shortbill spearfistrapturus
angustirostri3 is currently not listed among the species managed by IOTC, and considering thevidean
distribution of this species, its highigigratory nature, and that is a common bycatch in IOTC managed
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fisheries, the SC reiterated its prevideECOMMENDATIQN&t shortbill spearfish be included as an IOTC
species

Revision of catch levels of Marlins under Resolution 18/05

SC2.11 (para.56) The SGIOTEDNat catches in recent years for black marlin and HrRawific sailfish have
exceeded all recent MSY estimates and catch limits set by Resolution 18/05 (para 3), and that the current
trends for the two species show no signs of declitreese catcHimits will likely be exceeded again in 2021.
Furthermore, results from the 2021 assessment of striped marlin provided certainty that the stock is overfis
and subject to overfishing (100% probability) and that biomass has been below that which walldeMSY
for over a decade. The biomass of striped marlin is considered severely depleted. As suciN@EERGe
inadequacy of Resolution 18/05 in limiting the catches of billfishesREAOMMENDEBe Commission to
review the Resolution to update cédtdimits and provide mechanisms to ensure these limits are adhered to

REPORT OF THZTHSESSION OF TMEORKINGPARTY ONECOSYSTEMS ABWCATCKWPEBT)

Status of development and implementation of national plans of action for seabirds and sharks,
implementation of the FAO guidelines to reduce marine turtle mortality in fishing operations

SC2.12 (para 60) The SGRECOMMENDEDat the Commission note the current status of development ¢
implementation of National Plans of Action (NPOASs) for shemkisseabirds, and the implementation of the F
guidelines to reduce marine turtle mortality in fishing operations, by each CPC as provided in Appendix 5,
that the IPOASeabirds and IPG®harks were adopted by the FAO in 1999 and 2000, resplctiaad
recommended the development of NPOAs.

Other matters

SC24.2 (para 74) The SGACKNOWLEDGH® proposed Letter of Intent between the IWC and IOTCN@GTED
that this letter is based on the language used in the Letter of Intent between IOTC and ACAP which h
accepted by the Commission. The SIECOMMENDHEDat the letter is presented at the Commission for furth
consideration

SC24.4 (para 77) The SONOTEDthe use of subsurface gillnetting in the Indian Ocean may be an effe
mitigation measure to reduce bycatch of cetaceans, sharks and sea turtles and that Resolution 19/01
requests the utilization of subsurface gillnets by 2023 tdigaie ecological impacts of this gear. The
RECOMMENDEMDat it be kept informed by the Commission on the current status of implementation of
relevant clause of Resolution 19/01.

REPORT OF T8 SESSION OF TMEORKINGPARTY ONROPICATUNAS(WPTT 23)

Yellowfintuna Stock Assessment

SC2.15 (para.103) The S®IOTEDRhe importance of the peer review process and its role in providing improv|
scientific advice for management. The SC thereRECOMMENDEDat the Commission endorse the process

for a YFT stock assessment review as well as the BET MSE review andipedind@cial resources to conduct
the work planned.

Update on the WGFADO2

SC24.& (para. 10) The SRECOMMENDEDBe Committee endorse the process to improve current definition
of FAD and FAD activities used by the IOTC, to be conducted by theaWwPWIsFAD

REPORT OF TH2™ SESSION OF TMEORKINGPARTY OMETHODSWPM12)

Management Strategy Evaluation Progress

SC24.7 (para. 114) The SVOTEDNe guidelines included aSppendix6ato this report to deal with exceptiong
circumstances in the MSE process. The SC fut@arEDRhat these guidelines are a living document and revisi
may still be required in the future. The RECOMMENDEfDat the Commission consider and endorse 1
guidelines.

SC24.8 (para. 115) The SONOTEDhe revised schedule of MSE work includedAapendix6b to this report to
provide the timeframe for the development of management procedures for key IOTC species. NOd E@hat
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the revised MSE schedule is still ambitious but that the technical work could, in principle, be completed wit
proposed timeframes with minor adjustments. TheREBCOMMENDEBat the Commission consider and endor
the revised timetable.

REPORT OF THZTHSESSION OF TMZORKINGPARTY ONDATACOLLECTION ANBFATISTICBVPDCST)

SC2.19 (para. B6) NOTINGhat the WPDCS identified aspects of several datated resolutions that are eithe
unclear or inconsistent (15/01, 15/02 and 19/02) the SEECOMMENDEtDat the Commissiorconsider how to
best address these issues at the next revision of each resolution.

SC2.20 (para. B9) ACKNOWLEDGINat the workload of the Secretariat data team has increased marked
recent years to manage an increasing number of datasets, pronate data outputs, and improve data acce
The SRECOMMENDEDK I i G KS / 2YYAaaAzy O2yaARSNI aGNBy3idK
with the addition of an extra staff member

SC2.21 (para. ¥0) The SQCKNOWLEDGHi2 long-term relationship between the OFCF and the IOTC to imp
the collection, management and reporting of fisheries statisticsRECOMMENDEDBe Commission consider th
continuation of this collaboration through an appropriate arrangement

Update on WEMS01

SC24.2 (para. ¥3) The SONOTEDthe outcomes of the 1st aloc IOTC WGEMS aRECOMMENDEiDe
Commission endorse its continuation in the future and for the Commission to discuss if tBe¥g&ould remain
under the WPDCS or report directly to the SC or CoC. TEBIBORSEtMhe Terms of Reference and Plan of Wi
for the WGEMS

SUMMARY DISCUEH OF MATTERS COMMONWYORKINGPARTIE$CAPACITY BUILDING ACTIVIJEEROCK ASSESSMENT
COURSEEONNECTING SCIENCE AND MANAGERENT

Invited Expert(s) at the WP meetings

SC2.23 (para. 14) Giventhe importance of external independent review for working party meetings, the
RECOMMENDEBe Commission continue to allocate sufficient budget for invited scientific experts to be reg
invited to scientific working party meetings

Meeting participation fund

SC2.24 (para. #7) The SC reiterated iRECOMMENDATIONat the IOTC Rules of Procedure (2014), for
administration of the Meeting Participation Furse modified so that applications are due not later than 60 dg
and that the fullDraft paper be submitted no later than 45 days before the start of tHewant meeting. The ain
is to allow the Selection Panel to review the full paper rather than just the abstract, and provide guidance o
for improvement, as well as the suitability of the application to receive funding using the IOTC MPF. Th¢
submission dates would also assist with visa application procedures for candidates

IOTC species identification guides: Tuna and tdike species

SC2.25 (para. 48) The SC reiterated iRECOMMENDATICOtNat the Commission allocates budget towar
continuing the translation and printing of the IOTC species ID guides so that hard copies of the identificatiq
can continue to be printed as many CPCscientific observers, both on boaad pord, needto have hard copies

Chairpersons and Vie€hairpersons of the SC and its subsidiary bodies

SC2.26 (para. 50) The SGRECOMMENDEHEDat the Commission note and endorse the Chairpersons and
Chairpersons for the SC and its subsidiary bodies for the coming years, as provigedndix 7

PROGRAM OF WORK AND SCHEDUVEARKINGPARTY ANISCIENTIFICOMMITTEE MEETINGS

Consultants

SC2.27 (para. B1) Noting the highly beneficial and relevant work done by IOTC stock assessment consul
previous years, the SRECOMMENDEDat the engagement of consultants be continued for each coming

based on the Program of Work. Consultants will be hired to supplement the skill set available within th
Secretariat and CPCs
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REVIEW OF THBRAFTANDADOPTION OF THREPORT OF TRRE™ SESSION OF TISEIENTIFICOMMITTEE

SC2.28 (para. B0) The SCRECOMMENDEDRhat the Commission consider the consolidated set
recommendations arising from S€2rovidedat Appendix38.
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Tablel. Status summary for species of tuna and tdika species under the IOTC mandatewadl as other species impacted by IOTC fishe(N®TE: the year column indicates the year

the stock status was determined, not the terminal year of the assessment model)

Temperate and tropical tuna stocksnain stocks being targeted liydustrial, and to a lesser extent, artisanal fisheries throughout the Indian Ocean, both on the high seas and in tlhe&¥al sfates.

Advice to the Commission

A stock assessment was carried out for albacore in 2019 to update
assessment undertaken in 2016.

Although considerable uncertainty remains in the SS3 assess
conducted in 2019, particularly due to the conflicts in key data input
precautionary approach to the managementalbacore tuna shoulte

applied. The K2SM indicates that catch reductiars required in order|
to prevent the biomass from declining to below MSY levels in the g
term, due to the low recent recruitment levels. Although there
considerable uncertainty in the projections, current catches are excee
the estimated MSY leV (35,700 }.

¢KS a0G201 adl ddza Ay NEiahdiRstafgeti
reference points indicates that the stocknet overfishedbut is subject
to overfishing

Click here for full stock status summafppendix 8

Go19/ Caonsed80% Cl)
Es0%s8¢80% ClI)
Exo19/ E40%s8480% CI)
SB (t) (80% CI

Stock Indicators
Albacore Catch 2Q@0 | 38,082t
Thunnus Average catch 2@2020 | 38,781t
el MSY (1000 t) (95% Q 35.7 (27.344.4)
alalinga Fusv(95% CI) 0.21 (0.1950.237)
SBysy(1000 t) (95% Cl| 23.2 (17.629.2)
Fo17/Fusv(95% CI)| 1.346(0.588;2.171)
SBo1/SBusy(95% CI)| 1.281 (0.5742.071)
SBo017SBies0 (95% ClI) 0.262 )
Bigeye tuna Catch in 200 | 83,498t
Thunnus Average catch 22020 | 86,880t
b MSY (1000 tj80% CI) 87 (75¢ 108)
obesus Fusv(80% CI)| 0.24 (0.18; 0.36)
SBusv(1,000 t) (80% Cl 503 (370g 748)
Fo1sFusy (80% CI)| 1.20 (0.70; 2.05)
SBo1sSBusy (80% CI)| 1.22 (0.82; 1.81)
SB01dSB (80% CI) 0.31 (0.21¢ 0.34)
Skipjack tuna Catch in 2@0 | 555,211t
KatsUWonus Average catch 2@2020 | 546,095t
pelamis Cionsedt) (80% CI) 535,964 (461,99574,536)

1.02 (0.8%1.18)
0.59 (0.580.66)

0.92 (0.671.21)
1,992,089 (1,691,710
2,547,087)

In 2019 a stock assessment was carried out for bigeye tuna in the
area of competence to update thetock status undertaken in 2016.

The stock status determination changed qualitatively in 201ao

overfished but subject to overfishing If catches remain at 2018 leve
there is a risk of breaching MSY reference points with 58.9% and §
probability in 2021 and 2028. Maintaining catches of at least 10% b
2018 levels will likely reduce the probabilities of breaching refere
levels to 49.1% in 2028. Continued monitoring and improvement in

collection, reporting and analyses is ré@a to reduce the uncertainty ir
assessments.

Click here for full stock status summafppendix 9

A stock assessment was carried out for skipjack tuna in 2020 using
Synthesis with data up to 201@n the weightof-evidence available i
2020, the skipjack tuna stock is determined to be: (i) above the ado
biomass target reference point; (ijot overfished (SBois>SBowse; (iii)
with fishing mortality below the adopted target fishing mortality, and;
not subject to overfishing (Bo1<Eowss). The catch limit calculateg
applying the HCR specified in Resolution 16/02 is 513,%%2he period
2021 -2023. The SC noteithat this catch limit is higher than for th

Pagel4 of 227



|IOT@2021¢SC2¢R[E]

SBois(t) (80% ClI
SBowsedt) (80% CI)
SBowsedt) (80% CI)

SBois/ SBO(80% ClI)
SBo19/ SBio%ss¢80% CI)
SBo1s/ SBusy(80% Cl)
MSY 1) (80% ClI

Bo19/ Emsv(80% CI)

870,461 (660,4141,253,181)
794,310 (672,8281,019,056)

397,155 (336,41¢509,528)
0.45 (0.3%0.5)

1.11 (0.951.29)

1.99 (1.472.63)

601,088 (500,18.767,012)
0.48 (0.350.81)

Yellowfin tuna

Thunnus
albacares

Catch 220

Average catch 2@kL2020
MSY (1000 t) (80% C
Fvsy(80% CI
SBusy(1,000 t) (80% ClI
Fa000/Fmsy(80% Cl)
SBoo/SBusy(80% Cl)
SBnd/SB (80% CI)

432,624t
434,569t
349(286¢412)

0.18 (0.15¢0.21)
1,333(1,0181,648
1.32(0.681.95)
0.87 (063¢1.10)
0.31(0.24¢ 0.38)

12020 catch levels indicate the nominal catch available to the WPTT at its session in October 2021 (WPTT23).

previous periodnotwithstanding regular overshooting of the previo
established catch limitThis is attributed to the new stock assessmg
which estimates a higher productivity of the stock and a higher deak
relative to the target reference point, possibly due to skipjack life hist
characteristics and favourable environmental conditions. Thus, it is |
that the recent catches that have exceeded the limits established for
period 20182020 havebeen sustained by favourable environment
conditions. Therefore, the Commission needs to ensure that catche
skipjack tuna during this perio@021¢ 2023)do not exceed the agree
limit.

Click here for full stock status summafppendix 10

A new stock assessment was carried out for yellowfin tuna in 2021
the weightof-evidence available since 2018, the yellowfin tuna stoc
determined to remairoverfishedandsubject to overfishing

Itis noted that the estimated productivity of the stock (MSY) was very|
for some of the scenarios of the referenceidgrTheir plausibility and
reasons for this low productivity are yet to be fully investigated. It is ng
that there is also considerable uncertainty in the reported catches
some fisheries. In particulaseveral artisanal fisheries have increas
their catches substantially in recent years, the implication of which sh
be further investigated. There was a lack of information to explain
sharp increase in catchA number of additional uncertainties wer
identified that require further explorationincluding those related tq
growth, natural mortality and longline catchabilityiconsistencies in the
biomass trend by region also remain unresolved and this deserves fu
investigation

According to the K2SM,

1 if catches are reduced to 60% 26020 level$ there is >50%
probability of being above Bmsy levels by 2023.

9 if catches are reduced to < 80% of 2020 levels there is a >
probability of being above BMSY in 2030.

1 if catches are reduced to less than 80% of 2020 levels tl
would be a >5% probability of ending overfishing (F<Fmsy)
2023 and also by 2030.

9 The probability of breaching the biological limit reference pg
(0.4Bmsy) with 2020 catches is 7% by 2023 and 64% by
The probability of breaching the F limit reference point4(

Fmsy) with 2020 catch is 52% by 2023 and 78% by. 2030
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The Commission has an interim plan for the rebuilding the yellowfin st
with catch limitations based on 2014/2015 levels (Resolution 21/01w
superseded 19/01, 18/01 and 17/01). Some of thedisds subject to
catch reductions have achieved a decrease in catches in 202
accordance with the levels of reductions specified in the Resolu
however, these reductions were offset by increases in the catches

CPCs exempt from and some CPCgestilo limitations on their catche
of yellowfin tuna

Click here for full stock status summafppendix 11

Billfish: The billfish stocks are exploited by industrial and artisanal fisheries throughout the Indian Ocean, both on the higt sededfEZ of coastal states. While marlins and sailfish are not usually targeted
by most fleets, they are caught and retainesilacatchby the main industrial fisheries, and are also important for localised sualé and artisanal fisheries or as targets in sports and recreational fisheries.

Stock Indicators 2017 | 2018 | 2019 | 2020 | 2021 Advice to theCommission
sSwordfish Catch2@0 | v & nip 98% An assessment was undertaken in 2020 using stock synthesis
iohiasaladi Average catch 22020 | ony p iy fisheries data up to 2018. On the weigbftevidence available in 202(
Iphiasgiadius MSY (1,000t) (80% J oo camA® the stock is determined to benot overfished and not subject to
Fusy(80% CI) n ®H o ¢nodnodwiip overfishing

SRusv(1,000 1) (80% Cll p ¢ Co m
Fo1s/Fusv(80% CI) n ® ¢ n ¢odnydonin
SBo1/SBsv(80% Cl)| M @ © pi @HHAyo p U
SBo18/SBiss0(80% CI)| 1 ®n H ¢rodindrolc

The most recent catches (32,67ih 2019) areat approximately the MS
level (33,000t). Under the current levels of catches, tlpawning
biomass is projected to remain relatively stable, with a high probabilit
maintaining at or above the SBMSY for the longer term. Nevertheless
Commissiontsould consider limiting the catches so as not to exceed
2018 catch level (30,847 t) to ensure that the probability of exceeding
SBMSY target reference points in the long term remains minimal
Projections indicate that an increase of 40% or entnom 2018 catch
levels will likely result in the biomass dropping below the SBMSY lev
the longer term (>75% probability). Taking into account the updz
information regarding swordfish stock structure (IGAT20WPB1809),
as well as the differefil CPUE and biomass trends between regions,
WPB should continue to discuss the swordfish stock assessment T
specifications and consider the feasibility of including a raitick
assessment in 2023. Recognising that there is recurring evidenc
localised depletion in the southern regions (particularly the South W,
the WPB expresses concern and suggests this shmntnue to be
monitored.

Click here for full stock status summafAppendix 12
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Black marlin
Istiompaxindica

Catch 2@0

Average catch 2@L2020
MSY (1,000 tp&% CI)
Fusy(95% ClI)

Busy(1,000 t) §5% CI)
Fcurrent/FMSY(95% C|)
Bcurrem/BMSY(95% C|)
Bcurrem/BO (95%) C|)

16,977t
18289t
17.30(11.0035.02
0.20(0.12-0.34)
87.39(53.82167.70)
0.53 (0.22; 1.05)
1.98 (1.4 2.57)
0.73 (0.5 0.95)

Blue marlin
Makaira nigricans

Catch 2@0

Average catch 2@2020
MSY (1,000 t) (80% Q
Fusy(80% CI)

Busv(1,000 t) (80% ClI
H2017/HMS\((80% Cl)
B017Bmsy(80% Cl)
Bz017Bo (80% ClI)

6,958t
8,701t

9.98 (8.1811.86)
0.21 (0.1 0.35)
47 (29.¢ 75.3)
1.47 (0.96c 2.35)
0.82 (0.56¢ 1.15)
0.41 (0.2& 0.57)

Striped marlin
Kajikiaaudax

Catch 2@0

Average catch 2@t2020
MSY (1,000 t) (JABB
MSY (1,000 t) (SS
Fusvy(JABBA
Fusy(SS3)
Busy(JABBA
SBusv(SS3)

Feurren! Fmsy(JABBA
Fcurrenl/FMSY(SS3)
Bcurrem/BMSY(JABBA
SBurren SBusy(SS3)4
Bcurrenl/BO(JABBA

2,587t
3,292t

4.60 (4.12 5.08)3
4.82 (4.48 5.16)
0.26 (0.2@0.33)
0.23 (0.23 0.23)
17.89 (14.34 23.11)
6.162 (6.343, 5.837)
2.04 (1.352.93)
3.93 (2.30-5.31)
0.32 (0.22 0.51)
0.47 (0.35 0.63)
0.12 (0.10; 0.19)

A stock assessment based on JABBA, a Bayesiarsptate production
model (ageaggregated), was conducted in 2021 for black madimce
2018, there has been ndiscernable improvement in the data availabl
for black marlin and the subsequent assessment outputs rem
uncertain and should be interpreted with caution. As such, there is
NBIazylotS 2daGATAOFGAZ2Y (G2 q
assessed/Uncett A.y €

The 2020 catches (16,977 t) (Fig. 1) were substantially higher tha
MSY limits stipulated in Res (18/05) which is 9,932 t. The Commi
should provide mechanisms to ensure that catch limits are not excee
by all concerned fisheries. Projeat® were not carried out due to th
poor predictive capabilities identified in the assessment diagnastics

Click here for full stock status summafAppendix 13

No new stock assessment for blue marlin was carried out in 2021 s
stock statusis based on the2019 assessment conducted using f{|
Bayesian StatSpace Surplus Production model JABBRAich suggests
that there is an 87% probability that the Indian @oeblue marlin stock
in 2017 is in the red zone of the Kobe plot, indicating the stoc
overfishedandsubject to overfishing

The current catches of blue marlin (average of 8,701 t in the last 5 y|
2016-2020) are lower than MSY (9,984 t). Theessment conducted ir
2017 indicated that the stock was overfished and subject to overfish
In order to achieve the Commission objectives of being in the green
of the Kobe Plot by 2027 (F2027 < FMSY and B2027 > BMSY) with
a 60% chance, theatches of blue marlin would have to be reduced
35% compared to the average of the last 3 years, to a maximum val
approximately 7,800.t

Cick here for full stock status summa#dppendix14

In 2021 a stock assessment was conducted based on two different
models: JABBA, a Bayesian stgpace production model (age
aggregated); and SS3, an integrated model {g&tgéctured). Both
models were generally consistent witbgards to stock status and
confirmed the results from 2012, 2013, 2015, 2017 and 2018
assessmentgOn the weightof-evidence available in 2021, the stock
status of striped marlin is determined to loserfishedandsubject to
overfishing.

Current or increaing catches have a very high risk of further decline
the stock status. The current 2020 catches (2,587 t) are lower than N
(4,601 t) but the stock has been overfished for more than a decade &
is now in a highly depleted state. If the Commissiorhegsto recover
the stock to the green quadrant of the Kobe plot with a probability
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SBurrend SB (SS3)] 0.06 (0.05 0.08)
Indo-Pacific Sailfish Catch 2@0 | 26,890t
Istiooh Average catch 22020 | 29,897t
stiopnorus MSY (1,000 t) (80% d 23.9 (16.1c 35.4)
platypterus

Fusv(80% ClI)
Busv(1,000 t) (80% ClI
F2017/Fusv(80% Cl)
B2017Busv(80% ClI)
Bro17Bo (80% ClI)

0.19 (0.14 0.24)
129 (81206)
1.22 (1¢ 2.22)
1.14 (0.6 1.39)
0.57 (0.31¢ 0.70)

ranging from 60% to 90% by 2026 as per Resolution 18/05, it needs
provide mechanisms to ensure the maximum annual catches remain
between 900 t; 1,500 t.

Click here for full stock status summafAppendix 15

No new stock assessment for InBacific sailfish was carried out in 202
thus, the stoclstatus is determined on the basis of the 2019 assessn
using the @MSY model. The data poor stock assessment technig
indicated that F was above FMSY (F/FMSY=1.22) and B is above
(B/BMSY=1.14)However, both assessment models rely on catch d
only, and the catch series is highly uncertain. In addition, aspects o
biology, productivity and fisheries for this species, combined with
data poor status on which to base a more formal assessment, are g
cause for concern. On the weigbf-evidence available in 2019, the sto
status cannot be assessed and is determined toreertain

The catch limits as stipulated in Resolution 18(25,000t) have been
exceeded. The Commission should provide mechanisms to ensure f{
catch limits are not exceeded by all concerned fisheries. Research
emphasis on further developing possible CPUE indicators from gillng
fisheries, and further exploration of stoalssessment approaches for
data poor fisheries are warranted. Given the limited data being repo
for coastal gillnet fisheries, and the importance of sports fisheries fo
this species, efforts must be made to rectify these information gaps.
lack ofcatch records in the Persian Gulf should also be examined to
evaluate the degree of localised depletion in Indian Ocean coastal.a

Click here for full stock status summafAppendix16

Neritic tunas and mackerelThese six species have become as important or more important as the three tropical tuna species (bigeye tuna, skipjaak&liosvtin tuna) to most IOTC coastal states. Neritic
tunas and mackerels are caught primarily by coastal fisheries, includi@gseale industrial and artisanal fisheries, and are almost always caught within the EEZs of coastal states. Historiealiyecatch
propriate data for stock assessigeatsa

often reported as aggregates of various species, making it difficult to obtain ap

Advice to theCommission

Stock Indicators 2017 2018 2019 2020 2021
Bullet tuna Catch 2@0 | 32,251t A new assessment was carried out in 2021 using the-lifaited
Auxis rochei Average catch 22020 | 22,690t techniques (CMSY andSPR), however the catch data for bullet
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Frigate tuna
Auxis thazard

MSY (1,000)t| unknown tuna are very uncertain given the high percentage of the catche
Fusy | unknown that had to be estimated due to a range of reporting issudse
Busv(1,000 t) | unknown lack of data on which to base an assessment of the stock are a
FourrenvFusy | unknown Ol dzaS F¥2NJ O2yOSNy o {G201 adl
Becurrent/Buvsy | unknown BMSY and FMSY reference points remairisiown
Bourent/Bo | unknown For assessed species of neritic tunas in Indian Ocean (longtail t
kawakawaand narrow barred Spanish mackerel), the MSY was
estimated to have been reached between 2009 and 2011 and b
FMSY and BMSY were breached thereafter. Therefore, in the
absence of a stock assessment of bullet tuna a limit to the catch
should be consided by the Commission, by ensuring that future
catches do not exceed the average catches estimated between
2009 and 2011 (8,870 t). The reference period (22091) was
chosen based on the most recent assessments of those neritic
species in the Indian Oce#or which an assessment is available
under the assumption that also for bullet tuna MSY was reached
between 2009 and 2011. This catch advice should be maintaine
until an assessment of bullet tuna is available. Considering that
MSY¥based reference pointor assessed species can change ove
time, the stock should be closely monitored. Mechanisms need
be developed by the Commission to improve current statistics b
encouraging CPCs to comply with their recording and reporting
requirements, so as to betténform scientific advice
Click here for a full stock status summatyppendix 17
Catch 2@0 | 98,875t A new assessment was carried out in 2021 using the-lifaited
Average catch 22020 | 98,017t techniques (CMSY and-BBR), however the catch data for frigate
MSY (1,000 t] unknown tuna are very uncertain given the higlkercentage of the catches
Fusy | unknown that had to be estimated due to a range of reporting issUé®e
Busy(1,000 t) | unknown lack of data on which to base an assessment of the stock are a
FeurrenvFvsy | unknown cause for considerable concern. Stock status in relation to the
Beurrent/Busy | unknown /2YYAaarzyQa .a{, I yR CanknownNJ
Beurrent/Bo | unknown

For assessed species of neritic tunas in Indian Ocean (lotiajl
kawakawa and narrow barred Spanish mackerel), the MSY was
estimated to have been reached between 2009 and 2011 and b
FMSY and BMSY were breached thereafter. Therefore, in the
absence of a stock assessment of frigate tuna a limit to the catc
shauld be considered by the Commission, by ensuring that futur
catches do not exceed the average catches estimated between
2009 and 2011 (94,921 t). The reference period (2B091) was
chosen based on the most recent assessments of those neritic
species irthe Indian Ocean for which an assessment is available
under the assumption that also for bullet tuna MSY was reacheg
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between 2009 and 2011. This catch advice should be maintaine
until an assessment of frigate tuna is available. Considering that
MS¥basedreference points for assessed species can change oy
time, the stock should be closely monitored. Mechanisms need
be developed by the Commission to improve current statistics b
encouraging CPCs to comply with their recording and reporting
requirements so as to better inform scientific advice

Click here for a full stock status summatyapendix 18

Kawakawa
Euthynnus affinis

Catch 2@0
Average catch 2@t2020
MSY (80% C

Fusv(80% Cl)
Busv(80% ClI

FeurrenvFvsv(80% CI)
Bcurrent/BMSY(BO% C|)

143211t
151,150t

148,825 (124,114
222,505)

0.44 (0.2£0.82)
355,670 (192,080
764,530)

0.98 (0.851.11)
1.13 (0.751.58)

Longtail tuna
Thunnus tonggol

Catch 2@0

Average catch 2@E2020
MSY (80% C

Fusy(80% ClI

Busy(80% CI

Fcurrenl/FMSY(80% C|)
Bourren?Bmsy(80% ClI)

132,529t
133584t

128,750 (99,902 151,357)
0.32 (0.15 0.66)

395,460 (129,24q
751,316)

1.52 (0.75X 2.87)

0.69 (0.45 1.21)

Catch 220

42,4711t

50%

No new stock assessment was conducted for kawakawa in 202
and so the results are based on the assessment carried out in 2
using datalimited assessment techniques.

Based on the weightf-evidence available, the kawakawa stock fi
the Indian Ocean is classifiedrast overfishedandnot subject to
overfishing.

However, the assessment models rely on catch data, which is
considered to be highly uncertain. Toatch in 2018173,367t)
was above thehen estimated MSY152,000t). The available gillne
CPUE of kawakawa showed a somewhat increasing trend altho
the reliability of the index as abundance indices remains unknov,
Despite the substantial uncertaies, the stock is probably very
close to being fished at MSY levels and that higher catches may
be sustained in the longer term. A precautionary approach to
management is recommended

Click here for a full stock status summatyapendix 19

No new assessment was conducted for longtail tuna in 2021 an
the results are based on the assessment carried out in 2020 usi
the Optimised Catcionly Method (OCOM).

Based on the weightf-evidence currently available, the stock is
considered to be bth overfishedandsubject to overfishing

The catch in 2018 (136,9@6was just below the estimated MSY
(140,000t) but the exploitation rate has been increasing over the
last few years, as a result of the declining abundance. Despite t
substantial uncertainties, this suggests that the stock is very clo
to being fished at MSY levels and that higher catches may not b
sustained. A precautionary approach to management is
recommended.

Click here for a full stock status summatyapendix 20
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Indo-Pacific king Average catch 2@t2020 | 44,870t
mackerel MSY (1,000t) 46.9 (37.258.4)
Scomberomorus Fusy | 0.74 (0.560.99)
guttatus Busy(1,000 t) | 63.2 (42,94)
Feurrent/Fwsy | 0.90 (078,201)
Beurrent/Busy | 1.03 (0.461.19)
Beurrent/Bo | 0.51 (0.280.60)
Narrowbarred Catch 20 | 157,687t
Spanish mackerel | Ayerage catch 22020 | 167,678t
Scomberomorus
commerson MSY (80% C| 157,760 (132,14€187,190)

Fusy(80% CI

Busv(80% ClI
Fcurrenl/FMSY(80% C|)
Bcurrent/BMSY(80% C|)

0.49 (0.250.87)
323,500 (196,26¢592,530)
1.24 (0.652.13)
0.80 (0.541.27)

35%

A new assessment was carried out in 2021 using the-kitatted
techniques (CMSY and-SBR)The catchonly model has provided
a more defensible approach in addressing the uncertainty of key
parameters and the currently available catch data for the indo
Pacific king mackerel appear to be of sufficiently improved quali
for conducting an assessnieaibeit still with some uncertainty.
Based on the weighdf-evidence currently available, the stock is
considered to banot overfishedandnot subject to overfishing.

Reported catches of IndBacific king mackerel in the Indian Ocead
has increased considebly since the late 2000s with recent catch¢
fluctuating around estimated MSY, although the catch in 2019 w
below the estimated MSY. This suggests that the stock is very ¢
to being fished at MSY levels and that higher catches may not b
sustained @spite the substantial uncertainty associated with the
assessment, a precautionary approach to management is
recommended.

Click here for a full stock status summatypendix 21

No new assessment was conducted for narioavred Spanish
mackerel in 2021 and so the results are based on the assessme
carried out in 2020 using the Optimised Cafhly Method
(OCOM).

Based on the weighdf-evidence available, the stock appears to K
overfishedandsubiject to overfishing.

The catch in 2019 was just below the estimated MSY and the

available Gillnet CPUE show a somewhat increasing trend in re
years although the reliability of the Index as abundance indices
remains unknown. Despitde substantial uncertainties, the stock
is probably very close to being fished at MSY levels and that hig
catches may not be sustained.

Click here for a full stock status summatyapendix 22

Page?1 of 227



IOTG2021¢SC2¢R[E]

Sharks Although sharks are not part of the 16 species directly under the IOTC mandate, sharks are frequently caught in assthcfati@mries targeting IOTC species. Some fleets are known to actively target
both sharks and IOTC species simultaneously. &s $0TC Contracting Parties and CooperatingGlamtracting Parties are required to report information at the same level of detail as for the 16 IOTC species.
The following are the main species caught in IOTC fisheries, although the list is not exhaustive

MSY (1,000 t) (80% C
Fusy(80% CI)
SBysv(1,000 1) (80% Cl
Fa010/Fusv(80% ClI)
SBoiy SBrsy(80% Cl)
SBo1/SEy (80% Cl)

36.0 (33.5 38.6)
0.31 (0.306 0.31)
42.0(38.9-45.1)
0.64 (0.53 0.75)
1.39 (1.27 1.49)
0.46 (0.42 0.49)

Stock Indicators 2017 | 2018 | 2019 | 2020 | 2021 Advice to the Commission
Blue shark Reported catch 220 | 21,344t 72.6% 99.9% | A new stock assessment for blue sharks was carried out in
Prionace glauca Estimated catch 2 | 43,240t ' using an integrated agstructured model (SS3)
Not elsewhere includeg
(nei) sharks 280 | 20,552t On the weightof-evidence available in 20, the stock status ig
Average reported catch determined to benot overfishedandnot subject to overfishing
2016¢20 | 25,144t
Average estimated catcl Target and limit reference points have not yet been specified
2015¢19 | 48781t pelagic sharks in the Indian Ocean. Even though the 2
Ave.(nei) sharks 208¢20 | 30,277t assessment indicates that Indian Ocean bkrark are not

overfished nor subject to overfishing, increasing current catc
is likely to result in decreasing biomass and the stock becor
overfished and subject to overfishing in the near future. If 1
catches are increased by over 20%, the proligtnf maintaining
spawning biomass above MSY reference levels (SB>SBMS
the next 10 years will be decreased. The stock should be cl
monitored. While mechanisms exist for encouraging CPC
comply with their recording and reporting requiremen
(Resolution 16/06), these need to be further implemented by
Commission, so as to better inform scientific advice in the fut

Click below for a full stock status summary:

Blue sharkg Appendix 23

Oceanic whitetip Reported catch 220 | 30t
shark Not elsewhere includeg
Carcharhinus (nei) sharks| 20,552t
longimanus Average reported catch
2016¢2020 | 129t
Ave. (nei) sharks 26%20 | 30,277t
Scalloped Reported catch 220 | 38t
hammerhead shark Not elsewhere includeq
Sphyrna lewini (nei) sharks| 20,552t
Average reported catch
2016¢2020 | 67t
Ave. (nei) sharks 26%20 | 30,277 t
Shortfin mako Reported catch 220 | 854t
Isurus oxyrinchus Not elsewhere included
(nei) sharks| 20,552 t
Average reported catch
201662020 | 1,613t

There is a paucity of information available for these species
this situation is not expected to improve in the short to mediu
term. There is no quantitative stock assessment and limited
basic fishery indicators currently available. Thereftine stock
status is highly uncertain. The available evidence indicates
considenble risk to the stock status at current effort levels. T
primary source of data that drive the assessment (total catch
is highly uncertain and should be investigated further as a
priority.

Click below for a full stock status summary:

Oceanic whitetip sharks Appendix 24

Scalloped hammerhead sharkg\ppendix 25

Shortfin mako sharks Appendix 26
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Ave. (nei) sharks 26&20 | 30,277 t
Silky shark Reported catch 220 | 1,314t
Carcharhinus Not elsewhere includeg
falciformis (nei) sharks| 20,552t

Average reported catch
2016¢2020 | 1,833t
Ave. (nei) sharks 26¢20 | 30,277t

Bigeye thresher shark
Alopias superciliosus

Reportedcatch 2@0 | <1t

Not elsewhere includeg

(nei) sharks| 20,552 t

Average reported catch
2016¢2020 | <1t

Ave. (nei) sharks 26820 | 30,277t

Pelagic thresher sharl
Alopias pelagicus

Reported catch 220 | 176t

Not elsewhere includeg

(nei) sharks| 20,552 tt

Average reported catch
2016¢2020 | 310t

Ave. (nei) sharks 26820 | 30,277 t

Silky sharksAppendix 27

Bigeyethresher sharks Appendix 28
Pelagic thresher shark®\ppendix 29

*Estimated probability that the stock is in the respective quadrant of the Kobe plot (shown below), derived from the amnfidervals associated with the current stock status.
Stock overfishe@SBea/SBusw< 1)

Colour key

Stock subject to overfishin@ea/Fusy 1)

Stock not subject to overfishingybk/Fusv M

Stock not overfished (S&/ SBisvk

M

Not assessed/Uncertain
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1. OPENING®FTHESESSION

1. The 2" Session of the Indian Ocean Tuna Commission (IOTC) Scientific Committee (SC)Ovdmbdiom
6 ¢ 10 December 201. A total of130delegates and other participants attended the Sesgibtil in 2020),
comprised ofl07 delegates(112in 220) from 21 Cantracting Parties, ando delegates from Cooperating
Non-Contracting Parties (0 in 20), and23 participants froml5 observer organisationgncluding the invited
experts) The meeting was chaired by the Chairperson, Dr Toshihide Kitakado (JHpafijt of participants
is provided atAppendix 1

2. ADOPTION OF TH&SENDA ANB\RRANGEMENTS FOR BHESION
2. The SCADOPTEDRhe Agenda provided afppendix 2 The documents presented to the SC are listed in
Appendix 3
3. The S®IOTEDhe statements from MauritiusFrance (OTgnd UK(GBIOE) (Appendix 4a).
3. ADMISSION OEBSERVERS
4. The SC admitted the following observers, in accordance with Rule XIV of the IOTC Rules of Procedure (201
3.1 Nongovernmentaland IntergovernmentalOrganisations (NGOS)
Agreement on the Conservation of Albatrosses Betrels (ACAP)
Blue Resources Trust
Blue Marine Foundation
Global Tuna Alliance (GTA)
The Indian OceaSouthEast Asian (IOSEA) Marine Turtle memorandum of understanding (MoU)
International Poleand-line Foundation (IPNLF)
International Seafood Sustainabjil Foundation (ISSF)
Marine Stewardship Council (MSC)
PEW Charitable Trusts
Shark Project
Sustainable Fisheries and Communities Trust (SFACT)
Sustainable Fisheries Partnership (SFP)
Sustainable Indian Ocean Tuna Initiative (SIOTI)
World Wide Fund for Nate (WWF)

=A =4 =4 =4 =4 4 4 4 4 -4 -4 -4 -4 -4 =9

Invited Experts
4. DECISIONS OF TBBMMISSIONRELATED TO TNEORK OF THECIENTIFICOMMITTEE
41 Outcomes of the 8" Session of the Commission

5. The SGIOTEDaperlOTE&2021¢SC2¢03which outlined the decisions and requests made by the Commission
at its B Session, held idune2021, that related to the 10T science processethe SGIOTEDhat 3 new
CMMs were adopted in 202y the Commissian

6. The SGIOTEDRhat the currentCompendium of Active Conservation and Management Measures for the Indian
Ocean Tuna Commissioray be downloaded from the I0OTC website at the following link:
Englishhttp://iotc.org/cmms
French:http://iotc.org/fr/mcgs

7. Noting that the " session of th&€ommission also made a number of general comments and requests on the
recommendations made by the Scientific Committee ir2@Q0the SCAGREEDhat any advice to the
Commission would be provided in the relevant sections of this report.
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8. The SMIOTEDhe cone@rn expressed by the Commission regarding the current statysllmwfin tuna The
SC furtheNOTEDRhat the Commissioragreedon the critical importance ahe new YFassessment and the
updated management advice that will govidedand urgedthe SC tadiscuss and advandhis task as a
priority.

4.2 Previous decisions of the Commission

9. The SMOTEDpaperlOTEG2021¢SC2c04 which outlined a number of Commission decisions, in the form of
previous Resolutions that require a respersom the SC in Z1 and AGREEDo develop advice to the
Commission in response to each request during the current Session.

5.  SCIENCRELATEBCTIVITIES OF THRT CECRETARIAT 2021
5.1 Report of the Secretariat Activities in support of the IOTC scienprocess in 221

10. The SQNOTEDpaper|OT&2021¢SC2A¢05 which provided an overview of the work undertaken by the IOTC
Secretariat in2021 and congratulated the I0TC Secretariat for its contributions to the science processes in
2021. These contributions included support to the Working Parties and ScientifimEee meetingsjn most
years, thefacilitation of the IOTC Meeting Participation Fund; assisting in improvements made in the quality
of the data sets being collected and submitted to the IOTC Secretariat; capacity building activities; support fc
the dewelopment of the Regional Observer Scheme; recruitment and management of consutantsight
of scientific projectsand facilitation of the attendance of the invited scientific experts that support I0TC
technical meetings.

11. The SCCONGRATULATHRE Secréariat for the successful organization and completion of the different
Working Party meetings in 2Q2ising Online meeting tools despite the technical challenges posed (internet
connection, time zoneandduration).

12. The SANOTEDalthough all meetings hadeen successful held virtually in 202hey were shortened to
facilitate the virtual platform. The SSGREERhat in the future virtual meetings may still be conducted for
certain meetings (such as Data preparatory meetings) in order to reduce the expengdémposes on CPCs
as well as the IOTC MPF, but for those meetings requiring closer collaborations in person, physical meetin
will be continued as required.

13. The SQurther NOTEDhe significant increase in the number of meetings facilitated by #heedariat. The
increase in meetings in this as well as other tuna RFMOs has placed an increased burden on the Secretaria
well as the participating CPC scientists and observers. TAGREEI[hat there is a need to carefully review
the number of meetigs and streamline them so as to reduce this burdére SC alS§OTERQhat changedo
anymeetingdatesafter their proposalby the SQvill need to be approved by theommission

14. The SGREQUESTEDBAat the Secretariat investigate the most suitable options for hosting hybrid meetings in
the future that would facilitate both iperson and virtual participation. This would alleviate some of the
burden inherent in the increased number of meetings al a& reduce costs for both the Secretariat as well
as perspective participants.

15. The SGIOTEDpaperlOTEG2021cSC24INF11which provided an overview dhe dewelopment of a sampling
scheme to support the collection of biological samples and their analysis to provide improved estimates o
age, growth and reproduction of tropical tunas, swordfish and blue sharks for the IOTC, including the summat
provided by theauthors;

@KAA LINBaSylulridazy RS&AONAROSE GKS OUAGAGASA :
Implementation of a sampling scheme to support the collection of biological samples and conduct analys
on these samples to provide improved estimatéage, growth and reproduction of tropical tunas,
A62NRTAAKYE yR 0fdzS aKIFENjJa F2N 0KS LYRAILY hOSI
research institutions and funded by the EU, IOTC and FAO. We describe the sampling collection develo
in the project, including information of the sampling design, sampling locations, period, types of sample:
collected, number of samples per species, sample storage, sampling methodology and other releva
information related to the sampling carried out foigeye, yellowfin, skipjack, swordfish and blue shark.
We also inform on the analyses made, the results obtained and discuss the limitations of this project wit
suggestions for improving the available information on tropical tunas, swordfish and blueishae
future¢
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16. The SCTHANKEDRhe authors and their collaborators for this important work and the improvement and
updating of key information for inclusion in the assessments of IOTC stocks.

17. The SGUPPORTEDkey recommendation from the study that proposed the development of a database and
tissue bank for the biological information and samples collected during the study, to be added to and increase
as additional studies are conducted in the future. The Bthdr REQUESTEDat the projectcollaborators
with assistance from the Secretariat and other interested CPC scientists and institutions provide a cos
estimation for this activity so that the Commission could consider its viability.

6. NATIONAIREPORTS FROCPG
6.1 National Reporting to the Scientific Committee: overview

18. The S@OTEDhat 21 National Reports were submitted to the IOTC Secretariat #1 2§ CRs @s well as a
report by the invited experts, Taiwan,Chindhe abstracts o€PC reportare providedn Appendix 4b

19. The SGRECALLEfMDat the purpose of the National Reports is to provide relevant information to the SC on
fishing activities of Contracting Parties (Members) and CooperatingQdoitractingParties (collectively
termed CPCs) operating in the IOTC area of competence. The report should include all fishing activities f
species under the IOTC mandate as well as sharks and other byproduct/bycatch species as required by t
IOTCAgreement and deisions by the Commission.

20. The SKRECALLEDat the submission of a National Report is mandatory, irrespective of whether a CPC intends
on attending the annual meeting of the SC or not and shall be submitted no later than 15 days prior to the S
meeting. h 2@1, of the21 National Reports submitte® were submitted after the deadlinéeThe SGIOTED
that the National Report does not replace the need for submission of data according to the IOTC Mandator
Data Requirements listed in the relevant IOTC Reswl{tiurrently Resolution 15/0@2n mandatory statistical
reporting requirements for IOTC Contracting Parties and Cooperatin@dlutnacting Parties (CPTs)

21. The SANOTEDhe importance of consistency and standardisation in the format of reporting on fisheries in
National Reports anBEQUESTEBRat CPCs follow the reporting template agreed by the CommisSioa SC
NOTEDhat in 2021, noNational Reporivassubmitted usingolder reporting templates that do not include
the latest requirements stipulated by the active CMMs. The Secretariat informed the SC that the lates
template will continue to bepublished on the I0TC webpafigtps://iotc.org/science), the SC meeting page
as requested by the SC in 2020.

22. In addition, he SNOTEDhat the availability for download of the revised National Report templates from
the I0TC Website was announced throd@TC Circular 2021/48ent on the 27th of July 2024s well as
through the I0TC Science mailing list.

23. The S@®IOTEDNat current National Report templates include tables whose structure and purpose appear to
overlap with similar requirements that CPCs have to fulfil to provide statistical data through official reporting
channels, andACKNOWLEDGHEDat this overlap is ecessary to ensure that summary information on
important aspects of the fisheries (e.g., interaction with bycatch species such as marine turtles) which is nc
regularly provided by CPCs, becomes available to the SC.

24. Also, the SRECALLEDat the NationalReports contain different subsections that specifically cover all
important reporting components from the various I0TC Resolutions GANFIRMEEhat the format of
National Reports is timely updated by the IOTC Secretariat to ensure full accordance$vithvits & 2 f dzi
requirements.

25. The SAAGREEDRhNat if required, interested CPCs should seek assistance from the IOTC Secretariat in th
development of National Reports. Requests should be made as early as possible so that the IOTC Secreta
may be able to étter coordinate the resources available.

26. NOTINGhat the Commission, at i&5" Session (in 21), notedthat therewas an improvemerin submission
of National reports in 220 over the previous yealiit also reiteratedits concerns about the lack and o
quality of data, and again, strongipcouragedCPCs to take immediate steps to review, and where necessary,
improve their performance with respect to the provision of data through improved compliance with
Resolutions 15/01 and 15/0Zhe SGRECOMMENDEDat the Commission note thdhere was a decrease in
the Submission of National repoiits 2021, as only21reports were provided by CPQ5(in 202023 in 2019,
26 in 2018, 23 in 201and 23 in 2016 seeTable2).
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27. The SGRECOMMENDEHDat the Compliance Committee and Commission note the lack of compliange by
Contracting Parties (Members) aridCooperating NotContracting Party (CNCPs) that did not submit a
National Report to the Scientific Committee in22Q1 CPMrovided in 2022)noting that the Commission
agreed that the submission of the annual reports to the Scientific Committee is mandatory.

28. The SRECALLEBat an agenda item specifically dealing with discussions on the effect of piracy in the Indian
Ocean las been removed from the SC agenda since 2018 in agreement with the former SC chair. This decisi
was made as the information was not changing from year to year as all indications lead to the conclusion the
there was no real impadif piracy on IOTC figig activities in recent years

Table 2.CPC submission of National Reports to the SC frdrh teQ2021.

CPC

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Contracting Parties (Members)
Australia

Bangladesh

China

Comoros

Eritrea

European Union

France (OT)

India

Indonesia

Iran, Islamic Rep. of

Japan

Kenya

Korea, Republic of

Madagascar

Malaysia

Maldives, Rep. of

Mauritius

Mozambique

Oman, Sultanate of

Pakistan

Philippines

Seychelles, Rep. of

Somalia

Sri Lanka

South Africa, Rep. of

Sudan

Tanzania, United Republic of
Thailand

'YAGSR YAY3AR2Y 6
Yemen

Cooperating NorContracting Parties
Senegal
Green = submitted. Red = not submitt&range = Submitted using an outdated template. = not applicable (not
a CPC in that yeajor 202, the date of submission of the report is included in the taiiNete: the deadline for
submission was the12' of November 202).

6.2 Contracting Partes (Members)

29. The SONOTEDthat in 2021 the Secretariat provided translations of all the submitted National report
summaries in both English and French in response to the SC request in 2018.
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30. NOTINGhe 21 National Reports submitted to the IOTC Secretariat iB14@nd 1 in 2022py Contacting
Parties (Members)the SC expressed concern about the difference between the catches submiteth@
National Reports and total catches, by fleet, in the IOTC database. The IOTC Secretariat uses the informat
from the National Report to updatestimates of nhominal catches, in the case of revisions to the data or when
CPCs have not submitted any catch data; however, the time available between submission of the Nation:
Reports and the Scientific Committee makes it difficult to update the IOTGnabdatabase prior to the
annual Session. The quality of the National Reports is highly variable and interested CPCs should contact
IOTC Secretariat prior to the report deadline to ensure their reports are compliant with the guidéimes.
explanationof the technical differences between the IOTC nominal database and the scientific best estimate:s
data base is provided in documd@TC2021-WPTT233 Revl

31. The SANOTEDthat scientific and statistical information such as discard levels, observer coverage, fleet
statistics etc., which are of particular relevance for several IOTC Resolutions (e.g. 15/02, 16/04, 17/05 etc.),
often only reported by BCs in their national reports but not made available to the IOTC Secretariat in due
time in accordance with the reporting requirements prescribed in the resolutions. For this reason, the SC
REQUESTEAN CPCs to ensure that the information presented in gpective national reportand the
official submissions available to the ICAr€in agreement

6.3 Cooperating NorContracting Parties (CNCPs)

32. The SCIOTEDRhat noNational Report was submitted to the IOTC Secretariat 2129 the Cooperating Non
Contracting Pagt(CNCR)

6.4 Invited Experts

33. The SMIOTEDhNe report provided by the Invited Experts from Taiwan,China which outlined fishing activities
in the IOTC Area of Competendbe report from the Invited Experts is document |@A021-SC2-INFF and
is available upon request

7. REPORTS OF TRE21 IOTONORKINGPARTYMEETINGS
7.1 Report of thel1™ Session of the Working Party on Neritic Tunas (WBNT

34. The SGIOTEDhe report of thel1™ Session of the Working Party on Neritic Tu@ (€2021¢WPNTL1¢R),
including the consolidated list of recommendations provided as an appendix to the report. The meeting wa:s
attendedby 33 participants (cf43in 2020). NoMPFunding was provided as the meeting was held online

35. The S®IOTEDNat the main outcomes frorthe 11th Session of the Working Party on Neritic Tunas highlight
the level of non-reporting or partial reporing of Nominal catch, catcland-effort and size data fomany
fisheries, andonsequentiythe lack of reliable datto conduct the assessments of neritic species.

36. The SQRECALLEMe need for all concerned CPCs to ensure that the catch, effort and size data for these
fisheries are systematically reported to the Secretariat in accordance with Resolution 15/02.

7.1.1Indo-Pacific King Mackerel stock assessment

37. The SOTEDONhat a new assessment was carried on 2021 using the data limited techniques (CMSY and LI
SPR)The catchonly model(CMSY}hat incorporatedthe uncertainty of key parametersas provided a
defensible approachssessing the status of the stamkd the currently available catch data for the IA@acific
king mackerel appear to be of sufficiently improved quality for conducting an assessment albeit still with some
uncertainty. Asuch, the SBIOTEDRNat the stock status for Ind®acific King Mackerel has been revised from
Unknown, to not overfished and not subject to overfishing.

38. The SNOTEDhat although theresultsindicate only a 35% probability dfe stock beingn the green the
WPNT were satisfied that this is a true reflection of the status of the stock based on the model oUglés.
1in the Executive summanAppendix 2} shows the probabilities of the stock being in each ofKlobe plot
guadrants, indicating that the highest probability coincides with the stock being in the green quadrant.

7.1.2 Frigate Tuna stock assessment

39. The SMOTEDOhat a new assessment was carried on 2021 using the data limited techniques (CMSY and LI
SPR)However the catch data for frigate tuna are very uncertain given the high percentage of the catches that
had to be estimatedby the SecretariatThe SEXPRESSEDNncern that the lack of data on which to base an
assessment has resulted on the stock stdturghis species remaining unknown
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7.2

7.1.3 Bullet Tuna stock assessment

40. The SNOTEDat as with Frigate tuna, the stock status for Bullet tuna could not be determined due to the
lack ofsuitable data. The SENCOURAGEDPCs to improve the data collectiand submission for these
important species, in order to be able to provisegencebased management advice.

Report of the19" Session of the Working Party dillfish (WPB)

41. The SGIOTEDRNe report of the D" Session of the Working Party on BillfisBT@&2021c¢WPBBcR), including
the consolidated list of recommendations provided as an appendix to the report. The meeting was attendec
by 55 participants (cf55in 2@20). No MPF funding was provided as the meeting was held anline

42. RECALLIN@at one of the Indian Ocean hillfish species (shortbill spearfigirapturus angustirostr)sis
currently not listed among the species managed by IOTC, and considering thevadeattistribution of this
species, its highlynigratory nature, and thattiis a common bycatch in IOTC managed fisheries, the SC
reiterated its previouRECOMMENDATIQRNat shortbill spearfish be included as an IOTC species.

43. The SC furtheNOTELDhat this would require the revision of the IOTC Agreement and the Commission to
include some flexible mechanism to allow for changes in the list of species under the IOTC mandate in th
future.

44, The SCACKNOWLEDGREDe potential interest of considering size limits (e.g., approximated by size at
maturity) as a complementary management measure for billfish specigd®UERhat this was not discussed
at the WPBASs such, the SREQUEEIDthe WPB to review the availabinformation on size at its next session
to be held in 2022, furtheOTINGhat information on postrelease mortality would be required for assessing
the efficacyof such measures.

7.2.1Black Marlinstock assessment

45. The SGIOTEDhNat a singleassessment model asapplied to the Indian Ocean stock of black marlin (BLM) in
2021; the Bayesian Stat€pace Surplus Production ModéhBB} Gatch datawere available up to 2019 and
four time series bstandardised CPUE derived from longline fisheries of Japan, Taiwarn(}Ohireand NEAnd
Indonesia ending in 2®.

46. The SANOTEDhat the increasing trends in CPUE time series obseceewistently over the four series
throughout the 2000s and 2010s aireconsistent with the major increase in total catches of BLM reported
during the same period, with the model showing some strong, systematic retrospective pattern, compensating
for simultaneous increases in catch and relative abundance by inflating te&npribiomass estimate
(parameter K of the model).

47. Consequently, the SSCKNOWLEDGHIE large uncertainties in the model and the little confidence in the
Y2RSt Q& LINBERAABREENG KO FGLIGKASE RAiiR0 > adF (dza & K 24zt IRy R\
NOTINGhat CPUE indices from coastal gillnet fleets would be required to provide more accurate information
on the temporal trends in BLM abundance.

48. The SANOTEDhat the causes of conflicting information in the data could be due to (i) increasefrand
improved reporting of catches by coastal CPCs over time and/or (ii) to the fact that catches mostly come fror
coastalgillnet fisheries while CPUE time series were derived from longline fislogrégating predominantly
in the high seas

7.2.2StripedMarlin stock assessment

49. The S@IOTEDNat two assessment models were applied to the Indian Ocean stock of striped marlin (MLS) ir
2021 usingstock Synthesi$SG 3 and Bayesian Statgpace Syplus Production ModeJABBJ with the catch
data and the four time series of standardised CPUE derived from longline fisheries of Japan and Taiwan,Ch
available up to 2019.

50. The SANOTEDthat the two models (JABBA and SS3) applied to MLS both indicated that there is 100%
probability that the stock was overfished and subject to overfishing in 201EAMMIORSEDe stock status
determined by the WPB.

51. The SGIOTEDRhat both surplus production models andeastructure models showed very similar results with
low uncertainty, indicating that the estimate of stock status is robust.

Page29 of 227


https://iotc.org/sites/default/files/documents/2021/11/IOTC-2021-WPB19-RE_Rev1_0.pdf
https://github.com/jabbamodel/JABBA
https://github.com/nmfs-stock-synthesis/
https://github.com/jabbamodel/JABBA

|IOT@2021¢SC2CR[E]

7.3

52.

53.

54.

The SGIOTEDRvith concern the status of the stock of MLS which has been estimated to be in the red quadrant
of the Kobe plot (i.e.overfished and subject to overfishing) fover 10 yeas, calling for management
measures to be taken urgently.

The SQUERIEBvhether there are any hotspots of catch that could be used to propose-éirea closures
andNOTEDRhat most catches come from the coastal areas between Somalia and Indonesia, although a close
review of the catch data would be useful to provide more infation on the matter.

The SQIOTEDQhe mismatch in Catch and CPUE trends as well as the clarification that those trends are fron
different fleets (catch is mainly from gillnet) and CPUE from longline. The mismatch may result from improve
catch reporting

7.2.3 Revision of catch levels of Marlins under Resolution 18/05

55.

56.

57.

58.

The SGRECALLEDat Resolution 18/05 On management measures for the conservation of billfish, striped
marlin, black marlin, blue marlin and Indol OAFAO &l Af FA&AK Sy O02dzN} 3Sa /
catches, of the Indian Ocean Striped Marlin, Black Marlin, Bladin and Indo Pacific Sailfish in any given
year do not exceed either the MSY level or, in its absence, the lower limit of the MSY range of central value
a4 S&AGAYFGSR o0& GKS {OASYGATAO / 2YYANKS X oimialBa 20NE
review the information provided and assess the effectiveness of the fisheries management measures reporte
by CPCs on striped marlin, black marlin, blue marlin andRsabific sailfish and, as appropriate, provide advice
G2 GKS | 2TYierSQarthek ROTEDDat the MSY for several of these species was updated after the
Resolution came into force based on the updated stock assessments for these species.

The S@IOTEDhat catches in recent years for black marlin and Hréific sailfish have eseded all recent

MSY estimates and catch limits set by Resolution 18/05 (para 3), and that the current catch trends for the tw
species show no signs of declirtese catch limits will likely be exceeded again in 2021. Furthermore, results
from the 2021assessment of striped marlin provided certainty that the stock is overfished and subject to
overfishing (100% probability) and that biomass has been below that which would produce MSY for over
decade. The biomass of striped marlin is considered sevaepheted. As such, the JOTEDRhe inadequacy

of Resolution 18/05 in limiting the catches of billfishes &ECOMMENDERDe Commission to review the
Resolution to update catch limits and provide mechanisms to ensure these limits are adhered to

The SC fther NOTEDQhe major uncertainties associated with the catches of gillnet fisheries, vdaitdhin
particular black marlingriped marlinand IndePacific sailfish, an@ECALLEBe need for all concerned CPCs

to ensure that the catch, effort and size data for these fisheries are systematically reported to the Secretaria
in accordance with Resolution 15/02.

Report of the I" Session of the Working Party on Ecosystems and Bycatch (WHEB1

The SNOTEDhe report of the ™ Session of the Working Party on Ecosystems and Byd&@adi&021¢
WPER7(ASIR), including the consolidated list of recommendations provided as an appendix to the report.
The meeting was attended 98 participants (cf.108in 220). No MPF funding was provided as the meeting
was held online

7.3.1 Status of development and implementation of national plans of action for seabirds and sharks, and
implementation of the FAO guidelines to reduce marine turtle mortglin fishing operations

59.

60.

61.

The SONOTEDpaper IOT@G2021¢SC2¢06 which providedthe SC with the opportunity to update and
comment on the current status of development and implementatiomational plans of action for seabirds
and sharks, and implementation of the FAO guidelines to reduce marine turtle mortality in fishing operations
by each IOTC CPC.

The SRECOMMENDEDBat the Commission note the current status of development and implemeoriaif
National Plans of Action (NPOAS) for sharks and seabirds, and the implementation of the FAO guidelines
reduce marine turtle mortality in fishing operations, by each CPC as providgghéndix 5 recalling that the
IPOASedirds and IPO&harks were adopted by the FAO in 1999 and 2000, respectively, and recommendec
the development of NPOAs

The SRECALLEDe request from WPEB15 in 2019 for the Secretariat to provide links in the NPOA portal on
the I0TC websitéhttp://iotc.org/science/statusof-nationatplansof-actionrandfao-quidelineg to the actual
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62.
63.

plan docunents. The SIOTEDhat work is being done to collect these documents from CPCs and thanked
those who had already submitted them.

The SREQUESTEDBRat CPCs submit their NPOA to Secretariat for upload onto the NPOA portal.

The SANOTEDhat there have been small revisions the previous update on NPOAs in 2021 including the
drafting of revisions of NPOAs by some CPCs and updates on the progress on the development of NPOA:s
other CPCs.

7.3.2Blueshark stock assessment

64.

65.

66.

67.

68.

69.

70.

71.

72.

The SANOTEDhat in 2021, a stock assessment was ctatgnl for blue sharks using an integrated age
structured model (SS3). The SOTEDRhat uncertainty in data inputs and model configuration were explored
through sensitivity analysis. All models produced similar results suggesting the stock is currentrfished

nor subject to overfishingSBo1dSBusy= 1.39 (1.27 1.49) and k1dFusy=0.64 (0.53 0.75)), but with the
trajectories showing consistent trends towards the overfished and subject to overfishing quadrant of the Kobe
plot.

The SONOTEDthat the additional analysis using the JABBA model also suggested a relatively healthy
population B../B.. estimates range 1@dl.6 andF,/F.. estimates range 0.3®.51 from a range of CPUE
grouping scenarios).

The SCGIOTEDRhat all models (JABBA and SS3) and sensitivity runs produced similar resthiatane major
sources of uncertainty are the catches and CPUE series.

The S@OTEDNe ned for further research into the Japanese CPUE, particularly th@@dé period which
exhibited high interannual variability which resulted in residual fit deviations at the beginning of the time
series in both the SS3 and JABBA models.

The SMIOTEDhat there was a continual increase in catches derived from the miscellaneous states in coasta
waters, however the majority of CPUE indices are derived from distant water fleets fishing the opergocean
the exception being South Africa and EU,France (La Réunio

The SIOTEDRhat the current biological studies on blue shark are encouraging, however there are still gaps
in important information sources for this species (i.e., flepécific size composition data).

The SQOTEDhat despite recent catches renmang above MSY estimates, the decline in catches observed
in 20192020 could potentially underestimate current fishing mortality and may have a disproportionate effect
on model projections. This can be overcome by averaging catches over a longer timeframe

The SANOTEDthat target and limit reference points have not yet been specified for pelagic sharks in the
Indian Ocean an8lOTEDhat even though the 2021 assessment indicates that Indian Ocean blue shark are
not overfished nor subject to overfishing cieasing current catches is likely to result in decreasing biomass

and the stock becoming overfished and subject to overfishing in the near future.

The SGIOTEDNhat if the catches are increased by over 20%, the probability of maintaining spawning biomass
above MSY reference levels (SB>SBMSY) over the next 10 years will be decreased and so the stock shoul
closely monitored.

7.3.40ther Matters

73.

74.

75.

The SANOTEDONhe ongoing work on developing a series of @egions including an expert workshop to be
held in January 2022 which will report to the WPEB data preparatory meeting with ideas on how various
relevant parameters could contribute to IOTC stock assessments.

The SGACKNOWLEDGH2 proposed Letter of Intent between the IWC and IOTCN@d ERhat this letter
is based on the language used in the Letter of Intent between IOTC and ACAP which has been accepted by
Commission. The RECOMMENDEDat the letter is presented at the Commission for further consideration.

The SANOTEDhe high priority d work establishing stock structure as well as genetics research for sharks
including Close Kin Mark Recapture (CKMR) techniques. TA€ EEEhat funds in the IOTC main budget
that were previously allocated to studying tropical tunas should now bea#dao funding CKMR studies in
sharks. The SNOTEDthat a feasibility study for conducting CKMR has already been carried out which
provided recommendations on how best to proceed with this work for shark species including how the work
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7.4

76.

77.

78.

79.

should be done anthe best species to target, furth&OTINGhat shortfin mako was recommended as a key
species to target for research.

The SGAAGREEDvith the recommendation from the WPEB that a muittka bycatch mitigation workshop
focused on drift gillnet fisheries imé Indian Ocean should be heMQOTINGhat bycatch is thought to be
significant with this gear. The SCTEDpaper 10T@021-SC24NF09 which provides a draft terms of
reference for this workshop andOTEDhat the expected results of such a workshop wbbk to provide a
mitigation toolbox which can help to reduce bycatch in gilinet fisheries ensuring that these are replicable for
gilinet fleets across all CPCs and to develop recommendations for consideration by the WPEB.

The SOTEDhe use of subsurface gillnetting in the Indian Ocean may be an effective mitigation measure
to reduce bycatch of cetaceans, sharks and sea turtles and that Resolution 19/01 already requests th
utilization of subsurface gilinets by 2023 to mitigate egatal impacts of this gear. The BECOMMENDED

that it be kept informed by the Commission on the current status of implementation of the relevant clause of
Resolution 19/01.

The SQIOTEDRhat the WPEB discussed recent developments mitigation of seabiatdiym relation to the
development of new mitigation measures such as hook pods and underwater bait séttersSQurther
REQUESTERat suchmitigation measures be further explored and evaluabydhe WPERilong with seabird
experts as the potentiainclusion of additional effective mitigation options in IOTC resolutions in future might
provide greater flexibility for CPCs in how they reduce or avoid seabird interactions

Report of the 3 Session of the Working Party on Tropical Tufa¢PTT3)

The SGIOTEDhe report of the 3 Session of the Working Party on Tropical Tuha$@2021cWPTT3cR),
including the consolidated list of recommendations provided as an appendix to the report. The meeting wa:s
attended byl08participants (cf111in 2020. No MPF funding was provided as the meeting was held anline

7.4.1Yellowfintuna stock assessment

80.

81.

82.

83.

84.

The SANOTEDhat the 2021 yellowfin tuna assessment (using Stock Synthesis) concluded that the stock i
overfished and is subject to overfishing. The SC fulif@TfEDRhat the 2021 yellowfin tuna stock assessment
captured structural uncertainty through grid of 96 models covering alternative assumptions on spatial
structure, tag data weighting, steepness, and longline catchability (single catchability vs independen
catchabilities before and after the piracy period), growth, and natural mortality. Statisincertainty from
individual models was incorporated into the estimates of stock status.

The SOHANKEDLNe yellowfin assessment team and the WPTT patrticipants that contributed to revising the
assessment and to try and resolve the problems that hamddred this being revised for the past few years.

The SMIOTEDRNhat while the assessment captures a broad range of uncertainty across the model grid, it does
not capture some additional uncertaintiespme of thesed.g., those related to the newly avdile estimates

of growth, natural mortality, longline catchability increagashich were explored by sensitivity runs indicate
the potential for a more depleted stoclvhilst others (eg. Using all available abundance indices, random walk
estimation of dewations on selectivity) suggests a more optimistic status (Z0RIE-WPTT23L2, Table B1)

The SQNOTEDhat it is important to acknowledge the potential impact of the additional uncertainty on the
management adviceThe SC alsblOTEDthat the sensitivity uns were carried out without the optimal
recruitment bias correction used for the reference grid and projections upon which the Executive Summary
and K2SM are based

The SANOTEDhe unresolved issue of the diverging recruitment trends in the east and Westhich are
unlikely to be realistic. This pattern is thought to be related to the spatial distribution of the known catches
being incompatible with the CPUE trend, potentially indicating possible spatial misspecification in the model

The SMIOTEDRat there is also the indication that the regional biomass estimates are not entirely consistent
with regional catches (e.g., that the density of YFT was much higher in the eastern equatorial region, but th
biomass in this region has been showing a majoridedespite relatively small catches). TheN&TEDQhat

the regional biomass distribution was ppeovided to the assessment model through an external analysis that
used historical longline catch rates to estimate regional density. Therefore, the mduebts of regional
biomass are primarily determined by these "regional scaling factors" that are implicitly provided as model
inputs. The SC furthedOTEDthat there is ongoing study to further improve the regional scaling factor
estimates.
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85.

86.

87.

88.

89.

90.

91.

92.

93.

The SGIOTERK | & &a2YS 2F (GKS FFOG2NA FYyR GKSANI O2YOAY I i
low steepness) in the uncertainty axes resulted in estimates of very low stock productivity and in those case
the model estimated low spawning biomass and higiépleted stock statudn these scenarios, a trend is
detected in estimated recruitment deviations which means ttiety require above average recruitment in
order to explain the recent catches. The [ $GTEDhat the trend in recruitment does not necesdg mean

that the productivity parameters are incorrect, but only reflects signals in the tii@taneed to be analyzed

and understood The SONOTEDiI K i 023K GKS Ga52NILISté¢é¢ ANRGUGK | yF
supported by the recent aging study.

The SONOTEDhat stock biomass has been declining over the past decade. Total catches have increase
through that time, despite decreases in the catches of some fleets, due to increasing catches of some artisan
fleets. Significant uncertainties in thisliing effort levels and trend over time from these artisanal fisheries
needs to be further investigated, to better understand the reasons for reported catch increases. The relative
impacts of these and other fisheries upon the stock over time also neetlef investigation.

The SREQUESTHEDat the Secretariat, with the assistance of the CPCs, provide a preliminary examination of
the level and trend in fishing effort of the fishing fleets that captured YFT over the last 10 years. This analys
should lak to utilise the best indicator of fishing effort for each fleet, including where actual fishing effort
data is not available, proxy information such as the number of fishing vessels, their dimensions in length an
tonnage or other information that can leestimate deployed fishing effort.

The Secretariat is al®EQUESTHED identify the possible gaps in the reporting of the required information
and to propose solutions to fill the most relevant gaps.

The SQIOTEDhat the stock reached the overfishethtus without going through the overfishing stage. The
SC furtheNOTEDhis occurred around the period 20D06 when there were record catches of yellowfin
which were thought to begpotentially a result of oceanographic factors which increased produgtivitthe
Indian Ocean. The ;OTEDOat this period was immediately followed by a period of low productivity and
deep thermoclines in the period 202009 which may have led to the large decline in the CPUE series.

The SONOTEDa discrepancy between theedline in the longline CPUE index and the recent increase in
average fish size for commercial longline catches. The SC fINDEEDhat the trend in fish sizes may be
more linked tofleet compositionchangesin recent yeargthan changes in actual population size structure)
with size data samples from nalapanese fleets becoming dominant. Changes were taken into account in
various hypothetical evaluations that explain changes in size data.

The SQOTEDhe documentlOTE2021-SC24NF08that summarised the projection of the yellowfin model
to estimate K2SM probabilitiegncluding the following abstract provided by the authors:

GThs document presents the projections and Kobe |l Strategy Matrix (K2SM) for the 2021 Indian Ocexs
yellowfin Stock Synthesis assessment model. Deterministic projections fe2 @I2Wvere conducted for

the 96 reference grid scenarios assuming a constant tdveatch at 60944120% of the 2020 catch. The
projections incorporate the range of uncertainty among alternative model structures but do not describe
uncertainty due to parameter estimation error or stochastic future recruitment variability.

The present mjections incorporate an explicit recruitment bias adjustment to avoid the likely overly
optimistic results as identified by the Working Party on Tropical Tunas during the 23rd WPTT Stoc
Assessment meeting (WPTT, 2021, paragraph 125), if no explicidpissment controls are used in the
forecast. Also, as requested at the WPTT 23rd Stock Assessment meeting, we examine the effects of t
correction on the projection outpugs

The SGIOTEDRhat the projections were conducted intersessionally and the tesmere reviewed by a special
meeting of the WPTT held on 24th November. The projection implemented the optimal bias correction on
recruitment, instead of the full correction as in the assessment model reviewed by the WPTT. The optimal big
correctionwas applied to both model and projection peri@hd, therefore, stock status slightly changed from
the WPTT stock assessment. Thysjated stock status estimates are provided in the Executive Summary.

The SOHANKEL[Ehe assessment team for their hard work ieh has enabled them to provide projections for
this important stock, and for refining, clarifying the report further and including the additional requested
information in the revised paper.
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94.

95.

96.

97.

98.

99.

The SGIOTEDhat the bias correction is to ensure that on avesdhje recruitment did not deviate significantly
from the stockrecruitment relationship and this process is important to ensure that the average recruitment
estimate is unbiased, while considering recruitment variability. The SC fiN(BEEDRhat the optimal method
determines the bias correction based on the amount of variability described by the data. Optimal bias
correction is considered a better practice and is currently implemented in SS3's advanced model settings.

The SONOTEDhat the different biascorrection methods will not have an appreciable impact on biomass
estimation for the daterich period because the bias correction is effectively a constant offset through the time
series of recruitment which could be compensated by the RO parameters. liertBerNOTEDthat the
optimal bias correction made a smaller downward adjustment on the mean recruitment when compared to
the full correction. This resulted in a lower estimate of RO (or BO), and as a result lower estimates of Bmsy ar
MSY.

The SGIOTEDs is the case for the assessment, while the projections incorporate uncertainty associated with
different model structures across the 96 scenarios from the main model grid, the projections do not capture
some of the uncertainties (associated with the siinity runs, catch uncertainty, spatigcruitmenttrends)

FYR LISNKF LA S@SYy Y2NB AYLRNIIFIydftes R2y Qi |NOOBDIzy i
that yellowfin exhibited high recruitment variability and it is quite possible thwtatcounting for this in the
projections couldbiasthe impact of projected catches. The SC furth®dTEDthe very large confidence
intervals(90%) estimated in the projectionparticularly for F/Fmsy estimates.

The SCGIOTEDRNat it is important that these issues and additional uncertainties are clearly noted in the advice
to the Commission. This will ensure full transparency to the Commission on the state of scientific
understanding on the current status and the future pdtiah state of the stock under the range of catch
scenarios.

The SQIOTEDhat sensitivity runs conducted during the WPTT using a new growth curve developed in 2021
(Farley et al 202) and natural matality estimated with an alternative metho(Hoyle 202%) ledto a more
pessimistic stock status than the average values estimated through the refegeittelThe SGIOTELhe
statement by the EU that the stock status estimates from the sensitivity runs still fall within the range of
uncertainty estimated by the reference model grid. The EU further stated that these sensitivity runs require
further scrutny and analyses.

In discussing and finalising the management advice for Yellowfin Tuna, tN©OBEDthe statement by
Australia that highlighted the set of sensitivity runs (exploring uncertainties in growth, natural mortality and
longline catchability) Hat estimated the stock to be in a more depleted state than the average depletion
estimated by the reference grid. While acknowledging that these sensitivity runs were preliminary and will
receive further scientific evaluation in future, Australia statkdttin its view, the Commission should be made
aware of the additional uncertainty and potential risk indicated by these runs, to allow the Commission the
opportunity to consider if it wished to apply, as a result, a more precautionary approach in itgemaeat
response. Australia noted that the SC has provided similar advice on applying a precautionary approach whe
faced with significant data or model uncertainty, for other stocks including albacore tuna, longtail tuna, and
KawaKawa..

100. The SCNOTEDdocument [OTC2021-SC24INFO5that provides the terms of reference for the

101.

proposed external review of the yellowfin assessment.

The SGIOTEDRhat the independat peer review is planned to take plaite2022-2023 andwill consist
of a series of activities including a review workshop led by an independent panel. ReREEEhat the
review panel should consist of leading stock assessment experts in the fielshobtal have miniral or no
involvementin the IOTC scientific process in order to provide a new perspective. The 3GRE&hat the
panel will be elected via a direct selection process coordinated by the IOTC secretariat, the chairs of the ¢

2Farley J, et al. 2021. Estimating the Age and Growth of Yellowfin Thaanus Albacargsn the Indian Ocean from Counts of
Daily and Annual brements in Otoliths (I0T2021-WPTT23)5)

3Hoyle S. 2021Approaches for Estimating Natural Mortality in Tuna Stock Assessments: Application to Indian Ocean Yellowfin
Tuna (I0OTQ021X-WPTT238)
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and WPTTThe SQAGREEDhat the review is important to improve confidence in future yellowfin stock
assessments and would also be relevant to the bigeye and skipjack assessments.

102. The SOISCUSSHBe timeframes and milestones of the review in the context of the assessment cycle
of the yellowfin tuna, noting the particular economic importance of this sta#t the need to ensure the
review is comprehensive and useflihe SC also provided furthefinement on the TOR (I0T2021-SC24
INFO5_rev1) including the assessment of the plausibility of low productivity scenarios, and the implementatior
of stochastigprojections. The updated Terms of Reference/AlSREEDy the SC are contained Appendix 6¢

103. The SGIOTEDRhe importance of the peer review process and its role in providing improved scientific
advice for management. The SC theref@ECOMMENDEDat the Commission endorse the process for a
YFT stock assessment review afl a®the BET MSE review and provide the financial resources to conduct the
work planned.

7.4.2Update on the WGFADO2

104. The SONOTEDhat the 2nd ad hoc working group meeting on FADs was held ofrtime the 4-6
October. The SROTEDRhe final report was noyet readyas consensus on the text had yet to be reached
105. The SANOTEDthat WGFAD is tasked with providing advice on FAD management, especially with

respect to the impact of dFAD on tropical tuna stocks and the assessment of the optimal number of dFADSs |
deploy. The SNOTEMo such advice was provided. This was due todhk& bf transparency to provide data

that would allow for a qualitativer quantitative assessment to be conducted. The BEQUESTHDture
WGFAD meetings to take a more pragmatic approach and focus more on technical issues on FAD managems

106. TheSCNOTEDRpan's proposal to request a study of the major impacts of fisheries (especially FAD
fisheries) on tropical Turspecies using the stock assessment results. Such analysis can be used to provide tf
basis for determining theptimal number of dFADs. The diushould be reviewed at the next WGFAD
meeting. ltwasalso proposed that the SC convene a special meeting to discuss the results in order to provid
advice in time for th&Qommissionmeeting in May.

107. The SRECOMMENDEDe Commissiorendorse the processotimprove current definitions of FAD
typesand FAD activities used by the IOTC, to be conducted by the WPTT and WGFAD

7.4.3 Other Matters

108. The SIOTEDRhe importance of environmet data, particularly in relation to the understanding of
the impact of climate change on tropical tuna fisheries. The&N&®TCEDthe suggestion to investigate the
potential incorporation of the climate change effect into the CPUE standardisation processes.

109. The SONOTEDRhe WPTT Program of work, with high priorities being given to stock assessment model
data review (size and tagging data), development of figcific standardised CPUE indices and fishery
independent indices including acoustic FAD monitoramg) fishery impact analysis.

110. Acknowledging that holding data preparatory meetings prior to stock assessments is generally
considered to be best practice and in view of the success of the tropical tuna data preparatory meeting ir
2021, the SBGREEID cortinue to hold data preparatory meetings in addition to stock assessment meetings
for the tropical tuna species in 2022.

7.5 Report of the 2" Session of the Working Party on Methods (WP2)1

111. The SQoted the report of the 2™ Session of the Working Party on Methot#f®T@2021¢WPM12¢
R), including the consolidated list of recommendations provided as an appendix to the repennddting
was attended b5 participants (cf55in 2@20). No MPF funding was provided as the meeting was held anline

112. The SANOTEDthat the WPM has reviewed and discussed a wide range of issues including MSE
progress for IOTC species, general MSE ismiesCPUE standardisatiorssjencebased FAD management,
and stock status determination guidance.

TOomey F ASYSYyd {liiNkx &G IRNBDNSE @z
113. The SANOTEDthe good progress made in Management Strategy Evaluations exercises for 10TC

species in 2021, and the useful discussions of MSE work at the MSE Task Force meeting (a technical ex
group of the WPM) and the TCMP meeting in 202
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114. The SONOTEDthe guidelinesincluded asAppendix 6a to this report to deal with exceptional
circumstances in the MSE process. The SC fuNIEFEDthat these guidelines are a living document and
revisions may still be required in the future. The FEECOMMENDEDat the Commission consider and
endorse the guidelines.

115. The SQNOTEDhNe revised schedule of MSE work includeddapendix6b to this report to provide
the timeframe for thedevelopment of management procedures for key IOTC species. Th®@ BEDRhat the
revised MSE schedule is still ambitious but that the technical work could, in principle, be completed within the
proposed timeframes with minor adjustments. The BECOMMENDE(Dat the Commission consider and
endorse the revised timetable.

Toddwl O2NB a{9

116. The SQNOTEDhat the ALBoperating model ©M) has been constructed from the 2019 assessment
model, using a partial factorial design approach. Two different §1Bse based on a surplus production
model, and one based on an HCR employed by CCSBT for Southern bluefin tuna, have bedhn¢eSteclso
NOTEDhe proposal to test alternative methods in order to have an OM that is not dependent on the stock
assessment.

Todpd LI O1 dGdzyl a{ 9

117. The SNOTEDan MSE expert has been contracted in2020 to undertake review of the skipjack tuna
harvest control rug with a view to review angrovide advice on potential revisions tile HCR as required by
Res 16/02. The work continued in 2021 in¢hgpto (1) develop at©®Mbased on Stock Synthesis 1lI; (2) develop
a simple stock assessment model that can be fittesitiaulated data from the skipjack stock assessment grid,
and (3)simulation test modebased Management Procedur@dPs)with input from stakeholders.

118. The SQNOTEDhat the WPM considered that presenting results on the performance of MPs against
differentreference points (i.e., MSY and depletibased) is likely to make communication of the results more
difficult but that information on MSYased reference points could be included in the full table of performance
statistics.

Topdi t 26FAY Gdzyl a{9

119. The SQNOTEDOhNat there has beemo further progress o the yellowfin MSElue toissues with the
stock assessment model that have been encountered in recent yeatsvhich have nobeen resolved in
time for the MSE work. The SIOTEDhat these issues aralso shared by the currel@M which is based on
the assessment model.

120. The SONOTEDhat the WPM had suggested that if the 2021 stock assessment is endorsed by the
ScientificCommittee, and there are no obvious issues in the projections that appear tiikelgnifest in the
OMs, then the OMs will be reconditioned and the testirigandidate MPsvill resume.

121. However, although the SC considers the yellowfin tuna assessmehtve beensignificantly
improved, there are still some important and highlightessues irthe assessment and projection that may
make it not feasible to further utilize the current OM. Thereforiernative approaches for the
redevelopmentand reconditioningf the YFIOMwiill be exploredas part of the ongoing YAMSE work should
be considered as an option. The ROTEDRhat the proposed alternatives for OM development would be less
dependent on historical data but would make heavy use of the current assessment model. ABREED
that a more detailed discussion of this approatbuld take place (at the MSE Working Group meeting earlier
next year) before the best course of action was determined.

Topa@SeS Gdzyl a{9

122. The S@OTEDhNat the bigeye tuna OM, which has been developed over the years, has proven to be
relatively stableThe SC alddOTEDRhat manycandidateMPs have been thoroughly evaluated by MSE so far.
C2fft26Ay3 GKS 2taQ NBO2YYSYRLI A2y andiMEEhasgppropatelr R S
consideredhe keycauses of uncertaintfor thisstock and thati KS O2yRAGA2y & F2NJ I L
JdzAt ft 2GAYySé 06aidiz2L) ha NBO2 yASREEDZydbrsedne bigeyeBunaYOMil & ¢ K

123. The SGIOTEDwWo MPs, specifically the Modélased hockey stick (FIS) and the Moddbased Catch
and CPUE pjection (PTPROJ), both tuned against two tuning criteria (60% and 70% probability of being in
the Kobe green quadrant over the reference years) are recommended by the WPM, based on thei
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performance indicators. The 3 GREED present the MPs together Wi their performance indicators to the
TCMP/Commission. The BOTEDt will be up to the TCMP/Commission to decide on the final MP.

124. The SOHANKEDRhe developers of bigeye tuna MSE for their hard work in the development of OM
and evaluations of candidat®IP over the years, and everyone including the WPM patrticipants that
contributed to the revision of the bigeye tuna MSE. The SC fu@@NGRATULATEHERe developers for
achieving key milestones towards the successful adoption of a management procedune fugéye tuna
stock.

125. The SONOTEDdocument 10T@021-SC24NFO05 that provides the terms of reference for the
proposed external review of the bigeye MSE, which is planned to take place22@22The SC discussed the
timeframes, workplans and deliverablemd provided further refinement on the TORhe SG\GREEEhat
the process of the external review should not impede the adoptiomahterimbigeye MP by the Commission
prior to completion of the reviewThe SGilso AGREEDRhat the number of reviewers required will be
determined at a later stage depending on the availability of fun(Beg alsdara.102 onthe BET MSE revigw

T O $@ NJa¥ 04 K

126. The SMIOTEDNat limited progress had been made on the Swordfish MSE in 2020 but work resumed
in early2021, with good progress made throughout the rest of the year.

TOpdT! LIRFGS 2y ¢/ atnn

127. The SIOTERocumentlOTE2021:-TCMP0O4R on the Report of the 4th session of the TCM&d in
June 2021. The SCOTEDhat the WPM had taken into consideration the recommendations and discussions
held at that meeting.

7.6 Report of the T'" Sessiorof the Working Party on Data Collection and StatistiGfVPDCS)

128. The SQANOTEDhe report of the I Session of the Working Party on Data Collection and Statistics
(I0T€2021¢WPDCSKR), including the consolidated list of recommendations provided as an appendix to the
report. The meeting was attended 4 participants (cf.76 in 2Q0). No MPF funding was provided as the
meeting was held online

129. NOTINGhat the quality of data availde for artisanal fisheries in the Indian Ocean still needs to be
improved, and that statistical information (nominal catches, catolkteffort, sizefrequency) is particularly
lacking or incomplete for neritic and billfish species, the SC reiteita&E)UESThat the WPDCS continue
assisting CPCs in improving the implementation of data collection and sampling actosit@sallscale
fisheriesin particular

130. The SCCONGRATULATEDY R2y Sa Al Qa4 LINPINBaa FR2LIAYy3I y2¢
analysis at national leveACKNOWLEDGHIat the implementation of initiatives such as thdagbook and
streamlining of procedures for the collection and validation of data are expected to lead tetelong
AYLNR@GSYSyilia Ay (GKS ljdzr £ AGe& 2 FENDOGRRED¢ Rduast tiatthe 20TG A O
Secretariat collaborate with Indonesia to reassess their official data and ensure consistency and coherence
the longerterm catch series for management and stock assessment purposes.

131. The SGQRECALLBEDe importance that document#on on sampling design and raising procedures be
provided by CPCs to the Secretariat in agreement with Res. 15/02@KNOWLEDGHat the Secretariat
is developing a template for the provision of such information, and that the activity has been inatuthed
WPDCS Program of Work.

132. The SQNOTEDhat the WPDCS providevo separate tablesvith estimates of yellowfin tuna catch
limits for 2022, one for CPCs bound to Res. 21/01 and one for those bound to Res. 19i@beding
ResolutionsThe SGIOTEDat the 2022estimateswere based on the assumption that yellowfin tuna catch
levels for2021, which are not yet available to the IOTC Secretaviithbe the same valuethosereported for
2020 (on a CPC and gear badisp SONOTEDhat the catch limits mighheedupdating later in 2022once
information on actual yellowfin tuna catches @021 will be submitted by CPCs to the Secretariat.

133. The SGiIsoNOTEDRhat the tables present catch limits by CPC rather than by flag stat&BE@WALLED
that this approach waagreedby the S25 to avoid potential inconsistencies with the application of Res. 21/01
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134. The SRECALLHEDat catch limits estimated for CPCs bound by Res. 21/01 apply to all fisheries and
gears, regardless of the nature of the fishing vessels involved, whilk kaits estimated for CPCs bound by
Res. 19/01 (or preceding) only apply to the fraction of catches for each fishery that are attributed to vessel:
of LoA > 24m, or less than 24m when fishing outside of their EEZ.

135. In accordance with Para 25 of Res 21¥@Hich requires the IOTC Secretariat to be advised by the SC
on the table of allocated catch limits for yellowfin tuna, theENDORSEDe 2022 allocated catch limitsnd
attached them to this reporasAppendix 33

136. NOTINGhat the WPDCS identified aspects of several datated resolutions that are either unclear
or inconsistent (15/01, 15/02 and 19/02he SCRECOMMENDEDat the @mmissionconsider how to best
address these issues at the next revision of each resolution

137. In particular, he SCNOTEDthat the following specific clarifications required in the various
Resolutions

1 that Silky sharkGharcharinus falciformis 6 S Ay Of dZRSR Ay GKS fAad 2
gillnet table in Section 2.3 of Annex I|IRés. 15/01

T 0KF G 0 KDall beSsNbBrnitteddrequently | LILISE NRAY 3 AY LI NI & 0 P
clarified

T¢KFEG LINFY p 2F wSaod mpknanw 0S YSYRSR gAGK
seiners already mentioned in this paragraph

TOKFG LINFY® noO 2F wSad mMpknaH 0SS | YBofuRéns & A
describing the extrapolation procedures (including raising factors corresponding to the logbook
coverage) shall also be submitted routifely G K I i | £ NB othRpara. B.4 S 4.bNBRest Y
15/02

9 that para. 26 of Res. 19/02 be amended to also allow the use of buoy position data for scientific
purposes, and to further clarify how to protect business confidentiality aspects as per para. 24 of
Res. 19/02

138. The SONOTI that Japan expressed their interest to participate rasiewer in the peerreview
LINEPOS&aa fSFRAYy3 (2 GKS FAYFEATFGAZY 2F GKS wh{ |
concerns the expected updates to the data collection and repgntequirements.

139. ACKNOWLEDGINRat the workload of the Secretariat data team has increased markedly in recent
years to manage an increasing number of datasets, provide more data outputs, and improve data access, tt
SCRECOMMENDEDK I i G KS /2YYAdaAirzy O2yaAARSNI AGNBy3iGKSy.
with the addition of an extra staff member.

140. The SACKNOWLEDGHM® longterm relationship between the OFCF and the IOTC to improve the
collection, management and repiing of fisheries statistics anRECOMMENDEfRe Commission consider
the continuation of this collaboration through an appropriate arrangement.

ThPcdm ! LIRFGS 2y 2D9a{nwm

141. The SQANOTEDhat the 1 meeting of the ad hoc Working Group on the Development oftElaic
Monitoring Programme Standards (WGEMS) took place from tlgel"SNovember 2021.
142. The SONOTEDthe outcomes and recommendations from the WPDCS specifically regarding the

WGEMS ACKNOWLEDGHEDat the nature and scope of the Working Group includsoaklements of
compliance, andDISCUSSEWDhether to maintain the Working Group under direct responsibility of the
WPDCS.

143. The SANOTEDOhe outcomes of the 1st aloc IOTC WGEMS aRECOMMENDEIDe Commission
endorse its continuation in the future and foralCommission to discuss if the \BKSshould remain under
the WPDCS or report directly to the SC or CoC. THENBORSEDe Terms of Reference and Plan of Work
for the WGEMS.
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7.7 Summary discussion of matters common to Working Parties (capdmifiding activities; connecting
science and management, etc.)

7.7.1Data collection and capacity building

144. The SGIOTEDRNat the ability to determine the success of any management measure adopted by IOTC
will depend on the availability of the necessary ntonng information. This relates not only to the types of
data being collected, but also their spatemporal resolution and the ability of CPCs to report these data in
a timely manner.

7.7.2Invited Expert(s) at the WP meetings

145. Given the importance of external independent review for working party meetings, the SC
RECOMMENDEDe Commission continues to allocate sufficient budget for invited scientific experts to be
regularly invited to scientific working party meetings.

7.7.3Meeting participation fund
146. The SGIOTEDNat in 202, no MPF funding was provided as all meetings were held online.

147. The SC reiterated itRECOMMENDATIOMat the IOTC Rules of Procedure (2014), for the
administration of the Meeting Participation Fund be modifiedtkat applications are due not later than 60
days, and that the full Draft paper be submitted no later than 45 days before the start of the relevant meeting.
The aim is to allow the Selection Panel to review the full paper rather than just the absmdcpravide
guidance on areas for improvement, as well as the suitability of the application to receive funding using the
IOTC MPF. The earlier submission dates would also assist with visa application procedures for candidates.

7.7.410TC species identifiian guides: Tuna and tundike species

148. The SC reiterated iRECOMMENDATIQNat the Commission allocasdudget towards continuing
the translation and printing of the IOTC species ID guides so that hard copies of the identification cards ce
continue to be printed as many CPC scientific observers, both on boait pod need to have hard copies.

149. The SQIOTEDhat short term funding for the shipment of ID Guides had also been provided by the
Japanese OFCF. The Secretariat therefore requested that all CPCs requiring ID guides should contact
Secretariat before the end of 2021 and state tmember of gui@s per language that they require, so that
these can be sent while the budget is availablee SC expressed its gratitude to the OFCF for providing this
important funding.

7.7.5Chairpersons and Vie€hairpersons of the SC and its subsidiary bodies

150. The € RECOMMENDEImat the Commission note and endorse the Chairpersons and- Vice
Chairpersongor the SC and its subsidiary bodies for the coming yeagoasded inAppendix 7

7.7.6 Advice on the Standardisation of theresentation of Projection Results

151. The SANOTEDthat there may be a need to provide advice on how projections from assessment
models are presented, as currently this is not consistent across species and assessment models, and this co
be creating confusi.

152. The SQNOTEDhat this is a relatively complex issue and that although all efforts should be made to
reduce inconsistencies, some measure of flexibility would be required between species and models t
incorporate their different characteristics. The B€refore REQUESTEDBat this issue be further discussed
by therelevant Working Parties at their data preparatory meetings as well as by the WPM.

8. STATUS OF TUNA AND TUNKE RESOURCES ININBFANOCEAN

8.1 Tunag Highly migratory species

153. The SGTRESSHmat yellowfin tuna is overfished and subject to overfishing and that bigeyednda
albacore tunathough not overfishedare subject to overfishing.
154. The S(RECOMMENDEDat the Commission note the management advice developed for each

tropical and temperate tuna species as providethaExecutive Summary for each species, and the combined
Kobe plot for the four species assigned a stock statusaa @g.1):

Albacore Thunnus alalunge; Appendix8
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Bigeye tungThunnus obesi)g Appendix9
Skipjack tungKatsuwonus pelamjg Appendix 10
Yellowfin tunaThunnus albacarés Appendix 11
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SB/ SBmsy SB/ SBtarget

Fig.1. (Left)Combined Kobe plot for bigeye tuna (blastatus in2018,based on theassessment conducted in 2019),
and yellowfin tuna (light grey: 20, with assessment conducted in 2I) and albacore (dark grey: 2017 with
assessment conducted in 2019) showing the estimates of cusggawning biomasgSB) and current fishing mortality

(F) in relation to optimal spawning stock size and optimal fishing mortality. (Right) Kobe plot faclskima 2019

with assessment conducted in 202))owing the estimates of the current stock status (The dashed line indicates the
limit reference point at 20%SBthile SBtarget=0.4 SBOCross bars illustrate the range of uncertainty from the model
runswith an 80% C{95% ClI for albacore)

155. The S®IOTEDpaper I0TE2021¢SC2A¢ESO05 which provided an overview of the biology, stock status
and management of southern bluefin tuiBhunnus maccoyjiand thanked CCSBT fisrprovision

8.2 Tuna and mackeret neritic species

156. The SRECOMMENDEDBat the Commission note the management advice developed for each neritic
tuna (and mackerel) species under the IOTC mandate, as provitteglixecutive Summary for each species,
and the combined Kobe plot for the three species assigned a stock ste2@li (Fig.2):

Bullet tuna Auxis rochédi¢ Appendix 17
Frigate tuna Auxis thazarjic Appendix 18

KawakawaHKuthynnus affinisq Appendix 19

Longtail tuna Thunnus tonggdlk; Appendix 20

Indo-Pacific king mackereb¢omberomorus guttatiig Appendix 21
Narrowbarred Spanish mackere&d¢omberomorus commersonAppendix 22
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Fig.2. Combined Kobglot for longtail tuna(cyan) narrowbarred Spanish macker@lue), kawakawagrey)(all for
2018 with assessment carried out in 202hite) and IndePacific king mackerel (2019 with assessment carried out in
2021) showing the estimates of stock siZ®) @nd current fishing mortality (F) in relation to optinbémassand
optimal fishing mortality. Cross bars illustrate the range of uncertainty from the model fBinen unresolved
uncertainty in the assessment, status for bullet tuna, frigate tuna ldadowbarred Spanish mackerel should be

interpreted with caution.

8.3 Billfish

157. The SRECOMMENDEDBat the Commission note the management advice develdpedach billfish
species under the IOTC mandate, as providatiéenExecutive Summary for each species, and the combined
Kobe plot for the five species assigned a stock status2t Fig.3):

Swordfish Xiphias gladiusg Appendix 12

Black marlin(lstiompaxindica) ¢ Appendix 13

Blue marlin fakaira nigricanyq Appendix 14

Striped marlinKajikiaaudaX ¢ Appendix 15

Indo-Pacific sailfisfistiophorus platypterus; Appendix 16
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0.0 0.5 1.0 15 20 25 3.0
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Fig.3. Combined Kobe plot for swordfish (2018 with assessment conducted in 2020, lgdayPacific sailfish (2017
with assessment conducted in 2019, cyan), black marlihg@&@th assessment conducted in 20 black), blue marlin
(2017 with assessment conductad2019, blue) and striped marlin (PBwith assessment conducted in 20 purple)
showing the estimates of current stock size (SB or B, species assessment dependent) and current fishing mortality
in relation to optimal stock size and optimal fispimortality. Cross bars illustrate the range of uncertainty from the
model runs Given unresolved uncertainty in the assessment, status for btacknand sailfish should be interpreted
with caution.

9. STATUS OF SHARK®\RINE TURTLESEABIRDS AND MAR MAMMALS IN THEDIANOCEAN

9.1 Sharks

158. The SRECOMMENDEDat the Commission note the management advice developed for a subset of
shark species commonly caught in IOTC fisheries for tuna andikenspecies:

Blue sharkRrionace glauceg Appendix 23
Oceanic whitetip shar{Carcharhinus longimanyg Appendix 24
Scalloped hammerhead sha&phyrna lewini¢ Appendix 25
Shortfin mako sharldsurus oxyrinch)s Appendix 26
Silky sharkCarcharhinus falciformig Appendix 27
Bigeye thresher shatfdlopias superciliosiigs Appendix 28
Pelagic thresher sha(Rlopias pelagicys; Appendix 29

9.2 Marine turtles

159. The SRECOMMENDEIMDat the Commission note the management advice developed for marine
turtles, as provided ithe Executive Summary whieimcompasses all six species found in the Indian Ocean:

Marine turtles¢ Appendix 30
9.3 Seabirds

160. The SRECOMMENDHDat the Commission note the management advice developed for seabirds,
as provided inthe Executive Summary whidgncompasses all species commonly interacting with 10TC
fisheries for tuna and tunlike species:

Seabirds; Appendix 31
94 Marine mammals

161. The SRECOMMENDEDBat the Commission note the management advice developed for cetaceans,
as provided irthe newly developed Executive Summary etténcompasses all species commonly interacting
with I0TC fisheries for tuna and tufike species:

Cetaceans Appendix 32
10. IMPLEMENTATION OF TREGIONAIOBSERVESCHEME

162. TheSONOTEDaper I0T€2021¢SC2407 which provided an update on the status of implementation
and reporting to the IOTC Secretariat set out by Resolution 11/04 On a Regional Observer Scheme (R(
including the coverage estimated for both the longline and purse senmye Iscale fisheries from concerned
CPCs, and how these compare to the expected minimum coverage level.

163. The SCCONGRATULATHDe Secretariat for the compilation of the data which provide a
comprehensive view of the status of the ROS.
164. The SENCOURAGHCPC4o validate the information provided in appendices A, B and C of paper

I0TE2021-SC2407, and confirm that it correctly reflects the status of implementation of the ROS at the
national level, and to liaise with the IOTC Secretariat should any discrepamgntified.

165. The SQNOTEDhat the annual observer coverage estimated by the Secretariat for longline fisheries
(Appendices BB2 of paper I0T2021-SC24)7is calculated as the proporiton of hooks observed with respect
to the total number of hooks depi@d by the fleetvhile the second paragraph of the IOTC Resolution 11/04
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YSyiAazya | O20SNI3IAS 2F ald €SI aid NSFIN@a thé fuBbenobizY 6
fishing sets is also used in ICCIRTTGnd WCPFC for deriving observer gage and that harmonisation in
methods should be sought across tuna RFMOs.

166. The SANOTEDhat that the matter has been extensively discussed during the WPDCS and that the
effort expressed in number of hooks is the only information on fishing effort repdddte Secretariat for
most longline fisheries as per the mandatory requirements of IOTC Resolution 15/02 (para 4b).

167. In absence of data on the total number of sets, theEBIDORSEDe methodology of the Secretariat
for estimating the observer coveragerfiongline fleets from the effort expressed in hooks a&@REEfhat
the number of fishing sets shall be considered for submission as part of the data requirements for longline
fisheries, furtheNOTINGhat this would require to amend the IOTC Resolutions 15/01 and 15/02.

168. To fulfill the official coverage rates stiptgd in 11/04, Japan requested to compute the coverage
rates using data on sets, available in all Japanese National Reports in the past and to revise the validation Ta
from this year.

169. The SNOTEDhat the observers on longliners may not observe all the hooks on a linQ&RIED
whether the coverage should be estimated from the hooks observed or from all the hooks deployed during ar
operation observed by the observer, i.e., considering that thekis observed on a line are a representative
sample of the whole linelapan notedheir preference o use the termé R S LI 2 & S/Rxépredsel it is K S
difficult to A Yy 1 SNLINB (i & 2 6 & S NIrfeRattef tmyhdisheiefard apiaiiffieteatly amongst
CPG@RFMG. JaparF dzNII KSNJ y2GSR GKIFG G2 | @2AR I Yo A d.depdne =
expressed its opinion thahe best solution is to use sets to compute the official coverages stipulated in 11/04

170. The SQIOTEDRhe request of the WPDQRat when finergrained information is available to the ROS
(e.g., the number of observed hooks in the case of longline fisheries) this should be provided to the 10T
Secretariat and preferred for the estimation of the actual level of coverage of ROSutatassionsJapan
notedthat to apply this method officiall\Res11/04 needs to be revised

10.1Consideration of Resolution 16/04 On the implementation of a Pilot Project in view of promoting the Regional
Observer Scheme of IOTC

10.1.1Update on thePilot Project approved by the Commission in 2017

171. The SNOTEDRhat the ROS pilot projedtad been pausethroughout 2020 and most of 202due to
the inability of the Contractors to travel to the participating countries and provide the necessary training

172. The Secretariat informed the SC that the project had subsequently resumed, with additional training
documentation being developed by the contractors as well as virtual training sessions being conducted for th
target countries.

11. PROGRAM OF WORK AND SCHEDBMZORKINGPARTY ANISCIENTIFICOMMITTEE MEETINGS

11.1  Progress on previous recommendations from WPs and the SC

173. The SANOTEDpaper 10T€2021¢SC2A¢10 which provided the SC with an update on the progress
made on its 200 recommendations (also availableAppendix &).
174. The SOHANKEDhe Secretariat for the update on progress aN@TEDhat encouraging progress

was being made.
11.2 Program of Work (202¢2026) and assessment schedule
11.2.1Program of Work

175. The SCIOTEDOTE2021¢SC2¢08 which provided the SC with a proposed Program of Work for each
of its working parties, including prioritisation of the elements requested by each working party.
176. The SGIOTEDRhe proposed Program of Work and priorities for the SC and each of the wowrkitigsp

and AGREEM a consolidated Program of Work as outlineddippendix 35ay and in accordance with the
IOTC Strategic Science Plan 20004.The Chairpersons and Vi€hairpersons of each working party will
ensure that theefforts of their respective working paesarefocused on the core areas contained within the
appendix, taking into account any new research priorities identified by the Commission at its next Session.
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177. The SC recalled the process for developing the cataed SC Program of work (IRPG14;SC1¢R,
para. 179):

w Step 1: Working Parties to identify research needs (based on the needs of the Commission), rank thel
by order of priority, provide cost estimates and list potential funding sources;

w Step 2: The G and Working Party Chair and V@eair, in liaison with the IOTC Secretariat should
develop a consolidated document taking into account the different Working Party research needs anc
priorities, with the objective of ranking the research needs amon@alking Parties;

w Step 3: The Chair of the SC shall present these to the SC, to be discussed and endorsed as
consolidated research priorities for the IOTC Science process;

w Step 4: The IOTC Secretariat, in consultation with the Chair ane€CWaieof the SC and Chair and
ViceChair or relevant Working Parties, shall identify funding possibilities to undertake the consolidated
research priorities;

w Step 5: Once the funding sources have been committed to a particular research priority, the pane
meni A2y SR 1 02@0S Ay {GSLI w aKFIff RS@St2L) G§GSNya 2°
timelines and deliverables) and the selection procedure/criteria;

w{0dSLI cY Lh¢/ {SONBGINRAI G LiyZi SINBASING A &2 yI3 GIKESE
and Science contact lists, and via the |IOTC website;

w Step 7: The Chair of the SC, Chair(s) andGheér(s) of the WP(s) concerned, in liaison with the IOTC
Secretariat shall determine the most appropriate projpobposal, based on the criteria defined in Step

5 and in line with the financial rules of the Commission and FAO. Potential contracted candidate will be
contacted by the IOTC Secretariat to confirm availability.

178. The S@QGREEDnN the consolidated table giriorities across all working parties, as developed by each
working party Chairperson, arREQUESTEDBat the IOTC Secretariat, in consultation with the Chairpersons
and viceChairpersons of the SC and relevant working parties, develop ToRs for thecspexétts to be
carried out.

179. The SQOTEDhNat the consolidated table of priorities does not replace the full programme of work
of each working partyAppendix 35aj) and that adequate attention and focus should still be allocated to
those activities where possible. The SC furth&TEDRhat Table3 has been developed by the SC and working
party Chairs to provide more specific direction to the IOTC Secretariat ancCtn&r as to the priorities of
the SC so that, if and when external funding becomes available intersessionally, it is possible to clear
prioritise across all working parties based on the objectives of the SC (as agreed¢20DREEC1¢R, para.

179).
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Table 3. Priority topics for obtaining the information necessary to develop stock status indicators for all Working. Farties details can be found iAppendix 35ay.

Genetic research to determine the
connectivity of select shark species
throughout their distribution (including in
adjacent Pacific and Atlantic waters as
appropriate) and the effective population
size.This may include Next Generation
Sequencing (NGS), Nuclear markers (i.e.,
microsatellite) as well as other component
of closekin mark recapture studies (CKMR

Priority 1 2 3
WPTT Stock assessmeptiorities ¢ detailed CPUE standardisation Fisheries impact analysis
review of the assessment and its existing o . .
data sources, including 1 Develop standardised CPUE serig Impact of individual fisheries on stock
Peer review of YET stock for each tropical tuna fleet/fishery | Parameters.
assessment as per the SC endors for the Indian Ocean
ToRs 1 Review period where stock was
1 Size frequency data: Evaluation of assessed as being overfished
the reliability of length compositior] without experiencing overfishing.
from the longline fisheries T Regional scaling parameters
ng[:;l;dmg recent and historical 1 Effect of piracy on CPUE after
1 Tagging data: Further analysis of piracy period
the tag release/recovery data set.
9 Organisation of expert group to
investigate tagging mortality
1 Reestimation of M using updated
tagging data.
1 Additional growth and other
biologicalstudies for Tropical tunas
WPEB Stock structure (connectivity and diversity Biological and ecological information (incl.| Connectivity, movements, habitat use and

parameters for stock assessment)

2.1 Age and gneth research (Priority
species: blue shark (BSH), shortfin mako
shark (SMA) and oceanic whitetip shark
(OCS); silky shark (FAL))

2.2 CPCs to provide further research
reports on shark biology, namely age and
growth studies including through the use o
vertebrae or other means, either from data
collected through observer programs or
other research programs. Research starte
in Sri Lanka. Could look at IOTC priority
species

post release mortality

Electronic tags (PSATs, SPOT, Splash
MiniPAT) to assess the efficiency of

managemat resolutions on nofretention
species (BSH in LL, marine turtles and ray
GIL and PS, whale sharks) and to determi
connectivity, movement rates and mortality
estimates.
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2.3Reproduction research Priority species
blue shark (BSH), shortfin mako shésiMA)
and oceanic whitetip shark (OCS), and silk
shark (FAL)

2.4 Ecological Risk Assessment (cetaceal

CPUE Standardisation

Stock assessment / Stock indicators

WPNT Data mining and collation
Develop standardised CPUE series for thg Explore alternative assessment approache Collate and characterizgperational level
mainfisheries for longtail, kawakawa, Indo| and develop improvements where data for the main neritic tuna fisheries in
Pacific King mackerel and Spanish macke| necessary based on the data available to | the Indian Ocean to investigate their
in the Indian Ocean, with the aim of determine stock status fdongtail tuna, suitability to be used for developing
developing CPUE series for stock kawakawa and Spanish mackerel standardised CPUE indices.
assessment purposes. The Weightof-Evidence approach should bj The following data should be collated and
Sri Lanka (priority species: Frigate tuna, | used to determine stock status, by building made available for collaborative analysis:
Kawakawa, bullet tuna) layers of partial evidence, such as CPUE | catchand effort by species and gear by
Indonesia (prioity species: Kawakawa, indices combined with catch data, life landing site;
Bullet tuna, Frigate tuna) history parameters and yielder recruit operational data: stratify this by vessel,
Pakistan (priority species: Longtail tuna, | metrics, as well as the use of data poor month, and year for the development as a
Kawakawa, narrovibarred Spanish assessment approaches. indicator of CPUE over time; and
mackerel) Exploration of priors and how these can bg operational data: collate other information
Iran gillnet CPUESs for all species quantifiably and transparently developed | on fishing techniques (i.e. area fished, gea
India available CPUES to be provided to n¢ Take into consideration the outputs of specifics, depth, environmental condition
assessment session genetic studies to investigate stock (near shore, open ocean, etc.) and vessel
structure and regional differences i size (length/horsepower)).
Capacity building sygort for CPCs to populations Reestimation of historic catches for
develop standardised CPUEs for their Improve the presentation of management | assessment purposes (taking into account]
fisheries advice from different assessment updated identification of uncertainties and
approaches to better represent the knowledge of the histry of the fisheries)
uncertainty and improve communication
between scientists and managers in the | w (Data support missions to priority
IOTC. countries: India, Oman, Pakistan)
WPTmMT 2.1.Biological research (collaborative 3.1.Continue the development of 5.1.Further investigate the size informatiof

research to improve understanding of
spatiotemporal patterns in age and growth
and reproductivegparameters).

standardized CPUE series for each albacq
fishery for the Indian Ocean, with the aim ¢
developing appropriate CPUE series for
stock assessment purposes.

provided by CPCs in order to better
understand the stock dynamics and inputs
into the assessment models. This is
particularly necessary for the purse seine
data
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WPB Data mining and processimgDevelopment| gijp|ogical and ecological information (incl.| Stock structure (connectivity and diversity
of stbsequent CPUE indices) parameters for stock assessment and _ o
provide answers to the Commission) Continue work on determining stock
Data on gillnet fisheries are available in Reproductive biology study structure of Swordfish, using complimental
Pakistan (and potentially other CPCs) and data sources, including genetic and
the recovery of this information and the | CPCs to conduct reproductive biology microchemistry information as well as othe
development of gillnet CPUE indices woulq Studies, which are necessary for billfish | yg|evant sources/studies.
improve species assessments, particularly] throughout its range taletermine key
for: biological parameters including leng#t-
® Black marlin maturity, ageat-maturity and fecundityat-
® Sailfish. age, which will be fed into future stock
assessments, as well as provide advice to
the Commission on the established
Minimum Retention Sizes (Res-05B,
paragraphs 5 and 14c). (Priority: marlins a
sailfish). Propose to have a tvaay
workshop to discuss the standard of billfis
maturity staging inteisessionally prior to
the next WPB. Funding are needed to
support the workshop participation of CPC
and expet(s) on billfish reproduction
(expecting to have confirmation from the
host organization).
WPDCS Artisanal fisheries data collection Enhance the use of electronic tools to Review of historical catch data for all stock

Assist themplementation of data collection
and sampling activities of coastal fisheries
countries/fisheries insufficiently sampled ir
the past; priority to be given to the
following fisheries:

() Coastal fisheries of Indonesia
Coastal fisheries of India
Coastl fisheries of Bangladesh
Coastal fisheries of Pakistan
Coastal fisheries of I.R. Iran
Coastal fisheries of Kenya
Coastal fisheries of Somalia

€ &€ &€ € ¢g ¢

Coastal fisheries of Sri Lanka

support datacollection in artisanal fisheries

being assessed in the following year to
determine the level of uncertainty to be
used for stock assessment and managems
procedures
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WPM

Management Strategy Evaluation

Continuation of Management Strategy Evaluation for Albacore,
Skipjack, Yellowfin, Bigeye tunas as well as Swordfish

Peer review of BET MSE as per the ToRs endorsed by the SC

Page48of 227



|OTG2021-SC2-R[E]

11.2.2Assessment schedule

180. The S@ADOPTELR revised assessment schedule, ecological risk assessment and other core
projects for 202¢26, for the tuna and tundike species under the IOTC mandate, as well as the
current list of key shark species of interest, as outlinedppendix36.

11.23 Consultants

181. Noting the highly beneficial and relevant work done by IOTC stock assessment consultants in
previous years, the SRECOMMENDHBDat the engagement of consultants be continued for each
coming year based on the Program of Wo€onsultants will be hired to supplement the skill set
available within the IOTC Secretariat and CPCs.

11.3 Schedule of meetings for 2@and 203

182. The SQNOTEDpaper 10T€2021¢SC2¢09 which outlined the proposed schedule for IOTC
Working Parties and Sfieetings for 202 and 203.

11.3.1 Data preparatory meetingsand Hybrid meetings

183. Acknowledging that holding data preparatory meetings prior to stock assessments is
considered to be best practice (as identified by the yellowfin stock assessment exteiaalaethe
WPTT and the WPDC&)d noting that in 20192020 and 2021data preparatory meetings were
successfully held for the WPTIWPTTand WPEBhe SAGREEID continue the practicef having
data preparatory meetings in addition to stock assessnmmeettings for the major IOTC speci€he
SCSUGGESTEDat data preparatory meetings could continue to be held virtually so as not to
increase the travel and costs required for the already full IOTC timetable of meetings.

184. The SC once agadWOTEDhe need to assess the best means of supporting idyineetings
in the future to facilitate both inperson and virtual participation at all future meetingbhe
Secretariat will look into options for facilitating this request.

11.3.2 Final Meeting schedle

185. The SREQUESTHEDat the schedule of Working Party and Scientific Committee meetings
for 2022 and 2023 provided atAppendix37 be communicated by the IOTC SC Chairperson to the
Commission for its endorsement.

12. OTHERBUSINESS
12.1 Election of the Chapersonand Vice Chapersonof the SC for the next biennium
Chairperson

186. TheSCNOTEDhat the first term of the current Chairperson, Doshihide Kitakad@Japan
expired at the close of th8C24neeting and, as per the IOTC &ubf Procedure, participants are
required to elect a new Chairperson of tB€for the next biennium.

187. NOTINGthe Rules of Procedure, th8 CCALLEDor nominations for the position of
Chairperson of the IOT8Cfor the next biennium. DKitakadowas nomin&d, seconded and re
elected as Chairperson of ti&for the next biennium.

ViceChairperson

188. TheSCNOTEDNhat the first term of the current Vie€hairpersonDr Denham ParkdSouth
Africa) expired at the close of thBC24meeting and, as per the IORules of Procedure, participants
are required to elected a new Vighairperson of th&Cfor the next biennium.

189. NOTINGhe Rules of Procedure, theCCALLERor nominations for the position o¥ice
Chairperson of the IOT&Jor the next biennium. DiParkemwas nominated, seconded and-etected
asViceChairperson of th&Cfor the next biennium.

13. ADOPTION OF THREPORT OF TRETHIESSION OF TEIENTIFICOMMITTEE
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190. The SCRECOMMENDEDRhat the Commission consider the consolidated set of
recommendations arising from S€2rovided atAppendix38.
191. The report of the 2" Session of the Scientific Committee (IQAT@1¢SC2¢R) was

ADOPTEDYy correspondence
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APPENDI2
AGENDA FOR TRRATHSESSION OF TEEIENTIFICOMMITTEE

Date:6 - 10 December 2021
Location:Virtual
Time:12:00¢ 16:00 daily
Chair:Dr Toshihide Kitakado (Japan)
Vice-Chair Dr Denham Parker (South Africa)

OPENING OF THE SES$UDidirperson)

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THECSE®R®IGHN)

ADMISSION OF OBSERVERSirperson)

DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE SCIENTIF(OTO8btiet&iat)

4.1
4.2

Outcomes of the 25 Session of the Commission.
Previous decisions of the Commission

SCIENCE RELATED ACTIVITES OF THE IOTC SECRETARIBTANS20Rtariat)

5.1

Report of the Secretariat Activities in support of the IOTC science process in 2021

NATIONAL REPORTS FROM (H3s)

REPORTS OF THE 20ZIC@/ORKING PARTY MEETINGS

7.1

7.2

7.3

7.4

7.5

7.6

7.7

IOT@G2021cWPNT1£&R Report of the 1. Session of the Working Party on Neritic Tunas
7.1.1 Indo-Pacific King Mackerel stock assessment
7.1.2 Frigate Tuna stock assessment
7.1.3 Bullet Tuna stock assessment
I0OT@2021cWPB1@R Report of the 19Session of the Working Party on Billfish
7.2.1 Black Marlin stock assessment
7.2.2 Striped Marlin stock assessment
7.2.3 Revision of catch levels of Marlins under Resolution 18/05
IOT@2021cWPEB1ZR Report of the 1'7Session of the Working Party on Ecosystems and Bycatch
7.3.1 Status of development and implementation of national plans of action for seabirds and sharks,
and implementation of the FAO guidelines to reduce marine turtle mortality in fishing
operations
7.3.2 Blue shark stock assessment
7.3.3 Other Matters
IOT@2021cWPTT28R Reprt of the 239 Session of the Working Party on Tropical Tunas
7.4.1 Yellowfin tuna stock assessment
7.4.2 Update on the WGFADO2
7.4.3 Other Matters
I0T@G2021cWPM1ZR Report of the 12Session of the Working Party on Methods
7.5.1 Management Strategy Evaluation Progress
7.5.2 Update m TCMP04
IOTG2021cWPDCSKR Report of the 17 Session of the Working Party on Data Collection and
Statistics
7.6.1 Update on WGEMSO01
Summary discussion of matters common to Working Parties (capacity building activities; connecting
science and management, etc.)
7.7.1 Data collection and capacity building
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8.

10.

11.

12

13

7.7.2 Invited Expert(s) at the WP meetings

7.7.3 Meeting participation fund

7.7.4 10TC species identification guides: Tuna and-ikeaspecies

7.7.5 Chairpersons and Vigehairpersons of the SC and its subsidiary bodies
7.7.6 Advice on thestandardisation of the Presentation of Projection Results

STATUS OF TUNA AND THUMNE RESOURCES IN THE INDIAN QCiiadgerson)
8.1 Tunag Highly migratory species

8.2 Tuna and mackere] Neritic species

8.3 Billfish

STATUS OF SHARKS, MARINE TURTLES, SEABIRDS AND MARINE MAMMALS IN THE INDIAN OCEAN
(Chairperson)

9.1 Sharks

9.2 Marine turtles

9.3 Seabirds

94 Marine Mammals

IMPLEMENTATION OF THE REGIONAL OBSERVER(8THESHEretariat)

10.1  Consideration of Resolution 16/04 @re implementation of a Pilot Project in view of promoting the
Regional Observer Scheme of IOTC
10.1.1 Update on the Pilot Project approved by the Commission in 2017

PROGRAM OF WORK AND SCHEDULE OF WORKING PARTY AND SCIENTIFIC COMMITTEBEQMEETINGS
Secretariaiand Chairperson
11.1  Progress on previous Recommendations from WPs and SC
11.2  Program of Work (2022026) and assessment schedule
11.2.1 Program of Work
11.2.2 Assessment schedule
11.2.3 Consultants
11.3  Schedule of meetings for 2022 and 2023
11.3.1 Data preparatory meetings
11.3.2 FinalMeeting schedule

OTHER BUSINEE&®airperson)
12.1 Election of the Chair and Vice Chair of the SC for the next biennium

REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT'GESHERUOF THE SCIENTIFIC
COMMITTEEChairperson)
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APPENDI8
LIST OEDOCUMENTS
Document Title
I0T€2021cSC2401a Draft: Agenda of the 22Session of the Scientific Committee
I0T€2021cSC2401b Draft: Annotated agenda of the #45ession of the Scientific Committee
I0T€2021¢SC2402 Draft: List of documentsf the 24" Session of the Scientific Committee
I0T€2021¢SC2403 Outcomes of the 25 Session of the Commission (IOTC Secretariat)
I0T€2021cSC2404 Previous decisions of the Commission (IOTC Secretariat)
Report of theSecretariat; Activities in support of the IOTC science proc
10T€202165C2405 in 2021 (IOTC Secretariat)
Status of development and implementation of national plans of action f
I0T€2021cSC2406 seabirds and sharks, and implementation of the FAO guidelines to red
marine turtle mortality in fishing operations (IOTC Secretariat)
I0T@2021cSC2407 Update on the implementation of the regional observer scheme (I0OTC
Secretariat)
Revision of the program of work (2022026) for the IOTC scienpeocess
10T€2021cSC2408 (IOTC Secretariat)
Proposed schedule of Working Party and Scientific Committee meeting
10T€2021cSC2409 2022 and 2023 (IOTC Secretariat)
I0T@2021¢SC2410 Progress on SC23 recommendations (IOTC Secretariat)
Executive Summaries
I0T@G2021¢SC24ES01 Status of the Indian Ocean Albacore (ATI&innus alalungaresource
I0T@2021¢SC24ES02 Status of the Indian Ocean bigeye tuna (BHiLinnus obesysesource
I0T@2021cSC24ES03 Status of the Indian Ocean skipjack tuna (8ldtsuwonus pelamjs
resource
I0T@2021cSC2ES04 Status of the Indian Ocean yellowfin tuna (YRiunnusalbacare$
resource
Report on biology, stock status and management of southern bluefin ty
I0TE2021cSC24ES05 2019(from CCSBT)
I0T@2021¢SC24ES06 Status of the Indian Ocean bullet tuna (BAUixis rochgiresource
I0T€G2021¢cSC24ESO7 Status of the Indian Ocean frigate tuna (FRIxis thazarjiresource
I0T@2021¢cSC24ES08 Status of the Indian Ocean kawakawa (K&thynnus affinlsresource
I0T@2021¢SC24ES09 Status of the Indian Ocean longtail tuna (LOAunnus tonggglresource
I0T@2021cSC24ES10 Status of the Indian Ocean IndRacific king mackerel (GUT:
Scomberomorus guttatysesource
I0T@2021cSC24ES11 Status of the Indian Ocean narrevarred Spanish mackerel (COM:
Scomberomorus commerspresource
I0T@G2021¢SC24ES12 Status of the Indian Ocean black marlin (BMdkaira indicd resource
I0T@2021cSC24ES13 Status of the Indian Ocean blue marlin (BUW#&ikaira nigricanyresource
I0T@2021cSC24ES14 Status of the Indian Ocean striped marlin (ML&rapturus audax
resource
I0T@2021cSC24ES15 Status of the Indian Ocean IndRacific sailfish (SFstiophorus
platypterug resource
I0T@G2021¢SC24ES16 Status of the Indian Ocean swordfish (S\WM(®hias gladiusresource
IOT@G2021¢SC24ES17 Status of the Indian Ocean blue shark (BStitinace glauca
I0T@2021cSC24ES18 Statgs of the Indian Ocean oceanic whitetip shark (@a&harhinus
longimanu$
I0T@2021cSC24ES19 i‘izltrl:s of the Indian Ocean scalloped hammerhead shark $pRiirna
I0T@2021¢SC24ES20 Status of the Indian Ocean shortfin mako shark (Sl&us oxyrinchys
I0T@2021cSC24ES21 Status of the Indian Ocean silky shark (F2drcharhinus falciformjis
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Document Title
Status of the Indian Ocean bigeye thresher shark (Bldpias
IOTE2021cSC24ES22 o
superciliosus
IOT@2021¢SC24ES23 Status of the Indian Ocean pelagic thresher shark (RIdpias pelagicys
I0T@2021cSC24ES24 Status of marine turtles in the Indian Ocean
I0T@2021cSC24ES25 Status of seabirds in the Indian Ocean
I0T@2021cSC24ES26 Status of cetaceans in the Indian Ocean
Other meeting reports
IOTG2021cWPNT1ER Report of the 11" Session of the Working Party on Neritic Tunas
I0TC2021cWPB1¢gR Report of the 14 Session of the Working Party on Billfish
Report of the 11 Session of the Working Party on Ecosystems and Byq
I0T@2021CWPEB1 7(AGR (Assessment Meeting)
I0TG2021cWPM1ZR Report of the 1% Session of the Working Party on Methods
I0T@2021cWPDCSKR Repprt_ of the 1% Session of the Working Party on Data collection and
Statistics
I0TC2021cWPTT28R Report of the 23 Session of the Working Party on Tropical Tunas
I0TC202 - TCMPOR Report of the # Session of the Technical Committee on Management

Procedures

National Reports

IOTG2021cSC24NR01 Australia
I0T@G2021¢SC24NR02 Bangladesh
IOT@2021cSC24NR03 China
I0TE2021cSC24NR06 European Union
I0T@G2021¢SC24NR0O7 France (OT)
IOT@2021cSC24NR08 India
I0T€G2021cSC24NR09 Indonesia
IOT@G2021¢SC24NR10 Iran
IOTG2021cSC24NR11 Japan
I0TG2021¢SC24NR13 Korea, Republic of
I0TC2021cSC24NR14 Madagascar
IOT@2021cSC24NR15 Malaysia
IOTG2021cSC24NR16 Maldives, Republic of
I0T@G2021¢SC24NR17 Mauritius
IOT@2021cSC24NR19 Oman
I0T@G2021¢SC24NR21 Philippines
I0T@G2021cSC24NR22 Seychelles, Republic of
I0T@G2021¢SC24NR24 Sri Lanka
IOTG2021cSC24NR25 South Africa, Republic of
IOTG2021cSC24NR28 Thailand
IOT@2021cSC24NR29 United Kingdom

Information Papers

I0TG2021cSC24INFO1

Preliminaryestimates of sex ratio, spawning season, batch fecundity,
length at maturity for Indian Ocean yellowfin tuna. (Zudaire |, Artetxe
Arrate |, Farley J, Murua H, Kukul D, Vidot A, Abdul Razzaque S, Ahus
Romanov E, Eveson P, Clear N, Luque P, Fraildin, BoChassot E,
Govinden R, Ebrahim A, Shahid U, Marsac F and Merino G)
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Document

Title

I0T€2021¢cSC24NF02

Preliminary estimates of sex ratio, spawning season, batch fecundity a|
length at maturity for Indian Ocean skipjack tuna. (Zudaire |, AriAtxate
I, Farleyd, Murua H, Kukul D, Vidot A, Abdul Razzaque S, Ahusan M,
Romanov E, Eveson P, Clear N, Luque P, Fraile I, Bodin N, Chassot E
Govinden R, Ebrahim A, Shahid U, Marsac F and Merino G)

I0TG2021cSC24NF03

Preliminary estimates of sex ratispawning season, batch fecundity,
length at maturity for Indian Ocean bigeye tuna. (Zudaire |, Artéxrate

I, Farley J, Murua H, Kukul D, Vidot A, Abdul Razzaque S, Ahusan M,
Romanov E, Eveson P, Clear N, Luque P, Fraile I, Bodin N, Chassot E
GovindenR, Ebrahim A, Shahid U, Marsac F and Merino G)

I0T€2021cSC24NF04

A comparison of direct age estimates from otolith and fin spine section
skipjack tunakatsuwonus pelamjsn the Indian Ocean (Luque L, Artetxe
Arrate |, Farley J, Krus@golub K, Eason P, Fraile I, Clear N, Zudaire I,

Ahusan M, Abdul Razzaque S, Aisha H, Vidot A, Fily T, Ebrahim A, Gg
R, Chassot E, Bodin N, Onandia I, Krug I, Murua H, Marsac F and Mer

I0T€2021cSC24NF05

Draft terms of reference for an independent geeview of the 2021
Indian Ocean yellowfin tuna assessment (Anon)

I0T€2021cSC24NF06

5N} Fd GSNXYa 2F NBFTFSNBYyOS F2N |y
stocks Management Strategy Evaluation (Bigeye) (Murua H)

I0T€2021¢SC24NF07

Taiwan,China Report 2021

I0T€2021cSC24NF08

Indian Ocean Yellowfin Tuna SS3 Model projections (Merino G et al)

I0T€2021¢SC24NF09

Terms of Reference for a workshop on midixa bycatch mitigation
measures focused on drift/gillnet fisheries in the Indian Ocean (Shahid
Nelson L, Tarzia M, Anderson C, Holmes G, Martin S, Wanless R, Fris
Nwakanma H, Kophamel S, Fernand&iBzka ,JJuan Jorda M and
Sutaria S)

I0TG2021cSC24NF10

Proposed Letter of Intent between IOTC and IWC (IWC)

I0T@2021cSC24NF11

Development and Implementation of a sampling scheme to support the
collection of biological samples and conduct analysis oeelsamples to
provide improved estimates of age, growth and reproduction of tropica
tunas, swordfish and blue sharks for IOTC (Project Gerundio)
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APPENDIXA
NATIONALSTATEMENTS

24" Session of IOTC Scientific Committee
6-10 December 2021

Agenda ltem 2: Adoption of the Agenda and Arrangements for the Session

Statement by the Republic of Mauritius

The Republic of Mauritius reiterates its leagnding position that the Unitédngdom is not entitled to be
a member of the I ndian Ocean Tuna Commi ssion (I OTC)
[ of competence of the Commission]” and wishes do p
Kingdom in the 2% Session of the IOTC Scientific Committee as a coastal State purporting to represent the Chago:
Archipelago.

In addition to the reasons provided in the past to support its stand, the Republic of Mauritius wishes to drav
the attentio of the Committee to the Judgment delivered on 28 January 2021 in the Prseittis v. Maldivedy
a Special Chamber of the International Tribunal for the Law of the Sea (ITLOS). This Judgment ruled that the
Republic of Mauritius has undisputed saignty over the Chagos Archipelago, thereby further confirming that the

United Kingdom cannot be recognized as a member of the IOTC as a coastal State.
In its Judgment, the Special Chamber also held that:

(a) the determinations made by the International Court of Justice (ICJ) in its Advisory Opinion of 25
February 2019 on theegal Consequences of the Separation of the Chagos Archipelago from
Mauritius in 1965have legal effect and clear implications for thgalestatus of the Chagos

Archipelago;

(b) the United Kingdom s continued claim to sove
determinations made by the ICJ that the detachment of the Chagos Archipelago by the United
Kingdom from Mauritius wasi n | a wf u |l and that the United Kir

the Chagos Archipelago constitutes an unlawful act of a continuing character;

(© the fact that the timémit of 22 November 2019 set by the UN General Assembly for the withdrawal
oftheUnied Kingdom’ s administration from the Cha

Kingdom complying with that demand further
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claim to sovereignty over the Chagos Archipelago is contrary to the aathveritleterminations

made in the Advisory Opinion of the ICJ;

(d) while the process of decolonization of the Republic of Mauritius has yet to be completed, the Republic

of Mauritius sovereignty over t he dgemmangtions;, Ar

(e) the continued claim of the United Kingdom to sovereignty over the Chagos Archipelago cannot be
considered anything more than “a mere assert

a dispute;

)] the Republic of Mauritius is tbe regarded as the coastal State in respect of the Chagos Archipelago.

More recently, on 24 August 2021, the Universal Postal Union (UPU) adopted a resolution for the
implementation of UN General Assembly Resolution 73/295. This resoluttenalia, provides that:

(a) the UPU formally acknowledges that, for the purposes of its activities, the Chagos Archipelago forms
an integral part of the territory of the Republic of Mauritius;

(b) the International Bureau of the UPU should cease the registration, distribnd forwarding of any

and all postage stampsissuedbythesol | ed “Briti sh I ndian Ocean

(© the International Bureau of the UPU should ensure that UPU documentation does not include any
referencestothesmal | ed “ Bl Ohagos Archipetago ag part of the member country of
the UPU known as the “Overseas Territories o

l rel and?”.

It is crystal clear that as a matter of international law, the Republic of Mauritius is the only State lawfully
entitled to exercise sovereignty and sovereign rights over the Chagos Archipelago and its maritime zones, as t
coastal State and that the WitKingdom is not in a position to claim any rights over the Chagos Archipelago. The
socal l ed “BI OT” which the United Kingdom purported

the territory of the Republic of Mauritius prior to itscassion to independence is an illegal entity.

On 26 November 2021, the National Assembly of the Republic of Mauritius adopted an amendment to the

Criminal Code. With that amendment, any person who acting under the instructions of, or with the Soppoid!
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of, a foreign State as defined in the Criminal Code (Amendment) Act or any organ or agency of such a State produce
distributes, supplies or markets any coin, stamp, official map or other official object or document which, in any
manner, misrepeents, or conveys misleading information to, the public about the sovereignty of the Republic of

Mauritius over the Chagos Archipelago commits an offence under the laws of the Republic of Mauritius.

Since the United Kingdom is not entitled to be a menabehe IOTC as a coastal State, the Republic of
Mauritius objects to any documents purportedly submitted by the United Kingdom in respectefthelsb e d “ B |
and to the use of terms such as “Britiosrh elsndiaannd OcU

in documents circulated for this meeting.

The Government of the Republic of Mauritius als
“France (territories)” in the doc umsefartastheselterms purpbrtdov e
refer to the Island of Tromelin as a French territory. The Island of Tromelin forms an integral part of the territory of
the Republic of Mauritius. The Republic of Mauritius has full and complete sovereignty overahd istluding
its maritime zones.

Consideration by this meeting of any document which purports to refer to the Island of Tromelin as a Frencl
territory, as well as any action or decision that may be taken on the basis of any such document, carowtand sh
not be construed in any way whatsoever as implying that France has sovereignty or analogous rights over the Isla

of Tromelin.

Subject to the foregoing, the delegation of the Republic of Mauritius has no objection to the adoption of the

draft agenda

This statement is applicable to all agenda items and all documents of this meeting.

The Republic of Mauritius also reserves all its rights under international law, including under Article XXIII

of the Agreement for the Establishment of the Indian Odesra Commission.

The Republic of Mauritius requests that this statement be annexed to the report of this meeting.
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24" Session of IOTC Scientific Committee
6-10 December 2021

Agenda Item 6: National Reports from CPCs

Statement by theRepublic of Mauritius

(a) National Report submitted by the United Kingdom

The delegation of the Republic of Mauritius is deeply concerned that the United Kingdom has been allowec
to submit a National Report in respect of thecsal | ed “ Bri tTeahr il tnai ywn @OcRla@T"” )

This is in total contradiction with UN General Assembly Resolution 73/295 and in violation of international law.

In Resolution 73/295, the UN General Assembly has called upon the United Nations and all its specialize
agencies as well as all other international, intergovernmental and regional organizations to recognize that the Chac
Archipelago forms an integral part of the territory of the Republic of Mauritius, to support the decolonization of the
Republic of Mauritus as rapidly as possible and to refrain from impeding that process by recognizing, or giving effect
to any measure taken by or on behalf of, thesol | ed “ Bl OT" . The Sci-bolyofthei ¢ C
IOTC —itself a project of FAO whichsi a specialized institution of the UN should accordingly not consider the
part of the United Kingdom' s-cdht edn&aBl Q€Eport which

The National Report of the United Kingdwhichwad s o
purportedly established by the United Kingdom around the Chagos Archipelago on 1 April 2010. As is well known,
following proceedings initiated by Mauritiusagainst the United Kingdom under Article 287 of, and Annex VII to,
the United Nations Guvention on the Law of the Sea (UNCLOS), the Arbitral Tribunal constituted under Annex VII
to UNCLOS to hear the dispute ruled in its Award of
Archipelago, the United Kingdom breached its aditigns under Articles 2(3), 56(2) and 194(4) of UNCLOS.

In the light of the Award of the Arbitral Tribunal, the Advisory Opinion of the International Court of Justice
of 25 February 2019, UN General Assembly Resolution 73/295 and the Judgment of the Gumuiser of the
International Tribunal for the Law of the Sea of 28 January 2021 which ruled that Mauritius is to be regarded the
coast al state in respect of the Chagos Archipelago
Kingdomaround the Chagos Archipelago is illegal and cannot be enforced. Any reference to or consideration give

by the 1 OTC, including this meeting, to the purport

The delegation of the Republic of Mauritius further wishes to point out that marine scientific research referrec
to in the United Kingdom s National Report as havi

without the approval of the Replitof Mauritius and therefore all such research is in breach of Mauritian laws. It
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wishes to emphasize that any person who has been engaged in such research is liable to prosecution under sectio

of the Maritime Zones Act of the Republic of Mauritius.
The Republic of Mauritius reiterates that it is firmly committed to the protection of the marine environment
and to the promotion of marine scientific research and, provided that its laws are respected, welcomes collaborati

with researchers, univetss and research institutions towards these ends.

(b) National Report submitted by France

The delegation of the Republic of Mauritius also wishes to point out that the Island of Tromelin is not a

French territory, as claimed by France in its National Report
The Republic of Mauritius reiterates that the Island of Tromelin forms an integral part of its territory and
rejects France’'s sovereignty claim over that sl an

over the Exclusive EcondmZone adjacent to that island.

Moreover, the Republic of Mauritius does not recognize the validity of the inclusion of the Island of Tromelin
in the French Southern and Antarctic Lands (TAAF) or the Scattered Islands/lles Eparses.

The Republic of Mautius reaffirms that it has full and complete sovereignty over the Island of Tromelin,
including its maritime zones.

The Republic of Mauritius requests that this statement be annexed to the report of this. meeting
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The SC noted the following statement made by the United Kingdom:

Note NumberOTD/009/2021

The Overseas Territories Directorate of the Foreign, Commonwealibeasedopment Office presents its
compliments to the Secretariat of the Indian Ocean Tuna Commission (IOTC) an#! 8esgibn of its

Scientific Committee from-a0 December 2021. For the benefit of the delegates the United Kingdom wishes to
restate its psition on the British Indian Ocean Territory (BIOT) and membership of the IOTC. This is with
reference to Mauritius’'s statements submitted for

The United Kingdom has no doubt about its sovereignty overtiagds Archipelago, which has been under
continuous British sovereignty since 1814. Mauritius has never held sovereignty over the Archipelago and we do
not recognise its claim. However, we have a lstanding commitment, first made in 1965, to cede sayetyi

of the territory to Mauritius when it is no longer required for defence purposes. We stand by that commitment.

The United Kingdom was disappointed that this matter was referred to the International Court of Justice (ICJ),
contrary to the principle #t the Court should not consider bilateral disputes without the consent of both States
concerned. Nevertheless, the United Kingdom respects the ICJ and participated fully in the ICJ process at every
stage and in good faith. An Advisory Opinion is advicevited to the United Nations General Assembly at its
request; it is not a legally binding judgment. The UK Government has considered the content of the Opinion
carefully, however we do not share the Court’'s app

UN Resolution 73/295, adopted followgn t he |1 CJ’' s Advi sory Opinion, does
obligations for UN Member States. Neither the 4bamding Advisory Opinion nor the nepinding General

Assembly resolution alter the legal situation, namely that of a sovereignty dispméeibéhe United

Kingdom and Mauritius. The General Assembly is not the appropriate forum to resolve such a bilateral

dispute.

The United Kingdom is aware of the judgment delivered on 28 January by the Special Chamber of the
International Tribunal forthe aw of t he Sea (I TLOS) formed to deal
of a maritime boundary claimed by Mauritius to exist between Mauritius and Maldives in the Indian Ocean. The
UK is not a party to these proceedings, which can have no effabief@K or for maritime delimitation

between the UK (in respect of BIOT) and the Republic oMb#gives.

The United Kingdom is a full member of the IOTC. The United Kingdom deposited instruments of acceptance to
the IOTC Agreement on 31st Mar&B95 and 22nd December 2020 and has been a party to the Agreement since
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it entered into force. The Agreement for the Establishment of the Indian Ocean Tuna Commission provides that
IOTC membership shall be open, inter alia, to FAO members that are situhtedl | v or partly wi
Area of Competence. As BIOT is situated wholly wit
no doubtthat the United Kingdom, as the State with sovereignty over BIOT as aforementioned, is entitled to be a
member of IOTC.

The United Kingdom requests that this statement be annexed to the report of the Scientific Committee and
posted on the | OTC's website.

The Overseas Territories Directorate of the Foreign, Commonwealth and Development Office avafdiiself
opportunity to renew to the Secretariat of the Indian Ocean Tuna Commission the assurances of its highest
consideration.

FOREIGN, COMMONWEALTH AND DEVELOPMENT OFFICE LONDON

03 December 2021
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The S@oted the followingResponse bifranceOT to Mauritius about Tromelin

24th Session of IOTC Scientific Committee
6-10 December 2021
Statement by the FRANCE Overseas Territories

France declares that it does not recognize the Mauritian declaration as having any legal value, because it ignores 1
fact that the island of Tromelin is a French territory over which France constantly exercises full and complete
sovereignty.

Thus,France enjoys the sovereign rights or jurisdiction conferred on it by international law in the Exclusive Economic
Zone adjacent to the island of Tromelin. Meetings of Indian Ocean RFMOs are not the place to discuss issues
territorial sovereignty, but Bnce stresses that it will continue to maintain a constructive dialogue with the Republic
of Mauritius on this subject.
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APPENDIXB
NATIONAIREPOREXECUTIVEBUMMARIES2021)

Australia (I0T€021-SC2-NR01)

Pelagic longline and purse seine are th® main fishing methods used by Australian vessels to target tuna and
billfish in the Indian Ocean Tuna Commission (IOTC) Area of Competence. The number of active longliners and lev
of fishing effort are relatively low due to reduced profitability,mparily as a result of lower fish prices and higher
operating costs. In 2020, one Australian longliner from the Western Tuna and Billfish Fishery and one longliner fromn
the Eastern Tuna and Billfish Fishery operated in the IOTC Area of Competence. Theyl&augof albacore
(Thunnus alalunge 26.3 t of bigeye tunarfiunnus obes)s15.8 t of yellowfin tunaThunnus albacargs92.3 t of
swordfish Kiphius gladiysand 0.1 t of striped marlink@jikia audax In 2020, no sharks were landed by the
Australan longline fleet operating in the IOTC Area of Competence and 3,603 sharks were discarded/released. Ir
addition, 11.6% of hooks deployed in the WTBF were observed with electronic monitoring in the 2020 calendar year
The actual catch of southern bluefimna (Thunnus maccaoyiin the purse seine fishery was 3906 t in 2020. There
was no skipjack tun&atsuwonus pelamjisaught by purse seine fishing.

Bangladesh (I0T2021-SC2-NR02)

Tuna and tuna like other highly migratory species have becomepaigh in the priority list to the government of
Bangladesh for a couple of years especially being after demarcation of sea boundary with the neighbours that leac
to open up the access of Bangladeshi fishers to the Area Beyond National Jurisdiction (ARXXeads. But, it is

not possible yet to take this opportunity by harnessing tuna and tuna like bill fishes from expanded high seas
because of initiation stage of such fishing industry. Simultaneously, the study of tuna and tuna like fishes of
Bangladeshmarine waters are one of the most poorly studied areas of the world although it possesses high
potentiality. Proper attention is needed in every aspects of exploitation, handling and processing, export and
marketing as well as in biological and institmi@d management strategies. Therefore, a pilot project has been
launched to harness tuna and tuna like fishes from Bangladesh marine waters and ABNJ of high seas. Basically, the
is no specific tuna fishery in Bangladesh. Tunas are by catch of indusividérs, as well as artisanal and
mechanized gill netters. Statistically it shows that neritic tunas comprises about 3.]684.188 t) and 4.68%
(5,399.176 t) of catch is mackerels of the industrial catch in the year-20Mhere industrial sector conbutes

only 17.19 % of total marine catch. Right now, there is no catch and effort data of tuna and tuna like fishes of
artisanal sector but the sector contributes 82.81% of total marine catch. Nowadays, the land based catch and effort
data system for arianal sector is being developed by our Sustainable Coastal and Marine Fisheries Project and we
hope that after few years we will be able to provide the tuna and tuna like fishes (mackerel and billfish) date from
our artisanal sector. This report, therelyed to articulate in a frame as per format of commission incorporating a
salient feature of the marine fisheries of Bangladesh. Besides, there was no reporting of sea bird interactions with
the both industrial and artisanal fishery during the reportingipé. Similarly, there was no reporting of mortality

of sea turtles, marine mammals and whale sharks, which are protected under existing rules and regulations

China(I0TG2021-SC2-NR®)

Deepfrozen longline targeting for tropical tuna and froZzengline targeting albacore are the only two fishing gears
used by Chinese fleets to catch tuna and tlika species in the IOTC waters. The total number of Chinese longline
vessels operated in the IOTC waters in 2020 was 80. The number of active@essplongline vessels decreased

from 74 in 2019 to 72 in 2020. The tropical tunas catch (bigeye and yellowfin tuna) of Chinese longline fleet in 202(
was estimated at 7,298 which was 2,244 higher than that in 2019 (5,049. The number of frozen longk
decreased froni4 in 2019 to 8 in 2020. The albacore longline catch for 2020 was estimated at @8r than

in 2019 (2489t). Both the logbook and observer programs are being implemented for the Chinese longline fleets.
In 2020, three scientifiobservers were deployed on board longline vessels to collect data for both target and
bycatch species as required.
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Comoros(No National Report Submitted)

Eritrea(No National Report Submitted

European Unio{(IOTG2021-SC2-NR®)
The EU fleefishing in the waters of the Indian Ocean is composed of two main segments.
The first is an offshore segment including
A Purse seiners métiers targeting the three species of tropical tunas
o Data2@0:

> > > >

26 active vessels

37104 m3.j transport capacity
4.242searching days arel608days at sea
204202t of catch

W L3C3I%

w {HEH6W

w .79%

wOthers 0,2%

A Longliners targeting swordfish with significant associated catches of some pelagic shark species
o Data2@0

> > > >

14 active vessels

3.246* 108 hooks

5.625t of catch

WSW036,4 %

wBSH1,8 %

WSMA8,0 %

w hiKSNAR o03Zy:

A Longliners targeting swordfish with significant associated catches of tun&(lrson)
o Data 20

> > > >

17 OGA @S @SaasSta OXMHYD
3,69* 10° hooks

1613t of catch

wWSWO 8,0 %

WYFT & BETOD %

WALB B,0 %

w hUGKSNB ¢ x>

The second is a coastal segment, comprising vessels of less than 12 m fishing for and
harvesting large pelagic species and associated species, some of which use anchored fish
aggregating devices (AFADs) around Mayotte and Reunion Island the two outermost
regions of the European Union of the Indian Ocean. This coastal segment corresponds to

the following métiers:

A Longliners

o Data2@0

A

20 vessels at Reunion Island (<12 m)
1 0,488* 10° hooks
1 3886t of catch
0 SWG0323%
o YFT & BE30,0%
o ALB155%
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o0 Others 22,2%
A 2vessels at Mayotte Island
1 Catch and effort data not available
A Trolling line and handines
o Data2@0
A Reunion :24 vessels
9 fishing daysot available
1 5390t of catch (YFFDOXWAHBIL92%)
1 Mayotte : 111 active out of 143 yoles in the formal professional sector; 400 boats
and 762 canoes in the neprofessional sector . Total production estimated for
2020, only for professional boats, is 189t.

Thefishing capacity of the EU fleet authorized to deploy a fishing activity for large pelagic species in the 10TC
Convention Area is governed by provisions on capacity limits set out in the IOTC Resolution and by European Unic
legislation. Furthermore, theomditions of access to certain fishing areas in waters under the jurisdiction of coastal
states of the South West Indian Ocean are subject to specific provisions defined in public agreements engaging th
European Union and called Sustainable Fisheriesn®attip Agreements (SFPA). In accordance with I0OTC
Resolution 15/02, flag EU Member States (Spain, France, ltaly, Portugal and United Kingdom) have submitte
scientific data characterizing the activity of the EU fleet fishing in 2019 in the IOTC aragefance, and enabling

the IOTC Scientific Committee to conduct its work.

Franceterritories (I0OTG2021-SC2-NRX)

5SLJzzia fS LIaalkasS RS alez2iddS 02YYS GSNNAG2ANB-mar2 dza
FNFYyeelAa GNRBLAOI € RS tQ20Sly LYRASY yS 02y OSNyYyS LIX
supérieure des Terres Australes Antarctiques francaises (TAABn parc naturel marin a été créé le 22 février
2012 (décretn°20l2 np 0> Af &aQF3IA0G0 Rdz t ba RSa Df 2NASdzaSasz | dz
la ZEE des Glorieuses.

Les lles Eparses (France Terr@sjrne disposent pas de flottilles thoniéres immatriculées pour ce territoire.
bSIYyY2Ayas tQFRYAYAAUNIGAZ2Y RS& ¢!!1 C RStftAONBE RSa f
étrangers souhaitant pécher dans les eaux administrées par Frad®Fell 2 ANKa > SiG dzy LINR 3
FOO02YLI IyS ftQ200NRPA RS OSa tAO0OSyOSao 9y wnunz fQFR
thoniers senneurs.

Le dispositif de recherche actuel de la France (IRD & Ifremer principalement) grarids pélagiques recouvre le
ddzA A RSa FOGAGAGSE RS LIS OKS:I RSAa RSolNJjdzsSYSyida Si
comportements migratoires des grands pélagiques, des études sur les dispositifs de concentration de poissons, |
02ttt SOGS RS R2yySSa a20aSNII G§SdzNE oAy Ofdzryid S adzi
fl RSEAYAGlIGA2Y RSa ad201az fF YAAS |dz LRAYG RS YS.
f QSGdzRS RS rds Fejet\ies pdchefies eéupéenhéds a la senne et palangriére du requin pointe blanche
20SFYAlLdzSET FAYAA ljdzS €S RS@St2LIISYSYy (i RQdzyS Ayy20I i
capturé a la palangre et améliorer la survie des iiddis. La plupart des projets sont financés sur appels d'offres
internationaux, européens ou nationaux. On trouvera dans ce rapport la liste des différents projets qui se sont
poursuivis ou ont débuté en 2020. On trouvera de plus des projets impliquarttetinent la CTOl méme si ces
projets sont en cours de lancement.

FranceTerritoires a participé activement a tous les groupes de travail organisés par la CTOI. En association avec U
France, 20 contributions scientifiques ont été produites en 20&dyant le rapport national présenté par France
Territoires au Comité Scientifique de la Commission

India (I0TCG2021-SC2408)

The total landings of tuna and tudié&e species along Indian coasts had been showing a decreasing trend in the
recent past. Th total landings of tuna and tud#&e species for 2020 is estimated at 1,52,593.16 tonnes, showing a
decrease of 23.66 percent over the previous year. Gillnets remained the major gear contributing to the tuna and
tuna like fish catch during 2020 also, hewer, the percentage contribution of this gear to the catch recorded
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reducing trend in comparison to the previous year (27.92% in 2020 against 37.19% in 2019). Trawl and ring sein
(17.82% and 17.57% respectively), followed by small longline (8.50%) teepeinciple gears contributing the
catch. Pole and line fishing, practiced exclusively in the waters of the Lakshadweep Group of Islands, contributec
7.21 percent to the total tuna landings. Other gears like Drift longline, small purse seines, Smalbgines,
Handline, Troll lines also contributed to the tuna landings in small quantities during the year. Considerable spatial
variation was observed in the tuna landings during 2020. The western coast of India (FAO area 51) contributed the
larger sharea the landings (61.11%) and the balance 38.89 percent landings came from the east coast (FAO are:
57). Tuna landings in 2020 comprised seven species, four representing the neritic (32.51%) and three from the
oceanic group (27%). Kawakawa (Euthynnus aff82s18%) and Yellowfin tuna (Thunnus albacares) (22.90%)
contributed the maximum tuna catch, followed by Skipjack (Katsuwonus pelamis; 21.35%). There was no reporting
of sea bird interactions with the tuna fishery during the reporting period. Simildréretwas no reporting of the
mortality of sea turtles, marine mammals and whale sharks, which are protected under Schedule 1 of the Wildlife
(Protection) Act of 1972 of India. The Central Marine Fisheries Research Institute of the Indian Council fralgricul
Research (ICABMFRI), Fishery Survey of India (FSI) of the Department of Fisheries, Ministry of Fisheries, Anime
Husbandry & Dairying, Government of India and the Department of Fisheries of the coastal States and Unior
Territories (UTs) are the nraagencies responsible for data collection and collation on tuna fishery.

Indonesia (I0T2021-SC2-NR®)

For fisheries management purposes, Indonesian waters are divided into eleven Fisheries Management Areas (FMA
Three of them are located within the IOTC area of competence, namely FMA 572 (Western Sumatera and Sund
Strait), FMA 573 (South of Java to Béissa Tenggara, Sawu Sea and western part of Timor Sea), and 571 (Malacca
Strait and the Andaman Sea). Indonesian fishers operate various fishing gears such as longline, purse seine, handlir
and gillnet to catch large pelagic fishes like tuna, skipjackl]ims, etc. Longline is the primary fishing gear type
targeting tunas that operate in those FMAs. The total catch of the main species of tunas in 2020 was estimated a
around 205,582 tons1 which are composed of yellowfin tuna (44,471 tons), bigeye tyB&82ons), skipjack tuna
(134,455 tons), and albacore (5,099 tons). Landing ports, both artisanal and industrial, are still consistently
monitored through various projects and scientific observer programs conducted altogether by the Research
Institute for Tuna Fisheries (RITF) and Directorate General of Capture Fisheries (DGCF).

Iran (Islamic Republic ofjOTG2021-SC2-NRLO)

Iran fishing grounds in southern part of the country is the most important resources for large pelagic species. There
are 4coastal provinces (Khozeastan, Boshehr, Hormozgan and Sistan& Blochestan Provinces) beside the Persi
Gulf and Oman Sea where they are located between the longitudes from 48° 30' north to 61° 25' east. Iran, with an
interest in fisheries has concluded amber of bilateral agreements that regulate fishing in the area (through
RECOFI and bilateral agreement e.g. Irag, Oman, Kuwait and etc.) For Iranian fishermen the Arabian Sea is t
gateway to the northwest Indian Ocean and the opportunity to harvest anthother highly migratory large pelagic
species. It has been a tradition for Iranian fishers to fish offshore and in the last few decades gillnet and purse seint
fisheries have become the established fishing method for Iranian fishers in the interratiatess of the northwest

of the Indian Ocean. So, Iran joint to the Indian Ocean Tuna Commission (IOTC) in 2002 and it has been one of tl
active countries in the commission. In a briefed view the total amount of fish production including catch and
aquacuture has been 1268719 tons in 2020, which around 715401 tons came from catch and 553318 tons from
aquaculture. Around On this way around 140000 fishermen with 11500 different type of vessels including fishing
boats, dhows, Purse seine, Trolliigawl and Wirdrap which are engaged in fishing operation according to time
schedule during different fishing seasons in the coastal and offshore waters and landed their fish in 130 fishing
harbors and landing centers. On this way, large pelagic spetEsis one of the most important group of fish that

are caught by Iranian fishermen. There are four fishing gear types which targeting large pelagic species in the 10T
area of competence, included gillnet, purse seine, long line (by traditional boadsjlao some of small trolling

boats in coastal fisheries.

The main fishing grounds for large pelagic species in southern part of the country are located in the coastal area o
the Persian Gulf and Oman Sea. Total production of tuna and tuna like spechadifig bycatch and discards) was
285,780 tin 2020. This amount of catch contains 69.6% (@98 t) of Tunas, 12,9% (384 t) of Seerfish, 7.7%
(21,995 t) of Billfish, 1.2% (05 t) different species of shark and 8.6%,488 t) other species.
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Japan(lOTG2021-SC2-NRL1)

This Japanese national report describes following eight relevant topics stipulated in the 2021 national report
guideline mainly in recent five years (202620) (2020 is provisional) , i.e. (1) Fishery information (longline and
purse seine fishery), (2) fleet information, (3) catch and effort by species and gear, (4) ecosystem and bycatch
6akKIN)]l&ax aSFoANRAZ YINRYS GdzNIfSaovz opov yIlFOdA2yFf |
O2tfSOGAZ2Y YR DSNATR2ORAYA2MEAGEWELIAHP20aASNIISNI a0KS
Gdzyt 21 RAY3a YR (UN}YyaaKALYSy(iés dqaz2yAili2NAy3I oAffFAA
research programs, (7) Implementation of Scientific Committee recommendatod resolutions of the I0OTC
NEf S@Fryid (G2 GKS {OASYUGATAO /2YYAGGSSeés FyR o0yo0o af A
follows: Japan is currently operating longline and purse seine fisheries in the Indian Ocean. Catch tddtaeffor

are collected mainly througlogbooks. Bigeye, yellowfin, albacore, southern bluefin tuna are main components of
the catch by longliners, while three species (skipjack, yellowfin and bigeye tuna) are exploited by purse seiners. |
recent years, catcand effort by longliners are in a low level mainly because of piracy activities off Somalia. Japan
has been dispatching scientific observers in accordance with the Resolution 11/04, whose coverage has been mor
than the 5% compliance level in recent ygaxcept for 2020 (provisional) due to CO¥Y@pandemic. A number of
information including bycatch and biological data, has been collected through the observer program. Japan has
been conducting several research activities.

Kenya(No NationalReport Submitted)

Republic ofKorea(IOTC2021-SC2-NR 1)

The number of active vessels in 2020 was 10 for longline fishery and 2 for purse seine fishery. With this fishin
capacity, Korean tuna longline fishery caught 3,025 ton in 2020, which wsv@¥than that of 2019. The fishing
efforts in 2020 were 4,981 thousand hooks. The fishing efforts averaged for 5 recent year2(20)6vere 5,851
thousand hooks and distributed in the western tropical areas arou20% as well as in the western agaktern

areas around 202°80°S. Since 2015, some vessels have moved to the western tropical area betwekHif S

fish for bigeye tuna and yellowfin tuna. In 2020, Korean longline vessels moved again to the eastern Indian Ocea
to operate southern bluefi tuna. Korean tuna purse seine fishery in the Indian Ocean recorded 13,877 ton in 2020.
In 2020, 2 vessels of Korean tuna purse seine fishery operated mainly in the western and central tropical area:
around 10°NLO°S. The fishing efforts in 2020 were &HEls, which mainly distributed in the western and central
tropical areas around 40°ED°E. In 2020, national scientific observers for longline fishery were not dispatched
onboard for implementing observer program due to the worldwide spread of the CO)/IRegarding purse seine
fishery, regional scientific observers were dispatched onboard

MadagascaflOTG2021-SC2-NRHY)

A Madagascar, la péche thoniere industrielle est assurée par des palangriers de moins de 24 meétres (entre 14 et 1
meétres) quiz LIS NByYy & adzNJ £ O84S 9aidd [QFYYSS HnunI £S5 y2Yi
RS p 02YYS OSftdzA RS ftQlFyySS uHnmdpd 5SLldzia wnmns fSa
les navires déploient entre 800 & 1300 ham¢igb LJ- NJ FAf 38 SiG Afa STFSOGdsSy
durée de 4 a 7 jours afin de maintenir les captures fraiches en arrivant aux ports de débarquement que sont le port
de Sainte Marie et celui de Toamasina. Le programme de collecte §e&ichRS LJs OKS S RQSOKI
de débarquement, mis en oeuvre depuis 2014 pour Sainte Marie et depuis aout 2016 pour Toamasina, nous perme
ROF@2AN) RS4a R2yySSa adMNJ f+ RAAGNAGdziAZ2Y RS GFAfES f
Les prises des palangriers vatisnivant les années et tendent a diminuer de 2010 & 2020. Cette variation est

f SAISNBYSYyl LINPBLR2NIAZ2YYySttS £ OSttS RS fQSTFF2NI RS
beaucoup diminué. Influencée par la diminution du nombre de naaractivité depuis 2018 et évidemment par

f QSFF2NI RS LISOKS Sy wnanunz I OFLGdaNE Y28SyyS | yyd
constituée de 50% de thons, 19% de poissons pBrte)S S& > mu: RS NBIj dzA yla cafuie em di’z
thons est majoritairement composée des thons obeses, des germons et des albacores.

En ce qui concerne le suivi de débarquement des poissons pélagiques issus de la petite péche et de la pécl
artisanale dans le Nord de Madagascar, 31 sitedémrquement de capture sont actuellement couverts depuis
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HAMT® [ S& SyaAyada RS LISOKS dziAfAaSa a2yd LINAYOALN £ S)Y
la capture moyenne annuelle de la petite péche est estimée a 6 200 tonsé®isederniéres années dont les thons
et espéces apparentées constituent les 25% de la capture.

Malaysia(IOTG2021-SC2-NRB)

Total catch of marine fish from Malaysian waters in 2020 were 1.38 million t, a slight decreased 5.48% compared tc
1.46 million in 2019. The total landing in 2020 were attributed to the catch from 48,826 registered vessels with
trawlers, purse seines, drift nets contributed large percentage of the catches. In 2020, marine fish production from
the west coast of Peninsular NMgsia (Malacca Straits) contributed 777,365 t (56.20%) out of the total catch. The
remaining catches were from the South China Sea and Sulu Celebes Seas, east coast of Sabah. Coastal fishe
produced 84% (1,169,200 t) and 16% (214,098 t) from aegpfsheries.

Therefore, there is an emphasis by the government to develop tuna fisheries not only in coastal waters, but also in
offshore waters within the Exclusive Economic Zone (EEZ). Tuna fisheries, which include both oceanic and nerit
tuna, are targetd to be developed in the near future. The second Strategic Development Plan for Tuna Industries
2012-2020 was launched end of 2013. Draft of the third Strategic Development Plan for Tuna Industri2®2021

are being developed.

During the early 1980s, sithéuna (as neritic tuna were called then) were only caught asdtgh by gill nets and

purse seines. When tuna purse seines were introduced in 1987, the neritic tuna fisheries started to develop. A
tagging experiment on neritic tuna carried out in So@hina Sea showed that 50% of the recaptured tuna came
from the purse seine operators. Initially purse seine operators visually searched for tuna schools. Gradually, somg
of these operators started to use lights to aggregate fish. Following complaintsofifuen fishermen, the use of

lights was regulated and limited to less than 30 kilowatts.

Neritic tuna contributes 76,396.270 p ®p ez 0 2F al fF@aAl Q& YIFINAYS FAAK €I
important fishing gear in neritic tuna fisheriespesially the 4669.9 GRT (Zon C) and >70 GRT (Zon C2) vessel size,
with longtail tuna dominated the landings followed by kawa kawa and frigate tuna. In the year 2020, neritic tuna
landings in west coast Peninsular Malaysia amounted to 12,633.13 t; dexwydns27.81% compared to 17,500 t in
2019. Meanwhile landings of neritic tuna in Malaysia ranged from 60,000 t to 80,000 t2P@0%. The highest

catch was recorded in 2019 with 87,400 t respectively. There was a decreasing trend in landings fron220862 to
before an increasing trend until 2008. Landings of neritic tuna in Malaysia appear to have stabilized from 2010 to
2018.

The catch of oceanic tuna in 2020 from the Indian Ocean showed a 6.43% increased from 2,289.30 t in 2019 t
2,446.73 t in 2020. lhacore showed an increasing of 11.13% from 1,618.65 tin 2019 to 1821.41 t in 2020. Albacore
tuna formed nearly 75% of the total catches in the form of whole frozen tuna meanwhile, Yellowfin contributed
15.3% and Bigeye 10.25% of total catches in froneingaitted forms.

The revised NPO&harks Il is published in 2014 and sharks and endangered species listed in the CITES also listed
Malaysia CITES Act 2008. On sea turtle, four (4) turtle conservation and information centres have regularly.
implementingawareness program for student and fishermen communities in the states of N.Sembilan, Perak,
Penang and Melaka. Hatching program at these centers managed to release over 65,000 baby turtles back to th
sea. There are several research programs on sea toete carried out at different areas in Malaysian waters and

the ongoing projects are-ftook and satellite tracking.

Malaysia have updated the national logbook to include all the species as requested in Resolution 19/04 for longliners
and purse seiners, a@mmonitor tuna landing and inspection at port by Port Inspector. DOF Malaysia also monitoring
and tracking the deegea and tuna vessels using National VMS.

Under resolution 19/06, Malaysia longliners transhipped at sea monitor by the IOTC observer ORdéM&aysia
participated in the Regional Observer Program in 2018 for carrier vessel and fishing vessel to monitor transhipmen
at sea. DOF Malaysia also have installed CCTV on every vessel as a tool for EMS as an alternative for observer
board.

Maldives(I0TG2021-SC2-NRB)
Maldives is a tuna fishing nation with a history dating back hundreds of years. Tuna fishery was the mainstay of the
Maldivian economy, providing employment and income, until the establishment of the tourism industry.
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The Maldives enacted a new fisheries act in 2019 which superseded the Fisheries Act of 1987. The new Ac
strengthened fisheries management and governance within the Maldivian waters and Maldives flagged vessels a:
well as personnel on board these vessels. Aberequires all commercial fisheries, including tuna and-tooa
fisheries, to be managed through respective management plans which have been gazetted.

The tuna fishing fleet has undergone several changes following mechanization that began in 19ud#ehhfeet

is a mixed of wooden and fibre reinforced plastic (FRP) vessels. Majority of the tuna fishing vessels range from 12.
-32.5 m in length. Trip lengths for pole and line trip may last between a single day and a week while handline trips
are gererally 1815 days long and may depend on the catch and bait availability. The longline fleet that operated in
the outer waters of the Maldives EEZ, beyond 100 miles and the high seas, that was suspended in June of 201
remained as such and therefore didtraperate in 2020.

Maldives tuna catches peaked in 2006, reaching about 167,000 t, after which the catches declined by 53% by 201(
Tuna catches have been recovering since with 2020 recording about 146,800 t. In terms of species, skipjack an
yellowfin arethe two main species in the Maldives tuna fisheries with 70% and 26% contribution respectively.
Skipjack tuna catch from all gears increased by 49% in the last five years (from 69,587t to 103,870t). In contras
yellowfin tuna catch continues to declinedobserved a 19% drop within the last five years (53,264 t to 42,703 t).
With the absence of the longline fishery and a decline in reported catches from theapddine fishery, bigeye

tuna observed a reduction in catch from 396 tin 2019 to 87 t irD2@¥er the past 5 years, this decline is at 96%.
Neritic tunas, frigate and kawakawa remain minor components, contributing about 1% of all tunas.

Pole and line gear landed nearly all of skipjack tuna in 2020 (103,195 t), representing 99% of skipjacidatcha
Yellowfin tuna contribution from the pole and line gear was at 36% (15,651 t) with the remaining 63% (27,053 t)
from the handline fishery. The trolling fleet catch was a negligible amount of 5.6 t of tuna. The longline fishery did
not operate in 2Q0 reporting zero catch.

The two primary gears of the Maldivian tuna fisheries, gaeHine and handline are highly selective with virtually

no bycatch and discards. Observation of over 161-pakline trips by Miller et al, (2017) reported an amourit o
0.65% of total tuna catch by weight. Being surface gears, the pole and line and handline gears do not interact ol
record bycatch of blue sharks, thresher sharks and marine turtles.

Almost all of the important bycatch and other species that interact withmercial tuna fisheries are protected in

the Maldives. These include sharks, whalesharks, marine turtles, marine mammals and seabirds inter alia.
Logbooks for the pole and line and handline tuna fisheries were introduced in 2010 and revised in 20RoV® i
logbook reporting, modifications to the regulatory framework as well as the fishery licensing conditions were
brought about in 2019, which required the submission of the log sheet for the trip prior to unloading the catch. As
a results, the logbookoverage has increased substantially.

ThewebSy I 6f SR FAAKSNE AYyTFT2NXIGA2Yy &d2aidtSYsz avySez2ft Kdz a
catch and effort data. The system also facilitates issuing of fishing and fish processing licenge$fishtpurchase

data by the exporters. A mob#ghone based catch reporting application has also been developed for the tuna
fisheries which would allow electronic reporting. Fulldmit of the electronic reporting was hampered due to the
COVID crisis

The vessel monitoring system continues to be improved by replacing the old units with newer models with
additional features. Installation of VMS systems onboard the required 373 vessels is expected to be complete withir
the first quarter of 2022.

A progam to implement electronic monitoring of fishing activities is ongoing with the system being installed on 14
vessels. The activities of the program has been delayed due to delays in training staff and customization of the
software.

National fishery monitdng programs and research activities for the species of importance in the tuna fisheries are
implemented. However, as most species, e.g. mobulids, thresher sharks, blue shark, whale sharks and marin
turtles, have zero interactions and bycatch, systemm@ag and monitoring programs for such species do not
exist. Further, various national legislations protect these species within the Maldivian waters.

Maldives strived to implement the various requirements from IOTC Conservation and Management Measures,
including those that came into effect in 2020. Utmost importance of these are the mandatory statistical data
recording and reporting. Several measures have been taken to improve the quality and quantity of catch and effort
data from the tuna fisheries. Mosff the measures relating to sharks, marine turtles, marine mammals and seabirds
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are not applicable to the Maldives due to the absence in the tuna fisheries and virtualgxisiant interactions
(noting the longline fishery did not operate in 2020).

Mauritius (I0TG2021-SC2-NRT7)

In 2020, the Mauritian tuna fleet consisted of 3 purse seiners, 1 supply vessel and-idciastrial longliners. The

three purse seiners are large freezer vessels having an overall length of 89.4 M each whitglihers are semi
industrial boats less than 24 Metres in length. The two siadhiistrial longliners operated exclusively inside the
Mauritius EEZ.

The two semindustrial longliners undertook 10 fishing trips and a total of 129500 were deployetiHofishing

days. The majority of the catch consisted of yellowfin (58%) and albacore (31%). Their total catch amounted to 58.:
tonnes with a CPUE of 0.45kg/ hook. It is to be noted that there has been a decrease in the number of longliner:
involved in thesemiindustrial longline fishery from 15 in 2019 to only 2 in 2020.

The Mauritian purse seiners operated between latitudes 190N to 110S and longitudes 430 to 800E. Total catch o
the three purse seiners amounted to 20549t comprising of 47.4% yellowfih%#58kipjack and 4% bigeye tuna for

668 positive sets out of a total of 692 sets. The Observer Programme was not conducted in 2020 as to abide to th
precautionary measures put into place with regards to the C&@Ipandemic.

Sampling exercises were cadiout on the catch unloaded from the semdustrial, artisanal and purse seine
fishery. A total of 3175 fishes were sampled for length frequency namely 296 for the artisanal fishery, 341 for the
semtindustrial and 2538 for the purse seine fishery. Samgpexercises could be carried out on the Mauritian purse
seiners only during their callings at Port Louis which explained the quantity of fish sampled.

Mozambique(No National Report Submitted)

Oman (OTG2021-SC2-NRD)

The total production of theDmani fishery sector in 2020 reached a total of 840,000 Tons. Artisanal fisheries
contributes 94% of the total fish landings compared to 5% from the industrial fishing sector. The coastal fleet
contributed with only 1% of the total landings by four thoudatons. The fisheries sector provides direct
employment for 61000 fishermen plus the working force in the related sectors. Tuna species considered as highly
valuable products for Omani consumers, have experiesiguficant increases in the totahnual production with

about 118000 ton. Artisanal and coastal flebve, however, increased slightly in the number of vessels and
fishermen.Fleet structure can be known from the big landing from the artisanal sector with small fiberglass skifs
and dhaavs.

Pakistan(No National Report Submitted)

Philippines(I0OTC2021-SC2-NR21)

There were no active Philippines Vessels on the IOTC Convention Area (from 2018 to present). In 2017 (07 Octob
G2 Mdp 5SOSYOSNDSI GKS t KAfALIWMAYSa KIFIR 2yfe &enSpx Od All
npnx 90 GKSapuse saitefNHith 8 6T of 349. During the fishing operations, a total of 25,551 kg
bigeye, 72,680 kg yellow fin and 144,566 kg skipjack were caught and all catches landed in General Santos City F
Port, Philippines. There were also 34 Silky Shais) @hcountered during the trip, 12 of which were released alive
and 22 released dead (no sharks were retained in the vessel). In addition, one olive ridley turtle (LKV) which wa
released alive and one smooth tail mobula (RMO) which was released deadaseréed. The entire trip of the FV
Marilou 888 was 100% observer covered and the vessel was VMS equipped. As with previous operations of thi
Philippines Fishing Fleet, the mandatory application of the conservation and management measures for sharks an
other species was observed during the operations of the vessel.

SeychelleglOTC2021-SC2-NR22)

¢tKS {SeOKSttSa briAaz2ytt wSLRNI adzyYFrNART S& I OlkedA (A
species in the WIO for the year 2020comparison with previous years. It also summarizes research, and data

collection related activities as well as actions undertaken in 2020 to implement Scientific Committee
recommendations and IOTC Conservation and Management Measures.
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Over the past five ya's, the Seychelles purse seine fleet has remained the same comprising of 13 vessels. The
number of supply vessels has decreased from 9 vessel is 2016 to 4 vessels in 2020. The nominal effort increas
slightly by 299 days (10%) in 2020, when comparedéoprevious year, and reach a total of 3,221 days fished
whilst the catches remained constant estimated at 112,281 2020 (112,621 in 2019). The CPUE measured as
t/Fishing day reduced to 34.84, compared to 3&/H#shing day during the previous yedatches of yellowfin tuna

and bigeye tuna decreased by 8% and 10% respectively whilst catches of skipjack tuna increased by 4% over tli
period under review.

The Seychelles Industrial longline fleet comprised of 62 fishing vessels in 2020 compareddselyin 2019. The

total catch reported by this fleet for the year 2020 was like the previous year estimated at 2#6Hich 7,775

t consisted of yellowfin tuna. The estimated catch rate has remained constant as per the previous year, estimated
at 0.55 /2000 hook.

In 2020, the total catches by the Semi industrial vessels decreased by 26% to red@teddmpared to 2008t

for the previous year. This corresponds to a drop of 41% in fishing effort thus giving a mean catch rate/of 0.73
1000 hooks for the year 2020.

Similarly, to previous years, Seychelles, through the SFA is implementing various actions to improvetttye quan
and quality of data collected from its fleet targeting tuna and tlika species in the IOTC area of competence. Due

to technical problems, we are unable to provide statistics for observer programme at this point. Update will be
provided to the secr@riat in due course.

It should be highlighted that major effort were made in the year 2021 to clear the backlog in longline fishery for
years 2019 and 2020 resulted from technical and administrative related issues in late 2019 and impact of the Covid
19 pandemic in early 2020. Seychelles is moving forward with the implementation of EMS and ERS system onboar
its fishing fleet targeting tuna and tudie species, following successful completion of pilot projects in 2021. The
roll-out is expected to be congted by mid 2022

Somalia(No National Report Submitted)

South Africa(lOTG2021-SC2-NR %)

South Africa has two commercial fishing sectors that target tuthee Large Pelagic Longline and the Tuna-hote
(baitboat) sectors. The lattesector mainly targetsThunnus alalungaand to a lesser degree yellowfin tuna
(Thunnus albacarésand rarely operates in the IOTC Area of Competence. The Large Pelagic Longline secto
comprises two fleets with different histories: The Souwfricanflagged Large Pelagic Longline vessels that
traditionally used swordfishXjphias gladiustargeting methods, and the Japanetagged vessels that operate
under jointventures and fish for South African right holders. The Japaftegged vesseltypically target tropical

tunas and southern bluefin tundfunnus maccoyiwith their effort focused in the Indian Ocean. In 2020, a total

of 15 longline vessels were active in the IOTC area of competence, which is less than in 2019. Effort decrease
substantially- the number of hooks set in 2020 was 572 461, which is less than half that of number set in 2019 (1
355 677). Consequently, catches decreased from 2019 to 2020 for all species; albacore (23%), southern bluefin tur
(27%), bigeye tuna (49%), is¥fin tuna (56%), blue shark (58%), swordfish (74%) and shortfin mako shark (96%).
There was no Tuna Pdliae effort in the Indian Ocean area of competence in 2020. Observer coverage exceeded
IOTC requirements as 18% (100 179 hooks) of hooks set iD i@ adrea of competence in 2020 were observed.

Sri Lankg|OTG2021-SC2-NR2)

The total production of tuna and tuna like species of Sri Lanka in year 2020 was 114,638t. 84 % of the catch we
from the EEZ. 36% of the total catch was Yellow fin tuna, Sl&@hack tuna and 5% was bigeye tuna. 13% of the
catch was bill fish while Sword fish dominate in the catch. The total shark catch was 721t. The YFT catch reductior
adhered as per 19/01. Large scale Gill net are being surveyed and reduced in numbergdmédeper resolution

17/07.

Over 5000 multi day boats engaged in large pelagic fishing in both high seas and within EEZ. 1118 vessels we
authorized to fish in high seas and only 927 vessels were active. 99% of the high seas operating vesselware less t
24m. VMS is mandatory for high seas operating vessels. Major fishing gears used were long line and gill net. The ¢
nets are being discouraged and transformed to selective gears. 34% , 20% and 19% of vessels were exclusive
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operated for longline, ¢i net and ring net respectively. 27% of the vessels used gedti of more or less
combinations of the above gears in seasonal or incidental manner.

Multi-gear vessels are being promoted to long line by introducing mechanized line haulers and thengpgfadi
vessel conditions to accommodate better cooling systems to improve the fish quality and reduce theqramhic
loss. High fuel cost has restricted the year round vessel operations and most vessels are beamgikersd.
Electronic catch data celttion system is being implemented and carried out parallel to the phygebooks. On
board observers were deployed in all vessels >24m and pilot project on EMS is ongoirfjateokeasures are
being implemented through -©SM application. Coastal datallection is being improved bntroducing better
sampling techniques and to achieve the length frequency data in required proportions.

Sudan(No National Report Submitted)
TanzanigNo National Report Submitted)

Thailand (I0TQ021-SC2-NR3B)

Thailand has advance for implementing a comprehensive system to combat IUU fishing. It has taken a reforms c
legal framework and implementing regulations, the fisheries management limiting the fishing license issuance in
compliance with the quantity of atic animals, the fleet management putting control over fishing vessels of all
sizes and types, the monitoring, control and surveillance throughipanhd portout control since 2015 to present.
Thailand has implemented PSM and assigned 26 PSM ponpeifoentry of foreign vessel. Moreover, for Thai
oversea vessels installation of vessel monitoring system (VMS), and especially installation of electronic reporting
system (ERS) electronic monitoring system (EM) for oversea fishing fleet, as well egalopmhent of traceability
system for catches from Thiagged vessel. Thailand has implemented NiSDArks, Thailand: Plan 1, 262024.

In 2020, Thailand had no fishing vessel operated in high sea of IOTC competent. Thailand had only domestic pur:
seiner fishery in the Andaman Sea, the number of fishing vessel was registered 228 in 2020. Their operated th
fishing from shores is 10 to 30 nautical miles and depth of water range fre®® 20. In 2020, Bullet tuna (50.40%)

is the main composition, fallved by Kawakawa 31.51%, Longtail tuna 11.32%, Frigate tuna 3.24% Skipjack tuna
2.00%, King mackerel 1.49% and hitific sailfish 0.04%. The CPUE of 5 species in 2020 showed 381.14 kg/day,
238.31 kg/day, 85.59 kg/day, 24.49 kg/day, 15.16 kg/day, 1Rk and 0.28 kg/day, respectively.

At Present, DOF is launch authorizing Tlajged overseas fishing vessels. Currently, there has been applications
from begin with Thaflagged overseas fishing fleet. These vessels operate in SIOFA area and tamysatésn
species. No application has been submitted for vessels operating in the IOTC area.

United Kingdomof Great Britainand Northern Ireland(IOTG2021-SC2-NR29)

This report is for the UK commercial fleet and recreational fisheries iBtiish Indian Ocean Territories (BIOT).

t NA2NJ G2 AG&a SEAG FNRBY G(KS 9dzNRLISHY !'yviazy GKS 'Y
regulations. However for ease of reference both UK EU and UK (BIOT) are presented in this report.

The UK &d just one commercial long liner operating in the IOTC Convention area in 2020 of 45 metres overall
length. This operated mostly in the south western area of the Indian Ocean on high seas, targeting large pelagi
species (blue shark, swordfish and tungsK S ! YQa AOASYGATAO 20 RERIHGSNG filsiNE 3 |
full year of sampling data, covering around 11 percent of fishing days, was reported in 2019. No sampling was carrie
out in 2020 due to issues around Covid 19. The vessel ha@tildwelarea before the end of the year when sampling
would have been scheduled to take place. BIOT waters are a no take Marine Protected Area (MPA) to commercie
fishing. Diego Garcia and its territorial waters are excluded from the MPA and includeatiewal fishery.

The recreational fishery landed 6.5 tonnes of tuna and tuna like species on Diego Garcia in 2020. Principle targe
tuna species of the industrial fisheries (yellowfin and skipjack tunas, no bigeye were caught) contributed 50.20% o
the total catch of tuna and tuna like species of the recreational fishery. Recognising that yellowfin tuna are currently
overfished and subject to overfishing in the Indian Ocean and that Resolution 19/01 seeks to address this, the Ul
have been taking actiortreduce the number of yellowfin tuna caught in the recreational fishery and encouraging
their liverelease. Length frequency data were recorded for a sample of 211 yellowfin tuna from this fishery. The
mean length was 79cm. Sharks caught in the recreatifishery are released alive.
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lllegal unreported and unregulated (IUU) fishing remains one of the greatest threats to the BIOT ecosystem but a
range of other threats exist including invasive and pest species, climate change, coastal change, disease, ar
pollution, included discarded fishing gear such as Fish Aggregating Devices. During 2020 the BIOT Environme
Officer continued to take forward the current conservation priorities. In 2020/21 Recommendations of the Scientific
Committee and those translatddto Resolutions of the Commission have been implemented as appropriate by the
BIOTAuthorities and are reported.

Yemen(No National Report Submitted)

Senegal(No National Report Submitted)
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APPENDI%
STATUS OBEVELOPMENT ANEIPLEMENTATION ONATIONAIPLANS OACTIONNPOAFORFEABIRDBNDSHARKS AND IMPLEMENTATION OFFAE
GUIDELINES TO REDUCE MARINE TURTLE MORTALITY IN FISHING GBBRATIONS

cpPC Sharks Date of Seabirds Date of Marine Date of

Implementation implementation turtles implementation Comments

MEMBERS

Sharks2d NPOASharks (Sharglan 2) was released in July 2012, along
with an operational strategy for implementation:
http://www.daff.gov.au/fisheries/environment/sharks/sharkplan2
SeabirdsHas implemented a Threat Abatement Plan [TAP] for the
Incidental Catch (or Bycatch) of Seabirds During Oceanic Longline Fish
Operations since 1998. The present TAP took effect from 2014 and larg
1st: 1998 fulfilled the role of an NPOA in terms of tglime fisheries.

1st: April 2004 2nd: 2006 2003 http://www.antarctica.gov.au/ _data/assets/pdf file/0017/21509/Threat
2nd: July 2012 3d: 2014 AbatementPlar2014.pdf

NPOA in 2018. In 2018 Australia finalised, an @R to address the potential risk posed to
seabirds by other fishing methods, including longline fishing in state and
territory waters, which are not covered by the current threat abatement
plan.
Marine turtles: Australia's current marine turtle bycatch megement and
YAGAILFIGAZ2Y YSI adz2NBa TFdzf FAf-SdadnildsN
Guidelines.

Australia
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Bangladesh

China

¢Taiwan,China

1st: May 2006
2nd: May 2012

1st: May 2006
2nd: Jul 2014

SharksBangladesh currently do not have a NPOA for sharks but a work|
group has been formed to update the draft NPOA sharks which was
developed in 2014 during the BOBLME Phase 1 programme.

The Wildlife Conservation and Security Act introduced in 2012 lays out
general rules on requirements for hunting wild animals but no specific
mention of sharks. The Wildlife Conservation and Security Act was
introduced in 2012 states: No person shall hunt any wild animal without
license, or import or export any wild animaithout a CITES certificate

SeabirdsBangladesh currently do not have a NPOA for seabirds. The
Wildlife Conservation and Security Act introduced in 2012 lays out gene
rules on permits required to hunt wild animals but no specific mention of
seabirds

Marine turtles: Bangladesh currently k@ no information on their
implementation of FAO guidelines on sea turtles. The Wildlife Conserva
and Security Act introduced in 2012 lays out general rules on requireme
for hunting wild animals but no specific mention of turtles

Sharks:China is currently considering developing an NPOA for sharks.
SeabirdsChina is currently considering developing an NPOA for seabird
Marine turtles: No information received by the Secretariat.

Sharks:No revision currently planned.

SeabirdsNo revision currently planned.

Marine turtles: Wildlife Protection Act introduced in 2013, Protected
Wildlife shall not be disturbed, abused, hunted, killed, traded, exhibited,
dispayed, owned, imported, exported, raised or bred, unless under speq
circumstances recognized in this or related legislatiGheloniidae spp
Caretta CarettaChelonia myda$retmochelys imbricata, Lepidochelys
olivaceaand Dermochelys coriaceare listed into List of Protected Species
Domestic Fisheries Management Regulation on Far Sea Fisheries requ
fishing vessels must carry line cutters;ttgokers and hauling nstin order
to facilitate the appropriate handling and prompt release of marine turtle
caught or entangled.
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Comoros

Eritrea

European Union

5 Feb 2009

16-Now2012

SharksNo NPOA has been developed. Shark fishing is prohibited but
measures are difficult to enforce due to the artisanal nature of the fisher
A campaign to raise awareness of measures is being implemented to
improve compliance. Shark catches and size freqyelata are submitted
to IOTC

SeabirdsNo NPOA has been developed. There is no fleet in operation s
of 25 degrees south and no lotige fleet. The main fishery is artisanal
operating within 24 miles of the coast where there is low risk of interacti
with seabirds.

Marine turtles: Accordng to the Comoros Fisheries Code Atrticle 78, fishi
capture, possession and marketing of turtle and marine mammals or of
protected aquatic organisms is strictly forbidden in accordance with
national legislation in force and International Conventionslagple to the
Comoros.

SharksNo information received by the Secretariat.
SeabirdsNo information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

2007

Sharks:Approved on 08-eb2009 and it is currently being implemented.
SeabirdsThe EU adopted on Friday 16 November 2012 an Action Plan
address the problem of incidental catches of seabirds in fishing gears.
Marine turtles: European Union Council Réaion (EC) No 520/2007 of 7
May 2007 lay down technical measures for the conservation of marine
turtles including articles and provisions to reduce marine turtle bycatch.
regulation urges Member States to do their utmost to reduce the impact
fishing on sea turtles, in particular by applying the measures provided fo
paragraphs 2, 3 and 4 of the resolution.
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France (territories) 5 Feb 2009 2009, 2011 2015

Sharks:Approved on 05eb2009.

SeabirdsL. YL SYSYGSR AY Hnndg YR HAMM
for Amsterdam albatross which will be in force from 2@1R27.

Marine turtles: Implemented in 2015 for the five species of marine turtleg
that are present in the southwest Indian Ocean.

India

Sharksin preparation. In June 2015, India published a document entitle
aDdZARFYOS 2y bliAzylt titly 2F | Q
as a guidance to the NPEBharks, and seeks to (1) present an overview (
(KS OdzNNBy G a & ishéndR) agsdss theyelrert Qa &
management measures and their effectiveness, (3) identify the knowled
gaps that need to be addressed in NRSHarks and (4) suggest a theme
based action plan for NP@@harks.

Seabirdsindia has determined that seabird intations are not a problem
for their fleets. However, a formal evaluation has not yet taken place wh
the WPEB and SC require.

Marine turtles: No information received by the Secretariat.

Indonesia

Sharksindonesia has established an NPOA for sharks and rays if22085
SeabirdsAn NPOA was finalized in 2016

Marine turtles: Indonesia has established an NPOA for Marine Turtles b
this does not fully conform with FAO guidelines. Indonesia has also bee
implementing Ministerial Regulation 12/2012 regarding captured fishing
business on high seas to reduce turtle bycatch.

Iran, Islamic Republic of

SharksHave communicated to all fishing cooperatives the IOTC resoluti
on sharks. Have in place a ban on the retention of live sharks.
Seabirdsi.R. Iran determined that seabird interactions are not a problenm
for their fleet as they consist of gillnet vesselnly. i.e. no longline vessels.
Marine turtles: No information received by the Secretariat.

03-Dec2009, 03-Dec2009,
2016 2016

Japan

SharksNPOAShark assessment implementation report submitted to CQ
in July 2012 (Revised in 2016)

SeabirdsNPOASeabird implementation report submitted to COFI in July
2012 (Revised in 2016).

Marine turtles: All Japanese fleets fully implement Resolution 12/04.
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Kenya

Sharks:A National Plan of Action for sharks is being developedsaad put
in place a framework to ensure the conservation and management of s
and their longterm sustainable use in Kenya. Preliminary meetings h
been held and there are plans to finalise the NPOA by 2022.
Seabirds:Kenya does not have any flaggleagline vessels on its registn
There is no evidence of any gear seabird interaction with the current fis|
fleet. Kenya plans to develop a NPOA for seabirds after the NPOA Shar
been finalised.

Marine turtles: The Kenyan fisheries law prohibitstention and landing of]
turtles caught incidentally in fishing operations. Public awareness effortg
conducted for artisanal gillnet and artisanal longline fishing fleets on
mitigations measures that enhance marine turtle conservation. Kenya
to develop a NPOA for turtles after the NPOA Sharks has been finalised

Korea, Republic of

08-Aug11

Sharks:Qurrently being implemented.
SeabirdsNPOA seabirds was submitted to FAO in 2019.
Marine turtles: All Rep. of Korea vessels fully implement Res 12/04.

Madagascar

Sharks:Madagascar has developed a NPOA for sharks which is awaiting
ministerial approval.

SeabirdsDevelopment has not begun.

Note: A fisheries monitoring system is in place in order to ensure
O2YLX Al yOS o6& @S&aasSta ¢ sohskrvatiok dnd L
management measures.

Marine turtles: There is zero capture of marine turtle recorded in logbook
All longliners use circle hooks. This has been confirmed by onboard
observers and port samplers.
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Malaysia

2008

SharksA revised NPOAharks was published in 2014.

SeabirdsTo be developed

Marine turtles: A NPOA For Conservation and Management of Sea Turtl
had been published in 2008. A revision will be published in 2017.

Maldives, Republic of

Apr 2015

SharksMaldives has developed the NP&hAarks with the assistance of B
of Bengal Large Marine Ecosystem (BoBLME) Project. A stakeholder
consultation for the NPO&harks was held in April of 2014. The NPOA
Sharks is in the finalization procesglds expected to be published in
November of 2014. The longline logbooks ensure the collection of shark
bycatch data to genus level. Maldives would be reporting on shark byca
to the appropriate technical Working Party meetings of IOTC.
SeabirdsMaldives is in the final stages of developing an action plan on
ASI0ANR ySailiay3a aridsSad ! NiAOtES wm
adopt an NPOA.. IOTC Resolution 05/09 suggests CPCs to report on se
to the IOTC Scientific Contiee if the issue is appropriate’. Maldives
considers that seabirds are not an issue in the Maldives fisheries, both i
pole-andine fishery and in the longline fishery. The new longline fishing
regulations has provision on mitigation measures on gedycatch.
Marine turtles: Standards of code and conduct for managing sea turtles
have been developed by the Environmental Protection Agency in the
drafted National sea turtle management plan under the protected specie
regulation.

Longline regulation &s provisions to reduce marine turtle bycatch. The
regulation urges longline vessels to have dehookers for removal of hook
a line cutter on board, to release the caught marine turtles as prescribec
Resolution 12/04.

Mauritius

SharksThe NPO#&harks has been finalised; it focuses on actions neede
exercise influence on foreign fishing through the IOTC process and licer
conditions, as well as improving the national legislation and the skills an
data handling systems avdille for managing sharks.

SeabirdsMauritius does not have national vessels operating beyorf&25
However, fishing companies have been requested to implement all
mitigation measures as provided in the IOTC Resolutions.

Marine turtles: Marine turtles areprotected by the national law. Fishing
companies have beerequestedto carry line cutters and daookers in
order to facilitate the appropriate handling and prompt release of maring
turtles caught or entangled.
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Mozambique

Oman, Sultanate of

Pakistan

Sharks Drafting ofthe NPOAShark started in 2016. At this stage, a baseli
assessment was performed and the relevant information of coastal, pels
and demersal shark species along the Mozambican coast was gathered
ongoing process is expected to be completed by the ef 2018.

Seabirds Mozambique is regularly briefing the Masters of their fishing
vessels on the mandatory requirement to report any seabird interaction
with longliner fleet.

Marine turtles: see above.

Sharks:An NPO#Asharks is currently being drafted and is due to be finaliz
in 2017

SeabirdsNot yet initiated.

Marine turtles: The law does not allow the catch of sea turtles, and the
fishermen are requested to release any hooked or entangled turtle. The
longine fleet are required to carry out the line cutters andldeokers.

Sharks:A stakeholder consultation workshop was conducted fror828
March 2016 to review the actions of the draft NPC&harks. The draft
NPOA was circulated to the key stakeholders and comments were recei
with an enddate of 30 June 2016. The final versairthe NPOA Sharks hag
been submitted to the provincial fisheries departments for endorsement
Meanwhile, the provincial fisheries departments have passed notificatio
on catch, trade and/or retention of sharks including Thresher sharks,
hammerheads, oanic whitetip, whale sharks, guitarfishes, sawfishes,
wedgefishesand mobulidsSharks are landed with the fins attached and
each and every part of the body of sharks are utilised.
SeabirdsPakistan considers that seabird interactions are nptablem for
the Pakistani fishing fleet as the tuna fishing operations do not include
longline vessels.

Marine turtles: Pakistan has already framed Regulations regarding the
prohibition of catching and retaining marine turtles. As regards to the
reductionof marine turtle bycatch by gillnetters; presently Marine Fisheri
Department (MFD) in collaboration with International Union for
Conservation of Nature (IUCN) Pakistan, is undertaking an assessment
Stakeholder Coordination Committee Meeting was conddaia 10"
{SLIESYOSNI Hamnd ¢KS ac¢dzNIifS ! 448
February 2015 and necessary guidelines / action plan will be finalized b
June 2015. As per clausgc) of Pakistan Fish Inspection & Quality Contri
1 00X Moot I dortdjsdsl siaked, méardends incfudiry dugong
R2f LIKAyax LER2Nl1lR2ArasSa IyR ¢gKIftSa §
domestic consumption.

Pakistan is also in the process of drafting a NPOA for cetaceans.
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Philippines

Seychelles, Republic of

Somalia

Sept. 2009

Apr-2007

Sharks:Under periodic review.
SeabirdsDevelopment has not begun.
Marine turtles: No information received by the Secretariat.

Sharks:Seychelles has developed and is implementing a new NPOA for
Sharks for years 2018020

SeabirdsSFA is collaborating with Birdlife South Africa to develop an NF
for sea bird. A consultant will be recruited to start development in
December 2017

Marine turtles: An NPOA for turtles is planned to start in 2018.

Sharks:Somalia is currently revising its fisheries legislation (current one
being from 1985) and has completed the necessary steps for required fc
the consultative process to begin in order to develop these NPOA.
SeabirdsSee above.

Marine turtles: The Somalational fisheries law and legislation was
reviewed and approved in 2014. ThisludesArticles on the protection of
marine turtles. Further review of the National Law is underway to
harmonize this with IOTC Resolutions and is expected frdsented to

the new parliament for endorsement in 2017.
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South Africa, Republic of

Sri Lanka

Sudan

Tanzania, United
Republic of

Sharks The NPOAharks was first approved and published in 2013. A
review is now being undertaken with cooperation from several Internatig
and National experts in order to update the NPOA.

Seabirds Published in August 2008 and fully implemented. The NPOA
seabirds has been earmarked for review.

Marine turtles: The South African permit conditions for the large pelagic
longline fishery prohibits landing of turtles. All interactions with turtles ar
recorded, by species, within logbooks and in obsergports, including
data on release condition. Vessels are required to carry-hatder on
board and instructions on turtle handling and release in line with the FA
guidelines are included in the South African Large Pelagic permit condit
All turtle interactions in respective areas of competence are reported to {
respective RFMOs. Recent South African led studies on impact of marin
debris on turtles have been published in the scientific literature (Ryan et
2016). Marine turtle nesting sites im&h Africa are protected by coastal
MPASs since 1963.

Sharks An NPOAsharkshas beerfinalized and is currently being
implemented.

SeabirdsSri Lanka has determined that seabird interactions are not a
problem for their fleets. Howeven formal review has not yet been
provided to the WPEB and SC for approval.

Marine turtles: Implementation of the FAO Guideline to Reduce Sea Tur
Mortality in Fishing Operation in 2015 was submitted to IOTC in January
2016. Marine turtles are legally protected in Sri Lanka. Longliner vessels
required to have dehookers for removal of hooks and a line cutter on bo|
to release the caught marine turtles.li@ets longer than 2.5 km are now
prohibited in domestic legislation. Reporting of bycatch has made legally
mandatory and facilitated via logbooks.

SharksNo information received by the Secretariat.
SeabirdsNo information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharksinitial discussions have commenced.

Seabirdsinitial discussions have commenced.

Note: Terms and conditions related to protected sharks and seabirds
contained within fishing licenses.

Marine turtles: Sea turtles are protected by law. Howeyas there is a
national turtle and Dugong conservation conittee that oversee all issues
related to sea turtles and dugongs. There is no information so far with
regards to interaction between sea turtles and long line fishery.
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Thailand

United Kingdom

Yemen

Sharks:An updated NPOA Sharks has been developed for the years 2042
2024 and has been submitted to the Secretariat and FAO.
SeabirdsDevelopment of NPOA seabirds has not begun. Thailand does
have longliners operating in the southern region of the Indiana@dar
from Thailand or large purse seine vessels operating in the Indian Ocea|
I gK2tS IyR KFa y2 NBO2NR 2F Ay(Q
tuna fisheries. The Notification of the Department of fishing vessels
operating in Indian Ocean TarCommission Competence Area B.E.2561
been in force since 2018 and includes requirements fordunters and
dehookers to be carried for releasing marine animals and for any fishing
vessel operating south of 25 to follow the measures for mitigatimgpture
of seabirds

Marine turtles: Thailand reports on progress of the implementation of FA
guidelines on turtles in their National Report to IOTC. Laws relating to
conservation of marine turtles include: a prohibition on catching marine
turtles; disarding of any marine turtles caught and recording details on
catches; and a requirement to take care of injured marine turtles that hal
been caught.

British Indian Ocean Territory (Chagos Archipelago) waters ldiezriae
Protected Area closed to fishing except recreational fishing in the 3nm
territorial waters around Diego Garcia. Separate NPOAs have not been
developed within this context.

Sharks/Seabirdstor sharks, UK is the 24ignatory to the Convention on
MIaNI} G§2NB {LISOASE WaSY2NI yRdzy 27
aAdNI i2NBE {KIFINL&AQ 6KAOK SEGSYyRA
including British Indian Ocean Territories; Section 7 (10) (e) dfittheries
(Conservation and Management) Ordnterefers to recreational fishing
and requires sharks to be released alive. No seabirds are caught in the
recreational fishery.

Marine turtles: No marine turtles are captured in the recreational fishery.
monitoring programme is taking place &gsess the marine turtle
population in UK (OT).

SharksNo information received by the Secretariat.
SeabirdsNo information received by the Secretariat.
Marine turtles: No information received by the Secretariat.
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COOPERATING N@ONTRACTING PARTIES

SharksThe SukRegional Fisheries Commission supported the developm
of a NPO#sharks for Senegal in 2005. Other activities conducted include
organization of consultations with industry, the investigation of shark
biology and sociakconomics of shark figries). The NPOA is currently
being revised. Consideration is being made to the inclusion of minimum
mesh size, minimum shark size, and a ban on shark finning.
SeabirdsThe need for a NPQgeabirds has not yet been assessed.

Senegal

-

Completed

Marine turtles: No informatbn received by the Secretariat.

Colour key

Drafting being finalised

Drafting commenced

Not begun

Page92 of 227



IOTCG2021¢SC2¢R[E]

APPENDIBA
GUIDELINES FOR THE PROVISIONS OF EXCEPTIONAL CIRCUMSIANCEBFOHYPS

[This is diving document with generic guidelines that could apply for any MP adopted and implemented by th
IOTC.]

When a Management Procedure (MP) is adopted, a set of checks are essential to ensure that unexpected e
do not result in MP advice that is rislor the stock and fisheries. These checks are part of these guidelines the
provide a structure for providing management advice when there are concerns about implementing an MP. T
guidelines provide a scientific process for developing appropriate managaesponses to exceptional
circumstances and, hence, provide transparency in TAC decision making by the Commission.

Exceptional circumstances are defiriethe IOTC & d X OANDdzvya il yOSa 6 LINA Y N
data falling outside the rage covered by Management Strategy Evaluafid&E simulation testing) where
2POSNNARAY I 2F GKS 2dziLizi FNRBY | a lExcepHoSay@glristanchl@a® S
include:

w New knowledge about the stock, population dynamics or biology

Changes in fisheries or fishing operations

Changes to input data to the MP, or missing data, or

Inconsistent implementation of the MP advice (e.qg. total catch is greater than the Total Allowable Cat
(TAC)).

Management responses to exceptional circumstancan include review of additional information or new
research, review of the performance of the MP (via reconditioned Operating Models), or management advice
precautionarily revise the TAC. These guidelines provide broad principles to govern theheseaanagement
actions to take in such an event.

eeeg

The process has three stages: 1) determine whether any exceptional circumstances exist, 2) determine the
severity and impact of the exceptional circumstances on achieving the objectives of the MP,famet8)sary,
identify the research or management actions that could be taken by the IOTC.

Stage 1When an MP is adopted, the IOTC Scientific Committee (SC) will annually review the following items
evidence of exceptional circumstances:

1. Information on the stock, fishing operations, population dynamics parameters, or biology that
outside the range (90% probability interval from MSE projectpois% to be decided by the SC)
considered during MSE of the adopted MP.

2. Input data to the MRhat are missing, have changed, or outside the range (©0%8%6 to be
decided by the SC) simulated in the MSE.
3. Implementation of the MP that is inconsistent with the MP advice (e.g. total catch is greater tt

the TAC recommended by the MP).
Stage 2if there is evidence for exceptional circumstances the SC will review the potential impact and severit
implementation and performance of the MP.

Stage 3Depending on the impact of the exceptional circumstance, the SC will provide advice on the action
required, such as a collection of ancillary data to be reviewed, review of the MP and, if necessary, pr
updated management advice (e.g. TAC advice). As a guide, the SC could consider the following:

If there is a very high potential impact the SC vaiisider TAC changes. TAC change can be determined by an
change to the TAC, where the x% is based on an urgently updated assessment and projections and is cons
with meeting the objectives of the MP.
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APPENDIY%B
SCHEDULEFOWORK FOR THE DEVELOPMENT OF MANAGEMENT PROCEDURES FOR KEY KDECHSSHN THE

SN fol O2NB {1ALERI O] Sttt 28TFA . A3Ses { 62 NRTAAI
HAHM ¢/ avt ¢/ avt ¢/ avt ¢/ avt ¢/ avt

t NEGARS | ROA|t NPOARS | ROA |t NPOARS I ROA|t NEPARS | ROA|t NEPDARS | ROA
| 2YYAAaaAz2y 2|/ 2YYA&adaA2y 2|/ 2YYA&aaA2y 2|/ 2YYA&aaA2y 2|/ 2YYAdaAzy 2
2F OFYRARFGS/FNRBY GKS LWL 2F OFrYyRARIGS/2F OFYyRARFGS|2F OFYyRARFGS
LINR LI2aSR wSa|ll/ wo LIN2LJI2AaSR wSa&aLINRPLR2aSR wSa|LINRLR2aSR wSa
Ly at BB #zk 8B ly atX GKIFIG NFy atX GKFG [y atX GKIG
RSOAaAA2Y o0& |t NPOARS I ROA|RSOA&AA2Y o0& |RSOAaKSBY o0e& |RSOAaA2Yy o8
I 2YYAAaA2YX |/ 2YYAAdaA2y 2/ 2YYA&AaA2YyI |/ 2YYAA&aA2YyZ |/ 2YYAdaArz2ys>
LISNF2NXI yOS |[2F OF yRARIRI S LISNF2NXYIF yOS |LISNF2NXYIyOS |LISNI2 yOS 27F
atad 3FLAyad [LINPLR&SR wS&ata F3aFLAyad |ata F3FAyad |ata 3IFAyad
202800A0Sad [y atx (KIF{ |202S00A0Sad [20280iA0Sad (202S5S0GA0Sa0

RSOA&aA2Yy o8&

/| 2YYAAd&aA2Yy 2

LISNF2NXYI yOS

ata 3FAyad

202S0iGA@BSao0
| 2YYAXaAAR2Y | 2YYAXaA2Y | 2YYAXaAA2Y | 2YYAX&aAZY | 2YYAXaA2Y
/| 2y AARSNI 62N/ 2yaARSNI 62N/ 2YaARSNI 62N/ 2yaARSNI 62N/ 2yaARSNI 62N
FNRBY &dzoAARA[FNBY &dzoAARA[FTNRY adzmaARA/FTNRY adzoaARATNRY aezaéaaRA
LIN2E JARS RANB/LIN2EFARS RANB/LINEIFARS RANB|/LINREIARS RANB|/LINREJARS RANB
2t ak{/ 2y GK/2tak{/ 2y GKl2tak{/ 2y GK2tak{/ 2y GKz2tak{/ 2y (K
FdzZNIKSNJ a{ 9 |dzy RSNIi I 1S FdidzyRSNIi | 1a§ 9F djdzy RSNIi I { S Fdidzy RSNI I 1S ¥Fd:
2N FEGSNY I GA[OFYRARIGS 2N OFYRARFGS 2NOFYRARFGS 2N OFYRARFGS 2N

at a at ao at ao at ao
2t ar{/ 2t ar{/ 2t ary/ 2t awf/ 2t are{/
/| 2yaAiARSNI /| 2yaAiRSNI | 2&%A RS NJ /| 2yaARSNI | 2YHENIRNB O2 YY
NEO2YYSYRIGAINBO2YYSYRIGANBO2YYSYRIFGANBO2YYSYRFGA[FNRBY GKS / 2Y
| 2YYAAaaA2y |/ 2YYA&adaA2y ||/ 2YYA&aA2y ||/ 2YYA&aaAz2y F|dzyRSNIFT1S af
a{9 (G2 LINBOGAla{9 (2 LINRPGA|la{9 (2 LINRPOA|la{9 (2 LINBOAIROAOS 2y (K
GKS LISNF2NXYIF|GKS LISNF2NNYIF|GKS LISNF2NNI|[GKS LISNF2NXYE2F OFyRARIGS
OFYyRARIF(GS at|OFyRARFGS at|OFyRARFIGS at|{OFryRARIGS at
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HNHH ¢/ avt ¢/ avt
t NEGARS | ROA|t NPGARS | ROAlt NEOARS I ROA|t NPDBARS ROAt N2 OARDSH R 2
I 2YYA 2y 2 daA2Yy 2|/ 2YYAaaArzy 2 Yy 2|/ 2YYA&daArzy 2
2F¥ Ol RIFGS - YRARIGS|2F OFYyRARIFGS FGS/2F OFyRARIGS
LINE LJ2 wSa A4SR wSAE LINRLIZASR wSa| LINR LR A wSA I LINRLR2AaSR wSa
Ly at G > GKFG |y atx GKIG Kl G ats GKIQ
RSOAAA2 oe A2y o0& |RSOAaA2y o0& |RSOAAaAZ2 oe OrAaA2y o8&
/| 2YYAa y = GAA2YZI |/ 2YYAAAA2YZI |/ 2YYAAdaA2y> YYAdaAz2yZ
LIS NJF 2 oS AF I 2F O/LISNF2NXNIyOS |[LISNF2NXIyOS NF2NXIyOS
ata | ald |ata F3FAyad |ata | 3FAgas? 5 yai & 3rAyad
20280 ad |[202S00GAgSad [202S0iGABSad 3Sad 2S0itAoSao
I 2YYA y | 2YYAXaA2Y | 2YYAXaAA2Y 2y YYA&&AZY
| 2y an 62N/ 2yaARSNI 62N/ 2yaAiARSNI 62N SNR 4l 2R\ YyaARSN 2N
FTNRY ARA|TNRY &dzo&ARA|TNRY &dzoaAiARA dzo & A RA PY &dz &ARA
LINE2 @A A NB PPARS RANB/LINREJARS RANB 2y | YR LINEPARS RANSB
2t ak{ i K ak{/ yBYBRIiKI2tak{/ 2y (K 2t ak{/ 2y (K
F dzNJ K {9 RSNIF{1S Fdidzy RSNI I 1S ¥ ds dzy RSNIi I 1 S ¥ df
2NJ | f FGAOFYRARFGS 2N OFYyRARFGS 2N OFYRARFGS 2N

ao at ao at ao

2t & re{ awe{/ 2 t &R 2t arf/
| 2y aAh yaiARSNJ | 2% RS /| 2yaARSNI NB QO
NBO2Y O2YYSYRI GA|NBO2Y FNRY GKS [/ 2Y]
I 2YYA Y aarzy |/ 2YYA dzy RSNIi I 1S af
a{9 9 2 LINBP@Ala{9 I ROA OK S2 YIS NF
0KS LISNF2NYI S LISNF2NXI|GKS L 2F OFyRARIFGS
OF Y RA S y RFEGS at|OFyRA

HNHO ¢/ avt ¢/ avt
t NB JA RS | ROA|t NRSA | t N2POARS | ROA
I 2YYA daA2y 2|/ 2YYA | 2YYARFABY SY
2F Ol - YRARIGS|2F Ol 2F OFYyRARIFGS
LINE LJ2 ASR wSALINR LR A LINR LI2AaSR wSa
Ly at T GKIFG [y atz atx GKIG
RSOA & aA2y o0& |RSOAaAZ2 aAz2y oe
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I 2YYAAaaA2yZ |/ 2YYAAdaA2YyX |/ 2YYA&aaA2yX /| 2YYAaaAz2yz:
LISNF2NXI yOS |LISNF2NXYIyOS |LISNF2NXYIyOS LISNF2NXYI yOS
ata | ARNYA&EA F3rAyad |[ata 3FAyad ata 3IFAyad
202800A0Sad |[202S0GABSad ([2062S00GAQBSad 202800A0Sao
| 2YYAXAAR2Y | 2YYAA&A2YY |/ 2YYAXAA2Y | 2YYAX&aA2Y | 2YYAXaA2Y
/| 2y&AARSNI 62N/ 2y&aARSNI 62N/ 2yaARSNI 62N /| 2y &ARSNI 62N
FNRY &dzaARA/TNRBY &dzoaARA|TNBYzZ aARAL NP FNRY &dz aARA
LINE A RS RANB/5SO0AaA2y | YR LNRDPARS RANEB LIN2E A RS RANSB
2t ak{/ 2y UK/Iy ato 2t ak{/ 2y (K 2t ak{/ 2y (K
dzy RSNIi I 1 S ¥Tdj dzy RSNIi I 1 S Fdj dzy R§ MIi IF dzNJi K §
OFYyRARFGS 2N OFyRARFGS 2N OFYRARFGS 2N
atao at ao at ao

2t awf/ 2t arf/ 2t arf/

/| 2yaARSNI | 2yaARS /| 2y aARSNI NB O
NBO2YYSYRIGANBO2YYS FNR Y ZXKBA&AA
I 2YYAaaArz2y ||/ 2YYAaa dzy RSNIi I 1S af
a{9 (2 LINRGAla{9 (2 I ROAOS 2y GK
0KS LISNF2NXI|GKS LISNF2NYI NF 2 NIV | 2F OFyRARIGS
OFyRARIF(GS at|OF yRAR S S

¢/ avt ¢/ avt

t NEGARS | ROA S I ROA t NRGA | RGAOS
| 2YYAaaAizy 2 aAzy 2 | 2YYA&daArzy 2
2F OFyRARFGS RARI (S OF YRARI GS
LINELI2&aSR wSa SR wSa LINELI2ZaSR wSa
Fy atz GKIFG 0KIQ atx GKIFQ
RSOA&aA2y oe@ 2 y o¢@ RSOAaA2Y o8
/| 2YYAAd&dA2Yy 2 A2y Z | 2YYA&adaA2Yy>
LISNSEY | y OS 2 F | LISNF 2 N | LISNF 2 NXYI yOS LISNF2NXYI yOS
ata | 3FAyaid a | 3FWNwWraEa Ayai F3rAyadi
202S0iA0Sad ([202S0GA0Sad BSaod 202S0iA0BSao0
| 2YYAAaA2YY YY |/ 2Y A2y /| 2YYAAdaA2YY
/| 2y &ARSNI 2N g2N/ 2y NJ 62N 2y aARSNI 62 NJ
FTNRY &dzaARA ARA|TNR 0aARA Y &dz &ARA
580rAaA2y | YR I yR 580 y | yR AaArz2y | yR
'y ato I at o
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APPENDIBC
DRAFT TERMS OF REFERENCE FOR AN INDEPENDENT PEER REXIEZAIGBRNECEAN YELLOWFIN
TUNA ASSESSMENT

Introduction

The 2021 yellowfin tuna assessment in the IQAWCet al., 202)lusing the Stock Synthegigethot Jr and Wetzel,
2013 was adopted by the 28Working Party of Tropical Tunas to inform the IOTC Commission of stock statu:
management advice (until discussion and endorsement by tH§20A SY G AFA O / 2YYAGGSS0
and SC has noted (in this and previous assessments of this stock) that areas of uncertainty of the assessmen
follow-up investigation and expert advice, and that the assessment outcomes may bedfbycalternative model
configurations, data streams, biological parameters, assumptions and other sources of uncertainty. W
recommended a followp work, including an independent peer review, is important to improve confidence
future yellowfin $ock assessments in the IOTC. Given the similarities in model structure and data inputs, the f
up work and peer review of the yellowfin assessment would also be relevant to the bigeye and skipjack asses:

This document outlines the Terms of Reifgce (ToR) for the peer review of the yellowfin assessment to
considered by 24 Session of the IOTC SC, which will guide the external review panel in their wotlkabBz&or
the relevant extract relating to the WPTT23 recommendation for this ppdew and suggested timelines.

Background

The yellowfin assessment uses catch, catch per unit of effort, size frequency and tagging data. A general co
that there is conflict among data sources in the assessment and that stock assessment kggmmeartaquantities
are sensitive to the amount of weight placed on different data sources. The model structure (spatially disaggr
and in quarterly time steps) may be overly complex given the available data and biological information.
Additionally, reent studies suggest that the biological information (growth, fecundity and natural mortality) u
in the stock assessment may need to be updated and the model configuration may need to be adapted to
changes too. Also, alternative CPUE data ardfavad f S 0 dzi KI @Sy Qi 0SSy dzaSR
reasons (pole and line, purse seine from FADs, buoy derived indices).

The Scientific Committee also noted that to date, projections have been carried out deterministically which rr
underestimating the uncertainty in the management advice. Future work would benefit from the exploratiol
stochastic projections which should be thoroughly reviewed and evaluated. Further work should also be con
to investigate the spatial recruitment trels and how these can be accounted for in the assessment model.
The general configuration of the model and the abovementioned issues require fatiomvestigations and advice.
These considerations for the basis for the scope of this review.

Objectives

1. Undertake, in consultation with the stock assessment expert from the IOTC as well as IOTC WPTT, WPI
chairs and vicehairs, a peer review of the 2021 yellowfin stock assessment in the Indian Ocean (IOTC).

2. Based on the review work provide recarandations for improving the assessment, including data inputs, mo
configuration, biological parameters, modelling approaches and treatment of uncertainty.

3. In conjunction with the IOTC Working Party on Tropical Tunas scientists, identify improwgtiens that are
feasible for application to the 2024 yellowfin assessment and how these can also be applied in the assessn
bigeye, skipjack and other IOTC stocks.

Scope

The key areas for consideration by the peer review panel based on the recatatimrs of the YFT stock
assessment paper (I0RO2L-WPTT23L2), WPTT stock assessment report and follppvconsiderations of the
assessment team are listed below:
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1. Model inputs, commenting on the adequacy and appropriateness of data sources andpidsatanthe stock
assessment, with particular attention to:

a. Growth:review the approach to estimation of growth parameters and consider the

implications of the new growth curves developed in 2QRZ4rley et al., 2021

b. Natural mortality: review the approach used to determine-8-age and implications

of alternative M assumption@oyle, 202].

c. Tagginglata: review the approach used to treat tagging data as model inputs, and how

the tagging data are used within the model, including an evaluation of their use in the stock assessment.

d. Catch and Size compositioreview the approach for prereatment of size composition data (i.e.,

re-weighting) and how size composition is weighted for the likelihood function.

e. Catch per unit of effortReview the standardization of the joint longline CHKiEkado et al., 209%and of
the EU purse seine (free school) indééry et al., 2021developed in 2021. Also, evaluate alternative
fishery dependent CPWENd buoy derived indices available for the assessment and its potential use.

f. Data inputs:identify and provide recommendations on the key areas for improvement

in data collection (both fishery data and biological information).

2. Model configurationassumptions and settings, with particular attention to:
a. Model complexity:review the appropriateness of the model complexity, including
spatial and fishery structure, in relation to data inputs and other available information.
b. Selectivity:review selectivity assumptions and settings.
c. Uncertainty:review the approach used to represent uncertainty in medeetived
management quantities, considering structural, model and input data uncertainty as well as development
criteriato select the final models in the grid.

3. Model diagnostics, with particular attention to:
a. Review the suitability of the diagnostics used and reported for the assessment.
b. Consider the diagnostics provided for the 2021 yellowfin assessment andggudance on followp
work where the diagnostics suggest issues, i.e., data conflicts.

4. Future research areas, with the identification of priorities to improve future assessments.

While these key topics will be a focus of the peer review, otheraspe the assessment and data inputs may

become focus areas as the review progresses.

Table 1: Key activities and outputs from peer review (Process should be discussed in the SC):

Activity Output Timeframe Possible dates
Review of the 2021 | Summary paper of In the year follving | August 2022
yellowfin stock general comments and the assessment

assessment suggestions

document and report for any preworkshop
of the 2021 WPTT | modelling or further
information/data
required by the review
panel (To be reviewed
by the WPTT in 2022)

Preworkshop Plan for the workshop | At least 1 month prior| January 2023
planning meeting. developed to the workshop

(Online)

Review workshop at| Completion of 5 day +| To be discussed February 2023
a location to be travel inperson

decided modelling workbop to
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be moderated by the
chair of the WPTT
Review outcomes of| Draft workshop report | With 2 weeks of the | March 2023
modelling workshop | coordinated by the end of the modelling
WPTT chair, SC chair | workshop

and Secretariat to 10T
WPTT/SC for review
and response (to be
reviewed by WPTT
data prep meeting in

2023)
Finalise peer review | Final report provided | To be discussed October 2023
report to IOTC WPTT for

review
Report finalised Deliver final report To be discussed December 2023

including WPTT
comments to IOTC SC

Logistics

The SC24 will review and finalize these ToRs for the expert peer review. The starting dates of the peer revie
be agreed with the experts with th&m of informing the development of the 2024 assessment of yellowfin. On
workshop will be prepared that will involve the IOTC analyst and participants identified by the SC, including
Chair (and vicechair) of the SC, the Chair (and vicechair).
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APPENDIX

LIST OFKHAIRSVICECHAIRS AND THEIR RESPECTIVE TERMS FOR CBEENTIFIECOMMITTEE AND ITS SUBSIDIARY BODIES

Termexpiration date

Group Chair/ViceChair Chair CPC/Affiliation ¥ Term (End date is until Comments
commencement date .
replacement is elected)
SC Chair Dr Toshihide Kitakado Japan 10¢De;19 End of SC in 232 2"term
ViceChair Dr Denham Parker South Africa 10cDex19 End of SC in 232 2"term
WPB Chair Dr Denham Parker South Africa 12¢Sept;19 End of WPB in 2023 2"term
ViceChair Dr Jie Cao China 12¢Sem;19 End of WPB in 2023 2" term
WPTmMT Chair Dr Jiangfeng Zhu China 26¢Julyc19 End of WPTmMT in 2022 2"term
ViceChair Dr Toshihide Kitakado Japan 26¢Julyc19 End of WPTmMT in 2022 2"term
WPTT Chair Dr Gorka Merino EU,Spain 03cNow; 18 End of WPTT in 2023 2"term
ViceChair Dr Shiham Adam Maldives, Rep. of 13¢Now 18 End of WPTT in 2023 2"term
WPEB Chair Dr Mariana Tolotti EU,France 10¢Sept21 End of WPEB in 2023 1stterm
15'ViceChair Dr Mohamed Koya India 10¢Sept21 End of WPEB in 2023 1stterm
2"4ViceChair Dr Charlene da Silva South Africa 10¢Sept21 End of WPEB in 2023 1stterm
WPNT Chair Ms Ririk Sulistyaningsih Indonesia 5¢July19 End of WPNT in 2023 2" term
ViceChair Dr Farhad Kaymaram I.R. Iran 5¢July19 End of WPNT in 2023 2" term
WPDCS Chair Dr Julien Barde EU,France 3cDex21 End of WPDCS in 282 Istterm
ViceChair Mr Nuwan Gunawardane Sri Lanka 3¢Deq21 End of WPDCS in 292 1stterm
WPM Chair Dr Hilario Murua ISSF 19¢Octc19 End of WPM in 2023 2"term
ViceChair Vacant Vacant NA NA NA

WGFAD CoChair Dr Gorka Merino EU,Spain 06-Oct21 End of WGFAD in 2023  1sterm
CoChair Mr Abdirahim Sheik Heile Somalia 06-Oct-21 End of WGFAD in 2023  18tterm
WGEMS .Chair . Dr Hilario Murua ISSF . 17-Now21 End of WGEMS ?n 2023  1s'term
ViceChair Dr Don Bromhead Australia 17-Now21 End of WGEMS in 202z  18tterm
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APPENDI8
EXECUTIVEUMMARY, ALBACORE

Table 1 Status of albacorélfunnus alalunggin the Indian Ocean

Area Indicatorsg 2019 assessment Status

Catch 2028(t) 38,082
Average catch 2012020 ) 38,781
MSY (1,000) (95% CI 35.7 (27.844.4)
Fusv(95% ClI 0.21 (0.1950.237)
SBssv(1,000tt) (95% ClI 23.2 (17.629.2)
Fo17/Fvsv(95% Cl 1.346 (0.5882.171)
SBo17SB1sv(95% Cl 1.281 (0.5742.071)
SBo017SBigso 0.262

1Boundaries for theéndian Ocean stock assessment are defined as the IOTC area of competence
2 Proportion of2020catchfully or partially estimated by IOTC Secretariat: 15%
3¢KS aiG201 adl Gdza NBFSNR (G2 (GKS Yz2ad NBOSyd ,2087 NEQ RIGF  dza

Colour key Stock overfished (S8/SBusyx< 1) | Stock not overfished (S8/SBusvk
Stock subject to overfishingytl/Fvsv> 1)
Stock not subject to overfishingybk/Fmsvi |

INDIANOCEAN STOGKMANAGEMENADVICE

Indian Oceah

Stock statusA new stock assessment was carried out for albacore in 2019 to update the assessment undertaken in
2016. The stock assessment was carried out using Stock Synthesis Il (SS3), a fully integrated model that is currer
also used to provide scientific adviiwe the three tropical tunas stocks in the Indian Ocean. The model used in 2019

is based on the model developed in 2016 with a series of revisions that were noted during the WPTmMT data
preparatory meeting held in January 2019. There are some noticeablegeb in spatial distribution of longline
catches compared to the previous assessment data set, with historical catch shifted to equatorial regions (LL1 ant
LL2) from southern fisheries (LL3 and LL4). This is due to revisions in the historical cataelriddtawt since the

last assessment.

The current assessment has utilised CPUE series that are significantly different from the last assessment. |
particular, a revised approach to the analysis of the joint LL CPUE series was conducted and the nedigdésag

were included in the SS3 model. The final set of model options included alternative models using the northwest and
southwest CPUE indices. Both sets of indices show a considerable decline from 1979 to current. The two sets ¢
indices effectively miitor different components of the albacore stock. The CPUE in the southwest area (LL3) is
mostly likely to represent the abundance of albacore tuna at the time, as the indices were primarily based on a main
target fishery with more consistent fishing op&oms. The southwest area also represents a significant proportion

of the albacore biomass in the Indian Ocean. The LL1 CPUE indices largely represent bycatch of the tropical tur
fisheries. The assessment results were sensitive to the influence of thnleamposition data sets in the models.
There is concern regarding the information content of these data. Consequently, the final set of model options
included alternative treatments of these data including dewsighting or excluding these data.
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Trendsin the CPUE series suggest that the longline vulnerable biomass has declined to ar®08d dbthe levels
observed in 198€B2. Prior to 1980 there was 20 years of moderate fishing, after which total catches of albacore
tuna in the Indian Ocean have motkean doubled in subsequent yearEig. 3. Catches have also increased
substantially since 2007 for some fleets (i.e., Indonesian and Taiwan,China longline fisheries), although there i
substantial uncertainty regarding the reliability of the cagdtimates. Catches in 2017 were marginally above the
MSY level of the SS3 model. Fishing mortality representegha@$rsvis 1.346(0.5882.171) Biomass is estimated

to be above the SRvlevel (1.281 (0.57R.071)) from the SS3 moddlgble 1 Fig. 3. These changes in stock status
since the previous assessment are possibly due to decreases in the CPUE in recent years, while catches ha
remained relatively stable. Also, there has been a large redistribution of catch to the southern regions whidt impac
on small fish (and therefore influences the computation @ In addition, the latest assessment uses a revised
growth curve which also impacts FMSY. Thus, the stoék: G dz& Ay NBf | i A gyandifdvtaig&t S/ 2
reference points indicates that the stocknist overfishedbut issubject to overfishingTable J.

Outlook. Maintaining or increasing effort in the core albacore fishing grounds is likely to result in further decline in
the albacore tuna biomasgyoductivity and CPUE. The impacts of piracy in the western Indian Ocean resulted in
the displacement of a substantial portion of longline fishing effort into the traditional albacore fishing areas in the
southern and eastern Indian Ocean. However, ireneg/ears the effort distribution in the Indian Ocean has been
rather dynamic. Projections indicate that under current catch assumptions, the biomass will continue to decline as
recent recruitment levels are estimated to be low. The recruitment in the teahyears of the assessment model

is estimated to be well below average levels and this is projected to cause the stock to decline considerably over
the short term. However, these recruitment estimates are poorly determined. Thereforecatutioned that the
short-term projections are more influenced by the recent low recruitment levels, whereas thedomgprojections

are more determined by the assumptions of average recruitment levels over the ltergeperiod.

Management advice.Although considerable uncertainty remains in the SS3 assessment conducted in 2019,
particularly due to the conflicts in key data inputs, a precautionary approach to the managenadhtobre tuna
shouldbe applied. The K2SM indicates that catch reductionsregeired in order to prevent the biomass from
declining to below MSY levels in the short term, due to the low recent recruitment levels. Although there is
considerable uncertainty in the projections, current catches are exceeding the estimated MI35&\@8t; Table

2).

The following should be noted:
1 The primary sources of data that drive the assessment, total catches, CPUE and length data, are highl:
uncertain and should be developed further as a priority.

1  The catch estimates for 2019 (39,8j&re above the current estimated MSY levélale J.

1 A Kobe 2 Strategy matrix was calculated to quantify the risk of different future catch scenarios, using
the projections from the SS3 moddlaple 3.

1  Provisionateference points: noting that the Commission in 2015 adopted Resolution I&tli@terim
target and limit reference points and a decision framewtdhk following should be noted:

0 Fishing mortality Current fishing mortality is considered to be above thevjsional target
reference point of frsy but below the provisional limit reference point of 1.4#+(Fig. 3.

o Biomass Current spawning biomass is considered to be above the target reference poinissf SB
and therefore above the limiteference point of 0.4*Skv(Fig. 3.

1 Main fisheries (mean annual catch 202®20):albacore are caught using longline (88.5%), followed
by line (9.1%) and purse seine (1.3%4y (). The remaining catches taken with other gears contributed
to 1.1% of tle total catches in recent years.
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1 Main fleets (mean annual catch 2038020) the majority of albacore catches are attributed to vessels
flagged to Taiwan,China (58.6%) followed by Indonesia (17.4%) and China (8.9%). The 28 other fleet
catching albacore cdnbuted to 15% of the total catch in recent years.
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Fig. 1 Annual time series of (a) cumulatimeminal catches (t) by fishegnd (b) individual nominal catche byfisheryfor albacore during
1950;2020; Other. all remaining fishing gears
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Fig. 2 Albacore: SS3 Indian Ocean assessment Kobe plot for the four model options considered: (i) Model 1 (ii) Model 2 (iijvylvbele3
4. Purple circles indicate the trajectory of the point estimates for the spawning biomass (SB) ratio and fishilityrffé)rtatio for each year
195;2017 (the grey lines represent the 95 percentiles of the 2017 estimate). Tatggt 8Ad SBige) and limit (m and SRy) reference

points are shown
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Table 2.Albacore: SS3 aggregated Indian Ocean assessment Kstbategy Matrix based on the model optigiiisModel 1 (ii) Model 2 (iii)
Model 3 (Model 4 was not used for management adviBedbability percentage)f violating the MSYased target (top) and limit (bottom)
reference points for constant catgirojections (2017 catch level,10%, £20%, + 30% 40%) projected for 3 and 10 years

Reference point Alternative catch projections (relative to the catch level for 2017) and probability (%) of violating ¥

and projection based targetreference points
timeframe (SBarg = SBisy, Rarg = Fusy)
60% 70% 80% 90% 100% 110% 120% 130% 140%

(22,901) (26,718) (30,534) (34,351) (38,168) (41,985) (45,802) (49,618) (53,435)
SBo20< Buisy 0.614 0678 0715 0.769  0.818  0.828 0.87 0.883  0.898

Fo020> Fusy 0.074 0.224 0.4 0.556 0.654 0.731 0.766 0.788 0.782
SBo27< Busy 0.176 0.307 0.456 0.572 0.713 0.823 0.898 1 1
Fo027> Fusy 0.002 0.085 0.287 0.473 0.718 0.878 1 1 1
Reference point Alternative catchprojections (relative to the catch level for 2017) and probability (%) of violating M
and projection based target reference points
timeframe (SBearg = Skisy, Rarg = Fusy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(22,901) (26,718) (30,534) (34,351) (38,168) (41,985) (45,802) (49,618) (53,435)
SBo20< Blim 0.039 0.065 0.084 0.124 0.161 0.19 0.253 0.314 0.373
F2020> Fim 0.003 0.037 0.129 0.277 0.414 0.537 0.629 0.696 0.712
SBo27< Blim 0.059 0.12 0.22 0.325 0.462 0.648 0.749 1 1
Fo027> Fim 0 0.006 0.127 0.309 0.622 0.843 1 1 1
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APPENDI®
EXECUTIVEUMMARY, BIGEYHUNA

Table 1.Status of bigeye tunal hunnus obesgisn the Indian Ocean

Ared Indicator Value Status

Catch in 2020 ) 83,498
Average catcl2016-2020 (t) 86,880
MSY (1,000 t) (80% ClI) 87 (75108)

indian Oceah  "(80% C) 0.24 (0.180.36) .
SBysv(1,000 t) (80% ClI) 503 (370748)
Foo1s/ Fusy(80% CI) 1.20 (0.762.05)
SBo1s/ SBusy(80% CI) 1.22 (0.821.81)
SBois/ SB (80% Cl) 0.31(0.21-0.34)

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence
2Proportion of2020catchfully or partially estimated by IOTC Secretaria6:3%

3 KS &aiG201 &idl Gdza NBTFTSNE inthe deseSmentranductdtBn@Ely, 018
*Estimated probability that the stock is in the respective quadrant of the Kobe Plot (shown below), de
from the confidence intervals associated with the current stock status.

Colour key Stockoverfished (SB1s/ SBusy<1) Stock not overfished (S8s/ SBusv M 0
Stock subject to overfishing s/ Fusvk M 0 34.6% 38.2%
Stock not subject to overfishingafs/ FusvK M 0% 27.2%

Not assessed / Uncertain

The percentages are calculated as the proportion of model terminal values that fall within each quadrant with model akérhistb
account
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INDIAN OCEAN STOCKMANAGEMENT ADVICE

Stock statusin 2019 a new stock assessment was carried out for bigeye tuna in the IOTC area of competence tc
update the stock status undertaken in 2016. Two models were applied to the bigeye stock (JABBA and Stoc
Synthesis (SS3)). The stock assessment selectedbwid@rscientific advice was carried out using SS3, a fully
integrated model used to provide scientific advice for the three tropical tunas stocks in the Indian Ocean. The
reported stock status is based on the SS3 model formulation using a grid of 18 enaflglirations designed to
capture the uncertainty on stock recruitment relationship, the influence of tagging information and selectivity of
longline fleets. Due to concerns on the reported catch data for 2018, the stock status is based on SS3 mode
formulations using the best catch estimate by the Scientific Committee (for details see WPTT report). Spawning
biomass in 2018 was estimated to be 31% of the unfished levels in Zabi: () and 122% (82L81%) of the level

that can support MSY. The assessnantome is qualitatively different to the stock assessment conducted in 2016
due to the increase of catch of small size, changes in modelling assumptions about longline selectivity, and the
abundance index developed in 2019. Considering the charactenmaitainty, the assessment indicates that&8

is above Sfywith high probability (65.4%) and that fishing mortality is aboweyBlso with high probability
(72.8%). The median value of MSY from the model runs presented with SS3 was 87,000 t nigh betaveen

75,000 and 108,000 t (a median level 16% lower than the estimate in 2016). Catches in 2018 (~81,413 t) remai
lower than the estimated median MSY values from the stock assessment conducted in 2019 but within the range o
estimated MSY. The awage catch over the previous five years (2118 ~89,717 t) is just above the estimated
median MSY and within the range of estimated values. Thus, on the wadiglitdence available in 2019, the bigeye

tuna stock is determined to beot overfishedbut sulject to overfishing(Table J.

Outlook. Declines in longline effort since 2007, particularly from the Japanese, Taiwanese anfilRepa longline

fleets lowered the pressure on the Indian Ocean bigeye tuna stock since 2007. However, recent incraée in c
from purse seine fleets have increased this pressure and the stock is estimated to be subject to overfishing. The
estimated MSY has declined significantly (16%) from the previous estimate (from 2016) due to the increase of purs
seine catch in the ovall change in catch composition, changes in modelling assumptions about longline selectivity,
and the inclusion of a more pessimistic abundance index in the western tropical region. The Kobe strategy matrix
(K2SM) based on the plausible model runs frof® i82019 illustrates the levels of quantified risk associated with
varying catch levels over time that could be used to inform future management acliab&(3. The projections
produced to estimate the K2SMdble 3 are, in the short term, driven bj¢ below average recruitment estimated

for the recent years. The SS3 projections from the 2019 assessment show that there is a risk of breaching MS®
based reference points by 2021, and 2028 if catches are maintained at 2018 levels at the2018 seledtivity an
therefore size distribution of catchiréble 3. Should the management objective of maintaining biomass at levels
higher than Sksywith more than 50% probability in 2028 be pursued, the overall catch should be reduced 10%
from 2018 levels (73,272 1).

Management adviceThe stock status determination changed qualitatively in 2019 to not overfished but subject to
overfishing. If catches remain at 2018 levels there is a risk of breaching MSY reference points with 58.9% and 60.8
probability in 2021 and 2028Viaintaining catches of at least 10% below 2018 levels will likely reduce the
probabilities of breaching reference levels to 49.1% in 2028. Continued monitoring and improvement in data
collection, reporting and analyses is required to reduce the uncegtamassessmentd éble 3.

The following key points should also be noted:

w Maximum Sustainable Yield (MSYgstimate for the Indian Ocean stock is 87,000 t with a range between
75,000;108,000 t for SS3réblel). The average 2012018 catches of y ¢ >twmamdcatches for each year
since 2012 are within the range of the estimated MSY level.

w Interim reference points Noting that the Commission in 2015 agreed to Resolution 18fltarget and limit
reference points and a decision framewdhe following should be noted:

¢  Fishing mortality Current fishing mortality is considered to be at 120% of theriim target reference
point of Fusy, and 92% of the interim limit reference point of 1.3%HFig. 3.

¢ Biomass Current spawning biomass is considered to at 122% of the interim target reference point of
SBusvand well above the interim limit reference i of 0.5*SEisv(Fig. 3.
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w Main fisheries(mean annuatatch 20162020): purse seine (41.4%) (Log/FAD schools = 28.6%; free school =
6.4%), deegreezing longline (27.5%), fresh longline (9.5%), coastal longline (%86);(

w Main fleets (mean annuatatch 20162020): EU (45%) (Spain (16.9%), France (4.5%), Italy (0.5%), Indonesia
(23.1%), Taiwan,China (15.7%), Seychelles (133%)anka (5.7%).
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Fig. 1.Annual time series of (a) cumulatim@eminal catches (t) by fishery groamd (b) individual aminal catches (t) by fishery for bigeye
tuna during 195Q2020.FS= freeswimming schogILS= drifting log FADassociated schopPurse sein¢g Other: coastal purse seine, purse
seineof unknown school association typeng net;Other. allremaining fishing gears

W 34.1%
O 0%

O 37.8%
O 28.1%

F/Fusy

0.0 0.5 1.0 1.5 2.0 25 3.0 35
SSB/SSBysy

Fig. 2.Bigeye tuna: SS3 Aggregated Indian Ocean assessment Kobe plot. The coloured points represent stock status estimatés from the
model options. The grey dots represent 5,000 estimates of 2018 stock status from the multivariate normal approximatibe fneart and
variancecovariance of the 18 model options. The legend indicates the estimated probability of the stock status being in eacloloé the K
quadrant. The white circle (around the blue dot) represents the median stock status in 2018

Table 2.Bigeyetuna: Stock Synthesis base case Indian Ocean assessment Kobe Il Strategy’Ma#bility percentage)of violating the
MS¥based target (top) and limit (bottom) reference points for constant catch projections (relative to average catch leved I&®12413
1); -10%,-20%,-30%,-40%) projected for 3 and 10 years
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Reference point and
projection timeframe

Alternative catch projections (relative to the catch level from 2018) and
weighted probability (%) scenarios that exceed reference point

SBo21< Busy
F2021> Fusy

SBo28< Busy
Fo028> Fusy

60% 70% 80% 90% 100%
(48,848 1) (56,990 1) (65,130 1) (73,272 1) (81,413 1)
51.1 53.3 54.2 57.1 58.9
7.3 17.8 32 47.9 62.8
8 19.5 35.1 49.1 60.8
1.1 6.9 19.8 37.7 55.6

Reference point and
projection timeframe

Alternative catch projections (relative to the catch level from 2018) and
probability (%) of violating MSYased limit reference points
(SBim = 0.5 SBsy, Fim= 1.3 kusy)

SBo21< Biim
F2021> Fim

SBo28< Biim
F2028> Fim

60% 70% 80% 90% 100%
(48,848 1) (56,990 1) (65,130 1) (73,272 1) (81,413 1)
0 0 0 0 0
6.0 11.0 17.0 28.0 39.0
0.0 0.0 6.0 11.0 22.0
0.0 6.0 17.0 22.0 39.0
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APPENDIAO
EXECUTIVEBUMMARY, KIPJACHUNA

Table 1 Status oBkipjack tunaatsuwonus pelamjsn the Indian Ocean

Ared Indicator Value Status®

Catch in 2020 (%) 555,211
Average catch 2018020 (t) 546,095
Ciousadt) (80% CI) 535,964 (461,996574,536)
Go19/ Caonsed80% Cl) 1.02 (0.8%1.18)
Esoused (80% Cl) 0.59 (0.580.66)
Exo19/ E40%s8¢80% ClI) 0.92 (0.671.21)
SB (t) (80% CI) 1,992,089 (1,691,712,547,087)

Indian Ocean  SBoyo(t) (80% CI) 870,461 (660,4141,253,181) | 60.4%

SBowsedt) (80% CI)
SBowsedt) (80% CI)
SBo1s/ SB(80% CI)

794,310(672,82%1,019,056)
397,155 (336,416509,528)
0.45 (0.380.5)

SBo1s/ SBiowss¢80% Cl)
SBois/ SBusv(80% Cl)
MSY (t) (80% ClI)

Exoto/ Evsy(80% Cl)

1.11 (0.951.29)
1.99 (1.472.63)

601,088(500,13%767,012)
0.48 (0.350.81)

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence

2 Proportion of 2020 catcfully or partially estimated by IOTC Secretarigd:5%

3¢ KS aidliddza NBFSNER (2 GKS Y2ai NBOSyid eSponkQ REGI  dz&
4 EsovsadS the equilibrium annual exploitation rate (Etarg) associated with the stock at Btarg, and is a key control par:
in the skipjack harvest control rule as stipulated in Resolution 16/02. Note that Resolution 16/02 did not specify the
exploitation rateassociated with the stock at Blim

*Estimated probability that the stock is in the respective quadrant of the Kadtdgilown below), derived from the
confidence intervals associated with the current stock status

Stock overfished (S8o/
SBowsesl)

Stock not overfished (S48 /

[ ki '
Colour key SBowss, MU

Stock subject to overfishing g/
Eiooesed, M U

Stock not subject to overfishing g/
Eowsed, M U

Not assessed / Uncertain

19.5%

0.6% 60.4%

The percentages armalculated as the proportion of model terminal values that fall within each quadrant with model weights taken into
account
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INDIAN OCEAN STOCKMANAGEMENT ADVICE

Stock statusA new stock assessment was carried out for skipjack tuna in 2020 using Stock Synthesis with data uj
to 2019. The outcome of the 2020 stock assessment model does not differ substantially from the previous
assessment (2017) despite the large catches reabidethe period 2018019, which exceeded the catch limits
established in 2017 for this period.

The final overall estimate of stock status indicates that the stock is above the adopted target for this stock and that
the current exploitation rate is just bew the target. Also, the models estimate that the spawning biomass remains
above its Sisyand the fishing mortality remains belowsds with very high probability. Over the history of the
fishery, biomass has been well above the adopted limit referendet §0.2*SB). The recent catches have been
within the range of estimated target yield (sea%ssp. Current spawning biomass relative to unexploited levels is
estimated at 45%T{able 3. Thus, on the weighif-evidence available in 2020, the skipjackaugtock is determined

to be: (i) above the adopted biomass target reference pointni) overfished (SBoi1g>SBowse); (iii) with fishing
mortality below the adopted target fishing mortality, and (ngt subject to overfishing Bo15<Ei00%ss).

Outlook. Total catches in 2018 were 30% larger than the resulting catch limit from the skipjack HCR for the period
20182020 (470,029 t), which raises concern in the WPTT. It is important to note that reaching the management
objectives defined in Resolution 16/@2quires that the catch limits adopted by the skipjack HCR are implemented
effectively. It should be noted that skipjack catches for most gears have increased from 2017 to 2018 (+44% fo
purse seine (log/FABssociated), +12% for gillnet and +13% for g@oidline). In 2019, catch was reduced
considerably compared to 2018. Due to its specific life history attributes, skipjack can respond quickly to ambient
foraging conditions driven by ocean productivity, which seem to have been favourable in recent years.
Environmental indicators should be closely monitored to inform on the potential increase/decrease of stock
productivity. There remains considerable uncertainty in the assessment: The assumption of two hypotheses for the
effort creep since 1995 for the stdardized European purse seine CPUE was included in the model grid. The range
of runs analysed illustrate a range of stock status to be between 36% and 51%:ef SB based on all runs
examined. It is important to note the differences between the rtiret apply an additional effort creep parameter

to the standardized series of CPUE (median:$8B8=0.44) and those that do not (median-&B/ SB=0.45). Also,

there was contrast between runs that fully weighted tagging information (mediansdBB=0.42) and those that
reduced their influence (median %B/SB=0.48).

Management adviceThe catch limit calculated applying the HCR specified in Resolution 16/02 is 513,572 t for the
period 20212023. The SC noted that this catch limit is higher than for the previous period. This is attributed to the
new stock assessment which estimates ehbigproductivity of the stock and a higher stock level relative to the
target reference point, possibly due to skipjack life history characteristics and favourable environmental conditions.
Thus, it is likely that the recent catches that have exceededithies established for the period 203820 have

been sustained by favourable environmental conditions. Therefore, the Commission needs to ensure that catches
of skipjack tuna during this period do not exceed the agreed limit.

The following key points shitd also be noted:

w Reference pointsCommission in 2016 agreedResolution 16/02 oimarvest control rules for skipjack tuna in
the IOTC areaf competence

w Biomass Current spawning biomass was considered to be above the target reference point of 40f/@otiSB
above the limit reference point of 0.2*3Bs per Resolution 16/0F(g. 3;

w Main fisheries(average catches 2048)): Purse seine 586 (FAD/log associated school ~45%;-f@@nming
school ~2.3%; other ~7,5%); Raled-line ~19%; Gillnet ~17%; Other gears ~Bi. ();

w Main fleets(average catches 2018)): European Union ~26% @Spain: ~18%; ELFrance: ~6.7%; Eltaly:
0.5%); Indomsia ~18%; Maldives ~16.5%; Seychelles ~13%; I.R. Iran ~8%; Sri Lanka ~7.4%.
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APPENDIA 1
EXECUTIVEBUMMARY. YELLOWFINUNA

Table 1.Status of yellowfin tunalthunnus albacargsn the Indian Ocean

Ared Indicator Value Status

Catch in 2020 ®) 430,956
Average catch 2018020 (t) 434235
MSY (1,000 t) (80% Cl) 349 (286412)

indian Ocean  Ms¥(80% CD 0.18 (0.150.21) 689
SBusv(1,000 t) (80% CI) 1,333 (1,0181,648)
Fo20/ Fusv(80% Cl) 1.32 (0.681.95)
SBozo/ SBusv(80% Cl) 0.87 (0.631.10)
SBoz0/ SB (80% CI) 0.31(0.240.38)

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence
2Proportion of2020catchfully or partially estimated by IOTC Secretarid:5%
3¢ KS aii201 aidliddza NBTSNE (0 the dsseSmeritzénductdEhQ®Y, ie., R0

“Estimated probability that the stock is in the respective quadrant of the Kobe Plot (shown below). Me
and quantiles calculated from the uncertainty grid taking into account of weighting on models

Colour key Stock overfished (SBo/ SBus<1) Stock not overfished (S8o/ SBusv M 0
Stock subject to overfishingko/ Fusvk M 0 2%
Stock not subject to overfishingatko/ FusvK M 13% 17%

Not assessed / Uncertain

Thepercentages are calculated as the proportion of model terminal values that fall within each quadrant with model weightsttal
account

INDIAN OCEAN STOCKMANAGEMENT ADVICE

Stock status A new stock assessment was carried out for yellowfin tuna in 2021. The 2021 stock assessment was
carried out using Stock Synthesis Il (SS3), a fully integrated model that is currently used to provide scientific advic
for the three tropical tunas stocks the Indian Ocean. The model used in 2021 is based on the model developed in
2018 with a series of revisions that were noted during the WPTT in 2018, 2019 and 2020. The model uses four type
of data: catch, size frequency, tagging and CPUE indicesrdpespd final assessment model options correspond

to a combination of model configurations, including alternative assumptions about the spatial structure (2 options),

longline CPUE catchability (2 options on the effect of piracy), weighting of the tatggamet (lambda =0.1 or 1),

steepness values (0.7, 0.8, and 0.9), natural mortality values (2 options), and growth parameters (2 options). The

model ensemble (a total of 96 models) encompasses a range of stock dynamics.
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A number of sensitivity runs wereoeducted to address additional uncertainty, including two new natural
mortalities (based on maximum age of 10.9 and 18, respectively), a new growth curve (based on the most recen
aging study), an assumedngline catchability increase (1% per year), ad a® a model that includes only the
Japanese size data for the Longline fishery. The results of these models generally indicate a more pessimistic sto
status and would lower the estimated median biomass if included in the final grid of models. Hothevessults

from the sensitivity runs were within the range of uncertainty estimated by the model grid. The sensitivity models
still require further exploration to ensure uncertainty is being captured appropriately and models are rot mis
specified. Othekey uncertainties (for example, catch levels) were not explored

The new model grid represents a marked improvement over the previous results available in 2018 and incorporates
a far wider range of uncertainty. According to the information available il 20 total catch has remained above

the estimated MSY since 2012 (i.e., between 3991080d 448,642), with the 2019 catch (448,642 being the

largest since 201(or details see WPTT23 report).

Overall stock status estimates do not differ substalhifrom the previous assessment. Spawning biomass in 2020
was estimated to be 31% on average of the unfished (1950) |ehadide(). Biomass estimates have been generally
declining over time and particularly since 20FEIg@). Spawning biomass in 20%&s estimated to be 87% of the
level that supports the maximum sustainable yield»(&BSBusy= 0.87). Current fishing mortality is estimated to
be 32% higher thanvsy(Fao2d Fusy= 1.32). The probability of the stock being in the red Kobe quadrant in 2020 is
estimated to be 68%. On the weigbt-evidence available since 2018, the yellowfin tuna stock is determined to
remainoverfishedandsubject to overfishingTable landFig. J.

It is noted that the estimated productivity of the stock (MSY) was very low for some of the scenarios of the reference
grid. Their plausibility and reasons for this low productivity are yet to be fully investigaisdoted that there is

also considrable uncertainty in the reported catches by some fisheries. In parti@gdaeral artisanal fisheries have
increased their catches substantially in recent years, the implication of which should be further investigated. There
was a lack of information texplain this sharp increase in catch. Inconsistencies in the biomass trend by region also
remain unresolved and this also deserves further investigation.

Outlook. The increase in catches in recent years has substantially increased the pressure orath®b&din stock,
resulting in fishing mortality exceeding the M&Yated levels. The critical errors in the projections and estimations

for computing probabilities in the K2SM developed in 2018 have been addressed and the updated projections no
longer sufér from the issues previously experienced.

Management advice

For each catch scenario, the probability of the biomass being below the IBBel and the probability of fishing
mortality being above ysywere determined over the projection horizon usingttieltaMVLN estimator (Walter &
Winker 2019), based on the variancevariance derived from estimates of SB/SEnd F/ksyacross the model
grid. According to the K2SNidble 3,

1 if catches are reduced to 60% of 2020 leVisre is >50% probability of being above Bmsy levels by 2023.

9 if catches are reduced to < 80% of 2020 levels there is a >50% probability of being above BMSY in 2030.

9 if catches are reduced to less than 80% of 2020 levels there would be a >50% prolékelitging
overfishing (F<Fmsy) by 2023 and also by 2030.

1 The probability of breaching the biological limit reference point (0.4Bmsy) with 2020 catches is 7% by 2023
and 64% by 2030. The probability of breaching the F limit reference point (1.4 Fmsyp2dthatch is 52%
by 2023 and 78% by 2030.

The Commission has an interim plan for the rebuilding the yellowfin stock, with catch limitations based on
2014/2015 levels (Resolution 21/01which superseded 19/01, 18/01 and 17/01). Some of the fisheriestsubject
catch reductions have achieved a decrease in catches in 2020 in accordance with the levels of reductions specifie

42020 catch levels indicate the nominal ca@hailable to the WPTT at its session in October 2021 (WPTT23).
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in the Resolution; however, these reductions were offset by increases in the catches from CPCs exempt from an
some CPCs subject to liadibns on their catches of yellowfin tuna.

The following key points should also be noted:

w

Maximum Sustainable Yield (MSYgstimate for the Indian Ocean stock is 349,0QGth a range between
286,000412,000t (Table 3. The 2018020 average catches (4,383t) were above the estimated MSY level.
The last year (2020), catch has been substantially higher than the median MSY.

Interim reference points Noting that the Commission in 2015 agreed to Resolution 15/10 on target and limit
reference points and aatision framework, the following should be noted:

Fishing mortality 2020 fishing mortality is considered to be 32% above the interim target reference point of
Fusy and below the interim limit reference point of 1.4#&(Fig.3).

Biomass 2020 spawningibmass is considered to be 13 % below the interim target reference pointyaf SB
and above the interim limit reference point of 0.4%&B(Fig.3).

Catch data uncertaintythe overall quality of the nominal catches of yellowfin tuna shows some large
variability between 1950 and 2020. In some years, a large portion of the nominal catches of yellowfin tuna had
to be estimated, and catches reported using species or gear aggregates had to be further broken down. The
data quality was particularly poor beegn 1994 and 2002 when less than 70% of the nominal catches were
fully or partially reported, with most reporting issues coming from coastal fisheries. The reporting rate has
generally improved over the last decade however detailed information on datactiolh procedures, which
determines the quality of fishery statistics, is still lacking.

Main fisheries(mean annuatatch 201620):purse seine ~34.3% (FAD associated school ~24%; free swimming
school ~8.6%; unclassified ~1.7%); Line: 33&lbet ~19.1%; Longline ~8.5%; All other gears ~4&901.

Main fleets(mean annuatatch 201620): European Union ~18.2% (Epain ~11%; EBrance ~6.7%, Eltaly
~5%); I.R. Iran ~12.3%; Maldives ~10.9%; Seychelles ~9.7%; Sri Lanka ~8.9%|ddtthed%o.

References
Walter, J., Winker, H., 2019. Projections to create Kobe 2 Strategy Matrices using the multivaniaieriab
approximation for Atlantic yellowfin tuna. ICCATRS/2019/145¢12
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TABLE 2vellowfin tuna: Stock synthesis assessment Kobe Il Strategy Matrix. Probability of violating thaseiyrget (top) and limit
(bottom) reference points for constant catch projections (relativéhie catch level from 202810%,- 30%,-20%,-10%, 0%, +10%, +20%)
projected for 3 and 10 years

Alternative catch projections (relative to the catch level from 2020) and probability of

violating MSYbased target reference points

(SBarg = SBisy, Rarg = FVIS\&

Reference point and
projection timeframe 60% 70% 80% 90% 100% 110% 120%
SBo23 < Busy 0.45 0.56 0.68 0.74 0.76 0.82 0.88
Foo23> Rusy 0.13 0.30 0.53 0.63 0.72 0.82 0.91
SBozo< Busy 0.1 0.33 0.54 0.76 0.93 0.99 1
Foo30> Fusy 0.07 0.31 0.49 0.69 0.84 0.97 0.99

Alternative catch projections (relative to the catch level from 2020) and probability of
violating MSYbased limit reference points

(SBm = 0.4 SBsy, Fim= 1.4 Fis)

Reference point and
projection timeframe 60% 70% 80% 90% 100% 110% 120%
SBo23< Biim 0 0 0 0.05 0.07 0.1 0.16
Foo23> Rim 0.03 0.11 0.25 0.43 0.52 0.63 0.78
SBozo< BLim 0 0 0.01 0.18 0.64 1 1
Fo030> Rim 0.02 0.19 0.33 0.60 0.78 0.98 0.98
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APPENDIA 2
EXECUTIVEBUMMARY, SNORDFISH

TABLE 1Status of swordfishX{iphias gladiusin the Indian Ocean

2021 stock
Areal Indicators status
determination

Catch 2028(t) [Hc Znnp
Average catch 2018020 ()| o nZy py

MSY (1,000t) (80@l)| o 0 cdd T
Indian Ocean Fusv(80% CI) 0.23 (0.150.31) 98%
SBssy(1,000 t) (80% CI 59 (4X77)
Fo18Fusv(80% CI) 0.60 (0.4@0.83)
SBo018/SB1sv(80% CI) 1.75 (1.282.35)
SBo19SBi950(80% CI) 0.42 (0.360.47)

1Boundaries for the Indian Ocean stadsessment are defined as the IOTC area of competence
2Proportion of 2020 catchully or partially estimated by IOTC SecretartaB%

Colour key Stock overfishedSBea/SBasy< 1) Stock not overfishedSBea/SBusv ) M
Stock subject toverfishing (Rea/Fvsv 1) 0.005
Stock not subject to overfishingybk/Fusv M 0.01 0.98
Not assessed/Uncertain

INDIANOCEAN STOGKMANAGEMENADVICE

Stock statusA new assessment was undertaken in 2020 using stock synthesiBshighies data up to 2018. The
assessment uses a spatially disaggregated, sex explicit and age structured model. The SS3 model, used for stc
status advice, indicated that M$sed reference points were not exceeded for the Indian Ocean population as a
whole (RoidFus< 1; SBudSBusy> 1). The two alternative models (ASPIC and JABBA) applied to swordfish also
indicated that the stock was above a biomass level that would produce MSY. Spawning biomass in 2018 wa
estimated to be 483% of the unfished le¥s. Most recent catches of 33,590 t in 2019 are approximately at the
MSVevel (33,000 t). On the weiglatf-evidence available in 2020, the stock is determined tadieoverfishedand

not subject to overfishindTable 1 Fig. 2.

Outlook. The decrease itongline catch and effort from 2005 to 2011 lowered the pressure on the Indian Ocean
stock as a whole, and despite the recent increase in total recorded catches, current fishing mortality is not expectec
to reduce the population to an overfished state o\the next decade. There is a very low risk of exceeding MSY
based reference points by 2028 if catches are maintained at 2018 levels (<5% risk¢hat sy and <10% risk

that Fo2e> Fusy (Table 3. However, the Southern regions exhibtiéclining biomass trends which indicate higher
depletion in these regions, compared to northern regions

Management advice The most recent catches (33,590 t in 2019) are at approximately the MSY level (33,000 t).
Under the current levels of catches, thpasvning biomass is projected to remain relatively stable, with a high
probability of maintaining at or above the sfor the longer term. Nevertheless, the Commission should consider
limiting the catches so as not to exceed the 2018 catch level (30 &4he time of the assessment) to ensure that

the probability of exceeding the @&target reference points in the long term remains minimal (2%). Projections
indicate that an increase of 40% or more from 2018 catch levels will likely result in thedsicingoping below the
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SBusylevel for the longer term (>75% probability). Taking into account the updated information regarding swordfish
stock structure (I0T2020WPB1809), as well as the differential CPUE and biomass trends between regions, the
WPB shald continue to discuss the swordfish stock assessment model specifications and consider the feasibility of
including a multistock assessment in 2023. Recognising that there is recurring evidence for localised depletion in
the southern regions (particulprthe South West) the WPB expresses concern and suggests this should be further
monitored.

The following key points should also be noted:

1 Maximum Sustainable Yield (MS¥stimate for the Indian Ocean is 33,000 t.

91 Provisional reference pointsnoting that the Commission in 2015 agreedResolution 15/1®n target
and limit reference points and a decision framewdhle following sould be noted:

a. Fishing mortality current fishing mortality is considered to be below the provisional target
reference point of gsyand below the provisional limit reference point of 1.4&HFig. 3.

b. Biomass current spawning biomass is considered ® dbove the target reference point of
SBusy and therefore above the limit reference point of 0.4%88Fig. 3.

1 Main fisheries (mean annualcatch 205-20): offshore longline catches, including sharks and
swordfishtargeted longlines, comprised mothan 60% of total swordfish catches in the Indian
Ocean in recent years. The remaining catches mainly came from coastal longline (~22%) and
gillnets (~13%)Hig.1).

1 Main fleets fnean annualcatch 205-20): about 65% of swordfish catches aezcounted for by
four fleets: Sri Lanka (longlirgglinet): ~38%; Taiwan,China (longline): ~21%; India (coastal
longline):-8%; EU,Spain (swordfisargeted longline): 8%.

Pagel21of 227


https://www.iotc.org/cmm/resolution-1510-target-and-limit-reference-points-and-decision-framework

|IOT@2021¢SC2¢R[E]

40 40 40 40
a b
— —_
= =
o o
o o
e <
- -
> x
= =
£ 20+ 20 £ 201
O [}
= =
(0] (o]
[&] (8]
© ©
- -
o O
[ [
- T T T ™~ 0 0+ —= r
1950 1855 1860 1965 1970 1975 1980 1985 1990 1985 2000 2005 2010 2015 2020 1950 1955 1960 1965 1970 1975 1980 1985 1980 1995 2000 2005 2010 2015 2020
Purse seine | Other . Longline | Deep-freezing Line | Handline . Other == Purse seine Baitboat
. Longline | Other Line | Coastal longline Baitboat === Longline Gillnet
[ Longline | Fresh Line | Trolling Gillnet - Line == Other

Fig. 1.Annual time series of (a) cumulativeminal catches (t) by fishegnd (b) individual nominal catches (t) by fishegoup for
swordfish during 195€020. Longline|Other swordfish and sharksargeting longlinesQther. all remainindishinggears

Overfished
>
0
£
w
A
w
[=2]
=
=g
€@
5
>
o
>
[0
E E
&oF
L
7
£
[T
vV
w

T T T T T
0.0 05 1.0 1.5 20 25 3.0

SB<SBmsy SB=SBmsy SB>SBmsy

SB/SBmsy

Fig. 2.Swordfish: current stock status, relative toysx-axis) and frsy(y-axis) reference points for the final model grid. Triangles represent
MPD estimates from individual models (white triangle represent the estimate from the basic model). Grey dosemepreertainty from
individual models. The dashed lines represent limit reference points for Indian Ocean swordfish (8BSRBsvand km = 1.4*FMSY)

Pagel22of 227



|0T@2021cSC2CR[E]

Table 2.Swordfish: SS3 aggregated Indian Ocean assessment Kobe |l StrategyRvtatiakility percentage)of exceeding the MSlased
target reference points for five constant catch projections relative to 2018* catch level (3f),89%, £20%, $40%) projected for 10 years

Pr (SB<SBv)

Catch 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

60% 000 000 000 000 000 000 0.00 0.00 0.00 0.00
80% 000 000 000 000 000 000 0.00 0.00 0.00 0.00
100% 0.00 0.00 000 001 001 001 001 002 0.02 0.02
120% 0.00 000 0.01 002 003 006 008 011 013 0.18

140% 000 001 001 004 010 017 025 032 040 047

Pr (F>Rsy)

Catch 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

60% 000 0.00 000 000 000 000 000 0.00 0.00 0.00

80% 000 000 000 000 000 000 0.00 0.00 0.00 0.00

100% 0.02 0.03 004 004 004 005 006 0.07 0.06 0.07

120% 0.10 0.13 018 021 026 030 032 035 038 042

140% 0.25 034 044 051 057 062 066 070 0.73 0.78

* 2018 catches, at the time of the last swordfish assessment conducted in 2020.
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APPENDIA 3
EXECUTIVEBUMMARY. BLACKMARLIN

TABLH. Status of black marlifistiompaxindicg in the Indian Ocean

2021
Ared Indicators stock status
determination

Catch 2020 (8] 16,977
Average catch 2012020 (t) | 18,289
MSY (1,000 t) (95% d 17.30 (11.0Q 35.02)
. Fusy(95% CI) 0.20 (0.12 0.34)
Indian Ocean Busy(1,000 1) (95% C|| 87.39 (53.82167.70)
FooteFsy(95% CI) 0.53 (0.2 1.05)
BoosBusy(95% Cl) 1.98 (1.4% 2.57)
Bro1dBo (95% CI) 0.73 (0.53 0.95)

1Boundaries for the Indian Ocean staxdsessment are defined as the IOTC area of competence
2Proportion of 2020 catch fully or partially estimated by IOTC Secretabif43

Colour key Stock overfished (Ba/Bmsy< 1) Stock not overfished (B/Busv M
Stock subject toverfishing (fa/Fusy 1)
Stock not subject to overfishingyé/FusvK M

Not assessed/Uncertain

INDIANOCEAN STOGKMANAGEMENADVICE

Stock statusA stock assessment based on JABBA, a Bayesiarsgtate production model (agggregated), was
conducted in 2021 for black marlifihe relative point estimates for this assessment arg&#0.53 (0.221.05) and
B/Bus+1.98 (1.422.57). The Kobe plotif- 2) indicated that the stock is nstibject to overfishingand is currently

not overfished(Table A8; Fig. 2), however these status estimates are subject to a high degree of uncertainty. The
recent sharp increases in total catches (e.g., from 13,000 t in 2012 to over 22,000 t by 2016), and conflicts ir
information between CPUE and catch datadeto large uncertainties in the assessment outputs. Similar
uncertainties were observed in the 2018 assessment of black marlin, which caused the point estimate of the stock
status to change from the red (2016) to the green (2018) zone of the Kobe phatutviiny evidence of a rebuilding

trend. Since 2018, there has been no discernable improvement in the data available for black marlin and the
subsequent assessment outputs remain uncertain and should be interpreted with cauthkmsuch, there is no
reasot 0t S 2dzZaGAFAOFGA2Yy (G2 OKFy3aS GKS ad201 adl ddza FN

Outlook. While the recent high catches seem to be mainly due to developing coastal fisbeeieding in the core
habitat of the species (mainhR Iran, India and Sri Lank#)e CPUE indicators are from industrial fleets operating
Y2aifte 2FFakKz2NB 2y (KS SR3ISa 2F (KS aLISO0OASaQ RAAGNA
CPUE indices from gilinet and coastal longline fleets to inform stock assesaou®is. Moreover, catches remain
substantially higher than the limits stipulated in Res 18/05 and are a cause for concern as this will likely continue tc
drive the population towards overfished status.
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Management adviceThe2020 catches (6,977t) (Fig. 3 were substantially higher than the MSY limits stipulated

in Res (18/05) which is 9,932 t. The Commission should provide mechanisms to ensure that catch limits are no
exceeded by all concerned fisheries. Projections were not carried out due tpdbe predictive capabilities
identified in the assessment diagnostics

The following key points should be noted:

1 Maximum Sustainable Yield (MS¥gstimate for the whole Indian Ocean is 17,300 t.

9 Provisional reference pointsalthough the Commission adopted reference points for swordfish in
Resolution 15/10bn target and limit reference points and a decision framdgnop such interim
reference points nor harvest control rules have been established for black marlin.

1 Main fisheries(mean annuakatch 205-20): black narlin are largely considered to be a ntarget
species of industrial and artisanal fisheries. Gillnets accouraldout 56% of total catches in the
Indian Ocean, followed by coastal longline, troll and handling2%8),and longline (9.8%J-ig. 1.
Theremaining catches taken with other gears contributed to 3.1% of the total catches in recent
years.

1 Main fleets (nean annualkatch 205-20): more than 75% of the total catches of black marlin are
accounted for by three fleets: I.R. Ir@aillnet): 31%; India (gillnet and coastal longline): 24%; Sri
Lanka (gillnet and fresh longliné)8%. The 27 other fleets catching black marlin contributed to
23.9% of the total catch in recent years.
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Fig. 1.Annual time series of (a) cumulatimeminal catch (t) by fishergind (b) individual nominal catches (t) by fishgrgupfor
black marlin during 1952020. Longling] Other: swordfish and sharkigrgeted longlinesPther: all remainindishinggears
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Fig. 2 Black marlin: JABBA Indian Ocean assessment Kobe plots for black marlin (contours are the 50, 80 and 95 percentiles of th
2019 estimate). Black line indicates the trajectory of the point estimates for the total biomass ratig§BiBd fishing mortalit
ratio (F/musy for each year 195(2019.
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APPENDIA 4
EXECUTIVEBUMMARY. BLUEMARLIN

Table 1 Status of blue marlirMakaira nigricanyin the Indian Ocean

2021 stock statu
determination

Ared Indicators

Catch 2028(t) | 6,958
Averagecatch 20162020 (t) | 8,701
MSY (1,000 t) (80% ( 9.98 (8.18;11.86)
Fusv(80% CI) 0.21 (0.13%; 0.35)
Busy(1,000 t) (80% CI| 47 (29.9¢ 75.3)
Fo17Fusv(80% CI) 1.47 (0.96 2.35)
Bro17Busy(80% CI) 0.82 (0.56; 1.15)
Br017B0(80% CI) 0.41 (0.28&; 0.57)
1Boundaries for the Indian Ocean are defined as the IOTC area of competence
2Proportion of 2020 catchully or partially estimated by IOTC Secretaris&: 26

* Estimated probability that the stock is in the respectipgadrant of the Kobe plot (shown below), derived from the confidence
intervals associated with the current stock status

Colour key Stock overfished (Ba/Bus< 1) Stock not overfished (Bw/Busv M
Stock subject to overfishingytg/Fusv> 1) 87% 10%

Stock not subject to overfishing,b5/FusvK M 0% | 3%
Not assessed/Uncertain

The percentages are calculated as the proportion of model terminal values that fall within each quadrant with model \akéghistb
account

Indian Ocean

INDIANOCEAN STOGKMANAGEMENADVICE

Stock statusNo new stock assessment for blue marlin was carried out in 2021 so the stock status is based on the
2019 assessment conducted using the Bayesian -Sjpéee Surplus Production model JABBWch suggests that

there is an 87%robability that the Indian Ocean blue marlin stock in 2017 is in the red zone of the Kobe plot,
indicating the stock isverfishedandsubject to overfishing Bx017Bus=0.82 and fo17/Fus=1.47) as shown ihable

1 and Fig. 2 The most recent catch isvier than the estimate of MSY (Catelh= 8,486 t; MSY = 9,984 t). The
previous assessment of blue marlin concluded that in 2015 the stockuinect to overfishindput not overfished.

The change in stock status can be attributed to increased catches for the perioe2Q07%s well as improved
standardisation of CPUE indices, which includes the area disaggregation of JPN and TWN indices to account for fle
dynamics.

Outlook. The Boi7/Bwmsvytrajectory declined from the mid980s to 2008 and a steady increase ofvs¥Bince the
mid-1980s has continued unabated. Periodic data conflict between the CPUE indices included in the assessmen
particularly JPN and TWN, irtlauncertainty in Boi7Busvand RoidFusyLJI2 Ay G SaGA Yl G6Saod | 24
sensitivity analysis indicated that omitting any of the CPUE-8emes would not alter the stock status.

Management advice.The current catches of blue marlin (averadeB@01t in the last 5 years, 2@2020) are

lower than MSY (9,984 t). The assessment conducted in 2017 indicated that the stock was overfished and subjec
to overfishing. In order to achieve the Commission objectives of being in the green zonekafttad®lot by 2027
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(Fo27 < Fusyand Bo27 > Busy with at least a 60% chance, the catches of blue marlin would have to be reduced by
35% compared to the average of the last 3 years, to a maximum value of approximately 7,800 t.

The following key points shédialso be noted:

1
T

Maximum Sustainable Yield (MSYgstimate for the Indian Ocean blue marlin stock is 9,984 t
(estimated range 8,18(11,860 t)

Provisional reference pointsalthough the Commission adopted reference points for swordfish in
Resolution 15/10n target and limit reference points and a decision framk, no such interim
reference points, nor harvest control rules have been established for blue marlin.

Main fishing gear ihean annualcatch 205-20): blue marlin are largely considered to be a non
target species of industrial and artisafiaheries. Longline catches account for arouéetof total
catches in the Indian Ocean, followed Ines (18.6%)and gillnets (18%(Fig. 3. The remaining
catches taken with other gears contributed to 2.4% of the total catches in recent years.

Main fleets (meanannual catch 205-2020: around 70% of the total catches of blue marlin are
accounted for by three fleets: Taiwan,China (longliBé)1%; Sri Lanka (gillnet, hook and line and
longline): 3.4% and Indh (coastal longline and gillngt9.7%
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Fig. 2.Kobe stock status plot for the Indian Ocean stock of blue marlin, from the final JABBA base case (the black line rapesahedf
the stock over time. Contours represent the smoothed probability distribution for ZB8bleths are probability relative to the maximum)
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Table 2.Blue Marlin: Indian OcealABBAKobe Il Strategy Matrirobability percentage)f achieving the green quadrant of the KOBE plot
nine constant catch projections, with future catch assuming to bel30% (in increments of 10%) of the 2017 catch |el&0R29t)

TAC | Year 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027
30% (3609) 20 39 58 71 81 87 91 93 95
40% (4812) 20 36 51 63 72 79 83 87 90
50% (6014) 21 33 44 54 62 68 73 77 81
60% (7217) 20 29 38 45 51 56 60 64 67
70% (8420) 20 26 32 37 41 45 47 50 =
80% (9623) 20 23 26 28 30 31 33 34 35
90% (10826) 17 18 19 19 20 20 20 20 20

100% (12029) 11 11 11 10 10 10 10

110% (13232) 7 6 6 6 5 5 4 4 4
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APPENDIAS
EXECUTIVEBUMMARY, STRIPEIM ARLIN

Table 1 Status of striped marlinKajikiaauday in the Indian Ocean

2021stock
status
determination

Areal Indicators

2,587

3,292

4.60 (4.125.08¢
4.82 (4.48 5.16)
0.26 (0.2@0.33)
0.23 (0.23 0.23)
17.89 (14.34 23.11)
6.162(6.343, 5.837)
2.04 (1.35 2.93)
3.93 (2.30-:5.31)
0.32 (0.220.51)
0.47 (0.350.63)
Bro19Bo(JABBA| 0.12 (0.10; 0.19)

{ wnke{n(SS3) 0.06 (0.05 0.08)
1Boundaries for the Indian Ocean are defined as IOTC area of competence
2Proportion of 2020 catchully or partially estimated by IOTC Secretariat:5%6

3 JABBA estimates are the range of central values shown in Fig. 2

4SS3 is the only model that used SR/SBall others used Bigsy

* Estimated probability that the stock iis the respective quadrant of the Kobe plot (shown below), derived from the confidence
intervals associated with the current stock status

Catch 2028(t)
Average catch 2018020 (t)
MSY (1,000 t) (JABB,
MSY (1,000 t) (SS]
Fusy(JABBA)
Fusy(SS3)
Busv(JABBA)
SB1sv(SS3)
Fo19Fusv(JABBA)
Foo19Fusy(SS3)
Bro19Busv(JABBA)
SBo19SBusv(SS3)

Indian Ocean

Colour key

Stock not overfished (B/Bumsvk N

Stock subject toverfishing (ra/Fusv 1)

0.0%

Stock overfished (Ba/Bumsy< 1)
100%

Stock not subject to overfishingybk/Fusv M

0.0% |

0.0%

Not assessed/Uncertain

The percentages are calculated as the proportion of model terminal values that fall within each quadrant with model takéghisto

account

INDIANOCEAN STOGKMANAGEMENADVICE

Stock statusin 2021a stock assessment was conducted based on two different models: JABBA, a Bayesian state
space production model (aggggregated); and SS3, an integrated model {&gectured). Both models were
generally consistent with regards to stock status and confirmed the results from 2012, 2013, 2015, 2017 and 201¢
assessments, indicating that the stock is subject to overfishingsfF>aivd is overfished, with the biomass being
below thelevel which would produce MSY (B<B for over a decade. On the weigbt-evidence available in 2021,

the stock status of striped marlin is determined todeerfishedand subject to overfishingdTable 1 Fig. J.

Outlook Biomass estimates of tHadian Ocean striped marlin stock have likely been below BMSY since the late
d n §Xi@e stock has been severely depleted (8#30.12; JABBA model). The outlook is pessimistic, and a
substantial decrease in fishing mortality is required to ensure a reddemhance of stock recovery in the
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foreseeable futureTable 3. It should be noted that point estimates from SS3 indicate thatfusyare higher
than those estimated by JABBA.

Management adviceCurrent or increasing catches have a very high risk of further decline in the stock status. The
current 20 catches 2,587t; Fig. ) are lower than MSY (4,601 t) but the stock has been overfished for more than

a decade and is now in a highly depleteatst If the Commission wishes to recover the stock to the green quadrant

of the Kobe plot with a probability ranging from 60% to 90% by 2026 as per Resolution 18/05, it needs to provide
mechanisms to ensure the maximum annual catches remain between®0®00 t Table 3.

The following key points should also be noted:

I Maximum Sustainable Yield (MSYgstimates for the Indian Ocean stock are highly uncertain and
estimates range between 4,270¢t5,180 t. Howeverthe current biomass is well below the:ds
reference point and fishing mortality is in excess wfyBt recent catch levels.

91 Provisional reference pointsalthough the Commission adopted reference points for swordfish in
Resolution 15/10on target and limit reference points and a decision framewaork such interim
reference points have been established for striped marlin.

1 Main fisheries (mean annualcatch 205-20): striped marlin is largely considered to be a ntarget
species of industrial fisheries. Gillnets account fail% of total catches in the Indian Ocean, followed by
longlines (38%)and lines (9.2%¥{g. 3. The remaining catchdaken with other gears contributkto
1.4% of the total catches in recent years

1 Main fleets fmean annualcatch 205-20): around B% of the total catches of striped marlin are
accounted for by four fleets: I.R. Iran (gillneth.@6; Pakistan (gillnetR2%; Taiwan,Chindongline):
15.8% and Indonesia (coastal and offshore longliné)7%.
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Table 2.Striped marlin: JABBA Indian Ocean assessment Kobe Il Strategy Rtatixbility percentage)of violating the MSY
based target reference points for nine constant caprbjections relative to the 2019 catch level (3,GP4 + 10%, 0%, +
30% +40%) projected for 3 and 10 years

Reference point and Alternative catch projections (relative to the 2019 catch of 3,001 t)
projection timeframe and probability (%) of violating MS¥ased target reference points (Btarg 8 Ftarg = kisy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(1,801 1) (2,101t) (2,401t (2,7011) (3,001 1) (3,301 1) (3,602 1) (3,902 1) (4,202 1)
Bro22 < Busy 100 100 100 100 100 100 100 100 100
Fo022> Fusy 21 49 75 90 97 99 100 100 100
Bro29 < Busy 6 18 39 62 82 93 98 100 100
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Table 3.Striped marlinProbability percentagepf achieving the KOBE green quadrat from 2@P29 for a range of constant

catch projections (JABBA).

TAC | Year 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
300 4 31 75
600 2 22 62
900 1 15 48 79
1201 1 9 33 65
1501 1 6 22 49 73
1801 0 3 13 32 55 75
2101 0 2 7 19 37 55 71 82
2401 0 1 3 10 21 35 49 61
2701 0 0 2 5 10 18 28 38
3001 0 0 1 2 4 8 13 18
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APPENDIAG
EXECUTIVBUMMARY, INDO-PACIFICGRAILFISH

Table 1 Status of IndéPacific sailfishigtiophorus platypterusin the Indian Ocean

2021 stock status

Ared Indicators o
determination

Catch 2029 (t) | 26,890
Average catch 2018020 (t) | 29,897
MSY (1,000 t) (80% Q 23.9(16.1¢ 35.4)
Fusy(80% CI) 0.19 (0.14 0.249)
Bwsy(1,000 t) (80% CI 129 (8%206)
Fo17Fvsv(80% ClI) 1.22 (1¢ 2.22)
Beo17/Busy(80% CI) 1.14 (0.63; 1.39)
Bz017B0 (80% Cl) 0.57 (0.31¢ 0.70)
1Boundaries for the Indian Ocean stock assessmentlafined as the IOTC area of competence
2Proportion catch estimated or partially estimated by IOTC Secrefari@02Q 30.8%

Colour key Stock overfished (Ba/Bus< 1) Stock not overfished (Bw/Busv M
Stock subject to overfishingytk/Fusv 1) 60%

Stock not subject toverfishing (fea/FusvK M 5% | 16%
Not assessed/Uncertain

The percentages are calculated as the proportion of model terminal values that fall within each quadrant with model &kérhistbd
account

Indian Ocean

INDIANOCEAN STOGKMANAGEMENADVICE

Stock statusNo new stock assessment for InBacific sailfish was carried out in 2021, thilg stock status is
determined on the basis of the 2019 assessmaihg the EMSY model. The data poor stock assessment techniques
indicated that F was aboveu§y(F/Fusw=1.22) and B is aboveu& (B/Busw=1.14). Another alternative model using

the Stock Reduction Analysis (SRA) techniques produced similar results. The stock appears to show a continu
increase in catches which is a cause of condéiqn (), indicating that fishing mortality levels may be becoming too

high Fig. 3. However, both assessment models rely on catch data only, and the catch series is highly uncertain. Ir
addition, aspects of the biology, productivity and fisheries for this speciedyioehwith the data poor status on

which to base a more formal assessment, are also a cause for concern. On theaf«igidlence available in 2019,

the stock status cannot be assessed and is determined to be uncertain.

Outlook. Catches in 2010 and sm@013 have exceeded the estimated MSY, and have also increased by 62%
between 2007 and 2019 his increase in coastal gillnet catches and fishing effort in recent years is a substantial
cause for concern for the Indian Ocean stock, however there is not sufficient information to evaluate the effect this
will have on the resourcdt is also notedtiat 2019 catches (29,635 t) exceed the catch limit prescribBaégolution

18/05 (25,000 t).

Management advice.The cach limits as stipulated ifResolution 18/05have been exceeded. The Commission
should provide mechanisms to ensure thatch limits are not exceeded by all concerned fisherRRasearch
emphasis on further developing possible CPUE indicators from gillnet fisheries, and further exploration of stock
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assessment approaches for data poor fisheries are warranted. Given thedlidata being reported for coastal
gillnet fisheries, and the importance of sports fisheries for this species, efforts must be made to rectify these
information gaps. The lack of catch records in the Persian Gulf should also be examined to evaluatectn@fdegr
localised depletion in Indian Ocean coastal areas.

The following key points should also be noted:

1 Maximum Sustainable Yield (MS¥8stimate for the Indian Ocean stock is 23,900 t.

1 Provisional reference pointsalthough the Commission adopted reference points for swordfish in
Resolution 15/100n target and limit reference points and a decision framewamo such interim
reference points have been established for Ifacific sailfish.

1 Main fisheries (mean annualcatch 205-20): gillnets account for around 70% of total catches in the
Indian Ocean, followed by lines (coastal longline, troll and Hewed) (24%), with remaining catches
recorded under longlines and other gedfsg. J.

1 Main fleets (nean annualcatch 205-20): if we exclude the Republic of Tanzania (whose catch data
have been repeated in recent years by the Secretariat, due tdaitie of explicit reporting from the
country), then three quarters of the total catches of InHacific sailfish are accounted for by four
countries situated in the Arabian Sea: |.R. Iran (gillne&)®8; India (gillnets and coastal longline):
24.1%; SriLanka (gillnets and longlines)4%, andPakistan (gillnets).3%
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APPENDIA7
EXECUTIVEBUMMARY. BULLETTUNA

Table 1. Status of bullet tunaAuxis rochgiin the Indian Ocean

2021 stock statug

Ared Indicators L
determination

Catch 2028(t) | 32,251
Average catch 2012020 (t) | 22,690

MSY (1,000 t) (80% ( unknown
Indian Ocean Fusy(80% CI) unknown
Busy(1,000 t) (80% C| unknown
Fcurrent/FMSY(so% Cl) unknown
BeurrenyBusy(80% CI) unknown
Beurren/Bo (80% CI1) unknown
1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence
2Proportion 0f2020catchfully or partially estimated by IOTC Secretarizi:6%

Colour key Stock overfishedSBea/SBusx 1) Stock not overfished (§B/SBusvg M 0
Stock subject to overfishin@ea/Fysy 1)
Stock not subject to overfishingy/Fusv ™ 0

Not assessed/Uncertain

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status. A new assessment was carried out in 2021 usingddu-limited techniques (CMSY and-EBR)
however the catch data for bullet tuna are very uncertain given the high percentage of the catches that had to be
estimated due to a range of reporting issues. Due to a lack of fishery data for several gears, only preliminary stocl
status indicators cabe used. The lack of data on which to base an assessment of theiséockuse for concern.
{3201 adl Gdza Ay NI fubvdnd RsyfefeiieBce poktS rerhathy uriknawd o2 §. Q &

Outlook. Annual catches of bullet tuna hawteadily increased from around 2,000 t in the early 1990s to around
13,000 tin 2018017. In 2018, catches sharply increased to 33,@0d@dstly due to an increase in catches reported

by Indonesian industrial purse seine fisheriEfg( ). In 2019, thecatches of bullet tuna decreased to less than
24,000 t despite a major increase in the number of Indonesian industrial purse seiners in operation. There is
considerable uncertainty around bullet tuna catches and insufficient information to evaluate #a @ffit these

catch levels may have on the resource. Research emphasis should be focused on improving the data collection ar
reporting systems in place and collating catch per unit effort (CPUE) time series for the main fleets, size composition
and lifetrait history parameters (e.gestimates of growth, natural mortality, maturity, etc.).

Management adviceFor assessed species of neritic tunas and seerfish in the Indian Ocean (longtail tuna, kawakawe
and narrowbarred Spanish mackerel), the MSY wasrested to have been reached between 2009 and 2@l

both Fusyand Busywere breached thereafterTherefore, in the absence of a stock assessment of bullet tuna a limit

to the catches should be considered by the Commission, by ensuring that future calicinet exceed the average
catches estimated between 2009 and 2011 (8,547 t). This catch advice should be maintained until an assessment
bullet tuna is available. Considering that M$&¥ed reference points for assessed species can change over tene, th
stock should be closely monitored. Mechanisms need to be developed by the Commission to improve current
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statistics by encouraging CPCs to comply with their recording and reporting requirements, so as to better inform
scientific advice.

Thefollowing should be also noted:
1 The Maximum Sustainable Yield estimate for the Indian Ocean stock is unknown (Management

advice is based on a proxy from the 3 assessed species)
9 Limit reference points:The Commission has not adopted limit reference pofotsany of the
neritic tunas under its mandate.

1  Further work is needed to improve the reliability of the catch series. Reported catches should be
verified or estimated, based on expert knowledge of the history of the various fisheries or through
statisticd extrapolation methods.

1 Research emphasis should be focused on collating catch per unit effort (CPUE) time series for the

main fleets, size compositions and life trait history parameters ,(esgimates of growth, natural
mortality, maturity, etc.).

1 Speies identification, data collection and reporting urgently need to be improved.

1  There is limited information submitted by CPCs on total catches, catch and effort and size data for
neritic tunas, despite their mandatory reporting status. In the case od2@2ches (reference year
2019), 40% of the total catches was either fully or partially estimated by the IOTC Secretariat,
which increases the uncertainty of the stock assessments using these data. Therefore, the
management advice to the Commission inclsidbe need for CPCs to comply with IOTC data
requirements per Resolution 15/01 and 15/02.

1 Main fisheries(mean annualkcatch 205-2020): bullet tuna are caught using purse seine (58.1%),
followed by line (20.5%) and gillnet (14.5%y( ). Theremaining catches taken with other gears
contributed to 6.9% of the total catches in recent years

1 Main fleets fnean annualcatch 205-2020): most bullet tuna catches are attributed to vessels
flagged to India (36.2%) followed by Indonesia (33,@%g) Thailand (22.1%). The 15 other fleets
catching bullet tuna contributed to 8% of the total catch in recent years
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Fig.1. Annual time series of (a) cumulatimeminal catch (t) by fishergnd (b) individual nominal catch (t) ligherygroup for bullet tuna
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APPENDIA 8
EXECUTIVEBUMMARY. FRIGATHUNA

) ?’”

0

Table 1. Status of frigate tuna®uxis thazarylin the Indian Ocean

2021 stock
Ared Indicators status
determination

Catch 2028(t) | 98,875
Average catctz016;2020 (t) | 98,017

MSY (1,000 t) (80% d unknown
Indian Ocean Fusy(80% CI) unknown
Busy(1,000 t) (80% CI| unknown
Fcurrent/FMSY(so% Cl) unknown
BeurrenyBmsv(80% CI| unknown
Beurren/Bo (80% CI1) unknown

1Boundaries for the Indian Ocean staxdsessment are defined as the IOTC area of competence
2Proportion 0f2020catchfully or partially estimated by IOTC Secretart4:3%

Colour key Stock overfishe@SBea/SBus< 1) Stock not overfished ($B&/SBusvk M 0
Stock subject toverfishing(Rea/Fusy 1)
Stock not subject to overfishingy/Fusv ™ 0

Not assessed/Uncertain

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status. A new assessment was carried out in 2021 usingddu-limited techniques (CMSY and-EBR)
however the catch data for frigate tuna are very uncertain given the high percentage of the catches that had to be
estimated due to a range of reporting issuesieDo a lack of fishery data for several gears, only preliminary stock
status indicators can be used. The lack of data on which to base an assessment of thes ataeluse for
O2y&ARSNIO0fS O2yOSNy o {201 wéantRKsdeierehcy poN rerhaindnihgvn G 2 (]
(Table 2.

Outlook.Estimated catches have increased steadily since thell@i®s, reaching around 30,000 t in the 1@80s,

to between 51,000 and 58,000 t by the rif90s, and steadily increasing to over 90,000 the following ten

years. Between 2010 and 2014 catches have increased to over 105,000 t, rising to the highest levels recordec
although catches have since decline marginally to between 90;0002,000 t since 2014. There is insufficient
information toevaluate the effect that this level of catch or a further increase in catches may have on the resource.
Research emphasis should be focused on collating catch per unit effort (CPUE) time series for the main fleets, si:
compositions and life trait histongarameters (e.gestimates of growth, natural mortality, maturity, etc.).

Management adviceFor assessed species of neritic tunas in Indian Ocean (longtail tuna, kawakawa and narrow
barred Spanish mackerel), the MSY was estimated to have been readwasthe2009 and 2011 and botlkdvand
Busywere breached thereafter. Therefore, in the absence of a stock assessment of frigate tuna a limit to the catches
should be considered by the Commission, by ensuring that future catches do not exceed the average catche
estimated between 2009 and 2011 (1260 t). The reference period (20@®11) was chosen based on the most
recent assessments of those neritic species in the Indian Ocean for which an assessment is available under tt
assumption that also for frigate tuna MSY was reached between 2009 arid Z@is catch advice should be
maintained until an assessment of frigate tuna is available. Considering thab®8¥ reference points for
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assessed species can change over time, the stock should be closely monitored. Mechanisms need to be develope

by

the Commission to improve current statistics by encouraging CPCs to comply with their recording and reporting

requirements, so as to better inform scientific advice.

The following should be also noted:

T
T

=a =

1Y

Total catch (x1,000 t)

The Maximum Sustainable Yield estimate for the Indiare®@atock is unknown (Management advice is
based on a proxy from the 3 assessed species)

Limit reference pointsThe Commission has not adopted limit reference points for any of the neritic tunas
under its mandate.

Further work is needed to improve the iability of the catch series, such as verification or estimation
based on expert knowledge of the history of the various fisheries or through statistical extrapolation
methods.

Research emphasis should be focused on collating catch per unit effort (@Re&/Bgries for the main
fleets, size compositions and life trait history parameters (estimates of growth, natural mortality,
maturity, etc.).

Species identification, data collection and reporting urgently need to be improved.

There is limited inforration submitted by CPCs on total catches, catch and effort and size data for neritic
tunas, despite their mandatory reporting status. In the case of 2020 catches (reference year 2019), 40%
of the total catches were either fully or partially estimated bg lOTC Secretariat, which increases the
uncertainty of the stock assessments using these data. Therefore, the management advice to the
Commission includes the need for CPCs to comply with IOTC data requirements per Resolution 15/01 and
15/02.

Main fisheries(mean annuakatch 205-2020): frigate tuna is mainly caught using gillnets (~40%), coastal
longline and trolling, handlines and trolling ¢98), and to a lesser extent coastal purse seine (1&i%0)

Main fleets (nean annualatch 205-2020): catchesof frigate tuna are highly concentratedith 90% of
catches accounted for by four countri@s recent yearsindonesia(57.5%) Pakistan(12.8%) |.R. Iran
(10.4%)and India(7.9%.
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APPENDIA 9
EXECUTIVEBUMMARY. KAWAKAWA

Table 1. Status of kawakawa(thynnus affinisin the Indian Ocean

2021 stock
Areal Indicators status
determination

Catch 20208(t) | 143,211
Average catch 2018020 (t) | 151,150

MSY (t(80% CI) 148,825 {24,114 222,505)
Indian Ocean Fusv(80% CI) 0.44 (0.20.82) 50%
Busv(t) (80% CI) 355,670 (192,08Q 764,530
Fcurrent/FMSY(SO% Cl) 0.98 (0.851.11)
Bcurrent/BMSY(so% Cl) 1.13 (0.751.5&

1Boundaries for the Indian Ocean stock assessmentlefieed as the IOTC area of competence
2Proportion of2020catchfully or partially estimated by IOTC Secretaritd: P

Colour key Stock overfishe@Bea/Bus< 1) Stock not overfished (B/BusvK M 0
Stock subject to overfishin@yea/Fusy 1) 15%

Stock not subject to overfishingyé/FuswK M 0 0% | 50%
Not assessed/Uncertain

INDIANOCEAN STOGKMANAGEMENADVICE

Stock statusNo new stock assessment was conducted for kawakawa in 2021 and so the results are based on the
assessment carried out in 2020 using digited assessment techniques. The OCOM model indicated that the
fishing mortality F was very close task{F/Fusv=098) and the B above\By(B/Bus=1.13). The estimated probability

of the stock currently being in green quadrant of the Kobe plot is about 50%. Due to the quality of the data being
used, the simple modelling approach employed in 2020, and the large ircie&awakawa catches over the last
decade Fig. 3, measures need to be taken in order to reduce the level of catches which have surpassed the
estimated MSY levels for all years since 2011. Based on the vedighidence available, the kawakawa stock for

the Indian Ocean is classifiedrast overfishedandnot subject to overfishingTable 1 Fig. 3.

Outlook. There is considerable uncertainty about stock structure and the estimate of total catches. Due to the
uncertainty associated with catch data (e.g., 53% of catches partially or fully estimated QTR Secretariat in
2019) and the limited number of CPUE series available for fleets representing a small proportion of total catches,
only data poor assessment approaches can currently be used. Aspects of the fisheries for this species, combine
with the lack of data on which to base a more complex assessmen} ifgegrated models) are a cause for
considerable concern. In the interim, until more traditional approaches are developedpdataapproaches will

be used to assess stock stat@ontinued mcrease in the annual catches for kawakawa is also likely to further
increase the pressure on the Indian Ocean st&®dsearch emphasis should be focused on collating catch per unit
effort (CPUE) time series for the main fleets, size compositions artdlif@istory parameters (e.gestimates of
growth, natural mortality, maturity, etc.)

Management Advice The assessment models rely on catch data, which are considered to be highly uncertain. The
catch in 2019 was equal to the estimated MSY. The availgiinet CPUE of kawakawa showed a somewhat
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increasing trend although the reliability of the index as abundance indices remains unknown. Despite the substantial
uncertainties, the stock is probably very close to being fished at MSY levels and thatdagies may not be
sustained in the longer term. A precautionary approach to management is recommended.

The following should be also noted:

T

The Maximum Sustainable Yield estimate for the Indian Ocean is estimated 483825 twith a

range between 124,114 and 222,505 t and so catch levels should be reduced in future to prevent
the stock becoming overfished

Further work is needed to improve the reliability of the catch series. Reported catches should be
verified or estimated, &sed on expert knowledge of the history of the various fisheries or through
statistical extrapolation methods.

Improvement in data collection and reporting is required if the stock is to be assessed using
integrated stock assessment models.

Limit reference points:The Commission has not adopted limit reference points for any of the
neritic tunas under its mandate.

Research emphasis should be focused on collating catch per unit effort (CPUE) time series for the
main fleets, size compositions anclifait history parameters (e.g. estimates of growth, natural
mortality, maturity, etc.).

Given the limited information submitted by CPCs on total catches, catch and effort and size data
for neritic tunas, despite their mandatory reporting status, the IGECretariat was required to
estimate 53% of the catches (in 2020, with reference year 2019), which increases the uncertainty
of the stock assessments using these data. Therefore, the management advice to the Commission
includes the need for CPCs to compligh IOTC data requirements per Resolution 15/01 and
15/02.

Main fisheries (mean annualcatch 205-2020): kawakawaare caught mainly by gillnets56%),
followed bypurse seies (including coastal ones36%) andines(~16%)Fig. 1.

Main fleets fneanannualcatch 205-2020): catchesof kawakawaare highly concentratedwith

most catches attributed to vessels flagged to Indonesia (28.3%) followed by I. R. Iran (23.6%) and
India (21.4%). The 32 other fleets catching kawakawa contributed to 26.8% tital catch in

recent years.
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APPENDIZ20
EXECUTIVEBUMMARY, LONGTAIJUNA

Table 1. Status of longtail tunalfhunnus tonggdlin the Indian Ocean

2020 stock
Ared Indicators status
determination

Catch 2028(t) | 132,529
Average catch 2012020 (t) | 133,584

MSY (t) (80% C| 128,750 (99,902, 151,357)
Indian Ocean Fusv(80% CI) 0.32 (0.1%; 0.66)

Busv(t) (80% CI) 395,460 (129,24Q 751,316)
Fturrem/FMSY(SO% Cl) 1.52 (O.75]C 2.87)
Bcurrem/BMSY(Bo% Cl) 0.69 (04& 1.21)

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence
2Proportion 0f2020catchesfully or partially estimated by IOTC Secretariat in 20206

Colour key Stock overfishe@Bea/Bus< 1) Stock not overfished (B/BusvK M 0
Stock subject to overfishin@ea/Fusy 1) 2%

Stock not subject to overfishingyéi/FuswK M 0 2% | 20%
Not assessed/Uncertain

INDIANOCEAN STO@KMANAGEMENADVICE

Stock status.No new assessment was conducted for longtail tuna in 2021 and so the results are based on the
assessment carried out in 2020 using @gtimised CatclOnly Method (OCOM). Analysisngsthe OCONhdicates

that the stock is being exploited at a rate that exceedgékin recent yearand that the stock appears to be below
Busvand above frsv(76% of plausible models rupg-ig. 3. Catches were above MSY between 2010 and 2018 but
steadily declined from 2012 to were less than 113,000 t in 2019, below the estimatedgSY. (The EoigdFusy

ratio is slightly higher than previous estimates. The estimate oBthe/Busyratio (0.69) was lower than in previous
years, reflecting deining abundance. An assessment using a biomass dynamic model incorporating gillnet CPUE
indices was also undertaken in 2020 and results were consistent with OCOM in terms of status. Therefore, base
on the weightof-evidence currently available, the stoés considered to be botlverfished and subject to
overfishing(Table 1 Fig. 3.

Outlook. There remains considerable uncertainty about the total catches of longtail tuna in the Indian @bean.
increase in annual catches to a peak in 2012 increased the pressure on the longtail tuna Indian Ocean stock, althouc
the catch trend has reversed sm then. As noted in 2015, the apparent fidelity of longtail tuna to particular
areas/regions is a matter for concern as overfishing in these areas can lead to localised deRlesearch
emphasis should be focused on collating catch per unit effort E}Rlthe series for the main fleets, size
compositions and life trait history parameters (egstimates of growth, natural mortality, maturity, etc.)

Management adviceThe catch in 2019 was below the estimated MSY but the exploitation rate has besgsing
over the last few years, as a result of the declining abundance. Despite the substantial uncertainties, this suggest
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that the stock is very close to being fished at MSY levels and that higher catches may not be sustained. /
precautionary approacto management is recommended

The following should be also noted:

 The Maximum Sustainable Yield estimafearound 128,750 t wasxceeded between 2011 and
2018. Limits to catches are warrantemrecover the stock to the\gvlevel.

9 Limit reference points:The Commission has not adopted limit reference points for any of the
neritic tunas under its mandate.

1 Further work is needed tomprove the reliability of the catch series. Reported catches should be
verified or estimated, based on expert knowledge of the history of the various fisheries or through
statistical extrapolation methods.

1 Improvements in data collection and reportingearequired if the stock is to be assessed using
integrated stock assessment models.

1 Research emphasis should be focused on collating catch per unit effort (CPUE) time series for the
main fleets (I.R. Iran, Indonesia, Pakistan, Sultanate of Oman and kiziadompositions and life
trait history parameters (e.gestimates of growth, natural mortality, maturity, etc.).

1 There is limited information submitted by CPCs on total catches, catch and effort and size data for
neritic tunas, despite their mandatorgporting status. In the case of 2020 catches (reference year
2019) 30% of the total catches were either fully or partially estimated by the IOTC Secretariat,
which increases the uncertainty of the stock assessments using these data. Therefore, the
managenent advice to the Commission includes the need for CPCs to comply with IOTC data
requirements per Resolution 15/01 and 15/02.

1 Main fisheries (mean annualcatch 205-2020): longtail tuna are caught mainly using gillnets
(~7.6% of catches) and, to a lessettent, handline and trolling (315%)and coastal purse seines
(9.6%)(Fig. 3. The remaining catches taken with other gears contributed to 6.4% of the total
catches in recent years.

1 Main fleets fnean annualcatch 205-2020): about 42% of thecatches of longtail in the Indian
Ocean are accounted for by I.R. Iran, followed by Indonesia (~19%), Sultanate of Od8a)) (~1
and Pakistan (-Pb).
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APPENDIZ1
EXECUTIVEBUMMARY, INDO-PACIFIGKINGM ACKEREL

Table 1. Status of IndePacific king mackereb¢omberomorus guttatiisn the Indian Ocean

2021 stock statug

Ared Indicators o
determination

Catch 2029(t) | 42,471
Average catch 2018020 (t) | 44,870

MSY (1,000t] 46.9 (37.€58.4)
Fusy | 0.74 (0.560.99) 35%
Busy(1,000 t)| 63.2 (42,94)
FeurrenvFusy | 0.90 (0.7&2.01)
Beurrent Bmsy 1.03(0.4&1.19)
BeurrenBo | 0.51 (023060)
1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence
2Proportion 0f2020catchfully or partially estimated by IOTC Secretarié®«

Colour key Stock overfishe@Bjea/SBusy< 1) Stock not overfished (B/SBusok M 0
Stock subject to overfishin@yea/Fvsv 1) 19%
Stock not subject to overfishingyé/FuswK ™M 0 30% 35%

Not assessed/Uncertain

Indian Ocean

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status. A new assessment was carried out in 2021 usingdde-limited techniques (CMSY and-EBR).
Analysis using the catch only method CNifélitates the stock is being exploited at a rate that is bel@wif recent

years and that the stock appears to be abdsy although the estimates would be more pessimistic if the stock
productivity is assumed to be less resiliehhe analysis using the lengtlased approach (LBPR) was also
undertaken in 2021 and the results are not conflicting with CMSY in terratatfs. Tie catchonly model has
provided a more defensible approach in addressing the uncertainty of key parameters and the currently available
catch data for the IndéPacific king mackerel appear to be of sufficiently improved quality for conducting an
assessment albeit still with some uncertainBased on the weighdf-evidence currently available, the stock is
considered to be not overfished and not subject to overfishirap(e 1 Fig. 3.

Outlook. Total annual catches for Ind@acific king mackerdlave increased steadily over time, reaching a peak of
51,600 t in 2009 and have since fluctuated between around 40,000 t and 48;0@€r& is considerable uncertainty
about stock structure and total catches. Aspects of the fisheries for this specidsineahwith the limited data on

which to base a more complex assessment (e.g., integrated models), are a cause for concern. Althepgbrdata
methods are used to provide stock status advice, further refinements to the -catishmethods and application of
additional datapoor approaches may improve confidence in the results. Research emphasis should be focused on
collating catch per unit effort (CPUE) time series for the main fleets, size compositions and life trait history
parameters (e.gestimates of gowth, natural mortality, maturity, etc.).

Management adviceReported catches of IndBacific king mackerel in the Indian Ocean has increased considerably
since the late 2000s with recent catches fluctuating around estimated MSY, although the catl waabelow
the estimated MSY. This suggests that the steaclery close to being fished at MSY levels and that higher catches
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may not be sustained despite the substantial uncertainty associated with the assessment, a precautionary approact
to management is recommended.

The following should be also noted:

T
1

60

Limit reference points:the Commission has not adopted limit reference points for any of the
neritic tunas under its mandate.

Research emphasis should be focused on collating catch per unit effort (CPUE) time series for the
main fleets, size compositions and lifait history parameters (e.gestimates of growth, natural
mortality, maturity, etc.).

Further work is needed to improve the reliability of the catch series. Reported catches should be
verified or estimated, based on expert knowledge of ingtory of the various fisheries or through
statistical extrapolation methods.

Data collection and reporting urgently needed to be improvegiden the limited information
submitted by CPCs on total catches, catch and effort and size data for speties despite their
mandatory reporting status. In the case of 2020 catamese than70% of the total catches was
either fully or partially estimated by the IOTC Secretariat, which increases the uncertainty of the
stock assessments using these dataer&fore, the management advice to the Commission
includes the need for CPCs to comply with IOTC data requirements per Resolution 15/01 and
15/02.

Main fisheries(mean annualcatch 205-2020): Indo-Pacificking mackerebre mainlycaughtby

gilinets (~66%owever significant numbers are also caught by trawling (~18%) and trolling (7%)
(Fig. 2.

Main fleets fnean annualcatch 205-2020): aimost two-thirds of catches are accounted for by
fisheries in Indid35.9%)and Indonesid27.3%) with important catches also reported by I.R. Iran
(~21.5%).
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Fig. 2.Indo-Pacific king mackerel CMSY Indian Ocean assessment Kobe plot. The Kobe plot presents the trajectories (geometric
the range of plausible model options included in the formulation of the final management advice.ejl&ags represents thestimate
of stock status in 2021 (median and 80% confidence interval)
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APPENDI22
ExEcuTIVEUMMARY. NARROWBARRE[SPANISHVIACKEREL

Table 1. Status of narrowbarred Spanish mackered¢omberomorus commersan the Indian Ocean

2021 stock
Areal Indicators status
determination

Catch 2028(t) | 157,687
Average catch 2018020 (t)| 167,678

MSY (t) (80% C| 157,760(132,14@187,190)
Fusy(80% Cl) 0.49(0.250.87)

Busy(t) (80% CI) 323,500 (196,266692,530)
Fcurrent/FMSY(so% Cl) 1.24 (0.652.13)
Bcurrent/BMSY(so% Cl) 0.80 (0.541.27)

Indian Ocean

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence
2 Proportion 0f2020catchfully or partially estimated by IOTC Secretar&i: 3%

Colour key Stock overfishe@Bea/Bus< 1) Stock not overfished (B/BusvK M 0
Stock subject to overfishin@yea/Fusy 1) 3%

Stock not subject to overfishingyéi/FuswK M 0 3% | 22%
Not assessed/Uncertain

INDIANOCEAN STO@KMANAGEMENADVICE

Stock statusNo new assessment was conducted for nartzavred Spanish mackerel in 2021 and so the results are
based on the assessment carried out in 2020 usingdpemised CatciOnly Method (@OM). The OCOM model
indicates that the stock is being exploited at a rate exceediagrFrecent years, and the stock appears to be below
Busyx An analysis undertaken in 2013 in the Northwest Indian Ocean (Gulf of Oman) indicated that overfishing is
ocaurring in this area and that localised depletion may also be occiriaged on the weightif-evidence available,

the stock appears to beverfishedandsubject to overfishingTable 1 Fig. 3. Catches since 2012 and also recent
average catches f@0152019 have been above or close to the current MSY estimate of 157,760 t in recent years
(Fig. 2.

Outlook. There is considerable uncertainty about the estimate of total catchibs. continued increase in annual
catches in recent years has further ieased the pressure on the Indian Ocean nadmwred Spanish mackerel
stock. The apparent fidelity of narrelaarred Spanish mackerel to particular areas/regions is a matter for concern
as overfishing in these areas can lead to localised depldResearclemphasis should be focused on collating catch
per unit effort (CPUE) time series for the main fleets, size compositions and life trait history parameters (e.qg.
estimates of growth, natural mortality, maturity, etc.).

Management advice The catch in 201@as just below the estimated MSY and the available gillnet CPUE shows a
somewhat increasing trend in recent yeatthough the reliability of the index as an abundance index remains

5I0TC2013WPNTOR7
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unknown Despite the substantial uncertainties, the stock is probably e&rse to being fished at MSY levels and
higher catches may not be sustained.

The following should also be noted:

Total catch (x1,000

T
1

Maximum Sustainable Yield for the Indian Ocean stock was estimatesy @60t, with catches

for 2019 (59,457 } exceeding thigevel.

Limit reference points:;The Commission has not adopted limit reference points for any of the
neritic species under its mandate.

Further work is needed to improve the reliability of the catch series. Reported catches should be
verified or estimatedbased on expert knowledge of the history of the various fisheries or through
statistical extrapolation methods.

Improvement in data collection and reporting is required if the stock is to be assessed using
integrated stock assessment models.

Given the intease in narrowbarred Spanish mackerel catch in the last decade, measures need to
be taken to reduce catches in the Indian Ocean.

Research emphasis should be focused on collating catch per unit effort (CPUE) time series for the
main fleets, size compogitis and life trait history parameters (e.gstimates of growth, natural
mortality, maturity, etc.).

There is a lack of information submitted by CPCs on total catches, catch and effort and size data
for neritic tunas, despite their mandatory reporting gia. In the case of 2020 catchemre than

65% of the total catches were either fully or partially estimated by the IOTC Secretariat, which
increases the uncertainty of the stock assessments using these data. Therefore, the management
advice to the Commigsn includes the need for CPCs to comply with IOTC data requirements per
Resolution 15/01 and 15/02.

Main fisheries (mean annualcatch 205-2020): narrow-barred Spanish mackerel are caught
mainly using gillnet (-88%), however significant numbers aabso caught using troll lines (490)

and trawling (~81%)(Fig. J.

Main fleets fnean annuakatch 205-2020): fisheries in Indonesig23.2%) India(18.4%) |.R. Iran

(14.7) and United Arab Emiratg40.3%)account for around twehirds of catches of rmaow-

barred Spanish mackerel, while the species is also targeted throughout the Indian Ocean by
artisanal and recreational fisheries.
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Fig.1. Annual time series of (a) cumulatimeminal catch (t) by fishegnd (b) individual nominal catch (t) Bgherygroup for narrow
barred Spanish mackerel during 1€2020. Longling| Other: swordfish and sharkargeted Other. all remaining fishing gears
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Fig. 2 Narrow-barred Spanish Mackerel OCOM Indian Ocean assessment Kobe plot. The Kobe plot presents the trajectories (geometric
mean) for the range of plausible model options included in the formulation of the final management athedelue cross representse

estimate of stock status in 2018 (median and 80% confidence interval)
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APPENDIZ3

EXECUTIVEBUMMARY. BLUESHARK

Tablel. Status of blue sharkP¢ionace glaucgin the Indian Ocean

2021 stock
Area Indicators status
determination
Reported catch 2020 (t 21,344
Estimated catch 2019 (1 43,240
Not elsewhere included (nei) shaH&)20 (t) 20,552
Average reported catch 20120 (t) 25,144
Average estimated catch 20419 (t) 48,781
Indian Avg. not elsewhere included (nei) shark§16-20 (t) 30,277 99.9%
Ocean MSY (1,000) (80% C¥%) 36.0 (33.5 38.6)

Fusy(80% CB 0.31 (0.306 0.31)
SBusv(1,000t) (80% CB® | 42.0 (38.9 45.1)
Foo1oFwsv(80% CB | 0.64 (0.53 0.75)
SBo19/SB1sv(80% CH 1.39 (1.27 1.49)
SBo1/SB(80% CA | 0.46 (0.42 0.49)

Boundaries for the Indian Ocean are defined as the IOTC area of competence
lincludes all other shark catches reported to the IOTC Secretariat, which may contain this species (i.e., SHK: shamks; various

RSK: requiem sharks nei)
2Estimates refer to the base case model using estimatéches
3Refers to fecund stock biomass

Colour key

Stock overfished
(SBo1dSBusx 1)

Stock not overfished
(SBo1dSBusvk M 0

Stock subject t@verfishing(koidFusy 1) 0.1%
Stock not subject to overfishing/FusyK M 0% 99.9%
Not assessed/Uncertain
Table2. Blue shark: IUCN threat status of blue shgfkrionace glaucain the Indian Ocean.
Common name| Scientific name IUCN threat status
Global status WIO EIO
Blue shark Prionace glauca Near Threatened G G

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean

3The process of the threatssessment from IUCN is independent from the IOTC and is presented for information purpose only

Sources: IUCN Red List 2019Rigby et al 2019

INDIANOCEAN STO@KMANAGEMENADVICE
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Stock status A nows ctnrlr accacemant far hliia charlse wiae rarriad Anit in 2021 using an integramdjagﬂed
o

o~

M 0%
[ 0%
00.1%
[ 99.9%

F/ FMSY

T
0.0 0.5 1.0 1.5 2.0 25 3.0
SSB/SSBysy

model (SS3) (

Fig.1). Uncertainty in datanputs and model configuration were explored through sensitivity analysis. All models
produced similar results suggesting the stock is currently not overfished nor subject to overfishing, but with the
trajectories showing consistent trends towards the disfred and subject to overfishing quadrant of the Kobe plot
(Figure 1. A base case model was selected based on the best Indian Ocean biological data, consistency of CPL
standardized relative abundance series, model fits and spatial extent of the Fatag1, Tablel). In particular,

the base case model used the GAlslsed catch history estimates and CPUE series from South Afd€artugal,
EUFrance (Reunion), E8pain, Taiwan and Japdrhe major sources of uncertainty identified in the current model

are catches and CPUE indices of abundallmelel results were explored with respect to their sensitivity to the
major axes of urgrtainty identified,however the ratiebased and nominal catches were considered unrealistic. If
the alternative CPUE groupings were used, then the stock status was somewhat more positive.

The ecological risk assessment (ERA) conducted for the Indian ©¢gehe WPEB and SC in 2018 consisted of a
semiquantitative risk assessment analysis to evaluate the resilience of shark species to the impact of a given fisher
by combining the biological productivity of the species and its susceptibility to eaatgfigbar type. Blue sharks
received a medium vulnerability ranking (No. 10) in the ERA rank for longline gear because it was estimated as th
most productive shark species but was also characterised by the second highest susceptibility to longlineegear. Blu
shark was estimated as not being susceptible thus not vulnerable to purse seine gear. The current [IUCN threat statu
2T WbSIN ¢KNBI 0SYSRQ I O 2).3dormatian adaflabikS on &his Ispedied had hend I |
improving in recent years. Blue sharks are commonly taken by a range of fisheries in the Indian Ocean and in sorr
areas,they are fished in their nursery grounds. Because of their life history charactegstiey live until at least

25 years, mature at@b years, and have 250 pups every yearthey are considered to be the most productive of

the pelagic shark©n theweightof-evidence available in 2021, the stock status is determined toabeverfished

andnot subject to overfishingTablel).

Outlook. Increasing effort could result in declines in biomagsKobe Il Strategy Matrik

Table3) provides the probability of exceeding reference levels in the short (3 years) and long term (10 years) given
a range of percentage changes in catch.

Management adviceTarget and limit refeznce points have not yet been specified for pelagic sharks in the Indian
Ocean Even though the 2021 assessment indicates that Indian Ocean blue shark are not overfished nor subject tc
overfishing, increasing current catches is likely to result in decrgdsomass and the stock becoming overfished

and subject to overfishing in the near futufe

Table3). If the catches are increased by over 20%, the probability of maintaining spawning biomass above MS)
reference levels (SB>xf) over the next 10 years will be decreased (
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Table3). The stock should be closely monitoredhi& mechanisms exist for encouraging CPCs to comply with their
recording and reporting requirements (Resolution 16/06), these need to be furtheemgited by the Commission
So as to better inform scientific advice in the future.

The following key points should also be noted:

1 Maximum Sustainable Yield (MSYgstimate for the Indian Ocean stock is approximately 36,000
t.

1 Reference pointsthe Commission has not adopted reference points or harvest control rules for
any shark species.

1 Main fisheries (2016¢2020: coastal longline; longline (deefpeezing); longline targeting
swordfish.

1 Main fleets (2016¢2020: Indonesia; Taiwan,China; EU,Spain; EU,Portugal; Japan, Sri Lanka,
Seychelles.

F/Fusy

> e
0.0 05 1.0 1.5 2.0 25 3.0
SSB/SSBysy

Fig.1. Blue sharkAggregated Indian Ocean stock assessment Kobe plot for the 2021 assessment base case model. (base cas
model with trajectory and uncertainty in the terminal year

Table3. Blue shark: Aggregated Indian Ocean assessment K8tratkgy MatrixProbability percentage)f violating the
MSY¥based reference points for nine constant catch projections using the base case model (catch level frond 224at)
+10%, $£20%, 130% and #0%) projected for 3 and 10 years

Reference pot

and projection Alternative catch projections (relative to the catch level* from 2019) and probability (%) of
time frame exceeding MS¥ased reference points

Catch Relative to

2019 60% 70% 80% 90% 100% 110% 120% 130% 140%
Catch (t) (25,944) (30,267) (34,592) (38,916) (43,240) (47,564) (51,888) (56,212) (60,535)
SBo22< Shisy 0% 0% 0% 0% 0% 0% 0% 0% 0%
F2022> Fusy 0% 0% 0% 0% 0% 1% 5% 16% 36%
SBo20< SBisy 0% 0% 0% 0% 0% 2% 9% 25% 48%
F2022> Fusy 0% 0% 0% 0% 1% 13% 44% 75% 90%
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*: average catch level and respective % changes refer to the estimated catch series used in the final base case mpORIIPEB17(AS)
15)
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APPENDI24
EXECUTIVEBUMMARY, OCEANIGVHITETIEHARK

CITES APPENDIX Il species

Tablel. Status of oceanic whitetip shar€#&rcharhinus longimanyu# the Indian Ocean

2018 stock statug

Ared Indicators L
determination
Reported catch 202( 30t
Not elsewhere included (nei) shafiz020 20,552 t
Average reported catch 20120 129t
Av. not elsewhere included 202919 (nei) sharks 30,277 t
Indian MSY (1,000 t) (80% d
Ocean Fusv(80% CI

SBusv(1,000 t) (80% C
Fcurrent/FMSY(SO% Cl
SBeurrent /SB/ISY(SO% Cl
SBeurrent/SB (80% Cl

1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretariat, which may contain this Ggec®idK: sharks various nei;

RSK: requiem sharks nei)

unknown

Colour key Stock overfished (S8/SBusx 1) Stock not overfished (S$8/SBusvk M
Stocksubject to overfishing (Ea/Fusv 1)
Stock not subject to overfishingy(f/Fusv ™ 0
Not assessed/Uncertain

Table2. IUCN threat status adceanic whitetip sharkdarcharhinus longimanys the Indian Ocean

Common name Scientific name IUCNthreat status
Global status WIO EIO
. — . . Critically
Oceanic whitetip shark Carcharhinus longimanus Endangered C q

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
3The process of ththreat assessment from IUCN is independent from the IOTC and is presented for information purpose only

SourceslUCN Red List 2020, Baum et al. 2006
CITESIn March 2013, CITES agreed to include oceanic whitetip shark to Appendix Il to provide furtbetiqers prohibiting the
international trade; which will become effective on September 14, 2014.

INDIANOCEAN STO@KMANAGEMENADVICE

Stock status.There remains considerable uncertainty about the relationship between abundance, standardised
CPUEseries and total catches over the past decatiable 3. The ecological risk assessment (ERA) conducted for
the Indian Ocean by the WPEB and SC in 2018 consisted of-gusamtitative risk assessment analysis to evaluate
the resilience of shark speciesttee impact of a given fishery, by combining the biological productivity of the species
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and its susceptibility to each fishing gear type (Muaiaal. 2018). Oceanic whitetip shark received a medium
vulnerability ranking (No. 9) in the ERA rank for lorgljear because it was estimated as one of the least productive
shark species but was only characterised by a medium susceptibility to longline gear. Oceanic whitetip shark wa
estimated as being the ¥Imost vulnerable shark species to purse seine geait was characterised as having a
NEfl GA@GSte 26 LINRPRAdzOGAGS NI GS:Z FyR YSRAdzZY GitieallpS LIG
Endangere® | LJLdicdarBcawhitéth sharkglobally Table 3. There is a paucity of information alable on this
species in the Indian Ocean and this situation is not expected to improve in the short to medium term. Oceanic
whitetip sharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their life history
characteristicg they are relatively long lived, mature atBlyears, and have relatively few offspring (<20 pups every
two years), the oceanic whitetip shark is likely vulnerable to overfishing. Despilienited amount of data, recent
studies (Tolottiet al.,, 2016) sugggei G KIF G 20SI yA O 6KAGSUGUALI aKFN)] | 6dzyRI
O2YLI NBR 4gAGK KAaG2NARO &SI NE stndapjsedrOrditinpiced from@apant ahdo f
EU,Spain indicate conflicting trends as discussed in the IQipor8ng Information for oceanic whitetip sharks.
There is no quantitative stock assessment and limited basic fishery indicators currently available for oceanic whitetig
sharks in the Indian Ocean therefore the stock statumigown (Table J).

Outlook. Maintaining or increasing effort with associated fishing mortality can result in declines in biomass,
productivity and CPUE. Piracy in the western Indian Ocean resulted in the displacement and subsequen
concentration of a substantial portion afrigline fishing effort into certain areas in the southern and eastern Indian
Ocean. Some longline vessels have returned to their traditional fishing areas in the northwest Indian Ocean, due tc
the increased security onboard vessels, with the exceptioh®flapanese fleet which has still not returned to the
levels seen before the start of the piracy threat. It is therefore unlikely that catch and effart@amic whitetip
sharksdeclined in the southern and eastern areas and may have resulted in locadipéstion there.

Management adviceA cautious approach to the management of oceanic whitetip shark should be considered by the
Commission, noting that recent studies suggest that longline mortality at haulback is high (50%) in the Indian Ocea
(I0TE2016-WPEB126), while mortality rates for interactions with other gear types such as purse seines and
gilinets may be highewhile mechanisms exist for encouraging CPCs to comply with their recording and reporting
requirements (Resolution 18/07), these netedbe further implemented by the Commission, so as to better inform
scientific advicelOTC Resolution 13/0gh a scientific and management framework on the conservation of shark
species caught in association with IOTC managed fisherigsibits retention onboard, transhipping, landing or
storing any part or whole carcass of oceanic whitetip sharks. Given that some CPCs are still reporting oceani
whitetip shark as landed catch, there is a need to strengthen mechanisms to ensure Cp{yswithmResolution

13/06.

The following key points should be also noted:
I Maximum Sustainable Yield (MSWot applicable. Retention prohibited.
1 Reference pointsNot applicable.
1 Main fisheries(2016-2020): Troll line; Gillnet; offshore gillnet.
1 Main fleets (2016-2020): Comoros; |.R. Iran; Sri Lanka; Indonesia; and India; (Reported as
discarded/released alive by China, Korea, France, Australia, South Africa, Sri Lanka, Japan).
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APPENDIZ5
EXECUTIVEBUMMARY, SCALLOPEBIAMMERHEAIBHARK

‘f“t ({172

- \\77,,.7-—\/‘7 ‘\f"ﬁj\ )

CITES APPENDIX Il species

Tablel. Status of scalloped hammerhead shaBipkyrna lewiniin the Indian Ocean

2018 stock status

Ared Indicators o
determination

Reported catch 202( 38t

Not elsewhere included (nei) shafizd20 27,205t

Average reported catch 20180 67t

Av. not elsewhere included 20220 (nei) sharks 35,595t
Indian MSY (1,000 t) (80% C
Ocean Fusv(80% CI

SBusy(1,000 t) (80% CI
Feurrent/ FMSY(SO% Cl
SB;urrent/SB/lSY(So% Cl
SBourrent/SB (80% ClI

unknown

1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretariat, whichantin this species (i.e., SHK: sharks various nei;
RSK: requiem sharks nei).

Colour key

Stock subject to overfishingyt&/Fusv> 1)

Stock overfished (S8/SBusx 1) Stock not overfished ($&/SBusvk M

Stock not subject to overfishingyk/Fusv ™ 0 |

Not assessed/Uncertain

Table2. IUCN threat status afcalloped hammerhead shargghyrna lewiniin the Indian Ocean

IUCN threat statu®

Common name Scientific name Global S@aius WIO EIO
- Critically
Scalloped hammerhead shar Sphyrna lewini Endangered Endangered s

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean

3The process of the threat assessment from IUCN is independent from the IOTC and is presentedrfation purpose only

Sources: IUCN Red List 2020, Baum 2007

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status¢ KS OdzNNByd L! /b GKNBIFG adlddza 27
globally but specifically for thé Sa G SNY LYy RALFY hOSI Yy TaK& Bhé ecilagdal rskd W
assessment (ERA) conducted for the Indian Ocean by the WPEB and SC in 2018 consistedjohatgativie risk
assessment analysis to evaluate the resilience of shark spgeciee impact of a given fishery, by combining the
biological productivity of the species and its susceptibility to each fishing gear type (Eual£018). Scalloped
hammerhead shark received a low vulnerability ranking (No. 17) in the ERA rankdiandagear because it was

W/ NAGAOI f

Pagel60of 227



|0T@2021cSC2CR[E]

estimated to be one of the least productive shark species but was also characterised by a lower susceptibility to
longline gear. Scalloped hammerhead shark was estimated as the twelfth most vulnerable shark species in the ER
ranking for purse seine gear, but with lower levels of vulnerability compared to longline gear, because the
susceptibility was lower for purse seine gear. There is a paucity of information available on this species and this
situation is not expected to improv@ the short to medium term. Scalloped hammerhead sharks are commonly
taken by a range of fisheries in the Indian Ocean. They are extremely vulnerable to gillnet fisheries. Furthermore
pups occupy shallow coastal nursery grounds, often heavily explbiteidshore fisheries. Because of their life
history characteristicg they are relatively long lived (over 30 years) and have relativity few offspring (<31 pups
each year), the scalloped hammerhead shark is vulnerable to overfishing. There is no quardftatk assessment

or basic fishery indicators currently available for scalloped hammerhead shark in the Indian Ocean therefore the
stock status isinknown(Table 1)

Outlook. Maintaining or increasing effort can result in declines in biomass and priodycPiracy in the western

Indian Ocean has resulted in the displacement and subsequent concentration of a substantial portion of longline
fishing effort into certain areas in the southern and eastern Indian Ocean. Some longline vessels have returned tc
their traditional fishing areas in the northwest Indian Ocean, due to the increased security onboard vessels, with
the exception of the Japanese fleet which has still not returned to the levels seen before the start of the piracy
threat. It is therefore ufikely that catch and effort on scalloped hammerhead shark declined in the southern and
eastern areas during this time period and may have resulted in localised depletion there.

Management adviceDespite the absence of stock assessment information, timergiesion should consider taking

a cautious approach by implementing some management actions for scalloped hammerhead sharks. While
mechanisms exist for encouraging CPCs to comply with their recording and reporting requirements (Resolution
18/07), these ned to be further implemented by the Commission so as to better inform scientific advice.

The following key points should be noted:
1 Maximum Sustainable Yield (MSYYnknown.
1 Reference pointsNot applicable.
1 Main fisheries(2016-2020): RingnetGillnet; longlinecoastal; longline (fresh) and offshore gillnet.
1 Main fleets (2016-2020: Sri Lanka; Kenya; Seychelles; -IREBsh (report as released
alive/discarded by EBrance, South Africa, Indonesia, Japan).

LTERATURBGTED

Baum J, Clarke S, Domingo A, Ducrocg M, Lamdénaca AF, Gaibor N, Graham R, Jorgensen S, Kotas JE, Medi
MartinezOrtiz J, Monzini Taccone di Sitizano J, Morales MR, Navarro SS)ifémzz JC, Ruiz C, Sriith
Valenti SV & Vooren CM (20@phyrna lewii. In: IUCN 2013. IUCN Red List of Threatened Species. Version
2013.1. <www.iucnredlist.org>. Downloaded on 15 September 2013

Murua H, Santiago, J, Coelho, R, Zudaire |, Neves C, Rosa D, Semba Y, Geng Z, Bach P, Arrizabalaga, H., B:
Ramos ML, Zhu 3iRd Ruiz J. (2018). Updated Ecological Risk Assessment (ERA) for shark species caught
fisheries managed by the Indian Ocean Tuna Commission (IOTGROOEXSC2t14 Rev 1.

Pagel61of 227



|0T@2021cSC2CR[E]

APPENDIZ6
EXECUTIVEBUMMARY, SHORTFINM AKOSHARK

CITE®PPENDIX Il species

Tablel. Shortfin mako shark: Status of shortfin mako sh#skirus oxyrinchgsn the Indian Ocean

Ared Indicators 2020 StO.Ck §tatus
determination

Reported catch 202( 854 t

Not elsewhere included (nei) shafk020 22,429t

Average reported catch 20120 1,613t

Av. not elsewhere included (nei) shatR916-20 32,481t
Indian MSY (1,000 t) (80% C
Ocean Fusv(80% CI

SBxsv(1,000 t) (80% C
Fcurrent/FMSY(so% Cl
SBeurrent /SB/ISY(SO% Cl
SBeurrent/ SB (80%CI)
1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretariat, which may contain this species (i.e., SHK: shamks various
RSK: requiem sharks nei)

unknown

Colour key Stockoverfished (SRa/SBus«< 1) Stock not overfished (S&/SBusyk M
Stock subject to overfishing,t/Fusy 1)
Stock not subject to overfishingyf/Fusv ™ 0
Not assessed/Uncertain

Table2. IUCN threat status of shortfin mako shalufus oxyrinchgsn the Indian Ocean

Common name Scientific name IUCN threat Staiis
Global status WIO EIO
Shortfin mako shark Isurus oxyrinchus Endangered q q

IUCN = International Union for Conservation of Nature; WIO = Western Indian OcearEddi@rn Indian Ocean
SThe process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only

Sources|IUCN Red List 202Cailliet 2009

INDIANOCEAN STO@KMANAGEMENADVICE

Stock statusThereremains considerable uncertainty about the relationship between abundance, the standardised

CPUE series, and total catches over the past decealglg ). The ecological risk assessment (ERA) conducted for

the Indian Ocean by the WPEB and SC in 2018 consisted of-gusamtifative risk assessment analysis to evaluate

the resilience of shark species to the impact of a given fishery, by combining thgitéblaroductivity of the species

and its susceptibility to each fishing gear type (Muriaal. 2018). Shortfin mako sharks received the highest

vulnerability ranking (No. 1) in the ERA rank for longline gear because it was characterised as one @t the lea

productive shark species and has a high susceptibility to longline gear. Shortfin mako sharks were estimated to b

the fourth most vulnerable shark species in the ERA ranking for purse seine gear but had lower levels of vulnerabilit
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than to longline gar, because of the lower susceptibility of the species to purse seine gear. The current IUCN threat
adl ddza 27T WW9 ydRdrtiih InSkbkBakkSgloballyiiabld 25 Erends i the Japanese standardised CPUE
series from its longline fleet has dewd from 1999 to 2004 but has remained relatively stable since 2005.
Conversely, trends in EU,Portugal longline standardised CPUE series have been increasing since 2008 as has
trends in the EU,Spain and Taiwanese longline series (see I0OTC Suppéostimgtion). There is a paucity of
information available on this species, but this situation has been improving in recent $earsfin mako sharks

are commonly taken by a range of fisheries in the Indian Ocean. Because of their life history chacaai¢hisy

are relatively long lived (over 30 years), females mature g218ears, and have relativity few offspring (<25 pups
every two or three years)the shortfin mako shark is vulnerable to overfishing. Although an attempt was made to
assess the girtfin mako stock in 202Ghere is no quantitative stock assessment currently available for shortfin
mako shark in the Indian Ocean. Therefore, the stock statuskisown. This highlights the need for further work

on data improvement and provision of atdance indices as well as utilizing complimentary approaches (e.g.,
genetic tools) to inform the trends in abundance of the stock.

Outlook. Maintaining or increasing effort can result in declines in biomass, productivity and CPUE. Piracy in the
western Indan Ocean has resulted in the displacement and subsequent concentration of a substantial portion of
longline fishing effort into certain areas in the southern and eastern Indian Ocean. Some longline vessels have
returned to their traditional fishing areas the northwest Indian Ocean, due to the increased security onboard
vessels, with the exception of the Japanese fleet which has still not returned to the levels seen before the start of
the piracy threat. It is therefore unlikely that global catch andefbn shortfin mako shark has declined in the
southern and eastern areas and may have resulted in localised depletion there. It should be noted that subsequent
to the past assessment, shortfin mako has been placed on CITES Appendix Il and therefcag thikiemce the
landings in the future.

Management adviceln the absence of a stock assessment and noting conflicting information, the Commission should
take a cautious approach by implementing management actions that reduce fishing mortaktyodfin mako
sharks. While mechanisms exist for encouraging CPCs to comply with their recording and reporting requirements
(Resolution 18/07), these need to be further implemented by the Commission so as to better inform scientific
advice.

The following ky points should also be noted:
1 Maximum Sustainable Yield (MSY)nknown.
1 Reference pointsNot applicable.
1 Main fisheries (2016-2020: Longline targeting swordfish; longline (fresh); longline (targeting
sharks); gillnet.
1 Main fleets (2016-2020): EU,SpainSouth Africa; EU,Portugal; Japan, I.R. Iran, China, Sri Lanka,
(Reported as discarded/released alive: Australia, EU,France, Indonesia, Japan, Korea, South Africa).

LTERATURGTED

Cailliet GM, Cavanagh RD, Kulka DW, Stevens JD, Soldo A, Clo S, Macias D. Baum J, Kohin S, Duarte A, Holtzhausen JA, A
Amorim A, Domingo A (200%urus oxyrinchugn: IUCN 2012. IUCN Red List of Threatened Species. Version 2012.2.
<www.iucnredlistorg>. Downloaded on 08 November 2012.

Murua H, Santiago, J, Coelho, R, Zudaire I, Neves C, Rosa D, Semba Y, Geng Z, Bach P, Arrizabalaga, H., Baez JC, Ramos
JF and Ruiz J. (2018). Updated Ecological Risk Assessment (ERA) for shark speciedistzerigs managed by the
Indian Ocean Tuna Commission (I0TC).4@0X&SC2t14 Rev 1.
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APPENDIR7
EXECUTIVEBUMMARY. SLKYSHARK

Tablel. Status ofsilky sharKCarcharhinus falciformjn the Indian Ocean

2018 stock

Ared Indicators status
determination

Reported catch 202( 1,314t
Not elsewhere included (nei) shafk&020 20,552 t
Average reported catch 20150 1,833t
Av. not elsewhere included (nei) shat?916-20 30,277 t
Indian
Ocean MSY (1,000 t) (80% d
Fusv(80% ClI

SRusv(1,000 t) (80% Cl
Fmrrent/FMSY(So% Cl
SBurrent/SB/lSY(so% Cl
SBuren/SB (80% CI

1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretariat, whichantjin this species (i.e., SHK: sharks various nei;

RSK: requiem sharks nei).

unknown

Colour key Stock overfished (S8/SBus«< 1) Stock not overfished ($&/SBusyk M
Stock subject to overfishing,t/Fusy 1)
Stock not subject to overfishingyf/Fusv ™ 0
Not assessed/Uncertain

Table2. IUCN threat status of silky shg®archarhinus falciformjsn the Indian Ocean

Common name | Scientific name IUCN threat Staiis
Global status WIO EIO
Silky shark Carcharhinus falciformis Vulnerable Near Threatened | Near Threatened

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
3The process of the threat assessment from IUCN is independent from the IOTC and is presentedrfation purpose only

Sources IUCN Red List 2020

INDIANOCEAN STO@KMANAGEMENADVICE

Stock statusThere remains considerable uncertainty about the relationship between abundance and the nominal
CPUE series from the main longline fleets, and about the total catches over the past dedalde)( The ecological

risk assessment (ERA) conducted for titedn Ocean by the WPEB and SC in 2018 consisted of-gsamitative

risk assessment analysis to evaluate the resilience of shark species to the impact of a given fishery, by combinin
the biological productivity of the species and its susceptibilitgdch fishing gear type (Murwuet al. 2018). Silky

shark received a high vulnerability ranking (No. 2) in the ERA rank for longline gear because it was estimated to b
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one of the least productive shark species, and with a high susceptibility to longhneSikky shark was estimated

to be the fifth most vulnerable shark species in the ERA ranking for purse seine gear, due to its low productivity anc
KAIK &adzaOSLIiAOAfTAGE (G2 LIzNBS aSAyS 3ISI NP ¢ KSShaBidzNNES
0KS 6SaGSNY |IyR SIFadSNYy LyYyRALFY h O8bley). ©hdra is & padciyl of £ &
information available on this species, but several studies have been carried out for this species in the recent years
CPUE deriveddm longline fishery observations indicated a decrease from 2009 to 2011 with a stable pattern
onward. A preliminary stock assessment was run in 2018 but could not be updated in 2019. This assessment |
extremely uncertain, however, and so the populatidatss of silky sharks in the Indian Ocean is considered
uncertain. Silky sharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their life histor
characteristics; they are relatively long lived (over 20 years), mature relagivaete (at €12 years), and have
relativity few offspring (<20 pups every two years), the silky shark can be vulnerable to overfishing. Despite the lac}
of data, there is some anecdotal information suggesting that silky shark abundance has declined aardr re
decades, including from Indian longline research surveys, which are described in the IOTC Supporting Informatio
for silky shark shark3.here is no guantitative stock assessment or basic fishery indicators currently available for
silky shark in the Indian Ocean therefore the stock statusksnown

Outlook. Maintaining or increasing effort can probably result in declines in biomass, gtioity and CPUE. The
impact of piracy in the western Indian Ocean has resulted in the displacement and subsequent concentration of a
substantial portion of longline fishing effort into certain areas in the southern and eastern Indian Ocean. Some
longlinevessels have returned to their traditional fishing areas in the northwest Indian Ocean, due to the increased
security onboard vessels, with the exception of the Japanese fleet which has still not returned to the levels seen
before the start of the piracytireat. It is therefore unlikely that catch and effort on silky shark has declined in the
southern and eastern areas and may have resulted in localised depletion there.

Management adviceDespite the absence of stock assessment information, the Commigsiarid consider taking

a cautious approach by implementing some management actions for silky sharks. Vébhanisms exist for
encouraging CPCs to comply with their recording and reporting requirements (Resolution 18/07), these need to be
further implemerted by the Commission so as to better inform scientific advice.

The following key points should also be noted:
1 Maximum Sustainable Yield (MSY)nknown.
1 Reference pointsNot applicable.
1 Main fisheries(2016-2020): gilinet; offshore gillnet; longlineoastal; longline (fresh), longline
1 Main fleets(2016-2020): I.R. Iran; Sri Lanka; Taiwan,China; Pakistan

LTERATURGTED

Murua H, Santiago, J, Coelho, R, Zudaire |, Neves C, Rosa D, Semba Y, Geng ArriBalchlda, H., Baez JC,
Ramos ML, Zhu JF and Ruiz J. (2018). Updated Ecological Risk Assessment (ERA) for shark species caught in fis
managed by the Indian Ocean Tuna Commission (IOTCL2MBCSC2814 Rev_1.
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APPENDIZ8
EXECUTIVEBUMMARY. BIGEYHHRESHESHARK

Table 1 Status bigeye thresher shagklopias superciliosyigh the Indian Ocean

2018 stock
Ared Indicators status
determination

Reported catch 202( <1t

Not elsewhere included (nei) shafkz020 24,254 t

Average reported catch 20180 <1t

Av. not elsewhere included (nei) shat2916-20 34,343 t
Indian MSY (1,000 t) (80% C
Ocean Fusy(80% CI

SBssy(1,000 t) (80% Cl
Fcurrent/FMSY(SO% Cl
SBurrentlSB/ISY(80% Cl
SBurren/SB (80% CI
1Boundaries for the Indian Ocean = IOTC area of competence

2Includes all other shark catches reported to the IOTC Secretariat, which may contain this species (i.e., SHK: shanks, various
RSK: requiem sharks nei).

Colour key Stockoverfished (SBa/SBus< 1) Stock not overfished (S&/SBusvk M
Stock subject to overfishingyt&/Fusv 1)

Stock not subject to overfishingyk/Fusv ™ 0 |
Not assessed/Uncertain

unknown

Table 2 IUCN threat status of bigeye thresher sh@lopias superciliosiisn the Indian Ocean

Common name Scientific name IUCN threat statu$
Global status WIO EIO
Bigeye thresher shark | Alopias superciliosug Vulnerable q q

IUCN = International Union for Conservation of Nature; WIO = Webtdian Ocean; EIO = Eastern Indian Ocean
3The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only

SourceslUCN Red List 2028morim et al. 2009

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status.There remains considerable uncertainty in the stock status due to lack of information necessary for
assessment or for the development of other indicators of the stdeble ). The ecological risk assessment (ERA)
conducted for the Indian Ocean by the WPEB and SC in 2018 consisted ofcuaetitative risk assessment
analysis to evaluate the resilience of shark species to the impact of a given fishery, by combining thieabiolo
productivity of the species and its susceptibility to each fishing gear type (Muiaia2018). Bigeye thresher shark
received a high vulnerability ranking (No. 4) in the ERA rank for longline gear because it was characterised as one
the least poductive shark species, and highly susceptible to longline gear. Despite its low productivity, bigeye
thresher shark has a low vulnerability ranking to purse seine gear due to its low susceptibility to this particular gear.
The current IUCN threat stat@gs¥ W+ dzf Y S NIbigdyetifeshetliak gloBallyable 3. There is a paucity

of information available on this species and this situation is not expected to improve in the short to medium term.
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Bigeye threshesharks are commonly taken by a rarajdisheries in the Indian Ocean. Because of their life history
characteristicg; they are relatively long lived (+20 years), mature & $ears, and have few offspring¢@ pups

every year), thdigeye thresheshark is vulnerable to overfishing. Thér@s been no quantitative stock assessment

and limited basic fishery indicators are available for bigeye thresher shark in the Indian Ocean. Therefore, the stocl
status isunknown.

Outlook. Current longline fishing effort is directed at other species, h@vgdvigeye threshesharks are commonly

taken as bycatch in these fisheries. Hooking mortality is apparently very high, therefore IOTC Resolution 12/0¢
prohibiting retaining of any part of thresher sharks onboard and promoting live release of threshkmshwarbe

largely ineffectivefor species conservatiorMaintaining or increasing effort can result in declines in biomass,
productivity and CPUE. However, there are few data to estimate CPUE trends and a reluctance of fishing fleets t
report information on discards/nonetained catch. Piracy in the westelmdian Ocean resulted in the displacement

and subsequent concentration of a substantial portion of longline fishing effort into other areas in the southern and
eastern Indian Ocean. Some longline vessels have returned to their traditional fishing atreasanthwest Indian
Ocean, due to the increased security onboard vessels, with the exception of the Japanese fleet which has still no
returned to the levels seen before the start of the piracy threat. It is therefore unlikely that catch and effort on
bigeye threshershark declined in the southern and eastern areas over that time period, potentially resulting in
localised depletion.

Management advice.The prohibition on retention of bigeye thresher shark should be maintained. While
mechanisms exist forreouraging CPCs to comply with their recording and reporting requirements (Resolution
18/07), these need to be further implemented by the Commission, so as to better inform scientific dVice.
Resolution 12/090n the conservation of thresher sharksi{ity Alopiidae) caught in association with fisheries in
the IOTC area of competengeohibits retention onboard, transhipping, landing, storing, selling or offering for sale
any part or whole carcass of thresher sharks of all the species of the faliaplidac’.

The following key points should also be noted:
 Maximum Sustainable Yield (MSWot applicable. Retention prohibited.
1 Reference pointsNot applicable.
1 Main fisheries No report after 2012 (reported previously as discard from gillnetlandline).
1 Main reporting fleets(2016¢2020): India; (reported as discarded/released alive by South Africa,
Sri Lanka, Japan, Korea, EU,France, Indonesia).

LTERATURBGTED

Amorim A, Baum J, Cailliet GM, Clo S, Clarke SC, Fergusson |, Gonzalez M, Macias D, Mancini P, Mancusi C, My
Reardon M, Trejo T, Vacchi M, Valenti SV (2@08pias superciliosusn: [IUCN 2013. IUCN Red List of
Threatened Species. Version 2013.1wawiucnredlist.org>. Downloaded on 15 September 2013

Murua H, Santiago, J, Coelho, R, Zudaire |, Neves C, Rosa D, Semba Y, Geng Z, Bach P, Arrizabalaga, H., B:

Ramos ML, Zhu JF and Ruiz J. (2018). Updated Ecological Risk Assessment (ERA) éoresheakigipt in
fisheries managed by the Indian Ocean Tuna Commission (IOTEQROIDEXSC2&14 Rev 1

6 Scientific observers shall be allowed to collect biological samples from thresher sharks that are dead at haulbackhartividsamples
are part of the researchopect approved by the Scientific Committee (or the Working Party on Ecosystems and Bycatch).
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APPENDIZ9
EXECUTIVEBUMMARY, PELAGIGHRESHESHARK

e 'w - \\?:',_;-

Tablel. Status pelagic thresher shafklopias pelagicysn the Indian Ocean

et

Ared Indicators 2018 St.OCk. statug
determination

Reported catch 202( 176 t

Not elsewhere included (nei) shafk020 24,254 t

Average reported catch 20120 310t

Av. not elsewhere included (nei) shat2916-20 34,343 t
Indian MSY (1,000 t) (80%@)
Ocean Fusv(80% CI

SBssy(1,000 t) (80% C unknown

Fcurrent/FMSY(SO% Cl
SBurrent/SB/ISY(SO% Cl
SBurren/SB (80% CI

1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IGE€retariat, which may contain this species (i.e., SHK: sharks various nei;
RSK: requiem sharks nei).

Colour key Stock overfished (S8/SBusx 1) Stock not overfished ($&/SBusvk M
Stock subject to overfishing,t/Fusy 1)
Stock notsubject to overfishing (Ea/FusvK ™ 0

Not assessed/Uncertain

Table2. IUCN threat status of pelagic thresher shéklopias pelagicysn the Indian Ocean

Common name Scientific name IUCN threat stafus
Global status WIO EIO
Pelagidhresher shark | Alopias pelagicus Endangered q G

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
3The process of the threat assessment from IUCN is independent from the IOT@esgtiged for information purpose only

SourceslUCN Red List 202Rigbyet al.2020

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status.There remains considerable uncertainty in the stock status due to lack of information necessary for
assessment or for the development of other indicatdfalgle 3. The ecological risk assessment (ERA) conducted
for the Indian Ocean by the WPEB and SC in 2018 consisted ofqueettifative analysis to evaluate the resilience

of shark species to the inapt of a given fishery, by combining the biological productivity of the species and
susceptibility to each fishing gear type (Muretaal. 2018). Pelagic thresher shark received a medium vulnerability
ranking (No. 12) in the ERA for longline gear becausas characterised as one of the least productive shark
species, and with a medium susceptibility to longline gear. Due to its low productivity, pelagic thresher shark has ¢
high vulnerability ranking (No. 2) to purse seine gear due to its high avaébilthis particular gear. The current

L'/ b GKNBFG adl Gddza DpdagicrbrgsReisha®k §ioBIRTAblel JLIErel iS & patcy of
information available on this species and this situation is not expected to improve in the short tarmesim.
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Pelagic threshesharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their life history
characteristicg, they are relatively long lived (+ 20 years), matureg® gears, and have few offspring (2 pups every
year)- the pelagic thresheshark is vulnerable to overfishing. There is no quantitative stock assessment and limited
basic fishery indicators are currently available getagicthresher shark in the Indian Ocean. Therefore, the stock
status isunknown

Outlook. Current longline fishing effort is directed at other species, howesaggic threshesharks are commonly

taken as bycatch in these fisheries. Hooking mortality is apparently very high, therefore IOTC Resolution 12/0¢
prohibiting retaining of ay part of thresher sharks onboard and promoting life release of thresher shark may be
largely ineffectivefor species conservatiorMaintaining or increasing effort can result in declines in biomass,
productivity and CPUE. However, there are few data tomede CPUE trends, and a reluctance of fishing fleets to
report information on discards/nonetained catch. Piracy in the western Indian Ocean resulted in the displacement
and subsequent concentration of a substantial portion of longline fishing effioroither areas in the southern and
eastern Indian Ocean. Some longline vessels have returned to their traditional fishing areas in the northwest Indiar
Ocean, due to the increased security onboard vessels, with the exception of the Japanese fleet whiithnioas
returned to the levels seen before the start of the piracy threat. It is therefore unlikely that catch and effort on
pelagic thresheshark declined in the southern and eastern areas over that time period, potentially resulting in
localised depgtion there.

Management advice.The prohibition on the retention of pelagic thresher shark should be maintained. While
mechanisms exist for encouraging CPCs to comply with their recording and reporting requirements (Resolution
18/07), these need to béurther implemented by the Commission, so as to better inform scientific adv@EC
Resolution 12/090n the conservation of thresher sharks (family Alopiidae) caught in association with fisheries in
the IOTC area of competengeohibits retention onboat, transhipping, landing, storing, selling or offering for sale
any part or whole carcass of thresher sharks of all the species of the falmlijda€.

The following key points should also be noted:
1 Maximum Sustainable Yield (MSWotapplicable. Retention prohibited.
1 Reference pointsNot applicable.
1 Main fisheries(2016-2020): Gillnet (reported as discard/ released from gillnet and longline).
1 Main fleets(2016-2020): Pakistan; (reported as discarded/released alive by Japan, Koreansai
South Africa, Indonesia).

LTERATURBTED

Murua H, Santiago, J, Coelho, R, Zudaire |, Neves C, Rosa D, Semba Y, Geng Z, Bach P, Arrizabalaga, H., B:
Ramos ML, Zhu JF and Ruiz J. (2018). Updated Ecological Risk Assessment (ERA) for shark species cau
fisheries managed by the Indian Ocelama Commission (IOTE)TE201&SC2¢14 Rev 1.

Rigby, C.L., Barreto, R., Carlson, J., Fernando, D., Fordham, S., Francis, M.P., Jabado, R.W., Liu, K.M., Marsha
Pacoureau, N., Romanov, E., Sherley, R.B. & WinK@@a1B) Alopias pelagicudn: ILCN 209. IUCN Red
List of Threatened Species. <www.iucnredlist.org>.

“Scientific observers shall be allowed to collect biological samples from thresher sharks that are dead at haulback tpabtidesamples
are part of theresearch project approved by the Scientific Committee (or the Working Party on Ecosystems and Bycatch).
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APPENDI}B0
EXECUTIVEBUMMARY. MARINETURTLES

Tablel. IUCN threat status for all marine turtle species reported as caught in fisheries within the IOTCcaregpetence

Common name Scientific name IUCN threat status
Flatback turtle Natator depressus Data deficient

Green turtle Chelonia mydas Endangered
Hawksbill turtle Eretmochelys imbricata Critically Endangered

Leatherback turtle Dermochelys coriacea
(N. East Indian Ocean subpopulatic Data deficient
(S. West Indian Ocean subpopulatic Critically Endangered
Loggerhead turtle Caretta caretta
(N. West Indian Ocean subpopulatio Critically Endangered
(S. East Indian Ocean subpopulatic Near Threatened
Olive Ridley turtle Lepidochelys olivacea Vulnerable

SourcesMarine Turtle Specialist Group 1996, Red List Standards & Petitions Subcommittee 1996, Sarti Martinez (Marine Turle Speciali
Group) 2000, Seminoff 2004, Abr&robois & Plotkin 2008, Mortimer et al. 2008/CN202Q The IUCN Red List of Threatened sgeci
<www.iucnredlist.org. Downloaded on 16 September 2020

INDIANOCEAN STO@KMANAGEMENADVICE

Stock statusNo assessment has been undertaken by the IOTC WPEB for imatasedue to the lack of data being
submitted by CPCs. However, the current International Union for Conservation of Nature (IUCN) threat status for
each of the marine turtle species reported as caught in IOTC fisheries to date is providddieii It is important

to note that a number of international global environmental accords (e.g., Convention on Migratory Species (CMS),
Convention on Biological Diversity (CBD), as well as numerous fisheries agreements obligate States to provid
protection for the® species. In particular, there are now 35 Signatories to the Memorandum of Understanding on
the Conservation and Management of Marine Turtles and their Habitats of the Indian Ocean andESsufsia
(IOSEA MoU). Of the 35 Signatories to the IOSEA NadweZlso members of the IOTC. While the status of marine
turtles is affected by a range of factors such as degradation of marine turtle natural habitats and targeted harvesting
of eggs and turtles, the level of mortality of marine turtles due to caphyagillnets is likely to be substantial as
shown by the Ecological Risk Assessment (ERA) presented in 2018 (Williams et al., 2018). Stock assessments O
species of marine turtles in the Indian Ocean are limited due to data insufficiencies as walteab diata quality
(Wallace et al., 2011Bycatch and mortality from gilinet fisheries have greater populalémel impacts on marine
turtles relative to other gear types, such as longline, purse seine and trawl fisheries in the Indian Ocean (Wallace e
al., 2013). Population levels of impacts of leatherback turtles caught in longline gear in the Southwest Indian Oceat
were also identified as a conservation priority.

Outlook. Resolution 12/04Dn the conservation of marine turtlexludes an annual evaltian requirement (para.
17) by the Scientific Committee (SC). However, given the lack of reporting of marine turtle interactions by CPCs t
date, such an evaluation cannot be undertaken. Unless IOTC CPCs become compliant with the data collection ar

8]UCN, 2020.The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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reporting requirements for marine turtles, the WPEB and the SC will continue to be unable to address this issue. S
far, reporting of sea turtle interactions are not described at the species level. It is recommended that CPCs now
declare interactions indicatinghe sea turtle species. Guides for species identification are available at
http://iotc.org/science/speciesdentification-cards. Notwithstanding this, it is acknowledged that the impact on
marine turtle populations from fishing for tuna and tufike spe@s will increase as fishing pressure increases, and
that the status of the marine turtle populations will continue to worsen due to other factors such as an increase in
fishing pressure from other fisheries or anthropological or climatic impacts.

Thefollowing should also be noted:

1. The available evidence indicates considerable risk to marine turtles in the Indian Ocean.

2. Given the high mortality rates associated with marine turtle interactions with gillnet fisheries and the
increasing use of gillneia the Indian Ocean (Aranda, 2017) there is a need to both assess and mitigate
impacts on threatened and endangered marine turtle populations.

3. The primary sources of data that drive the ability of the WPEB to determine a status for the Indian Ocean,
total interactions by fishing vessels or in net fisheries, are highly uncertain and should be addressed as &
matter of priority.

Current reported interactions are known to be a severe underestimate.

The Ecological Risk Assessment (Nel et al., 2013) estimatied3500 and ~250 marine turtles are caught

by longline and purse seine vessels, respectively, per annum, with an estimated 75% of turtles released

alive’. The ERA set out two separate approaches to estimate gillnet impacts on marine turtles, based on

very limited data. The first calculated that 52,425 marine turtles p.a. and the second that 44749500

turtles p.a. are caught in gillnets (with a mean of the two methods being 29,488 marine turtles p.a.).

Anecdotal/published studies reported valuess&00@Q; 16,000 marine turtles p.a. for each of India, Sri Lanka

and Madagascar. Of these reports, green turtles are under the greatest pressure from gillnet fishing,

constituting 5@88% of catches for Madagascar. Loggerhead, hawksbill, leatherback andidleseturtles

are caught in varying proportions depending on the region, season and type of fishing gear.

6. Maintaining or increasing fishing effort in the Indian Ocean without appropriate mitigation measures in
place, will likely result in further declin@s marine turtle populations.

7. Efforts should be undertaken to encourage CPCs to investigate means to reduce marine turtle bycatch anc
mortality in IOTC fisheries.

8. That appropriate mechanisms are developed by the Compliance Committee to ensure CPCsaithmply
their data collection and reporting requirements for marine turtles.
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APPENDI8B1
EXECUTIVEBUMMARY, SEABIRDS

Tablel. IUCN threat status for all seabird species reported as caught in fisheries within the IOTC area of competence

Common name

Scientific name

IUCN threat statu%

Albatross

Atlantic Yellownosed Albatross Thalassarchehlororhynchos | Endangered
Blackbrowed albatross Thalassarche melanophris | Least Concern
Indian yellownosed albatross Thalassarche carteri Endangered

Shy albatross Thalassarche cauta Near Threatened
Sooty albatross Phoebetria fusca Endangered
Lightmantled albatross Phoebetria palpebrata Near Threatened
Amsterdam albatross Diomedea amsterdamensis | Endangered
Tristan albatross Diomedea dabbenena Critically Endangered
Wandering albatross Diomedea exulans Vulnerable
White-cappedalbatross Thalassarche steadi Near Threatened
Greyheaded albatross Thalassarchehrysostoma Endangered
Petrels

Cape/Pintado petrel

Daption capense

Least Concern

Greatwinged petrel

Pterodroma macroptera

Least Concern

Grey petrel

Procellaria cinerea

Near Threatened

Southern giant petrel

Macronectes giganteus

Least Concern

Northern giantpetrel

Macronectes halli

Least Concern

White-chinned petrel Procellaria aequinoctialis Vulnerable
Others
Cape gannet Morus capensis Endangered

Fleshkfooted shearwater

Puffinus carneipes

Near Threatened

INDIANOCEAN STO@KMANAGEMENADVICE

Stock statusFollowing a data call in 2016, the IOTC Secretariat received seabird bycatch data from 6 CPCs, out «

the 15 with reported or expected longline effort South of 25°S (IRUT5-SC19NF02). Due to the lack of data

submissions from other CPCs, and the kaithformation provided on the use of seabird bycatch mitigations, it has
not yet been possible to undertake an assessment for seabirds. The current International Union for Conservation o
Nature (IUCN) threat status for each of the seabird species reppatecaught in IOTC fisheries to date is provided

in Table 1 It is important to note that the IUCN threat status for all birds is currently behagsessed; this process
is expected to be completed by the end of 20B6number of international global &ironmental accords (e.g.,

Convention on Migratory Species (CMS), the Agreement on the Conservation of Albatrosses and Petrels (ACAF
Convention on Biological Diversity (CBD)), as well as numerous fisheries agreements obligate States to provic
protection for these species. While the status of seabirds is affected by a range of factors such as degradation o
nesting habitats and targeted harvesting of eggs, for albatrosses and large petrels, fisheries bycatch is generall

9 The process ahe threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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considered to be the primary thréaThe level of mortality of seabirds due to fishing gear in the Indian Ocean is
poorly known, although where there has been rigorous assessment of impacts in areas south of 25 degrees (e.g., |
South Africa), very high seabird incidental catches rateg lw@en recorded in the absence of a suite of proven
incidental catches mitigation measures.

Outlook. Resolution 12/060n Reducing the Incidental Bycatch of Seabirds in Longline Fisinetietes an
evaluation requirement (para. 8) by the Scientific Committee in time for the 2016 meeting of the Commission. The
level of compliance with Resolution 12/06 and the frequency of use of each of the 3 measures (because vessels ce
choose two out othree possible options) are still poorly known. Observer reports and logbook data should be
analysed to support assessments of the effectiveness of mitigation measures used and relative impacts on seabir
mortality rates. Information regarding seabird énictions reported in National Reports should be stratified by
season, broad area, and in the form of catch per unit effort. Following the data call in 2016 it was possible to carry
out a preliminary and qualitative analysis. The information provided sigdegher sea bird catch rates at higher
latitudes, even within the area south of 25°S, and higher catch rates in the coastal areas in the eastern and westert
parts of the southern Indian Ocean. In terms of mitigation measures, the preliminary infornaatdlable suggests

that those currently in use (Resolution 12/06) may be proving effective in some cases, but there are also some
conflicting aspects that need to be explored further. Unless IOTC CPCs become compliant with the data collectior
Regional Okerver Scheme and reporting requirements for seabirds, the WPEB will continue to be unable to fully
address this issue.

The following should also be noted:

i The available evidence indicates considerable risk from longline fishing to the status of siathieds
Indian Ocean, where the best practice seaklimdidental catchegnitigation measures outlined in
Resolution 12/06 are not implemented.

1 CPCs that have not fully implemented the provisions of the IOTC Regional Observer Scheme outlinec
in paragraph 2f Resolution 11/04 shall report seabird inciderntatchesthrough logbooks, including
details of species, if possible.

1 Appropriate mechanisms should be developed by the Compliance Committee to assess levels of
compliance by CPCs with the Regional Obse®aheme requirements and the mandatory measures
described in Res 12/06.
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APPENDI}82
EXECUTIVEBUMMARY. CETACEANS

Tablel. IUCN Red List status and records of interaction (including entanglements and, for purse seines, encirclements) with
tunafishery gear types for all cetacean species that occur within the IOTC area of competence

IUCN Red Interactions by

Family Common name Species List status*  Gear Type**
Balaenidae Southern right whale Eubalaena australis LC GN
Neobalaenidae Pygmy right whale Caperea marginata LC -
Common minke whale Balaenoptera acutorostrata LC -
Antarctic minke whale Balaenoptera bonaerensis NT -
Sei whale Balaenoptera borealis EN PS
Bryde's whale Balaenoptera edeni/brydei LC -
Balaenopteridae
Blue whale Balaenoptera musculus EN -
Fin whale Balaenoptera physalus VU -
Omura’'s whale Balaenoptera omurai DD -
Humpback whale Megaptera novaeangliae LCx** GN
Physeteridae Sperm whale Physetemacrocephalus VU GN
Pygmy sperm whale Kogia breviceps LC GN
Kogiidae
Dwarf sperm whale Kogia sima LC GN
Arnoux's beaked whale Berardius arnuxii DD -
Southern bottlenose whale Hyperoodon planifrons LC -
Longman's beaked whale Indopacetus pacificus DD GN
Andrew's beaked whale Mesoplodon bowdoini DD -
Blainville's beaked whale Mesoplodon densirostris DD -
Gray's beaked whale Mesoplodon grayi DD -
Ziphiidae Hector's beaked whale Mesoplodon hectori DD -
Deraniyagala's beaked whalt Mesoplodon hotaula DD -
Straptoothed whale Mesoplodon layardii DD -
True's beaked whale Mesoplodon mirus DD -
Spadetoothed whale Mesoplodon traversii DD -
Shepherd's beaked Whale Tasmacetus shepherdi DD -
Cuvier's beaked whale Ziphius cavirostris LC GN
Longbeaked common dolphir Delphinus capensis DD GN
Delphinidae Sh"“bzi'l‘:rﬂncommo” Delphinus delphis LC GN
Pygmy killer whale Feresa attenuata LC GN
Shortfinned pilot whale Globicephala macrorhynchus LC LL, GN
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Longfinned pilot whale Globicephala melas LC -
Risso's dolphin Grampus griseus LC LL, GN
Fraser's dolphin Lagenodelphis hosei LC -
Irrawaddy dolphin Orcaella brevirostris EN GN
Australian snubfin dolphin Orcaella heinsohni VU GN
Killer whale Orcinus orca DD LL, GN
Melon-headed whale Peponocephala electra LC LL, GN
False killer whale Pseudorca crassidens NT LL, GN
Delphinidae Ind(}Pz;chF():h?:mpback Sousa chinensis VU GN
Indian Ocean. humpback Sousa plumbea EN GN
dolphin
Australian humpback dolphir Sousa sahulensis VU GN
Pantropical spotted dolphin Stenella attenuata LC PS, GN, LL
Striped dolphin Stenella coeruleoalba LC -
Spinner dolphin Stenelldongirostris LC GN
Roughtoothed dolphin Steno bredanensis LC GN
Indo-Pacific t_)ottlenose Tursiops aduncus NT GN
dolphin
Bottlenose dolphin Tursiops truncatus LC LL, GN
Phocoenidae Indo-Pacific finless porpoise Neophocaena phocaenoides VU GN

* The assessment of the status level in IUCN is independent of IOTC pro
** Published bycatch records only (reference at the end of the docum
*** Arabian Sea population: EI

The IUCN Red List of Threatened speciegwiucnredlist.org.
Downloaded on 16 September 202

INDIANOCEAN STOGKMANAGEMENADVICE

Stock status.The current® International Union for Conservation of Nature (IUCN) Red List status for each of the
cetacean species reported in the IOTC Area of Competence is provitigblénl Information on their interactions

with IOTC fisheries is also providétis importantto note that a number of international global environmental
accords (e.g., Convention on Migratory Species (CMS), Convention on Biological Diversity (CBD), Internation
Whaling Commission (IWC)), as well as numerous fisheries agreements obligate Spatesde® protection for

these species. The status of cetaceans is affected by a range of factors such as direct harvesting and habit:
degradation, but the level of cetacean mortality due to capture in tuna drift gillnets is likely to be substantial and is
also a major cause for concern (Anderson, 2014). Many reports (e.g., Sabarros et al., 2013) also suggest some le'
of cetacean mortality for species involved in depredation of pelagic longlines, and these interactions need to be
further documented througout the IOTC Area of Competence. Recently published information suggests that the
incidental capture of cetaceans in purse seines is low (e.g., Escalle et al., 2015), but should be further monitored.

Outlook. Resolution 13/040n the conservation of cetameshighlights the concerns of the IOTC regarding the lack
of accurate and complete data collection and reporting to the IOTC Secretariat of interactions and mortalities of

10 September 2020
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cetaceans in association with tuna fisheries in the IOTC Area of Competencerésdfution, the IOTC have agreed

that CPCs shall prohibit their flagged vessels from intentionally setting a purse seine net around a cetacean if the
animal is sighted prior to the commencement of the set. The IOTC also agreed that CPCs using othpegear
targeting tuna and tundike species found in association with cetaceans shall report all interactions with cetaceans
to the relevant authority of the flag State and that these will be reported to the IOTC Secretariat by 30 June of the
following year It is acknowledged that the impact on cetacean populations from fishing for tuna andikena
species may increase if fishing pressure increases (which is already clear for tuna gillnet fisheries from IOTC data)
if the status of cetacean populatiomgorsens due to other factors such as an increase in external fishing pressure
or other anthropogenic or climatic impacts.

The following should be noted:

1  The number of fisheries interactions involving cetaceans is highly uncertain and should be addressed
as a matter of priority as it is a prerequisite for the WPEB to determine a status for any Indian Ocean
cetacean species.

1 Available evidence indicates considerable risk to cetaceans in the Indian Ocean, particularly from tuna
drift gillnets (Anderson, 2014)

9 Current reported interactions and mortalities are scattered but are most likely severely
underestimated.

1 Maintaining or increasing fishing effort in the Indian Ocean without appropriate mitigation measures
in place will likely result in further declings a number of cetacean species. An increasing effort by
tuna drift gilinet fisheries has been reported to the IOTC, which is a major cause of concern for a
number of species, particularly in the northern Indian Ocean.

1 Appropriate mechanisms should ldeveloped by the Compliance Committee to ensure CPCs comply
with their data collection and reporting requirements for cetaceans.
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APPENDI83
STATUS OFELLOWFINUNACATCHERURSUANT TBESOLUTIORL9/01 AND21/01

Table l:estimated over catches for 2021 and catch limits for 2022 for all for industrial fisheries subiesatution 19/01

I0TC Res. 19/01 catch limits (2022)
Based on CORRECTION NOTICE REGARDING RESOLUTION 19/01 YELLOWFIN TUNA ALLOCATED CATCH LIMITS FOR 2021
https://www.iotc.org/documents/correction-notice-regarding-resolution-1901-yellowfin-tuna-allocated-catch-limits-2021

1. Purse seine

. Baseline Catch [ ) I Res. 19/01 para 13a (2017, 2018, 2019)* Overcatch 2017+2018+2019%] Catch limit 2020]Overcatch 2020] Catch limit 2021] Overcatch 2021++ | Catch limit 2022
Year | Reduction 2014 2015 2016 2017 2018 2019 a.2020 |b. 2021+ d. s5um of annual limits =cx 3* | e.accumulated catch f=e-d g=c h=a-g izc-f-h j=i-a k=c-j
EU 2014 150%| o01405| 85149| s87075| 86893| 78148 71791 71058| 71088 77,694 233,083 236,832 3,749 77,694 - 73,945 - 77,694
IDN** |2014 15.0%| 14,582 8363 | 10786| 11598| 12342 16388] 15866| 15866 12,395 37,184 40,328 3,144 12,395 3,471 5,780 10,087 2,308
KOR 2014 15.0% 8,852 7500 | 10347 5,362 5,415 8,730 2,303 2,393 7,524 22,573 20,507 - 7,524 - 7,524 - 7,524
Mus  |2018 7.5% 4,844 5,448 7,404 7681 11322 12,200 9,681 5,681 10,473 31,419 31,203 - 10,473 - 10,473 - 10,473
sYC 2015 150%| 23463] 39072| 40014] 41694| 35023 33006] 30502] 30502 33,211 66,422 68,029 1,607 33,211 - 31,605 - 33,211
2. Longline
+n Baseline Catch [ ) I Res. 19/01 para 13a (2017, 2018, 2019)* Overcatch 2017+2018+2019% Catch limit 2020]Overcatch 2020] Catch limit 2021] Overcatch 2021++ | Catch limit 2022
Year | Reduction 2014 2015 2016 2017 2018 2019 a.2020 |b. 2021+ d. sum of annual limits =cx 3* | e.accumulated catch f=e-d g=c h=a-g izc-f-h j=i-a k=c-j
™WN  [2014 100%| 12285] 13921| 16958 9,115 10,845 0,427 9,075 9,075 11,057 33,170 29,387 - 11,057 - 11,057 - 11,057
IDN** 2014 100%| 12645| 10549| 1040a| 10527 9,610 4,261 5,656 5,656 11,381 34,142 24,398 - 11,381 - 11,381 - 11,381
sYC 2018 10.0% 1,616 2,395 3,247 4,305 5,985 8,482 6,821 5,621 5,286 12,572 15,466 2,894 5,286 535 2,857 3,964 2,323
LKA 2014 10.0% 8,625 5,933 3,939 5,448 8554 | 10,746 7,481 7,481 7.763 23,288 25,748 2,461 7.763 - 5,302 2,179 5,583
3. Gillnet
. Baseline Catch [t ) I Res. 19/01 para 13a (2017, 2018, 2019)* Overcatch 2017+2018+2019%| Catch limit 2020] Overcatch 2020] Catch limit 2021] Overcatch 2021++ | Catch limit 2022
Year [Reduction| 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | a.2020 |b. 2021+ d.5um of annual limits =cx 3 _| e. accumulated catch f=e-d g=c h=a-g i=c-f-h j=i-a k=c-j
IRN 2014| 100%| 24401| 26780 31079| 37193| 35534 44008| 20607 20607 21,961 65,883 | 116,751 50,868 21,961 E 28,907 49513.98 |- 27,553
4. Other gears
- Baseline Catch [t ) I Res. 19/01 para 13a (2018, 2019) Overcatch 2017+2018+2019% Catch limit 2020] Overcatch 2020] Catch limit 2021] Overcatch 2021++ | Catch limit 2022
Year | Reduction 2014 2015 2016 2017 2018 2019 a.2020 |b. 2021+ d.5um of annual limits =¢x 2 | e.accumulated catch f=e-d g=c h=a-g i=c-f-h j=i-a k=c-j
MDV BB | 2014 50%| 11416 9,270 4078 | 105e3| 10749| 10165| 10897 | 10697 10,845 21,690 20,914 - 10,845 - 10,845 - 10,845
MDV HL | 2014 s5o%| 17831 19247| 24848 16713| 1s704| 15918] 15181| 15181 16,939 33,879 32,622 - 16,939 - 16,939 - 16,939

+ Catches are taken from current 10TC best scientific estimates (https://www.iotc.org/data/datasets/Iatest/NC-5CI)
++ Catches for 2021 are not yet available, and therefore assumed to be at the same exact levels of 2020

* 2018, 2019 for Seychelles

*# Catches are taken from National Reports

l:lFIeets to whom Res.19/01 still applies
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Table 2theoretical (a, d) [ Resolution 21/01 ] and estimated (c) [ Resolution 19/01 + 21/01 ] catch limits for 2022; estimateatavép) [ Resolution 19/01 ] for all CPCs bound to
Resolution 21/01; catch limits for 2022 (g) [ Resolution 19/01 ] for alhthrstrial fisheries of the six CPCs objecting to Resolution 21/01

e b. Overcatches according to Res. 19/01 c. Catch limits for 2022
CPC Catches (best scientific estimates) Reference Catch limit (2022) s

Code Status 2014 2015 LEEEER <3 2018 Year h. Catches | i. Reduction |  Criteria LT PS i GN ot himre] e || b e

(2017-2019) | (2017-2019) (h*(1-i)) ] (m-k)
CHN DG, DW 13,363 15,714 13,401 15,486 15,486 2014 13,363 21% Para. 5 10,557 - - - - - |cHn 10,557 10,557
EU DD, DW 92,590 87,242 79,703 87,707 78,886 2014 92,590 21% Para. 5 73,146 - - - - - |ev 73,146 73,146
KOR DG, DW 10,409 9,183 8,648 10,790 6,990 2014 10,409 13%| Para.5+11 9,056 - - - - - |kor 9,056 9,056
LKA DG, C 37,778 32,673 40,850 44,756 39,817 2014 37,778 12%| Para. 5.3 + 10 33,245 - 2,178 - - 2,179 |LKA 33,245 31,066
PAK DG, C 16,441 18,817 18,509 27,784 18,384 2014 16,441 12%| Para. 5.3 + 10 14,458 - - - - - |rak 14,468 14,468
YEM LD, C 29,180 24,518 18,083 18,077 2014 29,180 10%| Para. 5.b + 10 26,262 - - - - - |vem 26,262 26,262
MDY DG,5,C 49,212 52,439 47,093 49,361 47,217 2015 52,439 10%| Para. 5.b + 10 47,135 - - - - - |mov 47,195 47,195
SYC DG,5,C 25,079 41,468 43,201 46,056 42,051 2017-2018 (avg.) 43,201 10%| Para. 5.b + 10 38,881 - 3,964 - - 3,964 [SYC 38,881 34,917
MUs DG,5,C 4,908 5,530 10,786 12,684 11,656 2018 11,656 10% Para. 6.b 10,490 - - - - - |mus 10,490 10,490
cOM LD, 5,C 1,399 1,748 4,426 5279 3,194 6,745 2014 5279 - Para. 7 5,279 - - - - - |com 5,279 5,279
1PN DD, DW 4,072 3,478 3,327 4,003 3,382 2,085 2014 4,003 - Para. 7 4,003 - - - - - [ien 4,003 4,003
KEN DG,C 71 108 2,550 3,654 3,592 3,654 2014 3,654 - Para. 7 3,654 - - - - - |ken 3,654 3,654
TZA LD, C 3,441 4,011 3,904 3,905 3,904 3,905 2014 3,905 - Para. 7 3,905 - - - - - |1z 3,905 3,905
AUS DD, C 20 73 50 66 39 18 2014 73 - Para. 8 2,000 - - - - - |aus 2,000 2,000
BGD LD, C - - - - - 2 2014 - - Para. 8 2,000 - - - - - |seD 2,000 2,000
ERI LD, C - - - - - - 2014 - - Para. 8 2,000 E' - - - - - |emi 2,000 2,000
Moz LD, C 5 69 162 168 155 301 2014 69 - Para. 8 2000 | B - - - - - |moz 2,000 2,000
MYS DG, C 77 144 419 446 446 374 2014 144 - Para. 8 2,000 | & - - - - - |ms 2,000 2,000
SDN LD, C - - - - - - 2014 - - Para. 8 2,000 % - - - - SDN 2,000 2,000
THA DG, C 187 109 - - - - 2014 109 - Para. 8 2,000 [ - - - - - |tHA 2,000 2,000
ZAF DG, C 83 182 323 389 331 217 2014 182 - Para. 8 2,000 5 - - - - - |zaF 2,000 2,000
FRA DD,C - - - - - - 2014 - -|  Para.8+9 500 | & - - - - - |rRA 500 500
GBR DD, DW 2 2 3 4 4 2 2014 2 -|  Para.8+9 500 - - - - - |@BR 500 500
PHL DG, DW 69 69 24 73 - - 2014 69 - Para.8+9 700 - - - - - |pHL 700 700
d. CPC objecting to 21/01 (or previous resolutions) f. Catch limits for 2022 g. Catch limits for 2022 for all industrial

CPC Catches (best scientific estimates) Reference Catch limit (2022) e':’z&pol::ﬁ:n by type of industrial gear fisheries combined (Res. 19/01)

Code Status 2018 2015 B Max 2018 IR Year Catches | Reduction | Criteria Limit PS w GN o1 CPCcode Limit

(2017-2019) | (2017-2019) (2020)
IDN DG, C 25,275 25,945 26,788 35,567 22,635 36,517 2014 25,275 12% Para. 5.3 22,242 19/01 2,308 11,381 - - IDN 13,689
IND DG, C 33,427 17,159 28,320 37,488 37,488 20,795 2014 33,427 12% Para. 5.3 29,416 18/01 - - - IND =
IRN DG, C 46,216 42,599 57,605 58,650 58,650 48,314 2014 46,216 12% Para. 5.3 40,670 19/01 - 21553 IRN - 21,553
oMN DG, C 7,208 15,183 28,456 37,033 28,837 68,785 2014 7,208 12% Para. 5.3 6,343 19/01 - - - - OMN =
MDG LD, C 735 747 707 715 704 709 2014 735 - Para. 8 2,000 19/01 - - - - MDG =
S0M LD, C - - - - - - 2014 - - Para. 8 2,000 19/01 - - - - 50M -

Catches: 0 = catches < 2000 t; 2000 t < catches < 5000 t; catches = 5000 t

Status: LD = least developed country, DG = developing country, DD = developed country, 5 =small islands developing state, C = coastal state, DW = distant water fishing nation
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Table3: estimatedtotal catchlimits for 2022for all CPCs bound to Resolution 21(04ft) andestimated catch limits for industrial fisheries for all CPCs bourrksolution 19/0%right)

EstimatedYFT catch limitét) for 2022 as per Re21/01 EstimatedYFT catch limitgt) for 2022 as per Red49/01
: CPC Limit Limit for Limit for Limit for EmIes -

CHNC China 10,557 Clpe purse seine| longline gillnet sll ity =l
EUc European Union 73,146 SEETE
KORC Republic of Korea 9.056 IDN¢ Indonesia 2,308 11,381 - - 13,689
LKAC Sri Lanka 31,066| [INDG India - - - - -
PAKc Pakistan 14,468 IRN¢ I.R. Iran - - -27,553 - -27,553
YEMC Yemen 26,262| [ OMNC Oman - - - - -
MDV ¢ Maldives 47,195| | MDG¢ Madagascar - - - - -
SYQ Seychelles 34,917| [ SOMC Somalia - - - - -
MUSc¢ Mauritius 10,490
COMc¢ Comoros 5,279
JPN¢ Japan 4,003
KEN¢ Kenya 3,654
TZA¢ Tanzania 3,905
AUSc Australia 2,000
BGD¢ Bangladesh 2,000
ERIc Eritrea 2,000
MOZ¢ Mozambique 2,000
MY S¢ Malaysia 2,000
SDN¢ Sudan 2,000
THAC Thailand 2,000
ZAR¢ South Africa 2,000
FRAC France (territories) 500
GBRg United Kingdom 500
PHL¢ Philippines 700
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APPENDI84
PROGRESS MADE ON REEOMMENDATIONS 8E 3

SC23 Report]

SC recommendations

Update/Progress

SC238
Para. 31

SC23.09
Para. 32

National Reports from CPCs

NOTINGhat the Commission, at its 15th Session (in 2011), expressed concern regardi
limited submission of National Reports to the SC, and stressed the importance of providi
reports by all CPCs, the RECOMMENDHEDat the Commission note that in 20225 reports
were provided by CPCs (23 in 2019, 26 in 2018, 23 in 2017, 23 in 2016, 26 in 2015) (Tak

The SARECOMMENDE#MDat the Compliance Committee and Commission note the lac
compliance by 6 Contracting Parties (Members) and 2 CooperatingCptracting Party
(CNCPs) that did not submit a National Report to the Scientific Committee in 2020, notin
the Commission agreed that the submission of the annual reports to the Scientific Commi
mandatory

Update: Ongoing. CPCs aeacouraged to provide national reports whether or not they are attendin
the SC meeting and that the provision of national reports is a mandatory requirement for all CPC

Update: The SC chair presented the report of the S23 to the Commission in Juner2@2Commissior|
noted this issue with concern.

SC23.10
Para. 59

Report of the 15th Session of the Working Party on Ecosystems and Bycatch (WPEB15)

The S(RECOMMENDEfDat the Commission note the current status of development g
implementation of National Plans of Action (NPOAs) for sharks and seabirds, an
implementation of the FAO guidelines to reduce marine turtle mortality in fishing operat
by each CPC asovided in Appendix 5, recalling that the IRS@&abirds and IPG3harks were
adopted by the FAO in 1999 and 2000, respectively, and recommended the developm
NPOAs.

Update:Ongoing

SC23.11
Para. 78

Report of the 22d Session of the Working Party on Tropical Tunas (WPTT22)

The S@IOTEDhat the reference points for skipjack tuna are defined with respect to unfis
spawning biomass only in resolution 16/02; nonetheless the notation is in terms of B
exploitable biomass) instead of SB (spawning biomass). Although the resoluticspalsfied
Etarg (annual equilibrium exploitation rate associated with the unfished target spaw
biomass), it was intended as a control parameter for the harvest control rule, rather than
explicit target. Meanwhile Resolution 16/02 did not defadimit exploitation rate (Elim). Th
SC furtheNOTEDRhat resolution 15/10 had specified a default depletibased target and limit
fishing mortality rate but it was discussed whether these are appropriate for skipjack tung
default values are defed only when MS¥ased reference points cannot be estimated robus
according to 15/10). As such the RECOMMENDE(Dat the skipjack MSE project to revig
these reference points, including to investigate the plausibility of establishing a limit reger

Update: The updated work on the skipjack harvest control has been presented f6GMP and WPTT|
in 2021. The Recommendations from the SC have been taken into account in the updated work.
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point for fishing mortality (or exploitation rate)) and to evaluate the differences on the c
forecasts by using total biomass instead of spawning biomass in the HCR.

SC23.12
Para. 107

SC23.13
Para. 109

SC23.14
Para. 111

Report of the 16th session of the working party on Data Collection &tatistics (WPDCS16),

Furthermore, the SEECOMMENDEBe Commission to consider how to best take into acco
the confidentiality aspects inherent to such a dataset (e.g. through updates to Res. 12/02
at the same time ensuring proper attribution it§ ownership. (Refer to paras. 104 and 106
qualifying details on this Recommendation)

ACKNOWLEDGING LR Sy GAlkt 101 2F OflFNRGe Ay
ShLIA2YFEOE REGE 8t8Y8yda Ay GKS OB yhe SE
RECOMMENDEBDat the Commission require CPCs to report such fields to the IOTC Secr
(as part of their regular ROS data submissions) when these are available to the national o
programmes.

For this reason, the SRECOMMENDEat anad-hoc, intersessional Working Group on tk
development of EM Programme Standard be constituted and physical or virtual work
(depending on the circumstances) be held to further progress with the definition of
minimum standards.

Update: Ongoing

Update: Ongoing

Update: Completed. The First ad hoc Working Group on Electronic Monitoring Standards was he
November 2021.

SC23.15
Para. 114

Invited Expert(s) at the WP meetings

Given the importance of external peer review for working party meetings, the
RECOMMENDEfDat the Commission continues to allocate sufficient budget for an inv|
expert to be regularly invited to all scientific WP meetings.

Update: Ongoing. The Comission has provided budget for invited experts for 2021 and 2022.

SC23.16
Para. 116

Meeting patrticipation fund

The SC reiterated IRECOMMENDATIQNat the IOTC Rules of Procedure (2014), for the
administration of the Meeting Participation Fund be modified so that applications are due
later than 60 days, and that the full Draft paper be submitted no later than 45 days before
start of the rebvant meeting. The aim is to allow the Selection Panel to review the full pap
rather than just the abstract, and provide guidance on areas for improvement, as well as
suitability of the application to receive funding using the IOTC MPF. The eabiaission
dates would also assist with visa application procedures for candidates.

Update: No Progress as due to all meetings being online, the MPF has not been utilized since 20

SC23.17

Lhe¢/ ALISOASaA ARSYy G AHEON1GS 28/ LIFQ@MRES a Y ¢ dzy |

Update Ongoing. Budget has been made available through the IOTC main budget and an EU gr:
continue theprinting of ID cards and this has continued in 2021.
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Para. 117 | The SC reiterated itRECOMMENDATIOthat the Commission allocates budget towar
continuing the translation and printing of the IOTC species ID guides so that hard copies
identification cards can continue to be printed as many <Csntific observers, both on boal
and port, still do not have smart phone technology/hardware access and need to have
copies on board.
sc23.18 | General- Chairpersons and Vie€hairpersons of the SC and its subsidiary bodies
Para. 118 | The SRECOMMENDEDat the Commission note and endorse the Chairpersons and Undate: Completed
Chairpersons for the SC and its subsidiary bodies for the coming years, as provided in A P ' P
7.
sc23.19 | General- Consultants Update:Ongoing. Several consultants were contracire@021.
Para. 163 | Noting the highly beneficial and relevant work done by IOTC stock assessment consult

previous years, the SRECOMMENDEat the engagement of consultants be continued f
each coming year based on the Program of Work. Consultants will be hired to supplemg
skill set available within the IOTC Secretariat and CPCs.
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APPENDI85A
WORKINGPARTY ONERITIGUNASPROGRAM OWORK(2022 ¢ 2026)

Table 1.Priority topicsfor obtaining the information necessary to develop stock status indicators for neritic tunas in the Indian Ocean

Topic in order of

priority Subtopic and project Timing
2022 2023 2024 2025 2026
1. CPUE Develop standardised CPUE series for the main fisheries for longtail, kawakawBakifio King mackerel and
standardisation Spanish mackerel in the Indian Ocewith the aim of developing CPUE series for stock assessment purposes.

[

Sri Lanka (priority species: Frigate tuna, Kawakawa, bullet tuna)

U0 Indonesia (priority species: Kawakawa, Bullet tuna, Frigate tuna)

U Pakistan (priority speciekongtail tuna, Kawakawa, narrevarred Spanish mackerel)

0 Iran gillnet CPUEs for all species

U0 India available CPUEs to be provided to next assessment session

Capacity building support for CPCs to develop standardised CPUlsifdisheries
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2. Stock assessmer Explore alternative assessment approaches and develop improvements where necessary based on the data
to determine stock status for longtail tuna, kawakawa and Spanish mackerel

/ Stock indicators

f

Improve the presentation of management advice from different assessment approaches to better represent th
uncertainty and improve communication between scientists and managers in the IOTC.

The Weightof-Evidence approach should be used to determine stock status, by building layers of part
evidence, such as CPUE indices combined with catch dathiskifey parameters and yielger recruit
metrics, as well as the use of data poor a&sseent approaches (eg. CMSY, OCOMRIB, Risk based
methods).

Exploration of priors and how these can be quantifiably and transparently developed

Take into consideration the outputs of genetic studies to investigate stock structure and regional dife
in populations

3. Data mining and Collate and characterize operational level data for the main neritic tuna fisheries in the Indian Ocean to invest
their suitability to be used for developing standardised CPUE indices.
The following data should be collated and madeilable for collaborative analysis:

collation

1)
2)

3)

4)
5)

catch and effort by species and gear by landing site;
operational data: stratify this by vessel, month, and year for the development as an indicator of CPUE
time; and

operational data: collate other information dishing techniques (i.e. area fished, gear specifics, depth,
environmental condition (near shore, open ocean, etc.) and vessel size (length/horsepower)).
Reconstruction of historical catch by CPCs using recovered or captured information.

Reestimation ofhistoric catches (with consultation and consent of concerned CPCs) for assessment
purposes (taking into account updated identification of uncertainties and knowledge of the history of t
fisheries)

(Data support missions to priority countries: India, &mPakistan)
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Other Future Research Requirements

4. Biological
information
(parameters for

5. Social economic
study

Quantitative biological studies are necessary for all neritic tunas throughout their range to determine key biolg
parameters including agat-maturity, and fecundityat-age/length relationships, agength keys, age and growth,
longevity which will be fed into future stock assessments. Priorities for Bullet and Frigate tunas as weHlRaxcifid
stock assessment) King Mackerel.

Undertake quantitative studies on soes@onomic aspects of all neritic tunas throughout their range, to
determine and explore other sources of data, such as but not limited to trade dataifidiridual
countries, nominal catch or other catch data on neritic tuna, information on important and significance
neritic for food security (animal protein), nutrition, contribution to national GDP.
(priority countries, Indonesia, Iran, India, Malaysiaailand, Pakistan)

Identify and utilise other sources of information, by engaging with other bodies such as SEAFDEC, S
RECOFI, BOBLME, SWIOFC, IOC, among others.

Integrate or evaluate market support and recognition for neritic tuna {segionalmarkets) with a focus on
data acquisition

Explore alternate sources of data collection, including the rapid use of citizen science based approac
which are reliable and verified by the SC.

Assess/scope/explore the significance and importance of ioesjiecies for food security, nutrition and
contribution to national GDP.

Strengthen the data collection of catches and species complexes and develogsoeanic indicators of
neritic speciestelated to the national and regional livelihoods and ecancs of coastal CPCs.

Collate information and address data gaps and challenges by taking advantage of regional programm
joint collaboration with NGOs/CPCs in order to support and facilitate data collection for neritic species
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APPENDI85B
WORKINGPARTY ONEMPERATEUNASPROGRAM OWORK(2020¢ 2024)

Table 1.Priority topics for obtaining the information necessary to develop stock status indicators for albacore in the Indian202@2024). As there was no meeting in 202this
table is unchanged from 2019.

Est. budget Timing
Topic Subtopic and project Priority and/qr
potential 2020 2021 2022 2023 2024
source

1. Stock structure 1.1 Genetic research wetermine the connectivity of albacore throughout Low (5) 1.3 m Euro:

(connectivity its distribution and the effective population size. European

and diversity) Union
2. Biological 2.1 Biologicatesearch (collaborative research to improve understanding High (1) TBD

information spatiotemporal patterns in age and growth and reproductive parameter

(parameters for

stock

assessment) 2.1.1 Age and growth studies: Uncertainty about the growth curve i TBD

primary source ofincertainty in the stock assessment. A
preliminary growth curve was developed in 2019, but there is
substantial work to be done to ensure that growth curves inclu
data from smaller size classes, and that sptgimporal patterns
in growth are quantifiedor use in the stock assessment.
Collaborative sampling programs, involving a combination of
observer and portbased sampling, are required to ensure that
adequate samples are collected.
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2..1.2 Quantitative biological studies arecessary for albacore
throughout its range to determine spattemporal patterns in
key reproductive parameters including sex ratio; female length
and ageat-maturity; spawning location, periodicity and
frequency; batch fecundity at length and age; spawgrfraction
and overall reproductive potential, to inform future stock
assessments.

TBD

2

CPUE
standardisation

3.1 Continue the development of standardized CPUE series for each
albacore fishery for the Indian Ocean, with the aindefeloping
appropriate CPUE series for stock assessment purposes.

3.1.1 Spatigemporal structure and target changes need to be
considered carefully, as fish density and targeting practices ca
vary in ways that affect CPUE indices. Developments may incl
changes to fishery spatial structure, new approaches for area
weighting, timearea interactions in the model, and/or indices
using VAST.

High (2) CPUE
Workshop
(TBD)

CPCs directly

3

Size frequency
data

5.1 Further investigate the size information provided by CPCs in order t
better understand the stock dynamics and inputs into #esessment
models. This is particularly necessary for the purse seine data.

High (3) TBD

5

Management
strategy evaluation

6.1 Continue to collaborate with the WPM on input to the Management
Strategy Evaluation (MSE) process.

High TBD
(4)
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APPENDI85C
WORKINGPARTY ONBILLFISHPROGRAM OWORK(2022 ¢ 2026)

Table 1 Priority topics for obtaining the information necessary to develop stock status indicators for billfish in the Indian Ocean

Topic in order of priority Subtopic andproject Timing
2022 2023 2024 2025 2026

1. Data mining and Data on gillnet fisheries are available in Pakistan (and potentially other CPCs) and the re

processing; of this informationand the development of gillnet CPUE indieasuild improvespecies

(Development of assessmentgarticularly for:

M Sailfish

2. Biological and ecological Reproductive biology study

information CPCs to conduct reproductive biology studies, which are necessary for billfish

(incl. parameters for stock throughout its range to determine key biological parameters including leagth

assessment and provide maturity, ageat-maturity and fecundityat-age, which will be fed intfuture stock

answers to the assessments, as well as provide advice to the Commission on the established Mi

Commission) Retention SizeRes 1805, paragraphs 5 and 14¢Priority: marlins and sailfish).

Propose to have a twday workshop to discuss the standard of billfishtuniy
staging intersessionally prior to the next WPB. Funding are needed to support the
workshop participation of CPCs and expert(s) on billfish reproduction (expecting t
have confirmation from the host organization).

3. Stock structure Continue work on determining stock structure of Swordfish, using complimentary data
(connectivity and sources, including genetic and microchemistry information as well as other relevant
diversity) sources/studies.

Other Future ResearcRequirements (not in order of priority)

1.1 Age and growth research
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. Biological and ecological 111
information

(incl. parameters for stocl
assessment and provide
answers to the
Commission)

1.2 Spawning time and locations

1.2.1 Collect gonad samples from billfish to confirm the spawning time and location o

CPCs to provide further research on billfislogy, namely age and growth studie
including through the use of fish otolith or other hard parts, either from data
collected through observer programs, port sampling or other research progran
(Priority: all billfishes: swordfish, marlins and sailfish

spawning area that are presently hypothesized for each billfish species. This v
also provide advice to the Commission on the request for alternative manager
measures (Res. 185, paragraph 6). Partially supported by EUgoing support
and collaboration from CPCs are required.

Historical data review 2.1 Changes in fleet dynamics

211

2.2 Species identification

221

Continue the work with coastal countries to address recent changes and/or
increases of marlins catches especially in some coastal fleets. The historical r
should include as much explanatory information as possible regarding change
fishing areas, species targeting, gear changes and other fleet characteristics t
assist the WPB understand the current fluctuations observed in the data and \
high increases in some species (e.g., black marlin mainly due to very high cat
reported by Inda in recent years). The possibility of producing alternative catch
histories should also be explored. Priority countries: India, Pakistan, Iran, |.R.
Indonesia.

The quality of the data available at the IOS&Zretariat on marlins (by species) is
likely to be compromised by species midantification. Thus, CPCs should revie
their historical data in order to identify, report and correct (if possible) potentia
identification problems that are detrimental @ny analysis of the status of the
stocks. Consider the application of DBArcoding technology for billfish species
identification.
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2.3 Tagging data recovery from alternate sources (e.g. Billfish foundation) to supplemen
taggingdatabase information.

Observer Training to 3.1 Training for observers with respect to billfish species identification, various length
improve data collection measurements and biological sampling (gonads, spines and otoliths).

for billfish (and other)

species

CPUE standardization 4.1 Develop and/or revise standardized CPUE series forbdlifidh species and major
fisheries/fleets for the Indian Ocean.

4.1.1 Swordfish: Priority LL fleets: Taiwan,China, EU(Spain, Portugal, France), Japa
Indonesia, South African

4.1.2 Striped marlin: Priority fleets: Japamajwan,China

4.1.3 Black marlin: Priority fleets: Longline: Taiwan,China; Gillnet: I.R. Iran, Sri Lankg
Indonesia

4.1.4 Blue marlin: Priority fleets: Japan, Taiwan,China, Indonesia

4.1.5 |.P. Sailfish: Priority fleets: Priority gillnet fleets: I.R. Iran and Sri Lanka; Priority
longline fleets: EU(Spain, Portugal, France), Japan, Indonesia;

4.1.6 Joint analysis of operational catch and effort data from Indian Goegline fleets
as recommended by WPM

Stock assessment / Stoct 5-1 Workshops on techniques for assessment including CPUE estimations for billfish spe

indicators 2021 and 2022. Priority fleets: Gillnet fisheries
Target and Limit 6.1 Assessment of the interim reference points as well as alternatives: Used when asses
reference points the Swordfish stock status and when establishing the Kobe plot and Kobe matrices.

Management measure 7.1 To advise th€ommission, on potential management measures having been examine
options through the Management Strategy Evaluation (MSE) process.

7.1.1 These management measures will therefore have to ensure the achievement o
conservation and optimaltilization of stocks as laid down in article V of the
Agreement for the establishment of the IOTC and more particularly to ensure tf
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in as short a period as possible and no later than 2020, (i) the fishing mortality
does not exceed the fishing ntatfity rate allowing the stock to deliver MSY and (
the spawning biomass is maintained at or above its MSY level.

CloseKin MarkRecapture
studies

Review of CKMR applicability for Billfish species and potential feasibility study

Stockstructure
(connectivity and
diversity)

Tagging research (PSAT tags) to determine connectivity, movement rates and mortal
estimates of billfish (Priority species: swordfish). Similar projects have been pa
funded by EU, with a focus on epipelagieces. More tags are needed for
swordfish.
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APPENDI}85D
WORKINGPARTY ONECOSYSTEMS AND BYCAPRBIGRAM OWORK(2022 ¢ 2026)

Table 1 Priority topics for obtaining the information necessary to develop stock status indicators for bgpatibs in the Indian Ocean

Topic in order of priority Subtopic and project Timing

2022 2023 2024 2025 2026

1.1 Genetic research to determine the connectivity of
select shark specighroughout their distribution
(including in adjacent Pacific and Atlantic waters as

L. Stock structure (connectivity and appropriate) and the effective population size. This may

diversity) include Next Generation Sequencing (NGS), Nuclear
markers (i.e., microsatellite) as well as other componer
of close-kin mark recapture studies (CKMR).

2. Biological and ecological 2.1 Age and growth research (Priority species: blue sh:

information (incl. parameters for (BSH), shortfin mako shark (SMA) and oceanic whitetig

stock assessment) shark(OCS); silky shark (FAL))

2.1.1 CPCs to provide further research reports on shar
biology, namely age and growth studies including throu
the use of vertebrae or other means, either from data
collected through observer programs or othesearch
programs. Research started in Sri Lanka. Could look al
IOTC priority species

2.3 Reproduction research Priority species: blue shark
(BSH), shortfin mako shark (SMA) and oceanic whitetif
shark (OCS), and silky shark (FAL)
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2.4 Ecological Risk Assessment (cetaceans)

3. Connectivity, movements, habitat

use and post release mortality

Electronic tags (PSATs, SPOT, Splash MiniPAT) to ass

the efficiency of management resolutions on ron

movement rates and mortality estimates.

retention species (BSH Ik, marine turtles and rays in G
and PS, whale sharks) and to determine connectivity,

Other Future Research Requirements (not in order of priority)

Topic

Subtopic and project

2022

2023

2024

2025

2026

1. Fisheries data collection

1.1 Historical data mining for the key species and 10
fleets (e.g., as artisanal gillnet and longline coastal
fisheries) including (Workshopdeader?):

1.1.1 Capacity building of fisheries observ@msluding
the provision of ID guides, training, etc. Fishing gear
guides from SPC)

1.1.2 Historical data mining for the key species,
including the collection of information about catch,
effort and spatial distribution of those species and
fleets catching them

1.2 Implementation of the Pilot Project (Resolution
16/04) for the Regional Observer Scheme

1.2.1 Definition of minimum standards and
development of a training package for the ROS to be
reviewed and rolled ouin voluntary CPCs (Sri Lanka,

I.R. Iran, Tanzania)
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1.2.2 Development of a Regional Observer databasg
and population with historic observer data

1.2.3 Development, piloting and implementation of &
electronic reporting tool tdacilitate data reporting

1.2.4 Development and trial of Electronic Monitoring
Systems for gillnet fleets

1.2.5 Port sampling protocols for artisanal fisheries

1.3 Review the status of manta and mobula rays ang
their interaction with IOTC fisheries. Evaluation of da
availability and data gaps. Include 1D guide revision
translation. ID guides to be updated with help of CP(
scientists

2. Bycatch mitigation measures

Undertake a series of geapecific workshops focusing
on multirtaxa bycatch issues

Develop studies on bycatch mitigation measures
(operational, technological aspects and best practice

2.1 Sharks

a) Harmonise and finalise guidelines and protocols f
safe handling and release of sharks and rays caught
IOTC fisheries

2.2 Sea turtles
2.2.1 Res. 12/04 (para. 11) Part I. The IOTC Scientif
Committee shall request the IOTC Working Party on
Ecosystems and Bycatch to:

a) Developecommendations on appropriate

mitigation measures for gillnet, longline and purse
seine fisheries in the IOTC area; [mostly completed 1
LL and PS]

b) Develop regional standards covering data collecti
data exchange and training
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2.2.2 Res. 12/04 (para. 17) The IOTC Scientific
Committee shall annually review the information
reported by CPCs pursuant to this measure and, as
necessary, provide recommendations to the
Commission on ways to strengthen efforts to reduce
marine turtle ineractions with IOTC fisheries.

2.2.3 Regional workshop to review the effectiveness
marine turtle mitigation measures

2.2.4 Harmonise and finalise guidelines and protocq
for safe handling and release of sea turtles caught ir|
IOTC fisheries

2.3 Seabirds

2.3.1 Res. 12/06 (para. 8) The IOTC Scientific
Committee, based notably on the work of the WPEB
and information from CPCs, will analyse the impact
this Resolution on seabird bycatch no later than for t
2016meeting of the Commission. It shall advise the
Commission on any madifications that are required,
based on experience to date of the operation of the
Resolution and/or further international studies,
research or advice on best practice on the issue, in
order to make the Resolution more effective.

2.3.2 Bycatch assessment for seabirds taking into
account the information from the various ongoing
initiatives in the 10 and adjacent oceans
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2.3.3 Study on cryptic mortality of seabirds in tuna L
fisheries.

2.3.4 Study post release survival rates for seabirds &
harmonise and finalise guidelines and protocols for
safe handling and release of seabirds caught in IOT
fisheries

2.4 Cetaceans

2.4.1 Collate all data available on bycatch of key
species interacting with all tuna fisheries in the I0TQ
area (tuna drift gilinets, longlines, purse seines)

2.4.2 Collaborate with other organisations on the
assessment of marinmammal abundance and collect
data on marine mammal bycatch interactions with
gillnets across the IOTC region

2.4.3 Testing mitigation methods for cetacean bycat
in tuna drift gillnet fisheries

2.4.4 Harmonise and finaliggiidelines and protocols
for safe handling and release of cetaceans caught in
IOTC fisheries

2.4.5. Intersessional meeting to discuss cetacean
guidelines, ERA, Data gaps.
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3. CPUE standardisation / Stock
Assessment / Other indicators

3.1Develop standardised CPUE series for each key
shark species and fishery in the Indian Ocean

3.1.1 Development of CPUE guidelines for
standardisation of CPC data.

3.1.2 Blue shark: Priority fleets: TWN,CHN LL, EU,{
LL, Japan Llndonesia LL; EU,Portugal LL

3.1.3 Shortfin mako shark: Priority fleets: Longline a
Gillnet fleets

3.1.4 Oceanic whitetip shark: Priority fleets: Longling
fleets; purse seine fleets

3.1.5 Silky shark: Priorifieets: Purse seine fleets

3.2 Joint CPUE standardization across the main LL {
for silky shark, using detailed operational data

3.3 Stock assessment and other indicators

4. Bycatch and discards

4.1 Reviewproposal on retention of noargeted
species

4.1.1 The Commission requested that the Scientific
Committee review proposal 102014 S1&PropL
Rev_1, and to make recommendations on the benef
of retaining nontargeted speciesatches, other than
those prohibited via IOTC Resolutions, for
consideration at the 19 Session of the Commission.
(S18 Report, para. 143). Noting the lack of expertise
and resources at the WPEB and the short timeframe
fulfil this task, the SC RECOMMHND that a consultan
be hired to conduct this work and present the resultg
at the next WPEB meeting. The following tasks,
necessary to address this issue, should be considers
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for the terms of reference, taking into account all
species that are usuallystiarded on all major gears
(i.e., purseseines, longlines and gillnets), and fisherig
that take place on the high seas and in coastal
countries EEZs:

i) Estimate speciespecific quantities of discards to
assess the importance ambtential of this new
product supply, integrating data available at the
Secretariat from the regional observer programs,

i) Assess the specispecific percentage of discards
that is captured dead versus alive, as well aspbst-
release mortality of species that are discarded alive,
order to estimate what will be the added fishing
mortality to the populations, based on the best curre
information,

iii) Assess the feasibility of full retention, taking into
account the spdificities of the fleets that operate with
different gears and their fishing practices (e.g.,
transhipment, onboard storage capacity).

iv) Assess the capacity of the landing port facilities tq
handle and process this catch.

v) Assess the socieconomic impacts of retaining nen
target species, including the feasibility to market thos
species that are usually not retained by those gears,
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vi) Assess the benefits in terms of improving the catg
statistics througtport-sampling programmes,

vii) Evaluate the impacts of full retention on the
conditions of work and data quality collected by
onboard scientific observers, making sure that there
a strict distinction between scientific observer tasks
andcompliance issues.

5. Ecosystems

5.1 Develop a plan for Ecosystem Approach to Fishe
(EAF) approaches in the IOTC, in conjunction with th
Common Oceans Tuna Project.

5.1.2 Workshop for CPCs on continuing efforts to thé
development of an EAF including delineation of
candidate eco regions within IOTC.

5.1.3 Practical Implementation of EBFM with the
development and testing of ecosystem report cards.

5.1.4 Evaluation of EBFM plan in IOTC area of
competence by the WPEB to review its elements
components and make any corrective measures.

5.2 Assessing the impacts of climate change and so
economic factors on IOTC fisheries

5.3 Evaluate alternative approaches to ERAS to ass¢
ecological risk
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5.4 Progress on Climate webpage on IOTC website
liaise with WPDCS for technical implementation
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APPENDI85E
WORKINGPARTY ONROPICATUNASPROGRAM OWORK(2022 ¢ 2026)

Table 1 Priority topics for obtaining the informatiamecessary to develop stock status indicators for bycatch species in the Indian Ocean.

i i TIMING
Topic n c_)rder of Subtopic and project

priority 2022 2023 2024 2025 2026

Stock assessment prioritiesdetailed review of theassessment and its existing data sources,
including:
i. Peerreview of YFT stock assessment as per the SC endorsed ToRs

Stock assessment  ii.  Size frequency data: Evaluation of the reliability of length composition from the long

priorities fisheries (including recent and historical dgta

iii. Tagging data: Further analysis of the tag release/recovery data set.
iv.  Organisation of expert group to investigate tagging mortality

v. Reestimation of M using updated tagging data.

vi.  Additional growth and other biological studies for Tropical tunas.

CPUE standardisatior Develop standardised CPUE series for each tropical tuna fleet/fishery for the Indian Ocean
1 Review period where stock was assessed as being overfished without experiencing
overfishing.
1 Regional scaling parameters
i Effect of piracy oil€PUE after piracy period

Fisheries impact

. Impact of individual fisheries on stock parameters
analysis

Other Future Research Requirements (not in order of priority)

1.1 Genetic research tietermine the connectivity of tropical tuna species throughout thei
distribution (including in adjacent Pacific Ocean waters as appropriate) and the effective
population size.
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1. Stock structure 111
(connectivity and
diversity)

Population genetic analyses to decipher intraspeciienectivity, levels of gene
flow, genetic divergence and effective population sizes based on gemodee
distributed Single Nucleotide Polymorphisms (SNPs).

1.2 Connectivity, movements and habitat use

121

1.2.2

Connectivity, movements, arthbitat use, including identification of hotspots an
investigate associated environmental conditions affecting the tropical tuna spe
distribution, making use of conventional and electronic taggir§AF).
Investigation into the degree of local or apeopulation in main fishing areas (g.¢
the Maldives and Indonesiaarchipelagic and open ocean) by using techniques
such flux in FAD arrays or used of morphological features such as shape of ot

2. Biological and 2.1 Biological sampling

ecological
information

(incl. parameters for
stock assessment)

211

21.2

Design and develop a plan for a biological sampling program to support reseg
tropical tuna biology. The plan woutdnsider the need for the sampling prograr
to provide representative coverage of the distribution of the different tropical tu
species within the Indian Ocean and make use of samples and data collected
through observer programs, port sampling and/or atlmesearch programs. The
plan would also consider the types of biological samples that could be collecte
(e.g. otoliths, spines, gonads, stomachs, muscle and liver tissue, fin clips, etc.
sample sizes required for estimating biological parameterd,tae logistics
involved in collecting, transporting and processing biological samples. The spe
biological parameters that could be estimated include, but are not limited to,
estimates of growth, age at maturity, fecundity, sex ratio, spawning season
spawning fraction and stock structure.

Collect gonad samples from tropical tunas to confirm the spawning periods ar|
location of the spawning area that are presently hypothesized for each tropical
tuna species.

3. Historical data 3.1 Changes in fleet dynamics need to be documented by fleet

review
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3.1.1

Provide an evaluation of flegiecific fishery impacts on the stock of bigeye tune
skipjack tuna and yellowfin tuna. Project potential impact of realizing fleet
development plans on the status of tropical tunas based upon most recent sto«
assessments.

4 CPUE
standardisation

4.1 Develop standardised CPUE series for each tropical tuna fleet/fishery for the Indian G

41.1

4.1.2

4.1.3

414

415

4.1.6

Further development and validation of the collaborative longline CPUE indice
using the data from multiple fleets and to provide joint CPUE series for longlin
fleets where possible

That standardised CPUE indejufeenile yellowfin tuna and bigeye tuna caught k
the EU purse seiner fleets, be estimated and submitted to the WPTT before th
next round of stock assessments of tropical tunas.

Development of minimum criteria (e.g. 10% usisign@le random stratified
sample) for logbook coverage to use data in standardisation processes; and 2
identifying vessels through exploratory analysis that were misreporting, and
excluding them from the dataset in the standardisation analysis.

Vessel identity information for the Japanese fleets for the period prior to 1979
should be obtained either from the original logbooks or from some other sourc
the greatest extent possible to allow estimation of catchability change durisg tl
period and to permit cluster analysis using vessel level data.

Bigeye tuna: High priority fleets

Skipjack tuna: High priority fleets
Yellowfin tuna: High priority fleets

Gillnet CPUE standardization includimthér investigate and use of gillnet CPUE
series from Sri Lankan gillnet fishery

Workshops to assist in standardising CPUESs for tropical tuna fleets
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4.2 That methods be developed for standardising purse seine catch species composition
operational data, so as to provide alternative indices of relativendance (see Terms of
Reference, Appendix IXb IGZCL7-WPTT1R).

4.3 Investigate the potential to use the Indian longline survey as a fishdgpendent index of
abundance for tropical tunas.

Stock assessment/ 9.1 Develop and compare multiple assessment approaches to determine stockfstatus
stock indicators tropical tunas
5.2 Scoping of ongoing age composition data collection for stock assessment
5.3 Develop highresolutionage structured operating model that can be used to test the
spatialassumptions including potential effects of limited tagiing on stock
assessment outcomes (see Terms of Reference, Appendix IX200FVPTT1R).

Fishery independent 6.1 Develop fishery independent estimates of stock abundance to validate the abundance
monitoring estimates of CPUE series.

All of thetropical tuna stock assessments are highly dependent on relative abundar
estimates derived from commercial fishery catch rates, and these could be substan
biased despite efforts to standardise for operational variability (e.g. spetigporal
variability in operations, improved efficiency from new technology, changes in speci
targeting). Accordingly, the IOTC should continue to explore fisheries independent
monitoring options which may be viable through new technologies. There are vario
options,among which some are already under test. Not all of these options are rate
with the same priority, and those being currently under development need to be
promoted, as proposed below:
i.  Acoustic FAD monitoring, with the objective of deriving abundancegéadeased
on the biomass estimates provided by eetmunder buoys attached to FADs
i. Longlined 8 SR adz2NBSea O0SELI yRAYy3a 2y (KS§
which a small number of commercial sets follow a standardised scientific protd

iii.  Aerialsurveys, potentially using remotely operated or autonomous drones
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iv.  Studies (research) on flux of tuna around anchored FAD arrays to understand
standing stock and independent estimates of the stock abundance.

v.  Scoping study to investigate genetloased taggig techniques using recaptured
individuals or identification of closeslated pairs. Use of Close Kin Mark Recapt
(CKMR) methods to study fishery independent methods of generating spawne
abundance estimates based on genotyping individuals to a leaektan identify
close relatives (e.g. pareoffspring or haHsiblings). The method avoids many of
the problems of conventional tagging, e.g. live handling is not required (only c3
needs to be sampled), tag shedding,-taguced mortality and recovemgporting
rates are irrelevant. It has been cesffective in a successful application to
southern bluefin tuna, but it remains unknown how the cost scales with popula
size. It would be valuable to conduct a scoping exercise to evaluate the apjtlic
to the tropical tuna species

vi.  Investigate the possibility of conducting ongoing ad how;leveltagging in the
region

Target and Limit
reference points

7.1 To advise the Commission, on Target Reference Points (TRPs) and Limit Referen
Points(LRPs). Used when assessing tropical tuna stock status and when establish
Kobe plot and Kobe matrices

8.1 Scoping study to investigate genetleased tagging techniques using recaptured
individuals oiidentification of closerelated pairs. Use of Close Kin Mark Recapture

8 Fisheries (CKMR) methods to study fishery independent methods of generating spawner
Independent abundance estimates based on genotyping individuals to a level that can identify ¢
Monitoring relatives (e.g. parendffspring or haksiblings). It would be valuable to conduct a

scoping exercise to evaluate the applicability to the tropical tuna species
8.2 Future work to be conducted on implementation
9.1 Examination of additional fisheri@sdicators and their discussion at WP meetings.

9 Fisheries Indicators Perhaps a section in report to accommodate these. See how this is being address

other RFMOs.

10 Peer review 10.1 Plan and ToRs for a peer review to be presented to the SC
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APPENDI85F
WORKINGPARTY ONDATACOLLECTION ANBFATISTICBROGRAM OWORK(2022 ¢ 2026)

Table 1 Priority topics for obtaining the information necessary to deliver the necessary advice to the Commission.

Briori Timing
Topic Subtopic and project riority

ranking
2022 2023 2024 2025

2026

1.1.Implement a regiorwide study focusing on the
application of FAO methodology for the
characterization of artisanal fisheries (Secretariat,
CPCs)

1. Artisanal fisheries data
collection

1.2. Assist thamplementation of data collection and
sampling activities for artisanal fisheries in 1
countries/fisheries insufficiently sampled in the pas
priority to be given to the following fisheries:

Coastal fisheries of Indonesia

Coastal fisheries of India
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Coastal fisheries of Bangladesh

Coastal fisheries of Pakistan

Coastal fisheries of I.R. Iran

Coastal fisheries of Kenya

Coastal fisheries of Somalia

Coastal fisheries of Sri Lanka

1.3Enhance the use of electronic tools to support data
collection in artisanal fisheries

1.3.1. Define minimum standards fartisanal
fisheries data collection
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1.3.2.Encourage and support sharing of experience
and initiatives already implemented by IOTC
CPCs in this regard

2.1 Reviewof historical catch data for all stocks being
assessed in the following year to determine the ley 2
of uncertainty to be used for stock assessment an|
management procedurés

2. Evaluation of catch
data uncertainties

3. Compliance with IOTC 3.1. Data support missions

data reporting
requirements

3.1.1. Drafting of indicators to assess performance
of IOTC CPCs against IOTC Data Requirem|
evaluation of performance of IOTC CPCs wil
those Requirements; development of plans ¢
action toaddress the issues identified,
including timeframe of implementation and
follow-up activities required. Priority to be
given to the following CPCs / fisheries:

Indonesia

1 Secretariat / WPTT / WPM / national scientists / external experts
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India

Pakistan

Oman

Sri Lanka

Somalia

3.2.Workshops to clarify data reporting requiremetits

3.3. Support the documentation of sampling protocols
and processing

3.4. Strengthen collaboration with the WGFAD to
propose new terminology for FAD activities and

types

12Recommended by the CoC
13 Secretariat to finalize the templat€€PC to provide information
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4. Data access

4.1.lmprove discoverability of IOTC scientific assets
through standard metadata and D&s

5. ROS; Support for the
implementation of the
IOTC Regional
Observer Scheme

5.1.ROS €ools

5.1.1. Support the adoption of the ROSReporting
and ROS national database tools by countrie
not having any existing observer data
collection and management system in place

5.2.ROS Regional Database

5.2.1.Incorporate all historical observer data
currently available in other proprietary data
formats (e.g., ObServe, ICCAT ST09 and ot
custom observeforms)

5.2.2.Implement dissemination begiractices for all
data collected by the ROS Regional Databas

14 Secretariat in collaboration with INTERREG project
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5.3.ROS Electronic Monitoring Systems

5.3.1.Implement pilot EMS system on gillnet /
coastal longlineressels for fleets insufficiently
covered by orboard observers possibly by
providing support through remote meetings
until travel bans are liftet}

5.3.2. Ad hoc Working Group on EMS programme
standards, including workshops (in person / 3
virtual, depending on the case)

5.4.Evaluate the combination of alternative data
collection systems and protocols for the collection
scientific observer data for artisanal and coastal
fisheries, with an initial expert to develgpotocols
and guidelines for minimum data collection
requirements in smaicale, artisanal, and coastal
fisheries, including through EMS systems.

5.5. Supporting intersessional work to finalize the outp|
from the ROS Pilot Projetrhining programmé®

15Sri Lanka EMS, training + data exchange
16 Secretariat / service provider / international experts / peeviewers
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APPENDIB5G
WORKINGPARTY ONMETHODSROGRAM OWORK(2022 ¢ 2026)

Table 1 Priority topics for obtaining the information necessary to deliver the necessary advice to the Commission. Resolutieleti®i® havdeen incorporated as required by
the Commission.

Timing
Topic Subtopic and project 2022 2023 2024 2025 2026
1. Continuation of Management Strategy Evaluation for Albac
Management Skipjack, Yellowfin, Bigeye tunas as webasrdfish
Strategy
Evaluation

Peer review of BET MSE as per the ToRs endorsed by the

Future Research Requirements (not in order of priority)

1.1 Albacore
Management 1.1.1 Revision of Operating Models basedWwRM
Strategy and S@eedback, including possible robustnéssts

Evaluation

1.1.2 Implementation of initial set of simulatianns
andresults

1.1.3 Revision of Management Procedugexd
Indicators after presentation of initial set to TCMP and
Commission

1.1.4External peer review (2022 or date TBD)
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1.1.5 Evaluation of new set danagement
Procedures (ifequired)

1.2 Skipjack tuna

1.2.1 Revision and adaptation of framework for simulation
evaluations of MPs. Moving from HCRuidy
specified MP.

1.2.2  Develop revised production model fimclusion in simulation
framework

1.2.3  Condition OM on updated assessmemidel from2020.

1.2.4  Present revised MP results to TCMP wudiiget adoption date of

2023

1.2.5 Additional iterations if required

1.3 Bigeye tuna

1.3.1 Update OM & present preliminary MP resutisSTCMP,
WPTT/WPMeview of newOM

1.3.2 External peer review (2021 or date TBC)

1.3.3  Present revised MP results to TCMih targetadoption date
of 2022

1.3.4 Additional iterations if required

1.4 Yellowfin tuna
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1.4.1 Update OM & present preliminary MP results to TCMP, WPTT/W,

review of new OM

1.4.2 Present revised MP results to TCMP taithetadoption date of
2024; iteratively update development if required)

1.4.3 additional iterations if required

1.5 Swordfish

1.5.1 Initial OM

1.5.2 Conditioning and OM set up

1.5.3 Generic MP tests

1.5.4 Final Model with MPs

1.5.5 External peer review

Multiple stock status derived
from different model
structures

3.1 Develop specific guidance for the mos
appropriate models to be used or how to
synthesize the results when multiple stock
assessment models are presenteskd
IOTC2016-

WPTT1R, para.9)

Presentation of stock status
advice for data limited stocks

2.1 Explore potential methods of presentin
stock status

advice to managers from a range of data
limited scenarios, e.g. through the
RSOSt2LIYSyd 2F I+ We
providing stock status advice, based on th
type of indictors used to determine stock

status (e.g. CPUE series, stock assessme
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model)

Peer Review .
External peer review based dierms of

Reference agreed to by the WPM and
following the schedule recommended in
Appendix V of the WPM12 report.

Capacity Building Ongoing development of tools, materials

courses to continue Capacity Building for
increasingparticipation in the MSE proces
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APPENDI86
SCHEDULEF STOCKASESMENTSFOR IO TCPEMESAND SPEGHS OF INTERESTFROM 2022¢2026, ANDFOR
OTHER WORKING PARTYPRIORIMES

Working Party on Neritic
: Tunas
Species 2022** 2023~ 2024* 2025** 2026*
Bullet tuna Data
. Data preparatiof Assessment | Data preparation Data preparatior]
preparation
Frigate tuna Data
. Data preparatio Assessment | Data preparation Data preparatior]
preparation
Indo-Pacific king Data _ _ _
mackerel preparation Data preparatioff Assessment | Data preparation) Data preparatior
Kawakawa Data
. Assessment | Data preparatiorn Datapreparation| Assessment
preparation
Longtail tuna Data
. Assessment | Data preparatior Data preparation Assessment
preparation
Narrowbarred Spanis Data
mackerel . Assessment |Data preparatior] Data preparatior]  Assessment
preparation

* Including datalimited stock assessment methods;
** Including speciespecific catches, CPUE, biological information and size distribution as well as identifiq
of data gaps and discussion of improvements to the assessments (stock structure)yanaydbe reserved fo
capacity building activities.

Note: the assessment schedule may be changed dependent on the annual review of fishery indicators, g
Commission requests

Working Party on
: Billfish
Species 2022 2023 2024 2025 2026
Blackmarlin Full assessmen
Blue marlin Full assessme; Full assessment

Striped marlin Full assessmen

Swordfish Indicators™ | Full assessmen| Indicators™ Full assessmen
Indo-Pacific sailfish Full
assessment*

Full assessment

* Including data poor stock assessment methods; Note: the assessment schedule may be changed depg
the annual review of fishery indicators, or SC and Commission requests.
** Including biological parameters, standardized CPUE, and other fishery trend.

Page218of 227



|I0T@2021cSC2CR[E]

Working Party on Tropical Tunas

Species 2022 2023 2024 2025 2026
Bigeye tuna Data preparatory Indicators Indicators |Data preparatory Indicators
meeting meeting
Full assessment Full assessmen
Skipjack tuna Indicators Data Indicators Indicators Data preparatory
preparatory meeting
meeting

Full assessment
Full assessmer

Yellowfin tuna Indicators Indicators Data Indicators Indicators
preparatory
meeting

Full assessmel

Working Party on Ecosystemsand Bycatch
Species 2022 2023 2024 2025 2026

Data preparaton
Blue shark - G G meeting -
Full assessmen

Oceanic whitetip . . Data . |

Indicator analysis C . Indicator analysi -
shark preparation
Scalloped "
hammerhead shar Assessment G S ¢

Data
Shortfin mako sha C prepar_atory C -
meeting
Full assessme
Silky shark - Assessment* - C Assessment*
Bigeye thresher Assessment* - C C Assessment*
shark
Pelagic thresher Assessment* - C C Assessment*
shark
Porbeagle shark C Assessment* C G -
Mobulid Rays ) ) Intergctlons/ c )
Indicators
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Management
(EBFM) approache

Marine turtles C Indicators C C
Review of mitigation . o
. . Review of mitigation
Seabirds measures in Res. C C C .
measures in Res. 12/
12/06
Review of
Marine Mammals C C C mitigation -
measures
Ecosystem Based
Fisheries . . . .
ongoing ongoing ongoing ongoing -

*Including data poor stock assessment methods; Note: the assessment schedule may be changed dependent on the annual re\

of fishery indicators, or SC and Commissnuests.

Working Party on Temperate Tunas
Yecies 2022 2023 2024 2025 2026
Albacore Data preparatory Data preparatory
Meeting Meeting
Stack C C Stack
assessment assessment
meeting meeting
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APPENDI87
SOHEDULEOF IO T ONORKING PARTY AND SOENTHCCOMMITTEEM EETNGS
(2022 and 2023)
2022 2023
Meeting No. Date *Location| No. Date *Location
Management Strategy| 13" 7 ¢ 10 March(4d) TBC | 14" TBC TBC
Evaluation Task Forocé
the Working Party On
Methods Meeting
Working Party on ogn 13¢ 15 April(3d) TBC - - -
Temperate Tunas
(WPTmT) Data preparatq
meeting
Working Party on Tropical | 24" 30 May¢ 3 Jung(5d) TBC | 25" TBC TBC
Tunas (WPTTData
Preparatory meeting
Working Group on 2nd 13¢ 15 Jung3d) TBC
ElectronicMonitoring
Standard§WGEMS)
Working Party on Neritic| 12 4-8 July(5d) TBC |13" July TBC
Tunas (WPNT)
Working Party on | 08" 25¢ 29 July5d) TBC - - -
Temperate Tunas
(WPTmMT) Assessmer|
meeting
Working Party on | 18" 5-9 Septembe(5d) TBC |19"| September (withh TBC
Ecosystems and Bycat WPB)
(WPEB)
Working Party on Billfish| 20" 12-15 Septembe(4d) TBC [21% | September (withl TBC
(WPB) WPEB)
Ad hoc Working Groy 3 3-5 October(3d) TBC | 4" TBC TBC
on FADs (WGFAD)
Working Party on 13h | 1921 October (3d) (with  TBC | q4n | October (with TBC
Methods (WPM) WPTT) WPTT)
Working Party on 24" | 24-29 October (6d) (withh TBC | 25"| October (with TBC
Tropical Tunas (WPTT) WPM) WPM)
Assessment meeting
Working Party on Data| 18" (29 November 3 Decembg TBC | 19" November TBC
Gollection and Statistics (5d)
(WPDCS)
ScientificCommittee | ogn 5-9 December (5d) TBC |2g" December TBC

of these meetings.

*Due to the Covidl9 crisis and theancellation of physical meetings for the foreseeable future, offers to host meetings in
2022 were not requested. Should the situation change, the Secretariat will work with Member countries to determine hosting
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APPENDI}88
GONSOLIDATED SETREEOMMENDATIONS OF B4EHS=SSION OF TIEIENTIFICOMMITTEEG ¢ 10
DeCEMBEROZ1) TO THESOMMISSION

STATUS OF TUNA AND TUNE RESOURCES IN THE INDIAN OCEAN AND ASSOCIATED SPE

Tunacg Highly migratory species

SC24.0%para. 18) TheSCRECOMMENDHEDat the Commission note the management advice developed
each tropical and temperate tuna species as providetha Executive Summary for each speciasd the
combined Kobe plot for the four species assigned a stock stag@2ih Fig.1):

Albacore Thunnus alalungeg Appendix 8

Bigeye tungThunnus obesyg Appendix 9

Skipjack tungKatsuwonus pelamjg Appendix 10

Yellowfin tunaThunnusalbacare$ ¢ Appendix 11

Overfished Overfished

F>Fmsy
20
E>Etarget
2.0

Overfishing

Overfishing

15
15

Albacore

pigeye Skipjack

F /Fmsy

Fmsy
1.0
E / Etarget

E
E:

Etarget
1.0

05
0.5

F<Fmsy
E<Etarget

0.0
0.0

T T T T T T T T T T T T T
0.0 05 10 15 20 25 30 0.0 0.5 1.0 15 20 25 3.0

SB<SBmsy SB=SBmsy SB=SBmsy SB<SBtarget SB=SBtarget SB=SBtarget
SB/ SBmsy SB / SBtarget
Fig. 1 (Left) Combined Kobe plot for bigeye tuna (black: status in 2018, based on the assessment conducted in 2

and yellowfin tuna (light grey: 2020, with assessment conducted in 20213lbadore (dark grey: 2017 with assessment
conducted in 2019) showing the estimates of current spawning biomass (SB) and current fishing mortality (F) in rele
to optimal spawning stock size and optimal fishing mortality. (Right) Kobe plot for skipjaci019 withassessment
conducted in 2020) showing the estimates of the current stock status (The dashed line indicates the limit reference p
at 20%SB0 while SBtarget=0.4 SB0). Cross bars illustrate the range of uncertainty from the model am8Q¥&hClI
(95% CI for albacore).

Billfish

SC24.02p@ara. 15¥) TheSCRECOMMENDHDat the Commission note the management advice developed
each billfish species under the IOTC mandate, as providigk iExecutive Summary for each species, and
combined Kobe plot for the five species assigned a stock status in(R2ig23):

Swordfish Xiphias gladiusg Appendix 12

Black marlir(Istiompaxindica) ¢ Appendix 13

Blue marlin flakaira nigricany¢ Appendix 14

Striped marlinKajikiaauday ¢ Appendix 15

Indo-Pacific sailfiskistiophorus platypterus; Appendix 16
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Overfished

F>Fmsy
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F /Fmsy

e marlin

Overfishing

sailfish

Fmsy

F=

swirdfish

black marlin

F<Fmsy

T T T T T T T
0.0 0.5 10 15 20 25 3.0

B<Bmsy B=Bmsy B=Bmsy
B/ Bmsy
Fig. 3 Combined Kobe plot for swordfish (2018 with assessment conducted in 2020, greypdciflo sailfish (2017
with assessment conducted in 2019, cyan), black marlin (2019 with assessment conducted in 2021, black), blue m
(2017 with assessment conducted in 2019, blue) and striped marlin (2019 with assessment conducted in 2021, pu
showing the estimates of crent stock size (SB or B, species assessment dependent) and current fishing mortality
in relation to optimal stock size and optimal fishing mortality. Cross bars illustrate the range of uncertainty from ft
model runs.Given umesolved uncertainty intte assessment, status for blaciarlin and sailfish should be interpreted

with caution
Tuna and seerfislq Neritic species

SC24.03para. 1%) TheSCRECOMMENDHDat the Commission note the management advice developed
each neritic tuna (and mackerel) species under the IOTC mandate, as prowvige&kecutive Summary for ea
speciesand the combined Kobe plot for the three species assigned a stock st&2021nfig.2):

Bullet tuna Auxis rochdi¢ Appendix 17

Frigate tuna Auxis thazaryi¢ Appendix 18

KawakawaHKuthynnus affinjsg Appendix 19

Longtail tuna Thunnus tonggdk; Appendix 20

Indo-Pacific king mackeres¢omberomorus guttatyg Appendix 21

Narrowbarred Spanish mackere&d¢omberomorus commerspnAppendix 22
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Fig. 2.Combined Kobe plot for longtail tuni@yan) narrowbarred Spanish macker@blue), kawakawggrey)all for 2018

with assessment carried out in 2020) and Ifelacific king mackerel (2019 wittssessment carried out in 202White),
showing the estimates of stock size (B) and current fishing mortality (F) in relation to optimal biomass and optima
mortality. Cross bars illustrate the range of uncertainty from the model risen unrestwved uncertainty in the
assessment, status for bullet tuna, frigate tuna and Nart@sred Spanish mackerel should be interpreted with caution

Sharks

SC24.04para. 18) TheSCRECOMMENDHEBDat the Commission note the management advice developed f
subset of shark species commonly caught in IOTC fisheries for tuna antikerspecies:

Blue sharkRrionace glauce; Appendix 23

Oceanic whitetip sharfCarcharhinus longimanlug Appendix 24

Scalloped hammerhead shai&phyrna lewini¢ Appendix 25

Shortfin mako sharldsurus oxyrinchysc Appendix 26

Silky sharkCarcharhinus falciformig Appendix 27

Bigeye thresher sharfflopias superciliosyis Appendix 28

Pelagic thresher sha(iklopias pelagicys; Appendix 29

Marine turtles

SC24.0%para. 19) The SRECOMMENDHEDat the Commission note the management advice developed
marine turtles, as provided ithe Executive Summagncompassing all six species found in the Indian Oceq
Marine turtles¢ Appendix 30

Seabirds

SC24.0¢para. 50) The SCRECOMMENDHEDat the Commission note the management advice developed
seabirds, as provided ithe Executive Summargncompassing all species commonly interacting with I
fisheries for tuna and tunike species:

Seabirds; Appendix 31
Marine Mammals

SC24.0{para. 1) TheSCRECOMMENDEDat the Commission note the management advice developed

cetaceans, as provided ithe newly developed Executive Summasgicompassing all species commo

interacting with IOTC fisheries for tuna and ttike species
Cetaceang Appendix 32
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GENERAL RECOMMENDATIONS TO THE COMMISSION
NATIONAIREPORTS FROBPP G

SC24.8 (para. 26 NOTINGthat the Commission, at its 25th Session (in 2021), noted that there wa
improvement in submission of National reports in 2020 over the previous year, it also reiterated its co
about the lack and poor quality of data, and again, strongly encear&PCs to take immediate steps to revie
and where necessary, improve their performance with respect to the provision of data through imp
compliance with Resolutions 15/01 and 15/02. TheRECOMMENDEDBat the Commission note that there we
a decrase in the Submission of National reports in 2021, as only 21 reports were provided by CPCs (25
23in 2019, 26 in 2018, 23 in 2017 and 23 in 2016 (Table 2).

SC2.09 fpara. 27) The SRECOMMENDEDat the Compliance Committee and Commission note ldck of
compliance by 9 Contracting Parties (Members) and 1 CooperatingCNomacting Party (CNCPs) that did 1
submit a National Report to the Scientific Committee in 2021, noting that the Commission agreed th
submission of the annual reporte the Scientific Committee is mandatory.

REPORT OF THO™ SESSION OF TMZFORKINGPARTY OMBILLFISHWPB19)

SC2.10 (para.42) RECALLINtRat one of the Indian Ocean billfish species (shortbill spearfistrapturus
angustirostri3 is currently not listed among the species managed by IOTC, and considering thevidean
distribution of this species, its highigigratory nature, and that is a common bycatch in IOTC managed
fisheries, the SC reiterated its prevideECOMMENDATIQNE&t shortbill spearfish be included as an IOTC
species

Revision of catch levels of Marlins under Resolution 18/05

SC2.11 (para.56) The S®GIOTEDNat catches in recent years for black marlin and Hrawific sailfish have
exceeded all recent MSY estimates and catch limits set by Resolution 18/05 (para 3), and that the currer
trends for the two species show no signs of declitreese catcHimits will likely be exceeded again in 2021.
Furthermore, results from the 2021 assessment of striped marlin provided certainty that the stock is over
and subject to overfishing (100% probability) and that biomass has been below that which wallde@MSY
for over a decade. The biomass of striped marlin is considered severely depleted. As suciN@EERGe
inadequacy of Resolution 18/05 in limiting the catches of billfishesRIEEAOMMENDEBRe Commission to
review the Resolution to update cditdimits and provide mechanisms to ensure these limits are adhered to

REPORT OF THZTHSESSION OF TMEORKINGPARTY ONECOSYSTEMS ABYCATCKWPEB17)

Status of development and implementation of national plans of action for seabirds and sharks,
implementation of the FAO guidelines to reduce marine turtle mortality in fishing operations

SC24.2 (para 60) The SRECOMMENDEDat the Commission note the current status of development ¢
implementation of National Plans of Action (NPOAS) for stemlisseabirds, and the implementation of the F/
guidelines to reduce marine turtle mortality in fishing operations, by each CPC as provided in Appendix 5,
that the IPOASeabirds and IPG®harks were adopted by the FAO in 1999 and 2000, resplyctiand
recommended the development of NPOAs.

Other matters

SC24.3 (para 74) The SBCKNOWLEDGH2 proposed Letter of Intent between the IWC and IOTCN@QAED
that this letter is based on the language used in the Letter of Intent between IOTC and ACAP which
accepted by the Commission. TheFEECOMMENDREDat the letter is presented at the Commission for furth
consideration
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SC24.4 (para 77) The SONOTEDthe use of subsurface gillnetting in the Indian Ocean may be an effe
mitigation measure to reduce bycatch of cetaceans, sharks and sea turtles and that Resolution 19/01
requests the utilization of subsurface gillnets by 2023 to mitigatelogical impacts of this gear. The

RECOMMENDEMDat it be kept informed by the Commission on the current status of implementation of
relevant clause of Resolution 19/01.

REPORT OF TRZE*°SESSION OF TMEORKINGPARTY ONROPICATUNAS\WPTT23)

Yellowfin tuna Stock Assessment

SC24.% (para. 1B) The SGIOTEDNe importance of the peer review process and its role in providing imprc
scientific advice for management. The SC thereRECOMMNDEDRhat the Commission endorse the proces
for a YFT stock assessment review as well as the BET MSE review and provide the financial resources t
the work planned.

Update on the WGFADO02

SC24.& (para. 10) The SRECOMMENDEDe Committee endorse the process to improve current definitig
of FAD and FAD activities used by the IOTC, to be conducted by the WPTT and WGFAD

REPORT OF TH2™ ESSION OF TMZORKINGPARTY OMETHODSWPM12)
Management Strategy EvaluatioRrogress

SC24.1 (para. 114) The S®IOTEDhe guidelines included asppendix 64do this report to deal with exceptiong
circumstances in the MSE process. The SC fudBarEDRhat these guidelines are a living document and revisi
may still be required in the future. The BECOMMENDEDat the Commission consider and endorse 1
guidelines.

SC24.8 (para. 115) The SOTEDhe revised schedule of MSE work includeddapendix 6to this report to
provide the timeframe for the development of management procedures for key IOTC species.NQ&E@hat

the revised MSE schedule is still ambitious but that the technical work could, in principle, be completed
the proposed timé&rames with minor adjustments. The RECOMMENDEDat the Commission consider ar
endorse the revised timetable.

REPORT OF THZTHSESSION OF TMZORKINGPARTY ONDATACOLLECTION ANBPATISTICBVPDCS17)

SC24.19 (para. BNOTINGhat the WPDCS identified aspects of several dalated resolutions that are eithe
unclear or inconsistent (15/01, 15/02 and 19/02) theFEECOMMENDHEDat the Commissiorconsider how to
best address these issues at the next revision of each resolution

SC24.20 (para. 8 BACKNOWLEDGINKat the workload of the Secretariat data team has increased marked
recent years to manage an increasing number of datasets, provide more data outputs, and improve data
the SRECOMMENDEBat the Commis@iy O2y &aARSNJ aUNBy3IGKSYyAy3a (KS
with the addition of an extra staff member

SC24.21 (para.4D) The SACKNOWLEDGEDRe longterm relationship between the OFCF and the I0T(
improve the collection, management andpating of fisheries statistics afreRECOMMENDERDe Commissior]
consider the continuation of this collaboration through an appropriate arrangement.

Update on WGEMSO01

SC24.2 (para. ¥3) The SANOTEDthe outcomes of the 1st aloc IOTC WGEMS aRECOMMENDEDe
Commission endorse its continuation in the future and for the Commission to discuss if tael¥Eould remain
under the WPDCS or report directly to the SC or CoC. TERBORSEDe Terms oReference and Plan of Wo|
for the WGEMS
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SUMMARY DISCUSSION OF MATTERS COMMAIORBINGPARTIESCAPACITY BUILDING ACTIVIJEEBOCK ASSESSMENT
COURSEEONNECTING SCIENCE AND MANAGEEED)T

Invited Expert(s) at the WP meetings

SC24.23para. 14) Giventhe importance of external independent review for working party meetings, the
RECOMMENDEfe Commission continues to allocate sufficient budget for invited scientific experts {
regularly invited to scientific working party meetings

Meeting participation fund

SC24.24para. 1&) The SC reiterated iRECOMMENDATIQNat the IOTC Rules of Procedure (2014), for
administration of the Meeting Participation Fund be modified so that applications are due not later than 6(
and that the fullDraft paper be submitted no later than 45 days before the start of thevaht meeting. The ain
is to allow the Selection Panel to review the full paper rather than just the abstract, and provide guida
areas for improvement, as well as the suitability of the application to receive funding using the IOTC M
earlier sibmission dates would also assist with visa application procedures for candidates

IOTC species identification guides: Tuna and tdika species

SC24.2%para. 18) The SC reiterated IRECOMMENDATIONat the Commission allocates budget towar|
continuing the translation and printing of the IOTC species ID guides so that hard copies of the identificati
can continue to be printed as many CPC scientific observers, both on board and at pott heed hard copies

Chairpersons and Vie€hairpersons of the SC and its subsidiary bodies

SC24.2€para. 50) The SRECOMMENDEDat the Commission note and endorse the Chairpersons and
Chairpersons for the SC and its subsidiary bodies for tihmengpyears, as provided Appendix 7

PROGRAM OF WORK AND SCHEDUV¥ARKINGPARTY ANISCIENTIFICOMMITTEE MEETINGS

Consultants

SC24.27p@ara. B1) Noting the highly beneficial and relevant work done by IOTC stock assessment consul
previous years, the SRECOMMENDHEDat the engagement of consultants be continued for each coming

based on the Program of Work. Consultants will be hired to supplement the skill set available within th
Secretariat and CPCs

REVIEW OF THERAFTANDADOPTION OF THREPORT OF TRE™ S=SSION OF TSEIENTIFICOMMITTEE

SC24.28 (para.90) The SCRECOMMENDERhat the Commission consider the consolidated set
recommendations arising from SC24, providedppendix38.
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