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INFORMATION ON FISHERIES, RESEARCH AND STATISTICS

In accordance with [OTC Resolution 10/02, final
scientific data for the previous year was provided
to the Secretariat by 30 June of the current year,
for all fleets other than longline [e.g for a
National report submitted to the Secretariat in
2010, final data for the 2009 calendar year must
be provided to the Secretariat by 30 June 2010)

YES

Recreational fishery only (30/06/2011)

In accordance with IOTC Resolution 10/02,
provisional longline data for the previous year
was provided to the Secretariat by 30 June of the
current year [e.g. for a National report submitted
to the Secretariat in 2010, preliminary data for the
2009 calendar year was provided to the
Secretariat by 30 June 2010).

REMINDER: Final longline data for the previous
year is due to the Secretariat by 30 Dec of the
current year [e.g. for a National report submitted
to the Secretariat in 2010, final data for the 2009
calendar year must be provided to the Secretariat
by 30 December 2010).

NO

If no, please indicate the reason(s) and intended actions:

The BIOT Authorities do not operate a flag registry, BIOT does not have a fleet of fishing vessels,
and there is no commercial port in BIOT. The waters of the Territory were declared a Marine
Protected Area (MPA) on 1 April 2010 and from 1 November 2010 became a no-take MPA to
commercial fishing. An MPA exclusion zone covering Diego Garcia and its territorial waters exists
where pelagic and demersal recreational fisheries are permitted. The recreational fishery catches some

tuna and tuna like species.

Data on vessels licensed to fish in BIOT waters was provided to the Secretariat as required under
Resolution 10/07 on 03/03/2011 for foreign vessels licensed to fish in the British Indian Ocean

Territory in 2009 and up to 31 October 2010.




Executive Summary

On 1 April 2010 the BIOT Commissioner proclaimed a Marine Protected Area (MPA) in the British
Indian Ocean Territory [UK (BIOT)]. No fishing licences have been issued since that date and the
last foreign fishing licences expired on 31 October 2010. Diego Garcia and its territorial waters are
excluded from the MPA and include a recreational fishery. The United Kingdom National Report
summarises fishing in its recreational fishery in 2010 and provides details of research activities
undertaken.

BIOT does not operate a flag registry and has no commercial tuna fleet or fishing port. 28.4t of tuna
and tuna like species were landed by recreational fishers on Diego Garcia in 2010. Length frequency
data were recorded for a sample of 738 yellowfin tuna from this fishery. The mean length was 74cm.
Sharks caught in the recreational fishery are released alive. There was no BIOT observer programme
during 2010 on the licensed foreign fishery. IUU fishing remains the greatest threat to the BIOT
ecosystem. Research was undertaken into the impact of the network of Indian Ocean MPAs. A
Science Advisory Group has been formed to define a science strategy for BIOT and future research
priorities, including those relevant to the pelagic ecosystem and IOTC fisheries. Recommendations of
the Scientific Committee and those translated into Resolutions of the Commission have been
implemented as-appropriate by the BIOT Autherities and-are reported. - - S
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1. Background/General fishery information

The BIOT Authorities do not operate a flag registry, BIOT does not have a fleet of fishing vessels,
and there is no commercial port in BIOT. The waters of the Territory were declared a Marine
Protected Area (MPA) on 1 April 2010 and from 1 November 2010 became a no-take MPA to
commercial fishing. An MPA exclusion zone covering Diego Garcia and its territorial waters exists
where pelagic and demersal recreational fisheries are permitted. Recreational fishing is permitted with
hooks and lines only and some tuna and tuna like species are caught.

Licensed foreign fishing was permitted prior to the declaration of the MPA on 1st April 2010 and
since that day no further fishing licenses were issued. The last longline licence expired on 18th June
2010 and the last purse seine licences expired on 31st October 2010,

2. Fleet structure

NA

3. Catch and effort (by species and gear)

NA

4. Recreational fishery

A small recreational (sports) fishery occurs under licence at Diego Garcia. 28.4 tonnes of tuna and
tuna like species were caught in 2010 representing 67% of the recreational catch (the remainder are
reef associated species). Principle target tuna species of the industrial fisheries (Yellowfin, bigeye,
skipjack) contributed 30% of the total catch of tuna and tuna like species of the recreational fishery

(Table 1).

Table 1: Catches of tuna and tuna like species landed from the BIOT recreational fishery during the
period 2006-2009 (data for 2006 are estimated based on extrapolation of information for 6 months

July-December 2006)

Year | Estimated catch of tuna and tuna like species (Kg) TOTAL (kg)

g < g &
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S |2 |2 |Bsls ls 13 |2 |8 |.
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2006 182 113 1601 301 41 8879 148 341 10220 | 142 10851 | 11120 | 21971
2007 199 125 1643 | 342 a5 10144 | 162 415 1137 § 116 12090 | 12497 | 24587
2008 |o 208 102 16755 | 29 5671 419 317 29 308 1774 | 23465 | 25239
2009 386 166 469 130 68 | 13661 | 64 50 17542 | 1284 18980 | 14879 | 33859
2010 91 88 1056 196 300 17847 | 150 100 8573 36 8859 19578 | 28438
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Length data has been collected for Yellowfin Tuna (T. albacares} from the recreational fishery since
June 2009 (Figure 1). A minimum landing size of 45 cm is imposed. A total of 738 fish were
measured in 2010. 74% were below 85 cm and the mean length was 74cm.  For comparison,
observer programmes on purse seiners (2005/6) and longliners (2003/4) operating in BIOT recorded
mean lengths of 98 cm (n=378) and 123 cm (n=2385) respectively.

50 55 60 o5 70 75 80 85 90 95 100 105 110 115 120

Slze Class {cm)

Figure 1: Yellowfin tuna length frequency plot using data from the recreational fishery

3. Ecosystem and bycatch issues

Since 1 November 2010 the whole of BIOT is a no-take MPA to commercial fishing. The recreational
fishery is currently permitted and is monitored. The remaining ecosystem threats relate significantly
to illegal unreported and unregulated fishing of which a number of events have been detected by the
BIOT Patrol Vessel and have resulted in successful prosecutions. This information is reported
separately to the Compliance Committee. In particular IUU vessels target oceanic and reef associated
sharks with gillnets. The surveillance strategy of the BIOT Patrol vessel is based on a combination of
ecological risk assessment and intelligence on JUU activities. Beyond the blanket protection of all
species through the declaration of the MPA, there are no separate national plans of action in place for
individual species or species groups.

Sharks
Sharks must be released alive when caught in BIOT’s recreational fishery.

For the licensed foreign fishing fleets operating up to the end of Qctober 2010, the removal of fins
from sharks caught in BIOT was prohibited in 2006 and any sharks caught had to be retained whole or
released. Targeted shark fishing was not permitted, and wire trace was banned to minimise shark
bycatch. All sharks found on board during an inspection needed be accounted for in logbooks.
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Seabirds

No seabird bycatch was reported from the licensed fishery up to 31 October 2010. There are about 10
Important Bird Areas (IBAs) in Chagos with some of the Indian Ocean’s most dense populations of
several seabird species.

Marine Turtles

No turtle bycatch was reported in the reporting period up to 31 October 2010. The BIOT area includes
undisturbed and recovering populations of Hawksbill and Green Turtles.

Other ecologically related species (¢.g. marine mammals, whale sharks)

6. National data collection and processing systems

6.1. Logsheet data collection and verification

Logbook data collection for BIOT’s recreational fisheries is completed by the vessel charterer. The
system was introduced in June 2006 and provides 100% coverage of all boat based recreational
fishing activity. Prior to that a system of logbooks to be completed by fishers was utilised but proved
less effective and did not achieve 100% coverage.

Logbook data collection was a condition of licensing for foreign fishing vessels within BIOT and was
implemented since 1991 with regular updates to meet IOTC resolutions. With the end of commercial
fishing no logbooks have been received since October 2010.

6.2. Vessel Monitoring System

A vessel monitoring system was introduced during 2009 for all licensed foreign fishing vessels. There
have been no licensed vessels since 31 October 2010.

6.3. Observer programme

Length frequency data collection was initiated for the recreational fishery on Diego Garcia in June
2009. '

There was no scientific observer programme conducted on licensed foreign fishing vessels during
2010.

6.4. Port sampling programme
NA

6.5. Unloading/Transhipment
NA

7. National research programs

Since the declaration of the MPA and up to the end of licensed fishing in October 2010 there were no
observer programmes conducted on the licensed industrial fishing vessels. To date no fishery
independent studies have been established within the MPA related to target and non target species.
Research activities conducted this year that related to IOTC target species have included an
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assessment of the impact of the network of Indian Ocean MPAs' on yellowfin tuna stocks in order to
contribute to the requirement of IOTC Resolution 10/01 that the Scientific Committee provide at its
2011 plenary session an evaluation of the closures and impacts on yellowfin and bigeye stocks
looking at catching of juveniles and spawners taken by all fisheries. This is presented as an
Information Paper to the 2011 Science Committee,

A Science Advisory Group has been set up to make recommendations on a research strategy for
BIOT. The islands, reef systems and waters of BIOT in terms of preservation and biodiversity are
among the richest on the planet and contain about half of all the reefs of the Indian Ocean which
remain in good condition. There are about 10 Important Bird Areas (IBAs), with some of the Indian
Ocean’s most dense populations of several seabird species. The area also includes undisturbed and
recovering populations of Hawksbill and Green Turtles. The territory thus offers great scope for the
future development of research in all fields of oceanography, biodiversity, aspects of climate change,
in both the pelagic ecosystems relevant to the IOTC and the reef systems of the Chagos Archipelago.

8. Implementation of Scientific Committee Recommendations and
Resolutions of the IOTC relevant to the SC,

Table%. Scientific requiremients cottained in the Resohitions of the Commissicn, adopted from 2005 to 2011.

No. Resolution Scientific requirement CPC progress

05/05 | Concerning the conservation of sharks | Paragraphs 1-12, No commercial fishing is permitted in
caught in association with fisheries BIOT; sharks caught in the recreational
managed by IOTC : fishery must be released alive.

08/04 | Concerning the recording of caich by | Paragraph 1-3. NA
longline fishing vessels in the IOTC area

09/06 | On marine turtles Paragraphs 2, 8, 11, 12, | NA

13 and 14,

10/02 | Mandatory statistical requitements for | Paragraphs 1-7, BIOT has provided all mandatory
IOTC members and cooperating non statistical data, including null reports,
contracting parties according to the required deadlines,

10/06 | On reducing the incidental byeatch of ) Paragraph 7. NA
seabirds in longline fisheries. -

10/12 | On the conservation of thresher sharks | Paragraphs 6 and 7. Sharks caught in the recreational fishery
(family Alopiidae) caught in association must be released alive.
with fisheries in the IOTC area of
agreement

11/04 | On a regional observer scheme Paragraph 9. NA

9. Literature cited
I0TC, 2010. National Report: Maldives. IOTC Scientific Committee, Mahé, Seychelles, 4-6
December 2010. 15p.

! This includes the BIOT MPA, the IOTC area (Resolution 10/01) and the area of the Maldives EEZ from 75-
200nm [The Maldivian government suspended all fongline fishing licences from March 2010 (I0TC, 2010))
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The designations employed and the presentation of material in this
publication do not imply the expression of any opinion whatsoever
on the part of the Indian Ocean Tuna Commission or the Foed and
Agriculture Organization of the United Nations concerning the
legal status of any couniry, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or
boundaries.

This work is copyright. Fair dealing for study, research, news
reporting, criticism or revisw 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 document may not be reproduced by any process without
the written permission of the Executive Secretary, IOTC,

% riclion Chovan Tuna Canunission

it s Pl e 1Ok eoi fndion

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.publication. 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 upon any 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: +248 4225 494

Fax: +248 4224 364

Email: secretariat@iotc.org
Website: http://www.iotc.org
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EXECUTIVE SUMMARY

| The Fourteenth Session of the Indian Ocean Tuna Commission’s (IOTC) Scientific Committee (SC) was
held on Mahé, Seychelles, from 12 to 17 December 2011, A total of 50 individuals attended the Session,
comprised of 39 delegates from 14 Member countries and 0 delegates from Cooperating Non-Contracting
Parties, as well as 11 observers and invited experts.

Noting that Table 1 in this-report provides an overview of the stock status and management advice for each
species under the IOTC mandate as well as species directly impacted by fisheries for tuna and tuna-like
species, the SC AGREED. to an Executive Summary for each species or species group as detailed below.

Tuna - H:ghly migratory species
o Albacore (Thunnus aialunga) Appendix X
o Bigeye tuna (Thunnus obesus) — Appendix X1

o Skipjack tuna (Katsuwonus pelamis) — Appendix X1
o Yellowfin tuna (Thunnus albacares) — Appendix XIII

Tuna and mackerel — Neritic species
o Longtail tuna (Thunnus tonggol) - Appendix XIV

o Narrow-barred Spanish mackerel (Scomberomorus commerson) ~ Appendix XV

o Bullet tuna (duwxis rochei) — Appendix XVI

o Frigate tuna (duxis thazard) — Appendix XVII

o Kawakawa (Eutlynnus gffinis) — Appendix XVIII

o—Indo-Pacific king mackerel (Scomberomorus guttatus) —Appendix-XIX
Billfish

o Swordfish (Xiphias gladius) — Appendix XX

o Black marlin (Makaira indica) — Appendix XXI

o Indo-Pacific blue marlin (Makaira mazara) — Appendix XXII

o Striped marlin (Tetrapturus audax) — Appendix XXIII

o Indo-Pacific sailfish (Ist:aphorus plae}pterus) ~ Appendix XXIV
Marine turtles

o Marine turtles — Appendix XXV
Seabirds

o Seabirds — Appendix XXVI
Sharks

Blue sharks (Prionace glauca) — Appendix XXVII

Oceanic whitetip sharks (Carcharhinus longimanus) — Appendix XX VIII
Scalloped hammerhead sharks (Sphyrna lewini) ~ Appendix XXIX
Shortfin mako sharks (Isurus oxyrinchus) — Appendix XXX

Silky sharks (Carcharhinus falciformis) - Appendix XXXI

Bigeye thresher sharks (Alopias superciliosus) — Appendix XXXII
Pelagic thresher sharks (4lopias pelagicus) — Appendix XXXIII

0000 QCO0OO0

The following are a subset of the complete recommendations from the SC14 to the Commission, which are
provided at Appendix XXX VIIIL

Report of the Third Session of the Working Party on Temperate Tunas

(para. 32) Notmg the request by the Commission at its 15 Session for a new assessment of albacore to be
undertaken in 2011 (para. 37 of the $15 report), the SC RECOMMENDED that the Commission note that
although a new assessment was undertaken in 2011, there remains considerable uncertainty about the
relationship between abundance arid the standardized CPUE series, and about the total catches over the past
decade and that the WPTmT has limited confidence in the assessment undertaken, Thus, there is an urgent
need to carry out a revised stock assessment for the albacore resource in the Indian Ocean in 2012, and the
Commission should consider allocating funds for this purpose, noting that individual CPCs are fmdmg it
difficult to justify expending the necessary resources to undertake stock assessments.
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Sharks — Wire leaders/traces

(para. 68) On the basis of information presented to the SC in 2011 and in previous years, the SC
RECOGNISED that the use of wire leaders/traces in longline fisheries may imply targeting of sharks. The
SC therefore RECOMMENDED to the Commission that if it wishes to reduce catch rates of sharks by
longliners it should prohibit the use of wire leaders/traces. _

Sharks — Resolution 05/05 concerning the conservation of sharks caught in association with fisheries
managed by IOTC

Fin to body weight ratio _ - _
(para. 69) The SC ADVISED the Commission to consider, that the best way to encourage full utilisation of
sharks, to ensure accurate catch statistics, and to facilitate the collection of biclogical information, is to revise
the IOTC Resolution 05/05 concerning the conservation of sharks caught in association with fisheries
managed by IOTC such that all sharks must be landed with fins attached (naturally or by other means) to their
respective carcass. However, the SC NOTED that such an action would have practical implementation and
safety issues for some fleets and may degrade the quality of the product in some cases. The SC
RECOMMENDED all CPCs to obtain and maintain the best possible data for IOTC fisheries impacting
upon sharks, including improved species identification.

Seabirds _

(para. 83) The SC RECOMMENDED that the Commission consider revising Resolution 10/06 On Reduéing
the Incidental Bycatch of Seabirds in Longline Fisheries, noting the technical specifications and other
considerations outlined and agreed to by the SC in paragraphs 73 to 82 of the report of the SC14.

Report of the First Session of the Working Party on Neritic Tunas

{para. 97) The SC AGREED that there was an urgent need to carry out stock assessments for neritic tunas in
the Indian Ocean, however at present the data held at the IOTC Secretariat would be insufficient to undertake
this task. As such, the SC RECOMMENDED that the Commission consider allocating appropriate funds to
further increase the capacity of coastal states to collect, report and analyse catch data on neritic tuna and tuna-
like species in the Indian Ocean, - :

Increased workload and staffing at the IOTC Secretariat

(para. 114) The SC RECOMMENDED that an additional Fishery Officer (P3 or P4) be hired, or consultants
contracted, to handle a range of issues related to bycatch, including those from the Commission relating to
ecosystems and bycatch issues (see para. 113). . '

Implementation of the Precautionary approach and mna_g_ement-strate'gy'Evalua-tion _

(para. 146) Noting that the development of an MSE process. will require management objectives to be
specified, the SC RECOMMENDED that the Commission provide clear guidance in this regard, noting that
the adoption of the Precautionary Approach, as defined in the Fish Stocks Agreement, may be the first step.
(para. 149) The SC RECOMMEN_DED that interim target and limit reference points be adopted and a list of
possible provisional values for the major species is listed in Table 5. These values should be replaced as soon
as the MSE process is completed. Provisional target reference points would be based on the MSY level of the
indicators, and on different multipliers for the limit reference points. . _

(para. 157) The SC ENDORSED the roadmap preserited for the implementation of MSE in the Indian Ocean
in JOTC-2011-SC14-36 and RECOMMENDED the Commission agree to initiate a consultative process
among managers, stakeholders and scientists to begin discussions about the implementation of MSE in IOTC.
Data Provision Needs — by gear S e o

(para.- 170) The SC RECOMMENDED that I0TC Recommendation 11/06 be modified to include the
elements as provided in Appendix XXXV, noting that the lists of species to be recorded, as detailed in
section 2.3 of Annex I, and makes collection of these data mandatory.

Outlook on Time-Area Closures :

(para. 173) Noting that the request contained in Resolution 10/01 does not specify the expected objective to
be achieved with the current or alternative time area closures, and that the SC and WPTT were not clear
about the intended objectives of the time-area closure taking into account recent reduction of effort as well as
recent likely recovery of the yellowfin tuna population, the SC RECOMMENDED that the Commission
specify clear objectives as to what are the management objectives to be achieved with this and/or alternative
measures. This will, in turn, guide and facilitate the analysis of the SC, via the WPTT in 2012 and future
years. _
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Evaluation of the IOTC time-area clbsure

(para. 178) The SC RECOMMENDED that the Commission note that the current closure is likely to be
ineffective, as fishing effort will be redirected to other fishing grounds in the Indian Ocean. The positive
impacts of the moratorium within the closed area would.likely be offset by effort reallocation. For example,
the WPTmT noted that longline fishing effort has been redistributed to traditional albacore fishing grounds in
recent years, thereby further increasing fishing pressure on this stock.

(para. 179) Noting that the objective of Resolution 10/01 is to decrease the overall pressure on the main
targeted stocks in the Indian Ocean, in particular yellowfin tuna and bigeye tuna, and also to evaluate the
impact of the current time/area closure and any alternativé scenarios on tropical tuna population, the SC
RECOMMENDED that the Commission specify the level of teduction or the long term management
objectives to be achieved with the current or altematwe tlme area closures, as these are not contained within
the Resolution 10/01,

Alternative Management Measures, Impacts of the Purse-Seme Fishery; Juvenile Tuna Catches

(para. 186) The SC RECOMMENDED that the- Commxssnon_ note that:

e most of the evid_ence provided to date- has indicated that the resource in the southwest Indian Ocean
has been overfished in the past decade and biomass remains below the level that would produce MSY
(Bumsy)s however recent declines in catch and effort have brought fishing mortallty rates to levels
below Fysy. There is a risk of reversing the nebmldmg trend if there is any increase in catch in this
region. Thus, catches in the southwest Indian Ocean should be maintained at levels at or below those
observed in 2009 (6,600 t), until there is clear evidence of recovery and biomass exceeds Bpsy.

depleted compared to the Indian Ocean as a. whole. However the difference in depletion does not
appear to be as extreme as analyses in previous years have suggested. A review of the spatial
assumptions should be conducted following the final results of the Indian Ocean Swordfish Stock
Structure (IOSSS) project and the analysis of tagging experiments undertaken by SWIOFP.
e that there is no current need to apply additional management measures to the southwest Indian Ocean,
although the resource in the area should be carefully monitored.
¢ that the Working Party on Methods will be progressing Management Strategy Evaluation over the
coming year that will aid in addressing the Commission’s request, which was considered as the |
appropriate mechanism for this work.
(para. 190) The SC NOTED however, that the fishery statistics available for many fleets, in particular for
coastal fisheries, are not accurate enough for a comprehensive analysis as has been repeatedly noted in
previous WPTT and SC reports. In particular, the SC RECOMMENDED that all CPCs catching yellowfin
tuna should undertake scientific sampling of their yellowfin tuna catches to better Identlfy the proportion of
bigeye tuna catches. Therefore, the SC RECOMMENDED the countrics engaged in those fisheries to take
immediate actions to reverse the situation of fishery statistics reporting to the IOTC Secretariat.

(para. 192) The SC ADVISED the Commission that the Western and Central Pacific Fisheries Commission
has implemented since 2009 a FAD closure for the conservation of yellowfin tuna and bigeye tuna juveniles
which has been very effective. The SC RECOMMENDED further investigation of the feasibility and
impacts of such a measure, as well as other measures, in the context of Indian Ocean fisheries and stocks.

Requests from the Commission

(para. 222) Noting that each year the Commission makes a number of requests to the SC without clearly
identifying the task to be undertaken, its priority against other tasks previously or simultaneously assigned to
the SC and without assigning a budget to fund the request made, the SC RECOMMENDED that these
matters be addressed by the Commission at its next session.

Election of a Chairperson and Vice-Chairperson for the Next Biennium

(para. 232) The SC RECOMMENDED that the Commission note the new Chair, Dr. Tom Nishida (Japan)
and Vice-Chair, Mr. Jan Robinson {Seychelles), of the SC for the next biennium, as well as the Chairs and
Vice-Chairs of each of the Working Parties as provided in Appendix VII.

........_...o.._..the..so.uthwestmgion..should,.contimle_to_beﬁnalysed..as.aspecial._resource,...as_iLappears..ta.b&highly_
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m [ndian Ocean Tuna Commission
R Conunission des Thons de 'Ocean Indien

IOTC-2011-SC14-R[E]
1. OPENING OF THE MEETING
1. The Fourteenth Session of the Indian Ocean Tuna Commission’s (YOTC) Scientific Committee (SC)

2.

3.

3.

4,

4.

7.

was held on Mahé, Seychelles, from 12 to 17 December 2011. A total of 50 individuals attended the
Session, comprised of 39 delegates from 14 Member countries and 0 delegates from Cooperating Non-
Contracting Parties, as well as 11 observers and invited experts. The list of participants is provided at

Appendix I.

The meeting was opened on 12 December, 2011 by the Chair Dr. Francis Marsac (European Union),
who subsequently welcomed participants to the Seychelles. The Chair informed participants that his
term as Chair and that of the Vice-Chair had expired at the 2010 SC meeting, however, under
exceptional circumstances, both positions had been exiended for 2011. However, a new Chair and a
new Vice-Chair will need to be elected at the end of the current meeting,

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

The SC ADOPTED the Agenda provided at Appendix II. The documents presented to the SC are listed
in Appendix TH.

The SC NOTED that at the Third Session of the Commission, Members decided that its subsidiary
bodies would be open to the participation of observers from Member parties of the Food and
Agriculture Organisation (FAQ), from international organisations and from non-governmental
organisations, which had attended previous meetings or were admitted to attend Commission Sessions
(Rule XIIL9 of the Rules of Procedure).

The SC ADMITTED the following observers to the Fourteenth Session of the SC: Birdlife
International, South West Indian Ocean Fisheries Project, World Wildlife Fund (World Wide Fund for
Nature), Food and Agriculture Organisation of the United Nations, Russian Federation, the
International Seafood Sustainability Foundation and the Marine Stewardship Council.

The SC also ADMITTED the invited experts from Taiwan,China, under Rule X of the Rules of
Procedure, which states that the Commission may invite experts, in their individual capacity, to
enhance and broaden the expertise of the Scientific Committee and of its Working Parties.

ACTIVITIES OF THE COMMISSION

The SC NOTED paper I0TC-2011-SC14-03 which outlined the decisions and requests made by the
Commission at its Fifteenth Session, held from 18-22 March 2011, specifically relating to the work of
the SC, including the six Conservation and Management Measures (five Resolutions and one
Recommendation) adopted during the Session. The SC AGREED to develop advice in response to
each of the requests made by the Commission during the current session.

The SC NOTED paper I0TC-2011-8C14-04 which outlined a number of Commission decisions, in
the form of previous Resolutions that require a response from the Scientific Committee in 2011, and
AGREED to develop advice to the Commission in response to each request during the current session.

ACTIVITIES OF THE [OTC SECRETARIAT IN 2011

The SC NOTED paper IOTC-2011-8C14-05 which provided an overview of the work undertaken by
the IOTC Secretariat in 2011, including the following key activities: 1) First Working Party on Neritic
Tunas; 2) First Capacity Building Workshop aimed at bridging the gap between IOTC science and
management; 3) First stock assessment for skipjack tuna; and 4) the continued increase in participation
at IOTC scientific meetings by developing coastal states, including via the submission of working
papers.
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10, The SC NOTED with thanks, the outstanding contributions of the staff of the [OTC Secretariat to the
science process in 2011, in particular through the contributions of the stock assessment expert, the
facilitation of invited experts and in support of the working party and SC meetings.

11. The SC RECOMMENDED that while the recruitment process for a hew stock assessment expert at
the IOTC Secretariat is being finalised, the Secretariat hire an individual/s to fill the staffing gap. This
was considered to be particularly important given the upcoming tagging symposium in late 2012.

6. NATIONAL REPORTS FROM CPCs

[2. The SC NOTED the 25 National Reports presented by CPCs (Contracting parties and cooperating non-
contracting parties) for the meeting, the abstracts of which are provided at Appendix IV. The following
matters were raised in regard to the content of specific reports:

Australia; Nil comments,

Belize: Not presented orally,

China; Not presented orally.

Comoros: Nil comments. .

Fritrea: The SC EXPRESSED its disappointment that Eritrea did not provide a National

Report and urged Eritrea to fulfil its reporting obligations to the IOTC.

European Union (EU): The SC NOTED that species composition sampling of the EU purse

seine fleets is being adapted to better reflect the changes in fishing strategies. The EU indicated

that the sampling scheme has not undergone major structural changes. The SC was informed

that the EU observer program resumed in 2011 with a coverage rate of 11%, in collaboration

with TAAF (Terres Australes et Antarctiques Frangaises). Finally, the SC recognised that

marlins are not well sampled by the EU purse seine fleets and therefore, the SC requested that

improvements be made in this regard. In response to a question regarding the catch composition

of EU,Portugal longline vessels, which includes almost 50% blue sharks, the EU confirmed that

these vessels are using wire leaders to catch more sharks in some areas and periods.

France (territories): Not presented orally.

Guinea: The SC EXPRESSED its disappointment that Guinea did not provide a National

Report and urged Guinea to fulfil its reporting obligations to the IOTC,

India; The SC NOTED the slightly improved situation by India in regard to the mandatory data

reporting requirements, as well as the consultations underway with various stakeholders to

further improve data collection and reporting. However, it was noted that there remains

substantial improvements to be made and higher quality data needs to be provided by India in

2012.
Indonesia: The SC NOTED that the current level of observer coverage is less than 1% for
Indonesian vessels and is based on port samplers in the port of Benoa. Currently, the program
consists of five port samplers, however it was indicated that Indonesia plans to double the
level of covered in 2012, compared to 2010. Indonesia acknowledged that it has had problems
implementing the sampling scheme designed by the IOTC-OFCF, CSIRO (Commonwealth
Scientific and Industrial Research Organisation) and ACIAR (Australian Centre for
International Agricultural Research) to comply with the IOTC mandatory requirements for
data provision. Key actions under the Indonesian NPOA-sharks have begun to be
implemented in East Lombok, since this location is considered one of the main places where
sharks are landed.

o [Iran, Islamic Republic of: Not presented orally.
+ Japan: The SC NOTED the comment from Japan that its longline fleet operating in the Indian

Ocean does use wire leaders although not to target sharks. Japan acknowledged the conflicting
estimates of average weight derived from operational catch and size frequency datasets for its
longline fisheries, and the conceming effect that the problems identified may have on the
assessments of tuna and billfish species. Japan indicated that in order to clarify these issues, it
will endeavour to identify deficiencies in the size sampling program and to report progress at
the next SC meeting. ' :

Kenya: The SC NOTED that additional information on the composition of recreational
fisheries catches from Kenya are available, although the size composition is not yet available for
all [OTC species, namely billfishes, as many are released alive and are not measured.
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Korea, Republic of: The SC NOTED the improved seabird identification reports, from 2009 to

2010, was most likely due to improved observer training as- well as improved identification

skills by the vessel captains.

Madagascar: Not presented orally.

Malaysia: Not presented orally.

Maldives, Republlc of: The SC NOTED the substantial declines in the catches of skipjack tuna

by the Maldives in recent years (>50% decline from 2006 to 2010), and acknowledged that this

trend was of great concem given that the Maldives, even in recent years accounts for

approximately 20% of the skipjack tuna catch in the Indian Ocean. There might be multiple

causes for such a decline (environmental changes, high fuel price, lower tuna biomass etc.) but

there are not well understood and further investigation is needed.

Manuritius: The SC NOTED the sharp increase in albacore catches reported from 2008 (2,024 t)

to 2009 (4,293 t) due to a shift of effort by longline vessels from the northern Indian Ocean to

the southern Indian Ocean.

Oman, Sultanate of: The SC EXPRESSED its disappointment that Oman did not provide a

National Report and urged Oman to fulfil its reporting obligations to the IOTC.

Pakistan: The SC EXPRESSED its disappointment that Pakistan did not provide a National

Report and urged Pakistan to fulfil its reporting obligations to the IOTC.

¢ Philippines: The SC EXPRESSED its disappointment that the Philippines did not provide a
National Report and urged the Philippines to fulfil its reporting obligations to the IOTC. -

¢ Seychelles, Republic of: The SC NOTED that the Seychelles report did not follow the new

- — reporting-format and requested-that-Seychelles follow the-new-template-in-2012. - S

» Sierra Leone: The SC EXPRESSED its disappointment that Sierra Leone did not provide a
Naticnai Report and urged Sierra Leone to fulfil its reporting obligations to the IOTC.

¢ Sri Lanka: The SC NOTED that none of the >3,000 Sri Lankan fishing vessels authorised and

capable of fishing on the high seas have any form of VMS, and logbooks are only being used by

a very small proportion of vessels. As a result, almost none of the total catch taken by Sri

Lankan vessels can be accurately assigned to either the EEZ of Sri Lanka or the high seas, or at

any other spatial scale. The lack of spatial data has a negative impact on stock assessments for

IOTC species. The SC NOTED that Sri Lanka agreed to provide an explanation of the large

increase in shark catches reported from 2009 to 2010, and reporting catches by species rather

than as an aggregated shark catch, in 2012. The SC NOTED that improvements have been

made regarding data collection, monitoring and reporting, and encouraged Sri Lanka to continue

to improve these systems as quickly as possible,

Sudan: The SC EXPRESSED its disappointment that Sudan did not provide a National Report

and urged Sudan to fulfil its reporting obligations to the IOTC.

Tanzania, United Republic of: Not presented orally.

‘Thailand: Nil comments.

United Kingdom (BIOT): The SC NOTED that the potential impacts of Marine Protected

Areas (MPAs) in the Indian Ocean will be discussed under Agenda item 16 later in the meeting.

A Science Advisory Group will develop a research plan associated with the no-take area, to

include engagement with existing research projects within the region. The SC recalled the

exceptional location of the BIOT to study movements of tuna between the east and west Indian

Ocean using tagging techniques.

i. The SC NOTED the following statement made by the Republic of Mauritius: “The
Government of the Republic of Mauritius does not recognize the so-called “British Indian
Ocean Territory” (“BIOT”) which the United Kingdom purported to create by illegally

- excising the Chagos Archipelago from the territory of Mauritius prior to its independence.
This excision was carried out in violation of United Nations General Assembly
Resolutions 1514 (XV) of 14 December 1960, 2066 (XX) of 16 December 1965, 2232
(XXT) of 20 December 1966 and 2357 (XXII) of 19 December 1967,

The Government of the Republic of Mauritius reiterates that the Chagos Archipelago,
including Diego Garcia, forms an integral part of the territory of Mauritius under both
Mauritian law and international law.

The Government of the Republic of Mauritius does not also recognize the existence of the
‘marine protected area’ which the United Kingdom has purported to establish around the
Chagos Archipelago. On 20 December 2010, Mauritius initiated proceedings against the
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United Kingdom under Article 287 and Annex VII to the United Nations Convention on
the Law of the Sea to challenge the legality of the ‘marine protected area.”
fi. The SC NOTED the following statement made by the United Kingdom: “The UK has no

doubt about its sovereignty over the British Indian Ocean Territory which was ceded to
Britain in 1814 and has been a British dependency ever since. As the UK Government has
reiterated on many occasions, we have undertaken to cede the Territory to Mauritius
when it is no longer needed for defence purposes.”

Vanuatu; Not presented orally.

Mozambique: Not presented orally.

Senegal: Not presented orally.

South Africa, Republic of: Not presented orally.

* & & @

Recommendation/s

13. Noting that the Commission, at its 15™ Session, expressed concern regarding the limited submission of
National Reports to the SC, and stressed the importance of proving the reports by all CPCs, the SC
RECOMMENDED that the Commission note that in 2011, 25 reports were provided by CPCs, up
from 15 in 2010- and 14 in 2009 (Table 2). The SC stressed the importance of the submission of
National Reports by all CPCs and urged those CPCs who did not met their reporting obligations in this
regard (7), to provide a National Report to the SC in 2012.

Table 2, CPC submission of National Reports to the Scientific Committee in 2010 and 2011. |

CPC : 2010 2011

Australia

Belize

China

Comoros

Eritrea

European Union

France (ferritories)
Guinea

India

Indonesia

Iran, Islamic Republic of
Japan

Kenya

Korea, Republic of
Madagascar

Malaysia

Maldives, Republic of
Mauritius

Oman, Sultanate of
Pakistan

Philippines

Seychelles, Republic of
Sierra Leone

Sri Lanka

Sudan

Tanzania, United Republic of
Thailand

United Kingdom (BIOT)
Vanuatu

Mozambique*

Senegal*

South Africa, Republic of*-

*Cooperating non-contracting party in 2011, Green = submitted. Red = not submitted. Green hash = submitted as
part of EU report, although needs to be separate. n.a. = not applicable.
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14.

15.

16.

17.

18.

19,

20.

21.

22,

23,

24,

Discussions on improving/modifying the National Reporting Template

The SC AGREED that the National Reporting template should be maintained in its current format for
2012 and be reviewed annually for potential improvements.

Status of development and implementation of Nation Plans of Action for seabirds and sharks

The SC NOTED paper IOTC-2011-8C14-33 which provided the SC with the opportunity to update
and comment on the current status of development and implementation of National Plans of Action for
seabirds and sharks by each CPC.

The SC NOTED that the original purpose of the FAQ National Plans of Action for Seabirds (NPOA-
Seabirds) in 1998 was to address concerns about longline fishing. However, recent information has
shown significant concerns about seabird bycatch in several other capture fisheries, especially gillnet
fishing. The 2009 FAO Best Practice Technical Guidelines, developed to assist in the preparation of
NPQA-Seabirds, explicitly includes advice on longline, trawl and gillnet fisheries.

The SC NOTED that species such as cormorants and migratory shearwaters (which are common in
coastal waters of many IOTC coastal states), are known to be especially vulnerable to bycatch in gillnet
fisheries. CPCs operating gillnet fisheries were strongly ENCOURAGED to go through an NPOA-
Seabirds assessment exercise. BirdLife International offered assistance to CPCs wishing to assess the
impacts of gillnet fishing in their national fisheries.

The SC NOTED the current status of development and implementation of Nation Plans of Action for

sharks and RECOMMENDED that all CPCs without an NPOA-Sharks expedite the development and =

implementation of their NPOA-Sharks, and to report progress to the WPEB in 2012, recalling that
NPOA-Sharks are a framework that should facilitate estimation of shark catches, and development and
implementation of appropriate management measures, which should also enhance the collection of
bycatch data and compliance with [OTC Resolutions.

The SC NOTED the updated status of development and implementation of National Plans of Action
for sharks and seabirds, by each CPC as provided at Appendix V,

REPORT OF THE 2011 IOTC WORKING PARTY MEETINGS
7.1 Report of the Ninth Session of the Working Party on Billfish

The SC NOTED the report of the Ninth Session of the Working Party on Billfish (IOTC-2011-
WPB09-R), including the consolidated list of recommendations provided as an appendix to the report.
The SC expressed its satisfaction on improved attendance and participation by national scientists
working on bilifish fisheries (27 participants in 2011 compared to 12 in 2010), particularly from the
main fleets targeting swordfish (EU,Spain, EU,Portugal and Indonesia).

The SC NOTED that a range of quantitative modelling methods were applied to the swordfish
assessment in 2011, ranging from the highly aggregated ASPIC surplus production model to the age-,
sex- and spatially-structured S83 analysis (Models used: $83, ASPIC, BMAP, ASIA; see report of the
WPBO09 for descriptions).

The SC NOTED that the stock structure of the Indian Ocean swordfish resource is under investigation,
but currently uncertain. The southwest region was identified as a management unit of particular
concern, because it seems to be more depleted than other regions in the Indian Ocean, and may have
limited mixing with other regions. However the magnitude of depletion does not appear to be as
extreme as analyses in previous years have suggested. The limited movements and subsequent
viscosity of the swordfish resource in a localized area is not an exceptional situation as it has been
observed in most swordfish fisheries globally, leading to sharp CPUE declines and apparent localized
depletion.

Noting the Commission’s request to provide clear advice outlining alternative management approaches
which would provide effective protection of a possible southwest Indian Ocean swordfish stock
(IOTC-2011-815-R, para. 46), the SC AGREED that a separate Executive Summary for swordfish in
the southwest Indian Ocean be provided to the Commission, noting the work currently in progress to
determine the level of connectivity between swordfish in the southwest with the wider Indian Ocean.

The SC NOTED that SWIOFP is currently undertaking a research project on swordfish using pop-up
archival tags that may shed additional light on the degree of connectivity between swordfish in the
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25.

26.

27.

28,

29,

30.

31.

32.

southwest and the broader Indian Ocean. The SWIOFP representative agreed to present a progress
report at the next WPB meeting. The SC also NOTED that EU,France, in cooperation with Australia,
Seychelles, South Africa, Sri Lanka and Thailand, is conducting the Indian Ocean Swordfish Stock
Structure (IOSSS) which aims at understanding the stock structure of swordfish in the Indian Ocean
using genetic markers, Progress updates were provided at the WPB sessions in 2010 and 2011.

The SC ACKNOWLEDGED the outstanding contributions of the outgoing Chair of the Working
Party on Billfish, Mr. Jan Robinson, and thanked him for his leadership over the past four years.

7.2 Report of the Third Session of the Working Party on Temperate Tunas

The SC NOTED the report of the Third Session of the Working Party on Temperate Tunas (I0TC-
2011-WPTmT03-R), including the consolidated list of recommendations provided as an appendix to
the report,

The SC NOTED that the assessment of the albacore stock was conducted with a single model in
2011(ASPIC, a surplus production mode!). While most of the catches of albacore have traditionally
come from the western Indian Ocean (on average 64% from 1970-2002), since 2003 a larger
proportion of the catch has come from the eastern Indian Ocean (on average 63%). The catches of
albacore in recent years have come almost exclusively from vessels flagged in Indonesia and
Taiwan,China, although the catches of albacore reported for the fresh tuna longline fishery of Indonesia
have increased considerably since 2003 to around 17,000 t, which represents approximately 40% of the
total catches of albacore in the Indian Ocean.

The SC NOTED that the catches of albacore estimated for the fresh tuna longline fishery of Indonesia
in recent years are thought to be uncertain, as they cannot be verified using data collected through port
sampling, and that to date, the IOTC Secretariat has not received catch-and-effort data for this fishery.
The SC was also informed that misidentification between yellowfin tuna and albacore might occur in
the Indonesian catches which may contribute to the rise of declared albacore catches in recent years.
However, the catch levels estimated by the IOTC Secretariat also account for other sources such as the
export declarations from Bali and canning factories receiving the products abroad. Finally, the SC
urged Indonesia to undertake a thorough examination of the sampling procedure at landing sites as
soon as possible. Indonesia requested that the IOTC Secretariat to bridge the gap of catch data of
albacore recorded by Indonesian authorities by providing a list of vessels directly exporting albacore to
the canning factories abroad.

The SC NOTED the difficulties faced by Indonesian scientists and managers in terms of commercial
catches being transhipped at sea , as well as cafches directly exported abroad contributing to [UU
fishing. The SC HIGHLIGHTED the need for logbooks to be utilised on all commercial fishing
vessels, noting that this is already a mandatory requirement for [OTC CPCs. Indonesia encouraged
collaboration among CPCs to exchange necessary information related to vessels landing their catch to
their countries.

The SC NOTED that the impacts of piracy in the western Indian Ocean has 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. It is therefore unlikely that catch and effort on albacore will
decline in the near future.

Noting that at present very little is known about the population structure and migratory range of
atbacore in the Indian Qcean, other than the possible connectivity with the southemn Atlantic, the SC
AGREED that the determination of albacore stock structure, migratory range and movement rates in
the Indian Ocean should be considered as high priority research projects for 2012, and for these to be
included in the IOTC scientific workplan to be discussed under Agenda item 19.

Noting the request by the Commission at its 15% Session for a new assessment of albacore to be
undertaken in 2011 (para. 37 of the $15 report), the SC RECOMMENDED that the Commission note
that although a new assessment was undertaken in 2011, there remains considerable uncertainty about
the relationship between abundance and the standardized CPUE series, and about the total catches over
the past decade and that the WPTmT has limited confidence in the assessment undertaken. Thus, there
is an urgent need to carry out a revised stock assessment for the albacore resource in the Indian Ocean
in 2012, and the Commission should consider allocating funds for this purpose, noting that individual
CPCs are finding it difficult to justify expending the necessary resources to undertake stock
assessments.
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33.

34.

35.

36.

37.

38.

39.

40.

7.3 Report of the Thirteenth Session of the Working Party on Tropical Tunas

The SC NOTED the report of the Thirteenth Session of the Working Party on Tropical Tunas (IOTC-
2011-WPTT13-R), including the consolidated list of recommendations provided as an appendix to the
report. The SC expressed its satisfaction on improved attendance and participation by national
scientists working on tropical tuna fisheries (49 participants in 2011 compared to 3% in 2010).

Skipjack tuna

The SC ACKNOWLEDGED the excellent work undertaken by the IOTC Secretariat’s stock
assessment expert and other collaberators in undertaking the first fully quantitative assessment of
skipjack tuna in the Indian Ocean.

The SC NOTED that the skipjack tuna stock was assessed using a single model in 2011 (883, a
statistical integrated model). The model estimates a steep biomass decline between 1980 and 1990
followed by a steep biomass increase. At this stage, there are no CPUE series during this period to
inform the model. The catch increased in this period due to the onset of industrial purse seine fishing
and motorisation of the Maldivian pole and line fishing vessels and thus, trends in recruitment are
required to explain the biomass patterns. The biomass/recruitment trends were supported only by the
length frequency data, and it is not likely that these data are sufficiently informative to estimate this
trend. Furthermore, the trend is not evident in the nominal CPUE series from either the pole and line or
purse seine fisheries.

The SC NOTED that the CPUE series from the EU fleet targeting free schools ef skipjack tuna could .

be-extended-back-to 1983. t-was neted; howewver;-that-this-noeminal series- would -not-take-inte-acecount - - -

changes in fishing/gear efficiency and so could still be unsuitable as an index of abundance for the
earlier years. These restrictions also apply to the post—-1991 series. However, it should be taken into
account that the free school catch of purse seiners is relatively small in comparison to Fish-Aggregating
Device (FAD)-associated fishing (less than 10%) and the fishery is seasonal, located mainly in the
Mozambique Channel in March, April and May.

The SC recognised that skipjack tuna assessments are generally difficult to conduct in most fisheries,
mainly because the purse seine CPUE does not represent biomass levels accurately, In the particular
case of the Indian Ocean, there are additional reasons related to coastal states’ fisheries. Those fisheries
which contribute greatly to the skipjack tuna catches (~55%) are sampled with a large degree of
uncertainty and are characterized by a lack of, or poor reporting in a number of CPCs (notably
Comoros, Indonesia, LR. Iran, Madagascar, Pakistan, Sri Lanka). The tack of quality data usually leads
to assessments being limited to rough fisheries indicators insiead of formal and quantitative
approaches. -

The SC AGREED that further investigation of the existing data irregularities, and expansion of the
logbook programme to improve Maldivian CPUE analyses for skipjack tuna in the Indian Ocean be
carried out in 2012. The SC also AGREED that further analyses of standardization of purse seine
CPUE should be carried out in 2012.

Yeliowfin tuna

The SC NOTED that the yellowfin tuna stock was assessed using a single model in 2011
(MULTIFAN-CL (MFCL), a statistical integrated model). While the biomass trends were very similar
between the 2010 and 2011 assessments, the estimates of stock productivity and thus, the status,
differed. There were several reasons for this: there was poor convergence in the 2010 assessment, thus
the fits were suboptimal and alternative solutions were near optimal. Refitting the 2010 assessment is
now more optimistic. Also, fitting the 2010 modei to 2011 data was more optimistic. Thus, revisiting of
key parameters and the inclusion of the latest year of data in the 2011 assessment appeared to be
important. These issues are difficult to explore in the MFCL framework.

The SC NOTED that the WPTT reviewed several alternative model structures and parameter
formulations for the model that were presented in the assessment. These included: the new longline
model structure for Region 5; altemmative Japanese CPUE indices; a single region model where all 5
Regions were collapsed into one; a Region 2 model estimated separately from other Regions; the 5
values of steepness and alternative tag mixing periods (1-4 quarters). Additionally, an attempt was
made to estimate age-specific mortality (M). In regards to the lafter, this parameter was not well
estimated and the WPTT adopted the low M profile as the most appropriate way to proceed.
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41.

42,

43,

44,

45,

46,

47,

48,

49,

50.

The SC NOTED the large uncertainty in the assessment when considering the model outputs (biomass
and recruitment trends, movements across areas). The surprisingly low level of natural mortality
estimated from tag-recovery data has large impacts on the dynamics of the stock. Similarly, the
longevity considered in the analysis (7 yrs) might be too low and should be set at a higher value.
Finally, the model does not appear to reflect well enough the fishing mortality expected from the record
catches of yellowfin tuna taken between 2003 and 2006, suggesting that some processes might not be
well captured by the current model.

The SC NOTED that some of the key biological parameters used in stock assessment (natural
mortality, growth, movements) need further work from the IOTC tag-recovery dataset and AGREED
that results be presented at the Tagging Symposium which will be held in Mauritius in October or
November 2012.

The SC NOTED that Yield-per-recruit analyses are absent among the various methods used to assess
the yellowfin tuna stock, whereas they are useful when there are several fleet components exploiting
different age groups, and when gear regulations affecting age/size at first capture may be an important
management tool. Therefore, the SC AGREED that the WPTT should be presented with such
analytical approaches as part of the next assessment process.

The SC NOTED the problems identified in the catch data from some fisheries, and especially on the
length frequencies in the catches of various fleets, a very important source of information for stock
assessments. Length frequency data is almost unavailable for some fleets, while in other cases sample
sizes are too low to reliably document changes in abundance and selectivity by age.

Bigeye tuna

The SC NOTED the bigeye tuna stock was assessed using a single model in 2011 (ASPM). With
respect to the modelling approach used in 2011, the steepness value (h=0.5) was selected on the basis
of the likelihood and was near the lower boundary of what would be considered plausible for bigeye
tuna. Selection of steepness on the basis of the likelihood was not considered reliable because i)
steepness is difficult to estimate in general, and ii) substantial autocorrelation in the recruitment
deviates was ignored in the likelihood term.

The SC NOTED that uncertainty in natural mortality was not considered, and AGREED that it was
essential to include uncertainty in the steepness parameter as a minimum requirement for the provision
of management advice.

The SC NOTED that the general population trends and MSY parameters estimated by the ASPM
mode] appeared to be plausibly consistent with the general perception of the fishery and the data.
However, these results are considered to be uncertain because of i) uncertainty in the catch rate
standardization, and ii) uncertainty in recent catches due to the expansion of artisanal fleets offshore in
areas where bigeye tuna is recognised to be abundant.

The SC NOTED that the management advice for bigeye tuna was based on the 2010 883 stock
assessment and various steepness scenarios of the current 2011 ASPM stock assessment results.

The SC NOTED that the recent drop in catches of bigeye tuna could be related to the expansion of
piracy in the western tropical Indian Ocean, which has led to a marked drop in the levels of longline
effort in the core fishing area of the species. The purse seine effort also declined substantially (30% in
number of EU purse seiners) and this, combined with the drop of longline effort, had a positive effect
on status of the stock. In addition, it was considered that during the period of record catches of
yellowfin tuna (2003—2006), fishing effort on bigeye tuna was also reduced to a level which allowed
rebuilding of the stock over several years.

The SC SUGGESTED that at future WPTT meetings, the WPTT consider developing a figure that
shows the likely status of the stock under different fishing scenarios, i.e. with and without particular
fleets and gears, providing that sufficient data is available, noting that size sampling for some fleets is
considered unreliable, The WPTT should also consider developing yield per recruit plots.

Other relevant papers

51.

The SC NOTED paper IOTC-2011-SC14-46 which provided a comparison between yellowfin tuna
stocks and 2011 stock assessment results for the Indian and Eastern Pacific oceans. Although many
similarities exist in the biological characteristics of both stocks and the geographical size of the
fisheries, the assessment produced by models of the same nature gives very diverging results. Some
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52.

53.

54.

explanation might be related to environmental signals which differ from one ocean to another but some
other reasons may also exist.

The SC NOTED the suggestion by the author that an ad hoc working party between IOTC and IATTC
stock assessment experts be held, in order to clarify issues presented above, and AGREED that at
present, an ad-hoc working group would not be desirable, but rather, for scientists to work
collaboratively via other means (electronically) and for this matter to be revisited at the next SC
meeting in 2012, following the Tagging Symposium tentatively scheduled for November 2012.

The SC NOTED paper IOTC-2011-8C14-INF07 which outlined some of the outcomes of the FAD
symposium held in Tahiti, from 28 November to 2 December, 2011,

7.4  Report of the Seventh Session of the Working Party on Ecosystems and Bycatch

The SC NOTED the report of the Seventh Session of the Working Party on Ecosystems and Bycatch
(I0TC-2011-WPEB0O7-R), inciuding the consolidated list of recommendations provided as an
appendix to the report, The SC expressed its satisfaction on improved attendance and participation by
national scientists working on ecosystem and bycatch topics (49 participants in 2011 compared to 37 in
2010).

Definitions of scientific terms

55.

56,

The SC CONSIDERED the need to develop and agree to a set of definitions for the most commonly
used scientific terms in IOTC Conservation and Management Measures (CMM) and REQUESTED

the IOTC Secretariat to develop definitions in this regard, and for these to be posted to the IOTC. . .

website for reference by those drafting CMM proposals for the consideration of the Commission. The
SC indicated that it may wish to modify these incrementally in the future.

The SC AGREED that the IOTC currently utilises the following definition for bycatch: All species,
other than the 16 species listed in Annex B of the IOTC Agreement, caught or interacted with by
fisheries for tuna and tuna-like species in the IOTC area of competence.

Status of catch statistics

37

58.

59.

60.

61.

The SC RECOMMENDED that the Commission note the status of catch statistics for the main species
of sharks, by major fisheries (gears), for the period 1950-2010, as provided in Appendix VI:Tables a—
¢. Although some CPCs have reported more detailed data on sharks in recent years, including time-area
catches and effort, and length frequency data for the main commercial shark species, the SC expressed
strong CONCERN that the information on retained catches and discards of sharks contained in the
IOTC database remains very incomplete.

The SC NOTED that despite the adoption of IOTC Resolutions 05/05 and 08/01, recently superseded
by Resolution 10/02, the levels of reporting of data on sharks and other bycatch species remains very
poor and prevents useful analyses of that data.

Noting that despite the mandatory reporting requirements detailed in Resolutions 05/05, 08/04, 09/06,
10/02, 10/03, and 10/06, bycatch data remain largely unreported by CPCs and the SC
RECOMMENDED that the Compliance Committee and the Commission address this non-compliance
by taking steps to develop mechanisms which would ensure that CPCs fulfil their bycatch reporting
obligations.

The SC RECOMMENDED that the current JOTC Resolution 08/04 concerning the recording of catch
by longline fishing vessels in the IOTC area, Resolution 10/03 concerning the recording of catch by
fishing vessels in the IOTC area and Resolution 10/02 mandatory statistical requirements for IQTC
members and cooperating non-contracting parties be amended in order to include a clear list of shark
and marine turtle species or group of species, that should be recorded and reporied to the IOTC
Secretariat as per the IOTC requirements for target species.

Noting that there is extensive literature available on pelagic shark fisheries and interactions with
fisheries targeting tuna and tuna-like species, in countries having fisheries for sharks, and in the
databases of governmental or non-govemmental organizations, the SC AGREED on the need for a
major data mining exercise in order to compile data from as many sources as possible and attempt to
rebuild historical catch series of the most commonly caught shark species. In this regard, the WPEB
RECOMMENDED that the Scientific Commitiee considers presenting a proposal to the Commission
for this activity, including a budget.
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On Resolution 98/02 Data confidentiality policy and procedures

62.

63,

Noting that CPCs have begun to submit observer trip reports and observer data to the IOTC Secretariat,
and that confidentially rules contained apply to these data (Cf. Resolution 11/04, para. 12), the SC
RECOMMENDED that Resolution 98/02 be amended in order to clearly incorporate observer data in
the data confidentiality policy of the IOTC.

The SC NOTED the following statement from Japan: “Japan showed its view that the SC is a
subsidiary body to propose scientific recommendations for action to the Commission and proposing
recommendation for amendment of existing resolutions of IOTC is beyond its authority”.

The SC RECOGNIZED that it is a subsidiary body of the Commission, and that its primary role is to
provide scientific advice of relevance to the Commission. With the exception of Japan, the SC
RECOGNIZED that, where appropriate, its advice may include the provision of recommendations for
amendment of existing Resolutions.

Species identification cards — Sharks, seabirds and marine turtles

65.

66.

The SC NOTED that the IOTC Secretariat has finalised the IOTC identification cards for sharks,
seabirds and marine turtles and COMMENDED the Secretariat for its work.

The SC RECOMMENDED that the Commission agree to allocate additional funds from the IOTC
accumulated funds, or other sources, be allocated to print and distribute the identification cards for
sharks, seabirds and marine turtles to developing coastal states.

Sharks — ERA

67.

Noting the general lack of catch data on sharks, the SC strongly RECOMMENDED that an
(Ecological Risk Assessment) ERA is conducted for sharks caught in fisheries targeting tuna and tuna-
like species in the Indian Ocean before the next session of the WPEB. In order to do so, the SC
RECOMMENDED that the Commission allocate specific funds for such an analysis. Should a Fishery
Officer be recruited at the IOTC Secretariat, he/she may be in a position to coordinate this task,

Sharks — Wire leaders/traces

68.

On the basis of information presented to the SC in 2011 and in previous years, the SC RECOGNISED
that the use of wire leaders/traces in longline fisheries may imply targeting of sharks. The SC therefore
RECOMMENDED to the Commission that if it wishes to reduce catch rates of sharks by longliners it
should prohibit the use of wire leaders/traces.

Sharks — Resolution 05/05 concerning the conservation of sharks caught in association with fisheries

managed by IOTC
Fin to body weight ratio
69. The SC ADVISED the Commission to consider, that the best way to encourage full utilisation of

sharks, to ensure accurate catch statistics, and to facilitate the collection of biological information, is to
revise the IOTC Resolution 05/05 concerning the conservation of sharks caught in association with
fisheries managed by IOTC such that all sharks must be landed with fins attached (naturally or by other
means) to their respective carcass. However, the SC NOTED that such an action would have practical
implementation and safety issues for some fleets and may degrade the quality of the product in some
cases. The SC RECOMMENDED all CPCs to obtain and maintain the best possible data for JIOTC
fisheries impacting upon sharks, including improved species identification.

Sharks — Resolution 10/02 Mandatory statistical requirements for IOTC Members and Cooperating non-
Contracting Parties (CPC'S):

70.

Noting that the collection and reporting of data on sharks as per the IOTC Resolution 10/02 mandatory
statistical requirements for IOTC Members and Cooperating non-Contracting Parties (CPCs) s very
poor at the moment, the SC RECOMMENDED that Resolution 10/02 is reinforced by including
specific requirements in the provision of nominal catch data for a list of most commonly caught shark
species (Table 3). The SC NOTED that nominal catch data can be derived from logbook data, observer
data or port sampling scheme. Furthermore, the Resolution should be strengthened by amending the
provision of catch-and-effort and size data to be applicable to sharks species as well as other bycatch,
noting that these data can be derived from logbook or observer data.
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Table 3. List of the most commonly caught elasmobranch species.

Common name Species Code
Manta and devil rays Mobulidae MAN
Whale shark  Rhincodon typus ~ RHN

Thresher sharks  Alopias spp. THR

Mako sharks  Jsurus spp. MAK

Silky shark  Carcharhinus falciformis FAL

QOceanic whitetip shark  Carcharhinus longimanus OCS
Blue shark Prionace glauca BSH
Hammerhead shark  Sphyrnidae SPY
Other Sharks and rays — SKH

Sharks — On Resolution 10/12 on the conservation of thresher sharks (family Alopiidae) caught in

71

association with fisheries in the IOTC area of competence

Noting that Resolution 10/12 on the conservation of thresher sharks (family Alopiidae) caught in
association with fisheries in the IOTC area of competence prohibits the retention of any part or whole
carcass of thresher sharks and that the collection of biological samples on dead individuals would
increase the scientific knowledge of these species, the SC RECOMMENDED that Resolution 10/12
be amended in order to allow observers to collect biological samples (vertebrae, tissues, reproductive
fracts, stomachs) from thresher sharks that are dead at hauiback.

Seabirds

72.

73.

74.

The SC AGREED that the current area of abplication for seabird bycatch mitigation measures

contained in Resolution 10/06, i.e. south of 25°C, was supported by the avaulable evidence and should
not be revised at this point.

The SC NOTED that three measures — weighting of branchlines, night setting of longlines and use of
bird scaring lines (tori lines) — are proven and recommended measures for use in pelagic longline gear,
and that other measures, including the three which are currently included in Resolution 10/06 — blue-
dyed squid bait, offal discharge control and use of a line shooting device — are not considered to be
effective mitigation measures following ACAPs (Agreement on the Conservation of Albatrosses and
Petrels) review of available mitigation measures for the following reasons:

» Blue dved squid bait has been insufficiently researched and cannot be recommended.

e Line shooting device. There is no experimental evidence that line shooters reduce seabird
bycatch in pelagic longline fisheries; therefore, they should not be considered a seabird bycatch
mitigation option, although they will continue to be used on many vessels because they are
considered to improve fishing efficiency and they avoid bycatch of epipelagic species

¢ Offal discharge control. Appropriate management of offal is encouraged as good operating
practice but is not considered a primary mitigation measure in pelagic fisheries as there are
much smaller quantities of fish waste derived from fishing operations, in direct contrast to the
situation in demersal fisheries. The inclusion of offal management as a mitigation measure in
Resolution 10/06 most likely has been taken from use of this measure in CCAMLR and other
demersal longline fisheries, where it is much more important.

The SC AGREED that: _

* A combination of weighted branchlines, bird scaring lines and night setting are best practice
mitigation in reducing bycatch of seabirds to the lowest possible level in pelagic longline
fisheries. These measures should be applied in high risk areas, i.e. South of 25°S, within the
IOTC area of competence.

s Currently, no single mitigation measure can reliably prevent the incidental mortality of seabirds
in most pelagic longline fisheries. The most effective approach is to use the measures described
in combination. Other factors such as safety, practicality and the characteristics of the fishery
should also be recognised when framing conservation measures,

¢ The current recommended minimum standards for branchline weighting configurations are:

i.  Greater than a total of 45 g weight attached within 1 m of the hook: or
ii. GQreater than a total of 60 g weight attached within 3.5 m of the hook; or
iit.  Greater than a total of 98 g weight attached within 4m of the hook.

» Positioning weight farther than 4 m from the hook is not recommended.
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75.

76.

77.

78.

79.

.80,

81.

The SC NOTED that for bird scaring lines (BSL), ACAP best practice advice recognises that vessel
size is an important determinant in their practical use, with respect to the aerial extent that can be
achieved, and the ability to deploy single or twin BSLs. For vessels that exceed 35 m in length, an
aerial extent of 100 m and use of two BSLs is recommended; for smaller vessels an aerial extent of
75 m and use of a single BSL is recommended.

Taking into account the information presented at the WPEB (WPEB working papers IOTC-2011-
WPEB07-43, 10TC-2011-WPEB(7-44 and IOTC-2011-WPEB(07-54) and to the SC, the SC
AGREED that a combination of weighted branchlines, bird scaring lines and night setting is best
practice mitigation in reducmg bycatch of seabirds to the lowest possible level in pelagic longline
fisheries.

The SC further NOTED, in agreement with the WPEB, that if this proposal was accepted, together
with the proposal to remove blue-dyed squid bait, line shooters and offal discharge control from the
existing measure, the ‘two column’ approach used in Resolution 10/06 would be abandoned in favour
of an approach that specifies the three measures to be applied in areas of seabird interaction risk
(Table 4), of which two shall be implemented by the vessels operating south of 25°S.

Table 4. Seabird bycatch mitigation measures.

Mitigation measure Description
Night setting with minimum  No setting between nautical dawn and before nautical
deck lighting dusk, Deck lighting to be kept to a minimum

Bird scaring lines (Tori lines) Bird scaring lines shall be deployed before longline
setting starts and for the entire setting operation to
deter birds from approaching the branch line

Line weighting Line weights to be deployed on the branch line prior
to setting

The SC AGREED that at this stage, line weighting should be seen as an adaptive management
response to the seabird bycatch problem. Continued refinement of line weighting configurations (mass,
number and position of weights and materials) through controlled research and application in fisheries,
is highly desirable to find configurations that are most safe, practical and effective. The regimes
recommended above should be implemented in working fisheries, monitored through observer
programmes, and reviewed and modified if found to be inadequate in reducing bycatch to acceptable
levels.

Recommendations

The SC RECOMMENDED that the specifications for the design and deployment of bird scaring lines
be amended in order to take into account different specifications depending on the size of the longline
fishing vessel, as follows:
Bird-scaring line design
1. The bird-scaring line shall be a minimum aerial extent of 100 m in length for vessels that .
exceed 35 m in length and of 75 m in length for vessel less or equal to 35 m in length. If the
bird-scaring line is less than 150 m in length, it will include an object towed at the seaward
end to create tension to maximise aerial coverage. The section above water shall be a strong
fine line of a conspicuous colour such as red or orange.
Deployment of bird scaring lines
1. The bird scaring line shall be deployed before longlines enter into the water.
2. The vessels exceeding 35 m in length should deploy two lines with an aerial extent of 100 m
minimum. The vessels that are less or equal to 35 m in length could deploy a single line with
an aerial extent of 75 m minimum. To achieve this coverage the line shall be suspended from a
point a minimum of 5 metres above the water at the stern on the windward side of the point
where the branch line enters the water.

The SC further NOTED the benefits for the IOTC to harmonize its Conservation and Management
Measure for seabirds with that from ICCAT (Supplementary recommendation by ICCAT on reducing
incidental bycatch of seabirds in ICCAT longline fisheries, PA4-813A/2011), as there are a number of
longline fishing vessels operating in both the Atlantic and Indian Ocean south of 25°S.

The SC RECOMMENDED that Resolution 10/06 be strengthened in order to make the reporting of
seabird interactions mandatory for vessels fishing for species under the IOTC mandate.
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82. The SC RECOMMENDED that any amendment to Resolution 10/06 should allow sufficient time for
orderly implementation, to allow training and redevelopment of gears and operations.

83, The SC RECOMMENDED that the Commission consider revising Resolution 10/06 On Reducing the
Incidental Bycatch of Seabirds in Longline Fisheries, noting the technical specifications and other
considerations outlined and agreed to by the SC in paragraphs 73 to 82 of the report of the SC14.

84, The SC AGREED that seabird identification can be very difficult, even for trained scientific observers,
and RECOMMENDED that observers take photographs of seabirds caught by fishing vessels and
submit them to seabird experts, or to the IOTC Secretariat, for confirmation of identification.

85. As a matter of consistency and to increase the reporting of seabird interactions, the SC
RECOMMENDED that the recording of interactions with seabirds (as a group) be included in the
minimum requirements for iogbooks or through observer programmes for all fleets.

86. The SC further RECOMMENDED the Commission consider that more research is conducted on the
identification of hot spots of interactions of seabirds with fishing vessels.
Marine turtles

87. The SC NOT_ED that the lack of data from CPCs on interactions and mortalities of marine turtles in the
Indian Ocean is a significant concern, resulting in an inability of the WPEB to estimate levels of
marine turtle bycatch,

88. Noting the general lack of data on incidental catch of marine turtles, the SC RECOMMENDED that

an-ERA-be-conducted-for-marine-turtles-caught-in-fisheries targeting-tuna and tuna-like species-in-the—- - - - -

Indian Ocean before the session of the WPEB where marine turtles will be a priority. In order to do so,
the SC RECOMMENDED that the Commission allocate specific funds for such an analysis.

89. Noting that reporting of interactions with marine turtles is already mandatory through Resolution 09/06
which states “CPCs shall collect (including through loghooks and observer programs) and provide to
the Scientific Committee all data on their vessels’ interactions with marine turtles in fisheries targeting
the species covered by the IOTC Agreement” (Res.09/06, para.2), and in order to increase the reporting
of interactions, the SC RECOMMENDED that the recording of marine turtles caught as bycatch is
included in the minimum requirements of logbooks or through observer programmes for all fleets
fishing in the IOTC area.

90. The SC NOTED that there is an urgent need to quantify the effects of fisheries for tuna and tuna-like
species in the Indian Ocean on non-target species, and it is clear that little progress on obtaining and
reporting data on interactions with marine turties has been made. This data is imperative to allow the
IOTC to respond and manage the adverse effects on marine turtles, and other bycatch species.

91. The SC RECOMMENDED that current IOTC Resolution 09/06 on Marine Turtles be strengthened to
ensure that CPCs report annually on the level of incidental catches of marine turtles by species.

92. Noting that paragraph 4 of Resolution 09/06 on Marine Turtles currently refers to “hard shelled

turtles”, which could be read to exclude leatherback turtles, and noting the Scientific Committee’s

~ previous recommendation to the Commission that the resolution should apply to leatherback turtles, the

SC RECOMMENDED that the Commission revise Resolution 09/06 on marine turtles so that the

term “hard-shelled” be deleted and replaced by “marine” to ensure application to all marine turtle
species.

Redundant/obsolete Conservation and Management Measures (Resolutions and Recommendations)

93. The SC RECOMMENDED that the Commission revoke the following Conservation and Management
Measures, noting that they have either been superseded by a new Resolution adopted by the
Commission, but were not specifically revoked (Recommendation 05/09 and 05/08), or the CMM was
to carry out a specific scientific task which is now complete (Resolution 00/02):

¢ Recommendation 05/09 On incidental mortality of seabirds
e Recommendation 05/08 On sea turtles and Resolution (9/06 On marine turtles
e Resolution 00/02 On a survey of predation of longline caught fish.

Other relevant papers

94. The SC NOTED paper I0TC-2011-8C15-45 which provided a review of IOTC discussions and
recommendation for shark conservation in the Indian Ocean. In particular, the SC NOTED Australia’s
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95.

96.

97.

98.

intention to present a proposal at the 16" Session of the Commission that would amend both Resolution
05/05 and Resolution 10/12. The proposal will seek to strengthen conservation and management
arrangements for sharks caught in association with fisheries managed by the IOTC, in line with the
discussion and recommendations of the WPEB and SC.

7.5 Report of the First Session of the Working Party on Neritic Tunas

The SC NOTED the report of the First Session of the Working Party on Neritic Tunas (I0TC-2011-
WPNTO01-R), including the consolidated list of recommendations provided as an appendix to the
report. The meeting was attended by 28 participants, including 9 recipients of the Meeting Participation
Fund. The SC AGREED that the outcomes of the meeting will form the basis of a productive and
dynamic group of national scientists focused on neritic tuna and tuna-like stocks which are known to be
critically important to many of the Indian Ocean coastal states. The SC expressed its satisfaction that
the first meeting of this working party had finally been held after several failed attempts, and thanked
all of those responsible for the organisation and successful delivery of the meeting outcomes.

The SC NOTED that at present very little is known about the population structure and migratory range
of most neritic tunas in the Indian Ocean, and AGREED that research needs to be undertaken along
two separate lines; i) genetic research to determine the connectivity of neritic tunas throughout their
distributions, and ii) tagging research to better understand the movement dynamics, possible spawning
locations, and post-release mortality of neritic tunas from various fisheries in the Indian Ocean.

The SC AGREED that there was an urgent need to carry out stock assessments for neritic tunas in the
Indian Ocean, however at present the data held at the IOTC Secretariat would be insufficient to
undertake this task. As such, the SC RECOMMENDED that the Commission consider allocating
appropriate funds to further increase the capacity of coastal states to collect, report and analyse catch
data on neritic tuna and tuna-like species in the Indian Ocean.

7.6  Report of the Eighth Session of the Working Party on Data Collection and Statistics

The SC NOTED the report of the Eighth Session of the Working Party on Data Collection and
Statistics (IOTC-2011-WPDCS08-R), including the consolidated list of recommendations provided as
an appendix to the report.

10TC Observer Trip Report Template

99.

Noting that in 2010, the SC requested that the WPDCS discuss collection and reporting by observers of
the data items below:
o Information on the type and numbers of branch lines and wire leaders used (longline)
Information on the number and type of electronic equipment used on board
Area resolution {1 degree square at present)
Information on the state of the sea and weather conditions
Information on depredation
Information on lost fishing gear
Information on the number of hooks used by type and size.

and noting the difficulties that some observers may have in collecting and reporting of the data items
that are requested in the observer trip report template (seven items listed above), and further noting that
collecting this information may compromise access to other basic data on board longline vessels, the
SC RECOMMENDED that the Commission allow for some flexibility in the collection and reporting
of these data, until such a time where the CPCs concerned are in a position to collect and provide this
information,

100. Noting that the use of monofilament leaders may allow sharks to escape by biting through the line

(removing the hook), in contrast to wire leaders which are not prone to ‘bite-off’, the SC
RECOMMENDED that, where possible for fleets that have not already prohibited the use of wire
leaders, the number of “bite-off” per leader type is added to the longline hauling information recorded
by the observer (currently in the IOTC observer form FORM 4-LL — Fishing Event Longline).

101. Noting that the current observer trip reporting template includes summaries of catch and bycatch by 1°

square as required in Resolution 11/04, and that there is no summary of the effort exerted during the
trip at the same scale, the SC RECOMMENDED that a new table is added to the observer trip
reporting template that would ensure effort during the trip is recorded, as follows:
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Year | Month | Square (1°x1°) | Effort deployed

Longline: number of hooks deployed

Purse seine on free-schools: number of fishing sets

Purse seine on associated schools: number of, ﬁshmg sets,
and number of new FADs deplayed

Gillnet: number of panels deployed

Pole-and-line: number of fishing days

Handline: number of fishing days

Troll-line: number of fishing days

102. The SC RECOMMENDED that the observer trip report is submitted in an electronic format, where
possible, noting that the forms/tables in the observer trip report template are for illustrative purposes
and that the complete information required could be reported in a different format.

103. Noting that at present, the observer reporting template includes obligatory reporting of information
concerning waste management on board the fishing vessel (International Convention for the Prevention
. of Pollution from Ships - MARPOL)}, the SC RECOMMENDED that the reporting of this information

be made optional, as most fishing vessels are already bound by this international regulation.

104. Noting that the reporting of transhipment events have to be reported through the IQTC Transhipment
Programme, and that the IOTC Transhipment Programme applies only where transhipments involve a
fishing vessel with LOA 24 m or greater and carrier vessels, pointing out that transhipments between

- fishing vessels,-in-particular, fresh~-tuna longliners,-are very common,-the SC-AGREED-that-in-order-to—---- -

avoid duplication, observers under the IOTC Regional Observer Scheme can refrain from reporting
Transhipments when those events are recorded by observers under the IOTC Transhipment
Programme, RECOMMENDING that this is incorporated into the observer report.

105. The SC AGREED that from a technical point of view the existing standards for the collection and
reporting of data by observers are appropriate, and ENDORSED the data requirements of the observer
trip report template with the amendments recommended in paragraphs 99 to 104.

Review of IOTC Mininum Requirements for Operational Catch and Effort Data (Logbook Templates)

106. The SC NOTED the agreement reached by the WPDCS on revised logbook templates, which is
discussed in detail under section 15 below.

Activities under the IOTC-OFCF Project

107. Acknowledging the value of projects such as the IOTC-OFCF in the region, the SC NOTED with
thanks the support offered by the IOTC-OFCF project since 2002, and strongly RECOMMENDED
that the activities carried out under the IOTC-OFCF project, including the IOTC-OFCF project itself,
continue after the project ends in March 2013.

Common topics among IOTC Working Party’s
Meeting participation fund

108. The SC NOTED that the increased attendance by national scientists from developing CPCs to I0TC
Working Parties in 2011 was partly due to the IOTC Meeting Participation Fund (MPF), adopted by the
Commission in 2010 (Resolution 10/05 on the establishment of a Meeting Participation Fund jor
developing I0TC Members and non-Contracting Cooperating Parties), and RECOMMENDED that
the Commission maintain this fund into the future.

109. The SC RECOMMENDED that the Commission consider the problems encountered by potential
MPF recipients in 2011. Specifically, there were a number of officially funded recipients who could not
attend the various IOTC meetings at the last moment due to internal/domestic administrative processes
(including but not limited to South Africa, LR. Iran). In some cases this resulted in loss of the
Commission’s MPF funds due to late cancellations,

Dedicated workshop on CPUE standardisation

110. Noting the combined recommendations from the WPB, WPTmT and WPTT to hold a dedicated
workshop on CPUE standardization in 2012, the SC RECOMMENDED that a dedicated, informal
workshop on CPUE standardization, including issues of interest for other IOTC species, should be
carried out before the next round of stock assessments in 20113, and that where possible it should
include a range of invited experts, including those working on CPUE standardisation in other
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ocean/RFMOs, in conjunction with scientists from Japan, Republic of Korea and Taiwan,China, and
supported by the IOTC Secretariat. The SC NOTED the CPUE workshop organised by ISSF and
scheduled to be held late March 2012 in Hawai’i, USA, and urged national scientists working on purse
seine CPUE standardisations to attend where possible.

Definition of overfishing

111,

112,

The SC NOTED the recommendations from the WPB, WPTmT and WPTT fo:

¢ NOTE the current definition of overfishing used by the IOTC, where fishing mortality is in
excess of Frysy (Fau/Fusy > 1) is considered overfishing;

e NOTE that fishing mortality in excess of Fygy is not always defined as overfishing (within
tRFMOs) if the stock is well above the Bysy level, although no specific threshold has been
defined;

¢ CONSIDER the current definition of overfishing (Feu/Fumsy 1), and determine that if in
situations where the biomass of a given stock is well above Bysy, but Fou/Fusy >1, under
what circumstances should a stock be classified as subject to overfishing;

The SC AGREED that the current definition of overfishing {F.,/Fusy >1) should be maintained,
irrespective of the level of biomass of a particular stock. Any future modification to the definitions,
including the possible introduction of alternative reference points and harvest controls rules, should be
addressed through the JOTC Management Strategy Evaluation process, as agreed by the Commission
in2011.

Increased workload and staffing at the IOTC Secretariat

113.

114,

115.

The SC, NOTED:

o the recommendation of the first Bycatch Joint Technical Working Group (BJTWG) meeting
and the KOBE II and III meetings, that an additional staff member be hired at each tuna
RFMO to deal with bycatch issues;

s the increasing workload of the IOTC Secretariat regarding bycatch issues, including through
the direct requests of the Commission;

» that the workload of the WPEB has increased exponentially in recent years and yet there
appears to be limited resources being given to issues of bycatch, despite the range of IOTC
Conservation and Management Measures and other international agreements addressing
bycatch in fisheries for tuna and tuna-like species;

The SC RECOMMENDED that an additional Fishery Officer (P3 or P4) be hired, or consultants
contracted, to handle a range of issues related to bycatch, including those from the Commission relating
to ecosystems and bycatch issues (see para. 113).

Noting the need to provide advice to the Commission concerning the status of the most commonly
caught species of sharks in the Indian Ocean, the SC AGREED on the need to explore the shark data
presently available at the IOTC Secretariat, and to determine if that data can be used to derive total
estimates of shark catches for each species.

Chairs and Vice-Chairs of the Working Parties
116. The SC NOTED and welcomed the re-elected and new Chairs and Vice-Chairs for each of the IOTC

Working Parties, as listed in Appendix VII.

Recommendations from the Working Parties on data collection and reporting deficiencies
117. Noting the wide range of recommendations from the [OTC Working Parties in 2011, which included

requests to address the deficiencies in data collection, monitoring and reporting by CPCs, as well as
recommendations to improve research, the SC ENDORSED the consolidated list of recommendations
of the WP’s on these matters as those of the SC (provided at Appendix VIIT). The SC requested that the
IOTC Secretariat communicate these recommendations to relevant parties so that they may address
these matters in 2012 and provide progress updates to the JOTC Working Parties at their next meetings.

Recommendations from the Working Parties to the IOTC Secretariat, Chairs and NGOs
118. The SC ADOPTED the recommendations from the WPs to the IOTC Secretariat, Chairs and other

groups (Appendix [X).
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8.

UPDATE ON THE KOBE PROCESS

119. The SC NOTED paper I0TC-2011-SC14-06 which provided a report on the first meeting of the

123.

120.

121.

122,

124.

125.

126.

bycatch joint technical working group (BJTWG). The BITWG developed recommendations on data
collection and harmonization, sharks, collaboration and research, and a provisional list of research
priorities was proposed covering bycatch mitigation measures, their impacts in a multi-taxa context,
depredation, life history parameters, electronic monitoring systems and the development of Ecological
Risk Assessments. The SC NOTED that the current activities undertaken by the WPEB cover most of
the priority topics, and thus, ENCOURAGED that WPEB scientists get involved in the BJTWG
workplan.

The SC NOTED paper I0TC-2011-SC14-07 which provided the recommendations arising from the
KOBE I meeting. The SC expressed its disappointment at the very limited scope of the three
scientific recommendations arising from the meeting, in comparison to the list of research priorities
agreed by the Chairs of the tRFMO’s scientific committees and presented at the meeting. The SC
NOTED that the Kobe process continues, but allow some time for implementation of agreed
recommendations before convening another joint meeting. :

EXAMINATION OF THE EFFECT OF PIRACY ON FLEET OPERATIONS AND
SUBSEQUENT CATCH AND EFFORT TRENDS

The SC NOTED that the Commission, at its 15" Session recognized that piracy activities in the

western Indian-Ocean; have- had substantial-negative-consequences on-the activities-of some fleets, as - - .

well as the level of observer coverage in these areas. The Commission requests that the Scientific
Committee assess the effect of piracy on fleet operations and subsequent catch and effort trends Coara
40 of the 515 report).

The SC NOTED that many papers presented at the WPTT meeting in 2011 demonstrated clear impacts
of piracy on fishing operations in the western Indian Ocean (Somali Basin). In particular, the impacts
appear to have been greatest on the longline fleets with effort having declined to negligible levels in
recent years by most fleets. Of the vessels from Taiwan,China, 10 have moved to the Atlantic Ocean.
These originally targeted bigeye tuna, however according to information from observers, some of the
remaining vessels have now moved south to target albacore. Japan reported a reduction of ~90 vesseis
since 2006, with 85 remaining in 2010 (preliminary numbers), which corresponds to a decrease of total
catch of about 75-80%. Rep. of Korea reported that one longline vessel was hijacked in 2006 and this
had resulted in a large reduction (50%) of the number of Korean active vessels, from 26 in 2006 to 13
in 2010, while the remaining vessels moved to the Southern Indian Ocean.

The SC NOTED the number of purse seiners has decreased from 51 in 2006 to 35 in 2010 (30%
reduction). There was also a large increase in the proportion of sets made on drifting FADs by the EU
fleet (from 53 to 77%) and a paralle]l decline of sets made on free schools. For security reasons, the
number of supply vessels has also decreased in comparison with previous years. Fishing effort of the
EU purse seine fleet initially shifted east by at least 100 miles compared to the historic distribution of
effort in the Somali basin, but the fleets progressively returned in the traditional area whilst military
forces were set on board the vessels. However this situation halted the EU observer programme in
2008, but which resumed on EU,France and France(OT) vessels in 2011, Overall, the piracy 51tuat10n
did not significantly decrease the catch and the catch rates of the EU purse seine fleet.

The SC NOTED that piracy was also reported to be playing a role in the behaviour of some small-scale
fishing vessels for which the number have declined in the region.

The SC NOTED that for skipjack tuna, the large declines of catches observed in the Maldives are
unlikely to be linked to the impacts of piracy, but rather by other factors which require further
investigation to be elucidated. '

The SC NOTED that a workshop will be held in the Seychelles in early 2012 that will explore the
impacts of piracy on fisheries at national, regional and international levels. The workshop is being
convened by the governments of Seychelles and Norway and the South West Indian Ocean Fisheries
Project, with support from the European Bureau for Conservation and Development. The SC
AGREED that it is preferable for consolidated information from the various working parties to be
presented at the workshop, focusing on current knowledge of pirate impacts on fisheries managed by
the IOTC.
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127.

10.

128.

129.

130.

131.

132,

133.

11.

In response to the request of the Commission (para. 40 of the S15 report), the SC RECOMMENDED
that given the lack of quantitative analysis of the effects of piracy on fleet operations and subsequent
catch and effort trends, and the potential impacts of piracy on fisheries in other areas of the Indian
Ocean through the relocation of longliners to other fishing grounds, specific analysis should be carried
out and presented at the next WPTT meeting by the CPCs most affected by these activities, including
Japan, Republic of Korea and Taiwan,China.

STATUS OF TUNA AND TUNA-LIKE RESOURCES IN THE INDIAN OCEAN

Noting that Table 1 in this report provides an overview of the stock status and management advice for
cach species under the IOTC mandate as well as species directly impacted by fisheries for tuna and
tuna-like species, the SC AGREED to an Executive Summary for each species or species group as
detailed below.

10.1 Tuna - Highly migratory species

The SC RECOMMENDED that the Commission note the management advice developed for each
tropical and temperate tuna species as provided in the Executive Summary for each species.
o Albacore (Thumnus alalunga) — Appendix X
Bigeye tuna (Thunnus obesus) — Appendix X1
o Skipjack tuna (Katsuwonus pelamis) — Appendix XII
o Yellowfin tuna {Thunnus albacares) — Appendix X111

The SC. AGREED that the Chairs of the IOTC Working Parties should ensure that where possible, all
KOBE plots should be presented in a standardized format for the consideration of the SC.

The SC NOTED paper I0TC-2011-8C14-12 which provided an overview of the biclogy, stock status
and management of southern bluefin tuna (Thunnus maccoyii), and thanked CCSBT for providing it.

(o]

10.2  Tuna and mackerel — Neritic species

The SC RECOMMENDED that the Commission note the management advice developed for each
neritic tuna species as provided in the Executive Summary for cach species:

o Longtail tuna (Thunnus tonggol) — Appendix X1V

o Narrow-barred Spanish mackerel (Scomberomorus commerson) — Appendix XV

o Bullet tuna (4uxis rochei) — Appendix XVI

o Frigate tuna (Auxis thazard) — Appendix XVII

o Kawakawa (Euthynnus affinis) — Appendix XVIII

o Indo-Pacific king mackerel (Scomberomorus guttatus) — Appendix X1X

10.3  Billfisk

The SC RECOMMENDED that the Commission note the management advice developed for each
billfish species as provided in the Executive Summary for each species:

Swordfish (Xiphias gladius) — Appendix XX

Black marlin (Makaira indica) — Appendix XXI

Indo-Pacific blue marlin (Makaira mazara) — Appendix XXI1

Striped marlin (Tefrapturus audax) — Appendix XXIII

Indo-Pacific sailfish (Istiophorus platypterus) — Appendix XXIV

o 0Q o0

STATUS OF MARINE TURTLES, SEABIRDS AND SHARKS IN THE INDIAN OCEAN
11.1  Marine turtles

134, The SC RECOMMENDED that the Commission note the management advice developed for matine

turtles, as provided in the Executive Summary encompassing all six species found in the Indian Ocean:
o Marine turtles — Appendix XXV

11.2  Seabirds

135. The SC RECOMMENDED that the Commission note the management advice developed for seabirds,

as provided in the Executive Summary encompassing all species commonly interacting with I0TC
fisheries for tuna and tuna-like species:
o Seabirds — Appendix XXVI
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113 Sharks

136. The SC RECOMMENDED that the Commission note the management advice developed for a subset
of shark species commonly caught in IOTC fisheries for tuna and tuna-like species:
o Blue sharks (Prionace glauca) — Appendix XXVII
Oceanic whitetip sharks (Carcharhinus longimanus) — Appendix XX VIII
Scalloped hammerhead sharks (Sphyrna lewini) — Appendix XXIX
Shorifin mako sharks (Iswrus oxyrinchus) — Appendix XXX
Silky sharks (Carcharhinus faiciformis) — Appendix XXXI
Bigeye thresher sharks (4lopias superciliosus) — Appendix XXXII
Pelagic thresher sharks (Adlopias pelagicus) — Appendix XXX1I1

00 o0o0QCoOo0

12. IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME

137. The SC NOTED paper [OTC-2011-SC14-34 which provided an update on the national
implementation of the regional observer scheme by CPCs, noting that the IOTC Regional Observer
Scheme (ROS) started on July 1st, 2010 (Resolution 10/04 — superseded by Resolution 11/04).

138. The SC NOTED the update on the impiementation of the Regional Observer Scheme set out in
Resolution 11/06 on a Regional Observer Scheme and EXPRESSED its concerns regarding the low
level of implementation and reporting to the IOTC Secretariat of both the observer trip reports and the
list of accredited observers since the start of the ROS in July 2010 (8 CPCs provided a list of accredited
-observers.and 11 reports were submitted from 4 CPCs). . . . . .. . _ -

139. The SC RECOMMENDED that all IOTC CPCs urgently implement the requirements of Resolution
11/04 on a Regional Observer Scheme, which states that: “The observer shall, within 30 days of
completion of each trip, provide a report to the CPCs of the vessel. The CPCs shall send within 150
days at the latest each report, as far as continuous flow of report from observer placed on the longline
fleet is ensured, which is recommended to be provided with 1°x1° format to the Executive Secretary,
who shall make the report available to the Scientific Committee upon request. In a case where the
vessel is fishing in the EEZ of a coastal state, the report shall equally be submitted to that Coastal
State.” (para. 11), NOTING that the timely submission of observer trip reports to the Secretariat is
necessary to ensure that the Scientific Committee is able to carry out the tasks assigned to it by the
Commission, including the analysis of accurate and high resolution data, in particular for bycatch,
which would allow the scientists to better assess the impacts of fisheries for tuna and tuna-like species
on bycatch species.

140. The SC NOTED that the implementation of the ROS is not a simple task and CPCs should continue to
work towards full implementation of the scheme as prescribed in Resolution 11/04. Solving the
difficulties experienced in the training of observers and deployment, would benefit from collaborative
arrangements among CPCs.

141. The SC NOTED the work being undertaken by the SWIOFP to accredit observers in the region (40
observers trained so far) and the development of a database for observer data. SWIOFP indicated that it
has also been proving field sampling equipment for CPCs in the region to carry out the necessary
observer tasks onboard vessels.

142. The SC NOTED the indication by some CPCs present at the SC14 meeting (Rep. of Korea, Thailand,
Mauritius), that they do have the necessary information available but due to domestic administrative
difficulties, the information has not yet been provided to the IOTC Secretariat. The SC NOTED the
commitment by these CPCs to provide the information early in 2012.

143. The SC AGREED that such a low level of implementation and reporting is detrimental to its work, in
particular regarding the estimation of incidental catches of non-targeted species, as requested by the
Commission and RECOMMENDED the Commission to consider how to address the lack of
implementation of observer programmes by CPCs for their fleets and reporting to the IOTC Secretariat
as per the provision of Resolution 11/04 on a Regional Observer Scheme, noting the update provided in
Appendix XXXIV,

144, The SC RECOGNISED the difficulties that some CPCs have in developing and implementing a
national observer programme, in particular due to the piracy activities in the western Indian Ocean, the
lack of trained observers and the lack of resources and expertise in observer training and management
of such programmes. :
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146,

147,

148.

149.

150,

151.
152.
153.

154,

155.

IMPLEMENTATION OF THE PRECAUTIONARY APPROACH AND MANAGEMENT
STRATEGY EVALUATION

The SC NOTED that the Commission, at its 15™ Session endorsed the development of a Management
Strategy Evaluation (MSE} in the framework of IOTC and requests that this process be continued in
2011 (para. 43 of the 815 report).

Noting that the development of an MSE process will require management objectives to be specified,
the SC RECOMMENDED that the Commission provide clear guidance in this regard, noting that the
adoption of the Precautionary Approach,.as defined in the Fish Stocks Agreement, may be the first
step,

The SC NOTED paper IOTC-2011-SC14-35 which provided a proposal for the implementation of the
precautionary approach by the IOTC, responding to the recommendations from the Performance
Review Panel, and in line with recommended best practices from international legal instruments and
eco-certification guidelines.

The SC NOTED that the proposed implementation includes the formulation of interim or provisional
target and reference points for the major tuna stocks. These provisional reference points will be
replaced by updated reference points and harvest control rules, that will be recommended based on
their performance in the management strategy evaluation process.

The SC RECOMMENDED that interim target and limit reference points be adopted and a list of
possible provisional values for the major species is listed in Table 3. These values should be replaced
as soon as the MSE process is completed. Provisional target reference points would be based on the
MSY level of the indicators, and on different multipliers for the limit reference points.

Table 5. Interim target and [imit reference points.

Stock Target Reference Point Limit Reference Point
Albacore Busy: F MSY 0.4*]31\,{5‘{; 1-4*FMSY
Bigeye tuna Busv: Fusy 0.5*Byisv; 1.3¥Frusy
Skipjack tuna Busy; Fusy 0.4*Bysy; 1.5%Fpsy
Yellowfin tuna Busy; Fusy 0.4*Bysy; 1.4*F sy
Swordfish Busy: Fusy 0.4*Bysy; 1.4*Fusy

The SC NOTED that the proposal further includes provisions for the SC to be mandated to conduct a
full management strategy evaluation and report on its results by the year 2014. The SC considered a
workplan to advance this process through the Working Party on Methods, focusing its efforts
exclusively on the development of MSE simulations, and taking advantage of existing national

. initiatives to develop the analytical tools needed.

The SC, with reservations from India, ENDORSED the initiative to implement the precautionary
approach as described.

The SC NOTED paper IOTC-2011-SC14-36 which provided a proposal for a Management Strategy
Evaluation process for the IOTC.

The SC NOTED that the adoption of management plans requires careful and detailed work that
attempts, to the best capacity of the IOTC scientific community, to acknowledge all sources of error
and variability, explore possible measures robust to those uncertainties, and present this in a clear and
direct manner to managers and stakeholders.

The SC NOTED that the use of Management Strategy Evaluation (MSE), also termed Management
Procedure approach, was first proposed as a way of developing management plans for IOTC stocks in
2002.

The SC NOTED that:

e the impact on management of a MSE procedure is likely to depend on several factors. The
political will to better manage the fisheries, and even the support of fishery stakeholders for
doing so, is a necessary although not sufficient condition for achieving success. The first
element in which stakeholder and manager input is required relates to the objectives for the
fishery, both in terms of stock status and economic or yield expectations.

e deciding on precise objectives for management is an essential component for the development
of HCRs. Discussion on this issue could be best carried out in some multi-lateral meeting,
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158.

where scientists, managers, industry and other stakeholders, can be introduced into the
precise ways in which IOTC finally decides to conduct the development of management
plans, feedback can be obtained on the issues of interest to various parties, and agreement
could be attempted on the exact objectives that the plans should attempt to provide for.

» given the likely diversity of the audience, an extra effort needs to be made to make the
presentation of model and results as clear and attractive as possible. The issue of
communication of scientific results, always difficult, is likely to be of major impact for the
acceptance of modelling exercise on great complexity. The development of user friendly
software tools, for example TUMAS (Tuna Management Simulator), which has been
developed for MSE in the WCPFC is strongly encouraged so as to broaden participation in
the MSE process.

+ some kind of external review process is probably appropriate, both in terms of internal quality
assurance, and for external accreditation of results and methods.

+ Fisheries management objectives evaluated by MSE are often stock specific but there is also a
need to consider food security, economics, multispecies interactions and environmental
impacts. These objectives may not be well prioritized in an international context as they are
not technical issues but political issues, so scientific exploration of potential objectives should
be carried out with open minds as to the objectives of the Commission.

The SC RECALLED the necessity that all CPCs be fully participative in this process, but that capacity
building activitics would be necessary especially on the quantitative aspect of the approach.

_Opportunities for funding such capacity building activities should be songht and ISSF announced they

could contribute to this kind of financial support.

The SC ENDORSED the roadmap presented for the implementation of MSE in the Indian Ocean in
TOTC-2011-8C14-36 and RECOMMENDED the Commission agree to initiate a consultative
process among managers, stakeholders and scientists to begin discussions about the implementation of
MSE in IOTC.

The SC AGREED that Dr. lago Mosqueira (European Union) and Dr. Toshihide Kitakado (Japan)
would act in the roles of co-ordinators for the MSE process until the Working Party on Methods can
consider candidates for Chair and Vice-Chair at its meeting in 2012.

- 14,  EVALUATION OF DATA COLLECTION AND REPORTING SYSTEMS

159.

160.

161.

162.

The SC NOTED paper IOTC-2011-SC14-38 which provided an evaluation of data collection and
reporting systems for artisanal fisheries in the Indian Ocean.

The SC NOTED the actions undertaken by the IOTC Secretariat to address the request from the
Commission on the ability of coastal countries in the IOTC region to report catch data for their
artisanal fisheries in close-to-real time, in particular catch data for of yellowfin tuna and bigeye tuna.
Two timeframes for the reporting of close-to-real-time catches are defined, depending on the type of
fishery. For industrial fisheries, close-te-real-time reporting of catches occurs when catches are
reported within 30 days of the day of capture. For artisanal fisheries, close-to-real-time reporting of
catches occurs when catches are reported within 60 days of the day of capture. Artisanal fisheries are
defined as those undertaken by vessels (or any other types of fishing crafts) with LOA less than 24m
and operated full time within the EEZ of their flag states.

The SC NOTED that the report identifies deficiencies in data collection and reporting in the majority
of the countries assessed noting that the reporting of catches as per the timeframes specified will not be
possible in eleven out of the eighteen countries evaluated. Those countries will require significant
amounts of time and resources to streamline their statistical systems if data by the proposed timeframe
is to be reported in the future. Overall an estimated 35% of the combined catches of yellowfin tuna and
bigeye tuna will not be reported in time unless the countries address the issues identified as a matter of
priority. In the event of catches not being reported, the catches will need to be estimated. The use of
such an approach will require the adoption of more conservative measures, to account for the
uncertainty of the estimates, and mitigate the risk of exceeding any future catch limits set by the
Commission.

The SC ACKNOWLEDGED the excellent work undertaken by the consultant in collaboration with
the IOTC Secretariat in undertaking this thorough, difficult and highly valuable work.
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165.

166.

167.

Noting that in the case of purse seine fleets the catches recorded in the logbooks are corrected for
species composition after a delay of approximately three months, the SC NOTED that CPCs having
purse seine vessels could provide preliminary estimates in a shorter timeframe based on the best
information available. However, the SC acknowledged that the catches estimated close-to-real time
may slightly differ from the final catches estimated for these fleets, requesting that the CPCs concérned
conduct research to assess the difference between both estimates and report back to the SC in 2012.

The SC NOTED the comments from various participants who indicated that their reporting abilities are
highly variable, from near real time to many months, It was agreed that data collection and reporting
systems need to be continuously updated and improved.

DATA PROVISION NEEDS — BY GEAR

The SC NOTED that the Commission, at its 15® Session requested that the Scientific Committee in its
2011 Session, to evaluate the data provision needs for longline, purse seine, gillnet and pole-and-line
gear types, notably regarding information relating to the vessel characteristics and the definition of the
pole-and-line 'fishing event'. The evaluation is requested in order to ensure that consistent and
uniform information is collected to assist the IOTC to fulfil its mandate. The Scientific Committee
should make appropriate recommendations to the 2012 Commission meeting (para. 45 of the §15
report).

Noting the Commission’s request to evaluate the data provision needs for longline, purse seine, gilinet
and pole and line gear types, notably regarding information relating to the vessel characteristics and the
definition of the pole and line ‘fishing event’, which was requested in order to ensure that consistent
and uniform information is collected to assist the IOTC to fulfil its mandate, the SC CONSIDERED
the recommendations issued by the WPDCS and WPEB in 2011, including a revised draft of minimum
data requirements for trip and operational data, and bycatch species to be recorded, by geat,
respectively. In addition, the SC considered a proposal from the WPDCS to incorporate requirements
for two more gear types (trolling and handline) into the text of a revised proposal for a Resolution.

The SC NOTED the extended list of shark species (including rays) proposed by the WPEB for each
gear, provided at Table 6 below for information, agreeing on the need to collect catch data for all the
species proposed by the WPEB. However, the SC acknowledged the difficulties that some CPCs may
have to add more shark species into their existing logbooks, as identification of some species may be
difficult by the crew. In this regard, the SC NOTED that the IOTC Secretariat has put together
identification cards for shark species, which will be available early in 2012 and will be forwarded to
interested parties.

Table 6. Proposed list of shark species to be recorded in logbooks for all gears.

For longline: For gillnet:

Blue Shark (Prionace glauca) Blue Shark (Prionace glauca)
Mako Sharks (Fsurus spp.) Mako Sharks (fsurus spp.)
Porbeagle Shark (Lamna nasus) Other requiem sharks (Carcharhinus spp.)
Other requiem sharks (Carcharhinus spp.) Oceanic Whitetip Shark (Carcharhinus longimanus)
Oceanic Whitetip Shark (Carcharhinus Hammerhead Sharks {Sphyrnidae)
longimanus) | Thresher Sharks (Alopias spp.)
Hammerhead Sharks (Sphyrnidae) Tiger shark (Galeocerdo cuvier)
Thresher Sharks (4lopias spp.) Mantas and devils rays (Mobulidae)
Other sharks Other sharks
Other rays

For purse scine:

Oceanic Whitetip Shark (Carcharhinus longimanus)
Silky sharks (Carcharhinus falciformis)

Mantas and devils rays (Mobulidae)

Other sharks

Other rays

168,

Noting the concerns expressed by some CPCs, the SC AGREED that the logbook recording
requirements for shark species are not extended at this time, The SC further AGREED that recording
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of shark species other than those in recommendation 11/06, as proposed by the WPEB, be made
optional, but to be collected through observer programmes.

The SC RECOMMENDED that the minimum recording requirements for handline and trolling
provided in Appendix XXXV be incorporated into the revised proposal for minimum recording
requirements as detailed in para, 170.

The SC RECOMMENDED that IOTC Recommendation 11/06 be modified to include the elements as
provided in Appendix XXXV, noting that the lists of species to be recorded, as detailed in section 2.3
of Annex II, and makes collection of these data mandatory.

The SC RECOGNISED that not all CPCs attended the SC meeting and that some of these CPCs,
especially coastal states, may have difficulties implementing new minimum data requirements
immediately. The SC therefore RECOMMENDED that the Commission adopt a flexible approach to
any further resolutions on minimum data requirements, e.g. through staged implementation over a
period of two years.

16. OUTLOOK ON TIME-AREA CLOSURES

172.

The SC NOTED that the Commission, at its 15" Session reiterated the request that the Scientific
Compmittee should evaluate the time-area closure established in Resolution 10/01 for the conservation
and management of tropical tunas stocks in the IOTC area of competence, in terms of its impacts on
the stocks of tuna and tuna-like species (para. 47 of the S15 report).

173.

174,

175.

Noting that the request contained in Resolution 10/01 does not specify the expected objective to be
achieved with the current or alternative time area closures, and that the SC and WPTT were not clear
about the intended objectives of the time-area closure taking into account recent reduction of effort as
well as recent likely recovery of the yellowfin tuna population, the SC RECOMMENDED that the
Commission specify clear objectives as to what are the management objectives to be achieved with this
and/or alternative measures. This will, in turn, guide and facilitate the analysis of the SC, via the WPTT
in 2012 and future years. '

Noting the lack of research examining time-area closures in the Indian Ocean by the WPTT in 2011, as
well as the slow progress made in addressing the Commission request, the SC RECOMMENDED that
the SC Chair begins a consultative process with the Commission in order to obtain clear guidance from
the Commission about the management objectives intended with the current or any alternative closure.
This will allow the SC to address the Commission request more thoroughly.

Seychelles presented information to the SC on the planned activities in the Indian Ocean by the
Convention on Biological Diversity (CBD) with respect to Ecologically or Biologically Significant
marine Areas (EBSAs), noting that this CBD process links to the FAQ recommendations for
incorporating vulnerable marine ecosystems (VMEs) in fisheries management. The SC recognised the
importance of active contribution by IOTC and its member scientists to this process.

Evaluation of the IOTC time-area closure

176.

177.

178.

The SC NOTED paper IOTC-2011-8C14-39 which provided an evaluation of the IOTC time-area
closure by estimating what the maximum potential loss of catches would be under different scenarios
of time-area closure, as estimated from the catch statistics of the IOTC. The estimation was based on
the historical IOTC database as no information was available for the specific closed periods of 2011
(February for longline, November for purse seine) when the measure took effect. The longline effort
had already been entirely redistributed to other areas and the purse seine data for November were not
yet available when the paper was prepared, nor at the date of the SC.

The SC NOTED that the results obtained from the study are similar to the analysis carried out for the
SC in 2010, which emphasized that catch reduction expected from the current time-area closure were
negligible.

The SC RECOMMENDED that the Commission note that the current closure is likely to be
ineffective, as fishing effort will be redirected to other fishing grounds in the Indian Ocean. The
positive impacts of the moratorium within the closed area would likely be offset by effort reallocation.
For example, the WPTmT noted that longline fishing effort has been redistributed to traditional
albacore fishing grounds in recent years, thereby further increasing fishing pressure on this stock.
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17.

184,

185.

186,

Noting that the objective of Resolution 10/01 is to decrease the overall pressure on the main targeted
stocks in the Indian Ocean, in particular yellowfin tuna and bigeye tuna, and also to evaluate the impact
of the current time/area closure and any alternative scenarios on tropical tuna population, the SC
RECOMMENDED that the Commission specify the level of reduction or the long term management
objectives to be achieved with the current or alternative time area closures, as these are not contained
within the Resolution 10/01.

MPA effecis on yellowfin tuna

The SC NOTED paper I0TC-2011-SC14-40 which provided a preliminary investigation into the
effects of the network of Indian Ocean MPAs on yellowfin tuna, Thunnus albacares, with particular
empbhasis on the JOTC closed area.

The SC NOTED the results of the study which indicated that the current IOTC closure network with
only two, one month closures (one month for purse seine and one month for longline), is likely to have
little impact on stock status, whether effort is eliminated or redistributed

The SC NOTED that if there were to be a year-round closure of the [OTC area, in addition to the BIOT
and Maldivian closures, and under the assumption that fishing effort was removed entirely, would
result in the most beneficial conservation outcomes. However, if effort was reallocated under these
scenarios, there would be little benefits to the stocks and possibly more fishing pressure in other areas
of the distribution range of the stocks. Thus, taking into consideration the precautionary approach, the
issues of potential effort reallocation will need to be considered.

The SC AGREED that the current network of closures is unlikely to be sufficient to protect yellowfin
tuna stocks without additional management measures (e.g. a quota allocation system).

ALTERNATIVE MANAGEMENT MEASURES; IMPACTS OF THE PURSE-SEINE
FISHERY; JUVENILE TUNA CATCHES

The SC NOTED that the Commission, at its 15™ Session requested that the Scientific Committee
provide clear advice outlining alternative management approaches which would provide effective
protection of a possible southwest Indian Ocean swordfish stock (para. 46 of the 815 report).

The SC NOTED that advice provided by the WPB that the stock structure of the Indian Ocean
swordfish resource is under investigation, but currently uncertain. The southwest region was identified
as a management unit of particular concern, because it seems to be more depleted than other regions in
the Indian Ocean, and may have limited mixing with other regions.

The SC RECOMMENDED that the Commission note that:

o most of the evidence provided to date has indicated that the resource in the southwest Indian
Ocean has been overfished in the past decade and biomass remains below the level that would
produce MSY (Busy), however recent declines in catch and effort have brought fishing
mortality rates to levels below Fysy. There is a risk of reversing the rebuilding trend if there
is any increase in catch in this region. Thus, catches in the southwest Indian Ocean should be
maintained at levels at or below those observed in 2009 (6,600 t), until there is clear evidence
of recovery and biomass exceeds Buysy.

» the southwest region should continue to be analysed as a special resource, as it appears to be
highly depleted compared to the Indian Ocean as a whole. However the difference in
depletion does not appear to be as extreme as analyses in previous years have suggested. A -
review of the spatial assumptions should be conducted following the final results of the
Indian Ocean Swordfish Stock Structure (IOSSS) project and the analysis of tagging
experiments undertaken by SWIOFP,

» that there is no current need to apply additional management measures to the southwest
Indian Ocean, although the resource in the area should be carefully monitored.

+ that the Working Party on Methods will be progressing Management Strategy Evaluation
over the coming year that will aid in addressing the Commission’s request, which was
considered as the appropriate mechanism for this work.

187. The SC NOTED that the Commission, at its 15" Session requested that the Scientific Committee

provide advice to the Commission that adds to the information currently available or already requested
of the Scientific Committee regarding the take of juvenile yellowfin tuna, bigeye tuna and other species,
and on alternative management measures, including an assessment of the impact of current purse seine
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activities, including the size/fishing capacity (and gear types i.e. mesh size etc.) of vessels, and the
potential implications that may arise for tuna and tuna-like species. Such advice should include options
Jor capping purse seine effort and use in conjunction with drifting FADs in the Indian Ocean (para. 103
of the S15 report).

The SC NOTED that the most direct measure of impact of fishing fleets on juveniles could be obtained
by looking at the catches of juvenile yellowfin tuna and bigeye tuna by gear, as presented in Table 7
below. It should be noted that the estimates of catches of juvenile fish are doubtful for some gears, for
which catch-at-lengih information is severely limited or almost non-gxistent. The SC AGREED that
the WPTT should provide the SC with multi-gear yicld-per-recruit estimates for all stocks assessed in
2012, as this is another useful indicator of the impact of each gear on potential yields.

Table 7. Catches of juvenile yellowfin tuna and bigeye tuna by gear.
Yeliowfin tuna Total catch % Juveniles of catch % Juveniles total

Gear type® (mt) within gear Jjuveniie catch

BB 18438 85 13.97

GN 84305 40 30.06

HD 32728 25 7.29

LL 94610 2 1.69

TL 21297 37 7.02

FS 92957 3 2.49
LS 69128 60 36.98

oT 1516 37 0.50
TOTAL 414979 27 100

Bigeye tuna Total catch % Juveniles of catch % Juveniles total

Gear type (mt) within gear juvenile catch

BB 1070 70 3.44

GN 445 15 0.31

HD 27 1 0.00

LL 99535 1 4.57

TL 1079 4] 2.03

FS 6425 13 3.83

LS 21990 84 84.80

oT 241 92 1.02
TOTAL 130813 17 100

(*) BB : baitboat / GN : Gillnet / HD : Handline / LL : Longline / TL : Troll / FS : Purse seine
free schools / LS : Purse seine FAD schools / OT : Others

The SC NOTED that the existing statistics on catches of juvenile fish by species obtained by the
various purse seine fleets fishing on FADs, in both numbers and weight, provide a measure of their
impact on the stocks, and the corresponding effort statistics (number of boats, GRT and fishing days),
give an indication of the capacity of this fleet, which engages, although not exclusively, on the FAD
fishery.

The SC NOTED however, that the fishery statistics available for many fleets, in particular for coastal
fisheries, are nmot accurate enough for a comprehensive analysis as has been repeatedly noted in
previous WPTT and SC reports. In particular, the SC RECOMMENDED that all CPCs catching
yellowfin tuna should undertake scientific sampling of their yellowfin tuna catches to better identify
the proportion of bigeye tuna caiches. Therefore, the SC RECOMMENDED the countries engaged in
those fisheries to take immediate actions to reverse the situation of fishery statistics reporting to the
IQOTC Secretariat. :

The SC NOTED that a complete analysis of the likely impact of the juveniles caught by any fishery in
the Indian Ocean and of any management plan should be carried out within the context of the work on
Management Strategy Evaluation that the SC has agreed to carry out in the future. This could, if
necessary, also quantify the impact of such measures not only on the stocks, but also on the fleets,
including likely economic impact on activities dependent on the fleets affected.

The SC ADVISED the Commission that the Western and Central Pacific Fisheries Commission has
implemented since 2009 a FAD closure for the conservation of yellowfin tuna and bigeye tuna
juveniles which has been very effective. The SC RECOMMENDED further investigation of the
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feasibility and impacts of such a measure, as well as other measures, in the context of Indian Ocean
fisheries and stocks.

The SC AGREED that the SC Chair present the response to the Commission on this request, at the
Technical Committee on Allocation Criteria, to be held in the Maldives from 46 March, 2012,

PROGRESS IN IMPLEMENTATION OF THE RECOMMENDATIONS OF THE
PERFORMANCE REVIEW PANEL

The SC NOTED paper I10TC-2011-SC14-37 which provided an update on progress regarding
resolution 09/01 — on the performance review follow—up. The SC NOTED that the Commission, at its
15" Session agreed that the Secretariat and Chair of each of the three Committee's should further
develop the status table by including a work plan with proposed timelines and priorities. The
Secretariat was tasked with ensuring the revised table is provided to the respective Committee's in
advance of their next Sessions, in accordance with the rules of procedure (para. 125 of the 815 report).

The SC RECOMMENDED that the Commission note the updates on progress regarding Resolution
09/01 — on the performance review follow—up, as provided at Appendix XXX VI,

SCHEDULE AND PRIORITIES OF WORKING PARTY AND SCIENTIFIC COMMITTEE
MEETINGS FOR 2012 AND TENTATIVELY FOR 2013

The SC NOTED paper I0TC-2011-SC14-42 which outlined the proposed schedule and list of
priorities for [OTC Working Party and Scientific Committee meetings in 2012 and tentatively for 2013.

The SC RECOMMENDED that the Commission endorse the schedule of Working Party and
Scientific Committee meetings for 2012, and tentatively for 2013 (Table 8).

Table 8. Schedule of Working Party and Scientific Committee meetings for 2012, and tentatively for 2013.

2012 2013 (tentative)

Lo¢ation

Date

Date

Meeting _ Location

is, Ma

- Working Party-oh Neritic Tunas nang; Malaysia

Working Party on Data Collection nil nil

and Statistics . :

Soientific Committes (1€~d)15 Dec | Victoria, Seychelles | 9-14 Dec (6d) | TBD

198,

199.

200,

The SC NOTED the proposed workplans and priorities of each of the Working Parties and AGREED
to the following:

The SC AGREED that the SC Chair should develop a draft workplan for the IOTC Scientific Process
prior to the SC each year, taking into account the research priorities identified by the Commission and
the Working Parties, for the consideration and potential endorsement of the SC.

The SC NOTED a draft paper developed by Australia presenting various options for improving the
efficiency and accountability of the SC and Working Parties. The SC AGREED that delegations will
consider the issues raised and will discuss with their respective Commissioners.

Working Party on Billfish (WPB) — Research Recommendations and Priorities

201.

202,

The SC RECOMMENDED that marlins and sailfish undergo CPUE analysis in 2012, with striped
marlin taking priority over other species.

The SC RECOMMENDED that as a matter of priority, striped marlin be the subject of CPUE analysis
in 2011, and that CPUE series be compared among fleets where possible.
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203. The SC AGREED that there was no urgent need to carry out stock assessments for the swordfish
resources in the Indian Ocean in 2012, and RECOMMENDED that efforts over the coming year be
focused on the other billfish species, in particular on striped marlin.

204. The SC RECOMMENDED the following core areas as priorities for research over the coming year;
s Swordfish stock structure and migratory range — using genetics

Swordfish stock structure and movement rates — using tagging techniques

Billfish species growth rates

Size data analyses

Stock status indicators — exploration of indicators from available data

CPUE standardization - swordfish, marlins and sailfish

Stock assessment — Istiophorids

Depredation — focus on the southwest

Working Party on Temperate Tunas (WPImT) — Research Recommendations and Priorities

CPUE standardisation

205. The SC AGREED that there was an urgent need to investigate the CPUE issues as outlined in
paragraph 61 and for this to be a high priority research activity for the albacore resource in the Indian
Ocean in 2012,

Stock assessment

206. The SC AGREED that there was an urgent need to catry out revised stock assessments for the albacore ™

resource in the Indian Qcean in 2012, and RECOMMENDED that the Commission consider
approving funds for this purpose.

Stock structure

207. Noting that at present very little is known about the population structure and migratory range of
albacore in the Indian Ocean, other than the possible connectivity with the southern Atlantic, the SC
RECOMMENDED that a research project addressing the albacore stock structure, migratory range
and movement rates in the Indian Ocean be considered at its 2012 annual meeting as this project is
assigned a high priority.

Additional core topics for research

208. The SC RECOMMENDED that the following core topic areas as priorities for research over the
coming vear:
*  Size data analyses
¢  Growth rates and ageing studies _
¢  Stock status indicators — exploration of indicators from available data
s  Collaborate with SPC-OFP to examine their current simulation approach to determine priority
research areas. :

Working Party on Tropical Tunas (WPTT) — Research Recommendations and Priorities
CPUE standardisation

209. Noting the importance of the various CPUE indices for stock assessment of the tuna tropical species,
the SC AGREED that there was an urgent need to investigate the CPUE issues as outlined in sections
8-10, for bigeye tuna, skipjack tuna and yellowfin tuna, and for these to be a high priority research
activity for the tropical tuna resources in the Indian Ccean in 2012.

210. The SC NOTED that there are various levels of needs for each fleet. For example, while for pole-and-
line and purse seine fleets, the data and methodological approach are considered key issues to be
resolved before any attempt of CPUE standardization; longline CPUE standardization constraints
(differences between fleets, spatial structure, materials, etc.) can be resolved and reviewed in a
dedicated workshop with the presence of other tRFMO CPUE experts.

211. The SC RECOMMENDED that if possible, the IOTC Secretariat and Maldivian scientists continue
the joint effort to standardize the Maldivian pole-and-line CPUE in preparation for assessment in 2012.
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212. The SC RECOMMENDED that standardization of purse seine CPUE be made where possible using
the operational data on the fishery, and that participants working on CPUE for the main fleets, attend
the CPUE standardization workshop being organized by ISSF in Honolulu, Hawaii in 2012.

Stock assessment

213. Noting the difficulty of carrying out stock assessments for three tropical tuna species in a single year,
the SC RECOMMENDED to a revised assessment schedule on a two- or three-year cycle for the three
tropical tuna species as outlined in Table 9. Following the uncertainty remaining in the yellowfin tuna
assessment the SC AGREED that priories for stock assessments in 2012 would be yellowfin tuna
{(Multifan-CL and SS3, Yield per recruit and possibly others) with an update of fishery indicators for

the other two species.
Table 9. New schedule proposed for tropical tuna species stock assessment.
Species/Assessment year 2012 2013 2014 2015 2016 2017
Yellowfin tuna Full Update Update - Full Update Update
Skipjack tuna Update Full Update  Update Full Update
Bigeye tuna Update Update Full Update Update Full

Note: the schedule may be change depending on the situation of the stock from various sources such as
fishery indicators, Commission requests, etc.

Additional topics for research

214. The SC RECOMMENDED the following core topic areas as priorities for research over the coming
year in order of priority:
e An update of the Brownie-Peterson method for the 3 tropical tuna species (possible issue for
the 2012 IO Tuna Tagging Symposium).
e An updated yellowfin tuna growth curve (work in progress to be presented to 2012 Tuna
Tagging Symposium}).
e Multi-gear yield per recruit.

Working Party on Ecosystems and Bycatch (WPEB) — Research Recommendations and Priorities

215. The SC AGREED that sharks should be the priority for the next meeting of the WPEB in 2012, and
seabirds, marine turtle, marine mammals and other bycatch should be reassessed as priorities at the
next session of the SC. Thus, the SC RECOMMENDED the following core topic areas as priorities
for research over the coming year.

s Ecological Risk Assessment
i. All sharks
¢ CPUE analyses '
i. Oceanic whitetip shark
ii. Other sharks
s Stock status analyses
i. Oceanic whitetip shark
ii. Other sharks
o Capacity building
i. Scientific assistance to CPCs and specific fleets considered to have the highest risk to
bycatch species (e.g. gillnet fleets and longline fleets).

Working Party on Neritic Tunas (WPNT) — Research Recommendations and Priorities
Stock structure

216. Noting that at present very little is known about the population structure and migratory range of most
neritic tunas in the Indian Ocean, the SC RECOMMENDED a research plan that includes two
separate research lines; i) genetic research to determine the connectivity of neritic tunas throughout
their distributions, and ii) tagging research to better understand the movement dynamics, possible
spawning locations, and post-release mortality of neritic tunas from various fisheries in the Indian
Ocean. These should be considered high priority research projects for 2012 and 2013.
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Bislogical information

217. The SC RECOMMENDED that quantitative biological studies are required to determine maturity-at-
age and fecundity-at-age relationships, and age and growth for all neritic tunas throughout their range.

CPUE standardisation

218. The SC AGREED that there was an urgent need to develop standardised CPUE series for each neritic
tuna species for the Indian Ocean as a whole or by sub-region as appropriate, once stock structure and
management units have been determined.

219. The SC RECOMMENDED that where feasible, support should be provided by the IOTC Secretariat
and other CPCs, to aid in the development of standardised CPUE series for each neritic tuna species.

220. The SC ENCOURAGED CPCs catching neritic tunas to participate in the CPUE standardisation
workshop that will be organized by the JOTC Secretariat in 2013.

Stock assessment

221, The SC AGREED that there was an urgent need to carry out stock assessments for neritic tunas in the
Indian Ocean, however at present the data held at the IOTC Secretariat would be insufficient to
undertake this task. As such, the SC RECOMMENDED that the Commission consider allocating
appropriate funds to further increase the capacity of coastal states to collect, report and analyse catch
data on neritic tunas.

Requests from the Commission—— - . - .. . - — N

222. Noting that each year the Commission makes a number of requests to the SC without clearly
identifying the task to be undertaken, its priority against other tasks previously or simultaneously
assigned to the SC and without assigning a budget to fund the request made, the SC
RECOMMENDED that these matters be addressed by the Commission at its next session.

20. OTHER BUSINESS
20.1 Rules for the appointment of an invited expert

223. The SC NOTED paper IOTC-2011-SC14-43 which provided a proposed set of rules for the
appointment of invited experts to attend IOTC Working Party meetings. The SC AGREED to a revised
set of “Rules for the appointment of an Invited Experf” as provided at Appendix XXVII,

20.2 Guidelines for the appointment of a consultant
224. The SC did not add to the previously agreed positions at SC13 and WPTT13.
20,3 Peer review process for IOTC stock assessments

225. The SC NOTED paper IOTC-2011-8C14-44 which provided an overview of how peer review of how
other tRFMO’s undertake peer review of their stock assessments. The SC AGREED that at this time it
did not feel that there was a need to undertake a peer review of IOTC stock assessments and deferred
this discussion to its next meeting in 2013.

20.4 IOTC Regional Tuna Tagging Pfogmmme = Tagging Symposinm '

226. The SC NOTED the development on the International Tagging Symposium, funded by the EU
(300,000€), the IOTC (50,000€) and the IRD (25,000€), that will be organized in Mauritius in early
November 2012 (31 October to 2 November, 2012). Part of the funds will be used to undertake
analyses of the large datasets from the Indian Ocean Tuna Tagging Programme (IOTTP), in particular
from the Regional Tuna Tagging Programme in the Indian Ocean (RTTP-10), during which more than
200,000 tropical tunas were tagged and released, and more than 31,000 were recaptured and reported.
These studies will include analyses of the growth of the three tropical tuna species (based on the
tagging data and otolith readings), updates of the estimation of the reporting and shedding rates,
estimation of exploitation rates and natural mortalities and the improved use of tagging data in the
Indian Ocean stock assessments for tuna and tuna-like species.

227. The SC RECALLED that the IOTTP and its main phase, the RTTP-10, were a great success, tagging
large numbers of yellowfin tuna, bigeye tuna and skipjack tuna. However, much of the data collected
remains largely under-analysed and that this symposium will be the perfect opportunity i) to undertake
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228.

229,

21.

230,

231,

232.

22,

233,

234.

these essentials analyses and ii) to present the results of the IOTTP to all interested stakeholders in the
region,

20.5 Transiation of SC documents into English and French

The EU SUGGESTED that the limited production and submission of scientific documents to the SC
meetings could be due to the translation requirements, i.c. each document should be presented in both
French and English. However, it was clarified that translation is ensured by the IOTC Secretariat, if the
document is not provided in both languages to the extent possible considering the limited translation
resources available at the Secretariat.

The SC AGREED that documents should continue to be provided in both English and French for SC
meetings.

ELECTION OF A CHAIRPERSON AND VICE-CHAIRPERSON FOR THE NEXT
BIENNTUM

The SC participants were unanimous in THANKING the outgoing Chair Dr. Francis Marsac for his
outstanding Chairpersonship over the past six years, including his dedication to the IOTC scientific
process. It was noted that he has tirelessly attended most of the working party meetings over the six
year period and has contributed greatly to almost the full range of activities undertaken by the IOTC.

Noting the rules of procedure of the IOTC: Rule X.6: The Scientific Committee shall elect, preferably
by consensus, a Chairperson and a Vice-Chairperson from among its members for two years, the SC
CALLED for nominations for the newly vacated positions of Chair and Vice-Chair for the next
biennium. Dr. Tom Nishida {(Japan) was nominated and elected as Chair, and Mr. Jan Robinson
(Seychelles) was nominated and elected as Vice-Chair of the SC for the next biennium, following a
vote by the 13 CPCs present.

The SC RECOMMENDED that the Commission note the new Chair, Dr. Tom Nishida (Japan) and
Vice-Chair, Mr, Jan Robinson (Seychelles), of the SC for the next biennium, as well as the Chairs and
Vice-Chairs of each of the Working Parties as provided in Appendix VII

REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT OF THE FOURTEENTH
SESSION OF THE SCIENTIFIC COMMITTEE

The SC RECOMMENDED that the Commission consider the consolidated set of recommendations
arising from SC14, provided at Appendix XXXVIII.

The report of the Fourteenth Session of the Scientific Committee (IOTC-2011-SC14-R) was
ADOPTED on 17 December 2011.
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T S o

10.

11,

12.
13.

14
15,
16.
17.

18,

APPENDIX II
AGENDA FOR THE FOURTEENTH SESSION OF THE SCIENTIFIC COMMITTEE

Date: 12-17 December, 2011
Location: International Conference Centre, Victoria
Mahé, Seychelles

Time; 09:00 — 17:00 daily

Chair: Dr, Francis Marsac
OPENING OF THE SESSION (Chair)
ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION (Chair)
ADMISSION OF OBSERVERS (Chair) '
ACTIVITIES OF THE COMMISSION (Secretariat)
ACTIVITES OF THE 10TC SECRETARIAT IN 2011 (Secretariat)
NATIONAL REPORTS FROM CFCs (CPCs)

REPORTS OF THE 2011 10TC WORKING PARTY MEETINGS .

7.1. IOTC-2011-WPB09-R: Report of the Ninth Session of the Working Party on Billfish

7.2. IOTC-2011-WPTmT@3-R: Report of the Third Session of the Working Party on Temperate Tunas

73. I0TC-2011-WPTTI13-R: Report of the Thirteenth Session of the Working Party on Tropical Tunas

7.4. I0TC-2011-WPEB{7-R: Report of the Seventh Session of the Working Party on Ecosystems and
Bycatch

7.5. JOTC-2011-WPNTQ1-R: Report of the First Session of the Working Party on Neritic Tunas

76. TOTC=2011-WPDCS08-R: Report of the Eighth Session of the Working Party on Data Cellection and
Statistics

UPDATE ON THE KOBE PROCESS (Chair)

EXAMINATION OF THE EFFECTS OF PIRACY ON FLEET OPERATIONS AND SUBSEQUENT
CATCH AND EFFORT TRENDS (Chair)

STATUS OF TUNA AND TUNA-LIKE RESOURCES IN THE INDIAN OCEAN (Chair)
10,1  Tuna—Highly migratory species

10.2  Tuna and mackerel — Neritic species

103  Billfish

STATUS OF MARINE TURTLES, SEARIRDS AND SHARKS IN THE INDIAN OCEAN (Chair)
11.1 Marine turtles

11.2 Seabirds
11.3 Sharks

IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME (Sccretariat)

IMPLEMENTATION OF THE PRECAUTIONARY APPROACH AND MANAGEMENT STRATEGY
EVALUATION (Chair & Secretariat)

EVALUATION OF DATA COLLECTION AND REPORTING SYSTEMS (Secretariat}
DATA PROVISION NEEDS — BY GEAR (Chair WPDCS)
OUTLOOK ON TIME-AREA CLOSURES (Chair)

ALTERNATIVE MANAGEMENT MEASURES; IMPACTS OF THE PURSE SEINE FISHERY;
JUVENILE TUNA CATCHES (Chair)

PROGRESS IN IMPLEMENTATION OF THE RECOMMENDATIONS OF THE PERFORMANCE
REVIEW PANEL (Secretariat)
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19,

20,

21,

22,

SCHEDULE AND PRIORITIES OF WORKING PARTY AND SCIENTIFIC COMMITTEE MEETINGS
FOR 2012 AND TENTATIVELY FOR 2013 (Secretariat)
OTHER BUSINESS (Chair)
. 20.1  Rules for the appointment of an invited expert
20.2  Guidelines for the appointment of a consultant
20,3 Peer review process for IOTC stock assessments
204  IOTC Regional Tuna Tagging Programme — Tagging Symposium
20.5  Translation of SC documents into English and French
ELECTION OF A CHAIRPERSON AND VICE-CHAIRPERSON FOR THE NEXT BIENNIUM (Chair &

Secretariat}

REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT OF THE FOURTEENTH SESSION OF
THE SCIENTIFIC COMMITTEE (Chair)
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APPENDIX III
LIST OF DOCUMENTS
Document Title Availability
: Draft agenda of the Fourteenth Session of the Scientific

I0TC-2011-8C14-01a Committee v (19 August)

Draft annotated agenda of the Fourteenth Session of the
IOTC-2011-5C14-01b Scientific Committee v (12 November)
I10TC-2011-SC14-402 Draft list of documents ¥ (12 November)
10TC-2011-8C14-03 Qutcomes of the Fifteenth Session of the Commission ¥ (11 August)
IOTC=2011-8C14-04 Previous decisions of the Commissicn ¥ (7 November)

Report of the secretariat — Activities in support of the
IOTC-2011-8C14-05 IOTC science process in 2011 ¥ (24 November)

Report of the First Meeting of the Bycatch Joint
IOTC-2011-8C14-06 Technical Working Group v (22 August)
IOTC-2011-8C14407 Recommendations arising from the KOBE III meeting v (12 August)
1I0TC-2011-SC14-08 Status of the albacore resource ¥ (8 November)
IOTC-2011-8C14409 Status of the bigeye tuna resource ¥ (23 November)
IOTC-2011-8C14-10 Status of the skipjack tuna resource ¥ (22 November)

10TC-2011-8C14-11

Status of the yellowfin tuna resource

v (23 November)

I0TC-2011-8C14-12

Status and management of southern bluefin tuna (from
CCSBT)

¥ (21 November)

I0TC-2011-5C14-13 Status of the bullet tuna resource ¥ (23 November)
10TC-2011-8C14-14 Status of the frigate tuna resource ¥ (23 November)
IOTC-2011-8C14-15 Status of the longtail tuna resource ¥ (23 November)
IOTC-2011-8C14-16 Status of the Indo-Pacific king mackerel resource ¥ (23 November)
IOTC-2011-SC14-17 Status of the kawakawa resource ¥ (23 November)
IOTC-2011-8C14-18 Status of the narrow-barred Spanish mackerel resource v (23 November)
I0TC-2011-8C14-19 Status of the swordfish resource v (17 November)
I0TC-2011-8C14-20 Status of the black marlin resource ¥ {17 November)
I0TC-2011-8C14-21 Status of the Indo-Pacific blue marlin resource ¥ {17 November)
10TC-2011-8C14-22 Status of the striped marlin resource v (17 November)
I0TC-2011-SC14-23 Status of the Indo-Pacific sailfish resource v (17 November)
10TC-2011-8C14-24 Status of marine turtles v (24 November)
IOTC-2011-8C14-25 Status of seabirds v (25 November)
IOTC-2011-5C14-26 Status of blue sharks v (25 November)
I0TC-2011-SC14-27 Status of silky sharks ¥ (25 November)
[0TC-2011-8SC14-28 Status of oceanic whitetip sharks v (25 November)
I0TC-2011-8C14-29 Status of scalloped hammerhead sharks v (25 November)
IQTC-2011-8C14-30 Status of shortfin mako sharks v (25 November)
I0TC-2011-8C14-31 Status of bigeye thresher sharks ¥ (25 November)
10TC-2011-8C14-32 Status of pelagic thresher sharks ¥ (25 November)
Status of development and implementation of National
IOTC-2011-5C14-33 Plans OF Action for scabirds and sharks (Secretaria) ¥ (7 November)
JOTC-2011-SC14-34 Rev 3 I;I;tg;:ncal I(rsr:gcl:emt:;};:)tlon of the regional observer scheme | (23 November)
On the implementation of the precautionary approach
IOTC-2011-8C14-35 (Secretariat) - P ary ¥ (25 November)
Development of a Management Strategy Evaluation
IOTC-2011-8C14-36 process for the IOTC (SC Chair, in the absence of a Chair | v (30 November)
WPM)
Update on progress regarding Resolution 09/01 — on the
IOTC-2011-5C14-37 Rev_3 serformance oviow follow-ap (Secretariat and Chairy | ¥ (12 August)
Evaluating the ability of IOTC CPCs and other fishing
JOTC-2011-SC14-38 parties in the Indian Ocean to produce close-to-real time | (28 November)

estimates of catches of yellowfin tuna and bigeye tuna
{Secretariat)
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Document Title Availability
Evaluation of current and alternative time/area closures
I0TC-2011-5C14-39 by catch reductions scenarios (H. Murua, M. Herrera, A, v (2 December)

Add_1 & Add 2

Fonteneau and F. Marsac)

I0TC-2011-S8C14-40

A preliminary investigation into the effects of Indian
Ocean MPAs on yellowfin tuna, Thunmus albacares, with
particular emphasis on the IOTC closed area (S. Martin,
C. Mees, C. Edwards, and L. Nelson)

¥ (25 November)

A preliminary investigation into the potential effects of
limiting size at first capture of yellowfin tuna, Thunnus

I0TC-2011-5C14-41 albacares, in the Indian Ocean (S. Martin , C. Edwards | " ITHDRAWN
and C. Mees)
Proposed schedule and priorities of Working Party and

IOTC-2011-8SC14—42 Scientific Commitiee meetings for 2012 and 2013 ¥ (25 November)
(Secretariat)

1OTC2011-8C14-43 Rules for the appointment of an invited expert (Chair SC v/ (25 November)

and Secretariat)

I0TC-2011-5SC14-44

Peer review of IOTC stock assessments (Secretariat)

¥ (25 November)

Review of IOTC discussions and recommendations for

TOTC-2011-8C14-45 shark conservation in the Indian Ocean (Australia) ¥ (17 November)
o 1 A comparison between stocks and between 2011 stock.. | _
I0TC-2011-8C14-46 assessment results of yellowfin in the Indian and Eastern | v (19 November)
Pacific oceans (European Union)
Working Party Reports
IOTC=2011-WPBOS—R %;1:;::1 of the Ninth Session of the Working Party on v 2 August)
Report of the Third Session of the Working Party on
I0TC-2011-WPTmTO03-R Temperate Tunas ¥ (29 September)
Report of the Thirteenth Session of the Working Party on
I0TC-2011-WPTTI13-R Tropical Tunas ¥ (9 November)
0] 1 2 Report of the Seventh Session of the Working Party on
10TC-2011-WPEB07-R Fcosystems and Bycatch ¥ (7 November)
-Report of the First Session of the Working Party on
IOTC-2011-WPNTO01-R Neritic Tunas ¥ (18 November)
Report of the Eighth Session of the Working Party on
IOTC-2011-WPDCS08-R Data Collection and Statistics v (10December)
National Reports — Members
I0TC-2011-SC14-NRO1 Australia ¥ (10 November)
I0TC=2011-SC14-NR(2 Belize v (26 October)
e . ¥ (25 November)
IOTC-2011-SC14-NRO3 Rev_1 China v {16 December)
JOTC-2011-SC14-NR04 Rev 1 | Comoros ¥ (25 November)
- ¥’ (4 December)
I0TC-2011-8C14-NR05 Eritrea Not provided
IOTC-2011-8C14-NR0O6 European Union ¥ (2 December)
10TC-2011-SC14-NR0O7 France ¥ (9 December)
IOTC-2011-SC14-NRO3 Guinea Not provided
10TC-2011-8C14-NR09 India ¥’ (25 November)
I0TC-2011-SC14-NR10 Rev_2 Indonesia ¥ (10, 12 & 17 December)
10TC-2011-8C14-NR11 Iran, Islamic Republic of v (26 November)
¥ (30 November)
IOTC-2011-SC14-NR12Rev 1 | Japan ¥ (4 Decombet)
I0TC-2011-SC14-NR13 Kenya ¥ (25 November)
10TC-2011-8C14-NR14 Korea, Republic of v (26 November)
IOTC-2011-SC14-NR15 Madagascar ¥ {26 November)
I0TC-2011-SC14-NR16 Malaysia v (28 November)
I0TC-2011-8C14-NR17 Maldives, Republic of ¥ (9 December)
IOTC-2011-8C14-NR18 Mauritius ¥ (3 December)
I0TC-2011-SC14-NR19 Oman, Sultanate of Not provided
IQTC=-2011-8C14=NR20 Pakistan Not provided
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Document Title Availability
IOTC-2011-SC14-NR21 Philippines Not provided
IOTC-2011-SC14-NR22 Seychelles, Republic of v (30 November)
IOTC-2011-SC14-NR23 Sierra Leone Not provided
I0TC-2011-SC14-NR24 Sri Lanka v (23 November)
IOTC-2011-SCI14-NR25 - Sudan Not provided

. v (29 November)
IOTC—2011-SC14-NR26 Rev_1 | Tanzania 7 (3 Docomber)
. v (10 December)
IOTC-2011-SC14-NR27 Rev_1 Thailand v {12 Degember)
IOTC-2011-8C14-NR28 United Kingdom v (25 November)
10TC-2011-SC14-NR29 Vanuatu v’ (3 December)
National Reports — Cooperating non-Contracting Parties
IOTC-2011-SC14-NR30 Mozambique ¥ (2 December)
I0TC-2011-SC14-NR31 Senegal ¥ {25 November)
10TC-2011-SCI14-NR32 South Aftica, Republic of ¥ (29 November)
Information Papers -
10TC-2011-SC14-INFO1 S{uol(t;l:ll;nes for the Presentation of Stock Assessment v (3 Aug 2011)
10TC-2011-SC14-INF02 Kobe Strategy Matrix (Secretariat) ¥ (25 November)
Protection of leatherback turtles (Dermochelys coriacea) | ,
IOTC-2011-SC14-INFO3 from fishing impacts in the Indian Ocean {Australia) (17 November)
Report of the 10" OFCF tuna statistics and management | v (4 December)
IOTC-2011-SC14-INF04 Rev_1 iraining course (Japan) v {9 December)
Recording and reporting of catch and effort by fishing v
I0TC-2011-5CI4-INFO5 vessels in the IOTC area of competence (Australia) (30 November)
10TC-2011-SC14-INF06 Toward improvement of IUCN Red List (Japan) v (4 December)
Summary of the 2nd symposium on "Tuna Fisheries and
IOTC-2011-SC14-INF07 FAD” Tahiti, November 28th-December 2nd, 2011 v (10 December)
(European Union)
Effects of wire leader use and species-specific
10TC=2011-SC14-INFO8 distributions on shark catch rates off the southeastern v (10 December)

United States (W .B. Driggers, J.K. Carlson, E. Cortés &
G.W Ingram)
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APPENDIX 1V
NATIONAL REPORT ABSTRACTS

Australia :

Pelagic longline and purse seine are the two main fishing methods used by Australian vessels to target tuna
and billfish in the Indian Ocean Tuna Commission (IOTC) Convention Area. In 2010, four Australian
longliners (three from the Western Tuna and Billfish Fishery and one from the Eastern Tuna and Billfish
Fishery) operated in the IOTC Convention Area. Together they caught 18.7 t of albacore tuna (Thumnus
alalunga), 65.3 t of bigeye tuna (Thunnus obesus), 21.9 t of yellowfin tuna (Thunnus albacares), 349.4 t of
swordfish (Xiphius gladius) and 0.5 t of striped marlin (Tetrapturus audax). These catches represent less than
15 per cent of the peak catches taken by Australian vessels fishing in the IOTC Convention Area in 2001, for
these five species combined. The number of active longliners and levels of fishing effort have declined
substantially in recent years due to reduced profitability, primarily as a result of lower fish prices and higher
operating costs. The catch of southern bluefin tuna (Thunnus maccoyii) in the purse seine fishery was 4039 t
in 2010. There was no purse seine catch of skipjack tuna (Katsuwonus pelamis) in 2010. The peak skipjack
catch taken by Australian vessels fishing in the IOTC Convention Area was 1039 t in 2001, In 2010,
approximately 5 t of shark was landed by the Australian longline fleet operating in the IOTC Convention
Area and approximately 14 000 sharks were discarded/released.

Belize - .- — — S
Long line is the main fishing method used by Belize flagged vessels to target tuna and tuna like species in
the Indian Ocean Tuna Commission (IOTC) Convention area. In 2010 our fleet consisted of 7 long line
vessels. Together they caught 141.125 m/t of Albacore tuna (Thunnus alalunga), 14.362 m/t of yellowfin
tuna (Thunnus albacares), 31.456 m/t of bigeye tuna (Thunnus obesus), 6.689 m/t of swordfish (Xiphius
gladius), 1.663 m/t of black marlin (Makaria indica) and 6.317 of Wahoo (dcanthocybium solandri). There
has been an 88% reductions in our overall caiches from 1257 m/t in 2007 to 201 m/t in 2010. Albacore has
always been the main target species for our vessels from 2007 to 2010 followed by bigeye tuna, yellowfin
and swordfish. The number of active long liners and levels of fishing effort have declined significantly in
recent years due to reduced profitability, principally resulting from reduced fish prices and increased
operating cost. The average size of our vessels from 2007 to 2010 have fluctuated over the years from 162
gt in 2007 to 241 gt in 2008, 88 gt in 2009 and 179 gt in 2010, There has also been a reduction in the
number of vessels operating in this area from 10 vessels in 2007, 9 in 2008, 6 in 2009 and 7 in 2010.

China

Longline is the only fishing method used by Chinese vessels to catch tuna and tuna-like species in the IQTC
waters. The number of longliners operating in the Indian Ocean reduced from 32 in 2009 to 20 in 2010 due
to piracy, with the main fishing area shifiing to the central and eastern Indian Ocean (60 °E ~ 85°E , 5°N
~20°8). Chinese fishing fleet caught 1894 MT of main tunas (BET, YFT) in 2010 (39 % lower than the catch
of 3114 MT in 2009). The bigeye tuna and yellowfin tuna catches both from deep freezing longliners and ice
fresh longliners have been declined dramatically since 2006. There was a remarkable increase in albacore
catch for deep freezing lengliner since 2009 and for ice fresh longliners since 2008. The logbook and
observer programs are going on for the Chinese longline fleets in the Indian Ocean, for which catch and
effort data collection of bycatch species are being improved. The observer trip report for 2010 has been
submitted to the secretariat.

Comoros

Fishing in Comoros is exclusively artisanal, and operated on 3-9 m motorized or non-motorized wooden or
fibreglass non-decked vessels. Comorian fishing exploits mainly pelagic species (Thunnus albacares,
Katsuwonus pelamis, Thunnus alalunga, Istiophorus platypterus, Thunnus obesus, Euthynnus affinis) and
contributes entirely to the population’s diet, while providing 55% of total jobs in the agricultural sector, i.e.
about 8,000 fishermen. According to the latest statistics in 1994, the production was estimated at about 9,822
tonnes. Troll line, drop line and few nets for small pelagic species are the main fishing techniques used. A
trip lasts between one to seven days. For technical and financial reasons, since 1995 we haven’t been able to
continue data collection and processing. Since February 2011, Comoros have implemented a data collection
system at unloading sites, thanks to technical and financial support from the I0TC and the OFCF.
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Eritrea
National Report not provided.

Eurcopean Union

Tuna fisheries and research activities of the EU countries through 2010 are outlined in the EU report, doc
NROS. Four EU countries operate tuna activities in the Indian Ocean: two countries, Spain and France, have
had large fleets of purse seiners and longliners for several decades, and catch significant amounts of
tuna annually (average annual catches over the last decade: 150,000 t for Spain and 95,000t for
France). Two other EU countries, Portugal and the United Kingdom have also operated tuna fishing activities
in the area in recent years, but with longliners exclusively et at a small scale (average annual catches over the
last decade: 1,160 t for Portugal and 630 t for the United Kingdom, mainly swordfish). All these fisheries
have had good statistical monitoring, most of their catch, fishing effort and size frequency data have been
submitted according to 10TC standards, and multi-species sampling has been supported and continuously
carried out by scientists. Occasional statistical problems remain for some years and fleets, such as French
Reunion longliners in 2009 and 2010, but they should be resolved shortly. Il has been observed in recent
years that piracy, which has developed in the western Indian Ocean, has had a significant impact on the EU
fleets, by reducing very significantly the number of purse seiners, longliners and supply vessels and their
fishing effort, shifting effort and fishing areas since mid-2009 with armed forces on board all purse seiners,
and prohibiting the boarding of observers since then. Despite this strong impact on fisheries, it is found that
total catches and catches by species made by European purse seine fleets have been very stable for 4 years: a
minimum of 192,000 t.in 2009 and 205,000t. in 2010 (despite the departure in 2010 of 7 of the 33 European
purse seiners that were active in 2009). Research conducted by European researchers on tuna resources and
harvest, on the different components of high-sea pelagic ecosystems and on bycatch, continued to be active
and varied. This research is carried out by the different research bodies in EU countries (IEO, AZTI,
IFREMER, IRD, CNRS, IPIMAR) in close cooperation with regional laboratories, in particutar the SFA in
Seychelles. The majority of research funded by the European Union, through its basic program of biological
data collection, or through ad hoc research programmes, such as the MADE programme aiming at reducing
tuna fishery discharge. Many scientific papers outlining the results obtained were submitted in 2011 by EU
experts to the different IOTC working parties. Finally, note that the EU has just confirmed it will co-fund a
symposium to be organized by the IOTC in November 2012, in order to carry out a thorough review of the
numerous and very interesting results of the large tuna tagging programme conducted by the IOTC from
2005 to 2007, also financed by the EU. Scientists from the EU play an active part in the preparation of this
important symposium, which results should improve significantly the reliability of stock assessments of
skipjack, yellowfin and bigeye in the Indian Ocean.

France (territories)

Indian Ocean French territories include Mayotte, overseas community, and the Scattered Islands, which are
administratively incorporated into the French Southern and Antarctic Lands (TAAF). The Mayotte Exclusive
Economic Zone (EEZ) is a Marine Park (NMP) since January 2010, with a Management Board. The
Gilorioso EEZ, which is part of the Scattered Islands and adjoins the Mayotte EEZ, will likely become a
Marine Park in December 2012. Total catches in the Indian Ocean of purse seiners registered in Mayotte
amounted to 18,350 tonnes in 2010, corresponding to a significantly higher level than in 2009 (13,700 t), due
to an increased fishing effort. The observer programme implemented in 2005, and then suspended in 2009
for safety reasons given the development of Somali piracy, resumed in 2011, in particular on the biggest
purse seiners of the fleet, through collaboration with the TAAF, The artisanal coastal fishing fleet of Mayotte
is composed of a great number of canoes and boats mainly engaged in drop line, troll line and net fishing,
and of four small longliners (drifting pelagic longline) targeting tuna and swordfish, primarily. Catches by
this fleet in the waters of Mayotte have increased in comparison with 2009. The current French tuna research
system (IRD & Ifremer essentially) includes observatory-type activities, a study on migratory behaviours of
large pelagic fishes, genetic studies for the delineation of stocks, studies on reproductive biology, the '
implementation of bycatch mitigation measures and a study on tropical ecosystem dynamics. Most of the
projects are funded through international, European or national bids. A list of the different projects that
continued or started in 2010-2011 can be found in the report.

Guinea
National Report not provided.
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India

India’s tuna fishing fleet includes coastal multipurpose boats operating a number of traditional gears, oceanic
pole and line boats, small longliners and industrial longliners. The total production of tunas and tuna-like
fishes, including neritic and oceanic tunas, billfishes and seerfishes during the year 2010 was 127616 tonnes,
against a total production of 135262 tonnes during the year 2009. There was a reduction in production by the
coastal fishery and increase in the tuna landings by oceanic sector during the year under report. There was
considerable reduction in the quantity of tuna exports during the financial year 2010-11 compared to the year
2009-10. Survey conducted by the Fishery Survey of India in the EEZ revealed that sharks constitute 19.49%
by number and 28.33% by weight to the total catch in the longline fishery. There are no reported instances of
sea bird interaction in any of the Indian tuna fishery. Sea turtles, marine mammals and whale sharks are
protected in India under various national legislations. Data on tuna production is collected by different
agencies in India including Fishery Survey of India (FSI), Central Marine Fisheries Research Institute
(CMFRI) and Marine Products Export Development Authority (MPEDA).

Indonesia

Fisheries management Areas (FMA) 572 (Indian Ocean — west Sumatera) and 573 (South of Java — East
Nusa Tenggara), are two fisheries management area among eleven FMAS that located within the IOTC
area of competence. Long line contribute a bigger proportion (44 %) of tuna catch com pare to other
gears and the number of active long liners registered and operated on the two. FMAs is 1118, The
national catch of four main tuna species in 2009 is estimated 101,292 while the total catch for all species

by all gears type tend to increase to just above 600,000 mt in 2010. Benoa fishing port has demonstrated
a long history of both port sampling and scientific observer programs. Although observer data set is
currently the most detailed and most reliable data available from the fishery expanding the coverage of
scientific observer is substantially required. Indonesia since 10 October 2010 already has a National
Plan of Action of the Shark (NPOA-Shark). Template of Indonesia fishing logbook was developed and
regulated, however it is required more effort to introduce and implement for both to fishers as well as
port officers as required by the commission.

Iran, Islamic Republic of

Tuna and tuna-like species fisheries is one of the most important activities in the Persian Gulf & Oman Sca.
In 2010 a total of 5 industrial purse- seiners and 5920 Gillnetters operated in the area. GRT of purse seiners
is >1000 t and GRT of Gillnetters ranges from less than 3 t to more than 100 t. Iranian Annual catch Tuna
and tuna-like species in 2010 were estimated as follows: Yellowfin tuna: 31485 t; Skipjack tuna: 22285 t;
Longtail tuna: 64450 t; Kawakawa: 16336 t; Frigate tuna: 6172 t; Billfish*: 9209 t; Indo-pacific king
mackerel: 3170 t; Narrow- barred Spanish mackerel: 10884 t; Total catch: 163991 tons. *contain Sailfish and
Marlin. The amount of catch for purse-seiners showed an ascending trend in 2010 comparing to 2009. The
amount of catch for different fishing methods of purse seine, Gillnet and trolling was estimated 3377 t,
159320 t and 1294, respectively.

Japan

This Japanese national report describes following § issues in recent five years (2007-2011), i.e., (1) tuna
fisheries (longline fishery and purse seine fishery) (2) fleet information, (3) catch and effort by species and
gear, (4) ecosystem and bycatch, (5) national data collection and processing systems including “logbock data
collection and verification”, “vessel monitoring system”, “scientific observer programme”, “port sampling
programme” and “unloading/transhipment”, (6) national research programs and (7) Implementation of
Scientific Committee recommendations & resolutions of the IOTC relevant to the Scientific Committee and

(8) literature cited and working documents.

Kenya :

Tuna fisheries in Kenya continue to play an important role in the socio-economic development of the
country. Artisanal landings of 180 tons of tuna were realised in 2010 while a local longliner landed 137 tons,
Recreational big- game fishing for tuna and billfishes landed 60 tons. The artisanal fleet structure remains
multi-gear fleet of locally made crafts of varied capacities. Regarding tuna fisheries governance, Kenya is
implementing port sampling, improving artisanal fisheries data collection system and playing an active part
in implementing the national sea turtie conservation strategy.
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Korea, Republic of

Longline is the only type of fishing gear for Korea fishing for tuna species in the Indian Ocean. Korean
longline fishery in the Indian Ocean commenced in 1957, 13 longliners were operated in 2010, which were
the lowest in number of vessels as it ranged from 31 to 21 during previous 5 years. With this fishing
capacity, Korean longloners caught 2,723 mt in 2010, which was 8.6% decreasing of the catch in 2009. In
2010, fishing efforts were 5,079 thousand hooks and distributed higher in the western and eastern areas
around 20-40°S, while the fishing efforts averaged for 2005-2009 were 9,214 thousand hooks and distributed
higher in the western areas around 20 °N -20°S, as well as in the western and eastern areas around 20-40°S.
It was noted that fishing efforts had not been deployed in the western Indian Ocean around 20 °N -20°S in
recent years, As results, the catch of bigeye tuna and yellowfin tuna significantly decreased and albacore
became important in catch. In 2010, 2 scientific observers were dispatched for monitoring compliance and
scientific data collection and, as results, carried out 7.5 % of observer coverage in terms of the number of
hooks.

Madagascar

The year 2010 saw a reconversion attempt of several artisanal prawn trawlers into targeting fish. Those were
vessels of less than 12 m LOA. In addition, new handline vessels have started to operate along the castern
coast of Madagascar. Overall, fishing licences were granted to 41 vessels this year, developing a power of
3398 KW for 1012 GRT. In general, those vessels operate several gears and target several species.
Regarding research activities and data collection and processing, Madagascar, through the Unité Statistique
Thoniére in Antsiranana, is planning to implement projects aiming at assessing scrap fishes which are

unloaded in Antsiranana and implementing a national database on sport fisheries.

Malaysia

Malaysia is considered as a new country in tuna fisheries in the Indian Ocean. And has experienced a drastic
growth in tuna longline fleet from 15 vessels in 2003, the year when it started fishing to 58 in 2010. The
highest catch was recorded in 2005 at 2885 tonnes. However, the tuna catch (Thunnus albacares and
Thunnus obesus) from the past two years showed a significant dropped from 2,532 tonnes in 2008 to 1,138
tonnes in 2010. Similar pattern were observed in total effort ( number of berthing) which decreased from 79
to 30 during the same period. The highest number of berthing was recorded in 2005 with 110 berthings. The
catch of neritic tuna from the Malacca Straits (under [OTC areas of Competence) showed a steady increased
in catch from 8,978 tonnes in 2001 to the record highest at 20,147 tonnes in 2010. The fishing areas only
confined within the EEZ of Malaysian continental shelf with Thunnus tonggol, Euthynnus qffinis and Awis
thazard formed the only known neritic tuna species found from these areas. Purse seine nets contributed over
90% of the neritic tuna landings from the Malacca Straits followed by trawl nets, gill/drift nets and hook &
lines.

Maldives, Republic of

Maldives has a tuna fishery dating back hundreds of years. Fishing is conducted from pole-and-line vessels
using livebait. Tuna catches increased to an all time record of 167,000 t in 2006 but have been steadily
" declining since then. The catch of 2010 was about 60,000 t, more than 50% lower than catches reported in
2006. The pole-and-line method contributes 75-80% of all tuna landings. A handline fishery targeting
surface dwelling large yellowfin fishery started in later 1990s. Current catches from landline fishery are
estimated to be 10,000 - 12,000 t exported fresh to lucrative markets of EU. Longline fishing is restricted to a
licensed foreign fleet of round 25-30 vessels operating in outer EEZ of 75 miles and beyond. Licensing was
suspended in 2010. A domestic fleet is now being developed with 4 vessels licensed to fish outside 100 miles
range. Maldives used to have an important troll fishery targeting kawakawa and frigate tuna in the coastal
areas and atoll basins. The fishery no longer exists and so trolling is now a very minor component of the tuna
fishery. The national data collection is based on an enumeration system and requires use of conversion
factors to estimate total catch., The conversion factors in use are inadequate both in magnitude and its
coverage leading to potential bias in the estimate of total catches. Use of conversion factors however, is now
getting less important as catches are also been recorded in weights and being reported through logbook
system introduced in January 2010. Reporting from both methods will continue until fishermen have
accustomed to reporting through logbooks, Maldives has limited amount of recreational fishing targeting
large-bodied reef fish varieties in the so called *night fishing’. More recently recreational fishing for pelagics
is getting popular in the tourism sector. At present there is no formal method of the recording catches. The
two main component of the tuna fishery (PL and HL) are extremely selective in their targets and therefore
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have almost zero bycatch and nothing is discarded. Sharks and other non-target species do occur in the
longline fishery and their reporting is mandatory under the new rules on longline fishing,

Manuritius

Though Mauritius is not presently classified as a fishing nation for tuna species, however the tuna fishery
forms the basis for the local fish processing industries. Tuna transhipment at Port Louis is another fish
related activity. In 2010, a total of 592 calls of fishing vessels was registered and transhipped 43 723 tonnes
of fish. The local longliner unloaded 306 tonnes of tuna and related species. Mauritius issved 225 licenses to
foreign vessels to operate in its waters during 2010. Licences are issued to foreign longliners (mostly Asian)
and purse seiners to operate in the Mauritian waters under a set of conditions which include the compliance
of the vessels to international conservation and management measures, listing of the vessel in the Positive or
Active lists of IOTC and mandatory VMS reporting. The sport fishery also lands about 330 tonnes of pelagic
fishes mostly for the local market. An artisanal tuna fishery has also been developed around fish aggregating
devices. Mauritius is implementing all the recommendations of the Scientific Committee. All tuna statistics
collected are processed and are transmitted to the IOTC regularly. It has also developed its NPOA-IUU. A
Standard Operating Procedure (SOP) is under preparation for the implementation of the NPOA-IUU as well
as the IOTC Regulation 10/11on Port State Measures (PSM) to prevent, deter and eliminate IUU fishing.
The implementation of an effective PSM would help control the harvest of fish caught in the IOTC Area and
thereby would ensure the long-term conservation and sustainable use of these resources and the marine
ecosystems.

Oman, Sultanate of
National Report not provided.

Pakistan
National Report not provided.

Philippines
National Report not provided.

Seychelles, Republic of

The Seychelles national report summarizes activities of the purse seine, longline and semi-industrial
fishery for the past 5 years. The total catch for the whole Purse Seine fleet in 2010 is estimated at 279,244
MT, representing increase of 6% over the catches reported for 2009. The mean catch rate stands at 28.243
MTY/ fishing day for 2010. CPUE has been on an increasing trend from 15.69 MT /fishing day in 2007, For
the Seychelles fleet the total catch for 2010 is estimated at 75,787 MT, representing an increase of 11%
and the mean catch rate stand at 29.26 MT/ fishing days. Skipjack remained the dominant species
accounting for 55% of the total catch and 58% for the Seychelles catch. Similar to 2009, the year 2010
saw increasing effort on FADs associated schools whereas effort on free swimming schools dropped. For
the longline fishery, a decrease of 39% was recorded in licensed issued and a remarkable increase to 83%
in logbook return to SFA. The total catch for the Seychelles fleet in 2010 is estimated at 6,659 MT
obtained from a fishing effort of 18 million hooks, representing a 16% drop in catch and 12% drop in
fishing effort when compared to 2009. The total catch for the local semi industrial vessel targeting tuna
and swordfish stands at 295MT representing a decrease of 10%. The fishing effort increase slightly by 4%
from 484,597 hooks to 506,334 hooks. This fishery has been experiencing declining CPUE trends since
2007. The decline has been more significant over the past 2 years. Reported shark catches in the semi-
industrial fishery has also decreased significantly since 2008, Seychelles has taken various actions to
implement the Scientific Committee recommendations and IOTC Resolutions. Some of the actions
include; modification of logbook format to meet mandatory minimum statistic requirement, particularly
with regards to data recording of sharks in longline fishery, steps to implement a National Scientific
Observer Programme, collaboration with other institutions on research projects focusing on bycatch
mitigation, and swordfish (stock structure/ movement), '

Sierra Leone
National Report not provided.
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Sri Lanka

Sri Lanka is one of the oldest and most important tuna producing island in the Indian Ocean. Longline and
the Gillnet are the main fishing gears used for harvesting of tuna and tuna like species. operation of the
longlines has become more popular among fishermen, due to the provision of better quality fish than the
gillnets. A recent survey indicated that around 20% of the local fishing fleet, used only longline with greater
number of hooks per set, as the principal fishing gear, by mechanizing the gear operation, with line-
haulers.Two boat types, OFRP and IMUL, which catogorised based on the size/length and the duration of
the fishing trip are being operated in Neritic and Oceanic provinces around Sri Lanaka. According to this
categorization, six boat types are being operated with the length of 6-7M, OFRPs (one day operating) and
9-10M, 10-12M, 12-15M, 15-18M length IMUL (operating oneday and >1day). Around 3700 boats are
actively operated during the period of 2009 — 2010, for large pelagic fishery. About 1% of them are <15M in

length. -

The catches of tuna fishery resources are mainly, Yellowfin tuna (Thunnus albacares), Bigeye tuna (Thunnus
obsesus), Skipjack tuna (Katsuwonus pelamis), Kawakawa (Enthynnus affinis), Frigate tuna (duxis thazard)
and Bullet tuna (Auxis rochei). The estimated total production of large pelagic species in 2010 was
136,626Mt. which is an increment of 28% to the production in 2009. Major portion of the catches of large
pelagic varities, in 2010, consisted of tunas; 91,903mt. (66% of the total). Among tunas, skipjack tuna
dominated the production, with 55,438Mt., followed by yellow fin tuna with 26,959Mt. Yellowfin tuna
production has shown and increase of about 10%. Export of Chilled- yellowfin tuna has become a lucrative
venture in recent times. Hence attention is being paid to the production maintanance of the quality of the
tuna catch in terms of handling, storage and transport. Shashimi tuna and tuna-loins, etc. Of the yellowfin
tuna are exported mainly to Japan and EU markets,

Sudan
National Report not provided.

Tanzania, United Republic of

Presently the national fleet of Tanzania is all artisanal that is involved in multi-species, multi-gear and multi-
cultural fisheries. Most of the fishing takes place within 6nm from shore predominantly on reef areas.
However a small number of boats are involved in the fisheries of tuna, bill fish and sharks, using manually
handled drift gill nets and long lines. The catch data is collected in terms of weight of fish group and is not
based on gear type, vessel size and duration of fishing operations. Statistics from the Fisheries Departments
(of Zanzibar and the United Republic of Tanzania) show 1643 tonnes of Tuna species were fished in 2010
and information from Zanzibar alone shows catches of 1334 tonnes and 1418 tonnes of bill fish and shark-
and-rays species respectively. There is no available data from the recreational fisheries, and because the
artisanal fleet does not operate with any kind of a geographic positioning system there is no data on the
distribution of fishing effort and fishing catch, Initial discussions on NPOAs for sharks, seabirds and marine
turtles have commenced while terms and conditions related to the protection of these species are contained
within the EEZ fishing licenses. Logsheet data started to be collected in 2002 from all licensed EEZ fishing
vessels and a Vessel Monitoring System has been monitoring the Tanzania EEZ since 2009. There have been
no Observer and Port sampling programmes as well as unloading and transhipment because Tanzanian Ports
have no facilities for handling commercial deep sea fishing vessels. Current research programmes are
focusing on the potential of establishing a national fleet for small pelagics and tuna and tuna like species in
the Exclusive Economic Zone with the aim of reducing the rapidly increasing fishing pressure within the
inshore waters.

Thailand
" Neritic tuna and king mackerel species in the Andaman Sea Coast, Thailand comprise 6 species (Thunnus
tonggol, Euthynnus affinis, Auxis thazard, Katsuwonus pelamis and Sarda orientalis, Scomberomorus spp.).
These species were caught from purse seine, king mackerel gill net and trawl, while purse seine was the main
fishing gear. The trend of neritic tuna catches have been decreasing from 45,083 tons in 1997 to 13,093
metric tons in 1999. The production was quite stable around 17,000 tons during 1999 to 2008, These neritic
tuna species are more or less have its production trend similarity. Three Thai tuna longliners were operated
in the Indian Ocean in 2007 and in 2008-2009 only two Thai tuna longliners kept on fishing there. Fishing
grounds were mainly in the western coast of Indian Qcean. The total catches were 1,026.15 tons with 1,429
days of fishing effort. The average catch rate of total catch was the highest at 27.24 number/1,000 hooks in
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2007 followed by 16.46 and 14.46 number/ 1,000 hooks in 2008 and 2009. Albacore was the dominant
species in 2007 followed by yellowfin tuna and bigeye tuna in 2008 and 2009. While, tuna purse seine
fishery operated by four Thai purse seiners, 227-670 fishing operations was conducted in the Indian Ocean
during 2007-2010. Fishing ground was mainly in the western Indian Ocean. Tuna purse seine fishery can be
operated throughout the year in both the eastern and western parts of the Indian Ocean with the peak from
February - May and September - October. Total catch was 28,688.50 tonnes. It was found that skipjack tuna
comprised the highest proportion (64.94%} followed by bigeye tuna (18.83%), yellowfin tuna (13.78%) and
bonito (2.44%). The average size of skipjack, yellowfin and bigeye tuna were 50.34+9.87, 63.32+23.09 and
63.24+16.94 cm., respectively.

United Kingdom (BIOT)

On 1 April 2010 the BIOT Commissioner proclaimed a Marine Protected Area (MPA) in the British Indian
Ocean Territory [UK (BIOT)]. No fishing licences have been issued since that date and the last foreign
fishing licences expired on 31 October 2010. Diego Garcia and its territorial waters are excluded from the
MPA and include a recreational fishery. The United Kingdom National Report summarises fishing in its
recreational fishery in 2010 and provides details of research activities undertaken. BIOT does not operate a
flag registry and has no commercial tuna fleet or fishing port. 28.4t of tuna and tuna like species were landed
by recreational fishers on Diego Garcia in 2010. Length frequency data were recorded for a sample of 738
yellowfin tuna from this fishery. The mean length was 74cm. Sharks caught in the recreational fishery are
released alive. There was no BIOT observer programme during 2010 on the licensed foreign fishery. TUU

- —fishing-remains-the-greatest threat-to-the BIOT-ecosystem—Rescarch-was undertaken-into-the impact-of the—-—---——

network of Indian Ocean MPAs. A Science Advisory Group has been formed to define a science strategy for
BIOT and future research priorities, including those relevant to the pelagic ecosystem and [IOTC fisheries.
Recommendations of the Scientific Committee and those translated into Resolutions of the Commission have
been implemented as appropriate by the BIOT Authorities and are reported. '

Vanuatu

There was only longline fishery operated by Vanuatu in 2010 in the Indian Ocean. Four longliners targeted
oilfishes with bycatch of yellowfin, bigeye and albacore tunas in the southwestern region of the Ocean. Total
catch of 2010 was estimated to be 622.2 mt, with 383.0 mt for oilfishes, 93.9 mt for yellowfin tuna, 87.4 mt
for bigeye tuna, 53.5 mt for albacore and 4.4 mt for swordfish (data is still preliminary). These data were
compiled from the logsheets that submitted by the vessels. All the four vessels have now removed
registration from Vanuatu.

Mozambique

Purse seine and long line are the two main fishing techniques used in Mozambique in the tuna fishery. Those
activities are undertaken by distant water fishing fleets, which operate in the EEZ as from 12 nautical miles
off shore from January to December. Purse seine fishing occurs mainly between the parallels 10° 32° and 20°
south. The purse seine fleet is composed of vessels from France, Spain and Seychelles. Long line fishing
occurs between 20° and 26° 52’ south, with particular intensity below parallel 25° south. For the purse scine
fleet, the peak period of fishing activities occurs between March and June. The longline fleet operates from
January to December in Mozambique waters and the peak period is from December to February. During the
last 5 years, the longline fleet was composed of vessels from Belize, Panama, Cambodia, Honduras, Japan,
China, Korea, Spain and -Taiwan. The fishery employs only foreign labour. The catches are conserved on
board and transferred to cargo reefer ships or unloaded at foreign ports, mainly Seycheiles, Madagascar,
Mauritius and South Africa. The tuna fleet never calls to a Mozambican port for landing catches in
Mozambique but call for pre-fishing briefing and inspection (Japan fleet). Over the last 10 years, the total
catch in Mozambique waters ranges from 948 to 17.470 tonnes per year. For the period 2005 / 2010, 264
licenses and 486 licenses were issued respectively to purse seine vessels and longline vessels, giving an
average of 125 tuna licenses issued per year. The number of longline vessels operating in Mozambique EEZ
has declined substantially since 2007. In 2010, a total of 31 fishing companies were authorized to fish large

pelagic species.

Senegal .

In 2010, the Senegalese industrial tuna fleet consisted of 6 baitboats targeting mainly yellowfin (Fhunnus
albacares), bigeye (Thunnus obesus) and skipjack (Katsuwonus pelamis) and 1 longliner targeting swordfish.
In addition, some artisanal fisheries (handling, troll line and purse seine) and the sport fishery catch billfishes
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(marlins, swordfish and sailfish) and small tunas (kawakawa, king mackerel, frigate etc.). In 2010, total
catches from Senegalese baitboats were estimated at 4,606 tonnes (1,168 tonnes of yellowfin, 2,412 tonnes
of skipjack, 844 tonnes of bigeye). Catches have decreased in comparison with 2009 (6,720 tonnes). This
decrease comes from the decline in fishing effort, from 1,574 fishing days in 2009 to 1,220 in 2010. Longline
catches in 2010 are estimated at 312 tonnes (590 tonnes in 2009). Catches mainly consist of swordfish, sharks
and marlins. Regarding artisanal fisheries, small tuna and tuna-like catches amounted to 8,719 tonnes.
Catches have increased in comparison with 2009 (5,315 tonnes). Regarding the sport fishery, catches were
estimated at 288 tonnes in 2010 for a fishing effort of 682 trips. Regular monitoring of tuna vessel fishing
activities is still undertaken by the team set up by the CRODT at the port of Dakar. The work undertaken
consists in collecting catch and fishing effort statistics. This work is complemented by information from
various sources {plants, fitting-out, Department of Marine Fisheries etc.). Multi-species sampling are also
undertaken in industrial and artisanal fisheries. Thanks to funds from the Enhanced Program for Billfish
Research (EPBR), Istiophorid catch, effort and size sampling is improved at the main artisanal fishing
unloading sites.

South Africa, Republic of

South Africa has three commercial fishing sectors which either target or catch tuna and tuna-like species as
by-catch in the Indian Ocean, These sectors are swordfish/tuna longline, pole and line/ rod and reel, and
shark longline. In addition, there is a boat-based recreational/sport fishery.
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APPENDIX VIII
CONSOLIDATED RECOMMENDATIONS TO CPCS ON IMPROVED DATA COLLECTION,
MONITORING, REPORTING AND RESEARCH

Working Party on Billfish

Data collection and reporting systems

The SC RECOMMENDED that as a matter of priority, India, Iran and Pakistan provide catch-and-effort data and size
data for billfish, in particular gillnet fisheries, as soon as possible, noting that this is already a mandatory
reporting requirement.

Species identification

The SC RECOMMENDED that marlin and sailfish identification material, currently being used by the La Réunion
fleets, be provided to the IOTC Secretariat in the coming months to aid in the development of the identification
cards.

Sampling coverage

The SC RECOMMENDED that Japan increase sampling coverage to attain the minimum recommended by the
Commission (1 fish by metric ton of catch by type of gear and species).

Size data

NOTING that the EU,Portugal had recently reported size data for swordfish from its longline fleets; The SC
RECOMMENDED that the EU,Portugal report size data for marlin and sailfish species for its longline fleets,
noting that this is already a mandatory reporting requirement.

NOTING that eleven longliners from the EU,United Kingdom, Kenya, Guinea, and Tanzania have operated in the
Indian Ocean in recent years; The SC RECOMMENDED that the EU,United Kingdom, Kenya, Guinea, and
Tanzania make every possible effort to collect and report size data for billfish species for their longline fleets,
noting that this is already a mandatory reporting requirement.

The SC RECOMMENDED that Japan and Taiwan,China analyse the size samples collected from their longline
fisheries for swordfish and marlins in order to verify if the length frequencies derived from such samples are
representative of their fisheries. In particular Japan to compare length frequency distributions derived from
samples collected:

¢ by fishermen on commercial vessels
¢ by observers on commercial vessels
e by scientists on research and training vessels.

The SC RECOMMENDED that Taiwan,China collect and provide the IOTC Secretariat with size data for billfish
caught by its fresh tuna longliners, noting that this is already a mandatory requirement.

The SC RECOMMENDED that the EU,Spain longline fleet provide the IOTC Secretariat with catch-and-effort and
size data of marlins and sailfish by time and area strata, noting that this is already a mandatory reporting
requirement.

Sports fisheries

The $C RECOMMENDED that the African Billfish Foundation continue its important work, particularly in the areas
of collaborative research aimed at obtaining more information on movements of billfishes, via both conventional
and archival tagging programs that will allow the collection of information on both horizontal and vertical
movements.

Mozambique billfish landings

The SC RECOMMENDED that sports fishety and other recreational fishery catches taken from Mozambique waters
should be reported to the WPB in 2012,

India longline fishery: Indo-Pacific sailfish

The SC RECOMMENDED that Indian scientists continue to carry out new and innovative research on billfish species,
and to report findings to each WPB meeting.

Sri Lankan billfish fisheries

The SC RECOMMENDED that as a matter of priority, Sti Lanka increase sampling coverage to attain at least the
coverage levels recommended by the Commission, including:

o catches sampled for at least 5% of the vessel activities for coastal fisheries, including collection of
catch, effort and size data for IOTC species and main bycatch species;
¢  implementation of lagbook systems for offshore fisheries,
The information collected through the above activities should allow Sri Lanka to estimate catches by gear and
species for billfish and other important IOTC or bycatch species.

The SC RECOMMENDED that billfish catches by Sri Lankan vessels, by gear and location, as per I0TC
requirements, be presented at the next WPB meeting.

Portugaese longline fishery

The SC RECOMMENDED that EU,Portugal scientists undertake a CPUE analysis for the EU,Portugal longline fleet,
and to consider combining the analysis with catch-and-effort data from the EU,Spain longline fleet for the next
WPB meeting.
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Logbook coverage
The SC RECOMMENDED that Japan and Taiwan,China analyse the size samples collected from their longline
fisheries for swordfish and marlins in order to verify if the length frequencies derived from such samples are
representative of their fisheries. In particular Japan to compare length frequency distributions derived from
samples collected:
¢ by fishermen on commercial vessels
¢ by observers on commercial vessels
» by scientists on research and training vessels,

Working Party on Temperote Tunas

Review of the data available for temperate tuna species

The SC NOTED the main albacore data issues that are consuiered to negatively affect the quality of the statistics
available at the IOTC, by type of dataset and fishery, which are provided in Appendix V [Report of the
WPTmT03], and RECOMMENDED that the CPCs listed in the Appendix, make efforts to remedy the data
issues identified and to report back to the WPTmT at its next meeting.

Logbook coverage

The SC RECOMMENDED that the main fleets catching albacore (Japan, Taiwan,China and Indonesia) collect
biological information on albacore caught in their fisheries, preferably through observer programines, and
provide this information (including the raw data) to the Secretariat in 2012.

Catch-and-effort and Size data

The SC RECOMMENDED that as a matter of priority, India provide catch-and-effort data and size data for temperate
tuna, in particular from 1ts commercml longline fleet, as soon as possible, noting that thls is already a mandatory

reporting requirentemnt: —

The SC RECOMMENDED that as a matter of priority, Indonesia and Malaysia provide catch-and-effort data and size
data for temperate tuna, in particular for their fresh tuna and/or deep-freezing longline fleets, as soon as possible,
noting that this is already a mandatory reporting requirement. Reporting should also include data from their
vessels operating from other CPCs.

The SC RECOMMENDED that size data for albacore from the Japanese longline fleet are collected and reported to
the IOTC Secretariat in 2012, with a summary to be provided to the WPTmT.

The SC RECOMMENDED that Japan and Taiwan,China analyse the size samples collected from their longline
fisheries for albacore in order to verify if the length frequencies derived from such samples are representative of
their fisheries. In particular Japan to compare length frequency distributions derived from samples collected:

+ by fishermen on commercial vessels
+ by observers on commercial vessels
¢ by scientists on research and training vessels.

The SC RECOMMENDED that as a matter of priority, the Philippines provide size data for temperate tuna, noting that
this is already a mandatory reporting requirement.

Observer data from China

Noting that the current information available on albacore biology from the Indian Ocean is limited, the SC
RECOMMENDED that China provide further updates on research carried out as part of its national observer
program, at the next session of the SC and ENCOURAGED .other CPCs to provide similar research reports on
albacore biology, either from data collected through observer programs or other research programs, at the next
WPTmT meeting.

Noting that there are difficulties faced by some CPCs in collecting gonad samples from albacore — albacore is generally
frozen whole and not gutted, the SC RECOMMENDED that CPCs, in particular Japan, collect gonad samples
from albacore to confirm the spawning time and location of the spawning area that are presently hypothesized
for albacore, over the coming year and to report findings at the next WPTmT.

Korean catch and effort for albacore )

Noting that the nominal catch (NC) data provided at the WPTmT03 meeting was found to conflict with the NC data
histery provided by the Republic of Korea for all years prior to 1994, and for catch-and-effort data for most of
the history of the longline fleet, the SC RECOMMENDED that the Rep. of Korea liaise with the Secretariat to
provide a fully justified revised catch history which will replace the data currently held by the Secretariat before
the end of 2011.

Indonesian longline fishery

Noting that Indonesian catches represent more than 40% of the total albacore catches in the Indian Ocean, determined
from the revised catch history developed by the Secretariat, the SC RECOMMENDED that Indonesia further
strengthen sampling efforts on its coastal and off-shore fisheries in early 2012, where required, and liaise with
the Secretariat in order to better determine the catches of albacore by the Indonesian longline fleet.

The SC RECOMMENDED that as a matter of priority, India, Indonesia and Japan increase sampling coverage to attain
at least the coverage levels recommended by the Commission, including:

¢ catches sampled or observed for at least 5% of the vessel activities, including collection of catch,
effort and size data for JOTC species and main bycatch species;
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implementation of logbook systems for offshore fisheries.

The information collected through the above activities should allow Indla, Indonesia and Japan to estimate
catches by gear and species.

Piracy in the Indian Qcean

The SC RECOMMENDED that given the potential impacts of piracy on the albacore fishery through the relocation of
longliners into traditional albacore fishing grounds, specific analysis should be carried out and presented at the
next WPTmT meeting by CPCs most affected by these activities, including Japan, Republic of Korea and
Taiwan,China.

CPUE discussion summary

The SC RECOMMENDED that the following matters be taken into account when undertaking CPUE standardisation

analysis;
L ]

The SC AGREED that changes in species targeting is the most important issue to address in CPUE

standardisations, and that the following points should be taken into consideration:

i. While hooks between floats (HBF) provides some indication of setting depth, it is generally
considered not to be a sufficient indicator of species targeting. HBF is just one aspect of the
setting technique, which can vary by species, area, set-time, and other factors,

ii. Highly aggregated (e.g. 5x5 degrees) data can make it difficult to observe the factors driving
CPUE in a fishery, in particular the targeting effects. Operational data provides additional
information that may allow effort to be classified according to fishing strategy (e.g. using cluster
analyses or regression trees to estimate species targeting as a function of spatial areas, bait type,
catch species composition, set-time, vessel-identity, skipper, etc.). Operational data also permits
vessel effects to be included in analyses.

iii. The inclusion of other species as factors in a Generalized Linear Model {GLM) standardization
may be misleading, because the abundance of all species changes over time. Including these
factors may also fail to resolve problems due to changes in targeting, particularly when modeling
aggregated data. However, comparing models with and without the other species factors can be
useful to identify whether there is likely to be a targeting problem.

The SC AGREED that appropriate spatial structure needs to be considered carefully as fish density

(and targeting practices) can be highly variable on a fine spatial scale, and it can be misleading to

assume that large areas are homogenous when there are large shifts in the spatial distribution of

effort, The following points should also be taken into consideration:

i. Addition of finer scale (e.g. 5x5 degrees) fixed spatial effects in the model can help to account
for heterogeneity within sub-regions.

ii. Efforts should be made to identify spatial units that are relatively homogeneous in terms of the
population and fishery to the extent possible (e.g. uniform catch size composition and targeting
practices).

iii. There may be advantages in conducting separate analyses for different sub-regions. The error
distribution may differ by sub-region (e.g. proportion of zero sets), and there may be very
different interactions among explanatory variables.

iv. If the selectivity differs among regions {e.g. due to spatial variability in the age composition of
the population, it may not be appropriate to pool sub-regional indices into a regional index (e.g.
albacore populations seem to be partitioned with spawners caught predominantly in the
equatorial/tropical regions and juveniles caught predominantly in the temperate waters and the
two age categories could have somewhat different CPUE trends).

v. The possibility of defining a representative ‘space-time’ window: if this leads to the
identification of a fishery with homogeneous targeting practices, it is probably worthwhile.
However, it may not be possible to identify an appropriate window, or the window may be so
small that it is not representative of the larger population (or has a high variance).

The SC AGREED that if there are many observations with positive effort and zero catch, it is worth
considering models which explicitly model the processes that lead to the zero observations (e.g.
negative binomial, zero-inflated or delta models). Adding a small constant to the lognormal model
may be okay if there are few zeroes, but may not be appropriate for areas with many zero catches
(e.g. north of 10°S). Sensitivity to the choice of constant should be tested.
The SC NOTED that the appropriate inclusion of environmental variables in CPUE standardization
is an ongoing research topic. The SC AGREED that ofien these variables do not have as much
explanatory power as, or may be confounded with, fixed spatial effects. This may indicate that
model-derived environmental fields are not accurate enough at this time, or there may need to be
careful consideration of the mechanisms of interaction to include the variable in the most
informative way.

The SC AGREED that it is difficult to prescribe analyses in advance, and model building should be

undertaken as an iterative process to investigate the processes in the fishery that affect the

relationship between CPUE and abundance. Specifically:
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i. Model building should proceed with a stepwise introduction of explanatory terms, in which the
net effect of each level of complexity is presented, Parameter estimates should be presented and
examined to see if the mechanism makes sense and the contribution has a practical influence.

ii. Simulations have shown that model selection using Akaike Information Criterion (AIC) tends to
recommend over-parameterized models,

The SC also ENCOURAGED data to be used in stock assessments, including CPUE standardisations, be made
available not less than three months before each meeting by CPCs and where possible, data summaries no later
than two months prior to each meeting, from the IOTC Secretariat; and RECOMMENDED that data to be used
in stock assessments, including CPUE standardisations be made available not less than 30 days before each
meeting by CPCs.

Stock assessment

Noting that the only stock assessment for albacore was not made available by the authors until the 19 September, 2011
which did not allow the other participants of the meeting to adequately review the methodology, the SC
reminded working party participants of the 2010 Scientific Committee RECOMMENDATION that stock
assessment papers need to be provided to the Secretariat for posting to the IOTC website no later than 15 days
before the commencement of the relevant meeting.

The SC AGREED that there is value in undertaking a number of different modelling approaches to facilitate
comparison, and RECOMMENDED that spatially structured integrated models, which are capable of more
detailed representation of complicated population and fishery dynamics, and integrate several sources of data and
biological research that cannot be considered in the simpler production models, be carried out for the next
WPTmT.

Working Party on Tropical Tunas _

Review of the data available for tropical tuna species

The SC NOTED the main tropical tuna data issues that are considered to negatively affect the quality of the statistics
available at the IOTC, by type of dataset and fishery, which are provided in Appendix V [Report of the
WPTT13}, and RECOMMENDED that the CPCs listed in Appendix V {Report of the WPTT13] make efforts to
remedy the data issues identified and to report back to the WPTT at its next meeting.

Review of the data available for tropical tuna species

The SC RECOMMENDED that as a matter of priority, Pakistan provide catch-and-effort data and size data for tropical
tunas, in particular from their gillnet fisheries, noting that this is already a mandatory reporting requirement.

The SC welcomed the efforts of Sri Lanka to improve data collection and management for its fisheries and
RECOMMENDED that the IOTC-OFCF project and Sri Lanka continue their cooperation towards improving
the collection and reporting of fisheries statistics and to report back to the WPTT at its 2012 Session.

The SC RECOMMENDED that Maldives report catch and effort data as per the IOTC standards for 2010 and that for
earlier statistics (2002 to 2009), and that they are reported by atoll, month, gear and species, as it was done in the
past. .

The SC urged Madagascar and Yemen to collect and report statistics on their coastal fisheries and RECOMMENDED
that these countries request assistance from the IOTC Secretariat where required.

The SC RECOMMENDED that Philippines investigate the reasons for the differences between bigeye tuna export data
and reported catch data from their longline fishery, and te report findings to the next WPTT meeting.

The SC RECOMMENDED that Iran and Pakistan report size data for tropical tuna species, as per the IOTC
requirements, for their gillnet fleets, noting that this is already a mandatory reporting requirement, and that the
Secretariat assist Iran and Pakistan to facilitate reporting of this information where required.

The SC RECOMMENDED that India, Malaysia, Oman and Philippines make every possible effort to collect and
report size data for tropical tuna species for their longline fleets, noting that this is already a mandatory reporting
requirement.

The SC RECOMMENDED that Indonesia report size data for tropical tuna species for its longline vessels as soon as
possible as per [OTC standards, noting that this is already a mandatory reporting requirement.

The SC RECOMMENDED that Japan increase sampling coverage to attain at least the minimum required by the IOTC
Resolution 10/02 on mandatory statistical requirements (1 fish by metric ton of catch by type of gear and
species), and for the IOTC Secretariat to assess levels of reporting for Japan upon receiving size data for 2010
amd to report back to the WPTT at its next meeting

The SC RECOMMENDED that biological data is gathered and reported to the IOTC Secretariat in order to develop
specific length-age, length-weight and processed weight-live keys for the Indian Ocean tropical tuna species, in
particular by the main longline fisheries (Taiwan,China, Indonesia, Japan, EU and China).

Noting the importance of biological information to be considered in the stock assessment meodels, the SC
RECOMMENDED that gonad cellection and calculation of the gonadosomatic index for yellowfin tuna be
carried out prior to the next WPTT meeting.

The SC RECOMMENDED that Japan and Taiwan,China review catch, effort and size frequency datasets in order to
assess reasons for discrepancies identified by the IOTC Secretariat and to report results at the next meeting of the
WPTT, including a comparison of length frequency data samples collected from commercial and research and
training vessels, - '
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The SC RECOMMENDED that all CPCs catching small yellowfin tuna should undertake scientific sampling of their
yellowfin tuna catches in order to identify potential bigeye tuna catches (in particular for those CPCs identified
in previous paragraphs) and to report findings at the next WPTT meeting.

Mozambique catch data

Noting the difficulties Mozambique has experienced in. receiving the logbooks of fishing vessels licensed to fish in its
EEZ, the SC RECOMMENDED that the CPCs ¢oncerned send the logbook data to Mozambique, noting that
this is already a mandatory requirement under IOTC Resolution 08/04 concerning the recording of caich by
longline fishing vessels in the IOTC area and Resolution 10/03 concerning the recording of catch by fishing
vessels in the I0TC area,

Noting that to date, Mozambique has not reported data for its coastal fisheries to the IOTC Secretariat the SC
RECOMMENDED that data are collected and reported as soon as possible. .

Comoros artisanal fisheries

The SC welcomed the implementation of a frame survey and of a new sampling programme in the Comoros and
strongly RECOMMENDED that Comoros maintain this activity after the end of the programme to be able to
report annual data as per IOTC requirements.

Malaysian fisheries

Noting that to date, vessels flagged to Malaysia are not using logbooks to record their activities, as required by IOTC
Resolution 08/04, which includes minimum requirements for collecting and reporting operational data, the SC
RECOMMENDED that Malaysia implement the requirements under Resolutton 08/04 as a matter of priority.,

Indian fisheries

Noting that India has a large data set collected on the research longline vessels operated by the Fishery Survey of India
during the last 30 years, the SC RECOMMENDED that Indian scientists participate in the CPUE
standardization workshop in order to assess the value of using this information,

Thailand fisheries

Noting that both the total catches and species composition presented for purse seine vessels flagged to Thailand were
substantially different from those reported for other purse seine fleets operating in the Indian Ocean, and that the
difference may originate from Thai and EU purse seiners operating in different areas, the SC RECOMMENED
that the EU and Thailand further investigate the reasons for this difference and to report findings to the next
WPTT meeting.

Republic of Korea longline fishery

Noting that the nominal catch (NC) and the catch-and-effort (CE) data provided at the WPTT13 meeting was found to
conflict with the historical data for the longline fleet previously provided by the Rep. of Korea to the 10TC
Secretariat, and that the differences were due to the ongoing internal data review by the Rep. of Korea, the SC
RECOMMENDED that the Rep. of Korea liaise with the Secretariat to provide a fully justified revised catch
history which will replace the data currently held by the Secretariat before the end of 2011.

LR. Iran fisheries

The SC RECOMMENDED that the LR. Iran strengthen its port sampling so that bigeye tuna can be properly identified
and its catches estimated routinely by field samplers.

Maldives tuna kength sampling

Noting that to date no bigeye tuna have been reported as being caught by the Maldives pole-and-line fleet, despite
independent verification of substantial numbers of bigeye tuna being caught by these vessels, the SC
RECOMMENDED that the Maldives rapidly improve species identification in logbooks and in their sampling
programme.

Maldives yellowfin tuna fishery

The SC comimended the authors for the efforts devoted to reviewing the time-series of catch and length data for the
fisheries in the Maldives and the results presented to the meeting. In this regard, the SC RECOMMENDED that
the revised dataset be reported to the IOTC Secretariat by the end of 2011, so that the IOTC databases can be
updated to include the latest estimates produced by the Maldives.

Noting that an ad-hoe procedure had been used to separate length frequency samples of yellowfin tuna not recorded by
gear, in particular those combining specimens of yellowfin tuna caught by pole-and-line and handline gears
during the same trip, the SC RECOMMENDED that the Maldives validate the procedure using samples
collected for each individual gear, in port or, where not possible, through observers onboard baitboats, and to
report progress to the next WPTT meeting.

Maldives skipjack tuna fishery

Noting that the Maldivian skipjack tuna catch is not separated for FAD and free schools, and therefore the proportion of
skipjack tuna caught under the FADs anchored around the Maldives is unknown, the SC RECOMMENDED
that the Maldivian data collection system is improved in order to account for the association of the reported
catch, as this could improve the standardization of the pole-and-line CPUE.

Review of new information on the status of skipjack tuna

Noting that catch rates by free and associated school sets for purse seine have showed analogous absolute levels on
yearly fluctuations over the time-series, the SC RECOMMENDED that EU scientists explore the reasons for
this, and to report findings at the next session of the WPTT.
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The SC RECOMMENDED further investigation of the existing data irregularities, and expansion of the logbook
programme to improve CPUE analyses for skipjack tuna in the Indian Ocean, and for information on these
matters to be presented to the next meeting of the WPTT.

Review of new information on the status of yellowfin tuna

The SC NOTED that the change in gear appears to have had the effect of increasing the ratio of yellowfin tuna in the
Japanese longline catch when compared to bigeye tuna. The SC also NOTED that other factors associated with
targeting shifis could be explored in more detail (e.g. NHFCL might not always be the best indicator of hook
depth or targeting). Understanding the interactions among NHFCL, fine-scale oceanographic condition, and gear
shape under the water might bring farther improvement of the CPUE standardization and, thus, the SC
RECOMMENDED to further examine those issues in the fature.

Review of new information on the status of bigeye tuna

The SC RECOMMENDED that the following matters be taken into account when undertaking CPUE standardisation
analysis for bigeye tuna as weil as yellowfin tuna in 2012:

¢ The SC AGREED that changes in species targeting is the most important issue to address in
CPUE standardisations, and that the following points should be taken into consideration:

i.  While hocks between floats (HBF) provides some indication of settmg depth, it is generally
considered not to be a sufficient indicator of species targeting. HBF is just one aspect of the
setting technique, which can vary by species, area, set-time, and other factors,

ii. Highly aggregated (e.g. 5x5 degrees) data can make it difficult to observe the factors
driving CPUE in a fishery, in particular the targeting effects. Operational data provides
additional information that may allow effort to be classified accordmg to fishing strategy
(e.g. using cluster analyses or regression trees to estimate species targeting as a function of

spatial areas, bait type, catch species composition, set-time, vessel-identity, skipper, etc.).
Operational data also permits vessel effects to be included in analyses.

ili. The inclusion of other species as factors in a Generalized Linear Model (GLM)
standardization may be misleading, because the abundance of all species changes over time.
Including these factors may also fail to resolve problems due to changes in targeting,
particularly when modeling aggregated data, However, comparing models with and without
the other species factors can be useful te identify whether there is likely to be a targeting
problem.

s The SC AGREED that appropriate spatial stracture needs to be considered carefully as fish
density (and targeting practices) can be highly variable on a fine spatial scale, and it can be
misleading to assume that large areas are homogenous when there are large shifts in the spatial
distribution of effort. The following poinis should also be taken into consideration:

vi.  Addition of finer scale (e.g. 1x1 degrees or latitude/longitude) fixed spatial effects in the
model can help to account for heterogeneity within sub-regions.

vil.  Efforts should be made to identify spatial units thai are relatively homogeneous in terms of
the population and fishery to the extent possible (e.g. uniform catch size composition and
targeting practices).

viti.  There may be advantages in conducting separate analyses for different sub-regions. The
etror distribution may differ by sub-region (e.g. proportion of zero sets), and there may be
very different inieractions among explanatory variables.

ix. Ifthe selectivity differs among regions (e.g. due to spatial variability in the age composition
of the population), it may not be appropriate to pool sub-regional indices into a regional
index.

Xx. The possibility of defining a representative ‘space-time’ window: if this leads to the
identification of a fishery with homogeneous targeting practices, it is probably worthwhile.
However, it may not be possible to identify an appropriate window, or the window may be
so small that it is not representative of the larger population (or has a high variance).

= The SC NOTED that the appropriate inclusion of environmental variables in CPUE
standardization is an ongoing research topic. The SC AGREED that ofien these variables do not
have as much explanatory power as, or may be confounded with, fixed spatial effects. This may
indicate that model-derived environmental fields are not accurate enough at this time, or there may
need to be careful consideration of the mechanisms of interaction to include the variable in the
most informative way.

Analysis of Tagging Data

The SC NOTED that the sex of most large tagged yellowfin tuna and bigeye tuna recovered in Seychelles on the
European purse seine fleet have been identified since July 2009. This program offers a unique potential to
evaluate if adult yellowfin tuna and bigeye tuna male and female show a differential growth. The results already
obtained tend to confirm the existence of such sex differential growth. Worldwide, this is the first time that
tagged yellowfin tuna and bigeye tuna have been sexed by scientists. The SC RECOMMENDED that this
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sampling programme should be maintained as long as these tunas are recovered in order to ideally sex 100% of
the future recoveries.

The SC RECOMMENDED that more analyses on the tagging data should be undertaken in 2011 and 2012, and should
include the estimation of mixing rates and tag induced mortality (in particular for the small-scale projects). These
analyses should be done in advance of the next Session of the WPTT in order to be included in future analyses
and stock assessments.

The SC RECOMMENDED that analysis of the tagging data carried out in preparation for the Tagging Symposium and
presented at the next WPTT meeting.

Effect of Piracy on Tropical Tuna Catches

The SC RECOMMENDED that given the potential impacts of piracy on fisheries in other areas of the Indian Ocean
through the relocation of longliners to other fishing grounds, specific analysis should be carried out and
presented at the next WPTT meeting by CPCs most affected by these activities, including Japan, Republic of
Korea and Taiwan,China.

Methods

The SC also ENCOURAGED data to be used in stock assessments, including CPUE standardisations, be made
available not less than three months before each meeting by CPCs and where possible, data summaries no later
than two months prior to each meeting, from the IOTC Secretariat, and RECOMMENDED that data to be used
in stock assessments, including CPUE standardisations by CPCs be made available not less than 30 days before
each meeting.

Working Party on Ecosystems and Bycatch

Data available

Noting that the information on retained catches and discards of sharks contained in the IOTC database remains very
incomplete for most fleets, and that catch-and-effort as well as size data are essential to assess the status of shark
stocks, the SC RECOMMENDED all CPCs to collect and report catches of sharks (including historical data),
landings and biological data on sharks so that more detailed analysis can be undertaken for the next WPEB
meeting.

The SC RECOMMENDED that data on marine mammal interactions with IOTC fisheries are collected and reported
by CPCs to the IOTC Secretariat.

The SC NOTED the main bycatch data issues that are considered to negatively affect the quality of the statistics
available at the IOTC Secretariat, by type of dataset and fishery, which are provided in Appendix VI [Report of
the WPEB07], and RECOMMENDED that the CPCs listed in Appendix VI, make efforts to remedy the data
issues identified and to report back to the WPEB at its next meeting,

The SC RECOMMENDED that the actions outlined in Appendix VII [Report of the WPEB07] should be undertaken
by each CPC to improve the standing of the data on sharks, seabirds, marine turtles and marine mammals
currently available at the IOTC Secretariat. In general, these recommendations are made over and above the
existing obligations and technical specifications relating to the reporting of data.

The SC RECOMMENDED that, in addition to the implementation of the Regional Observer Scheme, the collection of
scientific data by all other means available including auto-sampling (collection of data by trained crew) and
electronic monitoring (sensors and video cameras) be encouraged and developed, and for CPCs to report on
progress at the next WPEB meeting.

The SC further NOTED that this could be estimated through the deployment of video monitoring system on the upper
deck, however, the SC RECOMMENDED that intensive sampling with two observers are conducted, whenever
possible, in order to better evaluate this potential bias and to report progress and findings to the next WPEB
meeting.

The SC RECOMMENDED that further research into the effectiveness of circle hooks adopt a multi-species approach,
so as to avoid, as far as possible, promoting & mitigation measure for one bycatch taxon that might exacerbate
bycatch problems for other taxa.

The SC RECOMMENDED that KOTC CPCs eventually translate, print and disseminate the [OTC identifications cards
for marine turtles, seabirds and sharks as a priority to their observers accredited for the Regional Observer
Scheme and field samplers (Resolution 11/04), and to a larger extent to their fishing fleets targeting tuna, tuna-
like and shark species. This would allow accurate observer, sampling and logbook data on marine tustles,
seabirds and sharks to be recorded and reported as per IOTC requirements.

The SC RECOMMENDED that scientists from all CPCs having fleets using driftnets in the Indian Ocean shall provide
at the next session of the WPEB a report summarizing the known information on bycatch in drifinet fisheries,
including sharks and marine mammals, with estimates of their likely order of magnitude where more detailed
data are not available,

The SC RECOMMENDED that CPCs explore means to undertake research cruises using driftnet vessels in the Indian
Ocean aimed at documenting and quantifying the nature and extent of bycatch in these fisheries and for results to
be presented at the next Session of the WPEB.

Noting the lack of data on bycatch of these fleets, the SC REMINDED coastal countries with gillnet fisheries of their
responsibilities to menitor catches and bycatch of these fisheries and RECOMMENDED them to improve
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sampling of landings, to develop and implement their observer schemes, to seek support from the IOTC to
develop such activities if necessary and report on progress at the next Session of the WPEB.

Sharks and rays
The SC NOTED the absence of information on shark catches from artisanal fisheries in Mozambique and
RECOMMENDED that information on bycatch from artisanal fisheries is provided at the next Session of the
WPEB.

Noting the absence of data on fishing effort, numbers and species of sharks caught, the SC RECOMMENDED that the
data collection system in Madagascar is strengthened in order to provide catch and effort reporis that are
consistent with IOTC standards and ENCOURAGED Madagascar to work with the IRD of La Reéunion to
develop a specific logbook for their new longline fleet.

The SC RECOMMENDED that all available data and/or indicators on oceanic whitetip shark abundance and
population trends are compiled in order to assess current stock status and the level of decline for discussion at the
next WPEB and SC.

The SC RECOMMENDED further research on silky sharks, inclnding the possible construction of a data series
of silky shark abundance from purse seine associated school fisheries.

The WPEB NOTED that it is important to collect data from all major gears catching silky sharks, including but not
restricted to purse seines, longlines and gillnets and the SC RECOMMENDED that indicators of the relative
abundance of silky sharks are developing to better quantify changes in abundance.

The SC NOTED that a protocol of ‘best practices’ for shark handling and release onboard purse seiners will be
developed by the MADE project and ISSF to minimize the risk of injury of vessel crew and will increase shark
survival opportunities and RECOMMENDED that these guidelines are presented at the next session of the
WPEB.

The SC RECOMMENDED that more research is conducted on Othier mitigation methods o be used prior to the sliarks
being brought onboard, as weil as on post-release mortality of sharks.

The SC RECOMMENDED that the recommendations from the KOBE bycatch technical working group are
considered to encourage research and development of best practice with regard to setting nets on whale sharks to
determine the impacts of the practice. It was noted that these practices are generally recorded in logbooks for the
purse seine fleet and the whale sharks are also extracted from the net by fishers, however, it was agreed it would
be useful to have information on the extent of the practice and to develop best practice methods through direct
collaboration with WCPFC.

Noting the summary of available information on the oceanic whitetip shark (Appendix XI} [Report of the
WPEB(7] indicating a decline in abundance over the last past two decades, the SC RECOMMENDED an
urgent need for a more quantitative approach to the assessment of this species.

The SC RECOMMENDED research and development of mitigation measures to minimize bycatch of the oceanic
whitetip shark and its unharmed release for all types of fishing gears and that CPCs with data on oceanic whitetip
sharks (i.e. total annual catches, CPUE time series and size data) to make these available to the next meeting in
2012 when the SC AGREED to revisit the status of oceanic whitetip sharks -and management options be
proposed if appropriate.

Noting that the data holdings of the IOTC Secretariat for sharks are limited and would not facilitate stock
assessments, the SC RECOMMENDED that historic datasets held by CPCs be provided to the IOTC Secretariat
as a matter of urgency, in disaggregated forms.

Seabirds

The SC RECOMMENDED that targeted observer effort be deployed in specific fisheries where high seabird bycatch
is known or suspected.

The meeting NOTED that the development of the mitigation measures outlined in the papers presented [at the
WPEB07] was the result of excellent collaboration between fishers, seabird experts and mitigation technologists
with specialist expertise. Many IOTC members will lack capacity to collect such data, but it is imperative that
this be done if further progress is to be made. The SC RECOMMENDED that CPCs look to establish
collaborative relationships with other CPCs, NGOs and IGOs with the relevant skill set to provide the necessary
training and build capacity.

Marine turtles

The SC further RECOMMENDED that data on incidental catches of marine turtles should be better recorded in the
artisanal and coastal fisheries of the Indian Ocean.

The SC NOTED that no new information regarding the development and implementation of any national
management plans for the reduction of marine turtle bycatch in tuna fisheries was presented and
RECOMMENDED that CPCs develop such a plan and that the scientists participating in the WPEB report on
progress at the next session of the WPEB.

The SC RECOMMENDED that all fleets, including longline, purse seine and gillnet fleets, shall report on
interactions between marine turties and fisheries for tuna and tuna-like species, at the next session of the WPEB.

The SC RECOMMENDED that the development and adoption of improved FAD designs to reduce the incidence of
entanglement of marine turtles and sharks, including the use of biodegradable materials, be undertaken by the
main fleets using FADs, noting that the use of these FADs could become mandatory in the future.
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Other bycatch and byproduct species

Noting the potential negative impacts of fish aggregation devices (FADs) on bycatch in fisheries for tuna and tuna-like
species in the Indian Ocean, the SC RECOMMENDED that CPCs utilizing anchored FADs undertake research
aimed as assessing the effect of anchored FADs on bycatch, and for the results to be reported to the next session
of the WPEB.

Depredation
Noting that there is currently no mandatory requirement to report incidences of depredation, the SC
RECOMMENDED that data collection capacity be strengthened, with regard to depredation, in tonglines and
other major fisheries (i.e, drift gillnets and purse seines). In addition, the use of other data collection methods,
such as questionnaires and interviews (which are an important, inexpensive and rapid method for highlighting
problems), should be encouraged.

Noting that depredation has been reported to be high in some areas of the Indian Ocean (e.g. 19% in the Seychelles

longline fishery: [OTC-2011-WPB09-R), which is much higher than in other regions of the Indian Ocean and
would lead to bias in the CPUE series, the SC RECOMMENDED that the main longline fleets in the Indian
QOcean (Taiwan,China, Japan, Indonesia, EU,Spain, EU,Portugal) carry out research and monitoring programs
aimed at determining the [evel of depredation in a range of areas and under different fishing conditions, and for
the results to be presented at the next session of the WPEB.
The SC RECOMMENDED that research be carried out by EU scientists to analyse the incidental encirclement
of whales, through logbooks and observer data from EU flagged vessels, specifically when setting on whales
prior to the mid-1990s and in association with whales after the mid-1990s. These results should be presented to
the next session of the WPEB.

Depredation
The SC NOTED the development of handling guidelines for cetacean by the WCPFC and RECOMMENDED
that these be presented and discussed at the session of the WPEB.

Noting that the IOTC Secretariat has received limited information to date on marine mammal interactions with
drifinet fisheries in the Indian Ocean, the SC RECOMMENDED that all CPCs using drift gillnets to report all
interactions between marine mammals and drift gillnet fisheries in the Indian Ocean.

Noting that there is no mandatory requirement to record and report incidental catches of marine mammals, the SC
RECOMMENDED all CPCs to collect and report marine mammal incidental catches through their observer
programmes and ENCOURAGED that these interactions are recorded in the logbook of fleets catching species
under the IOTC Agreement and reported to the IOTC Secretariat.

Ecosystem approaches
Noting with concern the high levels of shark byproduct and bycatch reported in many National Reports to the
Scientific Committee, and considering that future management decisions would benefit from collated bycatch
data in an attempt to quantify cumulative bycatch impacts, the SC RECOMMENDED that research be
undertaken as a high priority to assess the cumulative impacts of IOTC fishing operations on bycatch species,
with a particular emphasis on shark species, noting that the data required to do this is already present in the
National Reports of CPCs.

Working Party on Nerific Tunas

Review of data available for neritic tuna species

The SC NOTED the main neritic tuna data issues that are considered to negatively affect the quality of the statistics
available at the IOTC, by type of dataset and fishery, which are provided in Appendix V [Report of the
WPNTO01], and RECOMMENDED that the CPCs listed in the Appendix, make efforts to remedy the data issues
identified and to report back to the WPNT at its next meeting.

Noting that the nominal catch (NC) data provided at the WPNTO1 meeting was found to conflict with the NC data
history provided by Malaysia to the [OTC Secretariat, the SC RECOMMENDED that Malaysia liaise with the
IOTC Secretariat in order to verify and provide a revised catch history which will replace the data currently held
by the IOTC Secretariat before the next WPNT meeting in 2012,

Noting that substantial data sets, i.¢. catch and length frequencies, have been collected in India and that several studles
analysing these data sets have already been undertaken, the SC RECOMMENDED that this data be reported to
the IOTC Secrctarjat as per the requirements adopted by all IOTC Members through Resolution 10/02
mandatory statistical requirements for IOTC Members and Cooperating non-Contracting Parties.

Noting that the paper presented by Indian scientists did not contain information on narrow-barred Spanish mackerel
{Scomberomorus commerson) and Indo-Pacific king mackerel (S. guttafus) which are covered under the mandate
of the WPNT, the SC RECOMMENDED that fishery information on these mackerel species caught in Indian
fisheries be presented at the next meeting of the WPNT.

The SC AGREED that there appears to be large datasets available on neritic tuna species caught by fleets of the coastal
countries, in particular from India, Indonesia, Malaysia and Thailand, however most of this information has not
been provided to the JOTC Secretariat. As such, the SC RECOMMENDED that these countries, as well as
other CPCs, provide these data sets for neritic tunas, noting that this is already a mandatory requirement as per
the IOTC Resolution 10/02 adopted by the IOTC Members, as this would allow a better assessment of the status
of these stocks.
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Review of information on the status of longtail tuna

Noting that some countries have collected large data sets over long time periods, the SC RECOMMENDED that this
data, as well as data from other countries, be submitted to the IOTC Secretariat as per the requirements adopted
by its members in Resolution 10/02. This would allow the WPNT to develop stock status indicators or a more
comprehensive stock agsessment of longtail tuna in the future,

Review of information on the status of narrow-barred Spanish mackerel

Noting that some countries have collected large data sets over long time periods, the SC RECOMMENDED that this
data, as well as data from other CPCs, be submitted to the IOTC Secretariat as per the requirements adopted by
its members in Resclution 10/02. This would allow the WPNT to develop stock status indicators or a more
comprehensive stock assessment for narrow-barred Spanish mackerel in the future,

Review of information on the status of other neritic tuna species

Noting that some countries have collected large data sets over long time periods, the SC RECOMMENDED that this
data, as well as data for other CPCs, be submitted to the JOTC Secretariat as per the requirements adopted by its
members in Resolution 10/02. This would allow the WPNT to develop stock status indicators or a more
comprehensive stock assessments of other neritic tuna species in the future,

Waorking Party on Data Collection and Statistics

Discrepancy in the size frequency data available from Japan and Taiwan,China for ma]or IOTC species
(yellowfin tuna, bigeye tuna, albacore, swordfish)

Noting the information presented by the IOTC Secretariat on the conflicting estimates of average weight derived from
operational catch and size frequency datasets for the longline fisheries of Japan and Taiwan,China over their
time series, and the concerning effect that the problems identified may have on the assessments of tuna and

~—bilifish species, the SC RECOMMENDED tirat Japan and Taitwarn, China work with the TOTC Secretariat in
order to clarify these issues, and report on their findings at the next meeting of the WPDCS and any other
relevant working party meetings (e.g. WPB, WPTmT and the WPTT).

Update on national Statistics Systems

Noting that while the data collection systems in the Maldives are considered to be appropriately designed, the system
continues to rely on summary reports from Island/Atoll Offices until such time the loghook reporting is fully
established. Given that quality of the reponis from Island/Atoll Offices are deteriorating, the SC
RECOMMENDED that the Maldives considers implementing a sampling program in order to validate these
reports, including the recent logbook data.

The SC RECOMMENDED that the Maldives estimate the quantity of bigeye tuna being caught by its fisheries, in
particular those operating around anchored FADs,

Recommendations to Improve the Quality of the Statistics at the IOTC

The SC recalled iis RECOMMENDATION that as resources become available, the IOTC Secretariat commence the
process to develop a scoring system to assess the quality of data being reporied to the Secretariat, noting that the
allocation of scores to all data items in the IOTC databases will require a substantial investment of resources by
Secretariat. The process shall be implemented gradually, with yellowfin tuna, bigeye tuna and swordfish data as
‘priorities.

The SC RECOMMENDED that countries having sampling schemes or planning to implement such schemes, assess
the precision of estimates of catches from those schemes considering different levels of coverage and report the
results to the WPDCS.

Noting that paragraph % of Resolution 10/04 contains provisions for the reporting of numbers of fishing vessels
monitored and the coverage achieved by gear type, by year to both, the Executive Secretary and the Scientific
Committee, the SC RECOMMENDED that this information is also provided along with the statistics reported
to the IOTC (IOTC Resoclution 10/02).

The SC recalled its RECOMMENDATION for scientists from the EU and Thailand to explore the use of size data
collected on EU vessels for the same areas and periods to adjust the species composition from logbooks reported
by Thai purse seiners, and to report progress to the next WPDCS meeting.

The 8C recalled its RECOMMENDATION that Indonesia reported size frequency data for its longline fleet for 2009

and 2010.
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APPENDIX IX
CONSOLIDATED RECOMMENDATIONS TO THE IOTC SECRETARIAT, CHAIRS AND
NGO’s

Working Party on Billfish

Data inconsistencies for the Japanese and Taiwan,China swordfish catches

The $C RECOMMENDED that the IOTC Secretariat finalize the study aimed at assessing the consistency of average
weights derived from the available catch and effort data, as derived from logbooks, and size data provided by
Japan, Taiwan,China, Seychelles and EU,Spain and to report final results at the next WPB meeting,

Data collection and reporting systems

The SC RECOMMENDED that the IOTC Secretariat travel to India and Pakistan in order to assess the status of data
collection and reporting systems in those countries, and to report back to the WPB at its 2012 session.

The SC RECOMMENDED that the [OTC Secretariat further assist India and Pakistan in the strengthening of data
collection and reporting systems, where required, so as to facilitate reporting of statistics for billfish species as
per [IOTC standards,

Species identification

The SC RECOMMENDED that the IOTC Secretariat, in co]laboratton with relevant experts, develop species
identification cards for marlins and sailfish by the next meeting of the WPB.

Length-age keys and other information

The SC RECOMMENDED that as a matter of priority, the IOTC Secretariat formally request, and provide assistance
where necessary, CPCs that have important fisheries for billfish (EU, Taiwan,China, Japan, Indonesia and Sri
Lanka) to collect and provide the basic data that would be used to establish length-age keys and non-standard
measurements to standard measurements keys for billfish species, and sex ratio data, by sex and area,

The SC RECOMMENDED that the IOTC Secretariat develop a priority list of measurements to be collected for the
purposes of developing length-age keys and other measurement keys, and to communicate this to CPCs before
the end of the year. .

Sampling coverage

The SC RECOMMENDED that the IOTC Secretariat assess levels of reporting for Japan upon receiving size data for
2010-and report back to the next meeting of the WPB.

Logbook coverage

The SC RECOMMENDED that the IOTC Secretariat request countries include levels of precision in their reports of
catch-and-effort for billfish species.

The SC RECOMMENDED that the IOTC Secretariat follow-up on the results of the study with Japan and
Taiwan,China and to report to the next WPB meeting.

The SC RECOMMENDED that the IOTC Secretariat liaise with the EU,Spain in order to assess the status of catch-

~ and-effort data for marlins and sailfish.

Other data matters

The SC RECOMMENDED that the IOTC Secretariat liaise with the Republic of Korea to inform them about the new
nominal catches estimated for its longline fishery.

NOTING that Japanese scientists are assisting the Republic of Korea in the review of catch-and-effort data series for
longline vessels under the flag of Korea; The SC RECOMMENDED that the IOTC Secretariat follow-up with
Japan and the Republic of Korea in order to obtain a new catch-and-effort data series from the Republic of Korea
as soon as possible.

. Sports fisheries

The SC RECOMMENDED that the IOTC Secretariat develop a project aimed at enhancing data recovery from sports
and other recreational fisheries in the region, in collaboration with Kenya and other interested parties, and to
repott progress at the next WPB meeting. '

The SC RECOMMENDED that as a matter of priority, the Chair of the WPB, in collaboration with the IOTC
Secretariat, participating billfish foundations and other interested parties, facilitate the acquisition of catch-and-
effort and size data from sport fisheries, by developing and disseminating reporting forms to Sport Fishing
Centres in the region and to report back to the WPB at its meeting in 2012.

The SC RECOMMENDED that the JOTC Secretariat provide contact details for purse seine and longline fleets
obtained during the Regional Tuna Tagging Project-Indian Ocean (RTTP-10), to participating billfish
foundations so that they may improve their own outreach and awareness campaigns,

The SC RECOMMENDED that the African Billfish Foundation (ABF) work with the IOTC Secretariat to facilitate
engagement between the ABF and IOTC scientists on issues from data analysis to the collection and
dissemination of biological information on biflfish species.

India longline fishery: Indo-Pacific sailfish

The SC RECOMMENDED that as a matter of priority, the IOTC Secretariat liaise with India, Oman, Indonesia,
Philippines and Malaysia in order to improve the quality of the data reported from their longline fleets, by
species, and to report back to the WPB at its next meeting.

Page 75 of 259




I0TC-2011-SC14-R[E]

Indonesian longline fishery

The SC RECOMMENDED that the IOTC Secretariat send a mission to Indonesia to assist in the reporting of catch-
and-effort data and io report progress to the WPB at its next meeting.

Sri Lankan billfish fisheries

The SC RECOMMENDED that the IOTC-OFCF Project assist 8ri Lanka to strengthen sampling efforts on its coastal
and off-shore fisheries in late 2011, where required.

Working Party on Tropical Tunas

Review of the data available for tropical tuna species

Noting that an IOTC mission to Pakistan was scheduled but had to be postponed due to the situation in the country, the
SC RECOMMENDED that the IOTC Secretariat travel to Pakistan once the situation improves, in order to
assess the status of data collection and reporting systems in this country and to report back to the WPTT at its
2012 session.

The SC NOTED the plans from the IOTC-OFCF Project to hold a Catch Estimation Workshep in Indonesia in March
2012, in order to assess data collection and repoiting systems for Indonesia’s coastal and longline fisheries. The
WPTT thanked the IOTC-OFCF Project for this initiative and RECOMMENDED that the outcomes of the
Workshop be reported to the next Session of the WPTT.

The 3C RECOMMENDED that as a maiter of priority, the IOTC Secretariat liaise with India, Oman, Indonesia,
Philippines and Malaysia to implement the minimum requirements of IOTC Resolution 08/04 concerning the
recording of cateh by longline vessels in the IOTC area, in order to improve the quality of the data reported from
their longline fleets, by species, and to report back to the WPTT at its next meeting.

The SC RECOMMENDED that the IOTC Secretariat continue working with the Iranian authorities towards improving
reporting from their purse seine fleet, and to report progress to the WPTT at its next meeting

Noting the difficulties that the IOTC Secretariat has experienced in completing the review of datasets for tropical tunas, .

including the implementation of a scoring system and further use of those scores to derive alternative series of
catches for tropical tuna species, the SC RECOMMENDED that the Secretariat makes every possible effort to
finalize this work before the next meeting of the WPTT in 2012,

Noting the preliminary results of a study conducted by the IOTC Secretariat comparing average weights, as derived
from the length frequency, and time area catches in number and weight available for the longline fleets of Japan
and Taiwan,China, the SC RECOMMENDED that the IOTC Secretariat complete this study and present results
to the next meeting of the WPDCS.

Review of new information on the status of yellowfin tuna

The SC thanked Dr. Adam Langley {(consultant} for his contributions and expertise on integrated stock assessment
models, and RECOMMENDED that his engagement be renewed for the coming year.

The SC RECOMMENDED that the IOTC stock assessment scientist and consultant work in collaboration with
Japanese scientists and other interested participants to produce an 8§53 assessment for yellowfin tuna in 2012 for
presentation to the WPTT.

Working Party on Ecosystems and Bycatch

KOBE process

The SC RECOMMENDED that the Secretariat maintain its involvement in the KOBE process and to lead and/or
facilitate the IOTCs involvement with the Bycatch Joint Technical Working Group.

Noting paragraph 14 of Resolution 11/04 on a Regional Observer Scheme which states that “The funds available from
the TOTC balance of funds may be used to support the implementation of this programme in developing States,
nolably the training of observers and field samplers”, and that the IOTC Secretariat has hired a consultant to
carry out an evaluation of the data cellection and reporting capabilities of a number of developing coastal state
CPCs, the SC RECOMMENDED that the IOTC Secretariat facilitate the training of observers and field
samplers according to the IOTC Regional Observer Scheme Manual and Observer Trip Report Template,

The SC RECOMMENDED that all CPCs comply with the requirements of Resolution 09/06 on Marine Turtles which
states that “CPCs with longline vessels that fish for species covered by the IOTC Agreement shall: Ensure that
the operators of all longline vessels carry line cutters and de-hookers in order (o facilitate the appropriate
handiing and prompt release of marine turtles caught or emangled, and that they do so in accordance with
TOTC Guidelines to be developed. CPCs shall also ensure that operators of such vessels are required to carry
and use, where appropriate, dip-nets, in accordance with guidelines to be adopted by the IOTC.”, and that the

IOTC Secretariat develop guidelines for handling and de-hocking marine turtles caught on longliners, and for

these to be distributed to all CPCs before the next WPEB meeting.

The SC RECOMMENDED that the IOTC Secretariat develop an identification guide for hooks used in IOTC fisheries,
and to distribute the guide to all CPCs once completed.

The SC RECOMMENDED that the IOTC Secretariat print and disseminate the IOTC identifications cards for marine
turtles, seabirds and sharks using the remaining funds allocated to the task and to distribute these to developing
coastal states as a priority, for use by observers accredited for the Regional Observer Scheme and field samplers
(Resolution 11/04), and to a larger extent to their fishing fleets targeting tuna, tuna-like and shark species. This
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would allow accurate observer, sampling and logbook data on marine turtles, seabirds and sharks to be recorded
and reported as per [OTC requirements.

The SC REITERATED that CPCs should fulfill their FAQO obligation to assess the need for an NPOA-Sharks and
develop plans if appropriate. The SC RECOMMENDED that to assist in this, the [OTC Secretariat should
revise annually the table summarising progress towards the development of NPOA-Sharks by CPCs for the
congideration as each WPEB and the Scientific Comimittee meeting,

The SC RECOMMENDED a databank of geo-referenced photographs of sharks (and other species groups) caught in
the Indian Ocean be established at the IOTC Secretariat with contributions by scientists and observers from the
region, The SC NOTED that this would be a useful tool for verification of species identifications.

Marine turtles

The SC RECOMMENDED that the comprehensive 'Assessment of the conservation status of the leatherback turtle in
the Indian Ocean and South-East Asia’, prepared by IOSEA in 2006, be reviewed, especially with regard to its
recommended follow-up.

Working Party on Data Collection and Statistics

The SC RECOMMENDED that the IOTC Secretariat makes an evaluation of the costs associated with data
management of the observer data (e.g. development and maintenance of a database, data entry etc.).

IOTC Data Summary and Field Manual

Noting that the IOTC Secretariat has not resumed the publication of the IOTC Data Summary due to a lack of resources,

' the SC RECOMMENDED that the [OTC Secretariat design a new Data Summary and present an example at
the next meeting of the WPDCS and for publication on the new IOTC website once completed.
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APPENDIX X
EXECUTIVE SUMMARY: ALBACORE TUNA

b [ndian Ocean Tuna Commission
 Commission des Thons de 'Océan Indien

1ot cioi

Status of the Indian Ocean Albacore Tuna Resource
(Thunnus alalunga)

TABLE 1, Status of albacore (Thunnus alalunga) in the Indian Ocean,

2011 stock
status
determination

2010%

Area! Indicators — 2011 assessment

Catch 2010: | 43,7111
Average catch 2006-2010: | 41,074 ¢
MSY (1 model): | 29,900 t(21,500-33,100 t)

Indian Ocean FrisFasy tmode—|--61-(i-19-2.22*
BZOIOJBMSY (1 model): 0.89 (0.65—1.12)*
BgmojB]gso(l rnodel): 0.39 (n.a.)
'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

The stock status refers to the most recent years’ data used for the assessment.

*(Note: at this time the WPTmT had limited confidence in the assessment results (refer to paragraphs 71-77 in the report of
the WPTmT03 (I0TC-2011-WPTmT03-R) for further clarification).

Colour key Stock overfished(SB,.,,/SByy

Stock subject to overfishing(Fyear

Stock not subject to overfishing (Fyeu/Fusy= 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for albacore in the Indian Ocean noting that there
remains considerable uncertainty about the relationship between abundance and the standardized CPUE series, and
about the total catches over the past decade.

Stock status. Trends in the Taiwan,China CPUE series suggest that the longline vulnerable biomass has declined to
about 39% of the level observed in 1980. There were 20 years of moderate fishing before 1980, and the catch has
more than doubled since 1980. Catches have increased substantially since the previous albacore assessment when
there was considered to be a risk that SB<SB gy, so the risk will have increased further. It is considered likely that
recent catches have been above MSY, recent fishing mortality exceeds Fey (F 2D|JFMSY > 1). There is a moderate
tisk that total biomass is below Bygy (B2p:o/Busy = 1) (Table 1, Fig. 1).

Qutlook. Maintaining or increasing effort will probably result in further declines in biomass, productivity and
CPUE. The impacts of piracy in the western Indian Ocean has resulted in the displacement of a substantial portion
of longline fishing effort into the traditional albacore fishing areas in the southern and eastern Indian QOcean, It is
therefore unlikely that catch and effort on albacore will decline in the near future.

The SC RECOMMENDED the following:

»  The available evidence indicates considerable risk to the stock status at current effort levels.

¢  The two primary sources of data that drive the assessment, total catches and CPUE are highly uncertain
and should be investigated further as a priority.

¢  Current catches (average ~41,000 t over the last five years, ~44,000 t in 2010} likely exceed MSY
{29,900 t, range: 21,500-33,100 t). Maintaining or increasing effort will probably result in further
declines in biomass, productivity and CPUE.

¢ A Kobe 2 Sirategy matrix was calculated to quantify the risk of different future catch scenarios. However,
a number of inconsistencies between the model and data were noted for future investigation (matrix not
presented here as a result).

Page 78 of 259



IOTC-2011-SC14-R[E]

TB/TBumsy

Fig, 1. ASPIC Aggregated Indian Ocean assessment Kobe plot (95% Confidence surfaces shown around 2010
estimate). Fixed B/K=0.9. Blue circles indicate the trajectory of the point estimates for the TB ratio and F ratio for
each year 1980-2010 (Note: at this time the WPTmT had fimited confidence in the assessment results (refer to
paragraphs 71-77 in the report of the WPTmT03 (IOTC-2011-WPTmTO03~R) for further clarification).

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Temperate Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Albacore (Thunnus alalunga) in the Indian Ocean are currently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:
Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area,
Resolution 09/02 On the implememtation of a limitation of fishing capacity of contracting parties and
cooperating non-coniracting parties. .
¢ Resolution 10/02 mandatory siatistical requirements for IOTC Members and Cooperating non-Contracting
Parties (CPC's).
»  Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
o Resolution 10/07 concerning a record of licensed foreign vessels fishing for tunas and swordfish in the I0TC
area.
s Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the I0TC area.
¢ Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the I0TC Area of
Compefence.

FISHERIES INDICATORS

General

Overall, the biology of albacore stock in the Indian Ocean is not well known and there is relatively little new
information on albacore stocks. Albacore (Thunnus alalunga) life history characteristics, including a relatively late
maturity, long life and sexual dimorphism, make the species vulnerable to over exploitation. Table 2 outlines some of
the key life history traits of albacore specific to the Indian Ocean.

Caich trends

Albacore are currently caught almost exclusively using drifting longlines (98%), and between 20°S and 40°S, with
remaining catches recorded using purse seines and other gears (Fig. 2). Between 1983 and 1992, a large portion of
albacore catches were taken by the Taiwan,China fleet using drifting gillnets (Fig. 2; Table 3) which targeted juvenile
albacore in the southern Indian Ocean (30°S to 40°8). In 1992 the United Nations worldwide ban on the use of drifting
gillnets effectively closed this gillnet fishery.

Catches of albacore were relatively stable until the mid-1980s, except for high catches recorded in 1973 and 1974
(Fig. 2). The catches increased markedly during the mid-1980’s due to the use of drifting gillnets by Taiwan,China,
with total catches in excess of 30,000 t, Following the removal of the drifting gilinet fleet, catches dropped to less than
20,000 t by 1993. However, catches more than doubled over the period from 1993 (less than 20,000 t) to 2001
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{44,000 t). Record catches of albacore were reported in 2007, at around 43,000 t, and again in 2008, at 48,000 t. Catches
for 2009 are estimated to be approximately 40,000 t, while preliminary catches for 2010 amount to 43,711 t (Table 3).

TABLE 2. Biology of Indian O alb Th ial

Range and A temperate tuna living mainly in the mid cceanic gyres of the Pacific, Indian and Atlantic oceans. In the Pacific
stock structure | and Atlantic oceans there is a clear separation of southern and northern stocks associated with the oceanic gyres
that are typical of these areas. In the Indian Ocean, there is probably only one southern stock, distributed from
5°N 1o 40°S, because there is no northern gyre.

Albacore is a highly migratory species and individuals swim large distances during their lifetime. It can do this
because it is capable of thermoregulation, has a high metabolic rate, and advanced cardiovascular and blood/gas
exchange systems. Pre-adults {2-5 year old albacore) appear to be more migratory than adults, In the Pacific
Ocean, the migration, distribution availability, and vulnerability of albacore are strongly influenced by
oceanographic conditions, especiaily oceanic fronts. It has been observed on all albacore stocks that juveniles
concentrate in cold temperate areas (for instance in a range of sea-surface temperatures between 15 and 18°C),
and this has been confirmed in the Indian Ocean where albacore tuna are more abundant north of the subiropical
convergence (an area where these juvenile were heavily fished by drifinet fisheries during the tate 1980°s). It
appears that juvenile albacore show a continuous geographical distribution in the Atlantic and Indian oceans in
the north edge of the subtropical convergence. Albacore may move across the jurisdictional boundary between
ICCAT and IOTC.

It is likely that the adult Indian Ocean albacore tunas do yearly cireular counter-clockwise migrations following
the surface currents of the south tropical gyre between their tropical spawning and southern feeding zongs. In the

Atlantic Ocean, large numbers of juvenile albacore are caught by the South African pole-and-line fishery
(catching about 10,000 t yearly) and it has been hypothesized that these juveniles may be taken from a mixture of
fish bom in the Atlantic (north east of Brazil} and from the Indian Ocean. For the purposes of stock assessments,
one pan-ocean stock has been assumed.

Longevity 8 years (reported to 10 years in the Pacific)

Maturity Age: females 56 years; males n.a.
(50%) Size: females n.a.; males n.a.

Spawning Little is known about the reproductive biclogy of albacore in the Indian Ocean but it appears, based on biological

season studies and on fishery data, that the main spawning grounds are located east of Madagascar between 15° and 25°§
during the 4th and 1st quarters of each year. Like other tunas, adult albacore spawn in warm waters (SST>25°C).

Size (fength n.a.

and weight)

n.a. = not available, SOURCES: Froese & Pauly (2009); Xu & Tian (2011)

Catches of albacore in recent years have come almost exclusively from vessels flagged in Indonesia and Taiwan,China,
although the catches of albacore reported for the fresh tuna longline fishery of Indonesia have increased considerably
gince 2003 to around 17,000 t (Fig. 3), which represents approximately 40% of the total catches of albacore in the
Indian Ocean.

Longliners from Japan and Taiwan,China have been operating in the Indian Ocean since the early 1950s (Fig. 3). While
the Japanese albacore catch ranged from 8,000 t to 18,000 t in the period 1959 to 1969, in 1972 catches rapidly
decreased to around 1,000 t, due to a change in the target species, mainly to southern bluefin tuna and bigeye tuna.
Albacore became a bycatch species for the Japanese fleet with catches between 200 t and 2,500 t. In recent years the
Japanese albacore catch has been around 2,000 to 6,000 t.

In contrast to the Japanese longliners, catches by Taiwan,China longliners increased steadily from the 1950's to average
around 10,000 t by the mid-1970s. Between 1998 and 2002 catches ranged between 21,500 t to 26,900 t, equating to
just over 60% of the total Indian Ocean albacore catch. Between 2003 and 2010 the albacore catches by Taiwan,China
longliners have been between 10,000 and 18,000 t, with catches appearing to be on the increase in recent years, There
has been a shift in the proportion of catches of albacore by deep-freezing and fresh-tuna longliners in recent years, with
increasing catches of fresh-tuna (68% of the total catches for 2008—2010) as opposed to deep-freezing longliners (Fig.
2; Table 3).

While most of the catches of albacore have traditionally come from the western Indian Ocean, in recent years a larger
propertion of the catch has come from the southern and eastern Indian Ocean (Fig. 4; Table 4). The relative increase in
catches in the eastern Indian Ocean since the early 2000’s is mostly due to increased activity of fresh-tuna longliners
from Taiwan,China and Indonesia (Indonesia not represented in Fig. 4 as spatial catch-and-effort data is not available or
highly uncertain for these fleets). In the western Indian Ocean, the catches of albacore mostly result from the activities
of deep-freezing longliners and purse seiners.
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Fleets of oceanic gillnet vessels from Iran and Pakistan and gilinet and longline vessels from Sri Lanka have extended
their area of operation in recent years, to operate on the high seas closer to the equator. The lack of catch-and-effort data
from these fleets makes it impossible to assess whether they are operating in areas where catches of juvenile albacore
are likely to occur,

" 50000

» Other

anw Bk “f‘i.l
% Saycholiog
40000 §—m=nrt
EKorea, Republic of

45000

40000 ¥
35000

35000 T wpn
%indoresia
30000 30000 ——Senss

WEL

25000 25000
20000 20000
[5000 15000
16000 10000
$000 5000
- ] - - -
Fig. 2. Annual catches of albacore by gear recorded in the Fig. 3. Annual catches of albacore by fleet recorded in the IOTC

TOTC Database (1961-2010) (Data as of August 2011). Other | Database (1961-2010) (Data as of August 2011).
gears nei (Other); Purse seine (PS); Freezing-longline (LL);
Fresh-tuna Jongline (FLL); Swordfish-longline (ELL).
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Fig. 4a—b. Time-area catches (total combined in tonnes) of albacore estimated for 2009 (left) and 2010 (right) by type of gear:
Longline (LL, green), Driftnet (DFRT, red), Purse seine (PS, purple), Other fleets (OTHER, blue). Time-area catches are not
available for all fleets; catches for those were assigned by 5x5 square and month using information from other fleets. Catches of
fresh-tuna longliners are not represented (Data as of August 2011).
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TABLE 3. Best scientific estimates of the catches of albacore (Thurnnus alalunga) by gear and main fleets [or type of
fishery] by decade (1950-2000) and year (2001-2010), in tonnes. Data as of October 2011, Catches by decade represent
the average annual catch, noting that some gears were not used for all years (refet to Fig. 2).

By decade (average) | - By year (last ton years
Fishery 19508 19608 19708 1980 1990s 205 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
DN 5,823 3,735
LL 3,715 1 17,231 | 16,900 | 15,212 | 21,876 | 20,283 || 38,664 | 29,998 | 17818 | 16,283 | 16,149 | 14,123 | 11,468 | 11,704 | 12,874 | 14,498

FLL 80 314 1,329 | 15493 || 3,728 | 3920 | 6910 | 15242 | 15,524 | 14,455 | 31,759 | 33,965 | 26,619 | 28,752
F§ 195 1,578 855 1,030 755 1,493 230 149 1,338 705 1,391 366 166
L8 8 105 63 251 17 3 2 15 160 21 33 26 42

oT 5 9 24 67 61 148 172 139 13 150 143 108 107 91 293 254

Total 3,721 | 17,240 | 17,005 | 21,620 | 23,584 | 36,844 || 43,845 | 34,829 | 26,355 | 31,906 | 31,979 | 30,234 | 44,055 | 47,189 | 40,178 | 43,711

Fisheries; Driftnet {DN; Taiwan,China); Freszing-longline {(LL); Fresh-tuna longline (FLLY, Purse seine fiee-school (FS); Purse seine associated
school {(LS), Other gears nei (OT). Note: LL includes the ELL catches shown in Fig. 2.
TABLE 4. Best scientific estimates of the catches of albacore (Thunnus alalunga) by fishing area for the period
19502009 (in metric tons). Data as of October 2011.
By decade (average ] By vear (lagt ten years)

Area——1D 19603 1970s—|1980s 15005 { 2000s 8§ 2001 | 2002 1 2003 | 2004 | 2005 2006 2007|2008 2009 2010
N 3,369 8275 1659 5486 8,525 | 21,597 | 20,526 | 13,867 | 14,049 | 19,538 | 19,809 | 18,625 | 34,248 ; 30,18% | 29,827 | 23,257
s 351 8,963 9,346 | 16,134 | 20,158 | 15247 | 23,31% | 20,962 | 12,306 | 12,368 | 12,170 | 11,609 9811 | 17,000 [ 10,351 | 20.454

Total | 3,721 | 17,240 | 17,005 | 21,620 | 28,684 | 36,844 || 43,845 | 34,829 | 26,355 | 31,906 ; 31,979 | 30,234 | 44,059 | 47,189 | 40,178 | 43,711

Areas: North of 10°5 (N); South of 10°S (8}
Uncertainty of catches

Retained catches are fairly well known (Fig. 5); however catches are uncertain for:

» Longliners of Indonesia, India and Malaysia operating in Southern waters: To date, Indonesian, Indian and
Malaysian longline vessels operating in Southern waters have not reported catches of albacore, noting that
the Secretariat has estimated these catches at around 3000 t annually.

s Fleets using gillnets on the high seas, in particular Iran, Pakistan and Sri Lanka: Catches are likely to be less
than 1000 t.

#  Non-reporting industrial longliners (NEI): Refers to catches from longliners operating under flags of non-
reporting countries. Historically high catches, however thought to be between 1000 and 2000 t in recent
years.
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Fig. 5. Uncertainty of annual catch estimates for albacore (1950-2010) (Data as of August 2011).

Catches below the zero-line (Type B} refer to fleets that do not report catch data to the IOTC festimated by the IOTC Secretariat), do not
report catch data by gear and/or species (broken by gear and species by the JOTC Secretariat} or any of the other reasons provided in the
document, Catches over the zevo-line (Type A) refer to fleets for which no major inconsistencies have been foumd to exist. Light bars
represent data for artisanal fleets and dark bars represent data for industrial fleets.

o The catch series for albacore in recent years has changed substantially, especially since 2003, This change
was due to a review of the data series for Indonesian Jongliners (Fig. 6).

¢ Levels of discards are believed to be low although they are unknown for industrial fisheries other than
European (EU) purse seiners.
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" e Catch-and-effort series are available from various industrial fisheries, Nevertheless, catch-and-effort are not
available from some fisheries or they are considered to be of poor quality, especially during the last decade,

for the following reasons:
o uncertain data from significant fleets of longliners, including India, Indonesia and Philippines.

o non-reporting by industrial purse seiners and longliners (NEL).

18
Fresh Tuna Longliners I I
{Indonesia)
Olindonesia~-FLL_2011 [
Bindonesia-FLL_2008 §
3 9 -
L
. €
)]
o
- - 0
P e Rk d 8 85 5 8 8 8 8
Fig. 6. Catches of fresh-tuna longline vessels based in Indonesia (domestic and foreign) estimated in 2011 (1973
2010) versus catches estimated in 2008 (1973-2006). The revised Indonesian nominal catch series data was
estimated by the IOTC Secretariat.

Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU, Spain by five degree square grid from 2007
to 2010 are provided in Fig. 7, and total effort from purse seine vessles flagged to the EU and Seychelles (operating
_under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 8.
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Fig. 7. Number of hooks set {millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).

LLJP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL ({turqueise): swordfish langliners (Australia, EU, Mauritivs, Seychelles and other flects}

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Loagliners from other fleets (includes Belize, China, Philippines, Seychelles, South Affica, Rep. of Korea and various other fleets)
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Fig. 8. Number of hours of fishing(Fhouss) from purse seine vessels by 5 degree square grid and main fleets, for the years 2009
(left) and 2010 (right) (Data as of August 2011).

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japen, Mauritivs and purse seiners of Soviet origin) (excludes effort data for purse
seiners of Iran and Thailand)

Standardised catch—per—unit-effort (CPUE) trends
The CPUE series available for assessment purposes are shown in Fig. 9, although only the Taiwan,China series was

used in the stock assessment model for 2011 for the reasons discussed in [OTC-2011-WPTmT03-R.
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Fig. 9. Comparison of the three CPUE series for Indian Ocean albacore. Series have been rescaled
relative to their respective means from 1960-2010.

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

The size frequency data for the Taiwanese deep-freezing longline fishery for the period 19802009 is available. In
general, the amount of catch for which size data for the species are available before 1980 is still very low. The data for
the Japanese longline fleets is available; however, the number of specimens measured per stratum has been decreasing
in recent years. Few data are available for the other fleets,
¢ Trends in average weight can be assessed for several industrial fisheries although they are incomplete or of
poor quality for most fisheries before 1980, between 1986 and 1991, and in recent years, for the fleets
referred to above (Fig. 10).
¢ Catch-at-Size(Age) tables are available but the estimates are highly uncertain for some periods and fisheries
including:
o all industrial longline fleets before the mid-60s, from the early-1970s up to the early-1980s and
most fleets in recent years, in particular fresh-tuna longliners.
o the paucity of catch by area data available for some industrial fleets (Taiwan,China, NEI, India
and Indonesia).

Page 84 of 259




I0TC-2011-SC14-R[E]

25
i
x

" 45
1

AvgW (kg)

10
)

o -

T T T T F T
1950 1960 1970 1980 1990 2000 2010

Years

Fig. 10. Average weight in kg of the catches of all fleets (blue), gillnet (red), LL-
JPN (dark green), LL-TWN (black), Purseine (green) and other gears {(grey) from
1950 to 2010,

STOCK ASSESSMENT

A single quantitative modelling method, a highly aggregated “A Stock Production Model Including Covariate” (ASPIC)
surplus production model, was applied to the albacore assessment in 2011.

The following is worth noting with respect to the modelling approach used:

s The Taiwan,China CPUE standardisation should be used over the Japanese CPUE series because the Japanese
CPUE demonstrates strong targeting shifts away from albacore (1960s) and toward albacore in recent years (as
a consequence of piracy in the western Indian Ocean), that was not accounted for in the standardization
analysis.

s The Fox model had problems converging to a sensible solution when catch data prior to 1980 were included,
when the Japanese CPUE were given substantial weight, and/or when the initial biomass was constrained to be
less than or equal to the carrying capacity. The Working paper IOTC-2011-WPTmT03-19: 4 note on the
ASPIC Fox model and Indian Ocean albacore assessment, examined this issue and found that the long catch
time seties tends to result in MSY estimates that approach 0. This causes a numerical failure. However, it
appears that a range of MSY values may be reasonably consistent with the data.

The Fox model should be given a realistic biological constraint of B(1980) < carrying capacity (B(1980)/K=0.9),
otherwise the model estimates B(1980) >> K, There was some incompatibility among the CPUE seties, catch data and
the Fox model. The structural rigidity of the Fox model limits the number of ways in which the error processes can be
examined, and it was felt that this limited the scope of the analysis. Attempts to resolve the limitations are encouraged,
as is the use of alternative models.

The general population trends and MSY parameters estimated by the Fox model appeared to be plausibly consistent
with the general perception of the fishery and the data. However, these results are considered to be highly uncertain
because of i) uncertainty in the catch rate standardization, ii) uncertainty in recent catches, and iii} limited ability to
explore alternative interpretations of the data due to software constraints. The WPTmT had limited confidence in the
assessment results. '
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TABLE 5. Albacore (Thunnus alalunga) stock status summary.

Management Quantity Aggregate Indian Ocean
2010 catch estimate 43,700 t

Mean catch from 20062010 41,100 t

MSY (80% CI) 29,900 t (21,500-33,100)
Data period used in assessment 19802010
Faono/Frsy (80% CH) 1.61 (1.19-2.22)
Bao1o/Busy (80% CI) 0.89 (0.65-1.12)
SB3010/SBusy -

Byg1o/Brogp (80% CI) (.39 (n.a.}
SB201¢/5B1eg0 -

B2010/Bisso, F-o -

SB1010/SB1sso, F=o
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APPENDIX X1
EXECUTIVE SUMMARY: BIGEYE TUNA

= [rdian Qcean Tuna Commission
Commission des Thons de FOcéan Indien

iote ctot

Status of the Indian Ocean bigeye tuna resource
(Thunnus obesus)

TABLE 1. Status of bigeye tuna (Thunrnus obesus) in the Indian Ocean.

2011 stock
Area' Indicators — 2011 assessment d etef':::nu:tion
2009°
§83° ASPM*
Catch: | 102,000t 71,500 t
Average catch last 5 years: | 104,700 t 104,700 t
Indian Ocean MSY: | 114,000 (95,600— | 102,900 t (86,600—

183,000 t) 119,300 t)

FoureFumsy: | 0.79(0.50-1.22) | 0.67 (0.48-0.86)

SB../SBusy: | 1.20 (0.88-1.68) | 1.00(0.77-1.24)

SB../SBq: | 0.34(0.26-040) | 0.39

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

The stock status refers to the most recent years’ data used for the assessment,

ICentral point estimate is adopted from the 2010 883 model, percentiles are drawn from a cumulative frequency
distribution of MPD values with models weighted as in Table 12 of 2010 WPTT report (IOTC-2010-WPTT12-R); the
range represents the 5% and 95™ percentiles.

*Median point estimate is adopted from the 2011 ASPM model using stespness value of 0.5 which is the most conservative
scenario {values of 0.6, 0.7 and 0.8, which are more optimistic, are considered to be as plausible as these values but are not
presented for simplification); the range represents the 90 percentile Confidence Interval,

Cutrent period (o) = 2009 for $53 and 2010 for ASPM.

Colour key Stock overfished(SB,.../SBy, Stock not overfished (SB..g/SBser
Stock subject to overfishing(FyeoPFusy> 1)

Stock not subject to overfishing (F zu/Frysy= 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. Both assessments suggest that the stock is above a biomass level that would produce MSY in the
long term and that current fishing mortality is below the MSY-based reference level (i.e. SBoyrem/SBysy > 1 and
Fouea!Frsy < 1) (Table 1 and Fig. 1). Current spawning stock biomass was estimated to be 3440 % (Table 1) of
the unfished levels. The central tendencies of the stock status results from the WPTT 2011 when using different
values of steepness were similar to the central tendencies presented in 2019,

Outlook. The recent declines in longline effort, particularly from the Japanese, Taiwan,China and Republic of
Korea longline fleets, as well as purse seiner effort have lowered the pressure on the Indian Ocean bigeye tuna
stock, indicating that current fishing mortality would not reduce the population to an overfished state.

Catches in 2010 (71,489 t) were lower than MSY values and catches in 2009 (102,664 t) were at the lower range
of MSY estimates. The mean catch over the 2008-2010 period was 93,761 t which is lower than estimated MSY.

The Kobe strategy matrix (Combined SS3 and ASPM) illustrates the levels of risk associated with varying catch
levels over time and could be used to inform management actions (Table 2). Based on the ASPM projections this
year (2011) with steepness 0.5 value for illustration, there is relatively a low risk of exceeding MSY-based
reference points by 2020 both when considering current catches of 71,489 t (maximum of 15% risk of B<Busy)
or 2009 catches of 102,664 t (<40% risk that B,y <Bysy and Fage>Fusv). Moreover, the 883 projections from
last year (2010) show that there is a low risk of exceeding MSY-based reference points by 2019 if catches are
maintained at the lower range of MSY levels or at the catch level of 102,664 t from 2009 (< 30% risk that
Bagis<Busy and < 25% risk that Fap0>FMSY) (Table 1).
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The SC RECOMMENDED the following:
¢  The Maximum Sustainable Yield estimate for the Indian Qcean ranges between 102,900 and 114,000 t
- (range expressed as the median value for 2010 SS3 and steepness value of 0.5 for 2011 ASPM for
illustrative purposes (see Table 1 for further description)). Annual catches of bigeye tuna should not
exceed the lower range of this estimate which corresponds to the 2009 catches and last year management
advice,

s  If the recent declines in effort continue, and catch remains substantially below the estimated MSY of
102,900-114,000 t, then immediate management measures are not required. However, continued
monitoring and improvement in data collection, reporting and analysis is required to reduce the
uncertainty in assessments.

FIFMSY

BBMSY

Fig. 1. S83 Aggregated Indian Ocean assessment Kobe plot. Black circles represent the time series of annual median
values from the weighted stock status grid (white circle is 2009). Blue squares indicate the MPD estimates for 2009
corresponding to each individual prid C model, with colour density proportional to the weighting {each model is also
indicated by a small black point, as the squares from highly down weighted models are not otherwise visible).

TABLE 2. Bigeye tuna: Combined 2010 883 and 2011 ASPM Aggregated Indian Ocean assessment Kobe II
Strategy Matrix. Probability (percentage) of violating the MSY-based reference points for five constant catch
projections (2009 and 2010 catch levels, + 20% and + 40%) projected for 3 and 10 years. K2SM adopted from the 2011
ASPM model using steepness value of 0.5 (values of 0.6, 0.7 and 0.8 are considered to be as plausible as these values
but are not presented for simplification).

Reference point and Alternative catch projections (relative to 2009) and probability (%)
projection timeframe of violating reference point
2010 SS3
60% 80% 100% 120% 140%
(61,200t)  (81,600t) (102,000%) (122,400t}  (142,8001)
SBaoiz < SBusy 19 24 28 40 50
Faa12 > Fusy <1 <6 22 50 68
SBaois < SBusy 19 24 30 - 55 73
Fao19 > Fusy <1 <6 24 58 73
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Reference point and Alternative catch projections (relative to 2010) and probability (%)
projection timeframe of violating reference point
2011
ASPM'’
60% 80% 100% 120% 140%
(42,900t) {57,200t) (71,500t) (85,800¢) (100,100t)
SBap1a < SBusy 4 8 15 24 35
Fao13 > Fusy <1 <l 1 8 33
8B2gz0 < SBusy <1 <] 1 11 41
SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Tropical Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bigeye tuna (Thunnus obesus) in the Indian Ocean is currently subject to a number of conservation and management
measures adopted by the Commission:
Resolution 08/04 concerning the recording of catch by longline fishing vessels in the I0TC area.
Resclution 09/02 On the implementation of a limitation of fishing capacity of coniracting parties and
cooperating non-contracting parties.
s Resolution 10/01 for the conservation and management of tropical tunas stocks in the I0TC area of
competence. '
» Resolution 10/02 mandatory statistical requirements for I0TC Members and Cooperating non-Contracting
Parties (CPC’s).
« Resolution 10/03 concerning the recording of catch by fishing vessels in the I0TC area.
Resolution 10/07 concerning a record of licensed foreign vessels fishing for tunas and swordfish in the IOTC
areq.
s  Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
s Recommendation 10/13 On the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye
tuna, and non targeted species caught by purse seiners,
e Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the I0TC Area of
Competence. .

FISHERIES INDICATORS
General

Bigeve tuna (Thunnus obesus) inhabit the tropical and subtropical waters of the Pacific, Atlantic and Indian Oceans in
waters down to around 300 m. Table 3 outlines some of the key life history traits of bigeye tuna relevant for
management.

i Projections were undertaken with a steepness value at 0.5 which is the most conservative scenario. (values of 0.6, 0.7 and 0.8,
which are more optimistic, are considered to be as plausible as these values but are not presented for simplification).
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Range and Inhahits the tropical and subtropical waters of the Pacific, Atlantic and Indian Oceans in waters down to around
stock sttucture | 300 m. Juveniles frequently school at the surface underneath floating objects with yellowfin and skipjack funas.
Association with floating objects appears less common as bigeye grow older. The tag recoveries from the RTTP-
IO provide evidence of rapid and large scale movements of juvenile bigeye tuna in the Indian Ocean, thus
supporting the current assumption of a single stock for the Indian Ocean. The average minimum distance between
juvenile tag-release-recapture positions is estimated at 657 nautical miles. The range of the stock (as indicated by
the distribution of catches) includes tropical areas, where reproduction occurs, and temperate waters which are
believed to be feeding grounds.

Longevity 15 years

Maturity (50%) | Age: females and males 3 years.
Size: females and males 100 cm.

Spawning Spawning season from December to January and also in June in the eastern Indian Ocean.
season

Size (length Maximum length: 200 cm FL; Maximum weight: 210 kg.

and weight) Newly recruited fish are primarily caught by the purse seine fishery on floating objects. The sizes exploited in the
Indian Ocean range from 30 cin to 180 cm fork length, Smaller fish (juveniles) form mixed schools with skipjack
tuna and juvenile yellowfin tuna and are mainly limited to surface tropical waters, while larger fish are found in
| sub-surface waters.

SOURCES: Neotmom (2004); Froese & Pauly (2009)
Catch trends

Bigeye tuna are mainly caught by industrial purse seine and longline fisheries and appears only occasionally in the
catches of other fisheries (Fig. 2). However, in recent years the amounts of bigeye tuna caught by gillnet fisheries are
likely to be considerably higher than what is reported, due to the major changes experienced in some of these fleets,
notably changes in boat size, fishing techniques and fishing grounds.

Total annual bigeye tuna catches have increased steadily since the start of the fishery, reaching the 100,000 t level in
1993 and peaking at 150,000 t in 1999 (Fig. 2). Total annual catches averaged 130,849 t over the period 20012005 and
104,635 t over the period 2006—2010 (Table 4). In 2010, preliminary catches of bigeye tuna have been estimated to be
at around 71,489 t, representing a large decrease in catches with respect to those estimated for 2009 and previous years
(Figs. 2, 3).

The recent drop in catches of bigeye tuna could be related to the expan.sion of piracy in the western tropical Indian
Ocean, which has led to a marked drop in the levels of longline effort in the core fishing area of the species (Figs.
4a, b),

Bigeye tuna has been caught by industrial longline fleets since the early 1950's, but before the mid-1970°s they only
represented an incidental component of the total catch. With the introduction of fishing practices that improved the
access to the bigeye tuna resource and the emergence of a sashimi market in the mid-1970’s, bigeye tuna became an
important target species for the main industrial longline fleets (Figs. 2, 3). The catches estimated for 2010 are at around
46,000 t, representing less than half the longline catches of bigeye tuna recorded before the onset of piracy in the Indian
Ocean.

The total catch of bigeye tuna by purse seiners in the Indian Ocean reached 40,700 t in 1999, but the average annual
catch for the period 20062010 was 26,000 t (25,000 t for 2001-2005) (Fig. 2). Purse seiners mainly take small juvenile
bigeye tuna (averaging around 5—6 kg) whereas longliners catch much larger and heavier fish; and therefore while purse
seiners take much lower tonnages of bigeye tuna compared to longliners, they take larger numbers of individual fish.

Although the activities of purse seiners have been affected by piracy in the Indian Ocean, the effects have not been as
marked as with longliners. The main reason for this is the presence of security personnel onboard purse seine vessels
since the mid-2009, which has made it possible for purse seiners to operate in the northwest Indian Ocean without a
reduction in fishing effori (Fig. 4). However, in the JOTC area an approximate 30% reduction of the number of purse
seinter has been observed since 2006.
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Fig. 2. Annual catches of bigeye tuna by gear recorded | Fig. 3. Annual catches of bigeye tuna by fleet recorded in

in the IOTC Database (1961-2010) (Data as of | the JOTC Database (1961-2010) (Data as of September
September 2011). 2011).

Fig. 4a-b. Time-area catches (total combined in tonnes) of bigeye tuna estimated for 2009 and 2010 by type of gear: Longline
(LL), Purse seine free-schools (FS), Purse seine associated-schools (LS), and other fleets (OT), including pole-and-line, drifting
gillnets, and various coastal fisheries (Data as of September 2011).

TABLE 4. Best scientific estimates of the catches of bigeye tuna (Thunnus obesus) by gear and main fleets [or type
of fishery] by decade (1950-2000) and year (2001-2010), in tonnes. Data as of October 2011. Catches by decade
represent the average annual catch, noting that some gears were not used for all years (refer to Fig. 2).

By decade (average) - By year (last ten years)

19505 | 1960s 19705 | 19808 1990s 20005 2001 2002 2003 2004 2005 2006 2007 2808 . 2008 2010

LL-TW 6,008 | 18,684 | 23,647 | 28,226 19,75% 14,699 14,693 14,091 11,217 13,288 15,299 17,261 19,630 14,336 9,812 4,490

LL-JP 481 3288 6,820 | 17,716 68,347 &0,z01 80,472 95,807 93,398 | 100,341 '?9,064 73,632 77,695 60,417 59,917 41,875
FS 0 4 1] 2,067 4,568 6,042 4,260 4,099 7172 3,658 5,501 6,408 5670 9648 M7 3,827
LS a 0 ¢ 4,234 18,224 20,147 19,457 24,944 15,662 18,749 17,568 18,243 13,066 19,831 24."-"?;3 18,438
oT 154 279 575 1,544 2,198 FAY 2,564 2,504 2,573 1,549 2,315 2616 2,667 2,897 2,846 2,859

Total 6,642 | 22,252 | 31,043 | $3,787 | 113,437 | 123,666 || 120,447 | 141,445 | 130,023 | 138584 | 122,748 | 118164 | 123,728 | 107,129 | 10%,664 71,489

Flsheries; Longline Taiwan,China and assimilated fleets (LL-TW); Longline Japan and assitnilated fleets (LL-IP); Purse seine free-school (FS),
Purse seine associated school (LS); Other gears nei (OT).

Uncertainty of catches

Retained catches are thought to be well known for the major fleets (Fig. 5); but are uncertain for the fleets listed below,
noting that catches for these fleets are considered to represent a small proportion of total catches:
» Non-reporting industrial purse seiners and longliners (NEI) and for other industrial fisheries (longliners of
India and Philippines).
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Some artisanal fisheries including the pole-and-line fishery in the Maldives.
The gillnet fisheries of Iran and Pakistan.

The gillnet/longline fishery in Sri Lanka,

The artisanal fisheries in Indonesia, Comoros and Madagascar.

120
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| Fig. 5. Uncertainty of annual catch estimates for bigeye tuna (Data as of September 2011).

Catches below the zero-line (Type B) refer to fleets that do not report catch data to the IOTC' festimated by the IOTC Secre.ranaﬁ do not
report catch data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any of the other reasons provided in the
document. Catches over the zero-ling (Type 4) refer to fleets for which no major inconsistencies have been found to exist. Light bars
represent data for artisanal fleets and dark bars represent data for industrial flects.

e  The catch series for bigeye tuna has not been significantly revised since the WPTT12 in 2010.

s Levels of discards are believed to be low although they are unknown for most industrial fisheries, excluding
industrial purse seiners flagged in EU countries for the period 2003-2007.

s  Catch-and-effort series are generally available from the major industrial fisheries. However, these data are
not available from some fisheries or they are considered to be of poor quality, especially throughout the
1990s and in recent years, for the following reasons:

o non-reporting by industrial purse seiners and longliners (NEI)
o no data are available for the fresh-tuna longline fishery of Indonesia, over the entire time series,

and very little data available for the fresh-tuna longline fishery of Taiwan,China.

o uncertain data from significant fleets of industrial purse seiners from Iran and longliners from
India, Indonesia, Malaysia, Oman, Philippines, and Taiwan,China (fresh tuna up to 2006).

o no data available for the highseas gillnet fisheries of Iran and Pakistan and the gillnet/lengline
fishery of Sri Lanka, especially in recent years.

Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig. 6, and total effort from purse seine vessles flagged to the EU and Seychelles (cperating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 7. The total number of fishing trips by vessels flagged to the Maldives by 5
degree square grid, type of boat and gear, for the years 2009 and 2010 are provided in Fig. 8.

Page 92 of 259



I0TC-2011-SC14-R[E]

RSt o P00
. ERE - -

v - L -
LI Psry i- [y

1 i
" "] -~ » - o e

Fig. 6. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).

LLIP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise); swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other fleets)
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main fleets, for the years 2009

(left) and 2010 (right) (Data as of August 2011).

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and athet flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (excludes effort data for purse
seiners of Fran and Thailand)

Fig, 8. Number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat and gear, for the years
2009 (left) and 2010 (right} (Data as of August 2011),

BBN (biue): Baitboat non-mechanized; BBM (Green): Baitboat mechanized, BB (Red): Baitboat unspecified;, UN (Purple): Unclassified gears

Note that the above maps were derived using the available catch-and-effort data in the IOTC database, which is limited to the number of baitboat calls (trips) by

atoll by month for Maldivian baitboats for the period concerned. Note that some trips may be fully devoted to handlining, trolling, or other activities (data by
gear type are hot available since 2002). No data are available for the pole-and-line fisheries of India (Lakshadweep) and Indonesia.
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Standardised catch—per—unit—effort (CPUE) trends

Of the CPUE series available for assessment purposes, listed below, only the Japanese series from the tropical areas of
the Indian Ocean was used in the stock assessment model for 2011 (shown in Fig. 10).

s  Taiwan,China data (1980-2010): Series from document IOTC-2011-WPTT13-39 (Fig. 9).

» Japan data (1960-2010): Series 2 from document IOTC-2011-WPTT13-52. Whole Indian Ocean (Figs. 9
and 10}.

»  Rep. of Korean data (1977-2009): Series from document IOTC-2011-WPTT13-38 (Fig. ).
s Japan data (1960-2010): Series] from document IGTC-2011-WPTT13-52. Troplcal area of Indian Ocean

(Fig. 10).
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Fig. 9. Comparisen of the three standardised CPUE series for Indian Ocean bigeye tuna. Series have
been rescaled relative to their respective means from 1960-2010.
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Fig, 10. Comparison of two Japanese standardised CPUE series for Indian Ocean bigeye tuna, one for
the whole Indian Ocean and one for the tropical area only. Series have been rescaled relative to their
respective means from 1960—2010.

The large increase in both the nominal and standardized bigeye tuna CPUEs for longline fleets in the Indian Ocean (as
well as in the Atlantic) (Figs. 9 and 10). The increase in CPUEs may be due (1) to a large increase in the adult stock
biomass, or (2) more probably to the introduction of deep longline in 1977. The fishery data does not allow to estimate
a fully realistic trend of adult BET biomass during the seventies.

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Trends in average weight (Fig. 11) can be assessed for several industrial fisheries although they are incomplete or of
poor quality for most fisheries before the mid-1980s and for some fleets in recent years (e.g. Japan longline} (see paper
10TC-2011-WPTT13-08).
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Fig. 11. Changes in average weight (kg) of bigeye tuna from 1950 to 2010 — all fisheries combined (Data as
of September 2011).

¢ Catch-at-Size and Age tables are available but the estimates are highly uncertain for some periods and
fisheries including:
o the paucity of size data available from industrial longliners before the mid-60s, from the early-
19705 up to the mid-1980s and in recent years (Japan).
o the paucity of catch by area data available for some industrial fleets (NE], India, Indonesia, Iran,
Sri Lanka).

Tagging data

The WPTT NOTED that a total of 35,971 bigeye tuna were tagged during the Indian Ocean Tuna Tagging Programme
{IOTTP) which represented a 17.8% of the total number of fish tagged. Most of the bigeye tuna tagged (96.1%)
were tagged during the main EU-funded Regional Tuna Tagging Project-Indian Ocean (RTTP-IO} and were
primarily released off the coast of Tanzania (Fig. 12) between May 2005 and September 2007, The remaining
were tagged during small-scale projects around the Maldives, India and the southwest and eastern Indian Ocean
by institutions with the support of IOTC. To date 5,563 (15.7%) of tagged fish have been recovered and reported
to the TOTC Secretariat,

=5
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Fig. 12. Densities of releases (in red) and recoveries (in blue) of bigeye tuna. Data as of September 2011.

STOCK ASSESSMENT

A single quantitative modelling method (ASPM) was applied to the bigeye tuna assessment in 2011, using data from
1950-2010. The following is worth noting with respect to the modelling approach used: .
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o The steepness value (h=0.5) was selected on the basis of the likelihood and was near the lower
boundary of what would be considered plausible for bigeye tuna. Selection of steepness on the basis of
the likelihood was not considered reliable because i) steepness is difficult to estimate in general, and ii)
substantial autocorrelation in the recruitment deviates was ignored in the likelihood term.

¢ (Cohort-slicing 1o estimate ages from lengths introduces substantial errors, for long-living species such
as bigeye tuna, except for the youngest ages.

¢ Uncertainty in natural mortality was not considered.

It is essential to include uncertainty in the steepness parameter as a minimum requirement for the provision of
management advice. The general population trends and MSY parameters estimated by the ASPM model appeared to be
plausibly consistent with the general perception of the fishery and the data. However, these results are considered to be
uncertain because of i) uncertainty in the catch rate standardization, and ii) uncertainty in recent catches.

Management advice for bigeye tuna was based on the 2010 SS3 stock assessment and various steepness scenarios of the
current 2011 ASPM stock assessment results {Tables 1, 5). For last year’s 883 assessment, the data did not seem to be
sufficiently informative to justify the selection of any individual model and the results were combined on the basis of a
model weighting scheme that was proposed to, and agreed by, the WPTT in 2010,

Key assessment results for the 2010 SS3 and 2011 ASPM stock assessments are shown in Tables 1, 2 and 5; Fig. 1.

Table 5. Key management quantities from the 2010 $83 and 2011 ASPM assessments for bigeye tuna in the Indian
Ocean.

Management Quantity 2010 883 2011 ASPM
.2(199...(.853.).md.Zﬂ.lU_(ASPM)_catQh_ T 17 L 1S S
estimate
Mean catch from 2006-2010 104,700 t 104,700 t
MSY . 114,000 t (95,000-183,000) 102,900 t (86,600-119,300)@
Data period used in assessment 1952-2009 1950-2010
m
Fy/Fagsy™ nge(g':’; 0122 0.67 (0.48-0.86)®
BcurerMSY @ - -
SB o/ SBisy™ 120 1.00 (0.77-1.24)®
Range™: 0.88 — 1.68 AN
Ban/Bo® -~ 0.43 (n.a.)
SB our/SBo® 0.34% 0.39®
o D20 Range™: 0.26 — 0.40 ’
Bcurr/BD‘ F=D(3) - -
SBeun/SBo, r-o” - -

! Central point estimate is adopted from the 2010 SS3 model, percentiles are drawn from a cumulative frequency distribution of
MPD values with models weighted as in Table 12 of 2010 WPTT report (FOTC-2010-WPTT12-R); the range represents the 5™
and 95" percentiles.

2 Median point estimate is adopted from the 2011 ASPM model using steepness vaiue of 0.5 {values of 0.6, (.7 and 0.8 are
considered to be as pausible as these values but are not presented for simplification); the range represents the 90 percentile
Confidence Interval.

3 Curtent period (o) = 2009 for SS3 and 2010 for ASPM.
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APPENDIX XII
EXECUTIVE SUMMARY: SKIPJACK TUNA

y Indian Ocean Tuna Commission
Cormmasion des Thons de V'Océan Indien

iote ool

Status of the Indian Qcean skipjack tuna Resource

(Katsuwonus pelamis)
TABLE 1. Status of skipjack tuna (Katsuwonus pelamis) in the Indian Ocean.
2011 stock
Area’ Indicators — 2011 assessment det ei::l:::ti on
2009
Catch 2010: | 428,719t
Average catch 2006-2010; | 489,385t
. MSY (1 model): | 564,000 t (395,000-843,000 t)
Indian Ocean CanosMSY (1 model)*: | 0.81 (0.54-1.16)
SBZ()OQ!SBMSY (I model): 2.56 (1 09-5 .83)
SBaage/SBe (1 model): | 0.53 (0.29-0.70)

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

2The stock status refers to the most recent years® data used for the assessment.

*Due to numerical problems in the Fygy calculations for this population, the proxy reference point C/MSY is reported instead of
F/FMSY, which should be interpreted with caution for the following reasons: it may incorrectly suggest F>Fygy when there is a
large biomass (early development of the fishery or large recruitment event); it may incorrectly suggest that F<Fyxy when the stock
is highly depleted; due to a flat yicld curve, C could be near MSY even if F << Fpey.

Calour key Stock overfished(SB,.,

Stock subject to overfishing(C,.,/M8Y> 1)

Stock not subject to overfishing (Cy,MSY< 1}

INDIAN QOCEAN STOCK — MANAGEMENT ADVICE

Stock status. The weighted results suggest that the stock is not overfished (B>Bygsy} and that overfishing is not
oceurring (C<MSY, used as a proxy for F<Fygy) (Table 1 and Fig. 1). Spawning stock biomass was estimated to
have declined by approximately 47 % in 2009 from unfished levels (Table 1).

Outiook. The recent declines in catches are thought to be caused by a recent decrease in purse seine effort as well
as due to a decline in CPUE of large skipjack tuna in the surface fisheries. However, the WPTT does not fully
understand the recent declines of pole and line catch and CPUE, which may be due to the combined effects of the
fisheries and environmental factors affecting recruitment or catchability. Catches in 2009 (455,999 t) and 2010
(428,719 t) as well as the average level of catches of 20062010 (489,385 t) were lower than median value of
MSY. .

The Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and could be
used to inform management actions. Based on the S83 assessment, there is a low risk of exceeding MSY-based
reference points by 2020 if catches are maintained at the current levels (< 20 % risk that B2019 <BMSY and 30 %
risk that C2019>MSY as proxy of F > FMSY) and even if catches are maintained below the 2006-2010 average
(489,385 1)

The SC RECOMMENDED the following:

»  The median estimates of the Maximum Sustainable Yield for the skipjack tuna Indian Ocean stock is
564,000 t (Table 1) and considering the average catch level from 20052009 was 512,305 t, catches of
skipjack tuna should not exceed the average of 2005-2009.

s Ifthe recent declines in effort continue, and catch remains substantially below the estimated MSY, then
urgent management measures are not required. However, recent trends in some fisheries, such as
Maldivian pole-and-line, suggest that the situation of the stock should be closely monitored.

»  The Kobe strategy matrix {Table 2) illustrates the levels of risk associated with varying catch levels over
time and could be used to inform management actions.
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Fig. 1. 853 Aggregated Indian Ocean assessment Kobe plot. Black circles indicate the trajectory of the weighted
median of point estimates for the SB ratio and C/MSY ratio for each year 1950—2009. Probability distribution contours
are provided only as a rough visual guide of the uncertainty (e.g. the multiple modes are an artifact of the coarse grid of
assumption options). Due to numerical problems in the Fygy calculations for this population, the proxy reference point
C/MSY is reported instead of F/Fygy, which should be interpreted with caution for the reasons given under Table 1

TABLE 2. 883 Aggregated Indian Ocean assessment Kobe II Strategy Matrix. Weighted probability (percentage)} of
violating the MSY-based reference points for five constant catch projections (2009 catch level, £ 20% and + 40%)
projected for 3 and 10 years.

Reference point and Alternative catch projections (relative to 2009) and weighted
projection timeframe probability (%) scenarios that violate reference point
60% 80% 100% 120% 140%
(274,000 t) (365,000 ) (456,0001) (547,000t) (638,0001)
SBapi3 < SBusy <] 5 5 10 18
{proxy for Fao0s/Fusy) < <1 3 3 72
SBayo < SBusy <1 5 19 31 56
Capzo > MSY
(proxy for Fagee/Faisy) <1 <1 31 45 72

SUPPORTING INFORMATION
(Information coilated from reports of the Working Party on Tropical Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Skipjack tuna (Katsuwonus pelamis) in the Indian Ocean are currently subject to a number of conservation and
management measures adopted by the Commission:
s  Resolution 08/04 concerning the recording of caich by Ionglme fishing vessels in the I0TC area.
¢ Resolution 09/02 O the implementation of a limitation of fishing capacily of contracting parties and
cooperating non-contracting parties.
e Resolution 10/02 mandatory statistical requirements for I0TC Members and Cooperating non-
Contracting Parties (CPC’s).
Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
Resolution 10/07 concerning a record of licensed foreign vessels fishing for tunas and swordfish in the
IOTC area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the 10TC area.
Recommendation 10/13 On the implementation of a ban on discards of skipjack tuna, yellowfin tuna,
bigeye tuna, and non largeled species caught by purse seiners.
s Recommendation 11/06 Concerning the Recording of Caich by Fishing Vessels in the I0TC Area of
Competence.
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FISHERIES INDICATORS

General

Skipjack tuna (Katsuwonus pelamis) life history characteristics, ‘including a low size and age at maturity, short life and
high productivity/fecundity, make it resilient and not easily prone to overfishing. Table 3 outlines some of the key life
history traits of skipjack tuna.

v % i e R

Range and Cosmopalitan species found in the tropical and subtropical waters of the Indian, Pacific and Atlantic Oceans, It
stock structure | generally forms large schools, often in association with other tunas of similar size such as juveniles of yellowfin
tuna and bigeye tuna. The tag recoveries from the RTTP-IO provide evidence of rapid, large scale movements of
skipjack tuna in the Indian Ocean, thus supporting the current assumption of a single stock for the Indian Ocean.
Skipjack recoveries indicate that the species is highly mobile, and covers large distances, The average distance
between skipjack tagging and recovery positions is estimated at 640 nautical miles. Skipjack tuna in the Indian
Ocean are considered a single stock for assessment purposes.

Eongevity 7 years

Maturity (50%) | Age: females and males <2 years.
Size: females and males 4143 cm.

Unlike in Thunnus species, sex ratio does not appear to vary with size. Most of skipjack tuna taken by fisheries in
the Indian Ocean have already reproduced.

Spawning High fecundity. Spawns opportunistically throughout the year in the whole inter-equatorial Indian Ocean {north
Season of 20°S, with surface temperature greater than 24°C) when conditions are favourable.

Size (length Maximum length: 110 cm FL; Maximum weight: 35.5 kg,

and weight) The average weight of skipjack tuna caught in the Indian Ocean is around 3.0 kg for purse seine, 2.8 kg for the
Maldivian baitboats and 4-5 kg for the gillnet. For all fisheries combined, it fluctuates between 3.0-3.5 kg; this is
larger than in the Atlantic, but smaller than in the Pacific. It was noted that the mean weight for purse seine catch
exhibited a strong decrease since 2006 (3.1 kg) until 2009 (2.4 kg), for both free (3.8 kg to 2.4 kg) and log
schools (3.0 kg to 2.4 kg).

SOURCES: Colleite & Nauen (1983); Froese & Pauly (2009); Grande et al. (2010). NOAA
(hitp:/fwww.nmfs.noaa.gov/fishwatch/species/at] skipjack.htm, 14/12/2011),

Catch trends

Catches of skipjack tuna increased slowly from the 1950s, reaching around 50,000 t during the mid-1970s, mainly due
to the activities of pole-and-lines and gillnets (Fig. 2 and 3). The catches increased rapidly with the arrival of purse
seiners in the early 19805, and skipjack tuna became one of the most important tuna species in the Indian Ocean,

The increase in purse seine caught skipjack tuna post 1984 (Figs. 2 and 3) was due to the development of a fishery in
association with Fish Aggregating Devices (FADs). Since the 1990°s, 85% of the skipjack tuna caught by purse seine
vessels was taken in association with FADs. Following the peak catches taken in 2002 (240,000 t) and 2006 (247,000 1),
catches dropped markedly, probably as a consequence of exceptional purse seine catch rates on free schools of
yellowfin tuna. In 2007 purse seine catches dropped by around 100,000 t (145,000 t), with similar catches recorded in
2008 and have remained low (150,000-160,000 t).

The constant increase in catches and catch rates of purse seiners until 2006 are believed to be associated with increases
in fishing power and in the number of FADs used in the fishery. The sharp decline in purse seine catches shown since
2007 (resulting partially from an approximate 30% decline of effort) coincided with a similar decline in the catches of
Maldivian pole-and-line vessels (Fig. 3). The Maldivian fishery effectively increased its fishing effort with the
mechanisation of its pole-and-line fishery from 1974, including an increase in boat size and power and the use of
anchored FADs (AFADs) since 1981. The decrease in catches of both fisheries may also be the result of a sharp
decrease in the mean skipjack tuna weight during this period, from 3 kg in 2006 to 2.3 kg in 2010, It should be noted
that during the period 20062010, the gillnet fishery was catching over 100,000 tons of large skipjack tuna (~4.3 kg).

Several fisheries using gillnets have reported large catches of skipjack tuna in the Indian Ocean (Fig. 3), including the
gillnet/longline fishery of Sri Lanka, drifinet fisheries of Iran and Pakistan, and gillnet fisheries of India and Indonesia.
In recent years gillnet catches have represented as much as 20-30% of the total catches of skipjack tuna in the Indian
Ocean. Although it is known that vessels from Iran and Sri Lanka have been using gillnets on the high seas in recent
years, reaching as far as the Mozambique Channel, the activities of these fleets are poorly understood, as no time-area
catch-and—effort series have been made available for those fleets to date.
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The majority of the catches of skipjack tuna originate from the western Indian Ocean (Fig. 4). Since 2007 the catches of
skipjack tuna in the western Indian Ocean have dropped considerably, especially in areas off Somalia, Kenya, Tanzania
and around the Maldives. Although the drop in catches could be partially explained by a drop in catch rates and fishing

effort by the purse seine fishery, due to the effects of piracy in the western Indian Ocean region, drops in the catches of
other fisheries, in particular for the Maldives, are not fully understood.

The abselute price of skipjack tuna in the world tuna market, as well as its relative value compared to yellowfin tuna
prices, has been greatly increased during recent years: 80% increase of average landing values between the 20002006
(758 USD/t) and 2007-2011 (1355 USD/t) periods. It was considered that the high value had contributed to an increase
in the fishing pressure and targeting on skipjack tuna during recent years,
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Fig. 2. Annuai catches of skipjack tuna by gear recorded in | Fig. 3. Annual catches of skipjack tuna by fleet recorded in the

the IOTC Database (1961--2010) (Data as of September IOTC Database (1961-2(10) (Data as of September 2011).
2011).
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Fig. 4a—b. Time-area catches (total combined in tonnes) of skipjack tuna estimated for 2009 and 2010 by type of gear: Purse seine

free-schools (FS), Purse seine associated-schools (LS), pole-and-line (BB), and other fleets (OT), including longline, drifting
gillnets, and various coastal fisheries (Data as of September 2011).
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TABLE 4, Best scientific estimates of the catches of skipjack tuna (Katsuwonus pelamis) by gear and main fleets [or
type of fishery] by decade (1950-2000) and year (2001-2010), in tonnes. Data as of October 2011. Catches by decade
represent the average annual catch, noting that some gears were not used for all years (refer to Fig. 2).

. By decade (average) By year {(last ten years)

Fushery 19505 | 19608 | 1970 | 19808 | 1990s | 2000s 2001 2002 2003 2004 2005 | 2006 2007 2008 2009 2010
BB 9292 | 13176 | 22305 | 40379 | 82,592 | 118,783 || 104,130 | 132,426 | 126,131 | 120,718 | 146,133 | 155841 | 115599 | 106,388 | 84532 | 69,032
FS 41| 15551 | 30851 | 25922 28919 | 22801 % 30992 | 183565 | 43,123 | 34954 | 24198 | 16277 | 10458 2826
LS 125 | 33,570 | 124,096 | te4,300 | 159646 | 215781 | 180,536 | 137,882 | 168012 | 211,940 | 120,925 | 128,359 | 148,717 | 141,797
oT 7,054 | 17,546 | 31,665 | 55763 | 109,775 | 191540 | 163586 | 155170 | 178,094 | 206,559 | 186,467 | 222,339 | 216498 | 208254 | 212,292 | 209,064

Total | 16346 | 30,721 | 54136 | 148464 | 347,115 | s00,585 | 456281 | 526079 | S15774 | 483,724 | 543,715 | 625074 | 472,220 | 459,515 | 485999 | 428,719
Fisheries: Pole-and-Line (BB}, Purse seine free-school {FS); Purse seine associated school {LS); Other gears nei (OT).
TABLE 5. Best scientific estimates of the catches of skipjack tuna (Katsuwonus pelamis) in the Western and Eastern
Indian Ocean areas for the period 1950-2010 (in metric tons). Data as of October 2011,
By decade (average} ' By year (lnst ten years)
Ares 1950s | 1960s | 19708 | 1980 | 1990s | 20005 | 200 2002 2003 | 2004 2005 2006 2007 2008 2009 2010

w | 10846 | 17,569 | 28395 | 96868 | 249910 | 322,664 [ 326,605 | 407,328 | 387,233 | 349,945 | 451,617 | 516,652 | 342,066 | 307,021 | 299,140 | 258257

E 5499 | 13,053 | 25,541 | 48,596 | 97,196 | 139,308 || 129,586 | 118,851 | 128,541 | 133,780 | 92,098 | 108,422 | 135,155 | 152494 | 156,859 | 170,462
Uncertainty of catches

Retained catches are generally well known for the industrial fisheries but are less certain for many artisanal fisheries

(Fig.

5), notably because:
e Catches are not being reported by species.

o There is uncertainty about the catches from some important fleets including the Sri Lankan coastal

fisheries, and the coastal fisheries of Comoros and Madagascar,
s Approximately 10—12 % of the reported catches from some coastal fisheries are uncertain.
the catch series for skipjack tuna has not been substantially revised since the WPTT12 in 2010.

s levels of discards are believed to be low although they are unknown for most industrial fisheries,

excluding industrial purse seiners flagged in EU countries for the period 2003-2007.
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Fig. 5. Uncertainty of annual catch estimates for skipjack tuna (Data as of September 2011).

Catches below the zero-line (Type B) refer to fleets that do not report catch dara to the IOTC (estimated by the IOTC Secretariat), do not
repors catch data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any of the other reasons provided in the
dociamens. Calches over the zero-line (Type A) vefer to fleets for which no mafor inconsistencies have been found to exist. Light bars
represent data for artisanal fleets and dark bars represent data for industrial fleets.

» catch-and-effort series are available from various industrial and artisanal fisheries. However, these data are
not available from some important fisheries or they are considered to be of poor quality, for the following

reasons:

o no data are available for the gillnet fishery of Pakistan.

o although Iran has provided catch and effort data, it is not reported as per the IOTC standards.
o the poor quality effort data for the significant gillnet/longline fishery of Sri Lanka.
e

no data are available from important coastal fisheries using hand and/or troll lines, in particular

Indonesia, Madagascar and Comoros.
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Effort trends

Total effort from purse seine vessles flagged to the EU and Seychelles (operating under flags of EU countries,
Seychelles and other flags), and others, by five degree square grid and main fleets, for the years 2007 to 2010 are
provided in Fig. 6. The total number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of
boat and gear, for the years 2009 and 2010 are provided in Fig. 7.
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Fig. 6. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main fleets, for the years 2009
(left) and 2010 (right) (Data as of August 2011),
“PS<EU-(red); Industrial purse seiners monitored by the EU-and-Seychelles {operating under-flags of EU vountries,Seychelles and other flags) -~ - -
PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (excludes effort data for purse
sainers of Iran and Thailand) .

W’““’”
% (L]

T - + ¥ T T T T T T T T T T
m - - I = [t ES

L n m = ]

Fig. 7. Number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat and gear, for the years
2009 (left) and 2010 (right) (Data as of August 2011).

BBN {blue): Baitboat non-mechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat unspecified; UN (Purple): Unclassified gears

Note that the above maps were derived using the available catch-and-effort data in the IOTC database, which is limited to the number of baitboat calls (trips) by
atoll by menth for Maldivian baitboats for the period concemed. Note that some trips may be fully devoted to handlining, troiling, or other activities (data by
gear type are not available since 2002). No data are available for the pole-and-line fisheries of India (Lakshadweep) and Indonesia,

Standardised catch—per—unit—effort (CPUE) trends

The CPUE series available for assessment purposes are shown in Fig. 8 and 9, although only the ‘Pole-and-line series
(Fig.8)—was used in the stock assessment model for 2011.
¢ Maldives data (2004-2010): Series] from document IOTC-2011-WPTT13-29 and 31,
¢ EU purse seine free and log school data (1991-2010) (Fig.9): Series from document IOTC-2011-
WPTT13-27. These series were not used in the assessment because they were not standardized and likely
subject to problems as noted in paragraphs 133 and 141 of the WPTT13 report (1I0TC-2011-WPTT13-R).
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Fig. 8. Standardised Maldivian pole-and-line CPUE series for Indian Ocean skipjack tuna from 2004 to 2011. The
series have been rescaled relative to their respective means from 20042010,
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Fig. 9. Comparison of the European purse seine CPUE series for Indian Ocean skipjack caught on free and FAD
associated school from 1984 to 2010,

Fish size or age trends (e.g. by length, welght, sex and/or maturity)

Trends in average weight (Fig. 10) cannot be accurately assessed before the mid-1980s and are incomplete for most
artisanal fisheries post-1980, namely hand lines, troll lines and many gillnet fisheries (Indonesia) (see paper IOTC~
2011-WPTT13-08). While the average weight seems to be stable for all fisheries combined, baitboat and purse seiner
are showing a decreasing trends during the last 5 years.

Catch-at-Size and Age tables are available but the estimates are uncertain for some years and fisheries due to:
o the lack of size data before the mid-1980s. '
o the paucity of size data available for some artisanal fisheries, notably most hand lines and troll lines
(Madagascar, Comoros) and many gillnet fisheries (Indonesia, Sri Lanka).
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Fig. 10. Changes in average weight (kg) of skipjack tuna from 1977 to 2010 for Maldivian baitboat (BB) and
purse seine (PS) as well as all fisheries combined (ALL). (Data as of September 2011).

Skipjack tuna — tagging data

‘A ‘total of 100,620 skipjack tuna were tagged during the Indiar Ocean Tuna-Tagging Programme-(IOTTP)-which - - -

represented 49.8% of the total number of fish tagged. Most of the skipjack tuna tagged (77.8%) were tagged during the
main Regional Tuna Tagging Project-Indian Ocean (RTTP-10) and were primarily released off the coasts of the
Seychelles and Tanzania and in the Mozambique Channel (Fig. 11) between May 2005 and September 2007, The
remaining were tagged during small-scale projects around the Maldives, India and the southwest and eastern Indian
Ocean by institutions with the support of IOTC. To date 15,270 (15.2%) of the tagged fish have been recovered and
reported to the IOTC Secretariat.
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Fig. 11. Densities of releases (in red} and recoveries (in blue) of skipjack tuna. Data as of September 2011.
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STOCK ASSESSMENT

A single quantitative modelling method, a “Stock Synthesis III” (SS3), was applied to the skipjack tuna assessment in
2011, using data from 1950-2009. The model was age-structured, iterated on a quarterly time-step, spatially aggregated,
with four fishing fleets and Beverton-Holt recruitment dynamics. Model parameters (virgin recruitment, selectivity by
fleet, recruitment deviations, and M in some cases) were estimated by fitting predictions and observations of Maldivian
pole-and-line CPUE (2004-2010), length frequency data for all fleets, and tag recoveries (for the purse seine fleets, and
in some cases, the Maldivian pole-and-line fleet). The uncertainties and interactions among a range of assumptions was
examined (including a range of fixed values for parameters that are known to be difficult to estimate). The stock status
estimates represented a synthesis from 180 models (balanced factorial design of 5 assumptions, including i) 3 M options
(estimated internally, fixed at point estimates from the preliminary Brownie analysis (IOTC-2011-WPTT13-30), or
fixed at ICCAT values), ii) 5 stock recruit steepness options (h = 0.55-0.95), iii) 2 tagging program release/recovery
options (RTTP or combined RTTP and small-scale), iv) 2 growth curve options and v) 3 tag recovery overdispersion
options.

The following is worth noting with respect to the modelling approach used:

s The models estimate a steep biomass decline between 1980 and 1990 followed by a steep biomass increase. At
' this stage, there are no CPUE series during this period to inform the model. The catch increased in this period
due to the onset of purse seine fishing and industrialization of the Maldivian pole and line fishery and thus,
trends in recruitment are required to explain the biomass patterns. The biomass/recruitment trends were
supported only by the length frequency data, and it is not likely that these data are sufficiently informative to
estimate this trend. Furthermore, the trend is not evident in the nominal CFUE series from either the pole and

line or purse seine fisheties.

+ Due to numerical problems in the Fygy calculations for this population, the proxy reference point C/MSY is
repotted instead of F/Fyysy, which should be interpreted with caution for the following reasons:

¢ it may incorrectly suggest F>Fysy when there is a large biomass (early development of the fishery or
large recruitment event)

s it may incorrectly suggest that F<Fygy when the stock is highly depleted

¢ due to a flat yield curve, C could be near MSY even if F << Fygy. '

»  Although CPUE from the EU,France fleet targeting free school was only reliable for yellowfin tuna and bigeye
tuna after 1991, due to species misidentification, for skipjack tuna this series could be extended back to 1983,
as misidentification would not have occurred between this species and the others. It was noted, however, that
this nominal series would not take into' account changes in fishing/gear efficiency and so could still be
unsuitable as an index of abundance for the earlier years. These restrictions also apply to the post—1991 series.
However, it should be taken into account that the free school catch of purse seiners is relatively small in
comparison to FAD-associated fishing (less than 10%) and the fishery is seasonal, located mainly in the
Mozambique Channel during the first quarter of the year. :

s Most of the natural mortality assumptions included in the assessment were lower than those assumed in other
oceans. The values estimated within the model only using the WPTT tagging data were unrealistically low for
ages 0-1. The values estimated within the model appeared plausible when the small-scale tagging data was
included with the RTTP data. The values adopted from the independent Brownie analysis using only RTTP
data showed a similar pattern of M(age) to the $83 RTTP+small-scale estimates, but were substantially lower.
It was noted that there were some differences in the way that the $83 model and Brownie analysis estimated
M, but it was not obvious why either of the approaches would be biased.
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TABLE 6. Key management quantities from the SS3 assessment, for the aggregate Indian Ocean, Estimates represent
50" (5%-95") percentiles from the weighted distribution of MPD results. Due to numerical problems in the Fygy
calculations for this population, the proxy reference point C/MSY is reported instead of F/Fysy, which should be
interpreted with caution for the reasons given in Table 1.

Management Quantity Aggregate Indian Ocean
2009 catch estimate _ 456,000t
Mean catch from 2005-2009 512,000t
MSY (90% CI) 564,000 t (395,000-843,000)
Data period used in assessment 1950-2009

90% CI
et S 081 054-1.16
BaoosBusy ' -
SBans/SBusy (90% CI) 2.56 (1.09-5.83)
B2ooo/Bo =
SBanoe/SB; (90% CI) 0.53 (0.29-0.70)
B1oos/B 1950, =0 -
SB200o/SB 1950, =0 0.53 (0.29-0.70)
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APPENDIX XIII
EXECUTIVE SUMMARY: YELLOWFIN TUNA

wp [ndian Ocean Tuna Commission
Commission des Thons de VOcsan Indien

iote cton

Status of the Indian Ocean yellowfin tuna resource
(Thunnus albacares) '

TABLE 1.Status of yellowfin tuna (Thunnusalbacares) in the Indian Ocean.

2011 stock
Area' ' Indicators — 2011 assessment dﬂei:t::nuition
2009
Catch 2010: { 299,074 t
Average catch 20062010 (1000 t): ] 326,556 t
Indian Ocean MSY: | 357 (290-435)

FZMQ‘.’FMSY: 0.84 (0.63—1.10)

SBzmg;SBMgY: 1.61 (147—178)

SBoge/SBg: | 0.35 (0.31-0.38)

"Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence,
2The stock status refers to the most recent vears’ data used for the assessment,

Colour key Stock overfished(SB..,

Stock subject to overfishing(F ...,

Stock not subject to overfishing (Fye/Frsvs 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. The stock assessment model used in 2011 suggests that the stock is currently not overfished
(Bas>Busy) and overfishing is not occurring (Fapos<Fusy) (Table 1 and Fig. 1). Spawning stock biomass in
2009 was estimated to be 35% (31-38%) (from Table 1) of the unfished levels. However, estimates of total and
spawning stock biomass show a marked decrease over the last decade, accelerated in recent years by the high
catches of 2003-2006. It was noted that the current assessment does not explain the high catches of yellowfin
tuna from 2003 to 2006, as it does not show peaks in fishing mortality or biomass for this period. Recent
reductions in effort and, hence, catches has halted the decline.

The main mechanism that appears to be behind the very high catches in the 2003—2006 period is an increase in
catchability by surface and longline flects due to a high level of concentration across a reduced area and depth
range. This was likely linked to the oceanographic conditions at the time generating high concentrations of
suitable prey items that yellowfin tuna exploited. A possible increase in recruitment in previous years, and thus
in abundance, cannot be completely ruled out, but no signal of it is apparent in either data or model results. This
means that those catches probably resulted in considerable stock depletion.

Outlook. The decrease in longline and purse seiner effort in recent years has substantially lowered the pressure
on the Indian Ocean stock as a whole, indicating that current fishing mortality has not exceeded the MSY -related
levels in recent years, If the security situation in the western Indian Ocean were to improve, a rapid reversal in
fleet activity in this region may lead to an increase in effort which the stock might not be able to sustain, as
catches would then be likely to exceed MSY levels. Catches in 2010 (299,074 t) are within the lower range of
MSY values The current assessment indicates that catches of about the 2010 leve! are sustainable, at [east in the
short term. However, the stock is unlikely to support higher yields based on the estimated levels of recruitment
from over the last 15 years,

In 2011, the WPTT undertook projections of yellowfin tuna stock status under a range of management scenarios
for the first time, following the recommendation of both the Kobe process and the Commission, to harmonise
technical advice to managers across RFMOs by producing Kobe II management strategy matrices. The purpose
of the table is to quantify the future outcomes from a range of management options (Table 2). The table
describes the presently estimated probability of the population being outside biological reference points at some
point in the firture, where “outside™ was assigned the default definitions of F>Fygy or B<Bypgsy. The timeframes
represent 3 and 10 year projections (from the last data in the model), which corresponds to predictions for 2013
and 2020. The management options represent three different levels of constant catch projection: catches 20%
less than 2010, equal to 2010 and 20% greater than 2010,
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The projections were carried out using 12 different scenarios based on similar scenarios used in the assessment
for the combination of those different MFCL runs: LL selectivity flat top vs. dome shape; steepness values of
0.7, 0.8 and 0.9; and computing the recruitment as an average of the whole time series vs. 15 recent years (12
scenarios). The probabilities in the matrices were computed as the percentage of the 12 scenarios being B>Busy
and F<Fysy in each year. In that sense, there are not producing the uncertainty related to any specific scenario
but the uncertainty associated to different scenarios.

The SC RECOMMENDED the following:
¢  The Maximum Sustainable Yield estimate for the whole Indian Ocean is 357,000 t with a range between
290,000-435,000 t (Table 1), and annual catches of yellowfin tuna should not exceed the lower range of
MSY (300,000 t) in order to ensure that stock biomass levels could sustain catches at the MSY level in
the long term.
+  Recent recruitment is estimated to be considerably lower than the whole time series average. If
recruitment continues to be lower than average, catches below MSY would be needed to maintain stock

levels.
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Fig. 1, MULTIFAN-CL Indian Ocean yellowfin tuna stock assessment Kobe plot. Blue circles indicate the trajectory of
the point estimates for the B ratio and F ratio for each year 1972-2009. The equal weighted mean trajectory of the
scenarios investigated in the assessment. The range is given by the different scenarios investigated..

TABLE 2.MULTIFAN-CL Indian Ocean yellowfin tuna stock assessment Kobe II Strategy Matrix. Percentage
probability of violating the MSY-based reference points for five constant catch projections {2010 catch level, + 20%
and £ 40%) projected for 3 and 10 years. In the projection, however, 12 scenarios were investigated: the six scenarios
investigated above as well as the same scenarios but with a lower mean recruitment assumed for the projected period.

Reference
point and Alternative catch projections (relative to 2010) and probability
projection (%) of violating reference point
timeframe .
60% 80% 100% 120% 140%
(165,6001)  (220,8001t) (276,0001) (331,2001t) (386,4001)
Bao13<Bumsy <1 <l <l <1 <1
Foms> Pusy <1 S| 583 83.3 100
Booan<Busy <l <l 8.3 41.7 9.7
Fagz0> Fusy <1 41.7 83.3 100 100
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There was considerable discussion on the ability of the WPTT to carry out projections with Multifan-FCL for yellowfin
tuna. For example, it was not clear how the projection redistributed the recruitment among the different regions, as the
recent recruitment distribution, assumed in the projections, was different from the historical one. The WPTT agreed that
the true uncertainty remains unknown and that the current characterization is not complete. However, the WPTT feels
that the projections may provide a relative ranking of different scenarios outcomes. The WPTT recognised that, at this
time, the Kobe 2 matrices do not represent the full range of uncertainty from the assessments. Therefore, the inclusion
of these matrices at this time is primarily intended to familiarise the Commission with the format and method of
presenting management advice.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Yellowfin tuna (Thunnus albacares) in the Indian Ocean is currently subject to a number of conservation and
management measures adopted by the Commission:
* Resolution 08/04 concerning the recording of catch by longline fishing vessels in the I0TC area.
e Resolution 08402 On the implementation of a limitation of fishing capacily of contracting parties and
cooperating non-contracting parties.
o Resolution [10/01 for the Conservation and Management of tropical tunas stocks in the JOTC area of
competence.
o Resolution 10/02 mandatory statistical requirements for 10TC Members and Cooperating non-Contracting
Parties (CPC's}.
Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
» Resolution 10/07 concerning a record of licensed foreign vessels fishing for tunas and swordfish in the 10TC
area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the 10TC area.
Recommendation 10/13 On the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye
funa, and non targeted species caught by purse seiners.
» Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the IOTC Area of
Competence.

FISHERIES INDICATORS

General

Yellowfin tuna (Thunnusalbacares) is a cosmopolitan species distributed mainly in the tropical and subtropical oceanic
waters of the three major oceans, where it forms large schools. Table 3 outlines some of the key life history traits of
yellowfin tuna relevant for management.

141

st Hig At S L i i i : Hal Tl
Range an A cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters of the three major oceans,
stock structure | where it forms large schools, Feeding behaviour has been extensively studied and it is largely opportunistic, with a
variety of prey species being consumed, including large concentrations of crustaceans that have occurred recently in
the tropical areas and small mesopelagic fishes which are abundant in the Arabian Sea. It has also been observed
that large individuals can feed on very small prey, thus increasing the availability of food for this species. Archival
tagging of yellowfin tuna has shown that this species can dive very deep {over 1000 m) probably to feed on meso-
pelagic prey. Longline catch data indicates that yellowfin tuna are distributed throughout the entire tropical Indian
Ocean.

The tag recoveries of the RTTP-IO provide evidence of large movements of yellowfin tuna, thus supporting the
assumption of a single stock for the Indian Ocean, The average distance travelled by yellowfin between being
tagging and recovered is 710 nautical miles, and showing increasing distances as a function of time at sea.

Longevity 9 years

Maturity (50%) | Age: females and males 3-5 years.
Size: famales and males 100 cm.

Spawning Spawning occurs mainly from December to March in the equatorial area (0-10°5), with the main spawning grounds
season west of 75°E. Secondary spawning grounds exist off Sri Lanka and the Mozambique Channel and in the eastern
Indian Ocean off Australia.
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Size {length Maximum length: 240 ¢m FL; Maximum weight: 200 kg.

and weight) Newly recruited fish are primarily caught by the purse seine fishery on floating objects. Males are predominant in
the catches of larger fish at sizes than 140 cm (this is also the case in other oceans). The sizes exploited in the
Indian Ocean range from 30 cm te 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack
tuna and juvenile bigeye tuna and are mainly limited to surface tropical waters, while larger fish are found in
surface and sub-surface waters, Intermediate age yellowfin tuna are seldom taken in the industrial fisheries, but are
abundant in some artisanal fisheries, mainly in the Arabian Sea.

SOURCES: Froese & Pauly (2009)
Catch trends

Contrary to the situation in other oceans, the artisanal fishery (ie. vessels less than 24m fishing inside their EEZ)
component of yellowfin tuna catches in the Indian Ocean is substantial, taking approximately 20-25% of the fotal catch
landed. Catches of yellowfin tuna remained more or less stable between the mid-1950s and the early-1980s, ranging
between 30,000 and 70,000 t, owing to the activities of longliners and, to a lesser extent, gillnetters (Fig. 2).

Catches of yellowfin tuna increased rapidly with the arrival of the purse seine fleets in the early 1980s (Figs. 2 and 3),
along with increased activity by longline vessels, with more than 400,000 t fanded in 1993. Purse seiners typically take
fish ranging from 40-140 cm fork length and smaller fish are more common-in the catches taken north of the equator.

The purse seine fishery is characterized by the use of two different fishing modes: a fishery on drifting objects (FADs),
which catches large numbers of small yellowfin in association with skipjack tuna and juvenile bigeye tuna, and a fishery
on free swimming schools, which catches larger yellowfin tuna on multi-specific or mono-specific sets, Between 1995
and 2003, the FAD component of the purse seine fishery represented 48—66% of the sets undertaken (60—80% of the

1 positive-sets)-and took 36—63% of the-yellowfin-tuna-catch by weight (59-76%-of the-total-catch). The-proportion-of - - -

yellowfin tuna caught (in weight) on free-schools during 2003-2006 (64%) was much higher than in previous (49% for
19992002} or following years (55% for 2007-2009). '

The longline fishery primarily catches large fish, from 80-160 ¢cm fork length, although smaller fish in the size range
60-100 cm have been taken and reported by longliners from Taiwan,China since 1989 in the Arabian Sea. The longline
fishery targets several tuna species in different parts of the Indian Ccean, with yellowfin tuna and bigeye tuna being the
main target species in tropical waters. The longline fishery can be subdivided into a deep-freezing longline component
(large scale deep-freezing longliners operating on the high seas from Japan, Rep. of Korea and Taiwan,China) and a
fresh-tuna longline component (small to medium scale fresh tuna longliners from Indonesia and Taiwan,China). As was
the case with purse seine fisheries, since 2005 longline catches have decreased substantially with current catches
estimated to be at around 41,000 t, representing a more than three-fold decrease over the catches in 2005 (Fig. 2).

Total yellowfin tuna catches dropped markedly from the peak catches taken in 2006, with the lowest catches recorded
since the early 1990°s reported in 2009, at around 275,955 t. Preliminary catch levels in 2010 are estimated to be around
299,074 t (Tables 4, 5). :

The recent drop in catches of yellowfin tuna could be related, at least in part, to the expansion of piracy in the western
tropical Indian Ocean, which has led to a marked drop in the levels of longline effort in the core fishing area of the
species (Figs. 4a, b) as well as to the decline in the number of purse seiners in the Indian Ocean (~30% reduction).

Catches by other gears, i.e. pole-and-line, gillnet, troll, hand line and other minor gears, have increased steadily since
the 1980s (Fig. 2). In recent years the total artisanal yellowfin tuna catch has been between 140,000—160,000 t, with the
catch by gillnets (the dominant artisanal gear) at around 30,000 t.

Most yellowfin tuna are caught in the Indian Ocean, north of 12°8, and in the north of the Mozambique Channel (Figs.
4a, b). In recent years the catches of yellowfin tuna in the westemn Indian Ocean have dropped considerably, especially
in areas off Somalia, Kenya and Tanzania and in particular between 2008 and 2010. The drop in catches is the
consequence of a generalised drop in fishing effort due to the effect of piracy in the western Indian Ocean region.
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Fig. 2. Annual catches of yellowfin tuna by gear recorded | Fig. 3. Annual catches of yellowfin tuna by fleet
in the IOTC Database (1961-2010) (Data as of September | recorded in the [OTC Database (1961-2010) (Data as of
2010). September 2011).

Fig, 4a—b. Time-area catches (total combined in tonnes) of yellowfin tuna estimated for 2009 and 2010 by type of gear: Longline
(LL), Purse seine free-schools (FS), Purse seine associated-schools (LS), pole-and-line (BB}, and other fleets (OT), including
drifting gillnets, and various coastal fisheries (Data as of September 2011).

TABLE 4. Best scientific estimates of the catches of yellowfin tuna (Thunnus albacares)by gear and main fleets [or
type of fishery] by decade (1950-2000) and year (2001-2010), in tonnes. Data as of October 2011. Catches by decade
represent the average annual catch, noting that some gears were not used for all years (refer to Fig. 2).

By decade (average) i By year (last ten years}
Flshery 19508 | 1960s | 1970s | 19803 19905 20005 2001 2002 2003 2004 2008 2006 2007 2008 2009 2010
FS8 o 0 18| 32590 | 64942 | 89761 || 78969 | 77059 | 137,492 | 168799 | 124024 | 85021 | 53529 | 7499 ! 36263 | 31951
LS 0 ] 17| 1090 | 56304 | 61909 | se9e7 | 61933 | Bess | 59597 | 69873 | 74454 | 43843 | 41453 | 51,565 | 72,i9%

LL 21,950 | 41,256 | 29512 33,889 66,689 57,668 43,932 53,132 55,741 6415 | 116,847 69,831 54,414 29,128 21242 17,130

LF 0 0 6135 4,286 47,570 32,827 39,323 34429 nzn 31,125 33,991 30,475 18,752 30,424 23,157 24,089
BB 1,754 1452 4,380 6,621 11,765 17,162 14,233 19,293 19,451 16,177 16,607 18,644 18,133 18,351 18,463 12,755
GI 2,604 7569 | 12,861 15,261 50,192 76,053 60,748 62,982 83,283 59,254 76,660 86,286 66,693 £0,086 82,695 | 101,418
HD 679 1, l'I-:S 2,615 6,990 20,002 31,762 29,750 34,093 31105 40,820 38,993 31,789 30,274 . 28,895 235,952 20,472
TR 832 1514 3,502 7193 16,825 19,479 15,453 18,238 17,270 25,798 9,136 19,160 16,061 19,770 17,682 18,177
oT 118 130 497 1,275 134 1,107 543 463 1,396 1,734 1,123 1.436 1,290 1,567 936 883

Total 27078 | 53,006 | 54,017 | 126,193 | 33563 | 387,728 || 337988 | 361,772 | 463,615 | 529,719 | 49728 417,006 | 315989 | 324,664 | 275955 | 299074

Fisheries: Purse seine free-school (ESY, Purse seine associated school (LS), Deep-freezing longline (LL); Fresh-tuna longline (LF), Pole-and-
Line (BB); Gillnet {GI), Hand line (HD); Trolling (TR); Other gears nei (OT).
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TABLE 5. Best scientific estimates of the catches of yellowfin tuna (Thurnrus albacares)in the Western and Eastern

Indian Ocean areas for the period 1950-2010 (in metric tons). Data as of October 2011,

] By decade (average)} By year (last ten years)

Aveat 1950s | 1960s } 1970s | 1980s | 1990s - | 20005 | 2001 002 2003 2004 2005 2006 2007 2008 2009 2010
RI 2,164 | 5430 9,376 18462 | 73,169 83,578. 65,544 | 73,160 | 82,854 | 119,183 | 129,226 | 92,860 | 74,179 | 7z600 | 62861 | 45,122
r2 | 11,899 | 23,100 | 20921 | 72400 | 143,122 | 183,679 | 156,045 | 164,369 | 265456 | 278,103 | 248,113 | 204,035 | 126,450 | 135499 | 100,973 [ 111,041
R} 919 | 7,857 | 4,483 9646 | 28681 | 33,100 | 32,009 | 34377 | 31,004 | 36450 | 233887 | 33480 | 35123 | 30,867 | 28990 | 27543
R4 o18 | 1,799 [ 1370 1,075 3,314 2,122 3,376 3,328 2,387 3,802 2,504 1,363 540 507 427 498
RS | 12,079 | 14909 | 17,869 | 24611 | 87347 | 85250 § 81,014 | 26,538 | B1L914 | 92141 | 83124 | 85358 | 79,697 | 85191 | 82,704 | 94,367

Total | 27978 | 53,096 | 84,017 | 126,193 | 335634 | 387,726 | 337,588 | 361,772 | 463,615 | 529,719 | 497,254 | 417,096 | 315989 | 324,664 | 275,955 | 299,07

*See Fig, 9 for a description of the arcas

Uncertainty of catches
Retained catches are generally well known for the major fleets (Fig. 5); but are less certain for:

e  Many coastal fisheries, notably those from Indonesia, Sri Lanka, Yemen, Madagascar and Comoros.
¢ The gillnet fishery of Pakistan.
¢ Non-reporting industrial purse seiners and longliners (NEI}), and commercial longliners from India.

Typa B

g 2 8 8

o5
;]

Fig. 5.Uncertainty of annual catch estimates for yellowfin tuna (Data as of September 2011).

Catches below the zero-line (Type B) refer 1o flects that do not report caich data to the IOTC (estimated by the JOTC Secretariat), do not
report caich data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any of the other reasons provided in the
doctment, Catches over the zero-line (Type A) refer o fleets for which no major inconsistencies have been found to exist, Light bars
represent data for artisanal fleets and dark bars represent data for industrial fleets.

Effort trends

» the catch series for yellowfin tuna has not been significantly revised since the WPTT12 in 2010, although
there has been some revision to the time series of catch from the fisheries of India leading to changes in
catches by gear.

s levels of discards are believed to be low although they are unknown for most industrial fisheries, excluding
industrial purse seiners flagged in EU countries for the period 2003-2007.

s catch-and-effort series are available from the major industrial and artisanal fisheries. However, these data are
not available for some important artisanal fisheries or they are considered to be of poor quality for the

following reasons:

o

o000

no data are availabie for the fresh-tuna longline fishery of Indonesia, over the entire time series,
and very little data available for the fresh-tuna longline fishery of Taiwan,China.

no data are available for the gillnet fisheries of Pakistan.

although Iran has provided catch and effort data, it is not reported as per the IOTC standards.

the poor quality effort data for the significant gillnet/longline fishery of Sri Lanka.

no data are available from important coastal fisheries using hand and/or troil lines, in particular
Yemen, Indonesia, Madagascar and Cotnoros.

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig. 6, and total effort from purse seine vessles flagged to the EU and Seychelles (operating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 7. The total number of fishing trips by vessels flagged to the Maldives by 5
degree square grid, type of boat and gear, for the years 2009 and 2010 are provided in Fig. 8.
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Fig. 6.Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).

LLIP (light green): deep-freezing longliners from Japan

LLTW (cdark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise). swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : ftesh-tuna longliners {China, Taiwan,China and other fleets)

OTLL (blue); Longliners from other fleets {inciudes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other fleets)
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main fleets, for the yéars 2009
(left) and 2010 (right) (Data as of August 2011).

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and other flags)
PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (excludes effort data for purse

seiners of Iran and Thailand)
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Fig. 8.Number of fishing tripsby vessels flagged to the Maldives by 5 degree square grid,type of boat and gear, for the years
2009 (left) and 2010 (right) (Data as of August 2011).

BBN {blue): Baitboat non-mechanized; BBM {Green): Baitboat mechanized, BB (Red): Baitboat unspecified, UN (Purple): Unclassified gears

Note that the sbove maps were derived using the available catch-and-effort data in the IOTC database, which is limited to the number of baitboat calls (trips) by
atoll by month for Maldivian baitboats for the period concemned. Note that some trips may be fully devoted to handliniog, trolling, or other activities (data by
aear type are not available since 2002). No data are available for the pole-and-line fisheries of India (I zkshadweep) and Indonesia.
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Standardised catch—per—unit—effort (CPUE} trends

For the longline fisheries (LL fisheries in regions 1-5; Fig. 9), CPUE indices were derived using generalized linear
models (GLM) from the Japanese longline fleet (LL regions 2—-5) and for the Taiwanese longline fleet (LL region 1) to
be used in the stock assessment. Standardised longline CPUE indices for the Taiwanese fleet were available for 1979—
2008. The GLM analysis used to standardise the Japanese longline CPUE indices was refined for the 2011 assessment
to include a spatial (latitude*longitude} variable. The resulting CPUE indices were generally comparable to the indices
derived from the previous model and were adopted as the principal CPUE indices for the 2011 assessment (Fig. 10).
There is considerable uncertainty associated with the Japanese CPUE indices for region 2 in the most recent year (2010)
and no CPUE indices are available for region 1 for 2009-10.
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Fig. 9. Spatial stratification of the Indian Qcean for the MFCL assessment model.
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Fig. 10. Annualised GLM standardised catch-per-unit-effort (CPUE) for the principal longline fisheries (longline region
1: Taiwan,China and longline regions 2-5: Japan) and the whole Indian Ocean (JO), scaled by the respective region
scalars.

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

e trends in average weight (Fig. 11) can be assessed for several industrial fisheries but they are very
incomplete or of poor quality for some fisheries, namely hand lines (Yemen, Comoros, Madagascar), troll
lines (Indonesia) and many gillnet fisheries (see paper IOTC-2011-WPTT13-08).
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Fig. 11.Changes in average weight (kg) of yellowfin tuna from 1950 to 2010 — all fisheries combined (Data as
of September 2011).
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s catch-at-Size and Age tables are available although the estimates are more uncertain in some years and some
fisheries due to:

o size data not being available from important fisheries, notably Yemen, Pakistan, Sri Lanka and
Indonesia (lines and gillnets) and Comoros and Madagascar (lines).

o the paucity of size data available from industrial iongliners from the late-1960s up to the mid-
1980s.

o the paucity of catch by area data available for some industrial fleets (NEI, Iran, India, Indonesia,
Malaysia).

Tagging data

A total of 63,310 yellowfin tuna were tagged during the Indian Ocean Tuna Tagging Programme (IOTTP) which
represented 31.4% of the total number of fish tagged. Most of the yellowfin tuna tagged (86.4%) were tagged during the
main Regional Tuna Tagging Project-Indian Ocean (RTTP-10) and were primarily released off the coasts of the
Seychelles, in the Mozambique Channel, along the coast of Oman and off the coast of Tanzania (Fig. 12) between May
2005 and September 2007. The remaining were tagged during small-scale projects around the Maldives, India and the
southwest and eastern Indian QOcean by institutions with the support of IOTC. To date 10,560 (16.7%) tagged fish have
been recovered and reported to the IOTC Secretariat.

WE H'E ME MPE SFE MrE TE B'E SrE W'E 1H'E

Fig. 12.Densities of releases (in red) and recoveries (in blue) of yellowfin tuna. Data as of September 2011.

STOCK ASSESSMENT

A single quantitative modelling method (MULTIFAN-CL) was applied to the yellowfin tuna assessment in 2011, using
data from 1972-2010.The following is worth noting with respect to the modelling approach used:

»  The main features of the model in the 2010 assessment included a fixed growth curve (with variance) with an
inflection, an age-specific natural mortality rate profile (M), the modelling of 24 fisheries including the
separation of two purse seine fisheries into three time blocks, using a cubic spline method to estimate
longline selectivities in the place of a logistic curve, the down-weighting of length frequency data in the
fitting, separation of the analysis into five regions of the Indian Ocean and the specification of four steepness
parameters for the stock recruitment relationship (h=0.6, 0.7, 0.8 and 0.9).

»  Inaddition to another year of data, the 2011 assessment included several changes to the previous assessment:
the longline CPUE indices were modified (Japanese updated with latest year which included information
about latitude and longitude in the standardisation process for Regions 2-5 was supplied and the
Taiwan,China index was revised for region 1); major historical catch revisions for fisheries in Region 5,
splitting the longline fleet in Region 5 into distant water and fresh tuna logline fleets leaving 25 total fleets in
the model; and the range of steepness evaluated was expanded to h=0.55-0.95,

While the biomass trends were very similar between the 2010 and 2011 assessments, the estimates of stock productivity
and thus, the status, differed. There were several reasons for this: there was poor convergence in the 2010 assessment,
thus the fits were subeptimal and alternative solutions were near optimal, Refitting the 2010 assessment is now more
optimistic. Also, fitting the 2010 model to 2011 data was more optimistic. Thus, revisiting of key parameters and the

Page 116 of 259




IOTC-2011-SC14-R[E]

inclusion of the latest year of data in the 2011 assessment appeared to be important. These issues are difficult to explore
in the MFCL framework, The WPTT reviewed several alternative model structures and parameter formulations for the
model that were presented in the assessment. These included: the new longline modet structure for Region 5; alternative
Japanese CPUE indices; a single region model where all 5 Regions were collapsed into one; a Region 2 model
estimated separately from other Regions; the 5 values of steepness and alternative tag mixing periods (1—4 quarters).
Additionally, an attempt was made to estimate age-specific M's. In regards to the latter, this parameter was not well
estimated and the WPTT adopted the low M profile as the most appropriate way to proceed.

The problems identified in the catch data from some fisheries, and especially on the length frequencies in the catches of
various fleets, a very important source of information for stock assessments. Length frequency data is almost
unavailable for some fleets, while in other cases sample sizes are too low to reliably document changes in abundance
and selectivity by age, Moreover, in general, catch data from some coastal fisheries is considered as poor.

The available tagging data has provided the WPTT with relevant information on various biological parameters, such as
natural mortality and growth. Further use of these data should better support the analyses conducted by the WPTT,

In the previous assessment purse seine selectivity in the period 20032007 was separated into three blocks of time
surrounding 2005 to accommodate the unusually large catches in the middle of that time period. This was continued in
the current assessment, However, the WPTT questioned whether this was the most appropriate way to do this. An
alternative was suggested in which the time blocks of PS fleet were removed and the same selectivity was applied
throughout the period. This was explored in new model runs. Results were not demonstrably different.

Longling selectivity will be revisited in 2012 as it was suggested that this selectivity might still be best described by a
logistic (flat-topped) model instead of a cubic spline approach, whereby the resulting selectivity was dome-shaped. This
option reinvigorated a long standing debate that has yet to be resolved. A run whereby logistic selectivities were
imposed was evaluated,

Generally, the runs with alternative parameter and model structures did not suggest large differences in the approach
and resulted in qualitatively predictable outcomes. The WPTT felt that the alternative outcomes were an expression of
uncertainties in the model, data and assessment. Therefore, the WPTT focused on following basic altematives for
characterizing the uncertainty: logistic versus cubic spline longline selectivity; using the low M profile; alternative
steepness of the stock-recruitment relationship of 0.7, 0.8 and 0.9, and estimation of MSY based reference points using
the average recruitment for the whole time series. It was determined that with current knowledge cutcomes using these
altematives are equally likely and a combined evaluated was generated based upon this.

The final range of model options adopted by the WPTT included the 2 alternative parametrization of longline selectivity
{cubic spline and logisitic) and three steepness options (0.7, 0.8 and 0.9). For the cubic spline model option, there is a
strong temporal trend in recruitment and recent recruitments {average of the last 15 years) is estimated to be lower
(80%) than the long term recruitment level. On that basis, it was agreed to also derived alternative MSY estimates based
on the recent levels of recruitment for comparative purposes.Key assessment results for the MFCL stock assessment
areshown in Tables 1, 2 and 6; Fig. 1.

It was noted that some of the results of the Multifan-CL. model selected were not intuitive and have been discussed
extensively by the WPTT and the SC. The SC NOTED the following points:

- the movements of yellowfin tuna, between the five regions used in the stock assessment, estimated by the
model show insignificant mixing between some regions which may infer three nearly independent different
stocks in the Arabian sea (area 1), the South-East Indian Ocean (area 5) and the rest of the Indian Ocean,
However, this result scems to be in contradiction with the biclogical knowledge of the stock and with the
recent tagging results suggesting wide and fast movements between all areas.

- the levels and trends of biomass estimated by the model in each of the 5 areas seem unrealistict

o the very high initial biomass in the South-East arca (area 5} and its major decline during recent years

o the biomass in the South-West Indian Ocean (area 3) being larger than that of the Western equatorial
Indian Ocean (area 2), which is recognized as the main yellowfin fishing area and consequently,
where biomass should be at a much higher level.
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Table 6.Key management quantities from the MFCL assessment, for the agreed scenarios of yellowfin tuna in the
Indian Ocean.Values represent an equal weighting mean of the scenarios investigated. The range is described by the
range values between those scenarios. '

Management Quantity ' Indian Ocean
2010 catch estimate . 299,100 t
Mean catch from 20062010 326,600t
MSY . 357,000 t (290,000435,000)
Data period used in assessment 1972-2010
Fao0/Frsy 0.84 (0.63-1.10)
Bo0s/Busy 1.46 (1.35-1.59)
SB2oos/SBusy 1.61 (1.47-1.78)
Baoos/By 0.49
SB2o0s/SBo 0.35 (0.31-0.38)
Bzocw'"B_n. F=0 0.58

SBzooy"' SBn, F=i -

LITERATURE CITED
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APPENDIX XIV
EXECUTIVE SUMMARY: LONGTAIL TUNA

Indian Qcecan Tuna Commission
Copunission des Thons de 'Océan Indien

iotc ctoi

Status of the Indian Ocean longtail tuna resource
(Thunnus tonggol)
TABLE 1. Status of longtail tuna (Thunnus tonggol) in the Indian Ocean.
2011 stock
1 . status
Area Indicators — 2011 assessment determination
2010°
Catch’ 2010: | 141,937 ¢
Average catch’ 2006-2010: | 115,973
. MSY: | unknown
Indian Occan FonoFmsy: | unknown
SBZ{)IOISBMSY: unknown
5B m]ngBo: unknown

Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
2The stock status refers to the most recent years’ data used for the assessment,
*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat
estimates total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; catches
estimated by the IOTC from data collected through port sampling; data published through web pages or other means; data
reported by other parties on the activity of vessels, and data collected through sampling at the landing place or at sea by scientific
ohservers.

Colour key

Stock subject to overfishing(F..

Stock not subject to overfishing (Fe,/Fusy< 1)

INDIAN OQCEAN STOCK - MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for longtail tuna in the Indian Ocean, noting that there
remains considerable uncertainty about stock structure and about the total catches.

Stack status. No quantitative stock assessment is currently available for longtail tuna in the Indian Ocean, and due
to a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status
remains uncertain (Table 1). However, aspects of the biology, productivity and fisheries for this species combined
with the lack of data on which to base a more formal assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for longtail tuna in recent years has further increased the
pressure on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect
this wifl have on the resource. The apparent fidelity of longtail tuna to particular areas/regions is a matter for
concern as overfishing in these areas can lead to localised depletion. Research emphasis on improving indicators
and exploration of stock structure and stock assessment approaches for data poor fisheries are warranted.

The SC RECOMMENDED the following:
s  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
o annual catches urgently need to be reviewed.
e improvement in data collection and reporting is required to assess the stock.
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SUPPORTING INFORMATION
{Information collated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Longtail tuna (Thunnus tonggoel) in the Indian Ocean is curi‘ently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:
¢ Resolution 08/04 concerning the recording of catch by longline fishing vessels in the I0TC area.
¢ Resolution 09/02 On the implementation of a limilation of fishing capacily of confracting parties and
cooperaling non-confracting parties.
¢ Resolution 10/02 mandatory statistical requirements for IOTC Members and Cooperating non-Coniracting
Parties (CPC's).
Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the 10TC area.
Recommendation 11/06 Concerning the Recording of Caich by Fishing Vessels in the IOTC Area of
Competence.

FISHERIES INDICATORS
General

Longtail tuna (Thunnus tonggol) is an oceanic species that forms schools of varying sizes. It is most abundant over
areas of broad continental shelf. Table 2 outlines some key life history parameters relevant for management.

TABLE 2. Biology of Indian Ocean longtail tuna (Thunnus tonggo.

Range and An oceanic species that forms schools of varying sizes. It is most abundant over areas of broad continental shelf,
stock structure | Feeds on a variety of fish, cephalopods, and crustaceans, particularly stomatopod larvae and prawns. No
| information is available on the stock structure of longtail tuna in the Indian Ocean.

Longevity ~20 years

Maturity Age: n.a.; females n.a. males n.a.

(50%) Size: females and males ~40 cm FL (Pacific Ocean).

Spawning The spawning season varies according to location. Off the west coast of Thailand there are two distinct spawning
season seasons: January-April and August-Septernber.

Size {length Maximum: Females and males 145 cm FL; weight 35.9 kgs. Most common size in Indian Ocean ranges 46-70 cm.
and weight) | Grows rapidly to reach 4046 cm in FL by age 1.

n.a. = not available. SOURCES: Froese & Pauly (2009); Griffiths et al. (20104, b); Kaymaran et al. (2011)

Longtail tuna — Catch frends

Longtail tuna is caught mainly using gillnets and, to a lesser. extent, purse seine and trolling (Fig. 1). The catch
estimaies for longtail tuna were derived from small amounts of information and are therefore uncertain. Estimated
catches of longtail tuna increased steadily from the mid 1950’s, reaching around 20,000 t in the mid-1970°s and over
50,000 t by the mid-1980s. Catches reached record levels in 2010, at 141,937 t (preliminary estimate). The average
annual catch estimated for the period 2006-2010 is 115,973 t (Table 3).

In recent years, the countries attributed with the highest catches of longtail tuna are the LR. Iran (34%) and Indonesia
(31%) and, to a lesser extent, Oman, Pakistan, Malaysia and India (22%) {Fig. 2). In particular, LR. Tran has reperted
large increases in the catch of lengtail tuna in 2009 and 2010, This may be the consequence of increased drifting gillnet
effort in coastal waters due to the threat of Somali piracy in the western tropical Indian Ocean.
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Fig. 1. Longtail tuna: Catches by gear recorded in the Fig. 2. Longtail tuna: Catches recorded in the JOTC
IOTC Database (1961-2010). Database for main fishing fleets (1961-2010).

TABLE 3.Best scientific estimates of the catches of longtail tuna by ty[;e of fishery for the period 19502010 {in
metric tonnes), Data as of October 201 1.

By decade (sverage) ' By year (last ten years)
B oses | 1960a | 19705 | 1980 | 1990 | 20005 | 2001 | 2002 | 200 | 2004 | 2005 | 2006 | 2007 | 2008 | 2008 | 2010
Purse seine 44| 204 | o980 | a4es | sio | mez | earr | 15347 | 13367 | naz: | oessz | 1ses | 17sse | w232 | 15097 | 14551
Gillnet 2963 | 6761 | 11355 | 29466 | 48717 | 77932 | 7082 | 61260 | 68265 | 59575 | s4700 | 66547 | 72788 | sa7i | ems22 | us39
Line 246 | 1089 | 2379 | asos | 7asr | eam || o599 | 10425 | ves3 | 11200 | 12552 | 14527 | 1243 | om0 | 9ss0| o7
Ottier 290 | 489 | 1054 | 2168 | 2500 | 2428 2196 | 70| 1ses | uees | 1200 | 1338 | cseo | 2002 | usor | 2309
Tota) 4043 | 3544 | 15767 | 40976 | 67204 | 103,550 || on,93 | ss7s1 | sa2e8 | ssem | 77884 | ossmis | 1064m | 110,888 | 125056 | 141,03

Longtail tuna - Uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:

Artisanal fisheries of Indonesia: Indonesia did not report catches of longtail tuna by species or by gear for
1950-2004; catches of longtail tuna, kawakawa and other species were reported aggregated for this period.
The IOTC Secretariat used the catches reported since 2005 to break the aggregates for 19502004 by gear
and species. The Indonesian catches estimated for longtail tuna represent more than 30% of the total
catches of this species in the Indian Ocean in recent years.

Artisanal fisheries of India and Oman: Although these countries report catches of longtail tuna, until
recently the catches have not been reported by gear, The IOTC Secretariat used alternative information to
assigning the catches reported by species. The catches of longtail tuna that had to be allocated by gear
represented 12% of the total catches of this species in recent years,

Artisanal fisheries of Mozambique, Myanmar, and Somalia: None of these countries have reported catches
to the IQOTC Secretariat. Catch levels are unknown but are not considered large.

Other artisanal fisheries: The IOTC Secretariat estimated catches of longtail tuna for the artisanal fisheries
of Yemen (no data reported to the IOTC Secretariat) and Malaysia (catches not reported by species). The
catches estimated for longtail tuna represent 9% of the total catches of this species in recent years.

Discard levels are believed to be very low although they are unknown for most fisheries.

Changes to the catch series: There have been significant changes to the catches of longtail tuna since
December 2010, following two reviews of catches for the coastal fisheries of India and, to a lesser extent,
Indonesia, involving marked changes in catches by species. The new catches estimated are markedly lower
than those previously recorded representing overall 65% and 75% of the catches recorded in the past for
India and Indonesia, respectively.

Page 121 of 259




IOTC-2011-SC14-R[E]

8¢

2l 40

o
Catch (v*1,000)

B
[=]

Fig. 3. Longtail tuna: Uncertainty of annual catch estimates (1961-2010) (Data as of October 2011).

Catches below the zero-line (Type B) refer to fleets that do not report catch dasa fo the JOTC (estimated by the IGTC Secretariat), do
not report catch data by gear and/or species {broken by gear and species by the IOTC Secretariat} or any of the other reasons provided
in the document. Catches over the zero-line (Type 4) refer to fleets for which no magjor inconsistencies have been found to exist. Light
bars represent data for artisanal fleets and dark bars represent data for indusirial fleets.

Longtail tuna — Effort trends
Effon trends are unlcnown for longtall tuna m the Indlan Ocean

Longtail tuna — Catch—per—unit—effort (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some
fisheries but they are considered highly incomplete. In most cases catch-and-effort data are only available for short
periods of time. Reasonably long catch and effort series (extending for more than 10 years) are only available for
Thailand small purse seines and gillnets (Fig. 4). No catch and effort data are available from sports fisheries, other than
for partial data from the sports fisheries of Kenya.
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Fig. 4. Longtail tuna: Nominal CPUE series for the gillnet {(GILL) and coastal
purse seine (PSS) fisheries of Thailand derived from the available catches.and
effort data (1996-2010).

Longtail tuna — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

s The size of longtail tuna taken by the Indian Ocean fisheries typically ranges between 15-120 cm
depending on the type of gear used, season and location. The fisheries operating in the Andaman Sea
(coastal purse seines and troll lines) tend to catch longtail tuna of small size {(15-55cm) while the drifting
gillnet fisheries operating in the Arabian Sea catch larger specimens (40-100cm).

¢ Trends in average weight can only be assessed for LR. Iran drifting gilinets but the amount of specimens
measured has been very low in recent years. The length frequency data available from the mid-eighties to
the early nineties was obtained with the support of the IPTP (Indo-Pacific Tuna Programme).
Unfortunately, data collection did not continue after the end of the IPTP activities.

o  (Catch-at-Size(Age) tables are not available for the longtail tuna due to the paucity of size data available
from most fleets and the uncertain status of the catches for this species.
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e  Sex ratio data have not been provided to the Secretariat by CPCs.
STOCK ASSESSMENT

No quantitative stock assessment for longtail tuna in the Indian Ocean is known to exist and no such assessment has
been undertaken by the IOTC Working Party on Neritic Tunas. However, a preliminary estimation of stock indicators
was attempted on the catch and effort datasets from the Thailand gillnet and purse seine fisheries (described above).
However, there is considerable uncertainty about the degree to which this and other indicators represent abundance as
factors such as changes in targeting practices, discarding practices, fishing grounds and management practices are likely
to interact in the depicted trends. Further work must be undertaken to derive additional stock indicators for this species,
because in the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status
of the stock and assess the impacts of fishing. '
TABLE 4. Longtail tuna (Thunnus tonggol) stock status summary.

Management Quantity Aggregate Indian Ocean

2010 caich estimate 114,900 t

Mean catch from 2006-2010 116,000t

MSY (80% CI) unknown

Data period used in assessment -
F2o10/Fpsy (80% CI} -
Baoio/Busy (80% CI) -
SBz010/SBusy -
Bag10/Bo (80% CI) -
8B1010/5By -
Bg10/Bo, 50 —
SBano/5Bo, ro _
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APPENDIX XV
EXECUTIVE SUMMARY: NARROW-BARRED SPANISH MACKEREL

s [ndian Ocean Tuna Commission
Commission des Thons de 'Océan Indien

jotc ctoi
Status of the Indian Ocean narrow-barred Spanish mackerel resource
(Scomberomorus commerson)

TABLE 1. Status of narrow-barred Spanish mackerel (Scomberomorus commerson) in the Indian Ocean.
2011 stock
status
determination

20197

1

Area Indicators — 2011 assessment

Catch’ 2010: | 124,107 ¢
Average catch’ 2006-2010: | 116,444 t
Indian Ocean ' MSY: | unknown
Fao10Fmsy: | unknown
. - [ - R . SB‘Z‘O]‘O}S‘BMS‘\;: un.hlown_ —_— e = e e - —_—— eam
SB.01o/SBy: | unknown
'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence,
The stock status refers to the most recent years® data used for the assessment.
*Neminal catches represent those estimated by the TOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat
estimates total catch from a range of sources including: partial catch and effort data; data in the FAO Fish3tat database; catches
estimated by the IOTC from data collected through port sampling; data published through web pages or other means; data
reported by other parties on the activity of vessels; and data collected through sampling at the landing place or at sea by scientific
observers.

Colour key

Stock subject to overfishing(F, .,

Stock not subject to overfishing (F,pe/Fusy< 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for narrow-barred Spanish mackerel in the Indian
Ocean noting that there remaing considerable uncertainty about stock structure and about the total catches.

Stock status. No quantitative stock assessment is currently available for narrow-barred Spanish mackerel in the
Indian Ocean, and due to a lack of fishery data for several gears, only preliminary stock indicators can be used.
Therefore stock status remains uncerfain (Table 1). However, aspects of the fisheries for this species combined
with the lack of data on which to base a more formal assessment are a cause for considerable concern. Although
indicators from the Gulf and Oman Sea suggest that overfishing is occurring in this area, the degree of connectivity
with other regions remains unknown,

Outlook. The continued increase of annual catches for narrow-barred Spanish mackerel in recent vears has further
increased the pressure on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate
the effect this will have on the resource. The apparent fidelity of narrow-barred Spanish mackerel to particular
areas/regions is a matter for concern as overfishing in these areas can lead to localised depletion. Research
emphasis on improving indicators and exploration of stock structure and stock assessment approaches for data poor
fisheries are warranted.

The SC RECOMMENDED the following:
¢  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
¢  annual catches urgently need to be reviewed.
s  improvement in data collection and reporting is required to assess the stock.
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SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Narrow-barred Spanish mackerel (Scomberomorus commerson) in the Indian Ocean is currently subject to a number of
conservation and management measures adopted by the Commission, although none are species specific:
» Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IGTC area.
e Resolution 09/02 On the implementation of o hm:tanon of fishing capacity of contracting parties and
cooperating non-contracting pariies.
s Resolution 10/02 mandatory statistical reqwrements Jor I0TC Members and Cooperating non-Contractmg
Parties (CPC's).
»  Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the I0TC area.
Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the JOTC Adrea of
Competence.

FISHERIES INDICATORS
General

The narrow-barred Spanish mackerel (Scomberomorus commerson) is a pelagic, top level predator found throughout
tropical marine waters of the Indo-West Pacific. Table 2 outlines some key life history parameters relevant for
management.

TABLE 2. Biology of Indian Ocean narrow-barred Spanish mackerel (Scomberomorus commerson).

Range and stock | A pelagic, top level predator found throughout tropical marine waters of the Indo-West Pacific. Juveniles inhabit
structure shallow inshore areas whereas adults are found in coastal waters out to the continental shelf. Adults are usually
found in small schools but often aggregate at particular focations on reefs and shoals to feed and spawn. Appear to
undertake lengthy migrations. Feed primarily on small fishes such as anchovies, clupeids, carangids, also squids
and shrimps. Genetic studies carried out on 5. commersor from Djibouti, Oman and U.A.E. showed there were
small genetic differences among stocks in these three places.

Longevity ~16 years

Maturity (50%) | Age: n.a.; females n.a, males n.a.
Size: fe_males ~31 em FL and males ~52 cm FL.

Spawning season | Females are multiple spawners. Year-round spawning has been observed in east African waters, with peaks
during late spring to summer (April-July) and autumn (September-November) coinciding with the two seasonal
monsoons which generate high abundances of plankton and small pelagic fish.

Size (length and | Maximum: Females and males 240 cm FL: weight 70 kgs.
weight)
n.a. = not available, SOURCES: Grandcourt et al. (2005); Froese & Pauly (2009); Darvishi <t al, (2011)

Narrow-barred Spanish mackerel — Catch trends

Narrow-barred Spamsh mackerel is targeted throughout the Indian Ocean by artisanal and recreational fishers. The main
method of capture is gillnet, but significant numbers of are also caught trolling (Fig. 1).

The catch estimates for narrow-barred Spanish mackerel were derived from very small amounts of information and are
therefore highly uncertain. The catches of narrow-barred Spanish mackerel increased from around 50,000 t the mid-
1970% to over 100,000 t by the mid-1990°s. The highest catches of Spanish mackerel were recorded in 2010, amounting
to 124,107 t. In recent years, catches have been increasing, with average annual catches for 20062010 estimated to be
at around 116,444 t (Table 3). Narrow-barred Spanish mackerel is caught in both Indian Ocean basins, with higher
catches recorded in the West.

In recent years, the countries attributed with the highest catches of Spanish mackerel are India (29%) and Indonesia
{23%) and, to a lesser extent, Iran, Pakistan, and Madagascar (20%) (Fig. 2).
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Fig. 1. Narrow-barred Spanish mackerel: Catches by gear | Fig. 2. Narrow-barred Spanish mackerel: Catches
recorded in the IOTC Database (1961-2010). recorded in the IOTC Database for main fishing fleets
(1961-2010).

TABLE 3.Best scientific estimates of the catches of narrow-barred Spanish mackerel by type of fishery for the period - -

1950-2010 (in metric tonnes). Data as of October 2011,

. By decade (average) ) _ By year (last ten years)
TR ioste | 15600 | 19705 | 19008 | 1990s | 2000s | 2001 20 { 2008 | 2004 | 2008 | 2006 | 2007 | 2008 | 2000 | 2000
Purse seine 0 o 27| vuau| 2sm| | s | wsas | 23s| aso [ 206 [ 3026 | 1877 | 1951 | 1920 28w
Gillnet 7,164 | 15,184 | 26,883 | 54,952 71,418 78,404 78,408 73,231 76,410 73,571 64,618 74,173 77371 84,124 84,225 89,352
Line 2,330 3350 6,529 | 13,733 14,964 16,823 16,773 15,420 17,023 15,214 16,145 17,137 15,811 17,394 18,059 18,045
Other 1,363 2,012 4,255 6,635 10,616 13,932 13,264 15,354 14,566 12,956 13,337 16,239 15,547 14,793 13,527 13,836
Total | 10362 | 20,546 | 37904 | 76462 [ 99,570 | 110941 [| 109849 | 108,933 | 110324 | 108570 | 6416 | 111475 | 110605 | 118262 | 11770 | 244w

Narrow-barred Spanish mackerel — uncertainiy of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:

Artisanal fisheries of India and Indonesia: India and Indonesia have only recently reported catches of
narrow-barred Spanish mackerel by gear, including catches by gear for the years 2005-2008 and 2007
2008, respectively. In both cases, the IOTC Secretariat used the catches reported by gear to break previous
catches of this species by gear. The catches of narrow-barred Spanish mackerel estimated for this
component represent more than 52% of the total catches of this species in recent years.

Artisanal fisheries of Madagascar: Madagascar has never reported catches of narrow-barred Spanish
mackerel to the IOTC Secretariat. During 2010 the IOTC Secretariat conducted a review aiming to break
the catches recorded in the FAO database as narrow-barred Spanish mackerel by species, on the assumption
that all catches of nertitic tunas had been combined under this name. The new catches estimated are thought
to be very uncertain.

Artisanal fisheries of Mozambique, Myanmar and Somalia: None of these countries have ever reported
catches to the IOTC Secretariat. Catch levels are unknown,

Other artisanal fisheries: Oman and the United Arab Emirates do not report catches of narrow-barred
Spanish mackerel by gear. Although most of the catches are believed to be taken by gillnets, some fish may
be also caught by using small surrounding nets, lines or other artisanal gears. Thailand and Malaysia report
catches of narrow-barred Spanish mackerel and Indo-Pacific king mackerel aggregated.

All fisheries: In some cases the catches of seerfish species are mislabelled, the catches of Indo-Pacific king
mackerel and, to a lesser extent, other seerfish species, labelled as narrow-barred Spanish mackerel,
Similarly, the catches of wahoo in some longline fisheries are thought to be mislabelled as narrow-barred
Spanish mackerel. This mislabelling is thought to have little impact in the case of the narrow-barred
Spanish mackerel but may be important for other seerfish species.

Discard levels are believed to be low although they are unknown for most fisheries,

Changes to the catch series: The catch series of narrow-barred Spanish mackerel has changed since those
estimated in 2010, following reviews of catches for the coastal fisheries in Indonesia and India, involving
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marked changes in catches by species. Overall, the new catches estimated represent the 98% of those
recorded in the past.
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Fig. 3. Narrow-barred Spanish mackerel: Uncertainty of annual catch estimates (1960-2010) (Data as of
November 2011). :

Catches below the zero-line (Type B) refer to fleets that do not report catch data to the TOTC festimated by the IOTC Secretariat), do
not report catch data by gear and/or species (broken by gear and species by the JOTC Secretariat) or any of the other reasons provided
in the documemi. Catches over the zera-line (Type A) refer to fleets for which no major inconsistencies have been found to exist. Light
bars represent data for artisanal fleers and dark bars represent data for mdustrial fleess.

Narrow-barred Spanish mackerel — Effort trends
Effort trends are unknown for narrow-barred Spanish mackerel in the Indian Ocean.

Narrow-barred Spanish mackerel — Catch—per—unit—effort (CPUE) trends

Standardised CPUE series have not yet been developed, Nominal CPUE series are however available from some
fisheries but they are considered highly incomplete. In most cases catch-and-effort data are only available for short
periods. Reasonably long catch-and-effort data series (extending for more than 10 years) are only available for Sri
Lanka gillnets (Fig. 4). The catches and effort recorded are, however, thought to be unrealistic due to the dramatic

changes in CPUE recorded in 2003 and 2004,
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Fig. 4. Narrow-barred Spanish mackerel: Nominal CPUE series for the gillnet fishery of
Sri Lanka derived from the available catches and effort data (1994-2004),

Narrow-barred Spanish mackerel — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

e The size of narrow-barred Spanish mackerel taken by the Indian Ocean fisheries typically ranges between
30-140 cm depending on the type of gear used, season and location. The size of narrow-barred Spanish
mackerel taken varies by location with 32-119 cm fish taken in the Eastern Peninsular Malaysia area, 17—
39 cm fish taken in the East Malaysia arca and 50-90 cm fish taken in the Gulf of Thailand. Similarly,
Spanish mackere] caught in the Oman Sea are typically larger than those caught in the Persian Gulf.

Page 127 of 259



I0TC-2011-SC14-R[E]

¢ Trends in average weight can only be assessed for Sri Lankan gillnets but the amount of specimens
measured has been very low in recent years. The length frequency data available from the mid-eighties to
the early ninetiecs was obtained with the support of the IPTP (Inde-Pacific Tuna Programme).
Unfortunately, data collection did not continue after the IPTP activities came to an end.

» Catch-at-Size(Age) tables are not available for narrow-barred Spanish mackerel due to the paucity of size
data available from most fleets and the uncertain status of the catches for this species.

+  Sex ratio data have not been provided to the Secretariat by CPCs.

STOCK ASSESSMENT

No quantitative stock assessment for narrow-barred Spanish mackerel in the Indian Ocean is known 1o exist and no such
assessment has been undertaken by the IOTC Working Party on Neritic Tunas. However, a preliminary estimation of
stock indicators was attempted on the catch and effort datasets from the Sri Lankan gillnet fishery (described above).
However, there is considerable uncertainty about the degree to which this and other indicators represent abundance as
factors such as changes in targeting practices, discarding practices, fishing grounds and management practices are likely
to interact in the depicted trends. Further work must be undertaken to derive additional stock indicators for this species,
because in the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status
of the stock and assess the impacts of fishing.

TABLE 4, Narrow-barred Spanish mackerel (Scomberomorus commerson) stock status summary,

Management Quantity Aggregate Indian Ocean
2010 catch estimate 124,100 t
Mean catch from 2006-2010 116,400 t
MSY (80% CI) ‘unknown

Data period used in assessment -
Fao1o/Fusy (80% CI) -
Ba1o/Busy (80% CI) : -
SB2010/SBusy -
Bz010/Bo (80% C1) ) -
8B2010/5By -
Ba1o/Bo, r0 -
SB2010/SBy, po -
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APPENDIX XVI
EXECUTIVE SUMMARY: BULLET TUNA

an [ndian Ocean Tuna Commission
Comrpmission des Thons de 'Océan indien

iotc ¢tol

Status of the Indian Ocean Bullet tuna Resource

(Auxis rochei)
TABLE 1. Status of bullet tuna (Auxis rochei) in the Indian Ocean.
2011 stock
1 . status
Area Indicators — 2011 assessment determination
2010
Catch’ 2010: | 4,188t [~ L
Average catch® 2006-2010: | 2,884 t
. MSY: | unknown
Indian Ocean FaoioFasy: | unknown
SB;Q[D}SBMSY: unknown
SB;OI(;J"SB o unknown

'Boundaries for the Indian Ocean stock assessment are defined as the [OTC area of competence.

*The stock status refers to the most recent years® data used for the assessment.

*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat
estimates total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; catches
estimated by the JOTC from data collected through port sampling; data published through web pages or other means; data
reported by other parties on the activity of vessels; and data collected through sampling at the landing place or at sea by scientific
ohservers.

Colour key

Stock subject to overfishing(F,ea

Stock not subject to overfishing (Fyua/Frusv< 1}

INDIAN QCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for bullet tuna in the Indian Ocean noting that there
remains considerable uncertainty about stock structure and about the total catches.

Stock status. No quantitative stock assessment is currently available for bullet tuna in the Indian Ocean, and due to
a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status
remains uncertain (Table 1). However, aspects of the fisheries for this species combined with the lack of data on
which to base a more formal assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for builet tuna is likely to have further increased the pressure on
the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect this will have
on the resource. Research emphasis on improving indicators and exploration of stock structure and stock
assessment approaches for data poor fisheries are warranted.

The SC RECOMMENDED the following:
»  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
s annual catches urgently need to be reviewed.
»  improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bullet tuna (Auxis rochei) in the Indian Ocean is currently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:
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Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area.
Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and
cooperating non-contracting parties.

+ Resolution 10/02 mandatory statistical requirements for IOTC Members and Cooperating non-Contracting
Parties (CPC's).
Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the I0TC area.
Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the 10TC Area of
Competence.

FISHERIES INDICATORS

General

Bullet tuna (duxis rochei) is an oceanic species found in the equatorial areas of the major oceans. It is a highly
migratory species with a strong schooling behaviour, Table 2 outlines some key life history parameters relevant for
management.

TABLE 2. Biology of Indian Ocean bullet tuna (dxis rochei).

Range and Little is known on the biology of bullet tuna in the Indian Ocean. An oceanic species found in the equatorial areas
stock structure | of the major oceans. [t is a highly migratory species with a strong schooling behaviour. Adults are principally

structure in Indian Ocean. Bullet tuna feed on small fishes, particularly anchovies, crustaceans (commonly crab
and stomatopod larvae) and squids. Cannibalism is comumon. Because of their high abundance, bullet tunas are
considered to be an important prey for a range of species, especially the commercial tunas.

Longevity Females n.a; Males n.a.

Maturity Age: 2 years; females n.a. males n.a.
(50%) Size: females and males ~35 cm FL.

Spawning It is a multiple spawner with fecundity ranging between 31,000 and 103,000 eggs per spawning (according to the
Season { size of the fish). Larval studies indicate that bullet tuna spawn throughout its range.

Size (length Maximum: Females and males 50 cm FL; weight n.a,
and weight) '

n.a. = not available. $OURCES: Froese & Pauly (2009}

Builet tuna — Catch trends

Bullet tuna is caught mainly using gillnet, handline, and trolling pears across the broader Indian Ocean area (Fig. 1),
This species is also an important catch for artisanal purse seiners. The catch estimates for bullet tuna were derived from
very small amounts of information and are therefore highly uncertain.

Estimated catches of bullet tuna reached around 1,000 t in the early 1990’s, increasing markedly in the following vears
to reach a peak in 1998, at around 2,800 t. The catches decreased sharply in the following years and remained at values
of around 2,000 t until the mid-2000’s, to increase again sharply up to the 4,183 t recorded in 2010, the highest catches
ever recorded for this species (Table 3). The average annual catch estimated for the period 2006 to 2010 is 2,884 t
(Table 3). However, the high catches of bullet tuna recorded since 2006, compared to previous years, are thought to be
unrealistic. The difference in catches may come from improved identification of specimens of frigate tuna and bullet
funa in recent years, leading to higher catches of bullet tuna reported to the IOTC. Bullet tuna and frigate tuna are very
similar and mislabelling is thought to be overspread. In recent years, the countries attributed with the highest catches of
bullet tuna are Sri Lanka and India (Fig. 2).
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Fig. 2. Bullet tuna: Caiches recorded in the IOTC Database for
main fishing fleets (1960-2010).

TABLE 3.Best scientific estimates of the catches of bullet tuna by type of fishery for the period 1950-2010 (in metric

tonnes). Data as of October 2011.
. By decade (average) ) By year {last ten years)
Fubery. 19505 | 1960s | 19705 | 19805 | 19905 | 20005 | 2000 | 2002 | 2003 | 2006 | 2005 | 2006 | 2007 | 2008 | 2000 | 2010
1;": 0 3 10 81 151 194 L84 205 204 165 165 204 208 209 194 194
Gillnet 5 8 36 o 680 586 303 um 463 918 sa0 | 1120 | 1447 | 1084 [ 1350 | 2866
Line Tl 16 71 126 497 525 509 560 Y] 495 501 626 974 841 804 804
Other sl 103 21 443 533 £20 464 367 339 355 270 242 268 335 323 33
Totat 78 129 337 g5 | 361 ) s 1460 | 231 | isas | 1933 | 1476 | zaes | 2897 | 2469 | 2673 | 4188

Bullet tuna — Uncertainty of catches

Retained catches are highly uncertain (Fig. 3), for all fisheries:
e Aggregation: Bullet tunas are usually not reported by species, being aggregated with frigate tunas or, less

frequently, other small tuna species.

¢ Mislabelling: Bullet tunas are usually mislabelled as frigate tuna, their catches reported under the latter
species.
e  Under reporting: the catches of bullet tuna by industrial purse seiners are rarely, if ever, reported.
It is for the above reasons that the catches of bullet tuna in the IOTC database are thought to represent only a small
fraction of the total catches of this species in the Indian Ocean. In particular, catches reported by India in recent years
are unreliable and need to be verified.
s Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels of
bullet tuna for its purse seine fleet, for 20032008, estimated using observer data.
s Changes to the catch series: The catch series of bullet tuna has changed substantially since estimates made
in 2010, following reviews of catches for the coastal fisheries in Indonesia and, to a lesser extent India,
involving marked changes in catches by species.
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Fig, 3. Bullet tuna: Uncertainty of annual catch estimates (1960-2010) (Data as of October 2011),

Catches below the zero-line (Type B) refer to fleets that do not report catch data io the I0TC (estimated by
the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and species by the
IOTC Secretariat} or any of the other reasons provided in the document. Catches over the zero-line (Type 4}
refer to fleets for which no major inconsistencies have been found to exist. Light bars represemt data for
artisanal fleets and dark bars represent data for industrial fleets. .
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Bullet tuna — Effort -trends

Effort trends are unknown for bullet tuna in the Indian Oceaﬁ.

Bullet tuna - Catch—per—unit—effort

(CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some
fisheries but they are considered highly incomplete and are usually considered to be of poor quality for the fisheries
having reasonably long catch-and-effort data series, as it is the case with the gillnet fisheries of Sri Lanka (Fig. 4).

150
120 — - o
—+— 5ri Lanka CPUE-GILL

g

bat 1]

-

£

w 80

=]

% /
i /A\\//"‘\/
0 .

1984 1995 1606 1697 1908 1985 2000 200t 2002 2003 2004

Fig. 4. Bullet tuna: Nominal CPUE series for the gillnet fishery of Sri
Lanka derived from the available catches and effort data (1994-2004).

Bullet tuna — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

¢ The size of bullet tuna taken by the Indian Ocean fisheries typically ranges between 13—48 cm

depending on the type of gear used, season and location.

¢ Trends in average weight cannot be assessed for most fisheries. Reasonable long series of length
frequency data are only available for Sri Lankan gillnets and lines but the amount of specimens

measured has been very low in recent years.
¢ Catch-at-Size(Age) tables are not available for bullet tuna due to the paucity of size data available

from most fleets and the uncertain status of the catches for this species.
Sex ratio data have not been provided to the Secretariat by CPCs,
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STOCK ASSESSMENT

No quantitative stock assessment for bullet tuna in the Indian Ocean is known to exist and no such assessment has been
undertaken by the IQTC Working Party on Neritic Tunas. However, a preliminary estimation of stock indicators was
attempted on the catch and effort datasets from the Sri Lankan gillnet fleet (described above). However, there is
considerable uncertainty about the degree to which this and other indicators represent abundance as factors such as
changes in targeting practices, discarding practices, fishing grounds and management practices are likely to interact in
the depicted trends. Further work must be undertaken to derive additional stock indicators for this species, because in
the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status of the
stock and assess the impacts of fishing,
TABLE 4. Bullet tuna {4uxis rochei) stock status summary.
' Management Quantity Aggregate Indian Ocean

2010 catch estimate 4200t

Mean catch from 2006-2010 2,900¢

MSY (80% CI} unknown

Data period used in assessment -

Fa010/Fusy (80% CI) -

Bno/Brsy (80% CI) -

8B3010/5Busy -

Bi010/Bo(80% CI) ' -

SBz1¢/SBg -

B2010/Ba, 50 -

8B2010/8Bg r0 -

LITERATURE CITED
Froese R & Pauly DE, 2009.FishBase, version 02/2009, FishBase Consortium, <www.fishbase.org>.

Page 133 of 259



IOTC-2011-SC14-R[E]

APPENDIX XVII
EXECUTIVE SUMMARY: FRIGATE TUNA

wi Indian Ocean Tuna Commission
Commission Jdes Thons de POedan Indien

iote ctoi

Status of the Indian Ocean Frigate tuna resource
(Auxis thazard)
TABLE 1. Status of frigate tuna (Auxis thazard) in the Indian Ocean.
2011 stock
Area’ Indicators — 2011 assessment det. e.:an‘iﬂ:li on
2010°
Catch’ 2010: | 71,023t L
Average catch’ 2006-2010: | 64,2451
Indian Ocean MSY: | unknown
FaoioFumsy: | unknown
SB201/SBusy: | Unknown
SBZQ]U"’SBU: unknown

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

The stock status refers to the most recent years’ data used for the assessment,

*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat
estimates fotal catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; catches
estimated by the IOTC from data collected through port sampling; data published through web pages or other means; data
reported by other parties on the activity of vessels; and data collected through sampling at the landing place or at sea by scientific
obsetvers.

Colour key

Stock subject to overfishing(F .,

Stock not subject to overfishing (Fpe/Fusy= 1)

INDIAN QCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for frigate tuna in the Indian Ocean noting that there
remains considerable uncertainty about stock structure and about the total catches.

Stock status. No quantitative stock assessment is currently available for frigate tuna in the Indian Qcean, and due to
a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status
remains uncertain (Table 1). However, aspects of the fisheries for this species combined with the lack of data on
which to base a more formal assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for frigate tuna is likely to have further increased the pressure
on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect this will
have on the resource. Research emphasis on improving indicators and exploration of stock structure and stock
assessment approaches for data poor fisheries are watranted, '

The SC RECOMMENDED the following:
o  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
o  annual catches urgently need to be reviewed.
s improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
{Information collated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Frigate tuna (4uxis thazard) in the Indian Ocean is currently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:

»  Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area.

s  Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and
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coaperating non-contracting parties.

» Resolution 10/02 mandatory statistical requirements for I0TC Members and Cooperaling non-
Contracting Parties (CPC'’s).
Resolution 10/03 concerning the recording of catch by fishing vessels in the I0TC area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the I0TC Area of
Competence.

FISHERIES INDICATORS

General

Frlgate tuna {Auxis thazard) is a highly migratory species found in both coastal and oceanic waters. It is highly
gregarious and often schools with other Scombrids. Table 2 outlines some key life history parameters relevant for
management.

TABLE 2. Biolo

Range and Little is known on the blology of frlgate tuna in the Indian Ocean. nghly migratory species found in both coastal
stock structure | and oceanic waters. It is highly gregarious and often schools with other Scombrids. Frigate tuna feeds on small
fish, squids and planktonic crustaceans (e.g. decapods and stomatopods). Because of their high abundance, frigate
tuna are considercd to be an important prey for a range of species, especially the commercial tunas. No
information is available on the stock structure of frigate tuna in Indian Ocean.

Longevity Females n.a; Males n.a,

Maturity Age: n.a.; fermales n.a. males n.a.

(50%) Size: females and males ~29-35 cm FL.

Spawning In the southern Indian Ocean, the spavming season extends from August to April whereas north of the equator it

season is from January to April. Fecundity ranges between 200,000 and 1.06 million eggs per spawning (depending on
size). .

Size (length Maximum: Females and males 60 cm FL; weightn.a.
and weight)

0.8 = not available, SOURCES: Froese & Pauly (2009)
Frigate tuna — Catch trends

Frigate tuna is taken from across the Indian Ocean area using drifting gillnets, pole-and-lines, handlines and trolling
(Fig. 1). This species is also an important bycatch for industrial purse seiners and is the target of some ring net fisheries.
The catch estimates for frlgate tuna were derived from very small amounts of information and are therefore highly
uncertain.

Estimated catches have increased steadify since the late 1970’s, reaching around 15,000 t in the early 1980’s and over
45,000 t by the mid-1990’s. Catches increased markedly from 2006 and have been in excess of 65,000 t from 2008
(Fig. 2). The average annual catch estimated for the period 2006 to 2010 is 64,245 t with the highest catches recorded in
2010 of 71,023 t (Table 3).

In recent years, the countries attributed with the highest catches are Indonesia (60%), India (17%), LR. Iran (8%) and
the Maldives {6%).
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Fig. 1. Frigate tuna: Catches by gear recorded in the IOTC
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Fig. 2. Frigate tuna: Catches recorded in the IOTC
Database for main fishing fleets (1961-2010).

TABLE 3.Best scientific estimates of the catches of frigate tuna by type of fishery for the period 1950-2010 (in

metric tonnes). Data as of October 2011.°
. By decade (average) By year (last ten years)
Fihery 1950 | 1960s | 1970 | 1980s | 1990s | 2000s [ 2000 | 2002 | 2008 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | z010
Purse seine ¢ 2| 85| 7260 | 18206 | 26427 | 26124 | 24302 | 25049 | 29707 | 27086 | 31,073 | 33,847 | 21434 | 40262 | 40294
Gillnet 265 | 406 | 1268 ) 373 | o958l ogm | 9949 | 11840 | 11816 | 10830 | 10,056 | 12,051 | 153% | 17,758 | 15864 | 21,251
Line m s60 | 1015 [ 2889 | ss7 ) sess | ossm| sy | sie7 | sae | 4se7 | s2s7 ] s088 | 5046 | 5169 | 451
Other 17211 24771 2088 | 3514 e319| 360 ) 6081 | ssoa| so6 | suse | 607 | asv6( so7 | sms | esss | asie
Total 2358 | 3456 | 6265 | 17376 | 3saze | 4sd19 | 47,746 | 47728 | 4s089 | s0938 | 48283 | 53057 | se342 | ov954 | 67849 | TLOZ

Frigate tuna — Uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:

s  Artisanal fisheries of Indonesia: Indonesia did not report catches of frigate tuna by species or by gear for
1950-2004; catches of frigate tuna, bullet tuna and other species were reported aggregated for this period.
The IOTC Secretariat used the catches reported since 2005 to break the aggregates for 1950-2004 by gear
and species, The Indonesian catches estimated for frigate tuna represent around 60% of the total catches of
this species in the Indian Ocean in recent years.

e Artisanal fisheries of India; Although India reports catches of frigate tuna they are not always reported by
gear, The IOTC Secretariat has allocated the catches of frigate tuna by gear for years in which this
information was not available. In recent years, the catches of frigate tuna in India have represented 17% of

the total catches of this species in the Indian O
¢ Artisanal fisheries of Mozambique, Myanmar

cean.
and Somalia: Nonec of these countries have reported catches

to the IOTC Secretariat, thus catch levels are unknown,
s  Other artisanal fisheries: The catches of frigate tuna and bullet tuna are seldom reported by species and,
when reported by species, they usually refer to both species (due to mislabelling, with all catches assigned

to the frigate tuna).

o Industrial fisheries: The catches of frigate tuna recorded for industrial purse seiners are thought to be a
fraction of those retained on board. Due to this species being a bycatch, its catches are seldom recorded in
the logbooks, nor can they be monitored in port. The EU recently reported catch levels of frigate tuna for its

purse seine fleet, for 2003-2007, estimated usi

ng observer data.

¢ Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels of
frigate tuna for its purse seine fleet, for 2003-2007, estimated using observer data.

s Changes to the catch series: The catch series of frigate tuna has changed substantially from those estimated
in 2010, following reviews of catches for the coastal fisheries in Indonesia and, to a lesser extent India,
involving marked changes in catches by species. Overall, the new catches estimated for Indonesian
fisheries are three times higher than those recorded in the past.
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Fig, 3. Frigate tuna: Uncertainty of annual catch estimates (1960-2010) (Data as of October 2011}

Catches below the zero-line (Type B) refer to fleets that do not report caich data to the I0TC (estimated by the 10TC
Secretariat), do not report catch data by gear and/or species (broken by gear and species by the I0TC Secretariat) or
any of the other reasons provided in the document. Catches over the zero-line (Type A} refer to fleets for which no major
inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bars represent data for
industrial fleets.

Frigate tuna — Effort trends
Effort trends are unknown for frigate tuna in the Indian Ocean.

Frigate tuna — Catch-per-unit—effort (CPUE) trends

Standardised CPUE series have not yet been developed. Catch-and-effort series are available from some fisheries but
they are considered highly incomplete. In most cases catch-and-effort data are only available for short periods.
Reasonably long catch-and-effort series (extending for more than 10 years} are only available for Maldives baitboats
and troll lines (Fig. 4) and Sri Lanka gillnets. The catches and effort recorded for Sri Lankan gillnets are, however,
thought to be inaccurate due to the dramatic changes in CPUE recorded between consecutive years.
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Fig. 4. Frigate tuna: Nominal CPUE series for the baitboat (BB) and line (LINE)
fisheries of Maldives derived from the available catches and effort data (1970-2001).

Frigate tuna — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

¢ The size of frigate tuna taken by Indian Ocean fisheries typically ranges between 20—50 cm depending on
the type of gear used, season and location, The fisheries operating in the Andaman Sea (coastal purse seines
and troll lines) tend to catch frigate tuna of small to medium size (15—40cm}) while the gillnet, baitboat and
other fisheries operating in the Indian Ocean catch usually larger specimens (25-50cm). Length frequency
data for the bullet tuna is only available for some Sri Lanka fisheries and periods. These fisheries catch
bullet tuna ranging between 15-35 cm. -
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¢ Trends in average weight can only be assessed for Sri Lankan gillnets and Maldivian pole-and-lines but the
amount of specimens measured has been very low in recent years. The length frequency data available from
the mid-eighties to the early nineties was obtained with the support of the IPTP (Indo-Pacific Tuna
Programme). Unfortunately, data collection did not continue in most countries after the end of the IPTP
activities. .

s Catch-at-Size(Age) tables are not available for the frigate tuna due to the paucity of size data available from
most fleets and the uncertain status of the catches for this species.

s  Sex ratio data have not been provided to the Secretariat by CPCs.

STOCK ASSESSMENT

No quantitative stock assessment for frigate tuna in the Indian Ocean is known to exist and no such assessment has been
undertaken by the IOTC Working Party on Neritic Tunas. However, a preliminary estimation of stock indicators was
attempted on the catch and effort datasets from the Maldives baitboat and line fisheries (described above). However,
there is considerable uncertainty about the degree to which this and other indicators represent abundance as factors such
as changes in targeting practices, discarding practices, fishing grounds and management practices are likely to interact
in the depicted trends. Further work must be undertaken to derive additional stock indicators for this species, because in
the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status of the
‘stock and assess the impacts of fishing,.

TABLE 4. Frigate tuna (4uxis thazard) stock status summary.

Management Quantity Aggregate Indian Ocean
2010 catch estimate 71,000t
Mean catch from 20062010 T T T 64200t
MSY (80% CI) unknown

Data period used in assessment -
Fa010/Fmsy (80% CI) -
Bzo10/Busy (80% CI) -
8B2010/SBumsy -
Byo1o/Bo (80% CT) -
8By010/8Bo -
B2o10/Bo, ps -
SB2010/SBo, F=0 -

LITERATURE CITED
Froese R & Pauly DE, 2009. FishBase, version 02!2009, FishBase Consortium, <www.fishbase.org>,
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APPENDIX XVIII
EXECUTIVE SUMMARY: KAWAKAWA

g Indian Qcean Tuna Commission
Comymission des Thons de VOcéan Indien

10tC ¢tni

Status of the Indian Ocean Kawakawa tuna Resource
(Euthynnus affinis)
TABLE 1. Status of kawakawa (Euthynnus gffiris) in the Indian Ocean.
2011 stock
Area! Indicators — 2011 assessment dete:':l:ﬁ:ti on

_ 2010°

Catch® 2010; 128,871t T
Average catch® 2006-2010: 122,895 t
Indian Ocean MSY: ' unknown
FaoioFmsy: unknown
SBZIJIOJ’SBMSY: unknown
SB110/SBy: unknown

'"Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

 The stock status refers to the most recent years® data used for the assessment.

*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the 10TC Secretariat
estimates total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; catches
estimated by the I0TC from data collected through port sampling; data published through web pages or other means; data
reported by other parties on the activity of vessels; and data collected through sampling at the landing place or at sea by scientific

observers.

Caolour key
Stock subject to overfishing(F. ..,

Stock not subject to overfishing (F,e,/Fusv< 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for kawakawa in the Indian Ocean noting that there
remains considerable uncertainty about stock structure and about the total catches.

Stock status. No quantitative stock assessment is currently available for kawakawa in the Indian Ocean, and due to
a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status
remains uncertain (Table 1). However, aspects of the fisheries for this species combined with the lack of data on
which to base a more formal assessment are a cause for considerable concem.

Outlook. The continued i increase of annual catches for kawakawa is likely to have further increased the pressure on
the Indian Qcean stock as a whole, however there is not sufficient information to evaluate the effect this will have
on the resource. Research emphasis on improving indicators and exploration of stock structure and stock
assessment approaches for data poor fisheries are warranted.

The SC RECOMMENDED the following:
s  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
» .annual catches urgently need to be reviewed,
¢ improvement in data collection and reporting is required to assess the stock,
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SUPPORTING INFORMATION
(Information collated from reporis of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Kawakawa (Futhynnus affinis) in the Indian Ocean is currently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:
s Resolution 08/04 concerning the recording of cateh by longline fishing vessels in the IOTC area.
s Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and
cooperating non-contracting parfies.
* Resolution 10/02 mandatory statistical requirements for 10TC Members and Cooperating non-Contracting
Parties (CPC's).
» Resolution 10/03 concerning the recording of catch by fishing vessels in the I0TC area.
+  Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the I0TC Area of
Competence.

FISHERIES INDICATORS

General

Kawakawa (Euthynnus affinis) lives in open waters close to the shoreline and prefers waters temperatures ranging from
18° o 29°C. Table 2 outlines some key life history parameters relevant for management.

s affini

Sk AT Rt it kol 2t £l i

Range and Lives in open waters close to the shoreline and prefers waters temperatures ranging from 18° to 29°C. Kawakawa
stock structure | form schools by size with other species sometimes containing over 5,000 individuals, Kawakawa are often found
with yellowfin, skipjack and frigate tunas. Kawakawa are typically found in surface waters, however, they may
range to depths of over 400 m (they have been reported under a fish-aggregating device employed in 400 m),
possibly to feed. Kawakawa larvae are patchy but widely distributed and can generally be found close to land
masses. Large changes in apparent abundance are linked to changes in ocean conditions. This species is a highly
oppottunistic predator feeding on small fishes, especially on clupeoids and atherinids; also squid, crustaceans and
zooplankton. No information is available on stock structure of kawakawa in Indian Ocean.

Longevity n.a.

Maturity Age: n.a; females n.a. males n.a,

(50%) Size: females and males ~45-50 cm FL.

Spawning Spawning occurs mostly during summer. A 1.4 kg female (48 cm FL) may spawn approximately 0.21 million
season eggs pert bateh (corresponding to about (.79 million eggs per season).

Size (length Maximum: Females and males 100 cm FL; weight 14 kgs. Juveniles grow rapidly reaching lengths between 50—
and weight) 65 cm by 3 years of age.

n.a. = not available. SOURCES: Froese & Pauly (2009); Taghavi et al. (2010),
Kawakawa — Catch trends

Kawakawa is caught mainly by coastal purse seines, gillnets and, to a lesser extent, handlines and trolling (Fig. 1) and
may be also an important by-catch of the industrial purse seiners. The catch estimates for kawakawa were derived from
very small amounts of information and are therefore highly uncertain.

Annual estimates of catches for kawakawa increased markedly from around 10,000 t in the mid-1970’s to reach the
50,000 t mark in the mid-1980’s and 130,634 t in 2009, the highest catches ever recorded for this species. Since 2006,
catches have been over 100,000 t. The average annual caich estimated for the period 2006 to 2010 is 122,895 t (Table
3). Catches in 2010 were around 128,871 t. The majority of catches of kawakawa are taken in the East Indian Ocean,
representing arcund 60% of the total catches in recent years. In recent years, the countries attributed with the highest
catches are Indonesia (35%), India (19%), Iran (13%), and Malaysia (10%) (Fig. 2).
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Fig. 2. Kawakawa: Catches recorded in the IOTC Database for
main fishing fleets (19602010},

TABLE 3,Best scientific estimates of the catches of kawakawa by type of fishery for the period 1950-2010 {in metric

tonnes), Data as of October 2011.

) By decade (wverage) By year (last ten years)
Fishery 1950s | 1960s | 1970s | 19B0s | 19%0s | 2000s F 2001 1002 2003 2004 2005 2006 2007 2008 2008 2010
Purse seine 100 385 | 1,824 | 10,526 | 31,909 | 472382 | 46054 | 46729 | 45,018 | 53443 | 52,131 | 60,627 | 63373 | 70,283 | 72941 | 73248
Gillnet 1,907 | 3408 | 8130 | 16799 | 26457 | 32409 | 30710 | 34775 | 34,578 | 29332 | 30,175 | 34358 | 38,786 | 43225 | 40,678 | 38422
Line 154 | 1628 | 3761 | sa41 | 13,015 [ 11,029 § 10825 | 11,334 | 10060 [ 11318 | 10,507 [ 10476 [ 12,188 | 14301 | (4,555 | 13,914
Other ¢ 60 275 737 | 1,581 124 ] 17 b ongsi | 2006 [ 1,897 | 2,188 1546 | 2539+ 2,271 2461 | 3,286
Total 3161 | 5481 | 13,995 | 36502 | 73,002 | 92245 | 89385 | 94,690 | 95662 | 95990 | 96,001 | 108,006 | 116,885 | 130,078 | 130,634 | 123,871

Kawakawa — Uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:

Artisanal fisheries of Indonesia: Indonesia did not report catches of kawakawa by species or by gear for
1950-2004; catches of kawakawa, longtail tuna and, to a lesser extent, other species were reported
aggregated for this period. The IOTC Secretariat used the catches reported since 2005 to break the
aggregates for 19502004 by gear and species. The catches of kawakawa estimated for this component
represent around 35% of the total catches of this species in recent years.

Artisanal fisheries of India; Although India reports catches of kawakawa they are not always reported by
gear. The JOTC Secretariat has allocated the catches of kawakawa by gear for years in which this
information was not available. The catches of kawakawa have represented 19% of the total catches of this
species in the Indian Ocean in recent years.

Artisanal fisheries of Mozambique, Myanmar and Somalia: None of these countries have ever reported
catches to the [OTC Secretariat. Catch levels are unknown.

Other artisanal fisheries: The catches of kawakawa are usually not reported by species, being combined
with catches of other small tuna species like skipjack tuna and frigate tuna {(coastal purse seiners of
Malaysia and Thailand).

Industrial fisheries: The catches of kawakawa recorded for industrial purse seiners are thought to be a

fraction of those retained on board. Due to this species being a bycatch, its catches are seldom recorded in

the logbooks, nor are they monitored in port. The EU recently reported catch levels of frigate tuna for its
purse seine fleet, for 20032007, estirnated using observer data.

Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels of
kawakawa for its purse seine fleet, for 2003—2007, estimated using observer data,

Changes to the catch series: The catch series of kawakawa has changed substantially since those estimated
in 2010, following reviews of catches for the coastal fisheries in Indonesia and, to a lesser extent India,
involving marked changes in catches by species. Overall, the new catches estimated for Indonesian
fisheries represent the 60% of those recorded in the past.
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Fig. 3. Kawakawa: Uncertainty of annual catch estimates (1960-2010).

Caiches below the zero-line (Type B} refer to fleets that do not report catch dota to the IGTC (estimated by the 10TC
Secretarics), do not report catch data by gear and/or species (broken by gear and species by the IOTC Secretarial) or any of the
other reasons provided in the document. Catches over the zero-line {Type A) refer to fleets for which no major inconsisiencies
have been found to exist. Light bars represent data for artisanal fleets and dark bars represent data for industrial fleets.

Kawakawa — Effort trends
Effort trends are unknown for kawakawa in the Indian Ocean,

Kawakawa - Catch—per—unit—effort (CPUE) frends
Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some

fisheries but they are considered incomplete. In most cases catch-and-effort data are only available for short pericds.
Reasonably long catch-and-effort data series (extending for more than 10 years) are only available for Maldives
baitboats and troll fines and Sri Lanka gillnets (Fig. 4). The catch-and-effort data recorded for Sri Lankan gillnets are,
however, thought to be inaccurate due to the dramatic changes in CPUE recorded between consecutive years.
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000
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Fig. 4. Kawakawa: Nominal CPUE series for the baitboat (BB) and troll line (TROL})
fisheries of Maldives (left axis; 1970-2001) and the gillnet fishery of Sri Lanka (right
axis; 1994-2004) derived from the available catches and effort data.

Kawakawa — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

¢ Trends in average weight can only be assessed for Sri Lankan gilinets but the amount of specimens
measured has been very low in recent years. The length frequency data available from the mid-eighties to
the early nineties was obtained with the support of the IPTP (Indo-Pacific Tuna Programme).
Unfortunately, data collection did not continue after the end of the IPTP activities,

¢  The size of kawakawa taken by the Indian Ocean fisheries typically ranges between 2060 cm depending
on the type of gear used, season and location. The coastal purse seine fisheries operating in the Andaman
Sea tend to catch kawakawa of small size (15-30 cm) while the gillnet, baitboat and other fisheries
operating in the Indian Ocean catch usually larger specimens (25-55 cm).

¢ Catch-at-Size(Age) tables are net available for kawakawa due to the paucity of size data available from
most fleets and the uncertain status of the catches for this species.

s  Sex ratio data have not been provided to the Secretariat by CPCs.
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STOCK ASSESSMENT

No quantitative stock assessment for kawakawa in the Indian Ocean is known to exist and no such assessment has been
undertaken by the TOTC Working Party on Neritic Tunas. However, a preliminary estimation of stock indicators was
attempted on the catch and effort datasets from the Maldives baitboat and troll line fisheries (described above).
However, there is considerable uncertainty about the degree to which this and other indicators represent abundance as
factors such as changes in targeting practices, discarding practices, fishing grounds and management practices are likely
to interact in the depicted trends. Further work must be undertaken to derive additional stock indicators for this species,
because in the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status
of the stock and assess the impacts of fishing.
TABLE 4. Kawakawa (Euthynnus affinis) stock status summary.

Management Quantity Aggregate Indian Ocean

2010 catch estimate 128,900 t

Mean catch from 2006-2010 122,900 t

MSY (800 CI) . unknown

Data period used in assessment -
Fa10/Fusy (80% CT) -
Bapio/Busy (80% CD -
SByno/SBusy -
Bi10/Bo (80% CI) -
SB3014/5By =
B2016/Bo, p=o -
8B2010/5By, b= -

LITERATURE CITED
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APPENDIX XIX
EXECUTIVE SUMMARY: INDO-PACIFIC KING MACKEREL

{ndian Qcean Tuna Commission
Commission des Thons de 'Ocean Indien

iotc ctoi
Status of the Indian Ocean Indo-Pacific king mackerel Resource
(Scomberomorus guttatus)

TABLE 1. Status of Indo-Pacific king mackerel (Scomberomorus guttatus) in the Indian Ocean,

2011 stock
Area' Indicators — 2011 assessment dete::::::ti on
2010
Catch’ 2010: | 37,257 o
Average catch’ 2006-2010: | 37,980t
Indian Ocean MSYE unknown
FaooFmsy: | unknown
SBooioByey: | unknown
SBm]g"’SBU: unknown

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

The stock status refers to the most recent years’ data nsed for the assessment.

*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat
estimates total catch from a range of sources including: partial caich and effort data; data in the FAO FishStat database; catches
estimated by the IOTC from data collected through port sampling; data published through web pages or other means; data
reported by other parties on the activity of vessels; and data collected through sampling at the landing place or at sea by scientific
observers.

Colour key Stock overfished(SB,,,,

Stock subject to overfishing(Fyeo/Fusy> 1)

Stock not subject to overfishing (Fyeu/Fasy< 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for Indo-Pacific king mackerel in the Indian Ocean
noting that there remains considerable uncertainty about stock structure and about the total catches.

Stock status. No quantitative stock assessment is currently available for Inde-Pacific king mackerel in the Indian
Ocean, and due to a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore
stock status remains uncertain (Table 1). However, aspects of the fisheries for this species combined with the lack
of data on which to base a more formal assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for Indo-Pacific king mackerel is likely to have further
increased the pressure on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate
the effect this will have on the resource. Research emphasis on improving indicators and exploration of stock
structure and stock assessment approaches for data poor fisheries are warranted.

The SC RECOMMENDED the following:
+  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
s annnal catches urgently need to be reviewed.
»  improvement in data collection and reporting is required to assess the stock.

_ SUPPORTING INFORMATION
(Information coilated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Indo-Pacific king mackerel (Scomberomorus guttatus) in the Indian Ocean is currently subject to a number of
conservation and management measures adopted by the Commission, although none are species specific:

o Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area.

o Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and
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cooperating non-coniracting parties.

e Resolution 10/02 mandatory statistical requirements for I0TC' Members and Cooperating non-Contracting
Parties (CPC's).

s  Resolution 10/03 concerning the recording of catch by fishing vessels in the I0TC area,
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area

¢ Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the IOTC Area of
Competence.

FISHERIES INDICATORS

General

The Indo-Pacific king mackerel (Scomberomorus guttatus) is a migratory species that forms small schools and inhabits
coastal waters, sometimes entering estuarine areas. Table 2 outlines some key life history parameters relevant for
management.

.

B

Range and A migratory species that forms small schools and inhabits coastal waters, sometimes entering estuarine areas. It is
stock structure | found in waters from the Persian Gulf, India and Sri Lanka, Southeast Asia, as far north as the Sea of Japan. The
Indo-Pacific king mackerel feeds mainly on small schooling fishes (¢.g. sardines and anchovies), squids and
crustaceans. No information is available on the stock structure of Indo-Pacific king mackerel stock structure in
Indian Ocean.

Longevity na

Maturity Age: 1-2 years; females n.a. males n.a.

(50%) Size: females and males ~40—-52 ¢m FL.

Spawning Based on the occurrence of ripe females and the size of maturing egps, spawning probably occurs from April to
season July in southern India and in May in Thailand waters. Fecundity increases with age in the Indian waters, ranging

from around 400,000 eggs at age 2 years to over one million eggs at age 4 years.

Size (length Maximum: Females and males 76 cm FL; weight n.a.
and weight)

n.4. = not available, SOURCES: Froese & Pauly (2009)
Indo-Pacific king mackerel — Catch trends

Indo-Pacific king mackerel is mostly caught by gillnet fisheries in the Indian Ocean but signiﬁ'cant numbers are also
caught trolling (Fig. 1). The catch estimates for Indo-Pacific King mackerel were derived from very small amounts of
information and are therefore highly uncertain.

Estimated catches have increased steadily since the mid 1960°s, reaching around 10,000 t in the early 197(°s and over
25,000 t since the mid-1990’s. Catches increased steadily since then until 1995, the year in which the highest catches
for this species were recorded, at around 43,000 t. The catches of Indo-Pacific king mackere] between 1997 and 2005
were more or less stable, estimated at around 30,000 t. Current catches have been higher, close to 40,000 t. The average
annual catch estimated for the period 2006 to 2010 is 37,980 t (Table 3).

In recent years, the countries attributed with the highest catches are India (47%) and Indonesia (28%) and, to a lesser
extent, Iran and Thailand (15%) (Fig. 2).
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Fig. 1. Indo-Pacific king mackerel: Catches by gear | Fig. 2. Indo-Pacific king mackerel: Catches recorded in the
recorded in the IOTC Database (1960—2010). IOTC Database for main fishing fleets (1960-2010).

TABLE 3.Best scientific estimates of the catches of Indo-Pacific king mackerel by type of fishery for the period
1950-2010-(in metric ionnes). Data as_of October 2011

_ By decode (sverage) . - By year (last ten years)
Fishery 19505 19605 19705 1980s 19908 | 20008 200t 2002 2003 2004 1005 2006 2007 2008 2009 2010
. Purse seine 1] 0 48 240 484 276 189 283 349 220 226 293 260 266 265 262
Gillnet 2,310 3,542 7325 12,731 19,655 19,035 17,343 19,955 19,':.’47 19055 16,922 21,524 21,543 22,675 203,19 20,996
Line 453 581 1,326 2,014 2473 1915 2467 31 3,726 4,532 4,805 £.995 6,570 7. 756 7,423 7441
Other 1,193 1.657 3,641 5,324 7.994 8,236 7081 8,915 89712 8223 8,807 10,554 9,809 9,168 8280 8,359
Total 3,987 5,780 12,340 | 20302 30,606 29,461 27,980 32,288 32,593 32,025 30,761 38,367 38,182 39,808 36,288 37,257

Indo-Pacific king mackerel — Uncertainty of catches
Retained catches are highly uncertain (Fig. 3} for all fisheries due to:

Aggregation: Indo-Pacific King mackerel is usually not reported by species, being aggregated with narrow-
barred Spanish mackerels or, less frequently, other small tuna species.

Mislabelling: Indo-Pacific King mackerels are usually mislabelled as narrow-barred Spanish mackerel,
their catches reported under the latter species.

Under reporting: the catches of Indo-Pacific King mackerel may be not reported for some fisheries catching
them as a bycatch. .

It is for the above reasons that the catches of Indo-Pacific King mackerel in the IOTC database are thought
to represent only a small fraction of the total catches of this species in the Indian Ocean.

Discard levels are believed to be low although they are unknown for most fisheries.

Changes to the catch series: There have not been significant changes to the estimated catches of Indo-
Pacific King mackerel since 2010. '
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Fig. 3. Indo-Pacific king mackerel: Uncertainty of annual catch estimates {1960-2010) (Data as of October 2011}).
Catches below the zero-iine (Type B} refer to fleets that do not report catch data to the IOTC festimated by the IOTC Secretariat), do not report
catch data by gear and/or species (broken by gear and species by the [OTC Secretariat) or any of the other reasons provided in the docianent,
Catches over the zero-line (Type A) refer to fleets for which no mafor inconsistencies have been found to exist. Light bars represent data for
artisanal fleets and dark bars represent data for industrial fleets.

Indo-Pacific king mackerel — Effort trends
Effort trends are unknown for Indo-Pacific King mackerel in the Indian Ocean.

Indo-Pacific king mackerel — Catch-per—unit—effort (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some
fisheries but they are considered highly incomplete. In most cases catch-and-effort data are only available for short
periods of time, This makes it impossible to derive any meaningful CPUE from the existing data.

Indo-Pacific king mackerel — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

s Trends in average weight cannot be assessed for most fisheries. Samples of king mackerel are only
available for the coastal purse seiners of Thailand and gillnets of Sri Lanka but they refer to very short
periods and the numbers sampled are very small.

¢ Catch-at-Size{Age) tables are not available for the Indo-Pacific King mackerel due to the paucity of size
data available from most fleets and the uncertain status of the catches for this species.

¢ Sexratio data have not been provided to the Secretariat by CPCs.

STOCK ASSESSMENT

No quantitative stock assessment for Indo-Pacific king mackerel in the Indian Ocean is known to exist and no such
assessment has been undertaken by the JOTC Working Party on Neritic Tunas. Further work must be undertaken to
derive stock indicators for this species, because in the absence of a quantitative stock assessment, such indicators
represent the only means to monitor the status of the stock and assess the impacts of fishing.
TABLE 4, Indo-Pacific king mackerel (Scomberomorus guttatus) stock status summary.

Management Quantity Aggregate Indian Ocean

2010 catch estimate 37.300 t

Mean catch from 20062010 38,000 t

MSY (80% CI) unknown

Data period used in assessment -

Fagio/Fusy (80% CI) -

Baoio/Bysy (80% CT) -

5B1010/SBpsy -

Ba10/Bo (80% CI) -

SBz516/8By -

Ba010/Bo, k=0 -

SBZ{!I(IJf SBO,M ’ -

LITERATURE CITED
Froese R & Pauly DE, 2009. FishBase, version 02/2009, FishBase Consortium, www.fishbase.org.
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APPENDIX XX
EXECUTIVE SUMMARY: SWORDFISH

Indian Qcean Tuna Commission
Commission des Thons de UOcéan Indien

1otc ctol

Status of the Indian Ocean Swordfish Resource
(Xiphias gladius)
TABLE 1. Status of swordfish (Xiphias gladius) in the Indian Ccean.

2011 stock
statos
determination
2009*

Area’ Indicators -- 2011 assessment

Catch 2010: | 18,956t
Average catch 2006-2010: | 23,799t
Indian Ocean MSY (4 models): | 29,900 t—34,200 t
Fm;Fmsy (4 models): 0.50-0.63
SBzgog;SBmsﬁr-(A—mi)de]S)' LO7=1.59

8B1ope/SBg (4 models): | 0.30-0.53
"Boundaries for the Indian Ocean stock assessment are defined as the JOTC area of competence.
*The stock status refers to the most recent years® data used for the assessment.

Colour key Stock overfished(SB yuy/SE

Stock subject to overfishing(F,ue/Fugy> 1)

Stock not subject to overfishing (Fyea/Frsy= 1)

- INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. All models suggest that the stock is above, but close 1o a biomass level that would produce MSY and
current catches are below ihe MSY level. MSY-based reference points were not exceeded for the Indian Ocean
population as a whole (FaosFusy < 1; SB20oo/SBysy > 1). Spawning stock biomass in 2009 was estimated to be 30-53%
(from Table 1; Fig. 1) of the unfished levels.

Outlook. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean stock as
a whole, indicating that current fishing mortality would not reduce the population to an overfished state. There is a low
risk of exceeding MSY-based reference points by 2019 if catches reduce further or are maintained at current levels until
2019 (41 1% risk that Bgo[g < BMSY: and <9% risk that Fzmg > Fmsy) (Table 2)

The SC RECOMMENDED that:

1)  The Maximum Sustainable Yield estimate for the whole Indian Ocean is 29,900--34,200 t (range of best point
estimates from Table 2} and annual catches of swordfish should not exceed this estimate.

2}  if the recent declines in effort continue, and catch remains substantially below the estimated MSY of 30,000-
34,000 ¢, then management measures are not required which would pre-empt current resolutions and planned
management strategy evaluation. However, continued monitoring and improvement in data collection, reporting
and analysis is required to reduce the uncertainty in assessments.

3)  The Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and could
be used to inform management actions.

4)  Advice specific to the southwest region is provided below, as requested by the Commission.
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TABLE 2, Aggregated Indian Ocean assessment - Kobe 2 Strategy Matrix, indicating a range of probabilities across
four assessment approaches. Probability (percentage) of violating the MSY-based reference points for five constant
catch projections (2009 catch level, + 20% and £ 40%) projected for 3 and 10 years.

Reference point and Alternative catch projections {relative to 2009)
projection timeframe and probability (%) of violating reference point
60% 80% 100% 120% 140%
Bapiz < Busy 04 0-8 011 2-12 4-16
Faiz > Fuisy 0-1 0-2 0-9 0-16 27
Bagis < Busy 04 0-8 0-11 0-13 626
Faois > Fusy 0-1 0-2 0-9 0-23 7-31

2

o I 2 3
TR TRy

Fig. 1. ASPIC Aggregated Indian Ocean assessment Kobe plot (95% Confidence surfaces shown around 2009 estimate).
Biue circles indicate the historical trajectory.

TABLE 3. Status of swordfish (Xiphias gladius) in the southwest Indian Ocean.

2011 stock
1 . ... status
Area Indicators — 2011 assessment determination
2009
Catch 2010: | 6,513 ¢
Average catch 2006-2010: | 7,112t
. MSY (3 models): | 7,100 t-9,400 ¢

Southwest Indian Ocean FaosFaasy (3 models): | 0.64-1.19
SB,os/SBusy (3 models). | 0.73-1.44
SBoue/SBo(3 models): | 0.16-0.58

"Boundaries for southwast Indian Ocean stock assessment are defined in IOTC-2011-WPBO9-R.
2The stock status refers to the most recent years’ data used fot the assessment.

Colour key Stock overfished (SB .y /SBpsy< | Stock not overfished (SB.

Stock subject to overfishing (F,,,

Stock not subject to overfishing (Fye/Fusy< 1)

SOUTHWEST INDIAN QOCEAN - MANAGEMENT ADVICE

Stock status. Most of the evidence provided to the WPB indicated that the resource in the southwest Indian Ocean has
been overfished in the past decade and biomass remains below the leve! that would produce MSY (Bysy). Recent
declines in catch and effort have brought fishing mortality rates to levels below Fygy (Table 3).

Qutlook. The decrease in catch and effort over the last few years in the southwest region has reduced pressure on this
resource. There is a low risk of exceeding MSY-based reference points by 2019 if catches reduce further or are
maintained at current levels (<25% risk that Bags < Bysy, and <8% risk that F2019 > Fysy). There is a risk of reversing
the rebuilding trend if there is any increase in catch in this region (Table 4).
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The SC RECOMMENDED that:
1) The Maximum Sustainable Yield estimate for the southwest Indian Ocean is 7,100-9,400 t (range of best point
estimates from Table 3).
2) Catches in the southwest Indian QOcean should be maintained at levels at or below those observed in 2009
(6,6781), until there is clear evidence of recovery and biomass exceeds Bysy.
3) The Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and could be
used to inform management actions.

TABLE 4. Southwest Indian QOcean assessment - Kobe 2 Strategy Matrix, indicating a range of probabilities across
three assessment approaches. Probability (percentage) of violating the MSY -based reference points for five constant
catch projections (2009 caich level, + 20% and + 40%) projected for 3 and 10 years.

Reference point and Alternative catch projections (relative to 2009)
projection timeframe and probability (%) of violating reference point
60% 80% 100% 120% 140%

Baoiz < Busy 0-15 0-20 0-25 0-30 12-32
Fw]z > FMSY 0-1 0-5 0-8 0-13 13-34
Baoio < Busy 0-15 0-20 0-25 0-32 18-34
Fapio > Fusy 0-1 0-5 0-8 0-18 19-42

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Billfish and other sources as cifed)

CONSERVATION AND MANAGEMENT MEASURES

Swordfish in the Indian Ocean are currently subject to a single conservation and management measure adopted by the
Commission: Resolution 09-02 On the implementation of a lmitation of fishing capacity of contracting parties and
cooperating non-contracting parties. This resolution applies a freezing of fishing capacity for fleets targeting swordfish
in the Indian Ocean to levels applied in 2007. The resolution limits vessels access to those that were active (effective
presence) or under construction during 2007, and were over 24 metres overall length, or under 24 meters if they fished
outside the EEZs. At the same time the measure permits CPCs to vary the number of vessels targeting swordfish, as
long as any variation is consistent with the national fleet development plan submitted to the IOTC, and does not
increase effective fishing effort. This resolution is effective for 2010 and 2011,
»  Resolution 08/04 concerning the recording of catch by longline fishing vessels in the I0TC area.
s Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and
cooperating non-confracting parties.
s Resolution 10/02 mandatory statistical requirements for I0TC Members and Cooperating non-Contracting
Parties (CPC’s). ’
Resolution 10/03 concerning the recording of catch by fishing vessels in the I0TC area.
Resolution 10/07 concerning a record of licensed foreign vessels fishing for tunas and swordfish in the IOTC
area,
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
Recommendation 10/13 On the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye
tuna, and non targeted species caught by purse seiners,
¢ Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the I0TC Area of
Competence.

FISHERIES INDICATORS
General

Swordfish (Xiphios gladius) is a large oceanic apex predator that inhabits all the world’s oceans. Throughout the Indian
Qcean, swordfish are primarily taken by longline fisheries, and commercial harvest was first recorded by the Japanese
in the early 1950°s as a bycatch/byproduct of their tuna longline fisheries. Swordfish life history characteristics,
inciuding a relatively late maturity, long life and sexual dimorphism, make the species vulnerable to over exploitation.
Table 5 outlines some of the key life history traits of swordfish specific to the Indian Ocean.
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Range and Northem coastal state waters to 50°S. Juvenile swordfish are commonly found in tropical and subtropical waters
stock structure | and migrate to higher latitudes as they mature. Large, solitary adult swordfish are most abundant at 15-35"S.
Males are more common in fropical and subtropical waters.
By contrast with tunag, swordfish is not a gregarious species, although densities increase in areas of oceanic
fronts and seamounts. _
Extensive diel vertical migrations, from surface waters during the night to depths of 1000 m during the day, in
nssociation with movements of the deep scattering layer and cephalopods, their preferred prey. For the purposes
of stock assessments, one pan-ocean stock has been assumed. However, spatial heterogeneity in stock indicators
{catch—per—unit—effort trends) indicates the potential for localised depletion of swordfish in the Indian Ocean.
Longevity 30+ years
Maturity Age: females 6—7 years; males i-3 years
(50%) Size: females ~170 cm lower-jaw FL; males ~120 cm lower-jaw FL
Spawning Highly fecund batch spawner. May spawn as frequently as once every three days over a period of several months
Season in spring. Spawning oceurs from October to Aprii in the vicinity of Reunion Island.
Size (length Maximum: 453 cm lower-jaw FL; 550+ kg total weight in the Indian Ocean. Sexual dimorphism in size, growth
and weight) rates and size and age at maturity—females reach larger sizes, grow faster and mature later than males. Most
swordfish larger than 200 kg are female.
Recruitinent into the fishery: varies by fishing method; ~60 ¢m lower-jaw FL for artisanal fleets and methods. By
one year of age, a swordfish may reach %0 cm lower-jaw FL (~15 kg). The average size of swordfish taken in
Indian Ocean longline fisheries is between 40 kg and 80 kg (depending on latitude).

SOURCES: Froese & Pauly (2009); Poisson & Fauvel (2009)

Catch trends

Swordfish are caught mainly using drifting longlines (95%) and gillnets (5%) (Fig. 2). Between 1950 and
1980, catches of swordfish in the Indian Ocean slowly increased in tandem with the level of coastal state and
distant water fishing nation longline effort targeting tunas (Figs. 2 and 3). Swordfish were mainly a bycatch
of industrial longline fisheries before the early 1990’s with catches slightly increasing from 1950 to 1990
proportionally to the increase in the catches of target species (tropical and temperate tunas).

Since 2004, annual catches have declined steadily (Fig. 2), largely due to the continued decline in the
number of active Taiwan,China longliners in the Indian Ocean. Annual catches since 2004 have been
dominated by the Taiwan,China and EU fleets (Spain, UK, France and Portugal), with the fishery extending
castward due to the effects of piracy actions (Fig. 4).
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Fig. 3. Catches of swordfish by fleet recorded in the TOTC

Fig. 2 Catches of swordfish per gear and year recorded
in the IOTC Database (1960-2010).

Database (1960-2010).
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Fig, 4a—b. Time-area catches (total combined in tonnes) of swordfish estimated for 2009 and 2010, by year and type of gear.
Swordfish longliners (ELL), Other longliners (LL), Other fleets (OT). Time-area catches are not available for non-longline fleets (OT, blue);
catches for those were fully assigned to the one or more 5x5 squares lying within the EEZs of the countries concerned.

TABLE 6. Best scientific estimates of the catches of swordfish by type of fishery for the period 1950—2009 (in metric
tons). Data as of October 2011.

By decade (average) By year (last ten years)
Ty 19508 | 19608 | 1970a 1980a 199 T § 2001 | 2002 | 2003 20 S T% THFT | 2008 T 2017
ELL 9 1,842 | 10439 | 7970 | 8927 | 10727 | 13414 | i5643 | 13629 | 12008 | 8579 | 2423 | 8lE3
LL 202 | 1426 | 2035 | 4337 | 21580 | 17475 || 15600 | 20453 | 23032 | 21,206 | 14,630 | 14350 | 13443 | 11064 | 11,825 8373
oT 49 41 53 317 Los4 | 2121 2,381 2,514 | 2646 | 2,531 1461 2,305 1,600 1,515 L200 | 2470
Total 322 | 1467 | 2088 | 4664 | 24,806 | 30,035 | 29550 | 31,893 | 36,405 | ITA82 | 31,735 | 30,285 | 27081 | 21,057 | 21,448 | 1895
Fisheries: Swordfish longling (ELL), Other longline (LLY; Other fisheries (OT)

TABLE 7. Best scientific estimates of the catches of swordfish by fishing area for the period 1950-2009 (in metric
tons). Data as of October 2011.

By decade (average) I By year (last ten years)
Area 19503 | 19608 | 19708 19805 1990s 2000s 2001 002 2003 2004 2005 2006 1007 2008 2009 2010
NW 17 551 650 1,46% 7,245 0,820 7.969 | 12,281 15,108 | 12,27 10,863 10,333 8,719 5,623 4,598 2,204
5w 14 256 405 520 8,599 1,591 8,887 7.359 3,969 6,293 9,680 8,833 7.349 6,188 6,678 6,513
NE 122 405 725 2,017 5,787 6,352 6,379 5,783 8,166 7.775 4,680 6,138 4,973 4,753 6,661 7.3%3
SE 27 167 27 342 2,515 5604 6,051 5,737 8,297 9,729 5,753 4,337 5258 3,507 3,014 2,788
oT 41 88 137 215 368 628 664 734 864 1,079 157 621 752 2] 97 58
Total an 1,467 1,133 4,664 1 24,516 30,035 19950 | 31,893 | 36405 37,152 | 31,735 30,285 | 27,051 21,157 | 21,448 | 18,956
Areas: Northwest Indian Ocean (NW); Southwest Indian Ocean (SW); Northeast Indian Ocean (NE); Southeast Indian Ocean (SE), Southeém
indian Ocean (OT) :

Uncertainty of time—area catches

Retained caiches are fairly well known (Fig. 5); however catches are uncertain for:

» Drifting gillnet fisheries of Iran and Pakistan: To date, Iran has not reported catches of swordfish for its
gillnet fishery. Although Pakistan has reported catches of swordfish they are considered to be too low for a
drifinet fishery.

s Longline fishery of Indonesia: The catches of swordfish for the fresh tuna longline fishery of Indonesia may
have been underestimated in recent years due to insufficient sampling coverage. Although the new catches
estitnated by the Secretariat are thought to be more accurate, swordfish catches remain uncertain, especially
in recent years.

¢ Longline fishery of India: India has reported very incomplete catches and catch-and-effort data for its
longline fishery. Although the new catches estimated by the IOTC Secretariat are thought to be more
accurate, caiches of swordfish remain uncertain.

o Longline fleets from non-reporting countries (NEI): The IOTC Secrefariat had fo estimate catches of
swordfish for a fleet of longliners targeting tunas or swordfish and operating under flags of various non-
reporting countries. The catches estimated since 2006 are, however, low.
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s Changes to the catch series: There have not been significant changes to the catch series of swordfish since
the WPB in 2010. Changes since the last WPB refer to revisions of historic data series for the artisanal
fisheries of Indonesia and India. These changes, however, did not lead to significant changes in the total
catch estimates,

o Discards are believed to be low although they are unknown for most industrial fisheries, mainly longliners.
Discards of swordfish may also occur in the drifinet fishery of Iran, as this species has no commercial value
in this country.
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Fig. 5. Uncertainty of time-area catches for swordfish (Data as of October 2011).

Caiches below the zero-fine (Type B) refer to fleets that do not veport catch-and-effort daea to the JOTC, do not report catch-and-effort data by gear
andvior species or any of the other reasons provided in the document, Catches over the zero-line (Type A} refer to fleets for which no major
inconsistencies have been found to exist. Light bars represent data for artisanal flects and dark bars represent data for industrial fleets.

Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig. 6, and total effort from purse seine vessels flagged to the EU and Seychelles {operating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 7.
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O

Fig. 6. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).

LLIP (light preen): deep-freezing longliners from Japan

LLTW {dark green): deep-freezing longliners from Taiwan,China

SWLL {turquoise): swordfish longliners {Australia, EU, Mauritius, Seychelles and other flects)

FTLL {red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL {blue); Longliners from other flests (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other flects)
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main ﬂeets, for the years 2009
(left) and 2010 (right) (Data as of August 2011},

PS-EU (red}: Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (sxcludes effort data for purse
seiners of Iran ard Thailand)

Catch—per—unit—effort (CPUE) trends
The following CPUE series were used in the stock assessment models for 2011 (Figs. 8 and 9), while the relative

weighting of the-different CPUE-series- would-be left-to-the individual analyst-to-determine-and justify to-participants:

¢ Japan data (1980-2009): Series 3.2 from document IOTC-2011-WPB09-14, which includes fixed latitude
and longitude effects, plus environmental effects.

» Taiwan,China data (1995-2009): Model 10 from document IOTC-2011-WPB09-23, which includes fixed
latitude and longitude effects, plus environmental effects.

¢ EU,Spain data (2001-2009): Series 5 from document [OTC-2011-WPB09-23, calculated for the southwest
area only (includes sub-region factors and species ratio factors) area and run 1 for the assessment of whole
Indian Ocean,

s EULaReunion data (1994—2000): Same series as last year (I0TC-2010-WPB—03).
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Fig. 8, Aggregate Indian Ocean CPUE series for swordfish. Series have been rescaled relative to their
respective means from 1995-2009. .
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Fig. 9. CPUE series for Indian Ocean swordfish assessments by sub-region. Series have been rescaled relative
to their respective means (for different overlapping time periods).

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

In general, the amount of catch for which size data for the species are available before 2005 is still very low and the
number of specimens measured per stratum has been decreasing in recent years.

e Average fish weight can be assessed for several industrial fisheries although they are incomplete or poor
quality for most fisheries before the early-80s and in recent years (low sampling coverage and time-area
coverage of longliners from Japan). The average weights of swordfish are variable but show no clear trend
{Fig. 10). It is considered encouraging that there are no clear signals of declines in the size-based indices, but
these indices should be carefully monitored, as females mature at a relatively large size, therefore, a
reduction in the biomass of large animals could potentially have a strong effect on the spawning biomass.

o Catch-at-Size(Age) data are available but the estimates are thought to have been compromised for some
years and fisheries due to:

o

o

o]

the uncertainty in the catches of swordfish for the drifting gillnet fisheries of Iran and the fresh-
tuna longline fishery of Indenesia.

the total Jack of size data before the early-70s and poor coverage before the early-80s and for
most artisanal fisheries (Pakistan, India, Indonesia).

the paucity of size data available from industrial longliners since the early-1990s (Japan,
Philippines, India and China).

the lack of time-area catches for some industrial fleets (Indonesia, India, NEI).

the paucity of biological data available, notably sex-ratio and sex-length-age keys.
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Fig. 10. Swordfish average weight (19702010} derived from catches-at-size estimated
from the available length frequency samples of swordfish (average weights are shown
only for years in which samples of swordfish are available).

STOCK-ASSESSMENT -

The stock structure of the Indian Ocean swordfish resource is under investigation, but currently uncertain. The
southwest region was identified as a management unit of particular concern, because it seems to be more depleted than
other regions in the Indian Ocean, and may have limited mixing with other regions.

A range of quantitative modelling methods were applied to the swordfish assessment in 2011, ranging from the highly
aggregated ASPIC surplus production model to the age-, sex- and spatially-structured S83 analysis. The different
assessments were presented to the WPB _in documents IQTC-2011-WPB{(9-17, 18, 19 and 20.

There is value in comparing different modelling approaches. The structured models are capable of a more detailed
representation of complicated population and fishery dynamics, and integrate several sources of data and biological
research that cannot be considered in the simple production models. However, there are a lot of uncertainties in basic
swordfish biology (e.g. growth rates, M, stock recruitment relationship), and it is difficult to represent all of these
uncertainties. In contrast, the production models often provide robust estimaies regardless of uncertainties in basic
biological characteristics. However, sometimes the ASPIC medel can have difficulty fitting long time series, and
production models in general cannot represent some important dynamics (e.g. arising from complicated recruitment
variability).

The swordfish stock status was determined by qualitatively integrating the results of the various stock assessments
undertaken in 2011 (Tables 1 and 8).
The following should be noted with respect to the various modelling approaches:

. There was more confidence in the abundance indices this year due to the additional CPUE analyses
from Japan and Taiwan,China, and the addition of the EU,Spain series. This has led to improved
confidence in the overall assessments and the southwest in particular.

. The southwest region should continue to be analysed as a special resource, as it appears to be highly
depleted compared to the Indian Ocean as a whole. However the difference in depletion does not appear
to be as extreme as analyses in previous years have suggested. A review of the spatial assumptions
should be conducted following the final results of the IOSSS project.

» Further analysis is required on the appropriate way to use the size composition data in the integrated
models. In particular, consideration of the large discrepancies between size composition data and mean
weight data for Japanese and Taiwan,China fleets is needed.

. There is large uncertainty in swordfish growth rate estimates, and this has important implications for the
integrated assessments. Most of these differences seem to be attributable to the interpretation of fin
spine annulus counts, which have not been directly validated. Further information might be sought from
growth increment data from the Atlantic tagging programs.

» It was recognised that the effects of depredation (at least from the southwest), and discarding should be
examined in future analyses.

) It was recognised that the deterministic production models were only able to explore a limited number
of modelling options. The structural rigidity of these simple models causes numerical problems when fit
to long time series for some cases. It was suggested that truncating the catch and CPUE time series
would allow more options to be explored. However, some participants of the WPB suggested that it
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would be more appropriate to consider the model rather than discarding potentially informative data
(e.g. the generation time of swordfish is such that a relatively long time series is required to make
inferences about productivity).

TABLE 8. Key management quantities from fhe Stock Synthesis 3 assessments, for the aggregate and southwest
Indian Ocean. Values represent the 50" (51-95%) percentiles of the (plausibility-weighted) distribution of maximum
posterior density estimates from the full range of the models examined.

Management Quantity Aggregate Indian Ocean Southwest Indian Ocean
2009 catch estimate 21,500t 6,700 t
Mean catch from 20052009 26,300 77,700t
MSY 31,000 ¢ (20,000— 55,000) 9,400 t (6,500-13,500)
Data period used in assessment 1951-2009 19512009
Faooo/Fusy 0.50(0.23-1.08) 0.64 (0.27-1.27)
BzmszMsv - -
SB2g00/SBusy 1.59(0.94-3.77) 1.44 (0.61-3.71)
Baooo/Be - -
SB2nos/SBy 0.35 (0.22-0.42) 0.29 (0.15-043)
Bagos/Bo, 0. - -
SB100s/SBo, -0 - -
LITERATURE CITED

Froese R and Pauly DE, 2009, FishBase, version 02/2009, FishBase Consortium, <www.fishbase.org>.

Kolody D, 2009.4n exploratory 'stock synthesis’ assessment of the Indian Ocean swordfish fishery 1950-2007,
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Poisson F and Fauvel C, 2009.‘Reproductive dynamics of swordfish (Xiphias gladius) in the southwestern Indian Ocean
{Reunion Island), part 1, Qocyte development, sexual maturity and spawning’, Aguatic Living Resources, vol.
22, pp. 45-58. _ '
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EXECUTIVE SUMMARY: BLACK MARLIN
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Status of the Indian Ocean Black Marlin Resource
(Makaira indica)
TABLE 1. Status of the Indian Ocean Black Méu'lin (Makaira indica).
2011 stock
t
Area' Indicators — 2011 assessment det e::::::ti on
2010°
Catch 2010: | 5,0181 TR
Average catch 2006-2010: | 4,689t
. MSY (mnge)r -unknown
Indian Ocean FaposFusy (range): | unknown
SBzm;SBMsy(range): unknown
8B;p0s/SBg (range): | unknown

"Boundaries for the Indian Ocean = IOTC area of competence.
*The stock status refers to the most recent years’ data used for the assessment.

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. No quantitative stock assessment is currently available for black marlin in the Indian Ocean, and due to a
lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status remains
uncertain (Table 1). However, aspects of the biclogy, productivity and fisheries for this species combined with the lack
of data on which to base a more formal assessment are a cause for considerable concern. Research emphasis on
improving indicators and exploration of stock assessment approaches for data poor fisheries are warranted.

Qutlock. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean stock as
a whole, however there is not sufficient information to evaluate the effect this will have on the resource.
The Scientific Committee considers the following:

s the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.

o  annual catches of black marlin urgently need to be reviewed,

e  improvement in daia collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Billfish and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Black marlin (Makaira indica) in the Indian Ocean is currently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:
s Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area.
¢ Resolution 09/02 On the implememation of a limitation of fishing capacity of comtracting parties and
cooperating non-contracting parties.
s Resolution 10/02 mandatory statistical requirements for I0TC Members and Cooperating non-Contracting
Parties (CPC's}. _
& Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
s Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
e Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the I0TC Area of
Competence.

Page 158 of 259



IOTC-2011-SC14-RE]

FISHERIES INDICATORS

General

Black marlin (Makaira indica) is a large oceanic apex predator that inhabits tropical and subtropical Indo-Pacific
oceans. Table 2 outlines some key life history parameters relevant for management. There is limited reliable
information on the catches of black marlin and no information on the stock structure or growth and mortality in the
Indian Ocean. :

T i il

Range and Little is known on the biology of the black marlin in the Indian Ocean. Thus, the information detailed here

stock structure | pertains to information from other oceans, primarily the Pacific. Black marlin is a highly migratoty, large oceanic
apex predator that inhabits tropical and subtropical waters of the Indian and Pacific oceans. Individuals have been
reported in the Atlantic Ocean but there is no information to indicate the presence of a breeding stock in this area.
Black marlin is mainly found in oceanic surface waters above the thermocline and typically near land masses,
islands and coral reefs; however, they may range to depths of 1000 m, Thought to associate with schools of small
tuna, which is one of its primary food sources (also reported to feed on other fishes, squids, cuttlefishes, octopods,
and large decapod crustaceans). No information on stock structure is currently available in the Indian Ocean; thus
for the purposes of assessment, one pan-ocean stock is assumed, However, spatial heterogeneity in stock
indicators {catch—per-unit—<ffort trends) for other billfish species indicates that there is potential for localised
depletion.

Longevity Females: 11-12 years; Males: 56 years

Maturity Age: unknown

(50%) Size: females around 100 kg; males 50 to 80 kg total weight

Spawning No spawning grounds have been identified in the Indian or Pacific oceans, but in Australia spawning individuals

season apparently prefer water temperatures around 27-28°C. Highly fecund batch spawner. Females may produce up to
40 million eggs.

Size (length Maximum: In other oceans can grow to more than 4.6 m FL and weigh 800 kg total weight.

and weight) Young fish grow vety quickly in length then put on weight later in life, In eastern Australian waters black marlin
grows from 13 mm long at 13 days old to 180 ¢m and around 30 kg after 13 months. Sexual dimorphism in size,
growth rates and size and age at maturity—females reach larger sizes, grow faster and mature later than males.
Females: 326 cm lower-jaw FL, 800 kg total weight; Males: 255 cm lower-jaw FL, 300 kg total weight. Most
black marlin larger than 200 kg are female,

Recruitment inte the fishery: varies by fishing method; ~60 cm lower-jaw FL for artisanal fleets and methods.
The average size of black marlin taken in Indian Ocean longline fisheries is not available.

SOURCES: Cry et al. {1990); Froese & Pauly (2009); Nakamura (1985); Speare (2003); Sun et al. (2007)
Catch trends

Black marlin are caught mainly under drifting longlines (44%) and gillnets (49%) with remaining catches recorded
under troll and hand lines (Fig. 1). Black marlin are the bycatch of industrial and artisanal fisheries. In recent years, the
fleets of Taiwan,China (longline), Sti Lanka (gillnet), Indonesia {gillnets} and India (gillnets) are attributed with the
highest catches of black martin (Fig. 2). The minimum average annual catch estimated for the period 2006 to 2010 is
around 4,689 t.

Between the carly-1950s and the late-1980s part of the Japanese fleet was licensed to operate within the EEZ of
Australia, and reported very high catches of black marlin in that area, in particular in waters off northwest Australia. In
recent vears, deep-freezing longliners from Japan and Taiwan,China have reported lower catches of black marlin,
mostly in waters off the western coast of India and, to a lesser extent, the Mozambique Channel (Fig. 3).
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Taiwan,China (TWN) for 2009 and 2010 by fleet.

Fig. 3a—b. Time-area catches (in number of fish} of black marlin as reported for the longline fisheries of Japan (JPN) and

TABLE 3. Best scientific estimates of the catches of black marlin by type of fishery for the period 1950-2009 (in
metric tonnes). Data as of May 2011.

By decade (average) _ By year (last ten years)
ey [ oson | 1960 | 15700 | 19608 | 19908 | 2000s | 20m | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 200 | 209 | 2010
Longline | 846 | 1,633 | 1288 | 1370 | 13501 [ 1e46 § 1243 | 1es4 | 2200 [ 198s | 2002 | 210 [ na4 | 23024 2358 | 16m
Gillnet a7 s | 115 | 413 | 1680 | 2287 || 2549 | 1600 | 1589 | 196 | 2057 | 2486 | 1955 | 2080 | 2165 | sz
Line 15 19 | 231 127 146 162 183 195 201 250 27 310 285 286
Other 0 0 3 1 0 0 0 0 0 o]l o 0 0 0 0 o
Total oo8 | 1713 | 1431 | 2oz | a1z | deee | 3938 | a7 | adea | 376 | 4360 | 406 | a3z | ases | 4seo | so

Uncertainty of time—aren catches

Minimum catch estimates have been derived from very small amounts of information and are therefore highly
uncertain. Difficulties in the identification of marlins also contribute to the uncertainties of the information available to
the Secretariat,

Retained catches are uncertain for some fisheries (Fig. 4), due to the fact that:
+  caich reporis often refer to total catches of all three marlin species combined; catches by species are estimated
by the Secretariat for some artisanal (gillnet/longline fishery of Sri Lanka and artisanal fisheries of India, Iran
and Pakistan) and industrial (longliners of Indonesia and Philippines) fisheries

s catches of non-reporting industrial longliners (India, NEI) and the gillnet fishery of Indonesia are estimated by
the Secretariat using alternative information
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o catches are likely to be incomplete for industrial fisheries for which the black marlin is not a target species
conflicting catch reports: Longline catches from the Republic of Korea are reported as nominal catches, and
catch and effort reports are conflicting, with higher catches recorded in the catch and effort table. For this
reason, the Secretariat revised the catches of black marlin for the Republic of Korea over the time-series using
both datasets. Although the new catches estimated by the Secretariat are thought to be more accurate, catches
of black marlin remain uncertain for this fleet.
a lack of caich data for most sport fisheries.
discards are unknown for most industrial fisheries, mainly longliners. Discards of black marlin may also occur
in the driftnet fishery of LR. Iran, as this species has no commercial value in this country.

Type A

5
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Fig. 4. Uncertainty of time-area catches for black marlin (Data as of October 2011).

Catches below the zero-line (Type B) refer to fleets that do not report catch-and-effort data to the J0TC, do not vepori catch-
and-effort data by gear and/or species or any of the other reasons provided in the document. Catches over the zero-line
(Type A) refer 1o fleets for which no major inconsistencies have been found io exisy. Light bars represent data for artisanal
Sleets and dark bars represemt data for industrial fleets,

Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig. 5, and total effort from purse seine vessels flagged to the EU and Seychelles (operating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the

years 2007 to 2010 are provided in Fig. 6.
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Fig. 5. Number of hooks set (millions) from longline vessels by five degree square grid and main flects, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).
LLJP {light green): decp-freezing longliners from Japan
LLTW (dark green): deep-freczing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)
FTLL (red) : fresh-tuna longtiners (China, Taiwan,China and other fleets)
OTLL {blue): Longliners from other fleets {includes Belize, China, Philippines, Seychelles, South Aftica, Rep. of Korea and various other fleets)
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Fig. 6. Number of hours of fishing (Fhours) from purse seine vessels by § degree square grid and main fleets, for the years 2009
(left) and 2010 (right) (Data as of August 2011).

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles {operating under flags of EU countries, Seychelles and other {lags)

PS-OTHER (green): Industrial putse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin} (excludes effort data for purse
seiners of lran and Thailand)

Catch—per—unit-¢ffort (CPUE} trends
Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some

industrial longline fisheries (primarily the Yapanese longline fleet; Figs. 7, 8) although catches are thought to be
incomplete (catches of non-target species are not always recorded in logbooks). No catch and effort data are available
from sports fisheries, other than for partial data from the sports fisheries of Kenya; or other artisanal (gillnet fisheries of
Iran and Pakistan, gillnet/longlines of Sri Lanka, gillnets of Indonesia) or industrial fisheries (NEI longliners and all
purse seiners).
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Fig. 7. Nominal CPUE (number of fish by 1,000 hooks} of Fig. 8, Nominal CPUE (number of fish by 1,000 hooks)

black marlin caught by Japanese longliners off- of black marlin caught by Japanese longliners
Somalia. ' northwest Australia.

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Average fish weight can only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 1980,
The number of specimens measured on Japanese longliners in recent years is, however, very low.

Catch-at-Size(Age) tables have not been built for black marlin due to a lack of information reported by CPCs. Fish size
is derived from various length and weight information, however the reliability of the size data is reduced when
relatively few fish out of the total catch are measured.

Sex ratio data have not been provided to the Secretariat by CPCs.
STOCK ASSESSMENT

No quantitative stock assessment for black marlin in the Indian Ocean is known to exist and no such assessment has
been undertaken by the IOTC Working Party on Billfish. However, a preliminary estimation of stock indicators was
attempted on the longline catch and effort datasets from Japan and Taiwan, China that represent the best available
information. Nominal CPUE exhibited dramatic declines since the beginning of the fishery in two major fishing
grounds (West Equatorial and north-west Australia) (Figs. 8 and 9) and catches in the initial core areas have also
decreased substantially. However, there is considerable uncertainty about the degree to which these indicators represent
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abundance as factors such as changes in targeting practices, discarding practices, fishing grounds and management
practices are likely to interact in the depicted trends, Further work must be undertaken to derive additional stock
indicators for this species, because in the absence of a quantitative stock assessment, such indicators represent the only
means to monitor the status of the stock and assess the impacts of fishing,
TABLE 4, Black marlin (Makaira indica) stock status summary.

Management Quantity Aggregate Indian Ocean

2010 catch estimate 5,000t

Mean catch from 2006-2010 : 4,700t

MSY {80% CI) unknown

Data period used in assessment -

Faoio/Fusy (80% CI) -

Bi010/Bpsy (80% CI) -

SB2010/SBusy -

Bag1o/Bisse (80% CI) -

8Bas10/SB19so -

BZ.OIO"B 1980, F=0 -
SBZOIOISBIBBO, F=0 -
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APPENDIX XXII
EXECUTIVE SUMMARY: INDO-PACIFIC BLUE MARLIN
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Status of the Indian Ocean Indo-Pacific Blue Marlin Resource

(Makaira mazara)
TABLE 1. Status of Indo-Pacific blue marlin (Makaira mazara) in the Indian Ocean.
2011 stock
Area’ Indicators — 2011 assessment d etef’?nﬁiti on
2010°
Catch 2010: | 11,2611t R
Average catch 2006-2010: | 9,508t
. MSY (range): | unknown
Indian Ocean FagosFusy (range): | unknown
SB,00sSBusy (range): | unknown
SBnoe/SBg (range): | unknown

TBoundaries for the Indian Ocean = IOTC area of competence
*The stock status refers to the most recent years” data used for the assessment.

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. No quantitative stock assessment is currently available for Indo-Pacific blue marlin in the Indian
Ocean, and due to a lack of reliable fishery data for several gears, only very preliminary stock indicators can be
used. The standardised CPUE suggest that there was a decline in the early 1980s, followed by an increase in
abundance over the last 20 years. This contrasts with the majority of non-standardised indicators which suggest a
decline in abundance since the 1980s. Therefore the stock status is determined as being wuncertain (Table 1).
However, aspects of species biology, productivity and fisheries combined with a lack of fisheries data on which to
base a quantitative assessment is a cause for concern.

Outlook. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean
stock as a whole, however there is not sufficient information to evaluate the effect this will have on the resource.

The SC RECOMMENDED the following:
s the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.
o annual catches of Indo-Pacific blue marlin urgently need to be reviewed.
e improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION _
{Information collated from reports of the Working Party on Billfish and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Indo-Pacific blue marlin (Makaira mazara) in the Indian Ocean is currently subject to a number of conservation and
management measures adopted by the Commission, aithough none are species specific:
+ Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area.
e Resolution 09/02 On the implementation of a limitation of fishing capacity of comtracting parties and
cooperating non-coniracting parties.
o Resolution 10/02 mandatory statistical requirements for 10TC Members and Cooperating non-Contracting
Parties (CPC’s).
o Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
¢ Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the 10TC Area of
Competence.
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FISHERIES INDICATORS

General

Indo-Pacific blue marlin {Makaira m&zam) is a large oceanic apex predator that inhabits tropical and subtropical waters
of the Indian and Pacific oceans. Table 2 outlines some key life history parameters relevant for management.

TABLE 2. Biology of Indian Ocean Indo-Pacific blue marlin (AMakaira mazara).

Range an Little is known on the biology of the Indo-Pacific blue marlin in the Indian Ocean and the istinction between the
stock structure | blue marlin (Makaira nigricans) and Indo-Pacific blue marlin (Makaira indica) is not clear. Thus, the information
detailed here pertains to information from other oceans, primarily the Pacific and Atfantic oceans. Indo-Pacific
Blue marlin is a highly migratory, large oceanic apex predator that inhabits tropical and subtropical waters of the
Indian and Pacific oceans. In the Pacific Ocean one tagged Indo-Pacific blue marlin is reported to have travelled
3000nm in 90 days. Indo-Pacific Blue marlin is a solitary species and prefers the warm offshore surface waters
(>24°C); it is scarce in waters less than 100m in depth or close to land. The Indo-Pacific blue marlin's prey
includes octopuses, squid and pelagic fishes such as blackfin tuna and frigate mackerel. Feeding takes place
during the daytime, and the fish rarely gather in schools, preferring to hunt alone. No information on stock
structure is currently available in the Indian Ocean; thus for the purposes of assessment, one pan-ocean stock is
assumed. However, spatial heterogeneity in stock indicators (catch—per—unit—effort trends) for other billfish
species indicates that there is potential for localised depletion.

Longevity ~28 years; Females n.a; Malesn.a.

Maturity Age: 24 years; females n.a. males n.a.

(50%) Size: females ~50 cm lower-jaw FL (55 kgs whole weight); males ~80 cm lower-jaw FL (40 kgs total weight).

Spawning No spawning grounds have been identified in the Indian ocean. Females may produce up to 10 million eggs. In

SEA501 the Pacific ocean, Indo-Pacific blue marlin are thought to spawn between May and September off the coast of
Japan.

Size (length Maximum: Females 430 cm FL; 910 kgs whole weight; males 300 cm FL; 200 kgs whole weight. Young fish
and weight) grow very quickly in length then put on weight later in life. Sexual dimorphism in size, growth rates and size and
age at maturity—females reach larger sizes, grow faster and mature later than males,

n.a. = not available. SOURCES: Nakamura {1983); Cry et al. (1990); Shimose et al. (2008); Froese & Pauly (2009)

Catch trends

Indo-Pacific blue marlin are caught mainly under drifting longlines (60%) and gillnets (30%) with remaining catches
recorded under troll and hand lines (Fig. 1). Indo-Pacific blue marlins are considered to be a bycatch of industrial and
artisanal fisheries. The catches of Indo-Pacific blue marlin are typically higher than those of black marlin and striped
matlin combined. In recent years, the fleets of Taiwan,China (longline), Indonesia (longline), Sri Lanka (gilinet) and
India (gillnet) are attributed with the highest catches of Indo-Pacific blue marlin (Fig. 2). The distribution of Indo-
Pacific blue marlin catches has changed since the 1980’s with most of the catch now taken in the western areas of the
Indian Ocean. :

Catch trends for Indo-Pacific blue marlin are variable; however, this may reflect the level of reporting. The catches of
Indo-Pacific blue marlin under drifting longlines were more or less stable until the mid-80’s, at around 3,000 t, steadily
increasing since then, The largest catches were recorded in 1997 (~14,000 t). Catches under drifting longlines have been
recorded under Taiwan,China and Japan fleets and, recently, Indonesia and several NEI fleets (Fig. 2). In recent years,
deep-freezing longliners from Japan and Taiwan,China have reported most of the catches of Indo-Pacific blue marlin in
waters of the western and central tropical Indian Ocean and, to a lesser extent, the Mozambique Channel and the
Arabian Sea (Fig. 3).
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Fig. 3a—b. Time-area catches (in number of fish) of Indo-Pacific blue marlin as reported for the longline (LL) fisheries of Japan
(JPN) and Taiwan,China (TWN) for 2009 and 2010 by fleet.

TABLE 3.Best scientific estimates of the catches of Indo-Pacific blue marlin by type of fishery for the period 1950—
2010 (in metric tonnes). Data as of October 2011,

By decade (average) By year (last ten years)

19505 | 1960s | 1970s | 1980s 19%0s 20003 2001 002 2003 2004 2005 2006 2007 2008 2002 2010

Langline 2,563 352 3474 4,961 7119 8,184 5,949 7441 8,791 8,457 7400 7,550 6,106 6,163 6,267 6,043

Gillnet 3 4 10 194 2,007 3,524 4,732 2,219 2,124 1,972 3,188 3,842 2,059 1,921 2,276 5,193
Line 11 23 34 313 341 27 27 26 25 24 17 21 23 26 23 25
Cther ] 0 1 4 ] ] 0 H [ ¢ 0 ] o 0 ] 1]

Total 1,576 3,539 3518 5,467 9,868 | 11,735 | 10,709 9,686 | 10,540 | 10,452 | 10,608 | 11413 3,189 8,110 8566 | 11,261

Uncertainty of ime—area catches

Minimum catch estimates have been derived from very small amounts of information and are therefore highly
uncertain. Difficulties in the identification of marlins also contribute to the uncertainties of the information available to
the Secretariat.

Retained catches are poorly known for most fisheries (Fig. 4) due to:
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e catch reports often refer to total catches of all three marlin species combined; catches by species are estimated
by the Secretariat for some artisanal (gillnet/longline fishery of Sri Lanka and artisanal fisheries of India, Iran
and Pakistan) and industrial (longliners of Indonesia and Philippines) fisheries

¢ catches of non-reporting industrial longliners {India, NEI) and the gillnet fishery of Indonesia are estimated by
the Secretariat using alternative information

e catches are likely to be incomplete for industrial fisheries for which the Indo-Pacific blue marlin is not a target
species

« conflicting catch reports: Longline catches from the Republic of Korea are reported as nominal catches, and
catch and effort reports are conflicting, with higher catches recorded in the catch and effort table, For this
reason, the Secretariat revised the catches of blue marlin for the Republic of Korea over the time-series using
both datasets. Although the new catches estimated by the Secretariat are thought to be more accurate, catches
of Indo-Pacific blue marlin remain uncertain for this fleet.

a lack of caich data for most sport fisheries.
discards are unknown for most industrial fisheries, mainly longliners. Discards of Indo-Pacific blue marlin
may also ocour in the driftnet fishery of LR, Iran, as this species has no commercial value in this country.
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Fig. 4. Uncertainty of time-area catches for Indo-Pacific blue marlin (Data as of October 2011},

Catches below the zero-line (Type B) refer to fleets that do not repart caich-and-effort data to the IOTC, do not report catch-and-gffort data by gear
andior species or any of the other reasons provided in the dociment. Catches over the zero-line (Type A) refer to fleets for wiich no major
inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bars represent data for industrial fleets.

Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig. 5, and total effort from purse seine vessels flagged to the EU and Seychelles (operating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 6.
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Fig. 5. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).

LLJP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL {turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL {red) : fresh-tuna longliners (China, Tarwan,Chma and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other fieets)

Page 167 of 259




I0TC-2011-SC14-R[E]

P

&

Few

§|2|M

P-OTHER

rEEY
PEOTHER
T T

(left) and 2010 (right) (Data as of
PS-EU (red); Indusirial purse seiners moni
PS-OTHER (green): Industrial purse seiners
seiners of Iran and Thailand)

Fig. 6. Number of hours of fishing (Fhours) from purs

August 2011).
tored by the EU and Seychelles (operating under flags of EU cou
from other fleets (includes Japan, Mauritius and purse seiners of Soviet

- 3

e seine vessels by 5 degree square grid

niries, Seychelles and other flags)

and main fleets, for the years 2009

origin) {excludes effort data for purse

Catch—per-unit—effort (CPUE) trends

A CPUE standardisation of Ind

o-Pacific blue marlin (Makaira mazara) caught by the Taiwan,China longline fishery in

o he-IndionOcean-was-considered in 2011 The results reveal similar trends of CPUE standardized based on three

combinations of fishing areas definitions and data period.
The standardised CPUE for the whole Indian Ocean suggest th

at there was a decline in the early 1980s, followed by an
it was also noted that this contrasts with the majority of
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Fig. 7. Area-aggregated nominal and Standardised CPUE of Indo-Pacific blue marlin caught by Taiwan,China longline

fieet based on four fishing areas.
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Fish size or age trends (e.g. by length, welght, sex and/or maturity)

Average fish weight can only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 1980.
The number of specimens measured on Japanese longliners in recent years is, however, very low.

Catch-at-Size(Age) tables have not been built for Indo-Pacific blue marlin due to a lack of information reported by
CPCs. Fish size is derived from various length and weight information, however the reliability of the size data is
reduced when relatively few fish out of the total catch are measured,

Sex ratio data have not been provided to the Secretariat by CPCs.
STOCK ASSESSMENT

No quantitative stock assessment for Indo-Pacific blue marlin in the Indian Ocean is known to exist and no such
assessment has been undertaken by the I0TC Working Party on Billfish. However, a preliminary estimation of stock
indicators was attempted on the longline catch and effort datasets from Japan and Taiwan,China that represent the best
available information (described above). However, there is considerable uncertainty about the degree to which these
indicators represent abundance as factors such as changes in targeting practices, discarding practices, fishing grounds
and management practices are likely to interact in the depicted trends. Further work must be undertaken to derive
additional stock indicators for this species, because in the absence of a quantitative stock assessment, such indicators
represent the only means to monitor the status of the stock and assess the impacts of fishing,
TABLE 4. Blue marlin {Makaira mazara) stock status summary.

Management Quantity Aggregate Indian Ocean

2010 catch estimate 11,300 ¢

Mean catch from 2006-2010 9,500t

MSY (80% CI) unknown

Data period used in assessment -

FaioFusy (80%CI) -

Bao1¢/Busy (80% CT) -

8B2010/SBusy -

Bio10/B1920 (80% C1) -

5B2010/5Byos0 -

Bag10/Bisso, =0 -

SBy010/SB 1940, =0 -
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APPENDIX XXIII
EXECUTIVE SUMMARY: STRIPED MARLIN

my [ndian Ocean Tuna Commission
, Commission des Thons de 'Océan Indien
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Status of the Indian Ocean Striped Marlin Resource

(Tetrapturus audax)
TABLE 1. Status of striped marlin (Zetrapturus audar) in the Indian Ocean,
2011 stock
Area’ Indicators — 2011 assessment det. eﬁg:::tion
2010
Catch 2010: | 1,921t
Average catch 2006-2010: | 2,542t
. MSY (range): | unknown
Indian Ocean Fa010Fusy (range). | unknown
5B20108Bysy (range): | unknown
SBgumeBu!rﬂnge!: unknown

"Boundaries for the Indian Ocean — IOTC area of competence
*The stock status refers to the most tecent years® data used for the assessment.

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. No.quantitative stock assessment is currently available for striped marlin in the Indian Ocean, and due to a
lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status remains
uncertain (Table 1). However, aspects of the biology, productivity and fisheries for this species combined with the Jack
of data on which to base a more formal assessment are a cause for considerable concern. Research emphasis on
improving indicators and exploration of stock assessment approaches for data poor fisheries are warranted.

Outlook, The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean stock as
a whole, however there is not sufficient information to evaluate the effect this will have on the resource.

The Scientific Committee considers the following:
*  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown,
e  annual catches of striped marlin urgently need to be reviewed.
*  improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
{Information collated from reports of the Working Party on Billfish and other sources as cited)
CONSERVATION AND MANAGEMENT MEASURES

Striped marlin (Tetrapturus audax) in the Indian Ocean is currently subject to a number of conservation and
- management measures adopted by the Commission, although none are species specific:

»  Resolution 08/04 concerning the recording of catch by longline JSishing vessels in the IOTC grea.

* Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and
cooperating non-contracting parties.

* Resolution 1002 mandatory statistical requirements Jor IOTC Members and Cooperating non-Contracting
Parties (CPC’s).
Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.

*  Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the I10TC area.

* Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the 10TC drea of
Competence.
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FISHERIES INDICATORS
General

Striped matlin {Tetrapturus audax) is a large oceanic apex predator that inhabits tropical and subtropical Indo-Pacific
oceans. Table 2 outlines some key life history parameters relevant for management. There is limited reliable
information on the catches of this species and no information on the stock structure or growth and mortality in the
Indian Ocean. '

TABLE 2. Biology of Indian Ocean striped marlin {Tetrapturus audax).

< A 3 7

Range and A large oceanic apex predator that inhabits sub-tropical waters of the Indian and Pacific oceans, and is rarely found
stock structure | in the Atlantic Ocean. Its distribution is different from other marling in that it prefers more temperate or cooler
waters and tends o be less migratory. In the Indian Ocean seasonal concentrations of striped marlin occur in four
main regions: off the east African coast ((°-10°S), the south and western Arabian Sea, the Bay of Bengal, and north-
western Australian waters. The stock structure of striped marlin in the Indian Oceans is uncertain.

Longevity ~10 years. Females and males n.a.

Maturity Age: 2-3 years. Females and males n.a.

(50%)

Spawning Highly fecund batch spawner, Females may produce up to 20 million eggs. Unlike the other marlins which are
season serial spawners, striped marlin appear to spawn once per season.

Size {length Maximum: 300+ ¢m FL; 240 kg total weight.
and weight) Young fish grow very quickly in length then put on weight later in life. Striped marlin is the smallest of the marlin
species; but unlike the other marlin species, striped marlin males and females grow to a similar size.

n.a. = not available. SOURCES: Nakamura {1983); Froese & Pauly (2009).
Catch trends

Striped marlin are caught almost exclusively under drifting longlines (98%) with remaining catches recorded under
gillnets and troll lines (Fig. I). Striped marlin are generally considered to be a bycatch of industrial fisheries. Catch
trends for striped marlin are variable; however, this may reflect the level of reporting. The catches of striped marlin
under drifting longlines have been changing over time, between 2,000 t and 8,000 t (Fig. 1).

Catches under drifting longlines have been recorded under Taiwan,China, Japan, Republic of Korea fleets and, recently,
Indonesia and several NEI fleets (Fig. 2), Taiwan,China and Japan have reported large drops in the catches of striped
marlin for its longline fleets in recent years. The reason for such decreases in catches is not fully understood. Between
the early-50s and the late-80s part of the Japanese fleet was licensed to operate within the EEZ of Australia, reporting
relatively high catches of striped marlin in the area, in particular in waters off northwest Australia. High catches of the
species were also reported in the Bay of Bengal during this period, by both Taiwan,China and Japanese longliners. The
distribution of striped marlin catches has changed since the 1980°s with most of the catch now taken in the western
areas of the Indian Ocean. In recent years, the fleets of Taiwan,China (longline) and to a lesser extent Indonesia
(longline) are attributed with the highest catches of striped marlin.

In recent years, deep-freezing longliners from Japan and Taiwan,China have reported lower catches of striped marlin,
mostly in the northwest Indian Ocean (Fig. 3). The minimum average annual catch estimated for the period 2006 to
2010 is around 2,542 t. These changes of fishing area and catches over the years are thought to be related to changes in
the type of access agreements to EEZs of coastal countries in the Indian Ocean, rather than changes in the distribution
of the species over time. Discards are believed to be low although they are unknown for most industrial fisheries,
mainly longliners. Discards of striped marlin may also eccur in the drifinet fishery of the LR of Iran, as this species has
no commercial value in this country.
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Fig. 2. Catches of striped marlin by fleet recorded in the IOTC
Database (1960-2010).

recorded in the IOTC Database (1960—2010).

Taiwan,China (TWN) for 2009 and 2010 by fleet.

Fig. 3a—b. Time-area catches (in number of fish) of striped marlin as reported for the longline fisheries of Japan (JPN) and

TABLE 3. Best scientific estimates of the catches of striped marlin by type of fishery for the period 19502010 (in

metric tormes). Data as of October 2011,

By decade (average) By year (last ten years)
Fishery 1950s | 1960s | 1970s | 1980s | 1990s | 2000s [ 2002 2002 2003 004 | 2005 2006 2007 2008 2009 2010
Longline { 1,024 { 3077 | 3614 | 5042 | 5040 | 38490 3069 | 3112 | 3015 | 3730 | 2966 | 3153 | 2382 | 2485 | 2057 ] 177
Gillnet 2 3 6 25 60 83 n 65 66 7 78 89 Bl 9% 96 120
Line 0 0 1 n 3s 44 45 38 38 35 36 36 41 4] 29 29
Cther 0 0 3 1 0 ¢ ° 0 0 ] ¢ 0 0 0 0 0
Total 1026 | 3080 | 325 [ s079 | s135 | 3978 3207 3mé | a9 | 389 | s0me | sam | zes | 2622 | 2182 19m

Uncertainty of time—area catches

Retained catches are reasonably well known (Fig. 4) although they remain uncertain for some fleets:
» Catch reports refer to total catches of all three marlin species; catches by species have to be estimated by the
IOTC Secretariat for some industrial fisheries (longliners of Indonesia and Philippines).
¢ Catches of non-reporting industrial longliners (India, NEI} estimated by the IOTC Secretariat using alternative
information. As they are not reported.by the countries concerned, catches are likely to be incomplete for some
industrial fisheries for which the striped marlin is seldom the target species.
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» Conflicting catch reports: The catches for, longliners flagged to the Republic of Korea, reported as nominal
catches and catches and effort, are conflicting with higher catches recorded in the catch and effort table. For this
reason, the IOTC Secretariat revised the catches of striped marlin over the time-series using both datasets.
Although the new catches estimated by the IOTC Secretariat are thought to be more accurate, catches of striped
mazlin remain uncertain for this fleet,
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Fig. 4. Uncertainty of time-area catches for striped marlin (Data as of October 2011).

Catches below the zero-line (Tvpe B) refer 1o fleets that do not report catch-and-effort data to the 10TC, do not report caich-
and-¢ffort data by gear and/or species or any of the other reasons provided in the documens. Catches over the zero-line (Type
A) refer to fleets for which no major inconsistencies have been found to exiss, Light bars represent datn for artisanal fleets and
dark bars represent data for industrial fleels.

Effort frends

Total effort from longlme vessels ﬂagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig, 5, and total effort from purse seine vessels flagged to the EU and Seychelles {(operating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 6.
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Fig. 5. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left)

and 2010 (right) (Data as of August 2011).

LLJP {light green): deep-freezing longliners from Japan

LLTW (dark green): desp-freezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets}

FTLL {ged) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL {blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other fleets)
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Fig. 6, Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main fleets, for the years 2009
(left) and 2010 (right) (Data as of August 2011).

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and other flags)

PS-OTHER (green). Indusirial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (excludes effort data for purse
seiners of Iran and Thailand)

Catch—per—unit—effort (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some
industrial longline fisheries (primarily the Japanese longline fleet; Figs. 7 and.8)_although catches are thought to_be

incomplete (catches of non-target species are not always recorded in logbooks). No catch and effort data are available
from sports fisheries, other than for partial data from the sports fisheries of Kenya; or other artisanal (gillnet fisheries of
LR. Iran and Pakistan, gillnet/longlines of Sri Lanka, gillnets of Indonesia) or industrial fisheries (NEI longliners and all

purse seiners).
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Fig. 7. Nominal CPUE (number of fish by 1,000 hooks) of striped | Fig. 8. Nominal CPUE (number of fish by 1,000 hooks) of striped
marlin caught by Japanese longliners off-Somalia. marlin caught by Japanese longliners northwest Australia.

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Average fish weight can only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 1980,
The number of specimens measured on Japanese longliners in recent years is, however, very low.

Catch-at-Size(Age) tables have not been built for this species due 1o a lack of information reported by CPCs. Fish size is
derived from various length and weight information, however the reliability of the size data is reduced when relatively
few fish out of the total catch are measured,

Sex ratio data have not been provided to the Secretariat by CPCs.
STOCK ASSESSMENT

No quantitative stock assessment for striped marlin in the Indian Ocean is known to exist and no such assessment has
been undertaken by the [OTC Working Party on Billfish. However, a preliminary estimation of stock indicators was
attempted on the longline catch and effort datasets from Japan and Taiwan,China that represent the best available
information. Nominal CPUE exhibited declines since the beginning of the fishery in two major fishing grounds (West
Equatorial and north-west Australia) (Figs. 7 and 8) and catches in the initial core areas have also decreased .
substantially. However, there is considerable uncertainty about the degree to which these indicators represent
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abundance as factors such as changes in targeting practices, discarding practices, fishing grounds and management
practices are likely to interact in the depicted trends. Further work must be undertaken to derive additional stock
indicators for this species, because in the absence of a quantitative stock assessment, such indicators represent the onty
means to monitor the status of the stock and assess the impacts of fishing,.

TABLE 4. Striped marlin (Tefrapturus audax) stock status summary.
Management Quantity Aggregate Indian Ocean
2019 catch estimate 1,900
Mean catch from 2006-2010 2,500
MSY (30% CD) unknown
Data period used in assessment -
Fao/Fusy (80% CI) -
Bo1o/Busy (80% CD -
$B1010/SBusv -
Bug10/B1gge (80% CT) -
8B2010/SB1930 -
B10/Byoso, r=0 -
3B2010/SB1gs0, 0 -

LITERATURE CITED
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APPENDIX XX1V
EXECUTIVE SUMMARY: INDO-PACIFIC SAILFISH

Indian Ocean Tuna Commission
Commission des Thons de VOcéan Indien

iote ctoi

Status of the Indian Ocean Indo-Pacific Sailfish Resource
(Istiophorus platypterus)

TABLE 1. Status of Indo-Pacific sailfish (Istiophorus platypterus) in the Indian Ocean.

2011 stock
Area’ Indicators — 2011 assessment detef:::::ﬁon
2010°
Catch 2010: | 25,498t - S
Average catch 2006-2010; | 22,151 t

. MSY (range): | unknown
Indian Ocean FZDIWFMSY (range): unknow‘n
T ~ 8B 18Bysy (range): | unknown
3B20,¢/5Bo (range): | unknown

‘Boundaries for the Indian Ocean = I0TC area of competence
2Thc; stock status refers to the most recent years® data used for the assessment.

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. No quantitative stock assessment is currently available for Indo-Pacific sailfish in the Indian Ocean, and
due to a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status
remains uncertain (Table 1). However, aspects of the biology, productivity and fisheries for this species combined with
the lack of data on which to base a more formal assessment are a cause for considerable concern. Research emphasis on
improving indicators and exploration of stock assessment approaches for data poor fisheries are warranted.

Outlook, The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean stock as
a whole, however there is not sufficient information to evaluate the effect this will have on the resource.

The Scientific Committee considers the following:
o the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown,
e annual catches of Indo-Pacific sailfish urgently need to be reviewed.
»  improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
{Information collated from reports of the Working Party on Billfish and other sources as cited)
CONSERVATION AND MANAGEMENT MEASURES

Indo-Pacific sailfish (Istiophorus platypterus) in the Indian Ocean is currently subject to a number of conservation and
management measures adopted by the Commission, although none are species specific:

Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area.
Resolution 09/02 On the implementation of a limitation of ﬁshmg capacity of contracting parties and
coaperating non-contracting parties.

¢ Resolution 10/02 mandatory statistical requirements for IOTC Members and Cooperating non-Contracnng
Parties (CPC's).

¢ Resoluticn 10/03 concerning the recording of caich by fishing vessels in the IOTC area.

s Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the 10TC area,

¢ Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the IOTC Area of
Competence.
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FISHERIES INDICATORS
General

Indo-Pacific sailfish (Istiophorus platypterus) is a large oceanic apex predator that inhabits tropical and subtropical
Indo-Pacific oceans. Table 2 outlines some key life history parameters relevant for management. There is limited
reliable information on the catches of this species and no information on the stock structure or growth and mortality in
the Indian Ocean.

TABLE 2. Biology of Indian Ocean Indo-Pacific sailfish (/stiophorus pla

Range and Found thmughout the tropical and subtroplcal regions of the Pacnﬁc and the Indian Oceans. It is mainly found in
stock structure | surface waters above the thermocling, close to coasts and islands in depths from 0 to 200 m. Indo—Pacific sailfish is
a highly migratory species and renowned for its speed and (by recreational fishers) for its jumping behaviour — one
individual has been reported swimming at speeds in excess of 110 km/h over short periods. The stock structure of]|
Indo-Pagcific sailfish in the Indian Oceans is uncertain.

No information on stock structure is currently available in the Indian Ocean; thus for the purposes of assessment,
one pan-ocean stock is assumed, However, spatial heterogeneity in stock indicators (catch—per—unit—effort trends)
for other billfish species indicates that there is potential for localised depletion.

Longevity Females: 11-13 years; Males: 7-8 years

Maturity Age: females n.a.; males n.a.

(50%) Size: females n.a; males n.a.

Spawning Spawning in Indian waters occurs between December to June with a peak in February and June.
season

Size (length Maximum: 350 cm FL and weight 100 kg total weight.

and weight) The Indo-Pacific sailfish is one of the smallest-sized billfish species, but is relatively fast growing. Individuals may
grow to over 3 m and up to 100kg, and live to around 7 years.

Young fish grow very quickly in length then put on weight later in life. Sexual dimorphism in size, growth rates and
size and age at maturity—females reach larger sizes, grow faster and mature later than males.

Females: 300 cm lower-jaw FL, 50+ kg total weight; Males: 200 cm lower-jaw FL, 40+ kg total weight in the
Indian Ocean.

Recruitment into the fishery: varies by fishing method.

The average weight of fish caught in the Kenyan sports fishery is ~25 kgs whole weight.

n.a. = not available. SOURCES: Nakamura (1983); Speare (2003); Hoolihan (2006); Sun et al, (2007); Froese & Pauly (2009);
Ndegwa & Hermera (2011)

Catch trends

Indo-Pacific sailfish is caught mainly under gillnets (78%) with remaining catches recorded under troll and hand lines
(15%), longlines {7%) or other gears (Fig. 1). The minimum average annual catch estimated for the period 2006 to 2010
is around 22,151 t. In recent years, the countries attributed with the highest catches of Indo-Pacific sailfish are situated
in the Arabian Sea (India, Iran, Pakistan and Sri Lanka). Smaller catches are reported for line fishers in Comoros and
Mauritius and by Indonesia longliners. This species is also a popular catch for sport fisheries (e.g. Kenya, Mauritius,
Seychelles).

Catches of Indo-Pacific sailfish greatly increased since the mid-1980°s in response to the development of a
gillnet/longline fishery in Sri Lanka (Fig. 2) and, especially, the extension in the area of operation of Iranian gillnet
vessels to areas beyond the EEZ of LR. Iran. The catches of Iranian gillnets (Fig. 2) increased dramatically, more than
six-fold, after the late 1990°s, from the values averaging 2,000 t in the late 1980°s to a maximum of 12,600 t in 2005,

_Catches of Indo-Pacific sailfish under drifting longlines and other gears do not show any specific trends in recent years,

with total catches amounting to about 5,000 t. However, it is likely that longline fleets under report catches of this
species due to its little commercial value. In recent years, deep-freezing longliners from Japan have reported catches of
Indo-Pacific sailfish in the central western Indian Ocean, between Sri Lanka and the Maldives and the Mozambique
Channel (Fig. 3).
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Fig. 1. Catches of Indo-Pacific sailfish per gear and year
recorded in the [OTC Database (1960-2010).
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Fig. 2. Catches of Indo-Pacific sailfish by fleet recorded in the

IOTC Database (1960-2010),

and Taiwan,China (TWN) for 2009 and 2010 by fleet.

Fig. 3a—b. Time-area catches (in number of fish} of Indo-Pacific sailfish as reported for the longline fisheries of Japan (TPN)

TABLE 3. Best scientific estimates of the catches of Indo-Pacific sailfish by type of fishery for the petiod 1950-2009

(in metric tonnes). Data as of October 2011,

. By decade (average) By year (lnst ten years)
PR I ot | 19605 | 19700 | 19800 | 13908 | 2000 Il 2000 | 2002 | 2008 | 2004 | 2005 | 2006 | 2000 | 2008 | 2008 | 2010
Longline | 299 | m19 | 450 343 ] 1425 | avs | s | na3s| 2035 | sz | 1393 | 1300 | 2001 | ross| 176 | 1oz
Gillnet 164 {176 | saa | 2296 | 7mear | 13708 || 10849 | 12107 | 15525 | 24246 | 21453 | 20572 | 14254 | 13285 | 16441 | 21034
Line 106 | ass i 259 | 1260 | 2739 | 3010 | 297 | 2954 | 2802 | 2847 | 3635 | 3204 | 3474 | sso0 | 3427 | 349
Other 1 1 50 25 3 2 2 2 2 2 2 2 2 2| 2 2
Total 50 | L5t | 1302 ) 3924 | n7e7 | 17sve || 14583 | 16288 | 20408 | 2820 | 26482 | 25687 | 19781 | 18773 | 20047 | 25498

Uncertainty of time—area catches

Minimum catch estimates have been derived from very small amounts of information and are therefore highly
uncertain. Unlike the other billfish, Indo-Pacific sailfish are probably more reliably identified because of the large and
distinctive first dorsal fin that runs most of the length of the body.
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Retained catches are poorly known for most fisheries (Fig. 4) due to:

Catch reports often refer to total catches of all three marlin species combined; catches by species are
estimated by the Secretariat for some artisanal (gillnet/longline fishery of Sri Lanka and artisanal fisheries
of India, Iran and Pakistan) and industrial (longliners of Indonesia and Philippines) fisheries.

Catches likely to be incomplete for some artisanal fisheries (gillnets of Pakistan, pole and lines of
Maldives) due to under-reporting.

Catches are likely to be incomplete for industrial fisheries for which the Indo-Pacific sailfish is not a target
species.

A lack of catch data for most sport fisheries.

Changes to the catch series: There have not been significant changes to the catches of Indo-Pacific sailfish
since 2010. The changes recorded in recent years originated in a review (by the Secretariat) of the catches
reported by Indonesia, resulting in catches slightly lower than those reported by Indonesia,

Discards are unknown for most industrial fisheries, mainly longliners (for which they are presumed to be
moderate-high).

23

[
w

Catch (t*1,000)

1964

g

Fig, 4. Uncertainty of time-area catches for Indo-Pacific sailfish (Data as of October 2011).

Catches below the zero-line (Type B) refer to fleets that do not report catch-and-effort data to the JOTC, do not report catch-and-effort data by
gear and/or species or any of the other reasons provided in the document. Caiches over the zera-line (Type A) refer to fleets for which no major
inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bars represent data for industrial fleets.

Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007
to 2010 are provided in Fig. 5, and total effort from purse seine vessles flagged to the EU and Seychelles (operating
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the
years 2007 to 2010 are provided in Fig. 6.
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Fig. 5. Number of hooks set (millions) from longline vessels by five degree square

and 2010 (right} (Data as of August 2011).

LLJP (light green). deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners {Austratia, EU, Mauritius, Seychelles and other fleets)
FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

L] w w 1

e

grid and main fleets, fo

r the years 20

OTLL {blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other fleets)

123

09 (left)
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Fig. 6. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main fleets, for the years 2009
(left) and 2010 (right) (Data as of August 2011},

PS-EU {red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (excludes effort data for purse
seiners of Iran and Thailand}

E E w - " =

Catch-per—unit—effort (CPUE) trends

Standardised and nominal CPUE series have not yet been developed. No catch and effort data are available from sports
fisheries, other than for partial data from-the sports fisheries of Kenya;-orother-artisanal {pillnet fisheries of TR Jran— .
and Pakistan, gillnet/longlines of Sri Lanka, gillnets of Indonesia) or industrial fisheries (NEI longliners and all purse

seiners),

Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Average fish weight can only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 1980.
The number of specimens measured on Japanese longliners in recent years is, however, very low, Furthermore, the
specimens discarded might be not accounted for in industrial fisheries, where they are presumed to be of lower size
(possible bias of existing samples).

Catch-at-Size(Age) tables have not been built for this species due to a lack of information reported by CPCs. Fish size is
derived from various ength and weight information, however the reliability of the size data is reduced when relatively
few fish out of the total caich are measured.

Sex ratio data have not been provided to the Secretariat by CPCs.
STOCK ASSESSMENT

No quantitative stock assessment for striped marlin in the Indian Ocean is known to exist and no such assessment has
been undertaken by the IOTC Working Party on Billfish. However, a preliminary estimation of stock indicators was
attempted on the longline catch and effort datasets from Japan and Taiwan,China that represent the best available
information. Neminal CPUE exhibited declines since the beginning of the fishery in two major fishing grounds (West
Equatorial and north-west Australia) (Figs.7 and 8) and catches in the initial core areas have also decreased
substantially. However, there is considerable uncertainty about the degree to which these indicators represent
abundance as factors such as changes in targeting practices, discarding practices, fishing grounds and management
practices are likely to interact in the depicted trends. Further work must be undertaken to derive additional stock
indicators for this species, because in the absence of a quantitative stock assessment, such indicators represent the only
means to monitor the status of the stock and assess the impacts of fishing.

TABLE 4. Indo-Pacific sailfish (Istiophorus platypterus) stock status summary,

Management Quantity Aggregate Indian Ocean
2010 catch estimate 23,500t

Mean catch from 2006-2010 22,2001

MSY (80% CI) unknown

Data period used in assessment -

FanoFusy (80% CI) -

Baoo/Busy (80% C1) ' -
8B2010/5Busy . -

B010/B 1930 (80% CI) -
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8B1010/SB9so -

Byn1o/Bioso, po ' -
8B3010/8B19s0, F-0 -
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APPENDIX XXV
EXECUTIVE SUMMARY: MARINE TURTLES

m (ndian Ocean Tuna Commission
Commission des Thons de PCeéan Indien

iotc <ioi

Status of Indian Ocean Marine Turtles

TABLE 1. IUCN threat status for all marine turtle species reported as caught in fisheries within the IOTC area of
competence.

Common name Scientific name IUCN threat status®
Flatback turtle Natatordepressus Data deficient
Green turtle Cheloniamydas Endangered
Hawksbill tortle Eretmochelysimbricata Critically Endangered
Leatherback turtle Dermochelyscoriacea Critically Endangered
Loggerhead turtle Carettacaretia Endangered
Olive ridley turtle—— Lepidochelysofivacen———————— —Vulnerable

INDIAN QO CEAN STOCK — MANAGEMENT ADVICE

Stock status. No assessment has been undertaken by the I0TC WPEB for marine turtles due to the lack of data
being submitted by CPCs. However, the current Intemational Union for Conservation of Nature (IUCN) threat
status for each of the marine turtle species reported as caught in IOTC fisheries to date is provided in Table 1. 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 provide protection for these species. While the status of marine turtles is affected by a range of factors
such as degradation of nesting beaches and targeted harvesting of eggs and turtles, the level of mortality of marine
turtles due to capture by gillnets and to a lesser extent purse seine fishing and longline is not known.
Outlook.Resolution 09/06 on marine turtles includes an evaluation requirement (para. 9) by the Scientific
Committee in time for the 2011 meeting of the Commission (para.10). However, given the lack of reporting of
marine turtle interactions by CPCs to date, such an evaluation was not able to be undertaken. Unless IQTC CPCs
become compliant with the data collection and reporting requirements for marine turtles, the WPEB will continue
to be unable to address this issue. Notwithstanding this, it is acknowledged that the impact on marine turtle
populations from fishing for tuna and tuna-like species may increase if fishing pressure increases, or if the status of
the marine turtle populations worsens due to other factors such as an increase in fishing pressure from other
fisheries or anthropological or climatic impacts.

The SC RECOMMENDED the following: :

s The available evidence indicates considerable rigk to the status of marine turtles in the Indian Qcean.

s The primary source of data that drive the ability of the WPEB to determination a status for the Indian
Ocean, total interactions by fishing vessels, is highly uncertain and should be addressed as a matter of
priority,

e Current reported interactionsare a known to be a severe underestimate: 7 interactions reported in 2009.

¢  Maintaining or increasing effort in the Indian Ocean without appropriate mitigation measures in place,
will likely result in further declines in biomass.

o  That appropriate mechanisms are developed by the Compllance Commissicn to ensure CPCs comply with
their data collection and reporting requirements for marine turtles.

% The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Marine turtles in the Indian Ocean are currently subject to a number of conservation and management measures adopted
by the Commission:

¢ Resolution 09/06 On marine turtlestecognizes the threatened status of the populations of the six marine turtie
species found in the Indian Ocean and that some tuna fishing operations carried out in the Indian Ocean can
adversely impact marine turtles. This resolution makes mandatory the collection and provision of data on
marine turtle interactions and the use of best handling practices to ensure the best chances of survival for any
marine turtles returned to the sea after capture.

s Resolution 11/04 on a Regional Observer Scheme requires data on marine turtle interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1* July
2010, and aims to collect scientific observer data on catch and bycatch on, at least, 5% of the fishing
operations of vessel over 24m and vessel under 24m fishing outside their EEZ. The requirement under
Resolution 11/04 in conjunction with the reporting requirements under Resolution 09/06, means that all CPCs
should be reporting marine turtle interactions as part of their annual report to the Scientific Committee.

Exitracts from Resolutions 09/06 and 11/04
RESOLUTION 09/06 ON MARINE TURTLES

2. CPCs shall collect (including through logbooks and observer programs) and provide to the Scientific Committee
all data on their vesselsinteractions with marine turtles in fisheries targeting the species covered by the IOTC
Agreement. CPC shall also furnish available information to the Scientific Committee on successful mitigation
measures and other impacts on marine turtles in the IOTC Area, such as the deterioration of nesting sites and
swallowing of marine debris. '

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
10, Observers shall;

b) Observe and estimate catches as far as possible with a view to ldentlfymg catch composition and monitoring
discards, by-catches and size frequency;

INDICATORS

Biology and ecology

Six species of marine turtles inhabit the Indian Ocean and likely interact with the fisheries for tuna and tuna-like
species. The following section outlines some key aspects of their biology, distribution and historical exploitation.

Green turtle

The green turtle (Cheloniamydas) is the largest of all the hard-shelled marine turtles and is one of the most widely
distributed and commonest of the marine turtle species in the Indian Ocean. The Indian Ocean hosts some of the largest
nesting populations of green turtles in the world, particularly on oceanic islands in the southwest Indian Ocean and on
islands in South East Asia. Many of these populations are now recovering after intense exploitation in the last century
greatly reduced the populations; some populations are still declining.

During the 19" and 20™centuries intense exploitation of green turtles provided onboard red meat for sustained cruises of
sailing vessels before the time of refrigeration, as well as meat and calipee (i.e. yellow glutinous/cartilage part of the
turtle found next to the lower shell} for an international market. Several nesting populations in the Indian Ocean were
devastated as a result. Table 2 outlines some of the key life history traits of green turtles.
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Range and Globally distributed and generally found in fropical and subtropical waters along continental coasts and islands

stock structure | between 30°N and 30°S.
Green turtles primarily use three types of habitat: oceanic beaches (for nesting), convergence zones in the open
ocean, and benthic feeding grounds in coastal areas. Adults migrate from foraging areas to mainland or island
nesting beaches and may travel hundreds or thousands of kilometers each way. After emerging from the nest,
hatchlings swim offshore, where they are believed to caught up in major oceanic current systems and live for
several years, feeding close to the surface on a variety of pelagic plants and animals, Once the juveniles reach a
certain ape/size range, they leave the pelagic habitat and travel fo nearshore foraging groonds.Adult green turtles
are unique among marine turtles in that they are herbivorous, feeding on seagrasses and algas.

Longevity unknown

Maturity Exact age is unknown, it is believed that sexual maturity is reached between 25 and 30+ years

(50%)

Spawning Females return to their natal beaches (i.e. the same beaches where they were born) every 2 to 4 years to nest, laying

Season several clutches of about 125 eggs at roughly 14-day intervals several times in a season. However, very few
hatchlings survive to reach maturity -~ perhaps fewer than one in 1,000,

Size (length The largest of all the hard-shelled marine turtles, growing up to one meter long and weighing 130-160 kg.

and weight) : :

SOURCES: FAO (1990); Mortimer {1984)
Hawksbill turtle

The hawksbill turtle (Eretmochelysimbricata) is small to medium-sized compared to other marine turtle species and is
although generally not found in large concentrations, are widely distributed in the Indian Ocean. The keratinous (horn-
like} scutes of the hawksbill are known as “tortoise shell,” and they were sought after for manufacture of diverse articles
in both the Orient and Europe. In modern times hawksbill turtles are solitary nesters (although some scientists postulate
that before their populations were devastated they may have nested on some beaches in concentrations) and thus,
determining population trends or estimates on nesting beaches is difficult. Decades long protection programs in some
places, particularly at several beaches in the Indian Ocean, have resulted in population recovery. Table 3 outlines some
of the key life history traits of hawksbill turtles. '

TABLE 3.Biology of the hawksbill turtle (Eretmochelysimbricata).

A

Rangeand . | Circumtropical, typically occurring from 30°N to 30°S latitude. Adult hawksbill turtfes are capable of migrating

stock structure | long distances between nesting beaches and foraging areas, which are generally shorter to migrations of green and
loggerhead turtles.Hawksbill turtles use different habitats at different stages of their life cycle, but are most
commonly associated with coral reefs. Post-hatchlings (oceanic stage juveniles) are believed to occupy the pelagic
environment. After a few years in the pelagic zone, small juveniles recruit to coastal foraging grounds. This shift in
habitat also involves a shift in feeding strategies, from feeding primarily at the surface to feeding below the surface
primarily on animals associated with coral reef environments, Their narrow, pointed beaks allow them to prey
selectively on soft-bodied animals like sponges and soft corals,

Longevity unknown

Maturity unknown

(50%)

Spawning Female hawksbill turtles return to their natal beaches every 2-3 years to nest. A female may lay 3-5, or more, nests

season in a season, which contain an average of 130 eggs. The largest nesting populations of hawksbill turtles in or around
the Indian Ocean (which are among the largest in the world) occur in the Seychelles, Indonesia and Australia,

Size (length In the Indian Ocean, adults weigh 45 to 70 kg, but can grow to as large as 90 kg.

and weight)

SOURCES: FAO (1990); Mortimer (1984)
Leatherback turtle

The leatherback turtle (Dermochelyscoriacea) is the largest turtle and the most widely distributed living reptile in the
world. The leatherback turtle is the only marine turtie that lacks a hard shell: there are no large external keratinous
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scutes and the underlying bony shell is composed of a mosaic of hundreds of tiny bones. Table 4 outlines some of the
key life history traits of leatherback turtles.

TABLE 4.i010

gy of the leatherback turtle (Dermo

S b o By BT L i
Range and The leatherback turtle is the most wide ranging marine turtle species, and regularly migrates énormous distances,
stock structure | e.g. between the Indian and south Atlantic Oceans. They are commonly found in pelagic areas, but they also forage
in coastal waters in certain areas. The distribution and developmental habitats of juvenile leatherback turtles are
poorly understood. While the leatherback turtle is not as common in the Indian Ocean as other species, important
nesting populations are found in and around the Indian Ocean, including in Indonesia, South Africa, Sri Lanka and
India’s Andaman and Nicobar Islands.Adults are capable of tolerating water temperatures well below tropical and
subtropical conditions, and special physiological adaptations allow them to maintain body temperature above cool
water temperatures, They specialise on soft bodied invertebrates found in the water column, particularly jelly fish
and other sorts of “jellies.”
Longevity unknown
Maturity Exact age is unknown, it is believed that sexual maturity is reached between 3 and 4 years
(50%)
Spawning Females lay clutches of approximately 100 eggs on sandy, tropical beaches, They nest severa! times during a
season nesting season.
Size (length Mature males and females can grow to 2 m and weigh almost 900 kg.
and weight)
SOURCES: FAO (1990); Mortimer {1984) .
Loggerhead turtle

The loggerhead turtle (Careftacaretta) isglobally distributed. The hatchlings and juveniles are pelagic, living in the
open ocean, while the adults forage in coastal areas. Table 5 outlines some of the key life history traits of loggerhead

turtles.

Range and

TABLE 5.Biology of the loggerhead wurtle (Carettacaretta).

Circumglobal, occurring throughout the temperate and tropical regions of the Atlantic, Pacific, and Indian Oceans.

stock structure | Studies in the Atlantic and Pacific Occans show that loggerhead turtles can spend decades living on the high seas,
crossing frorn one side of an ocean basin to another before taking up residence on benthic coastal waters. Their
enormous heads and powerful jaws enable them to crush large marine molluscs, on which they specialise.

Longevity unknown

Maturity Exact age is unknown, it is believed that sexual maturity is reached between 12 and 30 years. Age at maturity was

(50%) estimated at 21.6 years in Tongaland, South Africa, through tagging studies.

Spawning Many females nest every 2 to 3 year, once or twice a season, laying clutches of approximately 40 to 190 eggs.

season Loggerhead turtles nest in relatively few countries in the Indian Ocean and the number of nesting females is
generally small, except on Masirah Island (Sultanate of Oman) which supports one of only two loggerhead turtles
nesting beaches in the world that have greater than 10,000 females nesting per year.

Size (length Mature males and females may grow to over one meter long and weigh around 110 kg or more.

and weight)

SOURCES: FAO (1990); Mortimer (1984); Hughes (2010)

Olive ridley turtle

The olive ridley turtle (Lepidochelysolivacea) is considered the most abundant marine turtle in the world, with an
estimated 800,000 nesting females annually. The olive ridley turtle has one of the most extraordinary nesting habits in
the natural world. Large groups of turtles gather off shore of nesting beaches. Then, all at once, vast numbers of turtles
come ashore and nest in what is known as an "arribada®. During these arribadas, hundreds to thousands of females come

ashore to lay their eggs.

In the notthern Indian Ocean, arribadas occur on three different beaches along the coast of

Orissa, India. Gahirmatha used to be one of the largest arribada nesting sites in the world. However, arribada nesting
events have been less frequent there in recent years and the average size of nesting females has been smaller, indicative
of a declining population. Declines in solitary nesting of olive ridley turtles have been recorded in Bangladesh,
Myanmar, Malaysia, and Pakistan. In particular, the number of nests in Terengganu, Malaysia has declined from
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thousands of nests to just a few dozen per year. Solitary nesting also occurs extensively throughout this species’ range.
Despite the enormous numbers of olive ridley turtles that nest in Orissa, this species is not generally common
throughout much of the Indian Ocean. Table 6 outlines some of the key life history traits of ofive ridley turtles.

i

Range and The olive ridley turtle is globally distributed in the tropical regions of the South Atlantic, Pacific, and Indian

stock strecture | Oceans. It is mainly a pelagic species, but it has been known to inhabit coastal areas, including bays and estuaries.
Olive ridley turtles often migrate greai distances between feeding and breeding grounds.They have an annual
migration from pelagic foraging, to coastal breeding and nesting grounds, back to pelagic foraging. They can dive
to depths of about 150 m to forage.

Longevity unknown

Maturity Reach sexual matority in around 15 years, a young age compared to some other marine turtle species,

{50%)

Spawning Many females nest every year, once or twice a scason, laying clutches of approximately 100 eggs.

scason

Size (length Adults are relatively small, weighing on average around 45 kg.As with other species of marine turtles, their size and

and weight} morphology varies from region to region.

SOURCES: FAQ (1990); Mortimer (1984)  _  _ —

Flatback turtle

The flatback turtle (Natatordepressus) gets its name from its relatively flat, smooth shell, unlike other marine turtles
which have a high domed shell. Flatback turtles have the smallest migratory range of any marine turtle species and this
restricted range means that the flatback turtle is vulnerable to habitat loss, especially breeding sites.Table 7 outlines
some of the key life history traits of flatback turtles.

TABLE 7.Biolog

Range and Flatback turtle turtles ase found in northern coastal areas, from Western Australia’s Kimberley region to the Torres

stock structure | Strait extending as far south as the Tropic of Capricorn. Feeding grounds also extend to the Indonesian Archipelago
and the Papua New Guinea Coast. Flatback turtles have the smallest migratory range of any marine turtle species,
though they do make long reproductive migrations of up to 1300 km. Although flatback turtles do oceur in open
seas, they are common in inshore waters and bays where they feed on the soft-bottomed seabed.It is carnivorous,
feeding mostly on sofi-bodied prey such as sea cucumbers, soft corals, jellyfish, molluscs and prawns.

Longevity unknown

Maturity unknown

(50%)

Spawning Many females nest every 1 to 5 years, once or twice a season, laying clutches of between 50 and 60 eggs.

S¢a50N The flatback turtle nests exclusively along the northern coast of Australia,

Size (length The flatback turtle is a medium-sized marine turtle, growing to up to one meter long and weighing up to 90 kg,

and weight)

SOURCES: FAO (1990); Mortimer (1984)

Availability of information on the interactions between marine turtles and fisheries for tuna and tuna-like species in
the Indian Ocean

The IOTC has implemented data collection measures using onboard observers to better understand the nature and extent
of the interactions between fisheries for tuna and tuna-like species in the Indian Ocean and marine turtles, Subsequently,
IOTC members have implemented a number of national observer programmes that are providing information on the
levels of marine turtle bycatch. Observer data from all fleets and gears remains very low with only Australia and South
Africa reporting levels of marine turtle interactions to date (Table 8). However, data from other sources and in other
regions indicate that threats to marine turtles are highest from gilinets and longline gear, and 1o a lesser extent purse-

seine gear.
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TABLE 8.Members and Cooperating non-Contracting Parties reporting of marine turtle interactions for the years
2008-2010 to the IOTC (to be updated before the 14th Session of the SC in December 2011).

CPC’s 2008 2009 2010 Remarks
Australia ' .
Belize Nil discards reported; no observers on board
China Non-raised observer data
Taiwan,China
Comoros Small-scale
, PS Observer programme discontinued
European Union™> {piracy). 7 intl:eractions reported across period
Eritrea
France (territories) Nil discards reported; no observers
Guinea
India Bycatch levels reported for research vessels
. 51 turtles caught between 2005 and 2010
Indonesia (non-raised observer data)
Iran, Islamic Republlc of
Japan Non-raised observer data
Kenya
Korea, Republic of Non-raised observer data
Madagascar
Malaysia
Maldives, Republic of
Mauritius
Oman, Sultanate of
Pakistan
Philippines Nil discards reported; no observers on board
Seychelles
Sierra Leone
Sri Lanka
Sudan
Tanzania
Thailand :
United Kingdon (BIOT) [ na [ na. | na | Noactive fleet
Vanuatu Nil discards reported; no observers on board
Mozambique* A A.
Senegal A, 4. | na | No activity since 2007
South Africa*

Green = CPC reported level of marine turtle interactions; Red = CPC did not report level marine turtle interactions

*Cooperating non-Contracting Party

**(bserver data was reported for the French purse-seine fleet for 2009 as well as for the La Réunion longline fleet. Moreover, the
observer programme on-board the EU Purse-seine fleet has been discontinued because of piracy activities.

n.4. = not applicable

Purse seine

European Union observers (covering on average 5% of the operations annually from 2003 to 2007) reported 74 marine
turtles caught by EUFrance and EU,Spain purse seiners over the period 2003-2007°. The most common species
reported was olive ridley, green and hawksbill turtles, and these were mostly caught on log (natural Fish Aggregation
Devices — FAD) sets and returned to the sea alive (although there is no systematic information on survivorship after
release).Montality levels of marine turtles due to entanglement in drifting FADs set by the fishery are still unknown and
need to be assessed. The EU has indicated that its purse-seine fleet is making progress towards improved FAD designs
aimed at reducing the incidence of entanglement of marine turtles, including the use of biodegradable materials.
EU, Francehas indicated that it is already deploying FADs that are likely to reduce the entangled of marine turtles in
both the Atlantic and Indian Oceans, while EU,Spainhas indicated that it wilt conduct experiments in the Atlantic Ocean
on several FADs designs aimed at reducing the incidence of entanglement of marine turtles, before recommending a
final FAD design to replace current FADs,

}OTC-2008-WPEB-08
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Longline

Information on most of the major longline fleets in the IOTC is currently not available and it is not known if this fishing
activity represents a serious threat to marine turtles, as is the case in most other regions of the world.

The South Afiican longline fleets have reportedthat marine turtle bycatch mainly comprises leatherback turtles, with
lesser amounts of loggerhead, hawksbill and green turtles®. Estimated average catch rates of marine turtles ranged from
0.005 to 0.3 marine turtles per 1000 hooks and varied by location, season and year. The highest catch rate reported in
one trip was 1.7 marine turtles per 1000 hooks in cceanic waters.

Over the period 1997 to 2000, the Programme PalangreRéunionnais® examined marine turtle bycatch on 5,885 longline
sets in the vicinity of Reunion Island (19-25° 8, 48-54° E). The fishery caught 47leatherback, 30hawksbill, 16 green and
25 unidentified marine turtles, equating to an average catch rate of less than 0.02 marine turtles per 1000 hooks over the
4 year study period.

The Fishery Survey of India (FSI) carried out survey in the whole Indian EEZ using four longline vesselsfrom 2005 to
2009. During this peried around 800,000 hooks were deployed in the Arabian Sea, in the Bay of Bengal and in the
waters of Andaman and Nicobar. In total 87 marine turtles (79 olive ridley, 4 green and 2 hawksbill turtles) were
caught. Catch rates were of 0.302 marine turtles per 1000 hooks in the Bay of Benga! area, 0.068 marine turtles per
1000 hooks in the Arabian sea and 0.008 marine turtles per 1000 hooks in the Andaman and Nicobar waters. The
highest occurrence of incidental catches in the Bay of Bengal area is probably due to the large abundance of olive ridley
turtles whose main nesting ground in the Indian Ocean is on the east coast of India, in the Orissa region.

Gillnets

~———Dueto-the nature of this gear, the incidental catch of marine turtles-is-thought-to-be-relatively-high-compared-to-that of ———————

purse-seine and longline gears, however, quantified data for this gear type are almost non-existent. While the 10TC
currently has virtually no information on interactions between marine turtles and gillnets, the IOSEA database indicates
that the coastal mesh net fisheries occur in about 90% of IOSEA Signatory States in the Indian Ocean, and the fishery is
considered to have moderate to relatively high impact on marine turtles in about half of those IOSEA member States.
Given the widespread abundance of mesh net fisheries in the Indian Ocean, there is clearly an urgent need for careful,
systematic information to be collected and report on this gear type and its impacts on marine turties.

Other data sources

The IOTC and the Indian Ocean — South-East Asian Marine Turtle Memorandum of Understanding (IOSEA), an
agreement under the Convention on Migratory Species, are actively collecting a range of information on fisheries and
marine turtle interactions. The IOSEA database covers information from a wider range of fisheries and gears than those
held by the IOTC, The IOSEA Online Reporting Facility® compiles information through IOSEA National Reports on
potential marine turtle fisheries interactions, as well as various mitigation measures put in place by its Signatory States
and collaborating organisations. For example, members provide information on fishing effort and perceived impacts of
fisheries that may interact with marine turtles, including longlines, purse seines, FADs, and gillnets. While the
information is incomplete for some countries and is generally descriptive rather than quantitative, it has begun to
provide a general overview of potential fisheries interactions as well as their extent. No information is available for
China, Taiwan,China, Japan, Republic of Korea (among others) which are not yet signatories to IOSEA. Information is
also provided on such mitigation measures as appropriate handling techniques, gear modifications, spatial/temporal
closures etc. IOSEA is collecting all of the above information with a view to providing a regional assessment of
member States’ compliance with the FAO Guidelines on reducing fisheries interactions with marine turtles.

ASSESSMENT

A number of comprehensive assessments of the status of Indian Ocean marine turtles are available, in addition to the
TUCN threat status:
e Hawksbill turtte — Marine Turtle Specialist Group 2008 TUCN Red List status assessment’.
* Loggerhead turtle — 2009 status review under the U.S. endangered species act®.
¢ Leatherback turtle - Assessment of the conservation status of the leatherback turtie in the Indian Ocean and
South-East Asia (IOSEA Marine Turtle MoU, 2006Y.

*IOTC-2006-WPBy-15
* Poisson F. and Taquet M. (2001) L’espadon: de la recherche 4 I'exploitation durable. Programime palangre réunionnais, rapport final, 248 p.
available in the website www.ifremer fr/drvreunion '

6l www joseaturtles.orgfreport. php)
- "http://www.iucnredlist.org/documents/attach/8005 pdf

*http://www.nmfs.noaa.gov/pr/pdfs/statusreviews/ loggerheadturile2009. pdf

9htq;g:.".l’v\.rv\.rw.imeaturtles..og(:ontmt.Bh];?2age=Lseatl'tc:rbatc:k9fi12(IlA.ss::ssmf:n;
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APPENDIX XXVI
EXECUTIVE SUMMARY: SEABIRDS

e |ndian Ocean Tuna Commission
Comrndssion des Thons de POcean Indien

10tc ctol
Status of Seabirds in the Indian Ocean

TABLE 1. IUCN threat status for all seabird species reported as caught in fisheries within the IQOTC area of
competence.

Common name Scientific name TUCN threat status'®
Albatross

Atlantic Yellow-nosed Albatross | Thalassarche chiororynchos | Endangered
Black-browed albatross Thalassarche melanophrys Endangered

Indian yellow-nosed albatross Thalassarche car teri Endangered

Shy albatross Thalassarche cauta Near Threatened
Sooty albatross Phoeberria fisca— | Endangered
Light-mantled albatross Phoebetria palpebrata Near Threatened
Amsterdam albatross Diomedea amsterdamensis Critically Endangered
Tristan albatross Diomedea dabbenena Critically Endangered
Wandering albatross Diomedia exulans Vulnerable
White-capped albatross Thalassarche steadi Near Threatened
Petrels

Cape/Pintado petrel Daption capense Least Concern
Great-winged petrel Pterodroma macropiera Least Concern

Grey petrel Procellaria cinerea Near Threatened
Northern giant-petrel Macronectes haili Least Concern
White-chinned petrel Procellaria aequinoctialis Vulnerable

Others

Cape gannet Morus capensis Vulnerable
Flesh-footed shearwater Puffinus carneipes Least Concern

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. No assessment has been undertaken by the IOTC WPEB for seabirds due 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 seabird species reported as caught in IOTC fisheries to date is provided in Table 1. It is important to
note that a number of internaticnal global environmental accords (¢.g. Convention on Migratory Species (CMS),
Convention on Biological Diversity (CBD)), as well as numerous fisheries agreements obligate States to provide
protection for these species. While the status of seabirds is affected by a range of factors such as degradation of
nesting habitats and targeted harvesting of eggs, the 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. in South Africa), very high seabird bycatch rates have been recorded in the absence of a suite of proven
bycatch mitigation measures.

Outlook. Resolution 10/06 On Reducing the Incidental Bycatch of Seabirds in Longline Fisheries includes an
evaluation Tequirement (para. 8) by the Scientific Committee in time for the 2011 meeting of the Commission.
However, given the lack of reporting of seabird interactions by CPCs to date, such an evaluation cannot be
undertaken at this stage. Unless IOTC CPCs become compliant with the data collection and reporting requirements
for seabirds, the WPEB will continue to be unable to address this issue. Notwithstanding this, it is acknowledged
that the impact on seabird populations from fishing for tuna and tuna-like species, particularly using longline gear

'° The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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may increase if fishing pressure increases. Any fishing in areas with high abundance of procellariiform seabirds is
likely to cause incidental capture and mortality of these seabirds unless measures that have heen proven to be
effective against Southern Ocean seabird assemblages are employed.

The SC RECOMMENDED consider the following:

e The available evidence indicates considerable risk to the status of seabirds in the Indian Ocean.

s  The primary source of data that drive the ability of the WPEB to determination a status for the Indian
Ocean, total interactions by fishing vessels, is highly uncertain and should be addressed as a matter of
priority.

Current reported interactions are a known to be a severe underestimate.
That more research is conducting on the identification of hot spots of interactions between seabirds and
fishing vessels.

e  Maintaining or increasing effort in the Indian Ocean without refining and implementing appropriate
mitigation measures, will likely result in further declines in biomass.

e That appropriate mechanisms are developed by the Compliance Commission to ensure CPCs comply with
their data collection and reporting requirements for seabirds.

e Resolution 10/06 on reducing the incidental bycatch of seabirds in longline fisheries includes an
evaluation requirement (para. 8) by the Scientific Committee in time for the 2011 meeting of the
Commission, noting that this deadline is now overdue.

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Seabirds in the Indian Ocean are currently subject fo a number of conservation and ‘management measures adopted by
the Commission:

Resolution 10/06 On Reducing the Incidental Bycarch of Seabirds in Longline Fisheries recognizes the
threatened status of some of the seabird species found in the Indian Ocean and that longline fishing operations
can adversely impact seabirds. The Resolution makes mandatory for vessels fishing south of 25°8, the use of at
least two seabird bycatch mitigation measures selected from a table, including at least one measure from
Column A (Table shown below) aimed at effectively reducing the mortality of seabirds due to longline
operations. In addition, CPCs are required to provide to the Commission all available information on
interactions with seabirds, However, it does not include a mandatory requirement for CPCs to record seabird
interactions while fishing for tuna and tuna-like species in the IOTC area of competence, but rather to report
“afl available information on interactions with seabirds” '

Column A Column B

Night setting with minimumn deck lighting

Night setting with minimum deck lighting

Bird-scaring lines (Tori Lines)

Bird-scaring lines (Tori Lines)

Weighted branch lines

Weighted branch lines

Blue-dyed squid bait

Offal discharge control

Line shooting device

Resolution 10/02 Mandatory Statistical Requirements For 10TC Members and Cooperating rnon-Coniracting
Parties (CPC’s) encourages CPCs to record and report data on seabird interactions. However, if a CPC
chooses not to record data on seabird interactions, as permitted under Resolution 10/02, then the requirements
of Resolution 10/06 on Reducing the Incidental Bycaich of Seabirds in Longline Fisheries become void, as the
wording of Resolution 10/06 only requires reporting of data where it is available.

Resolution 11/04 on a Regional Observer Scheme (commenced on 1 Jaly 2010} requires data on seabird
interactions to be recorded by observers and reported to the TOTC within 150 days. The Regional Observer
Scheme (ROS) aims to collect scientific observer data on catch and bycatch on, at least, 5% of the fishing
operations of vessel over 24m and vessel under 24m fishing outside their EEZ. The requirement under
Resolution 11/04 in conjunction with the reporting requirements under Resolution 10/06, means that all CPCs
should be reporting seabird interactions as part of their annual report to the Scientific Committee.

RESOLUTION 10/06 ON REDUCING THE INCIDENTAL BYCATCH OF SEABIRDS IN
LONGLINE FISHERIES:

7. CPCs shall provide to the Commission, as part of their annual reports, information on how they are
implementing this measure and all available information on interactions with seabirds, including bycatch by
fishing vessels carrying their flag or authorised to fish by them. This is to include details of species where
available to enable the Scientific Committee to annually estimate seabird mortality in all fisheries within the
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IOTC area of competence;

RESOLUTION 10/02 MANBATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS
AND COOPERATING NON-CONTRACTING PARTIES (CPC’S):

3. Catch and effort data: _
{..)CPC’s are also encouraged to record and provide data on species other than sharks and tunas taken as
bycatch.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME

10. Observers shall:

b) Observe and estimate caiches as far as possible with a view to identifying catch composition and monitoring
discards, by-catches and size frequency.

CONSERVATION AND MANAGEMENT MEASURES IN OTHER REGIONS

Evidence from areas where seabird bycatch was formerly high but has been reduced (e.g Convention on the
Conservation of Antarctic Marine Living Resources (CCAMLR) and South Africa) has shown that it is important to
employ, simultanecusly, a suite of mitigation measures. Research conducted in South Africa by Japanese and US
researchers (Melvin et al. 2010) showed that bird scaring lines (BSL, also known as tori or streamer lines) displace
seabird attacks on baits, but only as far astern as the BSL extends. If baits are sufficiently close to the surface behind the
aerial extent of the BSL, the rate of attack by seabirds on baited hooks, and hence risk of bycatch, remains high. This
research shows clearly that appropriate sink rates must be used in tandem with BSLs and that unweighted branch lines

or-these-with-small-weights-placed—well-away from-the-hook pose-the highest- risksto-seabirds—The research-alse— ———————
suggests no negative effect of line-weighting on target catches, but limited sample sizes preclude definitive analysis

(Melvin et al. 2010). In addition, experience from CCAMLR and elsewhere has indicated a number of additional factors

contribute to successful reduction of seabird bycatch (FAQ 2008; Waugh et al. 2008). These include research to

optimise the effectiveness of mitigation measures and their ease of implementation, the use of onboard observer

programs to collect seabird bycatch data and evaluate the effectiveness of bycatch mitigation measures, training of both

fishermen and observers in relation to the problem and its solutions, and ongoing review of the effectiveness of these

activities. Mitigation measures recommended by ACAP (Agreement on the Conservation of Albatrosses and Petrels) as

effective include weighted branch lines that ensure that baits quickly sink below the reach of diving seabirds, night

getting, and appropriate deployment of well designed BSLs.

Reduction of seabird bycatch may even bring benefits to fishing operations, for example by reducing the loss of bait to
seabirds. Recent research in Brazil showed a reduction of 60% of the capture of seabirds and higher catch rates (20—
30%) of target species when effective mitigation measures were applied (Mancini et al. 2009). However, more detailed
economic assessments across a diversity of regions, fishing gears and seasons are required to get a fuller picture of
economic benefits.

The International Commission for the Conservation of Atlantic Tunas (ICCAT) established a new conservation measure
for seabirds at the November 2011 meeting of the Commission. In keeping with scientific advice given to the ICCAT,
which is harmonious with the advice from the WPEB 2011, the new measure requires the use of only three technologies
to reduce risk to seabirds, namely bird scaring lines, line weighting and night setting. In areas of high bycatch (or
bycatch risk), currently defined in the South Atlantic as of 25°S, longline fishing vessels are required to use two of the
three measures.

INDICATORS — FOR SEABIRD SPECIES KNOWN OR LIKELY T BE VULNERABLE TO MORTALITY FROM FISHING
OPERATIONS IN THE IOTC AREA OF COMPETENCE,

Seabirds are species that derive their sustenance primarily from the ocean and which spend the buik of their time (when
not on land at breeding sites) at sea. Seventeen species of seabirds known to interact with longline fisheries for tuna and
tuna-like species in the Indian Ocean are listed in Table 1. However, not all reports identify birds to species level and,
overall, information on seabird bycatch in the IOTC area remains very limited (Gauffier 2007; IOTC-2011-SC13-R).
Due to gaps in tracking and observer data, it is likely that there are other species at risk of bycatch which are not
identified in this Executive Summary,

Worldwide, 17 of the 22 species of albatross are listed by the [UCN as globally threatened, with bycatch in fisheries
identified as the key threat to the majority of these species (Robertson and Gales 1998). Impacts of longline fisheries on
seabird populations have been demonstrated (e.g. Weimerskirch and Jouventin 1987; Weimerskirch et al. 1997; Croxall
et al. 1990; Tuck et al. 2001; Nel et al. 2003). In general, other IOTC gear types (including purse seine, bait boats, trol)
lines, and gillnets) are considered to have low incidental catch of seabirds, however data remain limited. The
Conventicn on Migratory Species (CMS8) is finalising a global review of the bycatch levels in gillnet fisheries, and the
findings of this report may be relevant to seabird bycatch in gillnet fisheries operating in the IOTC.
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Range and stock structure

Eleven seabird families occur within the IOTC area of competence as breeding species. They are typically referred to as

penguins (Spheniscidae), albatrosses (Diomedeidae), petrels and allies (Procellariidae), storm-petrels (Hydrobatidae),
" diving-petrels (Pelecanoididae), tropicbirds (Phaethonidae), gannets and boobies (Sulidae), cormorants
(Phalocrocoracidae), frigatebirds (Fregatidac), skuas (Stercorariidae), gulls and terns (Laridae). Of these, the Order
Procellariiformes {albatrosses and petrels) are most susceptible to being caught as bycatch in longline fisheries (Wooller
et al. 1992, Brothers et al. 1999), and therefore are most susceptible to direct interactions with IOTC fisheries.

The southern Indian Ocean is of global importance in relation to albatross distribution: seven of the 18 species of
southern hemisphere albatrosses have breeding colonies on Indian Ocean islands''. In addition, all but one' of the 18
southern hemisphere albatrosses forage in the Indian Ocean at some stage in their life cycle. The Indian Ocean is
particularly important for Amsterdam albatross (Diomedea amsterdamensis — Critically Endangered) and Indian
yellow-nosed albatross (Thalassarche carteri — Endangered), which are endemic to the southern Indian Ocean, white-
capped albatross (Thalassarche steadi — endemic to New Zealand), shy albatross (7. cauta — endemic to Tasmania, and
which forage in the area of overlap between IOTC and WCPFC), wandering albatross (D, exulans — 74% global
breeding pairs), sooty albatross {Phoehetria fusca — 39% global breeding pairs), light-mantled sooty albatross (F.
palpebrata — 32% global breeding pairs), grey-headed albatross (7. chrysofoma — 20% global breeding pairs) and
northern and southern giant-petrel (Macronectes halli and M. giganteus — 26% and 30% global breeding pairs,
respectively).

In the absence of data from observer programs reporting seabird bycatch, risk of bycatch has been identified through
analysis of the overlap between albatross and petrel distribution and I0TC lengline fishing effort, based on data from
the Global Procellariiform Tracking Database (ACAP 2007). A summary map indicating distribution is shown in Figure
1 and the overlap between seabird distribution and IOTC longline fishing effort is shown in Table 2. The 2007 analysis
of tracking data indicated that albatrosses breeding on Southern Indian Ccean islands spent 70-100% of their foraging
time within areas overlapping with [OTC longline fishing effort. The analysis identified the proximity of the Critically
Endangered Amsterdam albatross and Endangered Indian yellow-nosed albatross to high levels of pelagic longline
effort, Wandering, shy, grey-headed and sooty albatrosses and white-chinned petrels showed a high overlap with IOTC
longline effort. Data on distribution during the non-breeding season was lacking for many species, including black-
browed albatrosses and white-capped albatrosses (known from bycatch data to be amongst the species most frequently

caught), -

In 2009 and 2010, new tracking data were presented to the Working Party on Ecosystems and Bycatch (WPEB) which
filled a number of gaps from the 2007 analysis, particularly for sooty albatross, and for distributions of juveniles of
wandering, sooty and Amsterdam albatrosses, white-chinned and northern giant petrels (Delord and Weimerskirch
2009; 2010). This analysis indicated substantial overlap with IOTC longline fishertes.

Longevity, maturity, breeding season

Seabirds are long-lived, with natural adult mortality typically very low. Seabirds are characterised as being late to
mature and slow to reproduce; some do not start to breed before they are ten years old. Most lay a single egg each year,
with some albatross species only breeding every second year. These traits make any increase in human-induced adult
montality potentially damaging for population viability, as even small increases in mortality can result in population
decreases. :

Il Amsterdam, black-browed, grey-headed, Indian yellow-nosed, light-mantled, sooty and wandering albatrosses
12 Atlantic yellow-nosed afbatross (Thalassarche chiororhynchos)
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Fig. 1. Distlii-l?utit_)ﬁ-o-f bre_edlng aibétrosse;, |-J-etr;ls anci shearwaters in the India_n _Ocean (see Table 2 for a list of
species included), and overlap with IOTC longline fishing effort for all gear types and fleets (average annual number
of hooks set per 5° grid square from 2002 to 2003).

TABLE 2. Overlap between the distribution of breeding and non-breeding albatrosses, petrels and shearwaters and
I0TC fishing effort* (Distributions derived from tracking data held in the Global Procellariiform Tracking Database,

Species/Population - Breeding

Global Popuiation (%)

Overlap (%)

Amsterdam albatross (Amsterdam}

Antipodean (Gibson's} albatross
Auckland Islands
Black-browed albatross
Iles Kerguelen
Macquarie Island
Heard & McDonald
Iles Crozet
Buller's Albatross
Solander Islands
Snares Islands
Grey-headed albatross
Prince Edward Islands
Iles Crozet
Iles Kerguelen
Indian yellow-nosed albatross
Ile Amsterdam
Ile St. Paul
Iles Crozet
Iles Kerguelen
Prince Edward Isiand
Light-mantled albatross
Shy albatross
Tasmania
Sooty albatross
Iles Crozet
Ile Amsterdam
Ile St. Paul
Iles Kerguelen
Prince Edward Island
Wandering albaiross
Iles Crozet
Tles Kerguelen

100
59

i
<1
<1
<1

15
27

7
6
7

70
<l
12
|
17
39

100
17
<1
|

21

26
14

100

1

1
88

1

2an—w

100

67

87

75
93
9%
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Prince Edward Islands 34 95
Northemn giant petrel 26
Southern giant petrel 9
White-chinned Petrel
Iles Crozet ? 60
Iles Kerguelen ?
Prince Edward Island ?
Short-tailed shearwater
Australia ? 3
Species/Population — Non-breeding | Global Population (%) | Overlap (%)
Amsterdam albatross (Amsterdam) 100 98
Antipodean (Gibson's) albatross 9
Antipodes Islands 41 3
Auckland Islands 59 13
Black-browed albatross
South Georgia (GLS data) 16 3
Heard & McDonald Islands <1
Iles Crozet <1
Iles Kerguelen 1
Buller's albatross 13
Solander Islands 15 9
Snares Islands 27 15
Grey-headed albatross
South Georgia (GLS data) 58 16
Iles Crozet 6
Iles Kerguelen 7
Prince Edward Island 7
Indian yellow-nosed albatross
Light-mantled albatross
Northern royal albatross 3
Chatham Islands 99 3
Taiaroa Head 1 1
Shy albatross
Tasmania 100 72
Sooty albatross '
Southern royal albatross
Wandering albatross 59
White-capped albatross
Northern giant petrel
Southern giant petrel
White-chinned petrel
Woestland petrel
Short-tailed shearwater

*Fishing data are based on the average annual number of hooks set per 3° grid square from 2002 to 2003.
Overlap is expressed as the percentage of time spent in grid squares with Jongline effort, and is given for each
breeding site as well the species® global population where sufficient data exists. Shaded squares represent
species/colonies for which no tracking data were available).

Availability of information on the interactions between seabirds and fisheries for tuna and tuna-like species in the
Indian Ocean

Bycatch data from onboard observer programs

Globally it is recognized that onboard observer programs are vital for collecting data on catches of non-target species,
particularly those species which are discarded at sea. More specifically, observers need to observe hooks during setting
and monitor hooks during the hauling process to adequately assess seabird bycatch and evaluate the effectiveness of
mitigation measures in use. Levels of observer coverage significantly in excess of 5% are likely to be needed to
accurately monitor seabird bycatch levels in [OTC fisheries.

The IOTC has implemented data collection measures using onboard observers to better understand the nature and extent
of the interactions between fisheries for tuna and tuna-like species in the Indian Ocean and seabirds. Subsequently,
IOTC members have implemented a number of national observer programmes that are providing information on the
levels of seabird interactions. Observer data from all fleets and gears remains very low with only Australia and South
Aftica reporting levels of seabird interactions to date (Table 3). However, data from other sources and in other regions
indicate that threats to seabirds are highest from longline gear,
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TABLE 3. Members and Cooperating Non-Contracting Parties reporting of seabird interactions for the years 2008—
2010 to the IOTC (to be updated before the 14th Session of the 8C in December 2011).

CPC’s 2008 2009 2010 Remarks

Australia :

Belize Nil discards reported; no observers on board
China Non-raised observer data

Taiwan,China

Comoros L na__ | _na | na_ [ Nolongline activity

European Union**

Eritrea _

France (territories) No longline activity

Guinea

India Bycatch levels reported for research vessels
. 42 seabirds caught between 20035 and 2010

Indonesia

(non-raised observer data)

[_na__| __na_] na__| Nolongline activity

Non-raised observer data

Iran, Islamic Republic of
Japan

Kenya

Korea, Republic of
Madagascar

Malaysia

Non-raised observer data

Mualdives; Republicof—
Mauritius

Oman, Sultanate of
Pakistan

Philippines

Seychelles

Sierra Leone

Sri Lanka

Sudan

Tanzania

Thailand

United Kingdom (BIOT) | na. | na_ | na | Nolongline activity
Vanuatu

Mozambigue* n.a. I.Aa. n.a. No longline activity
Senegal* n.a. n.a. n.a. No longline activity
South Africa* '

Green = CPC reported level of seabird interactions; Red = CPC did not report level of seabird interactions
*Copoperating non-Contracting Party

**QObserver data was reported for the French purse-seine fleet for 2009 as well as for the La Réunion longline fleet. Moreover, the
observer programme on-board the EU Purse-seine fleet has been discontinued because of piracy activities.

<o longline activity ———

L na__ | _na | na_ | Nolongline activity

Nil discards reported; no observers on board

Longline

Observer data from longline fisheries occurring north of 20°S is very sparse (Gauffier 2007), While seabird bycatch
rates in tropical areas are generally assumed to be low, a number of threatened seabirds forage in these northern waters.
Due to their small population sizes, bycatch at significant levels could be occurring but not, or almost never being
observed.

Others gears

The impact of purse-seine fishing on tropical seabird species, including larids (gulls, terns and skimmers) and sulids
(gannets and boobies), is generally considered to be low, but data remain sparse and there are anecdotal observations
which suggest that these interactions might merit closer investigation. However, no observation of incidental catch of
seabird in the purse-seine fishery has been made in the Indian Ocean since the beginning of the fishery 25 years ago.
The scale and impacts of gillnet fishing impacts on seabirds in the IOTC convention area is unknown. Outside the
convention area, gillnet fishing has been recorded as catching high numbers of diving seabird species, including
shearwaters and cormorants (e.g. Berkenbusch and Abraham 2007). The large coastal gillnet fisheries in the northern
part of the JOTC clearly merit closer investigation, and should be considered a priority, as should the impact of lost or
discarded gillnets (ghost fishing) on seabirds.
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Indirect impacts of fisheries

Many tropical seabird species forage in association with tunas, which drive prey to the surface and thereby bring them
within reach of the seabirds. The depletion of tuna stocks could therefore have impacts on these dependent species.
More widely, the potential ‘cascade’ effects of reduced shark and tuna abundances on the ecosystem is largely
unknown. Although these kinds of impacts are difficult to predict, there are some examples that suggest meso-predator
release has occurred in the Convention area (e.g. Romanov and Levesque 2009)

ASSESSMENT

A number of comprehensive assessments of the status of Indian Ocean seabirds are available, in addition to the TUCN
threat status:
s Modelling work on Crozet wandering albatrosses and impact of longline fisheries in the IOTC zone (Tuck et
al. 2011).
e ACAP Species assessment for: Amsterdam Albatross, Indian Yellow-nosed Albatross, Northem Royal
Albatross, Southern Royal Albatross, Shy Albatross, Sooty Albatross, Wandering Albatross, Northern Giant
Petrel, Southern Giant Petrel, Grey Petrel, Spectacled Petrel, White-chinned Petrel Chitp://www acap.ag/facap-

species).
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APPENDIX XXVII
EXECUTIVE SUMMARY: BLUE SHARK

Iindian Ocean Tuna Commuission
Commissiony des Thons de FQeéan Indien

1otc ctot

Status of the Indian Ocean Blue Shark
(Prionace glauca)
TABLE 1. TUCN threat status of blue shark (Prionace glauca) in the Indian Ocean
Common name | Scientific name IUCN threat status™
Global status WIO EIQ

Blue shark Prionace glauca Near Threatened - -

TUCN = International Union for Conservation of Nature: WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SOURCES: [UCN (2007, 2011)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for blue shark in the Indian Qcean noting that there
remains considerable uncertainty about the relationship between abundance and the standardized CPUE series from the
Japanese longline fleet, and about the total catches over the past decade.

Stock status. The current [UCN threat status of ‘Near Threatened’ applies to blue sharks globally (Table 1). There
is a paucity of information availabte on this species and this situation is not expected to improve in the short to
medium term, There is no quantitative stock assessment and limited basic fishery indicators currently available for
blue shark in the Indian Qcean therefore the stock status is highly uncertain. Blue sharks are commonly taken by a
range of fisheries in the Indian Ocean and in some areas they are fished in their nursery grounds. Because of their
life history characteristics — they are relatively long lived {1620 years), mature relatively late (at 46 years), and
have relativity few offspring (25-50 pups every year), the blue shark is vulnerable to overfishing. Blue shark
assessments in the Atlantic and Pacific oceans seem to indicate that blue shark stocks can sustain relatively high
fishing pressure.

Outlpok. Maintaining or increasing effort will probably result in further declines in biomass, productivity 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. It is therefore unlikely that catch and effort on blue shark will decline in these areas in the near future, and
may result in localised depletion.

The Scientific Committee considered the following:

o The available evidence indicates risk to the stock status at current effort levels.

e The two primary sources of data that drive the assessment, total catches and CPUE are highly uncertain
and should be investigated further as a priority.

s  Noting that current reported catches (probably largely underestimated) are estimated at an average ~
8.924 t over the last five years, ~ 9,416 t in 2010, maintaining or increasing effort will probably result in
further declines in biomass, productivity and CPUE.

s  The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks,

13 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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SUPPORTING INFORMATION
{Information collated from reports of the Working Party on Ecosystems and Bycaich and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Blue shark in the Indian Ocean are currently subject to a number of conservation and management measures adopted by
the Commission:

*  Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
10TC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

*  Resolution 08/04 Concerning the recording of catch by longline fishing vessels in the JOTC area sets out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they
fish outside the EEZ of their flag State. As per this resolution, catch of all sharks must be recorded.

* Resolution 10/03 Concerning the recording of catch by fishing vessels in the IOTC area sets out minimum
logbook requirements for all purse-seine vesséls 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded.

¢ Resclution 11/04 on a Regional Observer Scheme requires data on blue shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1* July
2010.

Extracts from Resolutions 09/06 and 11/04
RESOLUTION 05/05 CONCERNING THE CONSERVATION_QF SHARKS CAUGHT IN ASSQCIATION

WITH FISHERIES MANAGED BY I0TC

3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to
the point of first landing.

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING
VESSELS IN THE IOTC AREA

1. Each flag CPC shall ensure that all long line ﬁshmg vessels flying its flag and authorized to fish species managed
by IOTC be subject to a data recording system. .

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
10. Observers shall:

b} Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring
discards, by-caiches and size frequency

FISHERIES INDICATORS

General

Blue shark (Prionace glauca) is the most common shark in pelagic oceanic waters throughout the tropical and
temperate oceans worldwide (Fig. 1). It has one of the widest ranges of all the shark species and may alse be found
close inshore. Adult blue sharks have no known predators; however, subadults and juveniles may be preyed upon by
shortfin makos, white sharks, and adult blue sharks. Fishing is a major contributor to adult mortality. Table 2 cutlines
some of the key life history traits of blue shark in the Indian Ocean.

Fig. 1. The worldwide distribution of the blue shslrk (source www.iucnredlist.org)
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Range and In the tropical Indian Ocean, the greatest abundance of blue sharks occurs at depths of 80 fto 220 m, in

stock structure | temperatures ranging from 12 to 25°C. The distribution and movements of blue shark are strongly influenced by
seasonal variations in water temperature, reproductive condition, and availability of prey. Long-distance
movements have been observed for blue sharks, including transoceanic route from Australia to South Africa, The
blue shark is often found in large single sex schools containing individuals of similar size. Subtropical and
temperate waters appears to be nursery grounds south of 20°S, where small blue sharks dominate, but where all
range of sizes from 55 to 311 cm FL are recorded. In contrast mature fish (FL > 185cm) dominate in the off-shore
equatorial waters. Area of overlap with IOTC management arca = high.
No information is available on stock structure.

Longevity Bomb radiocarbon dating of Indian Ocean blue sharks showed that males of 270 cm FL may attain 23 years of
age. Preliminary data for Indian Ocean shows that male may reach 25 and females 21 years old. In the Atlantic
Qcean, the oldest blue sharks reported were a 16 year old male and a 15 year old female. Longevity is estimated
to be around 20 years of age in the Atlantic.

Maturity Age: Sexual maturity is attained at about 5 years of age in both sexes.
(50%) Size: not available for the Indian Ocean. In the Atlantic 182-218 cmTL for males; 173-221 cm TM for females.

Reproduction | Blue shark is a viviparous species, with a yolk-sac placenta. Once the eggs have been fertilised there is a gestation
' period of between 9 and 12 months. Litter size is quite variable, ranging from four to 135 pups and may be
dependent on the size of the female. The average litier size observed from the Indian Ocean is 38, very similar to
the one reported in the Atlantic Ocean, 37. Generation time is about 8-10 years. In Indian Oc:ean, between latitude
2 °N and & °S, pregnant females are present for most of the year.

»  Fecundity: relatively high (25-50)

. Generation time: 8-10 years

. Gestation Period: 9-12 months

. Annuat reproductive cycle

Size (length Maximum size is around 380 cm FL.
and weight) New-bom pups are around 40 to 51 cm TL.
Length--weight relationship for both sexes combined in the Indian Qcean is TW=0.159%10 * FL2#45%4,

SOURCES: Gubanov & Gigor'yev (1975); Pratt (1979); Anderson & Ahmed (1993), ICES (1997); Scomal & Natansen (2003);
Mejuto et al. (2005); Mejute & Garcta-Cortes (2006); IOTC 2007; Matsunaga (2007); Rabehagosca et al. (2009); Romanov &
Romanova (2009); Anon (2010), Romano & Campana (2011).

Fisheries

Blue sharks are often targeted by some semi-industrial and artisanal fisheries and are a bycatch of industrial fisheries
(pelagic longline tuna and swordfish fisheries and anecdotally in the purse seine fishery). However, in recent years
longliners are occasionally targeting this species, due to an increase in its commercial value worldwide. The blue shark
appears to have a similar distribution to swordfish. Typically, the fisheries take blue sharks between 180240 cm FL or
30 to 52 kg. Males are slightly smaller than the females. In other Oceans, angling clubs are known to organise shark
fishing competitions where blue sharks and mako sharks are targeted. Sport fisheries for oceanic sharks are apparently
not so common in the Indian Ocean.

There is little information on the fisheries prior to the early 1970°s, and some countries continue not to collect shark
data while others do collect them but do not report it to IOTC. It appears that significant catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of sharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights. FAQ
also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data and data
from the major fleets,

The practice of shark finning is considered to be regularly occurring and on the increase for this species (Clarke 2008;
Clarke et al. 2006) and the bycatch/release injury rate is unknown but probably high.

Preliminary estimations of at-haulback mortality showed that 24.7% of the blue shark specimens captured in longline
fisheries targeting swordfish are captured dead at time of haulback. Specimen size seems to be a significant factor, with
larger specimens having a higher survival at-haulback (Coelho et al. 2011a).
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TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries.

Gears PS WO T TUNA| PRTROLHAND |  GILL | UNCL
Frequency rare abundant rare unknown | unknown
Fishing Mortality unknown | 13to51% | Oto31% unknown unknown unknown
Post release mortality unknown 19% unknown unknown unknown

SOQOURCES: Boggs (1992); Romanov (2002, 2008); Diaz & Serafy (2005); Ariz et al. (2006); Peterson et al, (2008); Romanov et al.
{2008); Campana et al. (2009); Poisson et al. 2010}

Catch trends

The catch estimates for blue shark are highly uncertain as is their utility in terms of minimum catch estimates. Four
CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom), South Aftica,
and Sri Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize, China, Japan,
Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories}. For CPCs reporting longline data by species (i.e.
Australia, Spain, Portugal, United Kingdom and South Africa), 74% of the catch of sharks by longliners, all targeting
swordfish, were blue sharks.

TABLE 4. Caich estimates for blue shark in the Indian Ocean for 2009 and 2010.

Catch 2009 2010
Blue shark 9,941 9,416t

Most recent catch .
o o . gel-sharks 62,229t 61,966
Mean catch over the last 5 years (2006—2010) Blue shark 8,924 1
nei-sharks 64,838t

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained cn board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2010, seven countries
reported catches of blue sharks in the IOTC region. '

Nominal and standardised CPUE Trends
Statistics not available at the [OTC Secretariat by species.

Point estimates and values of the 95% confidence interval for the standardized Japanese longline CPUE of blue shark
data were provided to IOTC.

There are no surveys specifically designed to assess shark catch rates in the Indian Ocean. Trends in localised areas
might be possible in the future (for example, from the Kenyan recreational fishery). Historical research data shows
overall decline in CPUE while mean weight of blue shark in this time series are relatively stable (Romanov et al.
2008).Trends in the Japanese CPUE series (Fig.1} suggest that the iongline vulnerable biomass was more or less stabie
during 1994-2003 and subsequently decrease to 2010 (Hiraoka and Yokawa 2011). The nominal CPUEs of blue shark
caiches by the Portuguese longline fleei in the Indian Ocean showed variability between 1999-2010 and a general
decreasing trend. However, the standardized series remained relatively stable with no apparently significant trends in
“the more recent years (2006-2010). This time series of standardized CPUEs is very short (5 years), it is part of an
ongoing analysis, and should therefore be regarded as preliminary (Coelho et al. 2011b).
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Fig. 1. Standardized Yapanese longline CPUE series in the Indian Ocean from 1994 to 2010.
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Average weight in the catch by fisheries
Data not available.

Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for blue shark has been undertaken by the IOTC Working Party on Ecosystems and
Bycatch. '
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APPENDIX XXVIII
EXECUTIVE SUMMARY: OCEANIC WHITETIP SHARK

@ [ndian Ocean Tuna Commission
b Commission des Thons de FOcéan nden

iof& ctoi .
Status of the Indian Ocean Oceanic Whitetip Shark
(Carcharhinus longimanus)

TABLE 1. IUCN threat status of oceanic whitetip shark ( Carcharhinus longimanus) in the Indian Ocean
IUCN threat status

Global status WIO El1O

Oceanic whitetip shark Carcharhinus longimarus Vulnerable - -

TUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SOURCES: IUCN (2007, 2011)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for oceanic whitetip sharks in the Indian Ocean, noting
that there remains considerable uncertainty about the relationship between abundance and the standardized CPUE series
from the Japanese fongline fleet, and about the total catches over the past decade.

Stock status. The current TUCN threat status of ‘Vulnerable’ applies to oceanic whitetip sharks globally (Table 1).
There is a paucity of information available on this species in the Indian Ocean and this situation is not expected to
improve in the short to medium term. There is no quantitative stock assessment and limited basic fishery indicators
currently available for oceanic whitetip sharks in the Indian Ocean therefore the stock status is highly uncertain.
QOceanic whitetip sharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their life
history characteristics — they are relatively long lived, mature at 4—5 years, and have relativity few offspring (<20
pups every two years), the oceanic whitetip shark is vulnerable to overfishing. Despite the lack of data, it is
apparent from the information that is available that oceanic whitetip shark abundance has declined significantly
over recent decades.

Common name Scientific name

Qutlook. Maintaining or increasing effort will probably result in further declines in biomass, productivity 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, It is therefore unlikely that catch and effort on oceanic whitetip sharks will decline in these areas in the near
future, and may result in localised depletion.

The Scientific Committee considered the following:

»  The available evidence indicates considerable risk to the stock status at current effort levels.

s  The two primary sources of data that drive the assessment, total catches and CPUE are highly uncertain
and should be investigated further as a priority.

¢  Noting that current catches (probably largely underestimated) are estimated at an average ~2635 t over the
last five years, ~450 t in 2010, maintaining or increasing effort will probably result in further declines in
biomass, productivity and CPUE.

+  The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Oceanic whitetip sharks in the Indian Ocean are currently subject to a number of conservation and management

measures adopted by the Commission:
¢ Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
JOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a

14 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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ratio of fin-to-body weight for shark fins retained onboard a vessel.

o Resolution 08/04 Concerning the recording of caich by longline fishing vessels in the IOTC area seis out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they
fish outside the EEZ of their flag State. As per this resolution, catch of all sharks must be recorded.

e Resolution 10/03 Concerning the recording of catch by fishing vessels in the IOTC area sets out. minimum
loghook requirements for all purse-seine vessels 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded. .

» Resolution 11/04 on a Regional Observer Scheme requires data on blue shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1 July
2010.

Extracts from Resolutions (09/06 and 11/04

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY 10TC

3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to
the point of first landing,

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING
VESSELS IN THE 1I0TC AREA .

1. Each flag CPC shall ensure that all long line fishing vessels flying its flag and authorized to fish species managed
by IOTC be subject to a data recording system. ...

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
10. Observers shall;

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring
discards, by-catches and size frequency

FISHERIES INDICATORS
General

Oceanic whitetip shark (Carcharhinus longimanus) was one of the most common large sharks in warm oceanic waters.
It is typically found in the open ocean but also close to reefs and near oceanic islands (Fig. 1). Table 2 outlines some of
the key life history traits of oceanic whitetip shark in the Indian Ocean.

e
P
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Fig. 1. The worldwide distribution of the oceanic whitetip shark (source: www.iucnredlist.org)
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Range and The population dynamics and stock structure of the oceanic whitetip shark in the Indian Ocean are not known.
stock structure | Area of overlap with [OTC management area = high.

Longevity Maximum age observed was 11 years for the Central and Western Pacific and, 14 years for males and 17 years
for females years for the South-Western Atlantic Ocean.

Maturity Both males and females mature at around 6 to 7 years old or about 180-190 ¢m TL in the western South Atlantic
(50%) Ocean and 4--5 years or 170190 cm TL in the Central and western Pacific Ocean. Range of observed sizes-ai-
maturity was 160-196cm TL for males and 181-203cm TL for females.

Reproduction | Oceanic whitetip sharks are viviparous. Litter sizes range from 1-15 pups (mean=6.2) in the Pacific Ocean, with
larger sharks producing more offspring. Each pup is approximately 60-65 cm at birth. In the south western Indian
Ocean, oceanic whitetip sharks appear to mate and give birth in the early summer, with a gestation period which
lasts about one year. The reproductive cyele is believed to be biennial. The locations of the nursery grounds are
not well known but they are thought to be in oceanic areas,

¢  Fecundity: medium (<20 pups)

o  Gestation Period: 12 months

+  Generation time: 11 years

¢  Reproductive cycle is biennial

Size (length Oceanic whitetip sharks are relatively large sharks and grow to up to 350 cm FL. Females grow larger than males.
and weight) The maximum weight reporied for this species is 167.4 kg, Length—weight relationship for both sexes combined
in the Indian Ocean is TW=0.386*10-4 * FL2,75586.

SOURCES: Mejuto ¢t al, (2005); Romanov & Romanova (2009); Coelho et al. (2009).

Fisheries

Oceanic whitetip sharks are targeted by some semi-industrial and artisanal fisheries and are a bycatch of industrial
fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery).

There is little information on the fisheries prior to the early 1970’s, and some countries continue not to collect shark
data while others do collect it but do not report it to IOTC. It appears that significant catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of sharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition} or they reflect dressed weights instead of live weights. FAD -
also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data and data
from the major fleets.

The practice of shark finning is considered to be regularly occurring for this species (Clarke 2008; Clarke et al. 2006)
and the bycatch/release injury rate is unknown but probably high.

At-haulback mortality of oceanic whitetip sharks in the Atlantic ocean longline fishery targeting swordfish was
estimated to be at 30.6% (Coelho et al., 2011).

TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries,

Gears PS swoLanJN | BBTROLHAND | GILL | UNCL
Frequency common common ' common common unknown
Fishing Mortality Study in progress 58% unknown unknown unknown
Post release mortality Study in progress unknown unknown unknown

SOURCES: Romanov (2002, 2008); Ariz et al. (2006); Peterson et al. (2008); Romanov et al. (2008); Poisson et al. (20103)
Catch trends

The catch estimates for oceanic whitetip shark are highly uncertain as is their utility in terms of minimum catch
estimates. Four CPCs have reported detailed data on sharks (j.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories). For CPCs reporting longline data by
species (i.e. Australia, Spain, Portugal, United Kingdom and South Africa), 0.6% of the catch of sharks by longliners,
all targeting swordfish, were oceanic whitetip sharks, and for CPCs reporting gillnet data by species (i.e. Sri Lanka), 7%
of the catches of shark were oceanic whitetip sharks.
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TABLE 4. Catch estimates for oceanic whitetip shark in the Indian Ocean for 2009 and 2010.

Catch 2009 2010
Cceeanic white tip shark 245t 450t

Most recent catch
nei-sharks 62,229t 61,966 ¢
Mean catch over the last 5 years (2006— Cceanic white tip shark 265t
2010) nei-sharks 64,838 1

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2010, seven countries
reported catches of oceanic whitetip sharks in the IOTC region.

Nominal and standardised CPUE Trends

Statistics not available at the IOTC Secretariat. Point estimates and 95% confidence interval for the standardized
Japanese longline CPUE of oceanic whitetip shark data were not provided to the IOTC Secretariat.

Historical research data shows overall decline in CPUE and mean weight of oceanic whitetip shark (Romanov et al

2008). The authors of the paper presented at the WPEB07 (Semba and Yokawa 2011) stated that the early CPUE (2000-

2002) were not reliable due to the data problems. Trends in the Japanese standardized CPUE series (2004-2009) suggest
that the longline vulnerable biomass has clearly decreased (Semba and Yokawa 2011). Anecdotal reports suggest that
oceanic white tips have become rare throughout much of the Indian Ocean during the past 20 vears. Indian longline
research surveys reported zero catches from the Arabia Sea during 200409 (John and Varghese 2009).
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Fig. 1. Japanese longline CPUE series for oceanic whitetip shark in the Indian Ocean from 2000 to 2009,

Average weight in the catch by fisheries

Data not available.
Number of squares fished
Caich and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for oceanic whitetip shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXIX
EXECUTIVE SUMMARY: SCALLOPED HAMMERHEAD SHARK

Indian Ocean Tuna Commission
Commussion des Thons de 'Olcéan Indien

io.t!c cloi
Status of the Indian Ocean Scalloped Hammerhead Shark
(Sphyrna lewini)

TABLE 1. IUCN threat status of scalloped hammerhead shark (Sphyrna lewini) in the Indian Ocean.

IUCN threat status™
Global statns WIO EIO
Scalloped hammerhead Sphyrna lewini Endangered Endangered | Least concemn

TUCN = International Union for Conservation of Nature; WIQ = Western Indian Ocean; EIO = Eastern Indian Ocean
SOURCES: IUCN (2007, 2011)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Common name Scientific name

the western Indlan Ocean (Table 1). There is a paucity of information available on this species and this situation is
not expected to improve in the short to medium term. There is no quantitative stock assessment or basic fishery
indicators currently available for scalloped hammerhead shark in the Indian Ocean therefore the stock status is
highly uncertain. 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 exploited by inshore fisheries. Because of their life history characteristics — 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.

QOutlook. Maintaining or increasing effort will probably result in further declines in biomass and productivity. 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. Tt is
therefore unlikely that catch and effort on scalloped hammerhead shark w11] decline in these areas in the near
future, and may result in localised depletion.

The Scientific Committee considered the following:

»  The available evidence indicates considerable risk to the stock status at current e ffort levels,

¢  The primary source of data that drive the assessment (total catches) is highly uncertain and should be
investigated further as a priority.

¢ Noting that current reported catches (probably largely underestimated) are estimated at an average ~161t
over the last five years, ~22 t in 2010, maintaining or increasing effort will probably result in further
declines in biomass and productivity.

s The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks.

SUPPORTING INFORMATION
(Informat:on collated from reports of the Working Party on Ecosystems and Bycaich and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Scalloped hammerhead shark in the Indian Ocean are currently subject to a number of conservation and management
measures adopted by the Commission:
¢ Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.
*  Resolution 08/04 Concerning the recording of catch by longline fishing vessels in the JOTC area sets out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they

'* The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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fish outside the EEZ of their flag State, As per this resolution, catch of all sharks must be recorded.

s Resolution 10/03 Concerning the recording of catch by fishing vessels in the IOTC area sets out minimum
logbook requirements for all purse-seine vessels 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded.

s Resolution 11/04 on a Regional Observer Scheme requires data on blue shark interactions to be recorded by
ohservers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1% July

2010.
Extracis from Resolutions 09/06 and 11/04

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY 10TC

3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shatrk excepting head, guts and skins, to
the point of first landing.

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING
VESSELS IN THE 10TC AREA

1. Each flag CPC shall ensure that all long line fishing vessels flying its flag and authorized to fish species managed
by IOTC be subject to a data recording system. ....

RESOLUTION 11/64 ON A REGIONAL OBSERVER SCHEME
10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring
discards, by-catches and size frequency

FISHERIES INDICATQORS
General

Scalloped hammerhead shark (Sphyrna lewini) is widely distributed and common in warm temperate and tropical waters
(Fig. 1). It is also found in estuarine and inshore waters. In some areas, the scalloped hammerhead shark forms large
resident populations. In other areas, large schools of small-sized sharks are known to make seasonal migrations
polewards. Scalloped hammerhead sharks feeds on pelagic fishes, rays and occasionally other sharks, squids, lobsters,
shrimps and crabs. Table 2 outlines some of the key life history traits of scalloped hammerhead shark in the Indian
QOcean.

. S e B T

Fig. 1. The worldwide distribution of the scalloped hammerhead shark (source www.iucnredlist.org)
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TABLE 2. Biology of Indian Ocean scalloped hammerhead shark (.Sp

net lewini).

Range and The scalloped hammerhead shark is widely distributed and common in warnm temperate and tropical waiers down
stock structure | to 900 m. It is also found in estuarine and inshore waters, In some areas, the scalloped hammerhead shark forms
large resident populations. In other areas, large schools of small-sized sharks are known to migrate seasonally
polewards. Area of ovarlap with IOTC management area = high.
There is no information available on stock structure,

Longevity The maximum age for Atlantic Ocean scalloped hammerheads is estimated o be over 30 years with the largest
individuals reaching over 310 cm TL. In the Eastern Indian Ocean, females are reported to reach 350 m TL

Maturity Males in the eastern Indian Ocean mature at around 140-165 cm TL. Females mature at about 200 cm TL. In the

(50%) northern Gulf of Mexico females are believed to mature at about 15 years and males at 9-10 years.

Reproduction | The scalloped hammerhead shark is viviparous with a yolk sac-placenta. Litters consist of 13-23 pups
(mean=16.5). The reproductive cycle is annual and the gestation period is 9-10 months. The nursery areas are in
shallow coastal waters.

¢  Fecundity: medium (<31 pups)
»  Generation time: 17-21 years
»  (estation Period: 9-10 months
»  Reproductive cycle is annual
_Size (Jeogth | The maximunm size for Atlantic Ocean scalloped hammerheads is estimated to be over 310 ¢m TL.. In the Eastern
and weight) Indian Ocean, females are reported to reach 350 m TL
New-bom pups are around 45-50 cm TL at birth in the eastern Indian Ocean.

SOURCES: Stevens and Lyle (1989); Jorgensen et al (2009)

Fisheries

Scalloped hammerhead sharks are often targeted by some semi-industrial, artisanal and recreational fisheries and are a
bycatch of industrial fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery). There is little
information on the fisheries prior to the early 1970°s, and some countries continue not to collect shark data while others
do collect it but do not report it to TOTC. It appears that significant catches of sharks have gone unrecorded in several
countries. Furthermore, many catch records probably under-represent the actual catches of sharks because they do not
account for discards (i.e. do not record catches of sharks for which only the fins are kept or of sharks usually discarded
because of their size or condition) or they reflect dressed weights instead of live weights. FAO also compiles landings
data on elasmobranchs, but the statistics are limited by the lack of species-specific data and data from the major fleets,

The practice of shark finning is considered to be regularly occurring and on the increase for this species (Clarke 2008;
Clarke et al. 2006, Holmes et al. 2009) and the bycatch/release injury rate is unknown but probably high.

TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries.

Gears PS <o LIEJ | BMTROLHAND |  GILL | UNCL
Frequency rare common absent common unknown
Fishing Mortality unknown | unknown | unknown unknown unknown unknown
Post release mortality unknown | unknown | unknown unknown unknown unknown

SOURCES: Romanov (2002, 2008); Dudley & Simpfendorfer (2006); Romanov et al. (2008)

Catch trends

The catch estimates for scalloped hammerhead are highly uncertain as is their utility in terms of minimum catch
estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri-Lanka} while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK -territories).
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TABLE 4, Catch estimates for scalloped hammerhead shark® in the Indian Ocean for 2009 and 2010.

Catch 2009 2010
Scalloped hammerhead shark 21t 22¢

Most recent catch
net-sharks 62,229t 61,966t
Mean catch over the last 5 years (2006-2010) Scalloped hammerhead shark 16t
) nei-sharks 64,838 t

* catches likely -to be misidentified with the smooth hammerhead shark (§. zygaena) which is an oceanic species.

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and -
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2010, seven countries
reported catches of scalloped hammerhead sharks in the IOTC region,

Nominal and standardised CPUE Trends

Data not available at the IOTC Secretariat. However, Indian longline research surveys, in which scalloped hammerhead
sharks contributed up to 6% of regional catch, demonstrate declining catch rates over the period 19842006 (John and
Varghese 2009). CPUE in South African protective net shows steady decline from 1978,

Average weight in the catch by fisheries
Data not available.

Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT:

No guantitative stock assessment for scalloped hammerhead shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch. _
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APPENDIX XXX
EXECUTIVE SUMMARY: SHORTFIN MAKO SHARK

Indian Ocean Tuna Commission
. Commuisston des Thons de 'Océan Indien

iofc ctol 3
Status of the Indian Ocean Shortfin Mako Shark
(Isurus oxyrinchus)

TABLE 1. — TUCN threat status of shortfin mako shark (fsurus oxyrinchus) in the Indian Ocean

G Scientific name IUCN threat status™
ommon hame * Global status wIO EIO

Shortfin mako shark Isurus oxyrinchus Vulnerable - -
IUCN = International Union for Conservation of Nature; WIQ = Westetn Indian Ocean; EIO = Eastern Indian Ocean
SOURCES: IUCN (2007, 2011)

INDIAN QCEAN STOCK — MANAGEMENT ADVICE
The SC RECOMMENDED the following management advice for shortfin mako shark in the Indian Ocean, for the

consideration of the Scientific Committee, noting that there remains considerable uncertainty about the relationship
between abundance and the standardized CPUE series from the Japanese longline fleet, and about the total catches over
the past decade. '

Stock status. The current [UCN threat status of “Vulnerable’ applies to shortfin mako sharks globally (Table 1}).
Trends in the Japanese CPUE series suggest that the longline vulnerable biomass has declined from 1994 to 2003,
and has been increasing since then. There is a paucity of information available on this species and this situation is
not expected to improve in the short to medium term. There is no quantitative stock assessment or basic fishery
indicators currently available for shortfin mako shark in the Indian Ocean therefore the stock status is highly
uncertain. Shortfin mako sharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their
life history characteristics — they are relatively long lived (over 30 years), females mature at 1821 years, and have
relativity few offspring (<25 pups every two or three years), the shortfin mako shark is vulnerable to overfishing.

Outlook. Maintaining or increasing effort will probably result in further declines in biomass, productivity 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, It is therefore unlikely that catch and effort on shortfin mako shark will decline in these areas in the near
future, and may result in localised depletion,

The Scientific Committee considered the following;

¢  The available evidence indicates considerable risk to the stock status at current effort levels.

o  The two primary sources of data that drive the assessment, total catches and CPUE are highly uncertain
and should be investigated further as a priority.

¢  Noting that current reported catches are estimated (probably largely underestimated) at an average ~990 t
over the last five years, ~738 t in 2010, maintaining or increasing effort will probably result in further
declines in biomass, productivity and CPUE.

s  The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks.

SUPPORTING INFORMATION
{Information collated from reporis of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Shortfin mako shark in the Indian Ocean are currently subject to a number of conservation and management measures
adopted by the Commission:
¢ Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
JOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel,

' The process of the threat assessment from TUCN is independent from the JOTC and is presented for information purpose only
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o Resolution 08/04 Concerning the recording of catch by longline fishing vessels in the IOTC area sets out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they
fish outside the EEZ of their flag State. As per this resolution, catch of all sharks must be recorded.

o Resclution 10/03 Concerning the recording of caich by fishing vessels in the IOTC area sets out minimum
logbook requirements for all purse-seine vessels 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded.

o Resolution 11/04 on a Regional Observer Scheme requires data on blue shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1¥ July
2010. .

Extracts from Resolutions 09/06 and 11/04

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY 10TC

3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vesse! of all parts of the shark excepting head, guts and skins, to
the point of first landing,

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING
VESSELS IN THE IOTC AREA

1. Each flag CPC shall ensure that all long line fishing vessels flying its flag and authorized to fish species managed
by IQTC be subject to a data recording system. ....

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring
discards, by-catches and size frequency '

FISHERIES INDICATORS

General

Shortfin make shark (Jswrus oxyrinchus) is widely distributed in tropical and temperate waters warmer than 16°C (Fig.
1) and is one of the fastest swimming shark species. It is known to leap out of the water when hooked and is often found
in the same waters as swordfish. This species is at the top of the food chain, feeding on fast-moving fishes such as
swordfish and tunas and occasionally on other sharks. Table 2 outlines some of the key life history traits of shortfin
mako shark in the Indian Ocean.

o <o T ST

Fig. 1. The worldwide distribution of the shorifin mako r;harl-( (source: www.iucnredlist.org)
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TABLE 2. Biology of Indian Qcean shortfin mako shark {Isurus oxyrinchus

Range and Widely distributed in tropical and temperate waters warmer than 16°C. Makos prefer epipelagic and littoral
stock structure | waters from the surface down to depths of 500 meters. Shortfin mako is not known te school. It has a tendency to
follow warm water masses polewards in the summer. Tagging results from the North Atlantic Ocean showed that
makes migrated over long distances and this suggests that there is a single well-mixed population in this area
Area of overlap with IOTC management area = high.

No information is available on stock structure of shortfin mako sharks in the Indian Ocean.

Longevity Maximum lifespans reported for this species are 32 years for females and 29 years for males in the western North

Atlantic.
Maturity Sexual maturity is estimated to be reached at 18-19 years or 290-300 m TL for females and 8 years or about 200
(50%) m TL for males in the western North Atlantic and 19-21 years ot 207-290 m TL for females and 7-9 years or 180-

about 270 m TL for females and 190-210 m TL for males. The Jength at maturity of female shortfin mako sharks
differs between the Northemn and Southern hemispheres.

Reproduction | Female shortfin mako sharks are apiacental viviparous, Developing embryos feed on unfertilized eggs in the
uterus during the gestation period, whose length is subject to debate but is believed fo last 15-13 months. Litter
size ranges from 4 to 25 pups (mean=12.5), with larger sharks producing more offspring. The nursery areas are
apparently in deep tropical waters. The length of the reproductive cycle is up to three years. Generation time is
estimated to be 14 years.

Fecundity: medium (<23 pups)

190 m TL for males in the western South Pacific. In the western South Indian Ocean maturity was estimated at| -

Generation time: 23 years
Gestation Period: 15-18 months
Reproductive cycle is biennial or triennial

* ® & @

Size (length Maximum size of shorifin mako sharks in Northwest Atlantic Ocean is 4 m and 570 kg. In the Indian Ocean a
and weight) female individual of 248 cm FL and 130 kg TW was aged as 18 years old. Length—weight relationship for both
sexes combined in the Indian Ocean is TW=0.342*10-4 * FL2.76544.

New-born pups are around 70 cm (TL).

SOURCES: Bass et al. (1973); Mejuto et al. (20053); Romanov & Romancva (2009}

Fisheries

Shertfin mako sharks are often targeted by some semi-industrial, artisanal and recreational fisheries and are a bycatch of
industrial fisheries (pelagic longline tuna and swordfish fisheries and anecdotally by the purse seine fishery). In other
Oceans, due to its energetic displays and edibility, the shortfin mako shark is considered one of the great gamefish of
the world. There is little information on the fisheries prior to the early 1970%s, and some countries continue not to
collect shark data while others do collect it but do not report it to IOTC. It appears that significant catches of sharks
have gone unrecorded in several countries. Furthermore, many catch records probably under-represent the actual
catches of sharks because they do not account for discards (i.e. do not record catches of sharks for which only the fins
are kept or of sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live
weights, FAO also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific
data and data from the major fleets.

The practice of shark finning is considered to be regularly occurring for this species (Clarke et al. 2006; Clarke 2008)
and the bycatch/release injury rate is unknown but probably high.

TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries.

 Gears PS 0 LLl ToRA| BBTROLHAND | GILL | UNCL
Frequency rare common rare-¢ommon unknown | unknown
Fishing Mortality unknown | 13t051% |0t 31% unknown unknown | unknown
Post release mortality unknown 19% unknown unknown unknown

SOURCES: Romanov (2002, 2008); Ariz et al. (2006); Dudley & Simpfendorfer (2006); Peterson et al. (2008); Romanov 2t al.
(2008)

Catch trends

The catch estimates for shortfin mako shark are highly uncertain as is their utility in terms of minimum catch estimates.
Four CPCs have reported detailed data on sharks (i.e Australia, EU (Spain, Portugal and United Kingdom), South
Aftica, and Sri-Lanka while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize, China,
Japan, Korea, Malaysia, Oman, Seychelies, Mauritius, UK-territories). For CPCs reporting longline data by species (i.e.
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Australia, Spain, Portugal, United Kingdom and South Africa), 12% of the catch of sharks by longliners, all targeting
swordfish, were shortfin mako sharks.

TABLE 4. Catch estimates for shortfin mako shark in the Indian Ocean for 2009 and 2010.

Caich : 2009 2010
Shortfin mako shark 561t 738t

Most recent catch
nei-sharks 62,229t 61,966t
Mean catch over the last 5 years (2006-2010) Shortfin mako shark 990 t
nei-sharks 64,838t

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2010, seven countries
reported catches of blue sharks in the IOTC region.

Nominal and standardised CPUE Trends

Statistics not available at the IOTC Secretariat. Point estimates and 95% confidence interval for the standardized
Japanese longline CPUE of shortfin mako shark data were not provided to the IOTC Secretariat.

Historical research data shows overall decline in CPUE and mean weight of mako sharks (Romanov et al. 2008). CPUE
in South African protection net is fluctuating without any trend (Holmes et al. 2009). The CPUEs of shortfin mako
catches by the Portuguese longline fleet in the Indian Ocean showed some significant variability between 1999-2010,
but no noticeable trends. The standardized series for the more recent years {2006-2010) also did not show significant
trends. It should be noted that this time series of standardized CPUEs is very short (5 years), part of an ongoing analysis,
and should therefore be regarded as preliminary (Coelho et al. 2011b).

The Japanese CPUE series {Fig. 1) suggest that the longline vulnerable biomass largely fluctuated during 1994-2010
(Kimoto et al. 201 1)and there are no apparent trends.
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Fig. 1. Standardized Japanese longline CPUE series in the Indian Ocean from 1994 to 2010 for shortfin mako shark.

Average weight in the catch by fisheries
Data not available.

Number of squares fished

Catch and effort data not available.
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STOCK ASSESSMENT

No quantitative stock assessment for shortfin make has been undertaken by the IOTC Working Party on Ecosystems
and Bycatch.
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APPENDIX XXX1
EXECUTIVE SUMMARY: SILKY SHARK

m ndian Ocean Tuna Commission
X  Commission des Thons de FOcéan Indien S

iozc éi
Status of the Indian Ocean Silky Shark
(Carcharhinus falciformis)

TABLE 1. IUCN threat status of silky shark (Carcharhinus falciformis) in the Indian Ocean

Common name Scientific name IUCN threat status ™
Global status WIO EID
Silky shark Carcharhinus falciformis Near Threatened Near Threatened Near Threatened

[UCN = International Union for Conservation of Nature; WI0 = Western Indian Ocean; EIO = Eastern Indian Ocean

SOURCES: IUCN (2007, 2011)
INDIAN QCEAN STOCK — MANAGEMENT ADVICE

Stock status. The current [UCN threat status of “Near Threatened’ applies to silky sharks in the western and eastern
Indian Ocean and globally (Table 1). There is a paucity of information available on this species and this situation is
not expected to improve in the short to medium term. There is no quantitative stock assessment or basic fishery
indicators currently available for silky shark in the Indian Qcean therefore the stock status is highly uncertain, Silky
sharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their life history characteristics
— they are relatively long lived (over 20 years), mature relatively late (at 612 years), and have relativity few
offspring (<20 pups every two years), the silky shark is vulnerable to overfishing. Despite the lack of data, it is
clear from the information that is available that silky shark abundance has declined significantly over recent
decades.

Qutlook, Maintaining or increasing effort will probably result in declines in biomass, productivity 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. It is
therefore unlikely that catch and effort on silky shark will decline in these areas in the near future, and may result in
localised depletion.

The Scientific Committee considered the following:

¢  The available evidence indicates considerable risk to the stock status at current effort levels.

¢  Total catches are highly uncertain and should be investigated further as a priority.

»  Noting that current reported catches {probably largely underestimated) are estimated at an average ~ 670 t
over the last five years, ~1, 153 t in 2010, maintaining or increasing effort will probably result in farther
declines in biomass.

»  The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Parfy on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Silky shark in the Indian Ocean are currently subject to a number of conservation and management measures adopted
by the Commission:
s Resolution 05/05 Corncerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a

ratio of fin-to-body weight for shark fins retained onboard a vessel.

s Resolution 08/04 Concerning the recording of catch by longline fishing vessels in the I0TC area sets out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they
fish outside the EEZ of their flag State. As per this resofution, catch of all sharks must be recorded.

'7 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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¢ Resolution 10/03 Concerning the recording of catch by fishing vessels in the I0TC area sets out minimum
logbook requirements for all purse-seine vessels 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded. '

» Resolution 11/04 on a Regional Observer Scheme requires data on blue shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1% July
2010.

Extracts from Resolutions 09/06 and 11/04

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY I0TC

3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks. Full
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the
point of first landing.

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING VESSELS
IN THE IOTC AREA _

1, Each flag CPC shall ensure that all long line fishing vessels flying its flag and authorized to fish species managed by
IOTC be subject to a data recording system. ....

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME

10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring

—discards, by-catches and size frequency ———— ~— ——— I

FISHERIES INDICATORS

General

Silky sharks (Carcharhinus falciformis) are one of the most abundant large sharks inhabiting warm tropical and
subtropical waters throughout the world (Fig. 1). Table 2 outlines some of the key life history traits of silky shark in the
Indian Ocean.

JUOF. VNPT LY RN T

Fig. 1. The worldwide distribution of the silky shark (source: www.iucnredfist.org)
TABLE 2. Biology of Indian Ocean Sitky sharks (Carcharhinus falciformis).

b

Range and Essentially pelagic, the sitky shark is distributed from slopes to the open ocean. It also ranges to inshore areas and
stock structure | near the edges of continental shelves and over deepwater reefs. It also demonstrates strong fidelity to seamounts
and natural or man-made objects (like FADs) floating at the sea surface. Silky sharks live down to 500 m.
Typically, smaller individuals are found in coastal waters. Small silky sharks are also commonly associated with
schools of tuna, particularly under floating objects. Large silky sharks associate with free-swimming tuna schools.
Silky sharks often form mixed-sex schools containing similar sized individuals. Area of overlap with I0TC
management area = high.

No information is available on stock structure.

Longevity 20+ years for males; 22+ years for females in the southern Gulf of Mexice and maximum size is over 300 em long.
Generation time was estimated to be between 11 and 16 years in the Gulf of Mexico years,

Maturity The age of sexual maturity is variable. In the Atlantic Ocean, off Mexico, silky sharks mature at 10-12+ years. By

(50%) contrast in the Pacific Ocean, males mature at arcund 5-6 years and females mature at around 6-7 years.

Size: 239 ¢m TL for males; 216 cm Tl for females.
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Reproduction | The silky shark is a placental viviparous species with a gestation period of around 12 months, Females give birth
possibly every two years. The number of pups per litter ranges from 9-14 in the Eastern Indian Ocean, and 2-11 in
the Pacific Ocean,

Fecundity: medium (<20 pups)

Generation time: 11-16 years

Gestation period: 12 months

Reproductive cycle is bienniat

L I I

Size (length Maximum size is over 300 cm long FL.

and weight) New-born pups are around 75-80 cm TL or less at birth. Reported as 5663 em TL in the Maldives. 7887 em TL
in South Aftrica.

Length—weight relationship for both sexes combined in the Indian Ocean is TW=0.160*10-4 * FL2.91497.

SOURCES: Strasburg (1958); Bass et al. (1973); Stevens (1984); Anderson & Ahmed (1993); Mejuto et al (2005); Matsunaga
(2007); Romanov & Romanova (2009)

Fisheries

Silky sharks are often targeted by some semi-industrial, artisanal and recreational fisheries and are a bycatch of
industrial fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery). Sri Lanka has had a large
fishery for silky shark for over 40 years.

There is little information on the fisheries prior to the early 1970’s, and some countries continue not to collect shark
data while others do collect it but do not report it to IOTC. It appears that significant catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of sharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights. FAO
also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data and data
from the major fleets.

The practice of shark finning is considered to be regularly occurring and on the increase for this species (Clarke 2008;
Clarke et al. 2006) and the bycatch/release injury rate is unknown but probably high.

TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries.

LL
Gears PS SWO | TUNA BB/TROL/HAND GILL UNCL
Frequency common abundant common abundant | abundant
Fishing Mortality study in study in study in unknown unknown | unknown
progress progress progress
Post re.lease study in - unknown unknown unknown unknown | unknown
mortality progress

SOURCES: Romanov (2002, 2008); Ariz et al. (2006); Peterson et al. (2008); Romanov et al. (2008)

Catch trends

The catch estimates for silky shark are highly uncertain as is their utility in terms of minimum catch estimates. Four
CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom), South Africa,
and Sri Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize, China, Japan,
Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories). For CPCs reporting longline data by species (i.e.
Australia, Spain, Portugal, United Kingdom and South Africa), 1.5% of the catch of sharks by longliners, all targeting
swordfish, were silky sharks, and for CPCs reporting gillnet data by species (i.e. Sti Lanka}, 22% of the catches of shark
were silky sharks.

TABLE 4. Catch estimates for silky shark in the Indian Ccean for 2009 and 2010.

Catch 2009 2010
Silky shark 543t 1,153t
Most recent catch
nei-sharks 62,229t 61,9661
Mean catch over the last 5 years (2006-2010) Silky shark 6701
’ nei-sharks 64,838 ¢

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
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likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2010, seven countries
reported catches of silky sharks in the [OTC region.

Nominal and standardised CPUE Trends

Data not available at the IOTC Secretariat, However, Maldivian shark fishermen report significant declines in silky
shark abundance over past 20 years (Anderson 2009). In addition, Indian longline research surveys, in which silky
sharks contributed 7% of catch, demonsirate declining caich rates over the period 19842006 (John & Varghese 2009).
No long-term data for purse-seine CPUE are available, however there is anecdotal evidences of five-fold decrease of
silky shark catches per set between 1980s and 2005s,

Average weight in the catch by fisheries
Data not available.

Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for silky shark has been undertaken by the IOTC Working Party on Ecosystems and
Bycatch.
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APPENDIX XXXII
EXECUTIVE SUMMARY: BIGEYE THRESHER SHARK
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Status of the Indian Ocean Bigeye Thresher Shark
(Alopias superciliosus)

TABLE 1. IUCN threat status. of bigeye thresher shark (4lopias supereiliosus) in the Indian Ocean
TUCN threat status"

Global status WIO EIO

Bigeye thresher shark Alopias superciliosus Vulnerable - -

[UCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; E10Q = Eastern Indian Ocean
SOURCES: IUCN (2007, 2011)

Common name Scientific name

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for bigeye thresher shark in the Indian Ocean, noting
that there remains considerable uncertainty in the stock status due to lack of information necessary for assessment or to

for the development of other indicators of the stock,

Stock status. The current IUCN threat status of *Vulnerable® applies to bigeye thresher shark globally (Table 1).
There is a paucity of information available on this species and this situation is not expected to improve in the short
to medium term., There is no quantitative stock assessment and limited basic fishery indicators currently available
for bigeye thresher shark in the Indian Ocean therefore the stock status is highly uncertain. Bigeye thresher sharks
are commonly taken by a range of fisheries in the Indian Ocean, Because of their life history characteristics — they
are relatively long lived (+20 years), mature at 9-13 years, and have few offspring (2-4 pups every year), the bigeye
thresher shark is vulnerable to overfishing,

Outlook. Current longline fishing effort is directed to other species, however bigeye thresher sharks is a common
bycatch these fisheries. Hooking mortality is apparently very high, therefore IOTC regulation 10/12 prohibiting
retaining of any part of thresher sharks onboard and promoting life release of thresher shark are apparently
ineffective for species conservation. Maintaining or increasing effort will probably result in further declines in
biomass, productivity and CPUE. However there are few data to estimated CPUE trends, in view of IOTC
regulation 10/12 and reluctance of fishing fleet to report information on discards/non-retained catch. 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 other areas in the southern and eastern Indian Ocean. It is therefore unlikely
that catch and effort on bigeye thresher shark will decline in these areas in the near future, which may result in
localised depletion.

The Scientific Committee considered the following:

e  The available evidence indicates considerable risk to the status of the 10 stock at current effort levels.

¢  Two important sources of data that inform the assessment, total catches and CPUE are hlghly uncertain
and should be investigated further as a priority.

o  Noting that current catches (probably largely underestimated) are estimated at an average ~4 t over the
last five years, ~5 t in 2010, maintaining or increasing effort will probably result in further declines in
biomass, productivity and CPUE.

¢  The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks.

»  The SC agreed that three options should be considered for amendment of Resolution 08/04 concerning the
recording of the catch by longline fishing vessels in the IOTC area in order to improve data collection and
statistics on sharks that would allow the development of stock status indicators,

1% The process of the threat assessment from [UCN is independent from the IOTC and is presented for information purpose only
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SUPPORTING INFORMATION
{(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bigeye thresher shark in the Indian Ocean is currently subject to a number of conservation and management measures
adopted by the Commission:

¢ Resolution 05/05 Concerning the conservation of shavks caught in association with fisheries managed by
JOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel (although for thresher sharks this has been
largely superseded by Resolution 10/12 as it is prohibited to retain any part).

= Resolution 08/04 Concerning the recording of catch by longline fishing vessels in the IOTC area sets out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they
fish cutside the EEZ of their flag State. As per this resolution, catch of all sharks (retained and discarded) must
be recorded.

o Resclution 10/03 Concerning the recording of catch by fishing vessels in the IOTC area sets out minimum
logbook requirements for all purse-seine vessels 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded.

» Resolution 10/12 On the Conservation of Thresher Sharks (Family Alopiidae) caught in Asscciation with
Fisheries in the IOTC Area of Competence prohibiting Fishing Vessels flying the flag of IOTC Members and
Cooperating non-Contracting Parties (CPCs) from retaining on board, transhipping, landing, storing, selling or
offering for sale any part or whole carcass of thresher sharks of all the species of the family Alopiidae.

+ Resolufion 11/0%4 on a Regional Ubserver Scheme reduires data on bigeye thresher shark interactions to be
recorded by observers and reported to the JOTC within 150 days. The Regional Observer Scheme (ROS)
started on 1* July 2010,

Extracts from Resolutions 09/06 and 11/04

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY 10TC

3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to
the point of first landing."

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING
VESSELS IN THE IOTC AREA

1. Each flag CPC shall ensure that all long line fishing vessels flying its flag and authorized to fish species
managed by IOTC be subject to a data recording system. ...

RESOLUTION 107212 ON THE CONSERVATION OF THRESHER SHARKS (FAMILY ALOPIIDAE)

CAUGHT IN ASSOCIATION WITH FISHERIES IN THE 10TC AREA OF COMPETENCE

1. Fishing Vessels flying the flag of an IOTC Member and Cooperating non-Contracting Parties (CPCs) are
prohibited from retaining on board, transshipping, landing, storing, selling or offering for sale any part or whole
carcass of thresher sharks of all the species of the family Alopiidae.

2. CPCs shall require vessels flying their flag to promptly release unharmed, to the extent practicable, thresher
sharks when brought along side for taking on board the vessel.

3. CPCs shall encourage their fishermen to record incidental catches as well as live releases. These data will be
then kept at the IOTC secretariat, '

RESQOLUT{ON 11/04 ON A REGIONAL OBSERVER SCHEME

10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring
discards, by-catches and size frequency

FISHERIES INDICATORS

General

Bigeye thresher shark (dlopias superciliosus) is found in pelagic coastal and oceanic waters throughout the tropical and
temperate oceans worldwide (Fig. 1). Found in coastal waters over the continental shelves, sometimes close inshore in
shallow waters, and on the high seas in the epipelagic zone far from land; also caught near the bottom in deep water on

'” This is not applicable to Alopiidae in view of Resolution 10/12 On the conservation of thresher sharks (Family
Alopiidae) caught in association with fisheries in the I0TC area of competence.
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the continental slopes (Compagno 2001). It can be found near the surface, and has even been recorded in the intertidal,
but it is commonest below 100m depth, ocours regularly to at least 500 m deep and has been recorded to 723 m deep
{(Nakano et al. 2003, Compagno 2001). No predation on bigeye thresher sharks has been reported to date; however it
may be preyed upon by makos, white sharks, and killer whales. Fishing is the major contributor to aduit mortality. This
species used its long tail to attack prey (Compagno 2001; Aalbers et al. 2010). Table 2 outlines some of the key life
history traits of bigeye thresher shark in the Indian Ocean. :

TABILE 2, Biology of Indian Ocean bi
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Fig. 1. The worldwide distribution of the bigeye thresher shark (source: FAQO),

eye thresher shark (Alopias superciliosus).

i i

Range and In the tropical Indian Ocean, the greatest abundance of bigeye thresher shark occurs at depths of 50 to 300 m, in

stock structure | temperatures ranging from 8 to 25°C. It is considered a highly migratory species, however, no published
information on horizontal movements of bigeye thresher shark is known for the Indian Ocean. This species exhibits
a prominent diurnal pattern in vertical distribution spending daytime at the depth between 200 and 700 m depth and
migrating to the upper layers at night. Bigeye thresher shark is a solitary fish however it is often caught in the same
areas and habitats as pelagic thresher sharks Alopias pelagicus. Area of overlap with IOTC management area =
high, No information is available on stock structure,

Longevity No ageing studies is known for the Indian Ocean. In the Pacific Ocean (China, Taiwan Province) the oldest bigeye
thresher sharks reported were a 19 year old male and a 20 year old female for fish ~ 370 cm TL. Taking into
consideration that maximum length is exceed 400 cm longevity is apparently around 25-30 years. In the Eastern
Atlantic Ocean, the maximum ages reported in a recent life history study were 22 years for females and 17 years for
males (Fernandez-Carvalho et al, in press).

Maturity Age: Sexual maturity is attained at 12-13 years (females), 9-10 years (males).

(50%) Size: Males mature at 270-300 cm total length (TL) and females at 332-355 cm TL.

Size at 50% maturity from the eastern Atlantic QOcean was estimated at 206 em FL for females (95% CL: 199-213
em FL), and 160 em FL for males (95% CI: 156-164 ¢m FL) (Ferrandez-Carvalho et al., 2011).
Reproduction | Bigeye thresher shark is an aplacental viviparous with cophagy species.
. Fecundity: very low (2-4)
. Generation time: around 15 years (due to oophagy)
. Gestation Period: 12 months
. Reproductive cycle: unknown
Of the thresher sharks, the Bigeye Thresher has the lowest rate of annual increase, estimated at 1.6% under
sustainable exploitation (Smith et-al. 2008), or 0.002-0.009 (Cortés 2008, Dulvy et al. 2008).

Size (length Maximum size is around 461 cm TL.

and weight) New-born pups are around 64-140 cm TL.

Length-weight relationship for both sexes combined in the Indian Ocean is TW=0.155%10*+FL**7*¥

SOURCES: Compagno (2001); Chen e al. (997); Lui et al. (1998); Nakano et al (2003), Weng, Block (2004); Amorim et al.
(2007); Stevens et al. (2010); Romanov (2011) pers. comm,

Fisheries

Bigeye thresher shark are often targeted by some recreational, semi-industrial and artisanal fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries). Typically, the fisheries take bigeye thresher sharks
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between 140-210 cm FL or 40 to 120 kg (Romanov, 2011 pers. comm.). In Australia thresher sharks used to be a target
of sport fishermen. Sport fisheries for oceanic sharks are apparently not so commen in other Indian Ocean countries.

There is little information on the fisheries prior to the early 1970°s. Some countries still fail to collect shark data while
others do collect it but fail to report to IOTC. It appears that significant catches of sharks have gone unrecorded in
several countries. Furthermore, many existing catch records probably under-represent the actval catches of sharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition} or they reflect dressed weights instead of live weights. FAO
also compiles landings data on elasmobranchs, but their statistics are limited by the lack of species-specific data and
data from the major fleets. Thresher sharks were marketed both locally and in European markets until at least up until
early 2011 despite the 2010 IOTC regulation. The practice of shark finning is considered to be regularly occurring and
on the increase for this species (Clarke 2008; Clarke et al. 2006). The post-release mortality is unknown but probably
high. In longline fisheries bigeye thresher sharks are often hooked by the tail (Compagno, 2001; Romanov, 2011 pers.
comm.) and die soon afterward. Therefore they are discarded dead if not retained. In most cases discarded sharks are
not recorded in fisheries logbooks. Therefore the current IOTC regulation measures (notably Resolution 10/12) appear
to have limited conservation effect while contributing to further loss of fisheries data. Other types of conservation
efforts such as protected areas should be considered for this species group by the WPEB, taking into account a detailed
analysis of catch distribution and ‘hotspots’ of abundance derived from research data,

TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries.

Gears PS e “]‘ = BB/TROLHAND | GILL | UNCL
Frequency absent Common rare unknown unknown
Fishifig Mortality i) high high unknowi Unknown | imknown
Post release mortality N/A unknown | unknown unknown unknown unknown

SOURCES: Boggs {1992); Anderson & Ahmed (1993); Romanov {2002, 2008); Ariz et al., 2006; Peterson et al. (2008); Romanov
et al. (2008).

Catch trends

The catch estimates for bigeye thresher shark are highly uncertain, as is their utility in terms of minimum catch
estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.c. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritiug, UK-territories).

TABLE 4. Catch estimates for bigeye thresher shark in the Indian Ocean for 2009 and 2010.

Catch 009 2010
bigeye thresher 5t 5t

Most recent catch )
nei-sharks 62,220 t 61,966
Mean catch over the last 5 years (2006-2010) bigeye thresher 41
nei-sharks 64,838

Note that reported shark catches are incomplete. The catches of sharks are usually not reported and when they are they
might not represent the total catches of this species but simply those retained on board. It is also likely that the amounts
recorded refer to weights of processed specimens, not to live weights. In 2010, seven countries reported catches of
bigeye thresher sharks in the IOTC region.

Nominal and standardised CPUE trends

Data not available at the IOTC Secretariat. There are no surveys specifically designed to assess shark catch rates in the
Indian Ocean. Historical research data shows overall decline both in CPUE and mean weight of thresher sharks
(Romanov, 2011, pers. comm.).

Average weight in the catch by fisheries
Data not available.

Number of squares fished

Catch and effort data not available.
STOCK ASSESSMENT

No quantitative stock assessment for bigeye thresher shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXXII1
EXECUTIVE SUMMARY: PELAGIC THRESHER SHARK

g |ndian Ocean Tuna Commission
® Commission des Thons de VOedan Indion

iotc ctoi

Status of the Indian Ocean Pelagic Thresher Shark

(Alopias pelagicus)
TABLE 1. IUCN threat status of pelagic thresher shark (4/opias pelagicus) in the Indian Ocean
C : Scientific n IUCN threat status®
omimon hame 1entific name Global status WIO EIO
Pelagic thresher shark Alopias pelagicus Vulnerable - -

TUCN = International Union for Congervation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SOURCES: IUCN (2007, 2011)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

The SC RECOMMENDED the following management advice for pelagic thresher shark in the Indian Ocean, noting

that there remains considerable uncertainty in the stock status due to lack of information necessary for assessment or to
for the development of other indicators of the stock. :

Stock status. The current JUCN threat status of ‘Vulnerable’ applies to pelagic thresher shark globally (Table 1).
There is a paucity of information available on this species and this situation is not expected to improve in the short
to medium term. There is no quantitative stock assessment and limited basic fishery indicators currently available
for pelagic thresher shark in the Indian Ocean therefore the stock status is highly uncertain, Pelagic thresher sharks
are commonly taken by a range of fisheries in the Indian Ocean. Because of their life history characteristics — they
are relatively long lived (+ 20 years), mature at 8-9 years, and have few offspring (2 pups every vear), the pelagic
thresher shark is vulnerable to overfishing.

Outlook. Current longline fishing effort is directed to other species, however pelagic thresher sharks is a common
bycatch these fisheries. Hooking mortality is apparently very high, therefore I0TC regulation 10/12 prohibiting
retaining of any part of thresher sharks onboard and prometing life release of thresher shark are apparently
ineffective for species conservation. Maintaining or increasing effort will probably result in further declines in
biomass, productivity and CPUE. However there are few data to estimated CPUE trends, in view of IOTC
regulation 10/12 and reluctance of fishing fleet to report information on discards/non-retained catch. 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 other areas in the southern and eastern Indian Ocean. It is therefore unlikely
that catch and effort on pelagic thresher shark will decline in these areas in the near future, which may result in
localised depletion.

The Scientific Committee considered the following:

¢  The available evidence indicates considerable risk to the status of the IO stock at current effort levels.

*  Two important sources of data that inform the assessment, total caiches and CPUE are highly uncertain
and should be investigated further as a priority.

e Noting that current catches (probably largely underestimated) are estimated at 2 t in 2010, maintaining or
increasing effort will probably resuit in further declines in biomass, productivity and CPUE.

¢ The SC recommended that mechanisms are developed by the Commission to encourage CPCs to comply
with their reporting requirement on sharks.

e The SC agreed three options should be considered for amendment of Resolution 08/04 concerning the
recording of the catch by longline fishing vessels in the IOTC area in order to improve data collection and
statistics on sharks that would allow the development of stock status indicators.

% The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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SUPPORTING INFORMATION .

{Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Pelagic thresher shark in the Indian Ocean is currently subject to a number of conservation and management measures
adopted by the Commission:

Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
JOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
tatio of fin-to-body weight for shark fins retained onboard a vessel (although for thresher sharks this has been
largely superseded by Resolution 10/12).

Resolution 08/04 Concerning the recording of caich by longline fishing vessels in the I0TC area sets out the
minimum logbook requirements for longline fishing vessels over 24 metres length and under 24 metres if they
fish outside the EEZ of their flag State. As per this resolution, catch of all sharks (retained and discarded) must
be recorded.

Resolution 10/03 Concerning the recording of catch by fishing vessels in the I0TC area sets out minimum
logbook requirements for all purse-seine vessels 24 metres length overall or greater and those under 24 metres
if they fish outside the EEZs of their flag States. As per this resolution, catch and discard of all shark species
should be recorded.

Resolution 10/12 On the Conservation of Thresher Sharks (Family Alopiidae) caught in Association with
Fisheries in the IOTC Area of Competence prohibiting to Fishing Vessels flying the flag of ICTC Member and
Cooperating non-Contracting Parties (CPCs) from retaining on board, transhipping, landing, storing, selling or
offering for sale any part or whole carcass of thresher sharks of all the species of the family Alopiidae.
Resolution 11/04 on a Regional Observer Scheme requires data on pelagic thresher shark interactions to be
recorded by observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS)
started on 1* July 2010,

Extracts from Resolutions 09/06 and 11/04

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY I0TC

3. CP(Cs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to
the point of first landing. ”'

RESOLUTION 08/04 CONCERNING THE RECORDING OF CATCH BY LONGLINE FISHING
VESSELS IN THE I0TC AREA

4, Fach flag CPC shall ensure that all long line fishing vessels flying its flag and authorized to fish species
managed by [OTC be subject to a data recording system. ....

RESOLUTION 10/12 ON THE CONSERVATION OF THRESHER SHARKS (FAMILY ALOPIIDAE)

CAUGHT IN ASSOCIATION WITH FISHERIES IN THE 10TC AREA OF COMPETENCE

2. Fishing Vessels flying the flag of an IOTC Member and Cooperating non-Contracting Parties (CPCs) are
prohibited from retaining on board, transshipping, landing, storing, selling or offering for sale any part or whole
carcass of thresher sharks of all the species of the family Alopiidae.

5. CPCs shall require vessels flying their flag to promptly release unharmed, to the extent practicable, thresher
sharks when brought along side for taking on board the vessel.

6. CPCs shall encourage their fishermen to record incidental catches as well as live releases. These data will be
then kept at the [OTC secretariat.

RESOLUTION 11/04 ON A REGIONAL OBSERYER SCHEME

10, Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitering
discards, by-catches and size frequency

FISHERIES INDICATORS

General

Pelagic thresher shark (dlopias pelagicus) is a common shark in pelagic coastal and oceanic waters throughout the
tropical Indo-Pacific (Fig. 1). This species is commonly confused with common thresher shark (4lopias vulpinus),
which is mostly temperate species and often recorded under wrong name. Apparently most of tropical records of

2! This is not applicable to Alopiidae in view of Resolution 10/12 On the conservation of thresher sharks (Family
Alopiidae) caught in association with fisheries in the 10TC area of competence.
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common thresher sharks in the Indo-Pacific are misidentified pelagic threshers. Due to identification confusions actual
distribution and biclogy of pelagic and common thresher sharks are poorly known. It is probably highly migratory and
is epipelagic from the surface to at least 300 m depth (Compagno 2001, Romanov 2011 pers. comm.). It aggregates
around seamounts and continental slopes (Compagno 2001). No predation on pelagic thresher sharks has been reported
to date; however being smalles species among thresher sharks it may be preyed upon by bigger species such as tiger
shark, makos, white sharks, and killer whales. Fishing is a major contributor to adult mortality. This species used its
long tail to attack prey (Compagno 2001; Aalbers et al. 2010). Table 2 cutlines some of the key life history traits of
pelagic thresher shark in the Indian Ccean.

o
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Fig. 1. The worldwide distribution of the pelagic thresher shark (source: FAO).

TABLE 2. Biology of Indian Qcean pelagic thresher shark (4lopias pelagicus),

Range and
stock structure

In the tropical Indian Ocean, the greatest abundance of pelagic thresher shark occurs at depths of 50 to 300 m, in
temperatures ranging from 8 to 23°C. 1t is considered as highly migratory species however no published
information on horizontal movements of pelagic thresher shark is known for the Indian Qcean. Apparently pelagic
thresher shark is a solitary fish however it is often aggrepated around seamounts or over continental slopes. Area of
overlap with [OTC management area = high.

No information is available on stock structure,

Longevity

No ageing studies is known for the Indian Ocean, In the Pacific Ocean (China, Taiwan Province) the oldest pelagic
thresher sharks reported were a 20 year old male (170 cm SL} and a 28 year old female for fish ~ 188 ¢m SL.

Maturity
(50%)

Age: Sexual maturity is attained at 8-9 years (females), 7-8 years {males).
Size: Males mature at 140-145 em standard length (SL} and females at 145-150 ¢m TL.

Reproduction

Pelagic thresher shark is an ovoviviparous species, without a placental attachment,

. Fecundity: very low (2)

. Generation time: 8-10 years

. Gestation period: <12 months

. Reproductive cycle: unknown

Its potential annual rate of popnlation increase under sustainable fishing is thought to be very low and has been
estimated at or 0.033 (Dulvy et al. 2008)

Size (length
and weight)

Maximum size is around 365 cm TL.
New-bormn pups are around 158-190 cm TL.
Length—weight relationship for both sexes combined in the Indian Ocean is TW=0.001%](-**FL21524

SOURCES: Compagno (2001); Lui et al. (1998); Reardon et al. {2004); Romanov (2011} pers. comm.

Fisheries

Pelagic thresher shark are often targeted by some recreational, semi-industrial and artisanal fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries). Typically, the fisheries take pelagic thresher
sharks between 120-190 ¢m FL or 20 to 90 kg (Romanov 2011 pers. comm.). In Australia thresher sharks used to be a
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target of sport fishermen. Sport fisheries for oceanic sharks are apparently not so common in other Indian Ocean
countries. :

There is little information on the fisheries prior to the early 1970°s. Some countries still fail to collect shark data while
others do collect it but fail to report to IOTC. It appears that significant catches of sharks have gone unrecorded in
several countries, Furthermore, many existing catch records probably under-represent the actual catches of gharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights. FAO
also compiles landings data on elasmobranchs, but their statistics are limited by the lack of species-specific data and
data from the major fleets. Thresher sharks were marketed both locally and in Eurcpean markets until at least up until
early 2011 despite the 2010 IOTC regulation. The practice of shark finning is considered to be regularly occurring and
on the increase for this species (Clarke 2008; Clarke et al. 2006). The bycatch/release mortality rate is unknown but
probably high. In longline fisheries pelagic thresher sharks are often hooked by the tail (Compagnoe, 2001; Romanov,
2011 pers. comm.) and die soon afterward. Therefore they are discarded dead if not retained. In most cases discarded
sharks are not recorded in fisheries logbooks. Therefore the current IOTC regulation measures (notably Resolution
10/12) appear to have limited conservation effect-while contributing to further loss of fisheries data. Other types of
conservation efforts such as protected areas should be considered for this species group by the WPEB, taking into
account a detailed analysis of catch distribution and ‘hotspots’ of abundance derived from research data. Extremely
common misidentification of this species with common thresher shark aggravate situation with data collection.

TABLE 3. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries.

Gears PS SWO Lll'; TUNA BB/TROL/HAND GILL UNCL
Frequency absent Common rare unknown | unknown
Fishing Morttality no high high unknown unknown unknown
Post release mortality N/A unknown | unknown unknown unknown unknown
SOURCES: Boggs (1992); Romanov {2002, 2008); Romanov (2011} pers. comm.
Catch trends

The catch estimates for pelagic thresher shark are highly uncertain as is their utility in terms of minimum catch
estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK -territories).

TABLE 4. Catch estimates for pelagic thresher shark in the Indian Ocean for 2009 and 2010,

Catch 2009 2010
: pelagic thresher 2t 2t

Most recent catch
nei-sharks 622291 61,966
Mean catch over the last 5 years (2006-2010) pelagic thresher No data reported prior to 2009
nei-sharks 64,838 t

Note that reported shark catches are incomplete. The catches of sharks are usually not reported and when they are they
might not represent the total catches of this species but simply those retained on board. It is also likely that the amounts
recorded refer to weights of processed specimens, not to live weights. In 2010, none of CPCs reported catches of
pelagic thresher sharks in the [OTC region.

Nominal and standardised CPUE Trends

Data not available at the IOTC Secretariat. There are no surveys specifically designed to assess shark catch rates in the
Indian Ocean. Historical research data shows overall decline both in CPUE and mean weight of thresher sharks
(Romanov, 2011, pers. comm,),

Average weight in the catch by fisheries
Data not available.

Number of squares fished

Catch and effort data not available.
STOCK ASSESSMENT

No quantitative stock assessment for pelagic thresher shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXXTV :
UPDATE ON THE IMPLEMENTATION OF THE IOTC REGIONAL OBSERVER SCHEME
Active Vessels LOAEZ‘!m List of Observer
a 2 N
CPCs or High Seas vessels Progress accredited Trip
- observers Reports
LL | PS [ GN BB submitted submitted
MEMBERS
- Australia has implemented an observer programme that — .
Australia 4 ? complies with the [OTC Regional Observer Scheme. YES: 2 YES: 3
Belize 5 No information received by the Secretariat. No No
China 20 China has an observer programme. No YES: 1
~Taiwan,China 562 No information received by the Secretariat, YES: 54 No
Comoros does not have vessel more than 24m on which
Comoros observer should be placed. 2 observers were trained under YES: 7 NA
the [OC Regional Monitoring Project, and 5 by SWIOFP.
Eritrea No information received by the Secretariat. No No
EU has an observer programme on-board its purse-seine
fleets, however the programme is limited due to the piracy Pariial:
. activity in the western Indian Ocean. 11 . -
European Union 47 | 21 ) . . EU.France: 7 YES: 1
EU has or is developing observer programmes on-board its BU Portueal: 3
longline fleets, i.e. La Réunion, Spanish and Portuguese hLLorugal: &
fleets.
France (OT) 5 No information received by the Secretariat. CYLES: 15 No
Guinea 3 No information received by the Secretariat. No No
India 53 India has not developed any observer programme so far. No No
Indonesia has an observer programme based in Benoa, Bali
Indonesia 996 with 5 trained observers. The number of observers should No No
double in 2012.
Iran, [sl. Rep. of 8 863 No information received by the Secretariat. No No
Japan has started its observer programme on the 1¥ of July
Japan 83 1 2010, and 14 observers are currently being deployed in the YES: 14 YES: 6
Indian Ocean,
Kenya is developing an observer programme and 5 observers
Kenya L have been trained under the SWIOFP fraining. No No
Korea has an observer programme since 2002 with 3
Kotea, Rep. of 13 observers being deployed in the Indian (cean giving a14.5% No No
coverage of the fishing operation in 2009. -
Madagascar is developing an observer programme. Five and
Madagascar 3 three observers have been trained respectively under the YES: § No
SWIOFP and the [OC projects.
Malaysia 41 1 No information received by the Secretariat, Na No
. Maldives vessels are monitored by field samplers at landing . .
Maldives, Rep. of 459 sites, Have in excess of 250 vessels larger than 24m. No No
Mauritius is developing an observer programme, and, 5 and 3
Mauritius 4 observers have been trained respectively under the SWIOFP No No
and the 10C projects.
Oman, Sul. of 48 No information received by the Secretariat, No No
Pakistan 19 No information received by the Secretariat. Ne Ne

22 The number of active vessels is given for 2010.
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Republic of

Philippines 7 No information received by the Secretariat. No No

Seychelles, ; Seychelles is developing an o'bserver programune, Four and e

Republic of 5 tSh\l;Te C;)Plzpse;vl;r;l :znl\ggeen’u'agled respectively under the YES: 7 No

projects.

Sierra Leone No information received by the Secretariat, No Neo

Sri Lanka 3346 gll:lo m l:ls not started the implementation of an observer No No

Sudan No information received by the Secretariat. No No

;eagfggia, United 3 No information received by the Secretariat. No No
Thailand 2 Thailand has not developed an observer programme so far. No No

United Kingdom UK does not have any active vessels in the Indian Ocean. N/A N/A

Vanuatu 4 No information received by the Secretariat. No No

COOPERATING NON-CONTRACTING PARTIES

Mozambique No information received by the Secretariat. No No

Senegal 3 No information received by the Secretariat. Neo No
-South-Africe, 23 No information received by the Secretariat. No
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APPENDIX XXXV
DRAFT PROPOSAL FOR MINIMUM REQUIREMENTS FOR CATCH AND EFFORT DATA

Record once per trip (or month for daily operation), unless gear configuration changes

1.1 REPORT INFORMATION

1) Date of the submission of logbook
2) Name of reporting person

1.2 VESSEL INFORMATION

1) Vessel name and/or registration number

2) IOTC number, where available
3) Call sign: if call sign is not available, other unique identifying code such as registration or fishing
license number should be used

4) Vessel size: gross tonnage and/or overall length (meters)

1.3 CRUISE INFORMATION
.For multiday fishing operations record the

1} Departure date and port
2) Arrival date and port

1.4 OTHER REQUIRED INFORMATION

Longline (Gear Configuration):
1) Average branch line length (meters): straight length in meters between snap and hook (Figure 1)
2) Average float line length (meters): straight length in meters from the float to the snap

3) Average length between branch (meters): straight length of main line in meters between
successive branch lines

4) Main line material classified into four categories:
a. Thick rope {Cremona rope)
b. Thin rope (PE or other materials)
¢. Nylon braided
d. Nylon monofilament
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Purse Seine
Gear configuration:

1)
2

Length and height of the purse seine net
Stretched mesh size

Search information:

Ly
2
3)

Days searched
Spotter plane used (Yes/No)
Supply vessel (Yes/No)

Gillnet (Gear Configuration):

1)

2)
3)
4)
5)

Minimum and maximum fishing depth of assembled net (meters): record the maximum and
minimum of the depth range fished

Mesh size of net (millimetres): record the mesh size used during the trip

Height of assembled net (meters): height on assembled net in meters

Netting material: e.g. nylon braid, nylon monofilament, etc.

Total length of net lost and not recovered (meters): record the total length lost during the trip

Pole and line (Gear configuration)

b
2)

Number of poles onboard
Number of fishermen

Record once per set/shot/operation

2.1 OPERATION

For longline:

1) Date of set (YYYY/MM/DD)

2) Position in latitude and longitude: either at noon (GMT) position or position of start of gear, area
code of operation (e.g. Seychelles EEZ, High seas, etc.) may be optionally used

3) GMT (24 hr) of starting setting the gear

4) Sea surface temperature at noon with one decimal point, if available (XX.X"C)

5} Number of hooks between floats: if there are different hooks counts between floats in a single set
then record the most representative (average) number

6} Total number of hooks used in the set

7) Number of light-sticks used in the set

8) Type of bait used in the set

For purse seine:

1) Date of event (YYYY/MM/DD)

2) Type of event: fishing set or deployment of a new FAD

3) Position in latitude and longitude and time of event, or if no event during the day, at noon (GMT)

4) If fishing set: specify if the set was successful, nil, well, type of school (FAD association, specify the
type (e.g. object, beacon, whale shark, whale, etc.) and/or free swimming school) :

5) Sea surface temperature at noon with one decimal peint, if available (XX.X°C)

For gillnet:

1) Date of set (YYYY/MM/DD): record the date for each set of day at sea (for days without sets)

2
3)

Total length of net (meters): length floatline used for each set in meters
Start fishing time: record the UCT time (24 hr) when starting each set
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4) Start and end position in latitude and longitude: record start and end latitude and longitude that
represent the area that your gear is set between. Record the latitude and longitude at noon for days
with no set.

5) Depth at which net is set (meters): approximate depth at which the gillnet is set

For Pole and Line:

1) Date of activity: record the day. Each day should be recorded separately.

2} Position: record the latitude and longitude at noon

3) Number of fishing gears used: Record the number of fishing poles used during the day

4) Start fishing time (record the UTC time (24 hr) immediately after bait fishing is complete and the
vessel heads to the ocean for fishing. For multiple days, the time at which search starts should be
recorded) and end fishing time (record the UTC time (24 hr) immediately after fishing is complete
from the last school. On multiple days this is the time fishing stopped from the last school.

5) Type of school: FAD associated and/or free school

2.2 CATCH
1) Catch weight (kg) or number by species per set/shot/fishing event for each of the species and form
of processing in section 2.3:
a. For longline by number and weight;
b. For purse seine by weight;
¢. For gillnet by weight;
d. For pole and line by weight or number

2.3 SPECIES

TABLE 1. List of elasmobranchs species to be recorded in the logbook for longline, purse seine and gillnet
fishing vessels.

For longline:
IOTC species |
Southern bluefin tuna (Thunnus maccoyii) Optional species to be recorded
Albacore (Thunnus alalunga) Thresher Sharks (Alopias spp.)
Bigeye tuna (Thunnus obesus) Tiger shark (Galeocerdo cuvier)
Yellowfin tuna (Thunnus albacares) Crocodile shark (Pseudocarcharias kamoharai)
Skipjack tuna (Katsuwonus pelamis) Great white shark (Carcharodon carcharias)
Swordfish (Xiphias gladius) _ Mantas and devils rays (Mobulidae)
Striped marlin (Tetrapfurus audax) Pelagic stingray (Pteroplatytrygon violacea)
Indo-Pacific blue marlin (Makaira mazara) Other requiem sharks (Carcharhinus spp.)
Black marlin (Makaira indica) Other sharks
Indo-Pacific sailfish (Istiophorus platypterus)y ~ Other rays
Other species
Shortbill spearfish (Tetrapturus angustirostris)
Blue Shark (Prionace glauca)
Mako Sharks (Isurus spp.)
Porbeagle (Lamna nasus)
QOceanic Whitetip Shark (Carcharhinus
longimanus)
Hammerhead Sharks (Sphyrnidae)
Other bony fish
Other sharks
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For purse seine:

IOTC species
Albacore (Thunnus alalunga)
Bigeye tuna (Thumnus obesus)

Optional species to be recorded
Oceanic whitetip shark (Carcharhinus longimanus)
Sitky shark (Carcharhinus falciformis)

Yellowfin tuna (Thunnus albacares) Whale shark (R’-"'""-'Odo” typus)
Skipjack tuna (Katsuwonus pelamis) Mantas and devils rays (Mobulidae)
Other IOTC species Other sharks
Other rays
Other bony fish
For gillnet:
IOTC species Other species

Albacore (Thunnus alalunga)
Bigeye tuna (Thurnus obesus)
Yellowfin tuna (Thunnus albacares)
Skipjack tuna (Katsuwonus pelamis)

Shortbill spearfish (Tetrapturus angustirostris)
Bhue Shark (Prionace glauca)

Mako Sharks (fsurus spp.)

Porbeagle (I.amna nasus)

Longtail tuna (Thunous tonggol)
Frigate and bullet tuna (duxis spp.)

Kawakawa (Euthynnus affinis)

Narrow-barred Spanish mackerel (Scomberomorus
CoOmmerson)

Indo-Pacific king mackerel (Scomberomorus
guitatus)

Swordfish (Xiphias gladius)

Indo-Pacific sailfish (Istiophorus platypterus)
Matlins (Tetrapturus spp.; Makaira spp.)

Other 10TC species

Oceanic-Whitetip-Shark(Carcharhinus longimanus) ———— —-
Hammerhead Sharks (Sphyrnidae)
Other bony fish
Other sharks

Optional species to be recorded
Thresher Sharks (4/opias spp.)
Tiger shark (Galeocerdo cuvier)
Crocodile shark (Pseudocarcharias kamoharai)
Great white shark (Carcharodon carcharias)
Mantas and devils rays (Mobulidae)
Pelagic stingray (Pteropiatytrygon violacea)
Other requiem sharks (Carcharhinus spp.)
Other sharks
Other rays

For pole-and-line:

I0TC species

Optional species to be recorded

Albacore (Thunnus alalunga)
Bigeye tuna (Thunnus obesus)
Yellowfin tuna (Thunnus albacares)
Skipjack tuna (Katsuwonus pelamis)
Frigate and bullet tuna (Auxis spp.)
Kawakawa (Euthynnus affinis)
Longtail tuna (Thunnus tonggol)
Narrow-barred Spanish mackerel
{(Scomberomorus commerson)
Other IOTC species

2.4 REMARKS

Other bony fish
Sharks
Rays
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1) Discard of tuna, tuna-like fish and sharks to be recorded by species in weight (kg) or number for all
gears should be recorded in the remarks™

2) Any interactions with whale sharks (Rhincodon typus), marine mammals, marine turtles and
seabirds should be recorded in the remarks

3} Other information is also written in the remarks

Note: The species included in the logbooks are regarded as minimum requirement. Optionally other
frequently caught shark and/or fish species should be added as required across different areas and
fisheries.

HANDLINE
All logbook information shall be recorded by day; where more than one fishing event is recorded for the
same day, it is advisable to record each fishing event separately

Record once in one cruise, or mronth where daily operation
1-1 INFORMATION OF REPORT

1) Fishing day {or Date of submission of the logbook, where multiple fishing days).

2) Name of reporting person
1-2 VESSEL INFORMATION

3) Vessel name and registration number

4} IOTC number, where available

5} Fishing License number

6) Licensed gears and species

7} Vessel size: Gross tonnage (in MT) and/or length overall (in m)
1-3 CRUISE INFORMATION

1) Departure date and port

2) Arrival date and port

HANDLINE
2-1 OPERATION
1) Date of fishing
Record the date of fishing, Each fishing day should be recorded separately.
2) Number of fishermen |
Record the number of fishermen on the boat by fishing day (fishing event)
3) Number of Fishing Gear

Record the number of fishing gear used during the day (fishing event). If the exact number is not
available a range may be used i) less than 5 lines, ii) 6-10 lines; iii) more than 11 lines.

4) Start Fishing Time

Record the UCT time {24 hr) corresponding to the time the boat heads to ocean for fishing. Where
fishing occurs on multiple days the time at which searching starts should be recorded.

5) End Fishing Time

Record the UCT time (24 hr) immediately after fishing is complete. This is the time in which the captain
decides to head home. On multiple days this is the time fishing stopped.

23 Recall the Recommendation 10/13 On the Implementation of a Ban on Discards of Skipjack Tuna,
Yellowfin Tuna, Bigeve Tuna and Non Targeted Species Caught by Purse Seiners
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6) Type of school (Anchored or drifting FAD, marine mammal, free, other)
Record the type of school, i.e. anchored FAD, drifting FAD, marine mammal associated, other.
7) Position of the catch

Record the latitude and longitude at the start of each fishing event; record the latitude and lbngitude at
noon for non-fishing days, where not in port.

Where information is recorded by day, record the 1° x 1° area(s) where fishing took place.
8) Bait
Record the type of bait used (e.g. fish, squid), where applicable

2-2 CATCH
Catch in number and weight (kg) by species

1) Catch number and Weight

For each species shown in section 2-3 caught and retained, record the number and estimated live weight
(kg), per fishing day (fishing event}.

2} Discard number and Weight

For each species shown in section 2-3 caught and not retained record the number and estimated live
weight (kg) discarded, per fishing day (fishing event).

2-3 SPECIES
Common name Scientific name
Yellowfin tuna Thunnus albacares
Bigeve tuna Thunnus obesus
Skipjack tuna Katsuwonus pelamis
Indo-Pacific sailfish Istiophorus platypterus
Black marlin Makaira indica
Other billfish
Longtail tuna Thunnus tonggol
Kawakawa Euthynnus affinis

| Frigate tuna/Bullet tuna Auxis spp.

Narrow-barred Spanish mackerel Scomberomorus commerson
Indo-Pacific king mackerel Scomberomorus guttatus
Sharks
Other fishes

2-4 REMARKS

1) Discard of tuna, tuna-like fish should be recorded in the remarks, to species level where possible.

2) Other relevant information is also written in the remarks.

Note: These species included in the logbook are regarded as minimum requirement. Optionally other
species should be added as species may differ depending on the area fished and type of fishery.
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TROLLING VESSELS
All logbook information shall be recorded by day; where more than one fishing event is recorded for the
same day, it is advisable to record each fishing event separately '

Récord once in one cruise
1-1 INFORMATION OF REPORT

8) Date of the submission of logbook.

9) Name of reporting person
1-2 VESSEL INFORMATION

10) Vessel name and registration number

11) IOTC number, where available

12) Fishing License number

13) Licensed gears and species

_ 14) Vessel size: Gross tonnage (in MT) and/or length overall (in m)

1-3 CRUISE INFORMATION

3) Departure date and port

4) Arrival date and port

TROLLING VESSELS
2-1 OPERATION

1) Date of fishiﬁg

Record the date of fishing. Each fishing day should be recorded separately.
2) Number of fishermen

Record the number of fishermen on the boat by fishing day (fishing event)
3) Number of Fishing Gear '

Record the number of lines and hooks used during the day (fishing event). If the exact number is not
available a range may be used i) less than 5 lines, ii) 6-10 lines; iii) more than 11 lines.

4) Time Fishing
Record the total number of hours fishing during the day (fishing event).
5) Number and type of school (Anchored or drifting FAD, marine mammal, free, other) fished

Record the number and type of school fished (i.e. anchored FAD, drifting FAD, marine mammal
associated or free) fished during the day.

6) Position of the catch

Record the latitude and longitude when fishing starts; record the latitude and longitude at noon for non-
fishing days, where not in port.

Where information is recorded by day, record the 1° x 1° area(s) where fishing took place.
7) Bait
Record the type of bait/lures used, where applicable

2-2 CATCH
Catch in number or weight (kg) by species

1) Number or Weight of fish retained

For each species shown in section 2-3 caught and retained, record the number or estimated live weight
(kg), per fishing day (fishing event).
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2-3 SPECIES

Common name Scientific name

" Yellowfin tuna Thurnus albacares

| Bigeye tuna Thunnus obesus
Skipjack tuna Katsuwonus pelamis
Albacore Thunnus alalunga
Swordfish Xiphias gladius
Indo-Pacific blue marlin Makaira mazara
Black marlin Makaira indica
Striped marlin Tetrapturus audax
Indo-Pacific sailfish Istiophorus platypterus
Other billfish
Longtail tuna Thunnus tonggol
Kawakawa Euthynnus affinis

| Frigate tuna/Bullet tuna Auixis spp.
Narrow-barred Spanish mackerel Scomberomorus commerson
Indo-Pacific king mackerel Scomberomorus guttatus

Sharks

Other fishes

2-4 REMARKS

1) Discard of tuna, tuna-like fish should be recorded in the remarks, to species level where possible in

number or live weight.

2) Other relevant information is also written in the remarks.
Note: These species included in the logbook are regarded as minimum requirement. Optionally other
species should be added as species may differ depending on the area fished and type of fishery.
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APPENDIX XXXVII

RULES OF PROCEDURE FOR THE SELECTION OF INVITED EXPERTS TO ATTEND

IOTC WORKING PARTY MEETINGS

Definition of an Invited expert
The role of an Invited Expert and the guiding principles for their selection are as follows (noting that Invited Experts are
NOT consultants, as they are unpaid, other than for return economy airfares and DSA to attend a meeting):

. Duties: (i) if possible/willing, to carry out tasks identified by the Working Party (WP) (to- be identified
separately for each meeting); (i) as applicable, attend and contribute to discussions at any
preparatory sessions {e.g. any pre-assessment workshops, noting that ideally, these may need to be
carried out several months in advance of a WP meeting), and at the WP meeting;

Capacity: The invited expert must have recognized experience and skill in the subjects for which they are
tasked;

Independence: The invited expert’s advice on matters relating to tasks defined by the WP should be based on the
principles of independence, impartiality and transparency. Therefore, the invited expert shall be
invited in their personal capacity without representing any CPCs and/or stakeholder. Participation
of experts based in IOTC developing coastal states shall be encouraged. Invited Experts should not
be:

» directly involved with current IOTC stock assessments or CPUE standardisations.
» from a CPC where a scientist is presenting a stock assessment or CPUE standardization,

Confidentiality: Invited Experts shall not divulge any information, including data considered confidential by the
Commission, as defined in IOTC Resolution 98/02.

Process for Selection
Process and timeline for the selection of an Invited Expert.
STEP Action Item Responsibility Due date

1 Chair of the Working Party (WP) (Vice-Chair if Chair not Chair of the WP | No later than 90 days prior
available) to distribute an email to the IOTC Science contact list | {or Vice-Chair) to the commencement of
{consisting of the combined WP and SC mailing list/s}, calling for the WP meeting or any
Invited Expert nominations. The call for nomination will include other preparatory sessions
a summary of the priority areas for contribution (identified during as identified by the WP,
the previous WP meeting, in combination with requests from the
SC and Commission), specific details to be provided by potential
candidates (e.g. one page CV), and the selection timeline.

2 Deadline for nominations: two weeks from the call for IOTC Science 14 days after the call for
nominations. Nominations should be made via return email to the | contact list nominations by the Chair
IOTC Science contact list. {Step 1 above)

3 Selection panel, consisting of the Chair and Vice-Chair of the | Selection panel Within 5 days of the
Working Party, in consultation with the Chair of the deadline for comments on
Scientific Committee to determine the most appropriate Invited candidates from
Expert/s for the meeting, taking into consideration budgetary patticipants
constraints, as advised by the Executive Secretary or his'her
delegate, Potential Invited Expert to be contacted by the Chair to
confirm availability.

4 Chair of the Working Party (or Vice-Chair) to advise the IOTC Chair of WP or Within 2 days of the
Science contact list of the successful Invited Expert/s, and request | alternate & selection meeting.
the Secretariat to commence the travel process. The IOTC Secretariat
Secretariat will also inform the IOTC Commissioner’s contact list
of the selected Invited Expert/s for each meeting.

5 Waorking Party meeting. Participants -
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APPENDIX XXXVIII
CONSOLIDATED SET OF RECOMMENDATIONS OF THE FOURTEENTH SESSION OF THE
SCIENTIFIC COMMITTEE (12—17 DECEMBER, 2011) TO THE COMMISSION

STATUS OF_TU'NA _AND TUNA-LIKE RESOURCES IN THE ]NDIAN OCEAN

(para Thef" C RECOMMENBED that the Comnnssmn note the management advice
“developed. for e'ach troplcal and temperate tuna specles ‘as prowded in the Executive Summary.
for each ecies. . .

; ore'(Thunnus alakmga) Anp_endlxX

SC14. 01

o
- o'"Bigeye tuna (Thunmus obesus) ~ Aﬁpendtz_x_l

o Skipjack tuna (Katsuworius pelamis) - Agnendlx X0
. ‘o Yellowfin tuna (T hunnus albacares) 'Agpendxx XHI
Tuna and mackerel Nentlc specles '
SC14 02 (pata. 132) The SC REC_OI_WME ED ‘that 'the Comm1ss1on note the management advice
- developed for each neritic tuiia species as prowded in'the Executive. Summary for éach specles

L0 Longtall tuna (Thurinis fongiol) - Appendix XIV - :
ad. Spamah_mackerel (Seomberamorus commerson) Appendlx XV

tuna (Auris ~ Appendix XVII :
Kawakawa (Euthjmnus qﬁ" ms) Appendlx Xvaor
Indo-Paclﬁc klIlg mackerel (SCOmberomorus gutt‘atus) Appendlx XIX

Billfish - : :
SC14.03 (para. 133) The SC RECOMMLENDED that the. Commission -note the management advnce
developed for each blllﬁsh species:as provided in the Executlve Summary for each speeles
o ‘Swordfish (Xiphias gladissy— AppendixX XX =
o Black marlin (Makaira indica) — Appendix XX1
© Indo-Pacific blue marlin’ (Makaira mazaray — Appendlx XXII
o Striped marlin (Tetrapturus audax) - Appendlx XXIIE

© Indo-Paclﬁc sallﬁsh (Isnophorus platypterus) Appendtx XXI V

'Marme turtles ' T ' -
SC14. 04 (para 134) The SC RECOMMENDEB that the Commwsmn note the management advu:e'

_species found i the Indxan Ocean
o- Marlne turtles ppgnglx
Sea_-bir.d_s T :
SC14.05  (para. 135) The sc- RECOMMENDED that the. Commnssmn note the management advice

_ developed for seabirds, a8’ prov1ded in the: Executive Summary encompassmg all’ spemes'
commonly mteractmg wi TC ﬁshenes for tuna, and tuna hke specles '

T o Seabu:ds pp_endlx

Sharks : .
SC14.06. (para. 136) The SC RECONDED that the: Commxssmn note the management advice
developed for-a subset of shark spec:1es commonly caught in IOTC ﬁshenes for tuna and tuna-
like species: Co '
o’ Blue sharks (Prtanace g!auca) Agpgndlx XXVI.
Oceanic wh1tet1p sharks (Carcharhiins Iangtmanus) Appendm XXVII
Scalloped hammerhead sharks (Spayrna fewini) - Appendix XXIX
Shortfin mako sharks {Zswrus oxyrinchus). — Appendix XXX
Silky sharks (Carcharhinus. ﬁt!cafomw) - Appendix XXXI .
Bigeye thresher sharks (dlopias superc:kosus) Appendix XXXII
Pelagic thresher sharks (4lppias pelagicusy~ Appendix XXXIII
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GENERAL RECOMMENDATIONS TO THE COMMISSION

Activities of the IOTC Secretariat in 2011

SC14.07 (para. 11) The SC RECOMMENDED that while the recruitment process for a new stock
assessment expert at the IOTC Secretariat is being finalised, the Secretariat hire an individual/s to
fill the staffing gap. This was considered to be particularly important given the upcommg tagging
symposium in late 2012.

National Reports from CPCs

SC14.08 (para. 13) Noting that the Commission, at its 15® Session, expressed concern regardmg the limited
submission of National Reports to the SC, and stressed the importance of proving the reports by
all CPCs, the SC RECOMMENDED that the Commission note that in 2011, 25 reports were
provided by CPCs, up from 15 in 2010 and 14 in 2009 (Table 2). The SC stressed the importance
of the submission of National Reports by all CPCs and urged those CPCs who did not met their
reporting obligations in this regard (7), to provide a National Report to the SC in 2012,

Status of development and implementation of Nation Plans of Action for seabirds and sharks

SC14.09 (para. 18) The SC NOTED the current status of development and implementation of Nation Plans
of Action for sharks and RECOMMENDED that all CPCs without an NPOA-Sharks expedite the
development and implementation of their NPOA-Sharks, and to report progress to the WPEB in
2012, recalling that NPOA-Sharks are a framework that should facilitate estimation of shark
catches, and development and implementation of appropriate management measures, which
should also enhance the collection of bycaich data and compliance with IOTC Resolutions,

Report of the Third Session of the Working Party on Temperate Tunas

SC14.10 (para. 32) Noting the request by the Commission at its. 15™ Session for a-new assessment of
albacore to be undertaken'in 2011 (para. 37 of the S15 report), the SC RECOMMENDED that
the Commission note that although a new assessment was undertaken in 2011, there remains
considerable uncertainty about the relationship between abundance and the standardized CPUE
series, and about the total catches over the past decade and that the WPTmT has limited
confidence in the assessment undertaken. Thus, there is an urgent need to carry out a revised stock
assessment for the albacore resource in the Indian Ocean in 2012, and the Commission should
consider allocating funds. for this purpose, noting that individual CPCs are finding it difficult to
justify expending the necessary resources to undertake stock assessments.

Status of catch statistics

SC14.11 (para. 57) The SC RECOMMENDED that the Commission note the status of catch statistics for
the main species of sharks, by major fisheries (gears), for the period 1950-2010, as provided in
Appendix VI:Tables a—c. Although some CPCs have reported more detailed data on sharks in
recent years, including time-area catches and effort, and length frequency data for the main
commercial shark species, the SC expressed strong CONCERN that the information on retained
catches and discards of sharks contained in the IOTC database remains very incomplete.

SC14.12 (para. 59) Noting that despite the mandatory reporting requlrements detailed in Resolutions 05/05,
08/04, 09/06, 10/02, 10/03, and 10/06, bycateh data remain largely unreported by CPCs and the
~ SC RECOMMENDED that the Compliance Committee and the- Commission address this non-
compliance by taking steps to develop mechanlsms which would ensure that CPCs fulfil their

bycatch reporting obhgatlons

'SC14.13 (pata. 60) The SC RECOMMENDED that the current IOTC Resolutmn 08/04 concemmg the
recording of catch by longline fishing vessels in: the IOTC area, Resolution 10/03 concerning the
recording of catch by fishing vessels in the IOTC area and Resolution 10/02 mandatory statistical
requirements for IOTC members and cooperating non-contracting partles be amended in order to
include a clear list of shark and marine turtle species or group of species, that should be recorded
and reported to the IOTC Secretariat as per the [OTC requirements for target species.

SC14.14 (para. 61) Noting that there is extensive literature available on pelagic shark fisheries and
interactions with fisheries targeting tuna and tuna-like species, in countries having fisheries for
sharks, and in the databases of governmental or non-governmental organizations, the SC
AGREED on the need for a major data mining exercise in order to compile data from as many
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sources as possible and attempt to rebuild historical catch series of the most commonly caught
shark species. In this regard, the WPEB- RECOMMENDED that the Scientific Committee
considers presenting a proposal to the Commission for this activity, including a budget

On Resolution 98/02 Data confidentiality policy and procedures

SC14.15 (para. 62) Noting that CPCs have begun to submit observer trip reports and observer data to the
IOTC Secretariat, and that confidentially rules contained apply to these data (Cf. Resolution
11/04, para. 12), the SC RECOMMENDED that Resolution 98/02 be amended in order to clearly
incorporate observer data in the data confidentiality policy of the IOTC.

Species identification cards — Sharks, seabirds and marine turtles
SC14.16 (para. 66) The SC RECOMMENDED that the Commission agree to allocate additional funds

from the IOTC accumulated funds, or other sources, be allocated to print and distribute the
identification cards for sharks, seabirds and marine turtles to developing coastal states.

Sharks - ERA

SC14.17 (para. 67) Noting the general lack of catch data on sharks the SC strongly RECOMMENDED
that an (Ecological Risk Assessment) ERA is conducted for sharks caught in fisheries targeting
tuna and tuna-like species in the Indian Ocean before the next session of the WPEB., In order to do

- 50, the SC RECOMMENDED that the Commission allocate specific funds for such an analysis.
Should a Fishery Officer be recrmted at the IOTC Secretariat, he/she may be in a position to
coordinate this task. :

Sharks — Wire leaders/traces

SC14.18 (para. 68) On the basis of information presented to the SC in 2011 and in previous years, the SC
RECOGNISED that the use of wire leaders/traces in longline fisheries may imply targeting of
sharks. The SC therefore RECOMMENDED to the Commission that if it wishes to reduce catch
rates of sharks by longliners it should prohibit the use of wire leaders/traces.

Sharks — Resolution 05/05 concerning the conservation of sharks caught in association with fwheﬂes

managed by IOTC
Fin to body weight ratio

SC14.19 (para. 69) The SC ADVISED the Commission to consider, that the best way to encourage fulll
utilisation of sharks, to ensure accurate catch statistics, and to facilitate the collection of biological
information, is to revise the IOTC Resolution 05/05 concerning the conservation of sharks caught
in association with fisheries managed by IOTC such that all sharks must be landed with fins
attached (naturally or by other means) to their respective carcass. However, the SC NOTED that
such an action would have practical implementation and safety issues for some fleets and may
degrade the quality of the product in some cases. The SC RECOMMENDED all CPCs to obtain
and maintain the best possible data for IOTC fisheries impacting upon sharks, mcluchng improved
species identification.

Sharks — Resolution 10/02 Mandatory statistical requirements for IOTC Members and Cooperating non-
Contracting Parties (CPC’S)

SC14.20 (para. 70) Noting that the collection and reporting of data on sharks as per the IOTC Resolution
10/02 mandato:y statistical requirements for IOTC Members and Cooperating non-Contracting
Parties (CPCs) is very poor at the moment, the SC RECOMMENDED that Resolution 10/02 is
reinforced by including specific requirements in the provision of nominal catch data for a list of
most commonly caught shark species (Table 3). The SC NOTED that nominal catch data can be
derived from logbook data, observer data or port sampling scheme. Furthermore, the Resolution
should be strengthened by amending the provision of catch-and-effort and size data to be
applicable to sharks species as well as other bycatch, noting that these data can be derived from

logbock or observer data.
Table 3, List of the most commonly caught-¢lasmobranch species.
Common name Species _ ' Code
Manta and devil rays Mobulidae MAN
Whale shark  Rhincodon typus RHN
Thresher sharks Alopias spp. THR
Mako sharks Isurus spp. MAK
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Silky shark  Carcharhinus falciformis - FAL

Oceanic whitetip shark Carcharhinus longimanus OCS
Blue shark  Prionace glauca ' BSH
Hammerhead shark Sphyrnidae SPY
QOther Sharks and rays SKH

Sharks — On Resolution 10/12 on the conservation of thresher sharks (famlly Alopiidae) caught in
association with fisheries in the IOTC area of competence

8C14.21

Seabirds
8Cl14.22

§C14.23
SCl14.24

SCl14.25

8C14.26

§C14.27

8C14.28

(para. 71) Noting that Resolution 10/12 on the conservation of thresher sharks (family Alopiidae)
caught in association with fisheries in the I0TC area of competence prohibits the retention of any
part or whole carcass of thresher sharks and that the collection of biological samples on dead
individuals would increase the scientific knowledge of these species, the SC RECOMMENDED
that Resolution 10/12 be amended in order to allow observers to collect biological samples
(vertebrae, tissues, reproductive tracts, stomachs) from thresher sharks that are dead at haulback.

{para. 79) The SC RECOMMENDED that the specifications for the design and deployment of
bird scaring lines be amended in order to take into account different specifications depending on
the size of the longline fishing vessel, as follows:

Bird-scaring line design
1. The bird-scaring line shall be a minimum aerial extent of 100 m in length for vessels
that exceed 35 m in length and of 75 m in length for vessel less or equal to 35 m in
length. If the bird-scaring line is less than 150 m in length, it will include an object
towed at the seaward end to create tension to maximise aerial coverage. The section
above water shall be a strong fine line of a conspicuous colour such as red or orange.

Deployment of bird scaring lines
1. The bird scaring line shall'be deployed before longlines enter into.the water.

2. The vessels exceeding 35 m in length should deploy two lines with an acrial extent of
100 m minimum. The vessels that are less or equal to 35 m in length could deploy a
single line with an aerial extent of 75-m minimum. To achieve this coverage the line
shall be suspended from a point a minimum of 5 metres above the water at the stern on
the windward side of the point where the branch line enters the water.
(para. 81) The SC RECOMMENDED that Resolution 10/06 be strengthened in order to make the
reporting of seabird interactions mandatory for vessels fishing for species under the IOTC
mandate. _
(para. 82) The SC RECOMMENDED that any amendment to Resolution 10/06 should allow
sufficient time for orderly implementation, to allow traxmng and redevelopment of gears and
operations.
(para. 83) The SC RECOMMENDED that the Commission consider revising Resolution- 10/06
On Reducing the Incidental Bycatch of Seabirds in Longline Fisheries, noting the technical
specifications and other considerations outlined and agreed to by the SC in paragraphs 73 to 82 of
the report of the SC14.
(para. 84) The SC AGREED that seabird identification can be very difficult, even for trained
scientific observers, and RECOMMENDED that observers take photographs of seabirds caught
by fishing vessels and submit them to seablrd experts, or to the IOTC Secretariat, for confirmation
of identification.

: (para_. 85) As a matter of consistency and to increase the reporting of seabird interactions, the SC

RECOMMENDED that the recording of interactions with seabirds (as a group) be included in
the minimum requirements for logbooks or through observer programmes for all fleets.

(para. 86) The SC further RECOMMENDED the Commission consider that more research is
conducted on the identification of hot spots of interactions of seabirds with fishing vessels.

Marine turtles

8C14.29

(para. 88) Noting the general lack of data on incidental catch of marine turtles, the SC
RECOMMENDED that an ERA be conducted for marine turtles caught in' fisheries targetmg
tuna and tuna-like species in the Indian Ocean before the session of the WPEB where marine
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SC14.30

SC14.31

SC14.32

turtles will be a priority. In order to do so, the SC RECOMMENDED that the Commission
allocate specific funds for such an analysis.

(para. 89) Noting that reporting of interactions with marine turtles is already mandatory through
Resolution 09/06 which states “CPCs shall collect (including through logbooks and observer
programs) and provide fo the Scientific Committee all data on their vessels’ interactions with
marine turtles in fisheries targeting the species covered by the IOTC Agreement” (Res.09/06,
para.2), and in order to increase the reporting of interactions, the SC RECOMMENDED that the
recording of marine turtles caught as bycatch is included in the minimum requirements of
logbooks or through observer programmes for all fleets fishing in the IOTC area.

(para. 91) The SC RECOMMENDED that current IOTC Resolution 09/06 on Marine Turtles be
strengthened to ensure that CPCs report annually on the level of incidental catches of marine
turtles by species.

{para. 92) Notmg that paragraph 4 of Resolutlon 09/06 on Marine Turtles currently refers to “hard
shelied turtles”, which could be read to exclude leatherback turtles, and noting the Scientific
Committee’s previous recommendation to the Commission that the resolution should apply to
leatherback turtles, the SC RECOMMENDED that the Commission revise Resolution 09/06 on
mavrine turtles so that the term “hard-shelled” be deleted and replaced by “marine” to ensure
application to all marine turtle species.

Redundant/obsolete Conservation and Management Measures (Resolutions and Recommendations)

S5C14.33

(para. 93) The SC RECOMMENDED that the Commission revoke the following Conservation
and Management Measures, noting that they have either been superseded by a new Resolution
adopted by the Commission, but were not specifically revoked (Recommendation 05/09 and
05/08), or the CMM was to carry out a specific scientific task which is now complete (Resolution
00/02):

¢ Recommendation 05/09 On incidental mortality of seabirds

¢ Recommendation 05/08 On sea turtles and Resolution 09/06 On marine turtles

¢ Resolution 00/02 On a survey of predation of longline caught fish.

Report of the First Session of the Working Party on Neritic Tunas

SC14.34

(para. 97) The SC AGREED that there was an urgent need to carry out stock assessments for
neritic tunas in the Indian Ocean, however at present the data held at the IOTC Secretariat would
be insufficient to undertake this task. As such, the SC RECOMMENDED that the Commission
consider allocating appropriate funds to further increase the capacity of coastal states to collect,
report and analyse catch data on neritic tuna and tuna-like species in the Indian Ocean.

IOTC Observer Trip Report Template

SC14.35

SC14.36

{para. 99) Noting that in 2010, the SC requested that the WPDCS discuss collection and reporting
by observers of the data items below:
¢ Information on the type and numbers of branch lines and wire leaders used (longline)
Information on the number and type of electronic equipment used on board
Area resolution (1 degree square at present)
Information on the state of the sea and weather conditions
Information on depredation
Information on lost fishing gear
Information on the number of hooks used by type and size.
and noting the difficulties that some observers may have in collecting and reporting of the
data items that are requested in the observer trip report template (seven items listed above), -
and further noting that collecting this information may compromise access to other basic data
on board longline vessels, the SC RECOMMENDED that the Commission allow for some
flexibility in the collection and reporting of these data, until such a time where the CPCs
concerned are in a position to collect and provide this information.
(para. 100) Noting that the use of monofilament leaders may allow sharks to escape by biting
through the line (removing the hook), in contrast to wire leaders which are not prone to ‘bite-off”,
the SC RECOMMENDED that, where possible for fleets that have not already prohibited the use
of wire leaders, the number of ‘bite-off per leader type is added to the longline hauling

. & & 8 & &
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SC14.37

SC14.38

5C14.39

SC14.40

information recorded by the observer (currently in the IOTC observer form FORM 4-LL - Fishing
Event Longline). '

(para. 101) Noting that the current observer trip reporting template includes summaries of catch
and bycatch by 1° square as required in Resolution 11/04, and that there is no summary of the
effort exerted during the trip at the same scale, the SC RECOMMENDED that a new table is
added to the observer trip reporting template that would ensure effort during the trip is recorded,
as follows:

Year Month | Square (1°x1°) Effort deployed

Longline: number of hooks deployed

Purse seine on free-schools: number of fishing sets

Purse seine on associated schools; number of fishing sets, and
number of new FADs deployed

Gillnet; number of panels deployed

Pole-and-line: number of fishing days

Handline: number of fishing days

Troll-line: number of fishing days

(para. 102) The SC RECOMMENDED that the observer trip report is submitted in an electronic
format, where possible, noting that the forms/tables in the observer trip report template are for
illustrative purposes and that the complete information required could be reported in a different
format,

{para. 103) Noting that at present, the observer reporting template includes obligatory reporting of
information concerning waste management on board the fishing vessel (International Convention
for the Prevention of Pollution from Ships — MARPOL), the SC RECOMMENDED that the
reporting of this information be made optional, as most fishing vessels are already bound by this
international regulation.

(para. 104) Noting that the reporting of transhlpment events have to be reported through the IOTC
Transhipment Programme, and that the IOTC Transhipment Programme applies only where
transhipments involve a fishing vessel with LOA 24 m or greater and carrier vessels, pointing out
that transhipments between: fishing vessels, in particular, fresh-tuna longliners, are very common,
the SC AGREED that in order to avoid duplication, observers under the IJOTC Regional Observer
Scheme can refrain from reporting Transhipments when those events are recorded by observers
under the IOTC Transhipment Programme, RECOMMENDING that this is incorporated into the
observer report,

Activities under the IOTC-OFCF Project

SC14.41

(para. 107) Acknowledging the value of projects such as the IOTC-OFCF in the region, the SC
NOTED with thanks the support offered by the IOTC-OFCF project since 2002, and strongly
RECOMMENDED that the activities carried out under the IOTC-OFCF project, including the
IOTC-OFCF project itself, continue aﬂer the project ends in March 2013,

Meeting participation fund

SC14.42

SC14.43

(para, 108) The SC NOTED that the increased attendance by national scientists from developing
CPCs to IOTC Working Parties in 2011 was partly due to the IOTC Meeting Participation Fund
(MPF), adopted by the Commission in 2010 (Resolution 10/05 on the establishment of a Meeting
Participation Fund for developing IOTC Members and non-Contracting Cooperating Parties),
and RECOMMENDED that the Commission maintain this fund into the future.

(para. 109) The SC RECOMMENDED that the Commission consider the problems encountered
by potential MPF recipients in 2011. Specifically, there were a number of officially funded
recipients who could not attend the various [OTC meetings at the last moment due to
internal/domestic administrative processes (mcludmg but not limited to South Africa, LR. Iran). In
some cases this resulted in loss of the Commission’s MPF funds due to late cancellations.

Dedicated workshop on CPUE standardisation
SC14.44 (para. 110) Noting the combined recommendanons from the WPB, WPTmT and WPTT to hold a

dedicated workshop on CPUE - standardization in 2012, the SC RECOMMENDED that a
dedicated, informal workshop on CPUE standardization, including issues of interest for other
IOTC species, should be carried out before the next round of stock assessments in 2013, and that
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where possible it should include a range of invited experts, including those working on CPUE
standardisation in other ocean/RFMOs, in conjunction with-scientists from Japan, Republic of
Korea and Taiwan,China, and supported by the IOTC Secretariat. The SC NOTED the CPUE
workshop organised by ISSF and scheduled to be held late March 2012 in Hawai’i, USA, and
urged national scientists working on purse seine CPUE standardisations to attend where possible.

Increased workload and staffing at the IOTC Secretariat

SC14.45

(para. 114) The SC RECOMMENDED that an additional Fishery Officer (P3 or P4) be hired, or
consultants contracted, to handle a range of issues related to bycatch, including those from the
Commission relating to ecosystems and bycatch issues (see para. 113).

Examination of the Effect of Piracy on Fleet Operations and Subsequent Catch and Effort Trends

SC14.46

(para. 127) In response to the request of the Commission (para. 40 of the S15 report), the SC
RECOMMENDED that given the lack of quantitative analysis of the effects of piracy on fleet
operations and subsequent catch and effort trends, and the potential impacts of piracy on fisheries
in other areas of the Indian Ocean through the rélocation of longliners to other fishing grounds,
specific analysis should be carried out and presented at the next WPTT meeting by the CPCs most
affected by these activities, including Japan, Republic of Korea and Taiwan,China.

Implementation of the Regional Observer Scheme

§5C14.47

SC14.48

(para. 139) The SC RECOMMENDED that all IOTC CPCs urgently implement the requirements
of Resolution 11/04 on a Regional Observer Scheme, which states that: “The observer shall,
within 30 days of completion of each trip, provide a report to the CPCs of the vessel. The CPCs
shall send within 150 days at the latest each report, as far as continuous flow of report from
observer placed on the longline fleet is ensured, which is recommended to be provided with 1°x1°
format to the Executive Secretary, who shail make the report available to the Scientific
Committee upon request. In a case where the vessel is fishing in the EEZ of a coastal state, the
report shall equally be submitted to that Coastal State.” (para. 11), NOTING that the timely
submission of observer trip reports to the Secretariat is necessary to ensure that the Scientific
Commiittee is able to carry out the tasks assigned to it by the Commission, including the analysis
of accurate and high resclution data, in particular for bycatch, which would allow the scientists to
better assess the impacts of fisheries for tuna and tuna-like species on bycatch species.

(para. 143) The SC AGREED that such a low level of implementation and reporting is
detrimental to its work, in particular regarding the estimation of incidental catches of non-targeted

‘species, as requested by the Commission and RECOMMENDED the Commission to consider

how to address the lack of implementation of observer programmes by CPCs for their fleets and
reporting to the IOTC Secretariat as per the provision of Resolution 11/04 on g Regional Observer
Scheme, noting the update provided in Appendix XXX1V,

Implementation of the Precautionary approach and Management strategy Evaluation

SC14.49

SC14.50

{(para. 146) Noting that the development of an MSE process will require management objectives
to be specified, the SC RECOMMENDED that the Commission provide clear guidance in this
regard, noting that the adoption of the Precautionary Approach, as defined in the Fish Stocks
Agreement, may be the first step. '

(para. 149) The SC RECOMMENDED that interim target and limit reference points be adopted
and a list of possible provisional values for the major species is listed in Table 5. These values
should be replaced as soon as the MSE process is completed. Provisional target reference points
would be based on the MSY level of the indicators, and on different multipliers for the limit
reference points. :

Table 5. Interim target and limit reference points.

Stock ‘Target Reference Point Limit Reference Point
Albacore ' B-MSYi Frsy 0.4*Busy; 1.4¥F gy
Bigeye tuna Busy: Fusy 0.5 *Bng; 1.3 *FMSY
Skipjack tuna Busy; Fusy 0.4*Bysy; 1.5*Fusy
Yellowfin tuna Busy; Fusy. ‘ 0.4¥Bsav; 1.4*Fey
SWOI'd_ﬁSh BMgY; .FMSY 0.4*Bmy; 1-4‘FMSY
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8C14.51

(para. 157) The SC ENDORSED the roadmap presented for the implementation of MSE in the
Indian Ocean in IOTC-2011-8C14-36 and RECOMMENDED the Commission agree to initiate
a consultative process among managers, stakeholders and scientists to begin discussions about the
implementation of MSE in IOTC. '

Data Provision Needs — by gear

8Cl14.52

5C14.53

sSC14.54

(para. 169) The SC RECOMMENDED that the minimum recording requirements for handline
and trolling provided in Appendix XXXV be incorporated into the revised proposal for minimum
recording requirements as detailed in para. 170.

{para. 170} The SC RECOMMENDED that IOTC Recommendatlon 11/06 be medified to

include the elements as provided in Appendix XXXV, noting that the lists of species to be
recorded, as detailed in section 2.3 of Annex II, and makes collection of these data mandatory.
(para. 171) The SC RECOGNISED that not all CPCs attended the SC meeting and that some of
these CPCs, especially coastal states, may have difficulties implementing new minimum data
requirements immediately. The SC therefore RECOMMENDED that the Commission adopt a
flexible approach to any further resolutions on minimum data requirements, e.g. through staged
implementation over a period of two years,

Outlook on Time-Area Closures

3C14.55

SC14.56

(para. 173) Noting that the request contained in Resolution 10/01 does not specify the expected
objective to be achieved with the current or alternative time area closures, and that the SC and
WPTT were not clear about the intended objectives of the time-area closure taking into account
recent reduction of effort as well as recent likely recovery of the yellowfin tuna population, the
SC RECOMMENDED that the Commission specify clear objectives as to what are the

‘management objectives to be achieved with this and/or alternative measures. This will, in turn,

guide and facilitate the analysis of the SC, via the WPTT in 2012 and future years.

(para. 174) Noting the lack of research examining time-area closures in the Indian Ocean by the
WPTT in 2011, as well as the slow progress made in addressing the Commission request, the SC
RECOMMENDED that the SC Chair begins a consultative process with the Commission in
order to obtain clear guidance from the Commission about the management objectives intended
with the current or any alternative closure. This will allow the SC to address the Commission
request more thoroughly.

Evalnation of the IOTC time-area closure

8C14.57

SC14.58

(para. 178) The SC RECOMMENDED that the Commission note that the current closure is
likely to be ineffective, as fishing effort will be redirected to other fishing grounds in the Indian
Ocean. The positive impacts of the moratorium within the closed area would likely be offset by
effort reallocation. For example, the WPTmT noted that longline fishing effort has been
redistributed to traditional albacore fishing grounds in recent years, thereby further increasing
fishing pressure on this stock.

(para 179) Noting that the objective of Resclution 10,*’01 is to decrease the overall pressure on the
main targeted stocks in the Indian Ocean, in particular yellowfin tuna and blgeye tuna, and also to
evaluate the impagct of the current time/area closure and any alternative: scenarios on tropical tuna
population, the SC RECOMMENDED that the Commission specify the level of reduction or the
long term management objectives to be achieved with the current or alternative time area closures,
as these are not contained within the Resolutlon 10/01.

Alternative Management Measures; Impacts of the Purse-Seine Fishery; Juvenile Tuna Catches

8C14.59

(para. 186) The SC RECOMMENDED that the Commission note that:

o most of the evidence provided to date has indicated that the resource in the southwest
Indian Ocean has been overfished in the past décade and biomass remains below the level
that would produce MSY (Bumsy), however recent declines in catch and effort have brought
fishing mortality rates to levels below Fysy. There is a risk of reversing the rebuilding trend
if there is any increase in catch in this region. Thus, catches in the southwest Indian Ocean
should be maintained at levels at or below those observed in 2009 (6,600 t), unt:ll there is
clear evidence of recovery and biomass exceeds Busy.

e the southwest region should continue to be analysed as a special resource, as it appears to
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be highly -depleted compared to the Indian Ocean as a whole. However the difference in
depletion does not appear to be as extreme as analyses in previous years have suggested. A
review of the spatial assumptions should be conducted following the final resilts of the
Indian Ocean Swordfish Stock Structure (IOSSS) project and the analysis of tagging
experiments undertaken by SWIOFP. '

« that thete is no current-need to apply additional management measures to the southwest

~ Indian Ocean, although the resource in the area should be carefully monitored.

» that the Working Party on Methods will be progressing Management Strategy Evaluation
over the coming year that will aid in addressing the Commission’s request, which was
considered as the appropriate mechanism for this work.

SC14.60 (para. 190) The SC NOTED however, that the fishery statistics available for many fleets, in
particular for coastal fisheries, are not accurate enough for a comprehensive analysis as has been
repeatedly noted in previous WPTT and SC reports. In particular, the SC RECOMMENDED that
all CPCs catching yellowfin tuna should undertake scientific sampling of their yellowfin tuna
catches to better identify the proportion of bigeye tuna catches. Therefore, the SC
RECOMMENDED the couniries engaged in those fisheries to take immediate actions to reverse
the situation of fishery statistics reporting to the IOTC Secretariat.

$C14.61 (para. 192) The SC ADVISED the Commission that the Western and Central Pacific Fisheries

‘ Commission has implemented since 2009 a FAD closure for the conservation of yellowfin tuna
and bigeye tuna juveniles which has been very effective. The SC RECOMMENDED further
investigation of the feasibility and impacts of such a measure, as well as other measures, in the
context of Indian Ocean fisheries and stocks.

Progress in Implementation of the Recommendations of the Performance Review Panel

8C14.62 (para. 195) The SC RECOMMENDED that the Commission note the updates on progress
regarding Resolution 09/01 — on the performance review follow—up, as provided at Appendix
XXXV, '

Schedule and Priorities of Working Party and Scientific Committee Meetings for 2012 and Tentatively
for 2013

SC14.63 (para. 197) The SC RECOMMENDED that the Commission endorse the schedule of Working
Party and Scientific Committee meetings for 2012, and tentatively for 2013 (Table 8).

Table 8. Schedule of Working Party and Scientific Committee meetings for 2012, and tentatively
for 2013.

2012 2013 (tentative)
Date Location Date Location

Meeting

| Pending 3y

D). . °| Penang. Mataysia

Tunas . _ ling (3) |
Workmg Party on Data . ] _

Coliection and Statistics nil _ nil 56 Dec TBD
Scientific Committee 1015 Dee (6d) | Vietora, Seychelles | 9-14 Dec (6d) TRD

Requests from the Commission

SC14.64 (para. 222) Noting that each year the Commission makes a number of requests to the SC without
clearly identifying the task to be undettaken, its priority against other tasks previously or -
simultaneously assigned to the SC and without assigning a budget to fund the request made, the
SC RECOMMENDED that these matters_be addressed by the Commission at its next session.

Election of a Chairperson and Vice-Chairperson for the Next Biennium

SC14.65 (para. 232) The SC RECOMMENDED that the Commission note the new Chair, Dr. Tom
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Nishida (Japan) and Vice-Chair, Mr, Jan Robinson (Seychelles), of the SC for the next biennium,
as well as the Chairs and Vice-Chairs of each of the Working Parties as provided in Appendix
Vil

Review of the Draft, and Adoption of the Report of the Fourteenth Session of the Scientific Committee

8C14.66 (para. 233) The SC RECOMMENDED that the Commission consider the consolidated set of
recommendations arising from SC14, provided at Appendix XXXVIII,

RESEARCH RECOMMENDATIONS AND PRIORITIES

Working Party on Billfish (WPB) — Research Recommendations and Priorities
SC14.67 (para. 201} The SC RECOMMENDED that marlins and sailfish undergo CPUE analysis in 2012,
with striped marlin taking priority over other species.
SC14.68 (para. 202) The SC RECOMMENDED that as a matter of priority, striped marlin be the subject
' of CPUE analysis in 2011, and that CPUE series be compared among flects where possible.
SC14.69 (para. 203) The SC AGREED that there was no urgent need to carry out stock assessments for the
swordfish resources in the Indian Ocean in 2012, and RECOMMENDED that efforts over the
coming year be focused on the other billfish species, in patticular on striped marlin,
SC14.70 (para. 204) The SC RECOMMENDED the followmg core areas as priorities for research over
the coming year; :
s Swordfish stock structure and migratory range — using genetics
Swordfish stock structure and movement rates — using tagging techniques
Billfish species growth rates
Size data analyses
Stock status indicators — exploration of indicators from avallable data
CPUE standardization — swordfish, marlins and sailfish
Stock assessment — Istiophorids
Depredation — focus on the southwest
Working Party on Temperate Tunas (WPTmT)
Stock assessment
SC14.71 (para. 206): The SC AGREED that there was an urgent need to carry out revised stock

assessments for the albacore resource in the Indian Ocean in 2012, and RECOMMENDED that
the Commission consider approving funds for this purpose.

- Stock structure
SC14.72 (para. 207) Noting that at present very little is known about the _population structure and migratory
range. of albacore in the Indian Ocean, other than the possible connectivity with the southern
Atlantic, the SC RECOMMENDED that a research project addressing the albacore stock
 structure, migratory range and movement rates in the Indian Ocean.be considered at its 2012
annual meeting as this project is assigned a high pnonty
Additional core topics for research.
SC14.73 (para. 208) The SC RECOMMENDED that the following core topxc areas as priorities for
research over the coming year:
¢ Size data analyses
* Growth rates and ageing studies
o Stock status indicators — exploration of indicators from available data
¢ Collaborate with SPC-OFP to examine their current simulation approach to determine
priority research areas.
Working Party on Tropical Tunas (WPTT)
CPUE standardisation
SC14.74 (para. 211) The SC RECOMMENDED that if possible, the IOTC Secretariat and Maldivian
scientists continue the joint effort to standardize the Maldivian pole-and-line CPUE in preparatlon
for assessment in 2012.

Page 257 of 259



I0TC-2011-SC14-R[E]

SC14.75 (para. 212) The SC RECOMMENDED: that standardization of purse seing CPUE be made where
_ posmble using the operational data on the fishery, and that participants working on CPUE for the
main fleets, attend the CPUE standardization workshop being organized by ISSF in Honolulu
Hawaii in 2012.
. Stock assessment :

SC14.76 (para. 213) Noting the difficulty of carrying out stock assessments for three tropical tuna species
in a single year, the SC RECOMMENDED to a revised assessment schedule on a two- or three-
year cycle for the three tropical tuna species as outlined in Table 9. Following the uncertainty
remaining in the yellowfin tuna assessment the SC AGREED that priories for stock assessments
in 2012 would be yellowfin tuna (Multifan-CL and SS3, Yield per recruit and possibly others)
with an update of fishery indicators for the other two species.

Table 9. New schedule proposed for tropical tuna species stock assessment.
Species/Assessment 5507 a3 2014 2005 2006 2017

year
Yellowfin tuna Full Update  Update Full Update  Update
Skipjack tuna Update Full Update  Update Full Update
Bigeye tuna Update  Update Full Update  Update Full

Note: the schedule may be change depending on the situation of the stock from various sources
such as fishery indicators, Commission requests -etc.
Additional topics for research
SC14.77 (para. 214) The SC RECOMMENDED the followmg core topic arcas as priorities for research
over the coming year in order of priority: update of the Brownie-Peterson method for the 3
tropical tuna species (possible issue for the 2012 10 Tuna Tagging Symposium),
s  An updated yellowfin tuna growth curve (work in progress to be presented to 2012 Tuna
Tagging Symposium),
+  Multi-gear yield per recruit.
Working Party on Ecosystems and Bycatch (WPEB
SC14.78 (para. 215) The SC AGREED that sharks should be the priority for the next meeting of the
~ WPEB in 2012, and seabirds, marine turtle, marine mammals and other bycatch should be
reassessed as priorities at the next session of the SC. Thus, the SC RECOMMENDED the
following core topic areas as priorities for research over the coming year,
¢  Ecological Risk Assessment '
i. All sharks
+ CPUE analyses
i. Oceanic whitetip shark
ii. Other sharks
¢  Stock status analyses
i. Oceanic whitetip shark
ii. Other sharks
¢  Capacity building
i. Scientific assistance to CPCs and specific fleets considered to have the highest risk to
bycatch species (e.g. gillnet fleets and longline fleets).
Working Party on Neritic Tunas (WPNT)
Stock structure
SC14.79  (para. 216) Noting that at present very little is known about the population structure and migratory
range of most neritic tunas in the Indian Ocean, the SC RECOMMENDED a research plan that
includes two. separate research lines; i) genetic research to determine the connectivity of neritic
tunas throughout their distributions, and ii) tagging research to better understand the movement
dynamics, possible spawning locations, and post-release mortality of neritic tunas from various
fisheries in the Indian Ocean. These should be considered high priority research projects for 2012
and 2013.
Biological information

5C14.80 (para. 217) The SC RECOMMENDED that quantitative biological studles are required to
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SC14.81

SC14.82

determine matuﬁty-at—age.and fecundity-at-age relationships, and age and growth for all neritic
tunas throughout their range. . '

CPUE standardisation

(para. 219) The SC RECOMMENDED that where feasible, support should be provided by the
IOTC Secretariat and other CPCs, to aid in the development of standardised CPUE series for each
neritic tuna species.

Stock assessment

(para. 221) The SC AGREED that there was an urgent need to carry out stock assessments for
neritic tunas in the Indian Ocean, however at present the data held at the IOTC Secretariat would
be insufficient to undertake this task. As such, the SC RECOMMENDED tihat the Commission
consider allocating appropriate funds to further increase the capacity of coastal states to collect,
report and analyse catch data on neritic tunas.
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Fig. 5 (cont). Kawakawa; Length frequency distributions (total amount of fish measured by lcm length
class by decade) derived from the data available at the IOTC Secretariat for selected fisheries and periods.
TR: Troll line fisheries: i. Indonesia 1980—89, ii, Malaysia 198089, iii. Sri Lanka 199099, iv. Sri Lanka
2000—06. HD: Hand line fisheries: i, Sri Lanka 1990-99, ii. Sri Lanka 2000—06. UN: Unclassified fisheries
(mainly pole and line): i. Maldives 1990-99, ii. Maldives 2000-06

STOCK ASSESSMENT

A preliminary surplus production assessment indicates that the Indian Ocean stock may be fully- exploited/over
exploited and the current spawning stock size levels may be at optimal spawning stock size (0.99). Further exploratory
analysis of the data available should be undertaken in preparation for the next WPNT meeting. The preliminary
estimation of stock indicators was attempted on the cateh and effort datasets from the Indian and Thailand fisheres,
and the Maldives baitboat and troll line fisheries (described above). However, there is considerable uncertainty about
the degree to which this and other indicators represent abundance as factors such as changes in targeting practices,
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discarding practices, fishing grounds and management practices are likely to interact in the depicted trends. Further
work must be undertaken to derive additional stock indicators for this species, because in the absence of a quantitative
stock assessment, such indicators represent the only means to monitor the status of the stock and assess the impacts of
fishing,

TABLE 6. Kawakawa (Euthynnus affinis) stock status summary

Management Quantity Aggregate Indian Ocean
2011 catch estimate 134,660t
Mean catch from 20072011 143,314 t
MSY (80% CI) unknown

Data period used in assessment -
Faou1/Fusy (80% CI) -
B2o11/Busy (80% CT) -
SBZ{)I lr"‘SBMSY -
B3011/Bo (80% CI) -
5B2011/SBg -

Bag11/Bo, F=0 -
SB2511/SBg, 70 -

LITERATURE CITED
Abdussamad EM, Rohit P, Said Koya KP, Sivadas M (2012) Status and potential of neritic tunas exploited from
Indian waters. [OTC-2012-WPNT02~10 Rev_1

Kaymaram F, Darvishi M (2012) Growth and mortality parameters of Euthynnus affinis in the northern part of the
Persian Gulf and Oman Sea. IOTC-2012-WPNT02-14 Rev 1

Froese R & Pauly DE, 2009. FishBase, version 02/2009, FishBase Consortium, www fishbase.org,

Taghavi Motlagh SA, Hashemi SA and Kochanian P, 2010. Population biology and assessment of kawakawa
(Euthynnus affinis) in coastal waters of the Persian Gulf and Sea of Oman (Hormozgan Province).
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APPENDIX XX1
EXECUTIVE SUMMARY: LONGTAIL TUNA

Indian Ocean Tuna Commission
Commission des Thons de FQcéan Indien

iote ctoi

Status of the Indian Ocean longtail tuna (LOT: Thunnus tonggol) resource

TABLE 1. Longtail tuna: Status of longtail tuna (Thunnus tonggol) in the Indian Qcean

2012 stock
Indicators status
determination

Area'

Catch®2011: | 177,795 t
Average catch? 2007-2011: | 134,871t

Indian Ocean _ MSY: | unknown
Fzo11Fmsy: | unknown

SBzm ];SB MIY" unknown

SBagy1/SBo: | unknown
'"Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
Nominal catches represent those estimated by the IOTC Secretariat, If these data are not reported by CPCs, the IOTC Secretariat estimates
total catch from & range of sources including: partial catch and effort data; data in the FAO FishStat database; caiches estimated by the IOTC
from data collected through port sampling; data published through web pages or other means; data reported by other parties on the activity of
vessels; and data collected through sampling at the landing piace or at sea by scientific observers.

Colour key Stock overfished(SB,ew/SBusy< 1) | Stock not overfished (SBy/SBusy 1)

Stock subject to overfishing(F ea/Frsy=> 1)
Stock not subject to overfishing (Fype/Frigy< 1)
Not assessed/Uncertain

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty about stock structure and about the total catches. A preliminary
surplus production assessment undertaken in 2012 indicates that the Indian Ocean stock may be fully exploited/over
exploited and the current spawning stock size levels may exceed Sygy by 50% and spawning stock size levels
currently and further work is urgently required in 2013. However, further exploratory analysis of the data available
should be undertaken in preparation for the next WPNT meeting before the assessment results are used for stock status
determination. Due to a lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore
stock status remains uncertain (Table 1). However, aspects of the biology, productivity and fisheries for this species
combined with the lack of data on which to base a more formal assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for longtail tuna in recent years has further increased the pressure
on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect this will have
on the resource. The apparent fidelity of longtail tuna to particular areas/regions is a matter for concern as overfishing
in these areas can lead to localised depletion. Research emphasis on improving indicators and exploration of stock
structure and stock assessment approaches for data poor fisheries are warranted, The following should be noted:

s  the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown,

¢ annual catches urgently need to be reviewed.

¢ improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION

{Information collated from reperts of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bullet tuna in the Indian Ocean is currently subject to a number of Conservation and Management Measures adopted
by the Commission:
* Resolution 10/02 mandatory statistical requirements for IOTC Members and Cooperating non-Contracting
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Parties (CPC’s)
Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area

¢ Resolution 12/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

¢ Resolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area of
competence and access agreement information .

¢ Resolution 12/11 on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating Non-Contracting Parties

FISHERIES INDICATORS

Longtail tuna: General

Longtail tuna (Thunnus tonggol) is an oceanic species that forms schools of varying sizes, It is most abundant over

areas of broad continental shelf. Table 2 outlines some key life history parameters relevant for management.
TABLE 2. Longtail tuna: Biology of Indian Ocean long

REES

ail tuna Thun fonggo

' Range and An oceanic species that forms schools of varying sizes. It is most abundant over areas of broad continental shelf. Feeds on'a
stock structure | variety of fish, cephalopods, and crustaceans, particularly stomatopod larvae and prawns. No information is available on the
stock structure of longtail tuna in the Indian Ocean,

Longevity - ~20.years

Maturity Age: n.a; females n.a. males n.a.

{50%) Size: females and males ~40 cm FL (Pacific Ocean).

Spawning The spawning season varies according to location. Off the west coast of Thailand there are two distinet spawning seasons:
season January-April and August-September.

Size (length Maximum: Females and males 145 cm FL; weight 35.9 kgs. Most common size in Indian Ocean ranges 40-70 cm. Grows
and weight) rapidly te reach 40—46 cm in FL by age 1.

n.a. = not available. Sources; Chang et al. 2001, Froese & Pauly 2009, Griffiths et al. 20104, b, Kaymaran et al. 2011

Longtail tuna — Fisheries and catch trends

Longtail tuna is caught mainly by using gillnets and to a lesser extent, seine nets and trolling (Table 3; Fig. 1). The
catch estimates for longtail tuna were derived from small amounts of information and are therefore uncertain', The
catches provided in Table 3 are based on the information available at the IOTC Secretariat and the following
observations on catches cannot currently be verified. Estimated catches of longtail tuna increased steadily from the
mid 1950°s to the year 2000 when over 100,000 t were landed. Catches then declined until 2005 (77,361 t). Since
2003, catch have increased continually with the highest catches ever recorded at around 180,000 t, landed in 2011.

In recent years (2009-11), the countries attributed with the highest catches of longtail tuna are Iran (42%) and
Indonesia (29%) and, to a lesser extent, Oman, Pakistan, Malaysia, India and Thailand (25%) (Table 3; Fig. 2). In
particular, Iran has reported large increases in the catch of longtail tuna since 2009. The increase in catches of longtail
tuna coincides with a decrease in the catches of skipjack tuna and is thought to be the consequence of increased gillnet
effort in coastal waters due to the threat of Somali piracy in the western tropical Indian Ocean.

TABLE 3. Longtail tuna: Best scientific estimates of the catches of longtail tuna by type of fishery for the period
1950—2011 (in metric tonnes) (Data as of October 2012)

By decade (average) By year (last ten years)

19508 1960 19708 1980s 19909 20008 2002 2003 2004 1008 2006 21007 008 2009 2010 2011

Purse seine 4 204 999 4,388 8,195 13379 | 15348 13,369 11,223 9,333 13,107 17,552 14,215 16,404 15,483 13972

Giltnet 2,950 6,751 11,225 | 30,740 | 50,398 | 74,82 | 63255 69,692 62,421 57,765 | 68953 74,632 87,204 | 105659 | 127,015 | 144,094

Line 978 1,277 2,697 3484 5,630 8,085 7,839 6,984 8,220 8,974 10,338 10,742 6,573 6,487 6,503 7,003

Other 290 489 1,054 2,164 2,500 1,302 1,710 1,603 1,665 1,290 1,338 1,890 2,090 1,804 2,306 2,726

"% The uncertainty in the catch estimates has been assessed by the IOTC Secretariat and is based on the amount of processing required to account for the presence
of conflicting cateh reports, the Yevel of aggregation of the catches by species and or gear, and the occurrence of non-reporting fisheries for which catches had to be
estimated.
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The size of longtail tuna taken by IOTC fisheries typically ranges between 15 and 120 cm depending on the type of
gear used, season and location (Fig. 9). The fisheries operating in the Andaman Sea (coastal purse seines and troll
lines) tend to caich longtail tuna of small size (15-55cm) while the gillnet fisheries operating in the Arabian Sea catch
larger specimens (40-100cm). :
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Fig. 1. Longtail tuna: Annual catches of longtail tuna Fig. 2. Longtail tuna: Catches of longtail tuna recorded in
by gear recorded in the IOTC Database (1950-2011)  the IOTC Database for main fishing fleets (1950-2011)

Longtail tuna: uncertainty of catches
Retained catches are uncertain (Fig. 3), notably for the following fisheries:

* Artisanal fisheries of Indonesia: Indonesia did not report catches of longtail tuna by species or by gear for 1950—
2004; catches of longtail tuna, kawakawa and other species were reported aggregated for this period. The IOTC
Secretariat used the catches reported since 2005 to break the aggregates for 1950-2004 by gear and species. The
catches estimated for the longtail tuna represent around 30% of the total catches of this species in the Indian
Ocean in recent years,

* Artisanal fisheries of India and Oman: Although these countries report catches of longtail tuna, until recently the
catches have not been reported by gear. The IOTC Secretariat used alternative information to assigning the
catches reported by species. The catches of longtail tuna that had to be allocated by gear represented 9% of the
total catches of this species in recent years. '

o Artisanal fisheries of Mozambique, Myanmar (and Semalia): None of these countries have ever reported catches
of longtail tuna to the IOTC Secretariat. Catch levels are unknown but are not considered substantial.

» Other artisanal fisheries: The IOTC Secretariat had to estimate catches of longtail tuna for the artisanal fisheries
of Yemen (no data reported to the IOTC Secretariat) and Malaysia (catches not reported by species). The catches
estimated for the longtail tuna represent 8% of the total catches of this species in recent years.

Discard levels are believed to be very low although they are unknown for most fisheries.

* Changes to the catch series: There have not been significant changes to the catches of longtail tuna since the

WPNT meeting in 2011,
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Fig. 3. Uncertainty of annual catch estimates for Jongtail tuna (1950-2011). Catches below the zero-line (Type B)
refer to fieets that do not report catch data to the IOTC (estimated by the IOTC Secretariat), do not report catch
data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any of the other reasons
provided in the document. Catches over the zero-line (Type A) refer to fleets for which no major inconsistencies
have been found to exist. Light bars represent data for artisanal fleets and dark bars represent data for industrial
fleets (Data as of October 2012)

Longtail tuna — Effort trends
Effort trends are unknown for longtail tuna in the Indian Ccean.
Longtail tuna — Catck—peréunit—eﬁ’aﬂ (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some
fisheries but they are considered highly incomplete (Table 4). In most cases catch-and-effort data are only available
for short periods of time. Reasonably long catch and effort series (extending for more than 10 years) are only available
for Thailand small purse seines and gillnets (Fig. 4). No catch and effort data are available from sports fisheries, other
than for partial data from the sports fisheries of Kenya.

TABLE 4. Longtail tuna: Availability of catches and effort series, by fishery and year (1970-2011)"", Note that no
catch and effort data are available for the period 1950—1971 in the IOTC Secretariat databases

Gear-Fleet 70 |72 [74 |76 |78 |80 |82 [a4 56 [sa o0 |02 |04 Jos log Joo Jo2 [o4 jos los [10
PSS-Indonesia
PSS-Malaysla
P55-Thailand
PS-Iran, IR
PS-Seychelles
PS-NEI

GILL-India -
GIL -Indonesia 1

GILL-Tran, IR [ ]
GItL-Malaysia
GILL-Oman
GILL-Pakistan
GILL-Thailand | [l
|JLINE-Australia
LINE-Indonesia

LINE-Malaysla ‘
LINE-Yemen
OTHR-Australia i
OTHR-Malaysla

" Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available in the IOTC database. Furthermore, catch-and-
effort data are sometimes incomplete for a given year, existing only for short periods.
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Fig. 4. Longtail tuna: Nominal CPUE series for the gillnet (GILL) and coastal purse seine (PSS) fisheries of Thailand
derived from the available catches and effort data (1996-2011)

Longtail tuna — Fish size or age trends (e.g. by length, weight, sex and/or maturity}

The size of longtail tuna taken by the Indian Ocean fisheries typically ranges between 15-120 cm
depending on the type of gear used, season and location. The fisheries operating in the Andaman Sea
(coastal purse seines and troll lines) tend to catch longtail tuna of small size (15-55cm) while the drifting
gillnet fisheries operating in the Arabian Sea catch larger specimens (40—100cm).

Trends in average weight can only be assessed for LR. Iran drifting gillnets but the amount of specimens
measured has been very low in recent years (Table 5). The length frequency data available from the mid-
eighties to the early nineties was obtained with the support of the IPTP (Indo-Pacific Tuna Programme).
Unfortunately, data collection did not continue after the end of the IPTP activities.

Catch-at-Size(Age) tables are not available for the longtail tuna due to the paucity of size data available
from most fleets and the uncertain status of the catches for this species. Length distributions derived from
the data available for some selected fisheries are shown in Fig, 5.

Sex ratio data have not been provided to the Secretariat by CPCs.

Trends in average weight can only be assessed for Iranian gillnets but the amount of specimens measured
has been very low in recent years (Table 5). The length frequency data available from the mid-eighties to
the early nineties was obtained with the support of the IPTP (Indo-Pacific Tuna Programme).
Unfortunately, data collection did not continue after the end of the IPTP activities.

TABLE 5. Longtail tuna: Availability of length frequency data, by fishery and year (1980-2011)"2. Note that no
catch and effort data are available for the period 1950-1982 in the IOTC Secretariat databases

Gear-Fleet 80 |62 |84 a6 |88 |90 |92 94 ]9¢ 98 [oo Jo2 |04 jo6 o8 J1o
PSS-Indenesia N
PSS-Malaysia

PSS-Thailand '
PS-lran I?Z' |

GILL-Indonesia
a5l |

GILL-Iran
GILL-Maiaysia
GILL-Oman
GILL-Pakistan
GILL-Sri Lanka :
LINE-Indonesia El

LINE-1ran
LINE-Malaysia [ ]
LINE-Qman .

Kay More than 2,400 specimens measured
| |
B

Between 1,200 and 2,399 specimens measured
] Less than 1,200 specimens measured

2 Note that the sbove list is not exhaustive, showing only the fisheries for which size data are available in the IOTC database. Furthermore, when available size
data may not be available throughout the year existing only for short pededs
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Fig. 5. Longtail tuna: Length frequency distributions (total amount of fish measured by 2 cm length
class by decade) derived from the data available at the IOTC Secretariat for selected fisheries and
periods. GI: Gillnet fisheries: i. Sri Lanka 1980-89, ii. Sri Lanka 1990-99, iii. Pakistan 193099, iv. Iran
2000-06. TR: Troll line fisheries: i. Malaysia 1980-89. PS: Coastal purse seine fisheries: i. Malaysia
1980-89, ii. Iran 200006, iii. Thailand 2000-06

STOCK ASSESSMENT

There are limited stock status indicators available for longtail tuna (although preliminary work by the IOTC
secretariat, on a surplus production model in the Indian Ocean .indicate that the stock may be fully
~ exploited/overexploited and spawning stock size levels currently may exceed SMSY by 50%) and further work is
urgently required in 2013. The preliminary estimation of stock indicators was attempted on the catch and effort
datasets from the Indian and Thailand gillnet and purse seine fisheries (described above). However, there is
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considerable uncertainty about the degree to which this and other indicators represent abundance as factors such as
changes in targeting practices, discarding practices, fishing grounds and management practices are likely to interact in
the depicted trends. Further work must be undertaken to derive additional stock indicators for this species, because in
the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status of the
stock and assess the impacts of fishing.

TABLE 6. Longtail tuna (Thunnus tonggol) stock status summary

Managemeant Quantity Aggregate Indian Ocean
2011 catch estimate 177,795t
Mean catch from 2007-2011 134,871 ¢
MSY (80% CI) unknown

Data peried used in assessment -
Fao11/Fusy (80% CI) -
B2o11/Busy (80% CI) -
SB2011/SBusy -
B1611/B4 (80% CI) -
SB2;,1/SB, —
B2611/Bg, p=n -
SB2011/5By, po -
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APPENDIX XXII ,
EXECUTIVE SUMMARY: INDO-PACIFIC KING MACKEREL

e Indian Ocean Tuna Commission

Commuission des Thons de VQoean Indien

iofc ctol
Status of the Indian Ocean Indo-Pacific king mackerel (GUT: Scomberomorus guttatus)
resource

TABLE 1. Indo-Pacific king mackerel: Status of Indo-Pacific king mackerel (Scomberomorus guttatus) in the Indian
Ocean '

2012 stock
Indicators status

determination

Area

Catch® 2011: | 49,8321
Average catch? 2007-2011: | 44,457t

Indian Ocean MSY: | unknown
Fgon,rF MSY: unknown

SB2411SBusy: | unknown

SB1g;1/8Bg: | unknown
'Boundarics for the Indian Ocean stock assessment are defined as the IOTC area of competence.
*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat estimates
total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; catches estimated by the IOTC
from data collected through port sampling; data published through web pages or other means; data reported by other parties on the activity of
vessels; and data collected through sampling at the landing place or at sea by scientific observers.

" Colour key Stock overfished(SByou/SBusy< 1) Stock not overfished (SB,

Stock subject to overfishing(F,eo/Frsy™ 1)
Stock not subject to overfishing (F,,,_,/Eh_ms i}
Not assessed/Uncertain

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty about stock structure and about the total catches. No quantitative
stock assessment is currently available for Indo-Pacific king mackerel in the Indian Ocean, and due to a lack of fishery
data for several gears, only preliminary stock indicators can be used. Therefore stock status remains uncertain
(Table 1). However, aspects of the fisheries for this species combined with the lack of data on which to base a more
formal assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for Indo-Pacific king mackerel is likely to have further increased
the pressure on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect
this will have on the resource. Research emphasis on improving indicators and exploration of stock structure and stock
assessment approaches for data poor fisheries are warranted. The following should be noted:

o the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown.

e annual catches urgently need to be reviewed.

e improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION

(Information collated from reporis of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Indo-Pacific king mackerel in the Indian Ocean is currently subject to a number of Conservation and Management
Measures adopted by the Commission:
e Resolution 10/02 mandatory statistical requirements for IOTC Members and Cooperating non-Contracting
Parties (CPC’s) _
s Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area

Page 189 of 288



IOTC-2012-SC15-R(E]

* Resolution 12/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

*  Resolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC species in the JOTC area of
competence and access agreement information

* Resolution 12/11 on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating Non-Contracting Parties

FISHERIES INDICATORS

Indo-Pacific king mackerel: General

The Indo-Pacific king mackerel (Scomberomorus guttatus) is a migratory species that forms small schools and
inhabits coastal waters, sometimes entering estuarine areas. Table 2 outlines some key life history parameters relevant
for management.

TABLE 2. Indo-Pacific king mackerel: Biology of Indian Ocean Indo-Pacific king mackerel (Scomberomorus
guttatus)

e B i

Range and A migratory species that forms smail schools and inhabits coastal waters, sometimes entering estuarine areas. it is found in
stock structure | waters from the Persian Gulf, India and Sri Lanka, Sowtheast Asia, as far north as the Sea of Japan. The Indo-Pacific king
mackerel feeds mainly on small schooling fishes (e.g. sardines and anchovies), squids and crustaceans. No information is
available on the stock structure of Indo-Pacific king mackerel stock structure in Indian Ocean.

Longevity n.a.

Maturity Age: 1-2 years; females n.a males n.a.

(50%) Size: females and males ~40-52 cm FL.

Spawning Based on the occurrence of ripe females and the size of maturing eggs, spawning probably occurs from March to July in
season southern India and in May in Thailand waters. Fecundity increases with age in the Indian waters, ranging from around

400,000 eggs at age 2 years to over one million eggs at age 4 years,

Size (length Maximum: Females and males 76 cm FL; weight n.a,
and weight}

n.a. = not availabie. Sources: Froese & Pauly 2009
Indo-Pacific king mackerel — Fisheries and catch trends

The Indo-Pacific king mackerel” is mostly caught by gillnet fisheries in the Indian Ocean but significant numbers are
also caught trolling (Table 3; Fig. 1). The catch estimates for Indo-Pacific king mackerel were derived from very small
amounts of information and are therefore highly uncertain' (Fig. 1).

TABLE 3. Indo-Pacific king mackerel: Best scientific estimates of the catches of Indo-Pacific king mackerel by
type of fishery for the period 19502011 (in metric tonnes) (Data as of QOctober 2012)

By decade {average)} By year (last ten yeary)

Fiahery
19503 1960y 1970s 1980s 19503 20005 2002 2003 2004 2008 2006 2007 008 2009 2010 2011

Purse seine 0 0 48 239 453 294 286 52 22 229 256 263 269 526 513 541

Gillnet 2315 3,562 7354 | 12,764 | 20446 7 20,702 | 20,169 | 19958 | 19222 17,129 | 22,112 | 22259 | 24,622 | 23,343 | 22,799 | 26,194

Line 455 151 1,330 2,017 2,512 5,189 3,132 3,743 4,529 4,829 6,364 7.033 8,220 9494 9,306 &.740

Other 1,193 1657 3,641 5,324 8,460 9,537 9,019 5,877 8,254 8,871 10,639 2907 | 10017 12,513 {1,370 13,357

Total 3,963. 5805 | 12372 | 20344 | 31,911 | 3572F § 32,606 | 32,929 | 32268 | 31,058 | 39411 | 39462 | 43128 | 4587 43,988 | 49,832

'The catches provided in Table 3 are based on the information available at the IOTC Secretariat and the following
observations on the catches cannot currently be verified. Estimated catches have increased steadily since the mid

1% Hereinafter referred to as King mackerel

14 The uncertainty in the catch estimates has been assessed by the Secretariat and is based on the amount of processing required to account for the presence of
conflicting catch reports, the level of aggregation of the catches by species and or gear, and the occurrence of unreporting fisheries for which catches had to be
estimated. '
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1960’s, reaching around 10,000 t in the early 1970’s and over 25,000 t since the mid-1990’s. Catches increased
steadily since then until 1995, in which catches around 43,000 t were recorded. The catches of Indo-Pacific king
mackerel between 1997 and 2005 were more or less stable, estimated at around 30,000 t. Current catches have been
higher, close to 45,000 t. The highest catches were recorded in 2011, at around 50,000 t.

In recent years, the countries attributed with the highest catches are India (38%) and Indonesia (34%) and, to a lesser
extent, Myanmar and Iran (17%) (Fig. 2).
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Fig. 1. Indo-Pacific king mackerel: Annual catches of * Fig. 2. Indo-Pacific king mackerel: Catches of Indo-Pacific
Indo-Pacific king mackerel by gear recorded in the king mackerel recorded in the IOTC database for main
IOTC database (1950-2011) fishing fleets (1950-2011)

Indo-Pacific king mackerel — Uncertainty of catches

Retained catches are highly uncertain (Fig. 3) for all fisheries due to;
s Aggregation: Indo-Pacific king mackerels are usually not reported by species being aggregated with
narrow-barred Spanish mackerel or, less frequently, other small tuna species.
» Mislabelling: Indo-Pacific king mackerels are usually mislabelled as narrow-barred Spanish mackerel, their
catches reported under the latter species.
¢ Underreporting: the catches of Indo-Pacific king mackerel may be not reported for some fisheries catching
them as a bycatch.

e It is for the above reasons that the catches of Indo-Pacific king mackerel in the [OTC database are thought
to represent only a small fraction of the total catches of this species in the Indian Ocean.

s Discard levels are believed to be low although they are unknown for most fisheries.

o Changes to the catch series: There have not been significant changes to the catches of Indo-Pacific king
mackerel since the WPNT in 2011.
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Fig. 3. Indo-Pacific king mackerel: Uncertainty of annual catch estimates for Indo-Pacific king mackerel
(1950-2011). Catches below the zero-line (Type B) refer to fleets that do not report catch data to the IOTC
(estimated by the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and
species by the IOTC Secretariat) or any of the other reasons provided in the document. Catches over the
zero-line (Type A) refer to fleets for which no major inconsistencies have been found to exist. Light bars
represent data for artisanal fleets and dark bars represent data for industrial fleets (Data as of Gctober 2012)

Indo-Pacific king mackerel — Effort trends
Effort trends are unknown for Indo-Pacific King mackerel in the Indian Ocean.
Indo-Pacific king mackerel — Catch—per—unit—effort (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from some
fisheries but they are considered highly incomplete. In most cases catch-and-effort data are only available for short
periods of time. This makes it impossible to derive any meaningful CPUE from the existing data (Table 4). This
makes it impossible to derive any meaningful CPUE from the existing data.

TABLE 4. Indo-Pacific king mackerel: Availability of catches and effort series, by fishery and year (1970-2011)".
Note that no catches and effort are available for the period 195085 at the IOTC Secertariat

Gear-Fleet 70 J72 |74 |76 |78 |80 |82 [84 86 |88 [50 [92 |54 Jo6 |o8 oo [0z Jod |06 [ o8] 10
PSS-Indonesla

LINE-South Africa .

LINE-Yemen ; .

Indo-Pacific king mackerel — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

* Trends in average weight cannot be assessed for most fisheries. Samples of Indo-Pacific king mackerel are
only available for the coastal purse seiners of Thailand and gillnets of Sri Lanka but they refer to very short
periods and the numbers sampled are very small (Table 5).

« Catch-at-Size(age) data are not available for the Indo-Pacific king mackerel due to the paucity of size data
available from most fleets and the uncertain status of the catches for this species.

*  Sex ratio data have not been provided to the Secretariat by CPCs,

% Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available in the IOTC database. Furthermore, when
available catches and effort may not be available throughout the year existing only for short periods
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TABLE 5. Indo-Pacific king mackerel: Availability of length frequency data, by fishery and year (1980-2011)"°. Note
that no length frequency data are available at all for 195082

Gear-Fleet 80 [82 |84 |86 {88 [90 [92 |94 Jos [98 |00 [02 IOT ole 168 [10

PS5-Thailand
GILL-SH Lanka HETSAEN
Key More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured
STOCK ASSESSMENT

No quantitative stock assessment for Indo-Pacific king mackerel in the Indian Ocean is known to exist and no such
assessment has been undertaken by the IOTC Working Party on Neritic Tunas. Further work must be undertaken to
derive stock indicators for this species, because in the absence of a quantitative stock assessment, such 1nd1cators
represent the only means to monitor the status of the stock and assess the impacts of fishing,

TABLE 6. Indo-Pacific king mackerel (Scomberomorus guttatus) stock status summary

Management Quantity Aggregate Indian Ocean
2011 catch estimate 49,8321
Mean catch from 2007-2011 44,4571
MSY (80% CI) unknown

Data period used in assessment -
Fao11/Pusy (80% CI) -
B2011/Busy (80% CI) -
SB2011/5Busy -
Bzg11/Bq (80% CI) -
SB2y11/SBg -
BZDI lfBﬂ, F=0 -
SB2o11/SBo, -0 -

LITERATURE CITED
Froese R, Pauly DE (2009) FishBase, version 02/2009, FishBase Consortium, www.fishbase.org

% Note that the above list is not exhaustive, showing only the fisheries for which size data are available in the IOTC database. Furtherntore, when available size
data may not be available throughout the year existing enly for short periods
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APPENDIX XXII1
EXECUTIVE SUMMARY: NARROW-BARRED SPANISH MACKEREL

s Indian Ocean Tuna Commission
Commission Jdes Thons de FOcéan Indien

iote ciol

Status of the Indian Ocean narrow-barred Spanish mackerel (COM: Scomberomorus
COmmerson) resource

TABLE 1. Narrow-barred Spanish mackerel: Status of narrow-barred Spanish mackerel (Scomberomorus commerson)
in the Indian Ocean

2012 stock
Indicators status
determination

Area’

Catch? 2011: | 146,180 t
Average catch® 2007-2011: | 130,476 t

Indian Ocean MBSY: | unknown

on] |jFMS\ﬂ unknown
SB2011/SBusy: | unknown
- SBag |fSBO: unknown
'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence,
*Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the IOTC Secretariat estimates
total catch from a range of sources including: partial catch and effort data; data in the FAQ FishStat database; catches estimated by the IOTC
from data collected through port sampling; data published through web pages or other means; data reported by other parties on the activity of
vessels; and data collected through sampling at the landing place or at sea by scientific observers.

Colour key Stock overfished(SByy,/SBpsy< 1)

Stock subject to overfishing(F .o /Fusy™ 1)
Stock not subject to overfishing (Fyea/Frsys 1)
Not assessed/Uncertain

ck not overfished (SB,pe/SBusy= 1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty about stock structure and about the total catches. No quantitative
stock assessment is currently available for narrow-barred Spanish mackerel for the entire Indian Ocean, and due to a
lack of fishery data for several gears, only preliminary stock indicators can be used. Therefore stock status remains
uncertain (Table 1). However, aspects of the fisheries for this species combined with the lack of data on which to base
a more formal assessment are a cause for considerable concern. Although indicators from the Guif and Oman Sea
suggest that overfishing is occurring in this area, the degree of connectivity with other regions remains unknown.

Outlook. The continued increase of annual catches for narrow-barred Spanish mackerel in recent years has further
increased the pressure on the Indian Ocean stock as a whole, however there is not sufficient information to evaluate
the effect this will have on the resource. The apparent fidelity of narrow-barred Spanish mackerel to particular
areas/regions is a matter for concern as overfishing in these areas can lead to localised depletion. Research emphasis
on improving indicators and exploration of stock structure and stock assessment approaches for data poor fisheries are
warranted. The following should be noted:

e  the Maximum Sustainable Yield estimate for the whole Indian Qcean is unknown.

s annual catches urgently need to be reviewed,

¢ improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURKES

Builet tuna in the Indian Ocean is currently subject to a number of Conservation and Management Measures adopted
by the Commission:
* Resolution 10/02 mandatory statistical requirements for I0TC Members and Cooperating non-Contracting
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Parties (CPC’s)

o Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area

s Resolution 12/03 on the recording of catch and effort by fishing vessels in the IQTC area of competence

s Resolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area of
competence and access agreement information

e Resolution 12/11 on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating Non-Contracting Parties

FISHERIES INDICATORS

Narrow-barred Spanish mackerel: General

The narrow-barred Spanish mackerel {Scomberomorus commerson) is a pelagic, top level predator found throughout
tropical marine waters of the Indo-West Pacific. Table 2 outlines some key life history parameters relevant for

management.

TABLE 2. Narrow-barred Spanish mackerel. Biology of Indian Ocean narrow-barred Spanish mackerel
Scomberomorus commerso

Range and stock
structure

A pelagic, top level predator found throughout tropical marine waters of the Indo-West Pacific. Juveniles inhabit shallow
inshore areas whereas adults are found in coastal waters out to the continental shelf. Adults are nsually found in small
schools but often aggregate at particular locations on reefs and shoals to feed and spawn. They appear to undertake lengthy
migrations, however, larger individuals may be resident which contributes to a metapopulation structure, Feed primarily on
small fishes such as anchovies, clupeids, carangids, also squids and shrimps. Genetic studies carried out on 8. commerson
from Djibouti, Oman and U, A.E. showed there were small genetic differences among stocks in these three places.

Longevity

~16 years

Maturity (50%)

Age: 1.9 yts for males and 2.1 yrs for females
Size: 72.8 cm for males and 86.3 cm for females.

Spawning season

Females are multiple spawners. Year-round spawning has been observed in east Affican waters, with peaks during late
spring to summer (April-July) and avtumn (September-November) ooinciding with the two seasonal monsoons which
generate high abundances of plankton and small pelagic fish. Spawmng in the southern Arabian Gulf occurs in the spring
and summer months between April and August.

Size (length and
weight)

_Maximum: Females and males 240 cm FL; weight 70 kgs.

n.a. = not available. Sources: Grandcourt et al. 2005, Froese & Pauly 2009, Darvishi et al. 2011

Narrow-barred Spanish mackerel — Fisheries and catch trends

Narrow-barred Spanish mackerel is targeted throughout the Indian Ocean by artisanal and recreational fishers. The
main method of capture is gillnet, but significant numbers of are also caught trolling (Table 3; Fig. 1).

TABLE 3. Narrow-barred Spanish mackerel: Best scientific estimates of the catches of narrow-barred Spanish
mackerel by type of fishery for the period 1950-2011 (in metric tonnes) (Data as of October 2012)

By decade (average) By year (last ten years)
Flshery 1950s 1960« 1970s 1980s 1990s 2000s 002 | 2003 2004 2008 2006‘ 2007 W08 2009 2010 11
Purse seine @ a 137 1,137 2,633 2,252 1,953 2,350 1,610 2,136 3,950 1,902 1,969 3,275 4,126 3,781
Gillnet 7,161 | 15,163 | 26820 | 57,670 | 73,907 80,768 73,513 T7.674 75,970 67,372 T8.R48 84,687 97,639 91,822 98,972 | 107,815
Line 2,806 4027 7,782 | 11,558 11,894 13,019 12,127 13,339 11,764 12,464 13,442 12,574 14211 14,188 13,815 14,405
Other 1,368 2,013 4,257 6,630 [1,340 15379 15,646 14,856 13,245 13,792 16,54% 15,851 16,015 18,521 16,631 20,090
Total | 11,336 | 21,201 | 39,036 | 76,996 | 99,774 | 111418 || 103,239 | 108,220 | 102,587 95,764 | 115,789 | 115,014 | 129,834 | 127,804 | 133,844 | 146,180

The catch estimates for narrow-barred Spanish mackerel were derived from very small amounts of information and are
therefore highly uncertain'’. The catches provided in Table 3 are based on the information available at the IOTC

7 The uncertainty in the catch estimates has been assessed by the Secretariat and is based on the amount of processing required to account for the presence of
conflicting catch reports, the level of aggregation of the catches by species and or gear, and the occurrence of unreporting fisheries for which caiches had to be
estimated
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Secretariat and the following observations on the catches cannot currently be verified. The catches of narrow-barred
Spanish mackerel increased from around 50,000 t the mid-1970’s to over 100,000 t by the mid-1990’s. The highest
catches of narrow-barred Spanish mackerel were recorded in 2011, amounting to 146,000 t. Narrow-barred Spanish
mackerel is caught in both Indian Ocean basins, with higher catches recorded in the west.

In recent years, the countries attributed with the highest catches of narrow-barred Spanish mackerel are Indonesia
{27%) and India (25%) and, to a lesser extent, Iran, Myanmar, Pakistan, and the UAE (25%) (Fig. 2).
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Fig. 1. Narrow-barred Spanish mackerel: Annual catches Fig. 2. Narrow-barred Spanish mackerel: Catches of
of narrow-barred Spanish mackerel by gear recorded in narrow-barred Spanish mackerel recorded in the IOTC
the IOTC database (1950-2011) database for main fishing fleets (1950-2011)

Narrow-barred Spanish mackerel — uncertainty of catches

Retained catches are uncertain (Fig. 3), nobbly for the following fisheries: .

* Artisanal fisheries of India and Indonesia: India and Indonesia have only recently reported catches of narrow-
barred Spanish mackerel by gear, including catches by gear for the years 2005~-08 and 200708, respectively.
In both cases, the IOTC Secretariat used the catches reported by gear to break previous catches of this species
by gear. The catches of narrow-barred Spanish mackerel estimated for this component represent more than
52% of the total catches of this species in recent years.

* Artisanal fisheries of Madagascar: To date, Madagascar has not reported catches of narrow-barred Spanish
mackerel to the IOTC. During 2010 the IOTC Secretariat conducted a review aiming to break the catches
recorded in the FAO database as marrow-barred Spanish mackerel by species, on the assumption that all
catches of nertitic tunas had been combined under this name. The new catches estimated are thought to be
very uncertain,

» Artisanal fisheries of Mozambique (and Somalia): None of these countries have ever reported catches of
narrow-barred Spanish mackerel to the IOTC Secretariat. Catch levels are unknown.

*  Other artisanal fisheries: Oman and the UAE do not report catches of narrow-barred Spanish mackere] by
gear. Although most of the catches are believed to be taken by gillnets, some narrow-barred Spanish mackerel
may be also caught by using small surrounding nets, lines or other artisanal gears. Thailand and Malaysia
report catches of narrow-barred Spanish mackerel and Indo-Pacific king mackere] aggregated,

* All fisheries: In some cases the catches of seerfish species are mislabelled, the catches of Indo-Pacific king
mackerel and, to a lesser extent, other seerfish species, labelled as Spanish mackerel. Similarly, the catches of
wahoo in some longline fisheries are thought to be mislabelled as narrow-barred Spanish mackerel. This
mislabelling is thought to have little impact in the case of the narrow-barred Spanish mackere! but may be
important for other seerfish species.

¢ Discard levels are believed to be low although they are unknown for most fisheries.

Changes to the catch series: The catch series of narrow-barred Spanish mackerel has not changed substantially
since the WPNT meeting in 2011,
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Fig. 3. Narrow-barred Spanish mackerel: Uncertainty of annual catch estimates for narrow-barred Spanish
mackerel (1950-2011). Catches below the zero-line (Type B) refer to fleets that do not report catch data to the
IOTC (estimated by the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and
species by the IOTC Secretariat) or any of the other reasons provided in the document. Catches over the zero-line
(Type A) refer to fleets for which no major inconsistencies have been found to exist. Light bars represent data for
artisanal fleets and dark bars represent data for industrial fleets (Data as of October 2012)

Narrow-barred Spanish mackerel — Effort trends

Effort trends are unknown for narrow-barred Spanish mackerel in the Indian Ocean.

Narrow-barred Spanish mackerel — Catch—per—unit—effort (CPUE} trends

Standardised CPUE series have not yet been developed, Nominal CPUE series are available from some fisheries but
they are considered highly incomplete (Table 4). In most cases catch-and-effort data are only available for short
periods. Reasonably long catch-and-effort data series (extending for more than 10 years) are only available for Sri
Lanka gillnets (Fig. 4). The catches and effort recorded are, however, thought to be unrealistic due to the dramatic

changes in CPUE recorded in 2003 and 2004.

TABLE 4. Narrow-barred Spanish mackerel: Availability of catches and effort series, by fishery and year (1970—
2011)"®, Note that no catches and effort are available for the period 1950-84 and 2008-11

Gear-Fleet 70 172 [74 [76 [78 a0 [s2 [84 |86 [88 [o0 [92 [o94 [96 |95

00 loz faa Jos [os[ 10

PSS5-Indonesia
PSS-Sl Lanka
PSS-Malaysla

GILL-Indanesla
GILL-Sri Lanka
GILL-Malaysia
GILL-Oman
GILL-Pakistan

LINE-Australia
LINE-Malaysia
LINE-Yemen
LINE-South Africa
OTHR-Sri Lanka
OTHR-Malaysia

18 Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are avaifable in the IOTC database. Furthermore, when

available catches and effort may not be available throughout the year existing only for short petiods
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Fig. 4. Narrow-barred Spanish mackerel: Nominal CPUE series for the gillnet fishery of Sri Lanka derived from the
available catches and effort data (1994-2004)

Narrow-barred Spanish mackerel — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

The size of narrow-barred Spanish mackerel taken by the Indian Ocean fisheries typically ranges between
30 and 140 cm depending on the type of gear used, season and location (Fig. 5). The size of narrow-barred
Spanish mackerel taken varies by location with 32-119 cm fish taken in the Eastern Peninsular Malaysia
area, 17-139 cm fish taken in the East Malaysia area and 50-90 cm fish taken in the Gulf of Thailand.
Similarly, narrow-barred Spanish mackerel caught in the Oman Sea are typically larger than those caught
in the Persian Gulf.

Trends in average weight can only be assessed for Sri Lankan gillnets (Fig. 5) but the amount of specimens
measured has been very low in recent years. The length frequency data available from the mid-eighties to
the early nineties was obtained with the support of the IPTP (Indo-Pacific Tuna Programme).
Unfortunately, data collection did not continue afer the IPTP activities came to an end.

Catch-at-Size(age) data are not available for the narrow-barred Spanish mackerel due to the paucity of size
data available from most fleets (Table 5) and the uncertain status of the catches for this species. Length
distributions derived from the data available for some selected fisheries are shown in Fig. 5.

Sex ratio data have not been provided to the Secretariat by CPCs.

TABLE 3. Narrow-barred Spanish mackerel: Availability of length frequency data, by fishery and year (1980201 1),
Note that no length frequency data are available for the period 1950—84

Gear-Fleet 80 |82 {84 {86 |88 |90 |92 [94 [96 [98 [00 J02 [04 | 06 [08 |10
PSS-Sri Lanka il
PSS-Thailand
GILL-Oman
GILL-Pakistan
GILL-5ri Lanka
g.LL-Iran
LINE-Iran
LINE-Oman
LINE-Sri Lanka HNEENETAEN
OTHR-Saudi Arabia '
OTHR-Sri Lanka i N |

More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

Key

Page 198 of 288



IOTC-2012-SC15-R[E]

2400 10,000
GI f(n=27,442) o GLii (n=67,450)
A1 1,900 1 7,500
= B -
é i
1200 3 [ S000 3
(=3 f E
T bl
E Jiliivi F
600 HEEN NS 2,500
0 u il 3
4 B 8 8 8 B8 & 3 8 g & B E 2
(=] = =2 =
.[v] 100

GI il {nm=1,232) GI iv {n=1,307}

F
=3
flwh {numirer)

I
=]

40 .
GLi {n=1,370) 3
q 18
12 5
Y
2
6
+ 0
16 F. ]
HD | (n=191) HD il (n=212} |-|
12 2i
i i
s § wf
‘ij :
&
4 ?
9 ]

Fig. 5. Narrow-barred Spanish mackerel: Length frequency distributions (total amount of fish measured by 2cm
length class by decade) derived from the data available at the IOTC Secretariat for selected fisheries and periods.
GI: Gillnet fisheries: i. Sri Lanka 1980-89, ii. Sri Lanka 199099, iii. Pakistan 1990-99, iv. Sri Lanka 2000-06.
GL.: Gillnet and longline combination: i. Sri Lanka 2000-06. PS: Coastal purse seine fisheries: i. Thailand 2000-
06, HD: Hand line fisheries: i. Sri Lanka 199099, ii, Sri Lanka 2000-06

STOCK ASSESSMENT

No quantitative stock assessment for narrow-barred Spanish mackerel in the Indian Ocean is known to exist and no
such assessment has been undertaken by the IOTC Working Party on Neritic Tunas. However, a preliminary
estimation of stock indicators was attempted on the catch and effort datasets from the Sri Lankan gillnet fishery
(described above). However, there is considerable uncertainty about the degree to which this and other indicators
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represent abundance as factors such as changes in targeting practices, discarding practices, fishing grounds and
management practices are likely. to interact in the depicted trends. Further work must be undertaken to derive
additional stock indicators for this species, because in the absence of a quantitative stock assessment, such indicators
represent the only means to monitor the status of the stock and assess the impacts of fishing,

TABLE 6. Narrow-barred Spanish mackerel (Scomberomorus commerson) stock status summary

Management Quantity Aggregate Indian Ocean
2011 catch estimate 146,180t
Mean catch from 2007-2011 130,476 t
MSY (80% CI) unknown

Data period used in assessment -
Fao11/Fusy (80% CI) -
B3011/Busy (80% CI) -
SByoi1/SBusy ¢ -
B011/Bo (80% CT}) -
5B /8By -
B2011/Bo, p0 -
SB2011/SByg, p=0 -
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Status of the Indian Ocean blue shark (BSH: Prionace glauca)

TABLE 1. Blue shark: Status of blue shark (Prionace glauca) in the Indian Ocean

_ 2012 stock
Area! Indicators status
determination
Reported catch 2011: 9,540
Not elsewhere included {nei) sharks: | 55,135t
Average reported catch 2007-2011: 9,452t
. Not elsewhere included (nei) sharks: 63,783 t
Indian Ocean MSY: | unknown
FoorFusy: | unknown
SB.011/5Bpsy: | unknown
SB2p11/SBg: | unknown

‘Boundaries for the Indian Ocean = IOTC area of competence
Colour key Stock overfished(SB,,,/SBugy< 1) Stock not overfished (8B ,ou/SBypgy> 1)
Stock subject to overfishing(Feu/Frsy> 1)
Stock not subject to overfishing (Fyea/Frusy= 1)
Not assessed/Uncertain

TABLE 2, Blue shark: JUCN threat status of blue shark {Prionace glauca) in the Indian Ocean

Common Scientific name TUCN threat status”
name Global status WIO EIO
Blue shark Prionace glauca Near Threatened - -

TUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIQ = Eastern Indian Ocean
Sources: IUCN 2007, Stevens 2009

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty about the relationship between abundance and the standardised
CPUE series from the Japanese longline fleet, and about the total catches over the past decade (Table 1). The current
TUCN threat status of ‘Near Threatened’ applies to blue sharks globally (Table 2). There is a paucity of information
available on this species and this situation is not expected to improve in the short to medium term. There is no
quantitative stock assessment and limited basic fishery indicators currently available for blue shark in the Indian
Ocean therefore the stock status is highly uncertain. Blue sharks are commonly taken by a range of fisheries in the
Indian Ocean and in some areas they are fished in their nursery grounds. Because of their life history characteristics —
they are relatively long lived (16-20 years), mature relatively late (at 4—6 years), and have relativity few offspring
(25-50 pups every year), the blue shark is vulnerable to overfishing, Blue shark assessments in the Atlantic and
Pacific oceans seem to indicate that blue shark stocks can sustain relatively high fishing pressure,

Outlook. Maintaining or increasing effort will probably result in further declines in biomass, productivity 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. It is therefore
unlikely that catch and effort on blue shark will decline in these areas in the near future, and may result in localised
depletion. The following shold be noted: '

o  The available evidence indicates risk to the stock status at current effort levels.

» The two primary sources of data that drive the assessment, total catches and CPUE are highly uncertain

and should be investigated further as a priority.

¥ The process of the threat assessment from JUCN is independent from the IOTC and is presented for information purpose only
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»  Noting that current reported catches (probably largely underestimated) are estimated at an average ~
9,452 t over the last five years, ~ 9,540 t in 2011, maintaining or increasing effort will probably result in
further declines in biomass, productivity and CPUE.

¢  Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting
requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Blue shark in the Indian Ocean are currently subject to a number of Conservation and Management Measures adopted
by the Commission:

» Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

* Resolution 10/02 Mandatory statistical requirements for IOTC Members and Cooperating Non-Contracting
FParties (CPC’s) indicated that the provisions, applicable to tuna and tuna-like species, are applicable to shark
species.

* Resolution 11/04 on a Regional Observer Scheme requires data on blue shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1% July
2010.

* Resolution 12/03 On the recording of catch and effort by fishing vessels in the IOTC area of competence sets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded). :

Extracts from Resolutions 05/05, 11/04 and 12/03

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION WITH
FISHERIES MANAGED BY 10TC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures, including
available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks. Full
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the point of first
landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONTRACTING PARTIES {CPC*S)

Para. 3. The provisions, applicable to tuna and tuna-like species, shall also be appiicable to the most commonly caught shark
species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10, Observers shall:

b) Observe and estimate caiches as far as possible with a view to identifying catch composition and monitoring discards, by-
catches and size frequency

RESOLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE 10TC
AREA OF COMPETENCE

Para. 1. Each flag CPC shall ensure that all purse seine, longline, gilinet, pole and line, handline and trolling fishing vessels
flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any given year to the
IOTC Secretariat by June 30" of the following year on an aggregated basis.

FISHERIES INDICATORS
Blue shark: General

Blue shark (Prionace glauca) is the most common shark in pelagic oceanic waters throughout the tropical and
temperate oceans worldwide (Fig. 1). It has one of the widest ranges of all the shark species and may also be found
close inshore. Adult blue sharks have no known predators; however, subadults and juveniles may be preyed upon by
shortfin makos, great white sharks, and adult blue sharks. Fishing is a major contributor to adult mortality. Table 3
outlines some of the key life history traits of blue shark in the Indian Ocean.
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Fig. 1. Blue shark: The worldwide distribution of the blue shark (source: www jucnredlist.org)
TABLE 3, Blue shark: Biology of Indian Ocean blue shark (Prionace glauca

Range and In the tropical Indian Ocean, the greatest abundance of blue sharks occurs at depths of 80 to 220 m, in temperatures ranging
stock structure | from 12 to 25°C. The distribution and movements of blue shark are strongly influenced by seasonal variations in water
temperature, reproductive condition, and availability of prey. Long-distance movements have been observed for blue sharks,
including transoceanic route from Australia to South Africa. The blue shark is often found in large single sex schools
containing individuals of similar size. Subtropical and temperate waters appears to be nursery grounds south of 20°8, where
small blue sharks dominate, but where all range of sizes from 55 to 311 em FL are recorded. In contrast mature fish (FL >
185¢m) dominate in the off-shore equatorial waters, Area of overlap with IOTC management area = high.

No information is available on stock structure.

Longevity Bomb radiocarbon dating of Indian Ocean blue sharks showed that males of 270 cm FL may attain 23 years of age.
Preliminary data for Indian Ocean shows that male may reach 25 and females 21 years old. In the Atlantic Ocean, the oldest
blue sharks reported were a 16 year old male and a 15 year old female. Longevity is estimated to be around 20 years of age in

the Atlantic.
Maturity Age: Sexual maturity is attained at about 5 years of age in both sexes.
(50%%) Size: not available for the Indian Ocean, In the Atlantic 182218 omTL for males; 173-221 cm TL for females. In the South

Pacific: 229-235 ¢cm TL for males and 205-229 ¢m TL for females.

Reproduction | Blue shark is a viviparous species, with a yolk-sac placenta. Once the eggs have been fertilised there is a gestation period of
between 9 and 12 months, Litter size is quite variable, ranging from four to 135 pups and may be dependent on the size of the
female. The average litter size observed from the Indian Ocean is 38, very similar to the one reported in the Atlantic Qcean,
37. Generation time is about 810 years. In Indian Ocean, between latitude 2 °N and 6 °S, pregnant females are present for
most of the year.

. Fecundity: relatively high (25-50)

. Generation time: 8-10 years

. Gestation Period: 9-12 months

. Annual reproductive cycle

Size (length Maximurn size is around 380 em FL.
and weight) New-born pups are around 40 to 51 cm TL.
Length—weight relationship for both sexes combined in the Indian Ocean is TW=0,159%10* * FL2#4¢

Sources: Gubanov & Gigor’yev 1975, Pratt 1979, Anderson & Ahmed 1993, ICES 1997, Scomal & Natansen 2003, Mgjuto et al.
2005, Francis & Duffy 2005, Mejuto & Garcia-Cortes 2006, IOTC 2007, Matsunaga 2007, Rabehagosoa et al. 2009, Romanov &
Romanova 2009, Anon 2010, Romano & Campana 2011

Blue shark: Fisheries

Blue sharks are often targeted by some semi-industrial and artisanal fisheries and are a bycatch of industrial fisheries
(pelagic longline tuna and swordfish fisheries and anecdotally in the purse seine fishery). However, in recent years
longliners are occasionally targeting this species, due to an increase in its commercial value worldwide. The blue
shark appears to have a similar distribution to swordfish, Typically, the fisheries take blue sharks between 180240
cm FL or 30 to 52 kg. Males are slightly smaller than the females. In other Oceans, angling clubs are known to
organise shark fishing competltlons where blue sharks and mako sharks are targeted. Sport fisheries for oceanic sharks
are apparently not so common in the Indian Ocean.

There is little information on the fisheries prior to the early 1970’s, and some countries continue not to ¢ollect shark
data while others do collect them but do not report it to [IOTC. It appears that substantial catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of
sharks because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or
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of sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights.
FAQ also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data
and data from the major fleets.

The practice of shark finning is considered to be regularly occurring and on the increase for this species (Clarke et al.
2006, Clarke 2008) and the bycatch/release injury rate is unknown but probably high.

Preliminary estimations of at-haulback mortality showed that 24.7% of the blue shark specimens captured in longline
fisheries targeting swordfish are captured dead at time of haulback (Table 4). Specimen size seems to be a significant
factor, with larger specimens having a higher survival at-haulback (Coelho et al. 2011a).

TABLE 4. Blue shark: Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic
fisheries

Gears PS S LLl TONa—| BBTROLHAND | GILL | UNCL
Frequency rare abundant rare unknown | unknown
Fishing Mortality unknown | 13%051% ; 0tw31% unknown unknown | unknown
Post release mortality unknown 19% unknovwn unknown unknown

Sources: Boggs 1992, Romanov 2002, 2008, Diaz & Serafy 2005, Ariz et al. 2006, Peterson et al. 2008, Romanov et al, 2008,
Campana et al. 2009, Poisson et al. 2010

Blue shark: Catch trends

The catch estimates for blue shark (Table 5) are highly uncertain as is their utility in terms of minimum catch
estimates. Four CPCs have reported detailed data on sharks (j.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories). For CPCs reporting longline data by
species (i.e. Australia, Spain, Portugal, United Kingdom and South Africa), 74% of the catch of sharks by longliners,
all targeting swordfish, were blue sharks.

TABLE 8. Blue shark: Catch estimates for blue shark in the Indian Qcean for 2009, 2010 and 2011

Catch 2009 2010 2011
Blue shark 9,687 98291 9,540t
Most recent catch (reported)
nei-sharks 65,380t 64,387t 55,135t
Mean catch (reported) over the last § jrears (2007-2011) Blue shark 9,452
nei-sharks 63,7831

Nei-sharks: not elsewhere indicated sharks

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2011 twelve countries
reported catches of blue sharks in the IOTC region.

Blue shark: Nominal and standardised CPUE Trends
Statistics not available at the IOTC Secretariat by species,

There are no surveys specifically designed to assess shark catch rates in the Indian Ocean. Trends in localised areas
might be possible in the future (for example, from the Kenyan recreational fishery). Historical research data shows
overall decline in CPUE while mean weight of blue shark in this time series are relatively stable (Romanov et al.
2008).

Trends in the Japanese CPUE series (Fig. 2) suggest that the longline vulnerable biomass was more or less stable
during 2000-2006 and subsequently increased to higher levels for the period 2007-11 (Hiraoka & Yokawa 2012). The
method of producing blue shark catch prior to 1994, when all sharks were combined, is not scientifically defensible.
Based on the paper, all catches were considered to be blue shark for those trips in which 80% or more operations
reported shark catch. This method seemed arbitrary, and until more work was done defending its validity, data prior
to 1994 should not be used, as species-specific data is available since then.

The standardised CPUE of blue shark catches by the Portuguese longline fleet in the Indian Ocean show little
variability between 19992011 (Fig. 2; Coelho et al. 2012).
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Fig. 2. Blue shark: Comparison of the blue shark standardised CPUE series for the longline fleets of Japan and
EU,Portugal. '

Blue shark: Average weight in the catch by fisheries
Data not available.

Blue shark: Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for blue shark has been undertaken by the IOTC Working Party on Ecosystems and
Bycatch,
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Status of the Indian Ocean oceanic whitetip shark (OCS: Carcharhinus longimanus)

TABLE 1. Oceanic whitetip shark: Status of oceanic whitetip shark (Carcharhinus longimanus) in the Indian Ocean

2012 stock
Area' Indicators status
: determination

Reported catch 2011: 388t

Not elsewhere included (nei) sharks: 55,135t

Average reported catch 2007-2011: 3471t

. Not elsewhere included (nei) sharks: 63,783 t
Indian Ocean MSY: | unknown
FZUI IIFMSY: unknown
SBzm IJ’SBMSY: unknown
SBzm IISB o unknown

'Boundaries for the Indian Ocean = IQTC area of competence
Colour key Stock overfished(SB .o/SBysy< 1) Stock not overfished (SBo/SBus
Stock subject to overfishing(Fypu/Fusy> 1)
Stock not subject to overfishing (Fyeo/Frsy= 1)
Not assessed/Uncertain

TABLE 2. Oceanic whitetip shark: TUCN threat status of oceanic whitetip shark (Carcharhinus longimanus) in the
Indian Ocean

) IUCN threat status®™
Common name 1 Scientific name Global WIO EIO
status
Oceanic whitetip shark Carcharhinus longimanus Vulnerable - -

TUCN = International Union for Conservation of Nature; WIQ = Western Indian Ocean; EIQ = Eastern Indian Ocean
Sources: [IUCN 2007, Baum et al. 2006 :

INDIAN QOCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty about the relationship between abundance and the standardised
CPUE series from the Japanese longline fleet, and about the total catches over the past decade (Table 1). The current
IUCN threat status of ‘Vulnerable’ applies to oceanic whitetip sharks globally (Table 2). There is a paucity of
information available on this species in the Indian Ocean and this situation is not expected to improve in the short to
medium term, There is no quantitative stock assessment and limited basic fishery indicators currently available for
oceanic whitetip sharks in the Indian Ocean therefore the stock status is highly uncertain (Table 1). Oceanic whitetip
sharks are commonly taken by a range of fisheries in the Indian Ocean. Because of their life history characteristics —
they are relatively long lived, mature at 45 years, and have relativity few offspring (<20 pups every two years), the
oceanic whitetip shark is vulnerable to overfishing, Despite the lack of data, it is apparent from the information that is
available that oceanic whitetip shark abundance has declined significantly over recent decades.

Outlook. Maintaining or increasing effort will probably result in further declines in biomass, productivity 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. It is therefore

2 The process of the threat assessment from TUCN is independent from the IOTC and is presented for information purpose only
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unlikely that catch and effort on oceanic whitetip sharks will decline in these areas in the near future, and may result in
localised depletion. The following should be noted:
s The available evidence indicates considerable risk to the stock status at current effort levels.
*  The two primary sources of data that drive the assessment, total caiches and CPUE are highly uncertain
and should be investigated further as a priority. _
*  Noting that current catches (probably largely underestimated) are estimated at an average ~347 t over the
last five years, ~388 t in 2011, maintaining or increasing effort will probably result in further declines in
biomass, productivity and CPUE. .
*  Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting
requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycaich and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Oceanic whitetip shark in the Indian Ocean are cumrently subject to a number of Conservation and Management
Measures adopted by the Commission:

* Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

* Resolution 10/02 Mandatory statistical requirements for IOTC Members and Cooperating Non-Contracting
Parties (CPC'’s) indicated that the provisions, applicable to tuna and tuna-like species, are applicable to shark
species.

* Resolution 11/04 on a Regional Observer Scheme requires data on oceanic whitetip shark interactions to be
recorded by observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS)
started on 1% July 2010,

* Resolution 12/03 On the recording of catch and effort by fishing vessels in the IOTC area of competence sets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Extracts from Resolutions 05/03, 11/04 and 12/03

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION WITH
FISHERIES MANAGED BY 10TC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures, including
available historical data. '

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks. Full
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the point of
first landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR I0TC MEMBERS AND COOPERATING
NON-CONTRACTING PARTIES (CPC’S)

Para. 3. The provisions, applicable to tuna and tuna-like species, shall also be applicable to the most commonly caught shark
species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME

Para. 10. Observers shall:

b} Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring discards, by-
catches and size frequency

RESOLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE 10TC
AREA OF COMPETENCE

Para. 1. Each flag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing vessels
flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any given year to the
IQTC Secretariat by June 30" of the following year on an agpregated basis.
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FISHERIES INDICATORS

Oceanic whitetip shark: General

QOceanic whitetip shark (Carcharhinus longimanus) was one of the most common large sharks in warm oceanic waters.
It is typically found in the open ocean but also close to reefs and near oceanic islands (Fig. 1). Table 3 outlines some
of the key life history traits of oceanic whitetip shark in the Indian Ocean.

e o aitfilace emididiiaitine. .

Fig. 1. Oceanic whitetip shark: The worldwide distribution of the oceanic whitetip shark (source:
www.iucnredlist.org)

TABLE 3. Oceanic w itetip sha:' iolo

Ocean oceanic i longimanus

o e it : 3 A £

Range and The population dynamics and stock structure of the oceanic whitetip shark in the Indian Ocean are not known.
stock structure | Area of overlap with [OTC management area = high.

Longevity Maximum age observed was 11 years for the Central and Western Pacific and, 14 years for males and 17 years for females
years for the South-Western Atlantic Ocean. '

Maturity Both males and females mature at around 6 to 7 years old or about 180-190 cm TL in the western South Atlantic Ocean and
(50%) 4-5 years or 170-190 ¢cm TL in the Central and western Pacific Ocean. Range of observed sizes-at-maturity was 160-196cm
TL for males and 181-203cm TL for females.

Reproduction | Oceanic whitetip sharks are viviparous. Litter sizes range from 1-15 pups (mean=6.2) in the Pacific Ocean, with larger sharks
producing more offspring, Each pup is approximately 60-65 cm at birth, In the south western Indian Ocean, oceanic whitetip
sharks appeat to mate and give birth in the early summer, with a gestation period which lasts about one year, The reproductive
cycle is believed to be biennial. The locations of the nursery grounds are not wetl known but they are thought to be in cceanic
areas.

Fecundity: medium (<20 pups)

Gestation Period: 12 months

Generation time: 11 years

Reproductive cycle is biennial

Size (length Oceanic whitetip sharks are relatively large sharks and grow to up to 350 cm FL. Females grow larger than males. The
and weight) maximum weight reported for this species is 167.4 kg. Length—weight relationship for both sexes combined in the Indian
Ocean is TW=0.386*10-4 * FL2.75586.

Sources: Mejuto et al. 2005, Romanov & Romanova 2009, Coelho et al. 2009

Oceanic whitetip shark: Fisheries

Oceanic whitetip sharks are targeted by some semi-industrial and artisanal fisheries and are a bycatch of industrial
fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery) (Table 4).

There is littie information on the fisheries prior to the early 1970’s, and some countries continue not to collect shark
data while others do collect it but do not report it to IOTC, It appears that significant catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of
sharks because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or
of sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights,
FAQ also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data
and data from the major fleets.
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The practice of shark finning is considered to be regularly occurring for this species (Clarke et al. 2006, Clarke 2008)
and the bycatch/release injury rate is unknown but probably high.

At-haulback mortality of oceanic whitetip sharks in the Atlantic ocean longline 'ﬁshery targeting swordfish was
estimated to be at 30.6% (Coelho et al. 2011). '

TABLE 4. Oceanic whitetip shark: Estimated frequency of occurrence and bycaich mortality in the Indian Ocean
pelagic fisheries

Gears . <o I]LTUN | BBTROL/HAND | GILL | UNCL
Frequency common common common common unknown
Fishing Mortality Study in progress 58% unknown unknown | unknown
Post release mortality Study in progress ' unknown unknown unknown

Sources: Romanoy 2002, 2008, Ariz et al. 2006, Peterson et al. 2008, Romanov et al. 2008, Poisson et al. 2010
Oceanic whitetip shark: Catch trends

The caich estimates for oceanic whitetip shark (Table 5) are highly uncertain as is their utility in terms of minimum
catch estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United
Kingdom), South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species
(i.e. Belize, China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories). For CPCs reporting
longline data by species (i.e. Australia, Spain, Portugal, United Kingdom and South Africa), 0.6% of the catch of
sharks by longliners, all targeting swordfish, were oceanic whitetip sharks, and for CPCs reporting gillnet data by
species (i.e. Sri Lanka), 7% of the catches of shark were oceanic whitetip sharks.

TABLE 5. Oceanic whitetip shark: Catch estimates for oceanic whitetip shark in the Indian Ocean for 2009, 2010

and 2011
Catch 2009 2010 2011
Oceanic whitetip shark 245t 761t 3881
Most recent catch (reported) .
nei-sharks 65,380t 64,387t 55,1351
Mean catch (reported) over the last 5 years (2007— Oceanic whitetip shark 3471
2011) nei-sharks 63,783 t

Nei-sharks: not elsewhere indicated sharks

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2011 four countries
reported catches of oceanic whitetip sharks in the IOTC region.

Oceanic whitetip shark: Nominal and standardised CPUE Trends
Statistics not available at the IOTC Secretariat.

Historical research data shows overall decline in CPUE and mean weight of oceanic whitetip shark (Romanov
et al. 2008). Anecdotal reports suggest that oceanic white tips have become rare throughout much of the Indian Ocean
during the past 20 years. Indian longline research surveys reported zero catches from the Arabia Sea during 2004-09
(John & Varghese 2009),

Trends in the Japanese standardised CPUE series (2003—2011) suggest that the longline vulnerable biomass has
decreased (Fig. 2; Yokawa & Semba 2012). The authors stated that the early CPUE (2000—-02) were not reliable due to
the data problems. The updated results are in line with those presented to the WPEBO7, although there are some
differences on the initial years of the data series, which were due to an improvement on the filtering process. However,
the analysis is based on a relatively short period and may not be reflecting the abundance trend of the stock as the
fishery started operating well before. Discarding data in an arbitrary manner was not desirable, and using more
comprehensive statistical techniques for examining outliers should be presented, if data are not included in an analysis.

Trends in the EU,Spain standardised CPUE series (1998—2011) suggest that the longline vulnerable biomass declined
until 2007 and has been variable since (Fig. 2; Ramos-Cartelle et al, 2012). There were concerns related to the areas
used in the study and considering other criteria’s such as examining Areas 1 and 2 (see paper) only may give a more
appropriate CPUE signal. The use of other stratifications related to the biological distribution of the species or to the
Longhurst ecological provinces in the Indian Ocean should be considered.
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Fig. 2. Oceanic whitetip shark: Comparison of the oceanic whitetip shark standardised CPUE series for the longline
fleets of Japan and EU,Spain

Oceanic whitetip shark: Average weight in the catch by fisheries
Data not available.

Oceanic whitetip shark: Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for oceanic whitetip shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXVI
EXECUTIVE SUMMARY: SCALLOPED HAMMERHEAD SHARK

Indian Ocean Tuna Commission
Conmmissiont des Thons de FQiegan Indien

b

ioic ctol
Status of the Indian Ocean Scalloped Hammerhead Shark (SPL: Sphyrna lewini)

TABLE 1, Status of scalloped hammerhead shark (Sphyrna lewini) in the Indian Ocean

2012 stock
Area' Indicators status
determination

Reported catch 2011: 120 ¢

Not elsewhere included (nei} shatks: | 55,135t

Average reported catch 2007-2011: 36t

. Not elsewhere included (nei) sharks; | 63,783 t
Indian Ocean MSY: { unknown
Fm1 IJFMSY: unknown
SBzm IJSBMSY: unknown
SB20| 1;SB o unknown

"Boundaries for the Indian Ocean = IOTC area of competence
Colour key Stock overfished(5B,.,/SBugmy< 1) Stock not averfished (SB,,/SBysy 1)
Stock subject to overfishing(Fyew/Fusy> 1)
Stock not subject to overfishing (Fypu/Frmy= 1)
Not assessed/Uncertain

TABLE 2. TUCN threat status of scalloped hammerhead shark (Sphyrna lewini) in the Indian Ocean

TUCN threat status21
Common name Scientific name Global WIO EIO
status
Scalloped hammerhead | Sphyrna lewini Endangered | Endangered -

IUCN = International Union for Conservation of Nature; WIQ = Western Indian Qcean; EIQ = Eastern Indian Ocean
Sources; IUCN 2007, Baum 2007

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. The current [UCN threat status of ‘Endangered’ applies to scalloped hammerhead sharks globally and
speciﬁcally for the western Indian Ocean {Table 1). There is a paucity of information available on this species and this
situation is not expected to improve in the short to medium term. There is no quantitative stock assessment or basic
fishery indicators currently available for scalloped hammerhead shark in the Indian Ocean therefore the stock status is
highly uncertain. 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
exploited by inshore fisheries, Because of their life history characteristics — 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,

Outlook. Maintaining or increasing effort will probably result in further declines in biomass and productivity. The
impact of piracy in the western Indian Ocean has resuited in the displacement and subsequent concentration of a
substantial portion of longline fishing effort into certain areas in the southern and eastern Indian Ocean. It is therefore
unlikely that catch and effort on scalloped hammerhead shark will decline in these areas in the near future, and may
result in localised depletion. The following should be noted:

» The available evidence indicates considerable risk to the stock status at current effort levels.

e The primary source of data that drive the assessment (total catches) is highly uncertain and should be

investigated further as a priority.

2! The process of the threat assessment from TUCN is independent from the TOTC and is presented for information purpose on.ly
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* Noting that current reported catches (probably largely underestimated) are estimated at an average ~36 t over
the last five years, ~120 t in 2011, maintaining or increasing effort will probably result in further declines in
biomass and productivity.

* Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting
requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cifed)

CONSERVATION AND MANAGEMENT MEASURES

Scalloped hammerhead shark in the Indian Ocean are currently subject to a number of Conservation and Management
- Measures adopted by the Commission:

* Resolution 05/05 Concerning the conservation of sharks caught in association with JSisheries managed by
{0TC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

* Resolution 10/02 Mandatory statistical requirements for I0TC Members and Coaperating Non-Contracting
Parties (CPC’s} indicated that the provisions, applicable to tuna and tuna-like species, are applicable to shark
species.

¢ Resolution 11/04 on g Regional Observer Scheme requires data on blue shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1% July
2010, :

* Resolution 12/03 On the recording of catch and effort by fishing vessels in the IOTC area of competence sets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Extracts from Resolutions 05/05, 11/04 and 12/03

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION WITH
FISHERIES MANAGED BY IOTC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures, including
available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks. Full
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the point of
first landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR I0TC MEMBERS AND COOPERATING
NON-CONTRACTING PARTIES (CPC’S)

Para. 3. The provisions, applicable to tuna and tuna-like species, shall also be applicable to the most commonly caught shark
species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME

Para. 18. Observers shall;

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring discards, by-
catches and size frequency

RESOLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE IOTC
AREA OF COMPETENCE

Para, 1. Each flag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing vessels
flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any given year to the
IOTC Secretariat by June 30" of the following year on an aggregated basis.

FISHERIES INDICATORS

Scallioped hammerhead shark: General

Scalloped hammerhead shark (Sphyrna lewini) is widely distributed and common in warm temperate and tropical
waters (Fig, 1). It is also found in estuarine and inshore waters. In some areas, the scalloped hammerhead shark forms
large resident populations. In other areas, large schools of small-sized sharks are known to make seasonal migrations
polewards. Scalloped hammerhead sharks feeds on pelagic fishes, rays and occasionally other sharks, squids, lobsters,
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shrimps and crabs. Table 3 outlines some of the key life history traits of scalloped hammerhead shark in the Indian
Qcean.

£

" Fig. 1. Scalloped hammerhead shark: The worldwide distribution of; .fhe Sbélloped hammerhead shark (source:
www.jucnredlist.org)

TABLE 3. Scallo

d hammerhead shark: Biology of Indian Ocean scalloped hammerhead shark (Sphyrna lewini

Range and The scalloped hammerhead shark is widely distributed and common in warm temperate and tropical waters down to 900 m. It

stock structure | is also found in estuarine and inshore waters. In some areas, the scalloped hammerhead shark forms large resident
populations. In other areas, large schools of small-sized sharks are known to migrate seasonally polewards. Area of overlap

with IOTC management area = high. .

There is no information available on stock structure.

Longevity The maximum age for Atlantic Ocean scalloped hammerheads is estimated to be over 30 years with the largest individuals

reaching over 310 cm TL. In the Eastern Indian Ocean, females are reported to reack 350 m TL
Maturity Males in the eastern Indian Ocean mature at around 140-165 cm TL. Females mature at about 200 ¢m TL. In the northern
(50%) Gulf of Mexico females are believed to mature at about 15 years and males at 9-10 years.

Reproduction | The scalloped hammerhead shark is viviparous with a yolk sac-placenta. Litters consist of 13-31 pups (incan=16.5). The
reproductive cycle is annual and the gestation period is 9-10 months, The nursery areas are in shallow coastal waters.

e  Fecundity; medium (<31 pups) :

o  Generation time: 17--21 years

o  Gestation Period: 9-10 months

¢  Reproductive cycle is annual

Size (length The maximum size for Atlantic Qcean scalloped hammerheads is estimated to be over 310 cm TL. In the Eastemn Indian
and weight) Ocean, females are reported to reach 330 m TL
New-horn pups are around 45--50 ¢ TL at birth in the eastern Indian Ocean.

Sources: Stevens & Lyle 1989, Jorgensen et al, 2009

Scalloped hammerhead shark: Fisheries

Scalloped hammerhead sharks are often targeted by some semi-industrial, artisanal and recreational fisheries and are a
bycatch of industrial fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery) (Table 4). There
is little information on the fisheries prior to the early 1970’s, and some countries continue not to collect shark data
while others do collect it but do not report it to IOTC. It appears that significant catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of
sharks because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or
of sharks usually discarded because of their size or condition} or they reflect dressed weights instead of live weights.
FAO also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data
and data from the major fleets.

The practice of shark finning is considered to be regularly occurring and on the increase for this species (Clarke et al.
2006, Clarke 2008, Holmes et al. 2009) and the bycatch/release injury rate is unknown but probably high.
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TABLE 4. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic fisheries

Gears PS 0 ”I‘ oA BBTROLHAND |  GILL | UNCL
Frequency rare common absent common unknown
Fishing Mottality unkrnown | unknown | unknown unknown unknown | unknown
Post release mortality unknown | unknown | unknown unknown unknown unknown

Sources: Romanev 2002, 2008, Dudley & Simpfendorfer 2006, Romanov et al. 2008
Scalloped hammerhead shark: Catch trends

- The caich estimates for scalloped hammerhead (Table 5) are highly uncertain as is their utility in terms of minimum
catch estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United
Kingdom), South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species
(i.e. Belize, China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK -territories).
TABLE 5. Catch estimates for scalloped hammerhead shark* in the Indian Ocean for 2009, 2010 and 2011
Catch 2009 010 2011
Scalloped hammerhead shark 21t 15t 120t
nei-sharks 65,380t - 64,387t 55,135t
Mean catch (reported) over the last 5 years Scalloped hammerhead shark 36t

(2007-2011) nei-sharks 63,783 t

* catches likely to be misidentified with the smooth hammerhead shark (S. zygaena) which is an oceanic species.
Nei-sharks: not elsewhere indicated sharks

Most recent catch (reported)

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2011 one country
reported catches of scalloped hammerhead sharks in the IOTC region,

Scalloped hammerhead shark: Nominal and standardised CPUE Trends

Data not available at the IOTC Secretariat. However, Indian longline research surveys, in which scalloped
hammerhead sharks contributed up to 6% of regional catch, demonstrate declining catch rates over the period 1984—
2006 (John & Varghese 2009). CPUE in South African protective net shows steady decline from 1978.

Scalloped hammerhead shark: Average weight in the caich by fisheries
Data not available,

Scalloped hammerhead shark: Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for scalloped hammerhead shark has been undertaken by the IOTC Working Party
on Ecosystems and Bycatch. :
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APPENDIX XXVII
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Status of the Indian Ocean shortfin mako shark (SMA: Isurus oxyrinchus)

TABLE 1. Shortfin mako shark: Status of shortfin mako shark (Jsurus exyrinchus) in the Indian Ocean

2012 stock
Areal Indicators status
determination

Reported catch 2011: 1,361t

Not elsewhere included (nei) sharks: | 55,1351

Average reported catch 2007-2011: 12071

. Not elsewhere included (nei) sharks: 63,783 t
Indian Ocean MSY: | unknown
Fm] UFMSY: unknown
SB3011/SBusy: | unknown
SBz(}] |fSBo: unknown

‘Boundaries for the Indian Ocean = IOTC area of competence
Colour key | Stock overfished(SByex/SBysy< 1) | Stock not overfished (SBep/SBysy> 1)
Stock subject to overfishing(Fpe/Frysy> 1)
Stock not subject to overfishing (F e, /Frugy< 1)
Not assessed/Uncertain '

TABLE 2. Shortfin mako shark: TUCN threat status of shortfin mako shark (Jsurus oxyrinchus) in the Indian Ocean

IUCN threat status™
Common name Scientific name Global WIO EIO
status
Shortfin mako shark Isurus oxyrinchus Vulnerable - -

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SOURCES: TUCN 2007, Cailliet 2009

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty about the relationship between abundance and the standardised
CPUE series from the Japanese longline fleet, and about the total catches over the past decade (Table 1). The current
IUCN threat status of ‘Vulnerable’ applies to shortfin mako sharks globally (Table 2). Trends in the Japanese CPUE
series suggest that the longline vulnerable biomass has declined from 1994 to 2003, and has been increasing since
then. There is a paucity of information available on this species and this situation is not expected to improve in the
short to medium term. There is no quantitative stock assessment or basic fishery indicators currently available for
shortfin mako shark in the Indian Ocean therefore the stock status is highly uncertain. Shortfin mako sharks are
commonly taken by a range of fisheries in the Indian Ocean. Because of their life history characteristics ~ they are
relatively long lived (over 30 years), fermales mature at 18-21 years, and have relativity few offspring (<25 pups every
two or three years), the shortfin mako shark is vulnerable to overfishing.

Outlook. Maintaining or increasing effort will probably result in further declines in biomass, productivity 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. It is therefore
unlikely that catch and effort on shortfin mako shark will decline in these areas in the near future, and may result in
localised depletion. The following should be noted:

¢  The available evidence indicates considerable risk to the stock status at current effort levels.

2 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information puspose only
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e  The two primary sources of data that drive the assessment, total catches and CPUE are highly uncertain
and should be investigated further as a priority.

s Noting that current reported catches are estimated (probably largely underestimated) at an average
~1207 t over the last five years, ~1361 { in 2011, maintaining or increasing effort will probably result in
further declines in biomass, productivity and CPUE.

¢  Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting
requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Shortfin mako shark in the Indian Ocean are currently subject to a number of Conservation and Management

Measures adopted by the Commission:

e Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

» Resolution 10/02 Mandatory statistical requirements for I0TC Members and Cooperating Non-Contracting
Parties (CPC’s) indicated that the provisions, applicable to tuna and tuna-like species, are appllcable to shark
species.

e Resolution 11/04 on a Regmnal Observer Scheme requires data on shortfin mako shark interactions to be
recorded by observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS)
started on 1% July 2010.

e Resolution 12/03 On the recording of catch and effort by fishing vessels in the IOTC area of competence sets
out the minimum loghook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Extracts from Resolutions 05/03, 11/04 and 12/03

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY 10TC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures,
including available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks,
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the
point of first landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND
COOPERATING NON-CONTRACTING PARTIES (CPC’S)

Para. 3. The provisions, applicable to tuna and tuna-like species, shall also be applicable to the most commonly caught
shark species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring discards,

by-catches and size frequency

RESOLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE

IOTC AREA OF COMPETENCE

Para. 1. Each flag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing
vessels flying its flag and authorized to fish species managed by IOTC be subject to a data recording system,

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any given year
to the TOTC Secretariat by June 30" of the following year on an aggregated basis.

FISHERIES INDICATORS

Shortfin mako shark: General

Shortfin mako shark (Isurus oxyrinchus) is widely distributed in tropical and temperate waters warmer than 16°C
(Fig. 1) and is one of the fastest swimming shark species. It is known to leap out of the water when hooked and is
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often found in the same waters as swordfish. This species is at the top of the food chain, feeding on fast-moving fishes
such as swordfish and tunas and occasionally on other sharks. Table 3 outlines some of the key life history traits of
shortfin mako shark in the Indian Ocean.

I 1, At AT i e e

Fig. 1. Shortfin mako shark: The worldwide distribution of the shortfin mako shark (source; www.ivcnredlist.org)

TABLE 3. Shortfin mako shark: Biology of Indian Ocean shortfin mako shark (Isurus oxyrinchus
s e B!

Range and Widely distributed in tropical and temperate waters warmer than 16°C. Makos prefer epipelagic and littoral waters from the

stock structure | surface down to depths of 500 meters, Shortfin mako is not known to school. It has a tendency to follow warm water masses
polewards in the summer. Tagging results from the North Atlantic Ocean showed that makos migrated over long distances
and this supgests that there is a single well-mixed population in this atea. Area of overlap with IOTC management area =
high.

No information is available on stock structure of shortfin mako sharks in the Indian Ocean.

Longevity Maximum lifespans reported for this species are 32 years for females and 29 years for males in the western North Atlantic.

Maturity Sexual maturity is estimated to be reached at 13-19 years or 290-300 m TL for females and 8 years or about 200 m TL for
(50%) males in the western North Atlantic and 19-21 years or 207-290 m TL for females and 7-9 years or 180-190 m TL for males
in the western South Pacific. In the western South Indian Ocean maturity was estimated at about 270 m TL for females and
190-210 m TL for males. The length at maturity of female shortfin mako sharks differs between the Northern and Southern
hemispheres.

Reproduction Female shortfin mako sharks are aplacental viviparous. Developing embryos feed on unfertilized eggs in the uterus during
the gestation period, whose length is subject to debate but is believed to last 15-18 months, Litter size ranges from 4 o 25
pups (mean=12.5), with larger sharks producing more offspring. The nursery arcas are apparently in deep tropical waters.
The length of the reproductive cycle is up to three years

¢  Fecundity: medium (<25 pups)

+  Generation time: 23 years

s (estation Period: 1518 months

»  Reproductive cycle is bienniat or triennial

Size (length Maximum size of shortfin make sharks in Northwest Atlantic Ocean is 4 m and 570 kg. In the Indian Ocean a female
and weight) individual of 248 em FL and 130 kg TW was aged as 18 years old. Length—weight relationship for both sexes combined in
the Indian Qcean is TW=0.349%10-4 * FL*76%4,

New-born pups are around 70 cm (TL).

Sources: Bass et al. 1973, Moliet et al. 2000, Mejuto et al. 2005, Romanov & Romanova 2009

Shortfin mako shark: Fisheries

Shortfin mako sharks are often targeted by some semi-industrial, artisanal and recreational fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries and anecdotally by the purse seine fishery)
(Table 4). In other Oceans, due to its energetic displays and edibility, the shortfin mako shark is considered one of the
great gamefish of the world. There is little information on the fisheries prior to the early 1970’s, and some countries
continue not to collect shark data while others do collect it but do not report it to IOTC, It appears that significant
catches of sharks have gone unrecorded in several countries. Furthermore, many catch records probably under-
represent the actual catches of sharks because they do not account for discards (i.e. do not record catches of sharks for
which only the fins are kept or of sharks usually discarded because of their size or condition) or they reflect dressed
weights instead of live weights. FAQ also compiles landings data on elasmobranchs, but the statistics are limited by
the lack of species-specific data and data from the major fleets.
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The practice of shark finning is considered to be regularly occurring for this species (Clarke et al. 2006, Clarke 2008)
and the bycatch/release injury rate is unknown but probably high.

TABLE 4. Shortfin mako shark: Estimated frequency of occurrence and bycatch mortality in the Indian Ocean

pelagic fisheries
LL
Gears PS | SWO | TUNA BB/TROL/HAND GILL UNCL
Frequency . rare common rare—common utiknown unknown
Fishing Mortality unknown | 13t051% [ 0to31% unknown unknown unknown
Post release mortality unknown 19% unknown . unknown unknown

Sources: Romanov 2002, 2008, Ariz et al. 2006, Dudley & Simpfendorfer 2006, Peterson et al. 2008, Romanov et al. 2008
Shortfin mako shark: Catch trends

The catch estimates for shortfin mako shark (Table 5) are highly uncertain as is their utility in terms of minimum catch
estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri-Lanka while nine CPCs have reported partial data or data aggregated for all species (i.e. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories). For CPCs reporting longline data by
species (i.e. Australia, Spain, Portugal, United Kingdom and South Aftica), 12% of the catch of sharks by longliners,
all targeting swordfish, were shortfin mako sharks.

TABLE 5. Shortfin mako shark; Catch estimates for shortfin mako shark in the Indian Ocean for 2009, 2010 and

2011.
Catch 2009 2010 2011
Shortfin mako shark 8961t 1,246 t 1,361
Most recent catch (report) ]
nei-sharks 65,3801t 64,387t 55,135t
Mean catch (reported) over the last § years Shortfin mako shark 1,207t

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2011, nine countries
reported catches of shortfin mako sharks in the IOTC region.

Shortfin mako shark: Nominal and standardised CPUE Trends

Statistics not available at the IOTC Secretariat. Point estimates and 95% confidence interval for the standardised
Japanese longline CPUE of shortfin mako shark data were not provided to the IOTC Secretariat, -

Historical research data shows overall decline in CPUE and mean weight of mako sharks (Romanov et al. 2008),
CPUE in South African protection net is fluctuating without any trend (Holmes et al. 2009). The CPUEs of shortfin
mako catches by the Portuguese longline fleet in the Indian Ocean showed some significant variability between 1999—
2010, but no noticeable trends, The standardised series for the more recent years (2006—10) also did not show
significant trends. It should be noted that this time series of standardised CPUESs is very short (5 years), part of an
ongoing analysis, and should therefore be regarded as preliminary (Coelho et al. 2011b).

The Japanese CPUE series (Fig. 2) suggest that the longline vulnerable biomass largely fluctuated during 1994-2010
(Kimoto et al. 2011) and there are no apparent trends.
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Fig. 2. Shortfin mako shark: Standardised Japanese longline CPUE series in the Indian Ocean from 1994 to 2010 for
shortfin mako shark.

Shortfin mako shark: Average welght in the catch by fisheries

Data not available,

Shortfin mako shark: Number of squares fished

Catch and effort data not available. '
STOCK ASSESSMENT

No quantitative stock assessment for shortfin mako has been undertaken by the IOTC Working Party on Ecosystems
and Bycaich.
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APPENDIX XXVIII
EXECUTIVE SUMMARY: SILKY SHARK

Indian Qcean Tuna Commission
. Commission des Thons de 'Océan bndien

iote ctoi

Status of the Indian Ocean silky shark (FAL: Carcharhinus falciformis)

TABLE 1. Silky shark: Status of silky shark (Carcharhinus falciformis) in the Indian Ocean

2012 stock
Area’ Indicators status
determination

Reported catch 2011: 3,353t

Not ¢lsewhere included (nei) sharks: 55,135¢

Average reported catch 2007-2011: 1,396t

. Not elsewhere included (nei) sharks: | 63,783 t
Indian Qcean MSY: | unknown
FaouFmsy: | unknown
SBgm IISBMSY: unknown
8B2411/SBy: | unknown

'Boundaries for the Indian Ocean = IQTC area of competence
Colour key Stock overfished(SB,.,/SBysy< 1)
Stock subject to overfishing(F e/ Frsy™ 1)
Stock not subject to overfishing (Fpp/Frusys 1)
Not assessed/Uncertain

TABLE 2. Silky shark: TUCN threat status of silky shark (Carcharhinus falciformis) in the Indian Ocean

Common name | Scientific name TUCN threat status™
om ! Global status WIO EIO
Silky shark Carcharhinus falciformis Near Threatened Near Threatened Near Threatened

TUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIQ = Eastern Indian Ocean
Sources: IUCN 2007, 2012

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There 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 decade (Table 1). The current
IUCN threat status of ‘Near Threatened” applies to silky sharks in the western and eastern Indian Ocean and globally
(Table 2). There is a paucity of information available on this species and this situation is not expected to improve in
the short to medium term. There is no quantitative stock assessment or basic fishery indicators currently available for
silky shark in the Indian Ocean therefore the stock status is highly uncertain. Silky sharks are commonly taken by a
range of fisheries in the Indian Ocean. Because of their life history characteristics — they are relatively long lived (over
20 years), mature relatively late (at 6-12 years), and have relativity few offspring (<20 pups every two years), the
silky shark is vulnerable to overfishing. Despite the lack of data, it is clear from the information that is available that
silky shark abundance has declined significantly over recent decades.

Outlook. Maintaining or increasing effort will probably result in declines in biomass, productivity 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. It is therefore
unlikely that catch and effort on silky shark will decline in these areas in the near future, and may result in localised
depletion. The following should be noted: :

¢  The available evidence indicates considerable risk to the stock status at current effort levels.

» Total catches are highly uncertain and should be investigated further as a priority.

* The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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e Noting that current reported catches (probably largely underestimated) are estimated at an average
~1,396 t over the last five years, ~ 3,353 t in 201 1, maintaining or increasing effort will probably result in
further declines in biomass.

¢  Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting

'requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reporis of the Working Party on Ecosystems and Bycaich and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Silky shark in the Indian Ocean are currently subject to a number of Conservation and Management Measures adopted
by the Commission:

» Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
JTOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

s Resolution 10/02 Mandatory statistical requirements for IOTC Members and Cooperating Non -Contracting
Parties (CPC'’s) indicated that the provisions, applicable to tuna and tuna-like species, are applicable to shark
species.

» Resolution 11/04 on a Regional Observer Scheme requires data on silky shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) started on 1¥ July
2010.

¢ Resolution 12/03 On the recording of catch and effort by fishing vessels in the IOTC area of compeience sets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Extracts from Resolutions 05/05, 11/04 and 12/03

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY I0TC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures,
including available historical data,

Para, 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the
point of first landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND
COOPERATING NON-CONTRACTING PARTIES (CPC’S)

Para, 3. The provisions, applicable to tuna and tuna-like species, shall also be applicable to the most commonly caught
shark species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch compaosition and monitoring discards,
by-catches and size frequency

RESOLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE
10TC AREA OF COMPETENCE _
Para. 1. Each flag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing

vessels flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any given year
to the [OTC Secretariat by June 30™ of the following year on an aggregated basis.

FISHERIES INDICATORS
Silky sharks: General

Silky sharks (Carcharhinus falciformis) are one of the most abundant large sharks inhabiting warm tropical and
subtropical waters throughout the world (Fig. 1). Table 3 outlines some of the key life history traits of silky shark in
the Indian Ocean.
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Fig. 1. The worldwide distribution of the §ilky shark (source: www.iucnredlist.org)

TABLE 3. Silky shark: Biology of Indian Ocean silky sharks Carcharhinus falciformis).

i 5 e S et £k

Range and Essentially pelagic, the silky shark is distributed from slopes to the open ocean. It also ranges to inshore areas and near the
stock structure | edges of continental shelves and over deepwater reefs. It also demonstrates strong fidelity to seamounts and natural or man-
made chjects (like FADs) floating at the sea surface, Silky sharks live down to 500 m. Typically, smaller individuals are
found in coastal waters. Small silky sharks are also commonly associated with schools of tuna, particularly under floating
objects. Large silky sharks associate with free-swimming tuna schools. Silky sharks often form mixed-sex schools containing
similar sized individuals. Area of overlap with IOTC management area = high. No information is avatlable on stock stricture.

Loagevity 20+ years for males; 22+ years for females in the southem Gulf of Mexico and maximum size is over 300 cm long,
Generation time was estimated to be hetween 11 and 16 years in the Gulf of Mexico years,
Maturity The age of sexual maturity is variable. In the Atlantic Ocean, off Mexico, silky sharks mature at 10—12+ years. By contrast in
(50%) the Pacific Ocean, males mature at around 5-6 years and females mature at around 6—7 years.
Size: 239 cm TL for males; 216 cm TL for females in Aldabra atoll. In South Africa: 240cm TL for males and 248-260cm TL
for females.

Reproduction | The silky shark is a placental viviparous species with a gestation period of around 12 months. Females give birth possibly
every two years. The number of pups per litter ranges from 9-14 in the Eastern Indian Ocean, and 2-11 in the Pacific Ocean.
Fecundity: medium {<20 pups)

Generation time: 11-16 years

Gestation period; 12 months

Reproductive cycle is biennial

Size (length Maximum size is over 300 em long FL.

and weight) New-bom pups are around 75-80 cm TL or less at birth. Reported as 56-63 cm TL in the Maldives. 78-87 ¢m TL in South
Afrrica. i
Length—weight relationship for both sexes combined in the Indian Ocean is TW=0.160*10-4 * FL29197,

Sources: Strasburg 1958, Bass et al. 1973, Stevens 1984, Anderson & Ahmed 1993, Mejuto et al. 2005, Matsunaga 2047,
Romanov & Romanova 2009

Silky sharks: Fisheries

Silky sharks are often targeted by some semi-industrial, artisanal and recreational fisheries and are a bycatch of
industrial fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery) (Table 4). Sri Lanka has had
a large fishery for silky shark for over 40 years.

There is little information on the fisheries prior to the early 1970’s, and some countries continue not to collect shark
data while others do collect it but do not report it to IOTC. It appears that significant catches of sharks have gone
unrecorded in several countries. Furthermore, many catch records probably under-represent the actual catches of
sharks because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or
of sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights.
FAO also compiles landings data on elasmobranchs, but the statistics are limited by the lack of species-specific data
and data from the major fleets.

The practice of shark finning is considered to be regularly occurring and on the increase for this species (Clarke et al.
2006, Clarke 2008) and the bycatch/release injury rate is unknown but probably high.
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TABLE 4. Silky shark: Estimated frequency of occurrence and bycatch mortality in the Indian Ocean pelagic
fisheries.

LL

Gears PS SWO | TUNA BB/TROL/HAND GILL UNCL
Frequency common abundant €common abundant | abundant
- . . study in study in
Fishing Mortality study in progress progress progress unknown unknown | unknown
Post release mortality | study in progress unknown unknown unknown unknown | unknown

Sources: Romanov 2002, 2008, Ariz et al. 2006, Peterson et al, 2008, Romanov et al. 2008
Silky sharks: Catch trends

The catch estimates for silky shark (Table 5) are highly uncertain as is their utility in terms of minimum catch
estimates, Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdom),
South Africa, and Sri Lanka) while nine CPCs have reported partial data or data aggregated for all species (i.c. Belize,
China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories). For CPCs reporting longline data by
species (i.e. Australia, Spain, Portugal, United Kingdom and South Africa), 1.5% of the catch of sharks by longliners,
all targeting swordfish, were silky sharks, and for CPCs reporting gillnet data by species (i.e. Sri Lanka), 22% of the
catches of shark were silky sharks.

TABLE 8§, Silky shark: Catch estimates for silky shark in the Indian Ocean for 2009, 2010 and 2011

Catch 2009 2010 2011
Silky shark 655t 1,836 t 3,353t
Most recent catch (reported)
nei-sharks 65,380t 64,387 55,135t
Mean catch (reported) over the last 5 years Silky shark 1,396 t

(2007-2011) nei-sharks 63,783 t

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reported and
when they are they might not represent the total catches of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2011, five countries
reported catches of silky sharks in the IOTC region.

Siiky sharks: Nominal and standardised CPUE Trends

Data not available at the IOTC Secretariat. However, Maldivian shark fishermen report significant declines in silky
shark abundance over past 20 years (Anderson 2009). In addition, Indian longline research surveys, in which silky
sharks contributed 7% of catch, demonstrate declining catch rates over the period 1984—-2006 (John & Varghese 2009).
No long-term data for purse-seine CPUE are available, however there is anecdotal evidences of five-fold decrease of
silky shark catches per set between 1980s and 2005.

Silky sharks: Average weight in the catch by fisheries
Data not available.

Silky sharks: Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for silky shark has been undertaken by the IOTC Working Party on Ecosystems and
Bycatch,
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APPENDIX XXIX
EXECUTIVE SUMMARY: BIGEYE THRESHER SHARK

m [ndian Ocean Tuna Commission
Comtmission des Thons de FOcéan Indien

iotc oi -
Status of the Indian Ocean bigeye thresher shark (BTH: Alopias superciliosus)

TABLE 1. Bigeye thresher shark: Status bigeye thresher shark (4lopias superciliosus) in the Indian Ocean

2012 stock
Area' Indicators status
' determination

Reported catch 2011: 330¢

Not elsewhere included (nei) sharks: 55,135t

Average reported catch 2007-2011: 68t

. Not elsewhere included (nei) sharks: 63,783 t
Indian Ocean MSY: | unknown
FaonFusy: | unknown
SB 0L ].FSBMSY: unknown
SB 201 p"rSBo: unknown

Boundaries for the Indian Ocean = IOTC area of competence
Colour key Stock overfished(SB, ., Stock not overfished (SB
Stock subject to overfishing(Fop/Fpsy™ 1}
Stock not subject to overfishing (Fye,/Frgy=< 1)
Not assessed/Uncertain

TABLE 2. Bigeye thresher shark: IUCN threat status of bigeye thresher shark (4lopias superciliosus) in the Indian
Qcean

TUCN threat status™
Common name .Scientific_ name Global wIO EIO
status

Bigeye thresher shark Alopias superciliosus | Vulnerable - -

TUCN = International Union for Conservation of Nature; WIQ = Western Indian Ocean; EIO = Eastern Indian Ocean
Sources: ITUCN 2007, Amoritn et al. 2009

NOTE: IOTC Resolution 12/09 On the conservation of thresher sharks (family Alopiidae) caught in association with
fisheries in the IOTC area of competence, prohibits retention onboard, transhipping, landing, storing, selling or
offering for sale any part or whole carcaess of thresher sharks of all the species of the family Alopiidae®.

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty in the stock status due to lack of information necessary for
assessment or to for the development of other indicators of the stock (Tabie 1). The current TUCN threat status of
“Vulnerable’ applies to bigeye thresher shark globally (Table 2). There is a paucity of information available on this
species and this situation is not expected to improve in the short to medium term. There is no quantitative stock
assessment and limited basic fishery indicators currently available for bigeye thresher shark in the Indian Ocean
therefore the stock status is highly uncertain. Bigeye thresher sharks are commonly taken by a range of fisheries in the
Indian Ocean. Because of their life history characteristics — they are relatively long lived (+20 years), mature at 9-3
years, and have few offspring (2—4 pups every year), the bigeye thresher shark is vulnerable to overfishing.

Outlook. Current longline fishing effort is directed to other species, however bigeye thresher sharks is a common
bycatch these fisheries. Hooking mortality is apparently very high, therefore IOTC regulation 10/12 prohibiting
retaining of any part of thresher sharks onboard and promoting life release of thresher shark are apparently ineffective

 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
23 gcientific observers shall be allowed to collect biological samples from thresher sharks that are dead at haulback, provided that the samples are
part of the research project approved by the Scientific Committee (or the Working Party on Ecosystems and Bycatch).
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for species conservation. Maintaining or increasing effort will probably result in further declines in biomass,
productivity and CPUE. However there are few data to estimated CPUE trends, in view of [OTC Resolution 12/09 and
reluctance of fishing fleet to report information on discards/non-retained catch. 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 other areas in the southern and eastern Indian Ocean. It is therefore unlikely that catch and effort on bigeye
thresher shark will decline in these areas in the near future, which may result in localised depletion. The following
should be noted:

The available evidence indicates considerable risk to the status of the IQ stock at current effort levels.

Two important sources of data that inform the assessment, total catches and CPUE are highly uncertain and
should be investigated further as a priority.

Noting that current caiches (probably largely underestimated) are estimated at an average ~68 t over the last
five years, ~330 t in 2011, maintaining or increasing effort will probably result in further declines in biomass,
productivity and CPUE.

Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting
requirement on sharks. )

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bigeye thresher shark in the Indian Ocean are currently subject to a number of Conservation and Management
Measures adopted by the Commission:

Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

Resolution 10/02 Mandatory statistical requirements for I0TC Members and Cooperating Non-Contracting
FParties (CPC's} indicated that the provisions, applicable to tuna and tuna-like species, are applicable to shark
species.

Resolution 11/04 on a Regional Observer Scheme requires data on bigeye thresher shark interactions to be
recorded by observers and reported to the IOTC within 150 days, The Regional Observer Scheme (ROS)
started on 1% July 2010.

Resolution 12/03 On the recording of catch and effort by fishing vessels in the IOTC area of competence sets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Resolution 12/09 On the conservation of thresher sharks (family Alopiidae) caught in association with
Jisheries in the IOTC area of competence prohibits fishing vessels flying the flag of IOCTC Members and
Cooperating non-Contracting Parties (CPCs) from retaining on board, transhipping, landing, storing, selling or
offering for sale any part or whole carcass of thresher sharks of all the species of the family Alopiidae.

Extracts from Resolutions 05/05, 11/04 and 12/03

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY IOTC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures,
including available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, to the
point of first landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR I0TC MEMBERS AND
COOPERATING NON-CONTRACTING PARTIES (CPC’S)

Para. 3. The provisions, applicable to tuna and tuna-like species, shall also be applicable to the most commonly caught
shark species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10. Observers shall:

b} Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring discards,
by-catches and size frequency
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RESQLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE
I0TC AREA OF COMPETENCE

Para. 1. Each flag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing
vessels flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag State and the States which receive this information shall prévide all the data for any given year
to the IOTC Secretariat by June 30™ of the following year on an aggregated basis.

RESOLUTION 12/09 ON THE CONSERVATION OF THRESHER SHARKS (FAMILY ALOPIIDAE)
CAUGHT IN ASSOCIATION WITH FISHERIES IN THE IOTC AREA OF COMPETENCE

Para. 2 Fishing Vessels flying the flag of an IOTC Member or Cooperating non-Contracting Party {CPCs) are prohibited
from retaining on board, transhipping, landing, storing, selling or offering for sale any part or whole carcass of thresher
sharks of all the species of the family Alopiidae, with the exception of paragraph 7.

Para. 3 CPCs shall require vessels flying their flag to promptly release unharmed, to the extent practicable, thresher
sharks when brought along side for taking on board the vessel.

Para. 4 CPCs shall encourage their fishers to record and report incidental catches as well as live releases. These data will
be then kept at the IOTC Secretariat. '

FISHERIES INDICATORS

Bigeye thresher shark: General

Bigeye thresher shark (dlopias superciliosus) is found in pelagic coastal and oceanic waters throughout the tropical
and temperate oceans worldwide (Fig. 1). Found in coastal waters over the continental shelves, sometimes close
inshore in shallow waters, and on the high seas in the epipelagic zone far from land; also caught near the bottom in
deep water on the continental slopes (Compagno 2001). It can be found near the surface, and has even been recorded
in the intertidal, but it is commonest below 100m depth, occurs regularly to at least 500 m deep and has been recorded
to 723 m deep (Compagno 2001, Nakano et al. 2003). No predation on bigeye thresher sharks has been reported to
date; however it may be preyed upon by makos, white sharks, and killer whales. Fishing is the major contributor to
adult mortality. This species used its long tail to attack prey (Compagno 2001, Aalbers et al. 2010). Table 3 outlines
some of the key life history traits of bigeye thresher shark in the Indian Ocean.

R i R ¢
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Fig. 1. Bigeye thresher shark: The worldwide distribution of the bigeye thresher shark (source: FAQ)
TABLE 3. Bigeye thresher shark: Biology of Indian Ocean bi

eve thresher shark (Alopias superciliosus

Range and In the tropical Indian Ocean, the greatest abundance of bigeye thresher shark occurs at depths of 50 to 300 m, in
stock structure | temperatures ranging from 8 to 25°C. It is considered a highly migratory species, however, no published
information on horizontal movements of bigeye thresher shark is known for the Indian Ocean. This species exhibits
a prominent diurnal pattern in vertical distribution spending daytime at the depth between 200 and 700 m depth and
migrating to the upper layers at night. Bigeye thresher shark is a solitary fish however it is often caught in the same
areas and habitats as pelagic thresher sharks Alopias pelagicus. Area of overlap with IOTC management area =
high. No information is available on stock structure.

Longevity No ageing studies is known for the Indian Ocean. In the Pacific Ocean (China, Taiwan Province) the oldest bigeye
thresher sharks reported wete a 19 year old male and a 20 year old female for fish ~ 370 em TL. Taking into
consideration that maximum length is exceed 400 cmlongevity is apparently arovmd 25-30 years. In the Eastern
Atlantic Qcean, the maximum ages reported in a recent life history study were 22 years for females and 17 years for
males.
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Maturity .
(50%)

Age: Sexual maturity is attained at 12—13 years {females), 9-10 years (males).

Size: Males mature at 270-300 cm totat length (TL) and females at 332-355 cm TL.

Size at 50% maturity from the eastern Atlantic Ocean was estimated at 206 cm FL for females (95% CI. 199-213
cm FL}, and 160 cm FL for males (95% CI: 156164 ¢m FL)

Bigeye thregher shark is an aplacental viviparous with oophagy species.

. Fecundity: very low (2—4)

. Generation time: around 15 years (due to cophagy)

. Gestation Period: 12 months

. Reproductive eycle: unknown .

Of the thresher sharks, the Bigeye Thresher has the lowest rate of annual increase, estimated at 1.6% under
sustainable exploitation, or 0.002-0.009,

Reproduction

Maximum size is around 461 cm TL.
New-bom pups are around 64-140 cm TL.
Length—weight relationship for both sexes combined in the Indian Ocean is TW=0,155*]0**FL2975

Sources: Chen et al. 1997, Lui et al. 1998, Compagno 2001, Nakano et al. 2003, Weng & Block 2004, Amorim et al. 2007, Cortés 2008, Dulvy
et al. 2008, Smith et al. 2008, Stevens et al. 2010, Fernandez-Carvalho et al. 2011, Fernandez-Carvalho et al in press

Size (length
and weight)

Bigeve thresher shark: Fisheries

Bigeye thresher shark are often targeted by some recreational, semi-industrial and artisanal fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries) (Table 4). Typically, the fisheries take bigeye
thresher sharks between 140-210 cm FL or 40 to 120 kg (Romanov pers comm), In Australia thresher sharks used to
be a target of sport fishermen. Sport fisheries for oceanic sharks are apparently not so common in other Indian Ocean
countries.

There is little information on the fisheries prior to the early 1970’s. Some countries still fail to cellect shark data while
others do collect it but fail to report to IOTC. It appears that significant catches of sharks have gone unrecorded in
several countries. Furthermore, many existing catch records probably under-represent the actual catches of sharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weights.
FAO also compiles landings data on elasmobranchs, but their statistics are limited by the lack of species-specific data
and daia from the major fleets. Thresher sharks were marketed both locally and in European markets until at least up
until early 2011 despite IOTC Resolution 12/09. The practice of shark finning is considered to be regularly occurring
and on the increase for this species (Clarke et al. 2006, Clarke 2008). The post-release mortality is unknown but
probably high. In longline fisheries bigeye thresher sharks are often hooked by the tail (Compagno 2001, Romanov
pers comm) and die soon afterward. Therefore they are discarded dead if not retained. In most cases discarded sharks
are not recorded in fisheries logbooks. Therefore the cwrrent measures (notably Resolution 12/09) appear to have
limited conservation effect while contributing to further loss of fisheries data. Other types of conservation efforts such
as protected areas should be considered for this species group by the WPEB, taking into account a detailed analysis of
catch distribution and ‘hotspots’ of abundance derived from research data.

TABLE 4. Bigeye thresher shark: Estimated frequency of occurrence and bycatch mortality in the Indian Ocean
pelagic fisheries.

Gears PS o LT TONa—| PBTROLHAND |  GILL | UNCL
Frequency absent Common rare unknown unknown
Fishing Mortality no high high unknown unknown | unknown
Post release mortality N/A unknown | unknown unknown unknown unknown

Sources: Boggs 1992, Anderson & Ahmed 1993, Romanov 2002, 2008, Ariz et al. 2006, Peterson et al. 2008, Romanov et al,
2008. :

Bigeye thresher shark: Catch trends

The catch estimates for bigeye thresher shark are highly uncertain, as is their utility in terms of minimum catch
estimates (Table 5). Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United
Kingdom), South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species
(i.e. Belize, China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories).
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TABLE 5. Bigeye thresher shark: Catch estimates for bigeye thresher shark in the Indian Ocean for 2009, 2010 and
2011.

Catch 2009 2010 2011
bigeye thresher 5t 2t 330+t

Most recent catch (reported) )
nei-sharks 65,380t 64,387t 55,135t
Mean catch (reported) over the last § years bigeye thresher 681
(2007-2011) ’ nei-sharks 63,783 t

Note that reported shark catches are incomplete, The catches of sharks are usually not reported and when they are they
might not represent the total catches of this species but simply those retained on board. It is also likely that the
amounts recorded refer to weights of processed specimens, not to live weights. In 2011, two countries reported catches
of bigeye thresher sharks in the IOTC area of competence,

" Bigeye thresher shark: Nominal and standardised CPUE trends

Data not available at the IOTC Secretariat. There are no surveys specifically designed to assess shark catch rates in the
Indian Ocean. Historical research data shows overall decline both in CPUE and mean weight of thresher sharks
{(Romanoy pers comm).

Bigeye thresher shark: Average weight in the catch by fisheries
Data not available.

Bigeye thresher shark: Number of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for bigeye thresher shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXX
EXECUTIVE SUMMARY: PELAGIC THRESHER SHARK

w Indian Ocean Tuna Commission
Commission des Thens de POedan Indien

iotc ctot

Status of the Indian Ocean pelagie thresher shark (PTH: Alopias pelagicus)

TABLE 1. Pelagic thresher shark: Status pelagic thresher shark (4/opias pelagicus) in the Indian Ocean

2012 stock
Area’ Indicators status
determination

Reported catch 2011: 10t

Not elsewhere included (nei) sharks: 55,1351

Average reported catch 2007-2011: 4t

. Not elsewhere included (nei) sharks: 63,783 t
Indian Ocean MSY: | unknown
F201 1;FM3\{: unknown
SBZOIUSBMSY: unknown
SB4y;1/SBy: | unknown

"Boundaries for the Indian Ocean = TOTC area of competence

Colour key Stock overfished(5B,,/SBusy< 1) | Stock not overfished (SBy,,,/SBysy=> 1)
Stock subject to overfishing(F eo/Frsy™ 1)
Stock not subject to overfishing (Fye/Frsy= 1)
Not assessed/Uncertain

TABLE 2. Pelagic thresher shark: IUCN threat status of pelagic thresher shark (4lopias pelagicus) in the Indian
Ocean

. IUCN threat status™
Common name Scientific name Global WIO EIO
status
Pelagic thresher shark | Alopias pelagicus Vulnerable - -

IUCN = International Union for Conservation of Nature; WIO = Westemn Indian Ocean; EIO = Eastern Indian Ocean
Sources: [UCN 2007, Reardon et al. 2009

NOTE: IOTC Resolution 12/09 On the conservation of thresher sharks (family Alopiidae) caught in association with
fisheries in the IOTC area of competence, prohibits retention onboard, transhipping, landing, storlng, selling or
offering for sale any part or whole carcaess of thresher sharks of all the species of the family Alopiidae®’.

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. There remains considerable uncertainty in the stock status due to lack of information necessary for
assessment or to for the development of other indicators of the stock (Table 1). The current TUCN threat status of
“Vulnerable’ applies to pelagic thresher shark globally (Table 2). There is a paucity of information available on this
species and this situation is not expected to improve in the short to medium term. There is no quantitative stock
assessment and limited basic fishery indicators currently available for pelagic thresher shark in the Indian Ocean
therefore the stock status is highly uncertain. Pelagic thresher sharks are commonly taken by a range of fisheries in the
Indian Ocean. Because of their life history characteristics — they are relatively long lived (+ 20 years), mature at 8-9
years, and have few offspring (2 pups every year), the pelagic thresher shark is vulnerable to overfishing,

Outlook. Current longline fishing effort is directed to other species, however pelagic thresher sharks is a common
bycatch these fisheries. Hooking mortality is apparently very high, therefore IOTC regulation 10/12 prohibiting

% The process of the threat assessment from TUCN is independent from the IOTC and is presented for information purpose only
27 Geientific observers shall be allowed to collect biological samples from thresher sharks that are dead at haulback, provided that the samples are
part of the research project apptoved by the Scientific Committee (or the Working Party on Ecosystems and Bycatch).
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retaining of any part of thresher sharks onboard and promoting life release of thresher shark are apparently ineffective
for species conservation. Maintaining or increasing effort will probably result in further declines in biomass,
productivity and CPUE. However there are few data to estimated CPUE trends, in view of IOTC regulation 10/12 and
reluctance of fishing fleet to report information on discards/mon-retained catch. The impact of piracy in the western
Indian Ocean has resuited in the displacement and subsequent concentration of a substantial portion of longline fishing
effort into other areas in the southern and eastern Indian Ocean. It is therefore unlikely that catch and effort on pelagic
thresher shark will decline in these areas in the near future, which may result in localised depletion. The following
should be noted:

The available evidence indicates considerable risk to the status of the 10 stock at current effort levels.

Two important sources of data that inform the assessment, total catches and CPUE are highly uncertain and
should be investigated further as a priority.

Noting that current catches (probably largely underestimated) are estimated at at an average ~4 t over the last
five years ~10 t in 2011, maintaining or increasing effort will probably result in further declines in biomass,
productivity and CPUE.

Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporting
requirement on sharks.

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Ecosystems and Bycaich and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Pelagic thresher shark in the Indian Ocean are currently subject to a number of Conservation and Management
Measures adopted by the Commission:

Resolution 05/05 Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

Resolution 10/02 Mandatory statistical requirements for IOTC Members and Cooperating Non-Contracting
Parties (CPC’s) indicated that the provisions, applicable to tuna and tuna-like species, are applicable to shark
species.

Resolution 11/04 on a Regional Observer Scheme requires data on pelagic thresher shark interactions to be
recorded by observers and reported to the IOTC within 150 days The Regional Observer Scheme (ROS)
started on 1¥ July 2010.

Resolution 12/03 O the recording of catch and effort by fishing vessels in the IOTC area of competence sets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trolling
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Resolution 12/09 On the conservation of thresher sharks (family Alopiidae) caught in association with
fisheries in the I0TC area of competence prohibits fishing vessels flying the flag of IOTC Members and
Cooperating non-Contracting Parties (CPCs) from retaining on board, transhipping, landing, storing, selling or
offering for sale any part or whole carcass of thresher sharks of all the species of the family Alopiidae.

Extracts from Resolutions 05/03, 11/04, 12/03 and 12/09

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION
WITH FISHERIES MANAGED BY 10TC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures,
including available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches of sharks.
Full utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skins, 1o the
point of first landing.

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND
COOPERATING NON-CONTRACTING PARTIES (CPC’S)

Para. 3. The provisions, applicable to tuna and tuna-like species, shall also be applicable to the most commonly caught
shark species and, where possible, to the less common shark species.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10. Observers shall:
b} Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring discards,
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by-catches and size frequency

RESOLUTION 12/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE
10TC AREA OF COMPETENCE

Para. 1. Each flag CPC shall ensure that all purse seine, longline, gilinet, pole and line, handline and frolling fishing
vessels flying its flag and authorized to fish species managed by IOTC be subject to a data recording system,

Para, 8 (start), The flag State and the States which receive this information shall provide all the data for any given year
to the IOTC Secretariat by June 30" of the following year on an aggregated basis.

RESOLUTION 12/09 ON THE CONSERVATION OF THRESHER SHARKS (FAMILY AI.OPIIDAE)
CAUGHT IN ASSOCIATION WITH FISHERIES IN THE 10TC AREA OF COMPETENCE

Para. 2 Fishing Vessels flying the flag of an IOTC Member or Ceeperating non-Contracting Party (CPCs) are prohibited
from retaining on board, transhipping, landing, storing, selling or offering for sale any part or whole carcass of thresher
sharks of all the species of the family Alopiidae, with the exception of paragraph 7.

Para. 3 CPCs shall require vessels flying their flag to promptly release unharmed, to the extent practicable, thresher
sharks when brought along side for taking on board the vessel.

Para. 4 CPCs shall encourage their fishers to record and report incidental catches as well as live releases. These data will
be then kept at the [OTC Secretariat. .

FISHERIES INDICATORS

Pelagic thresher shark: General

Pelagic thresher shark (Alopias pelagicus) is a common shark in pelagic coastal and oceanic waters throughout the
tropical Indo-Pacific (Fig. 1). This species is commonly confused with common thresher shark (dlopias vulpinus),
which is mostly temperate species and often recorded under wrong name. Apparently most of tropical records of
common thresher sharks in the Indo-Pacific are misidentified pelagic threshers. Due to identification confusions actual
distribution and biology of pelagic and common thresher sharks are poorly known. It is probably highly migratory and
is epipelagic from the surface to at least 300 m depth (Compagno 2001). It aggregates around seamounts and
continental slopes (Compagno 2001). No predation on pelagic thresher sharks has been reported to date; however
being smalles species among thresher sharks it may be preyed upon by bigger species such as tiger shark, makos,
white sharks, and killer whales. Fishing is a major contributor to adult mortality. This species used its long tail to
attack prey (Compagno 2001, Aalbers et al. 2010). Table 3 outlines some of the key life history traits of pelagic
thresher shark in the Indian Ocean.
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Fig. 1. Pelagic thresher shark: The worldwide distribution of the pelagic thresher shark (source: FAQ).
TABLE 3, Pelagic thresher shark: Biology of Indian Ocean pelagic thresher shark (dlopias pelagicus

LTl

KT St

Range and In the tropical Indian Ocean, the greatest abundance of pelagic thresher shark occurs at depths of 50 to 300 m, in

stock structure | temperatures ranging from 8 to 25°C. It is considered as highly migratory species however no published information on
. hotizontal movements of pelagic thresher shark is known for the Indian Ocean. Apparently pelagic thresher shatk isa

solitary fish however it is often aggregated around seamounts or over continental slopes. Area of overlap with [OTC

management area = high.

No information is available on stock structure.

5

Longevity No ageing studies is known for the Indian Qcean, In the Pacific Ocean {China, Taiwan Provinee) the oldest pelagic thresher
.sharks reported wete a 20 year old male (170 cm SL) and a 28 year old female for fish ~ 188 em SL.

Maturity Age: Sexual maturity is attained at 8-9 years (females), 7-8 years (males),
(50%) Size: Males mature at 140-1435 cm standard [ength (SL) and females at 145-150 cm TL.

Reproduction | Pelagic thresher shark is an 6voviviparous species, without a placental attachment.
»  Fecundity: very low (2)
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*  Generation time: 8—10 years

+  (estation period: <12 months

+  Reproductive cycle: unknown
Its potential annual rate of population increase under sustainable fishing is thought to be very low and has been estimated at
or 0.033

Size (length Maximum size is around 365 cm TL.
and weight) New-bom pups are around 158-190 cm TL.
Length—weight relationship for both sexes combined in the Indian Ocean is TW=0.00 1* 1 **F[ >1524

Sources: Lui et al. 1998, Compagno 2001, Reardon et al. 2004, Dulvy et al. 2008

Pelagic thresher shark: Fisheries

Pelagic thresher shark are often targeted by some recreational, semi-industrial and artisanal fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries) (Table 4). Typically, the fisheries take pelagic
thresher sharks between 120-190 ¢m FL or 20 to 90 kg (Romanov pers comm). In Australia thresher sharks used to be
a target of sport fishermen. Sport fisheries for oceanic sharks are apparently not so common in other Indian Ocean
countries,

There is little information on the fisheries prior to the early 1970’s. Some countries still fail to collect shark data while
others do collect it but fail to report to IOTC. It appears that significant catches of sharks have gone unrecorded in
several countries. Furthermore, many existing catch records probably under-represent the actual catches of sharks
because they do not account for discards (i.e. do not record catches of sharks for which only the fins are kept or of
sharks usually discarded because of their size or condition) or they-reflect dressed weights instead of live weights.
FAQ also compiles landings data on elasmobranchs, but their statistics are limited by the tack of species-specific data
and data from the major fleets. Thresher sharks were marketed both locally and in European markets until at least up
until early 2011 despite IOTC Resclution 12/09. The practice of shark finning is considered to be regularly occurring
and on the increase for this species (Clarke et al. 2006, Clarke 2008). The bycaich/release mortality rate is unknown
but probably high. In longline fisheries pelagic thresher sharks are often hooked by the tail (Compagno 2001) and die
soon afterward. Therefore they are discarded dead if not retained. In most cases discarded sharks are not recorded in
fisheries logbooks. Therefore the current IOTC measures (notably Resolution 12/09) appear to have limited
conservation effect while contributing to further loss of fisheries data. Other types of conservation efforts such as
protected areas should be considered for this species group by the WPEB, taking into account a detailed analysis of
catch distribution and ‘hotspots’ of abundance derived from research data. Exiremely common misidentification of
this species with common thresher shark aggravate situation with data collection.

TABLE 4. Pelagic thresher shark: Estimated frequency of occurrence and bycatch mortality in the Indian Ocean
pelagic fisheries. .

Gears PS <5 Llf‘ ——— BB/TROL/HAND | GILL | UNCL
Frequency absent Common rare unknown | unknown
Fishing Mortality no high high unknown unknown unknown
Post release mortality N/A unknown | unknown unknown unknown unknown

Sources: Boggs 1992, Romanov 2002, 2008
Pelagic thresher shark: Catch trends

The catch estimates for pelagic thresher shark (Table 5) are highly uncertain as is their utility in terms of minimum
catch estimates. Four CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United
Kingdom), South Africa, and Sri-Lanka) while nine CPCs have reported partial data or data aggregated for all species
(i.e. Belize, China, Japan, Korea, Malaysia, Oman, Seychelles, Mauritius, UK-territories).

TABLE 5. Pelagic thresher shark: Catch estimates for pelagic thresher shark in the Indian Ocean for 2009, 2010 and

2011.
Catch _ 2009 2010 2011
pelagic thresher it 1t 10t
Most recent catch (reported)
nei-sharks 65,380t 64,387t 55,135t
Mean catch (reported) over the last 5 vears pelagic thresher 13t
(2007-2011) nei-sharks 63,7831
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Note that reported shark catches are incomplete. The catches of sharks are usually not reported and when they are they
might not represent the total catches of this species but simply those retained on board. It is also likely that the
amounts recorded refer to weights of processed specimens, not to live weights. In 2011, two CPCs reported catches of
pelagic thresher sharks in the IOTC region.

Pelagic thresher shark: Nominal and standardised CPUE Trends

Data not available at the IOTC Secretariat, There are no surveys specifically designed to assess shark catch rates in the
Indian Ocean. Historical research data shows overall decline both in CPUE and mean weight of thresher sharks
(Romanoy pets comm),

Pelagic thresher shark: Average weight in the catch by fisheries
Data not available.

Pelagic thresher shark: Number of squares fished

Catch and effort data not available. '

STOCK ASSESSMENT

No quantitative stock assessment for pelagic thresher shark has been undertaken by the IOTC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXX]
EXECUTIVE SUMMARY: MARINE TURTLES
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Status of marine turtles in the Indian Ocean

TABLE 1. Marine turtles: JUCN threat status for all marine turtle species reported as caught in fisheries within the
IOTC area of competence

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 Critically Endangered
Loggerhead turtle  Caretta caretia Endangered
Olive ridley turtle  Lepidochelys olivacea - Vulnerable

Sources: Marine Turtle Specialist Group 1996, Red List Standards & Petitions Subcommittee 1996, Sarti Martinez (Marine Turtle
Specialist Group) 2000, Seminoff 2004, Abreu-Grobois & Plotkin 2008, Mortimer et al. 2008, TUCN 2012

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status, No assessment has been undertaken by the IOTC WPEB for marine turtles due to the lack of data being
submitted by CPCs. However, the current International Union for Conservation of Nature (TUCN)}) threat status for
each of the marine turtle species reported as caught in IOTC fisheries to date is provided in Table 1. 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 provide
protection for these species. While the status of marine turtles is affected by a range of factors such as degradation of
nesting beaches and targeted harvesting of eggs and turtles, the level of mortality of marine turtles due to capture by
gillnets and to a lesser extent purse seine fishing and longline is not known.

Outlook. Resolution 12/04 On the conservation of marine turtles includes an annual evaluation requirement (para. 17)
by the Scientific Committee. However, given the lack of reporting of marine turtle interactions by CPCs to date, such
an evaluation cannot not be undertaken. Unless IOTC CPCs become compliant with the data collection and reporting
requirements for marine turtles, the WPEB and the SC will continue to be unable to address this issue.
Notwithstanding this, it is acknowledged that the impact on marine turtle populations from fishing for tuna and tuna-
like species may increase if fishing pressure increases, or if the status of the marine turtle populations worsens due to
other factors such as an increase in fishing pressure from other fisheries or anthropological or climatic impacts. The
following should be noted:
s  The available evidence indicates considerable risk to the status of marine turtles in the Indian Qcean.
¢ The primary source of data that drive the ability of the WPEB to determination a status for the Indian
Ocean, total interactions by fishing vessels, is highly uncertain and should be addressed as a matter of
priority.
¢  Current reported interactionsare a known to be a severe underestimate: 39 interactions reported in 2010
by 3 CPCs.
+ Maintaining or increasing effort in the Indian Ocean without appropriate mitigation measures in place,
will likely result in further declines in biomass.
* That appropriate mechanisms are developed by the Compliance Commission to ensure CPCs comply
with their data collection and reporting requirements for marine turtles.

% The process of the threat assessment from TUCN is independent from the IOTC and is presented for information purpose only
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SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Marine turtles in the Indian Ocean are currently subject to a number of Conservation and Management Measures
adopted by the Commission;

o Resolution 11/04 on a Regional Observer Scheme requires data on marine turtle interactions to be recorded by
observers and reported to the [OTC within 150 days. The Regional Observer Scheme (ROS) started on 1% July
2010, and aims to collect scientific observer data on catch and bycatch on, at least, 5% of the fishing
operations of vessel over 24 m and vessel under 24 m fishing outside their EEZ, The requirement under
Resolution 11/04 in conjunction with the reporting requirements under Resolution 12/04, means that all CPCs
should be reporting marine turtle interactions as part of their annual report to the Scientific Committee.

« Resolution 12/04 On the conservation of marine turtles recognizes the threatened status of the populations of
the six marine turtle species found in the Indian Ocean and that some tuna fishing operations carried out in the
Indian Ocean can adversely impact marine turtles, This resolution makes mandatory the collection and
provision of data on marine turtle interactions and the use of best handling practices to ensure the best chances
of survival for any marine turtles retumed to the sea after capture.

Extracts from Resolutions 11/04 and 12//04
RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para, 10. Observers shall:

b} Observe and estimate catches as far as possible with a view to identifying catch composition and
monitoring discards, by-catches and size frequency;

RESOLUTION 12/04 ON MARINE TURTLES

Para. 3. CPCs shall collect (including through logbooks and observer programs) and provxde to the
IOTC Secretariat no later than 30 June of the following year in accordance with Resolution 10/02 (or
any subsequent revision), all data on their vessels’ interactions with marine turtles. The data shall
include the level of logbook or observer coverage and an estimation of total mortahty of marine turtles
incidentally caught in their fisheries.

Para. 7. CPCs with gillnet vessels that fish for species covered by the [OTC Agreement shall:

a) require that operators of such vessels record all incidents involving marine turtles during fishing
operations in their logbooks' and report such incidents to the appropriate authorities of the CPC.

Para. 8. CPCs with longline vessels that fish for species covered by the IOTC Agreement shall:

¢) require that operators of such vessels record all incidents involving marine turtles during fishing
operations in their logbooks' and report such incidents to the appropriate authorities of the CPC

Para. 9. CPCs with purse seine vessels that fish for species covered by the IOTC Agreement shall;

¢) require that operators of such vessels record all incidents involving marine turtles during fishing
operations in their logbooks' and report such incidents to the appropriate authorities of the CPC

! This information should include where possible, details on species, location of capture, conditions, actions taken
" on board and location of release.

INDICATORS

Biology and ecology

Six species of marine turtles inhabit the Indian Ocean and likely interact with the fisheries for tuna and tuna-like
species. The following section outlines some key aspects of their biology, distribution and historical exploitation.

Flatback turtle

The flatback turtle (Natator depressus) gets its name from its relatively flat, smooth shell, unlike other marine turtles
which have a high domed shell, Flatback turtles have the smallest migratory range of any marine turtle species and
this restricted range means that the flatback turtle is vulnerable to habitat loss, especially breeding sites. Table 2
outlines some of the key life history traits of flatback turtles.
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TABLE 2. Biology of the flatback turtle (Natator depressus

Range and stock Flatback turtle turtles are found in northern coastal areas, fromn Western Australia's Kimberley region to the Torres Strait

structure extending as far south as the Tropic of Capricorn. Feeding grounds also extend to the Indonesian Archipelago and the
Papua New Guinea Coast. Flatback turtles have the smallest migratory range of any marine turtle species, though they do
make fong reproductive migrations of vp to 1300 km. Although flatback turtles do oceur in open seas, they are common
in inshore waters and bays where they feed on the soft-bottomed seabed.Ii is carnivorous, feeding mostly on sofi-bodied
prey such as sea cucumbers, soft corals, jellyfish, molluscs and prawns,

Longevity unknown

Maturity (50%) unknewn

Spawning season | Many females nest every 1 to 5 years, once or twice a season, laying clutches of between 50 and 60 eggs.
“The fiatback turtle nests exclusively along the notthern coast of Australia.

Size (length and The flatback turtle is a medium-sized marine turtle, growing to up to one meter long and weighing up to 90 kg,

weight)

Sources: Mortimer 1984, FAO 1990
Green turtle

The green turtle (Chelonia mydas) is the largest of all the hard-shelled marine turtles and is one of the most widely
distributed and commonest of the marine turtie species in the Indian Ocean. The Indian Ocean hosts some of the
largest nesting populations of green turtles in the world, particularly on oceanic islands in the southwest Indian Ocean
and on islands in South East Asia. Many of these populations are now recovering after intense exploitation in the last
century greatly reduced the populations; some populations are still declining.

During the 19™ and 20® centuries intense exploitation of green turtles provided onboard red meat for sustained cruises
of sailing vessels before the time of refrigeration, as well as meat and calipee (i.e. yellow glutinous/cartilage part of
the turtle found next to the lower shell) for an international market. Several nesting populations in the Indian Ocean
were devastated as a result. Table 3 outlines some of the key life history traits of green turtles.

TABLE 3. Biology of the green turtlé {Chelonia mydas
i 5 Qﬁ e, e i

: ; R i LT R 5 3 i R p e TR e £ e
Range and stock Globally distributed and generally found in tropical and subtropical waters along continental coasts and islands between
structure 30°N and 30°S, .

Green turtles primarily use three types of habitat: oceanic beaches (for nesting), convergence zones in the open ocean,
and benthic feeding grounds in coastal areas. Adults migrate from foraging areas to mainland or island nesting beaches
and may travel hundreds or thousands of kilometers each way. After emerging from the nest, hatchlings swim offshore,
where they are believed to caught up in major oceanic current systems and live for several years, feeding close to the
surface on a variety of pelagic plants and animals, Once the juveniles reach a certain agefsize range, they leave the
pelagie habitat and travel to nearshore foraging grounds. Adult green turtles are unique among marine turtles in that they
are herbivorous, feeding on scagrasses and algae.
Longevity unknown
Maturity (50%) Exact age is unknown, it is believed that sexval maturity is reached between 25 and 30+ years
Spawning season | Females return to their natal beaches (i.e. the same beaches where they were born) every 2 to 4 years to nest, laying
several clutches of about 125 eggs at roughly 14-day intervals several times in a season. However, very few hatchlings
survive to reach maturity — perhaps. fewer than one in 1,000.
Size (length and The largest of all the hard-shelled marine turtles, growing up to one meter long and weighing 130-160 kg,
weight)
Sources: Mortimer 1984, FAO 1990
Hawksbill turtle

The hawksbill turtle (Erefmochelys imbricata) is small to medium-sized compared to other marine turtle species and is
although generally not found in large concentrations, are widely distributed in the Indian Ocean. The keratinous (horn-
like) scutes of the hawksbill are known as “tortoise shell,” and they were sought after for manufacture of diverse
articles in both the Orient and Europe. In modern times hawksbill turtles are solitary nesters (although some scientists
postulate that before their populations were devastated they may have nested on some beaches in concentrations) and
thus, determining population trends or estimates on nesting beaches is difficult. Decades long protection programs in
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some places, particularly at several beaches in the Indian Ocean, have resulted in population recovery. Table 4
outlines some of the key life history traits of hawksbill turtles.

TABLE d. Biolo

Rangc and stock | Circumtropical, typically occurring from 30°N to 30°S latitude. Adult hawksbill turtles are capable of migrating long

structure distances between nesting beaches and foraging areas, which are generally shorter to migrations of green and loggerhead
turtles. Hawksbill turtles use different habitats at different stages of their life cycle, but are most commonly associated
with coral reefs. Post-hatchlings (oceantc stage juveniles) are believed to occupy the pelagic environment. After a few
years in the pelagic zone, small juveniles recruit to coastal foraging grounds. This shift in habitat also involves a shift in
feeding strategies, from feeding primarily at the surface to feeding below the surface primarily on animals associated
with coral reef environments, Their narrow, pointed beaks allow them fo prey sclectively on soft-bodied animals like
sponges and soft corals.

Longevity unknowr

Maturity (50%) unknown

Spawning season | Female hawksbill turtles retum to their natal beaches every 2-3 years to nest. A female may lay 3-5, or more, nests in a

. season, which contain an average of 130 eggs.The largwt nesting populations of hawksbill turtles in or around the Indlan

Ocean (which are among the largest in the world) occur in the Seychelles, Indonesia and Australia.

Size (length and | In the Indian Oeean, adults weigh 435 to 70 kg, but can grow to as large as 90 kg.

weight)

Sources: Mortimer 1984, FAO 1990
Leatherback turtle

The leatherback turtle (Dermochelys coriacea) is the largest turtle and the most widely distributed living reptile in the
world. The leatherback turtle is the only marine turtle that lacks a hard shell; there are no large external keratinous
scutes and the underlying bony shell is composed of a mosaic of hundreds of tiny bones. Table 5 outlines some of the
key life history traits of leatherback turtles.

Range and stock | The leatherback turtle is the most wide ranging marine turtle species, and regularly migrates enormous distances, e.g.
structure between the Indian and south Atlantic Oceans. They are commonly found in pelagic areas, but they afso forage in coastal
waters in certain areas, The distribution and developmentzl habitats of juvenile leatherback turtles are pootly understood.
While the leatherback turtle is not as common in the Indian Ocean as other species, important nesting populations are
found in and around the Indian Ocean, including in Indonesia, South Aftica, Sri Lanka and India’s Andaman and Nicobar
Islands.Adults are capable of tolerating water temperatures well below tropical and subtropical conditions, and special
physiological adaptations allow them to maintain body temperature above cool water temperatures. They specialise on
soft bodied invertebrates found in the water column, particularly jelly fish and other sorts of “jellies.”
Longevity unknown
Maturity (50%) | Exact age is unknown, it is believed that sexual maturity is reached between 3 and 4 years
Spawning season | Females lay clutches of approximately 100 eggs on sandy, tropical beaches, They nest several times during a nesting
season,
Size (length and | Mature males and females can grow to 2 m and weigh almost 200 kg.
weight)
Sources: Mortimer 1984, FAO 1990
Loggerhead turtle

The loggerhead turtle (Carefta caretta) isglobally distributed. The hatchlings and juveniles are pelagic, living in the
open ocean, while the adults forage in coastal areas. Table 6 outlines some of the key life history traits of loggerhead
turtles.
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TABLE 6. Biology of the loggerhead turtle (Caretta caretta

Range and Circumglobal, occurring throughout the temperate and tropical regions of the Atlantic, Pacific, and Indian Oceans. Studies in
stock structure | the Atlantic and Pacific Oceans show that loggerhead turtles can spend decades living on the high seas, crossing from one
side of an ocean basin to another before taking up residence on benthic coastal waters. Their enormous heads and powerful
jaws enable them to crush large marine mollnscs, on which they specialise.

Longevity unknown

Maturity Exact age is unknown, it is believed that sexual maturity is reached between 12 and 30 years. Age at maturity wag estimated
{50%) at 21.6 years in Tongaland, South Aftica, through tagging studies.

Spawning Many females nest every 2 to 3 year, once or twice a season, laying clutches of approximately 40 to 190 eggs.

season Loggerhead turtles nest in relatively few countries in the Indian Ocean and the number of nesting fernales is generally small,

except on Masirah Island (Sultanate of Oman) which supports one of only two loggerhead turtles nesting beaches in the
world that have greater than 10,000 females nesting pet year,

Size (length Mature males and females may grow to over one meter long and weigh arcund 110 kg or more.
and weight)

Sources: Mortimer 1984, FAQ 1990, Hughes 2010
Olive ridiey turtle

The olive ridley turtle (Lepidochelys olivacea) is considered the most abundant marine turtle in the world, with an
estimated 800,000 nesting females annually. The olive ridley turtle has one of the most extraordinary nesting habits in
the natural world. Large groups of turtles gather off shore of nesting beaches. Then, all at once, vast numbers of turtles
come ashore and nest in what is known as an "arribada”. During these arribadas, hundreds to thousands of females
come ashore to lay their eggs. In the northern Indian Ocean, arribadas occur on three different beaches along the coast
of Orissa, India. Gahirmatha used to be one of the largest arribada nesting sites in the world. However, arribada
nesting events have been less frequent there in recent years and the average size of nesting females has been smaller,
indicative of a declining population. Declines in solitary nesting of olive ridley turtles have been recorded in
Bangladesh, Myanmar, Malaysia, and Pakistan. In particular, the number of nests in Terengganu, Malaysia has
declined from thousands of nests to just a few dozen per year. Solitary nesting also occurs extensively throughout this
species' range. Despite the enormous numbers of olive ridley turtles that nest in Orissa, this species is not generally
common throughout much of the Indian Ocean. Table 7 outlines some of the key life history traits of olive ridley
turties.

sttt et ] * 3‘}&!& G 4] T EE R [.'\m' Ghidg e AR i I
Range and stock | The olive ridley turtle is glgbally distributed in the tropical regions of the South Atlantic, Pacific, and Indian Qceans. It is
structure mainly a pelagic species, but it has been known to inhabit coastal areas, including bays and estuaries, Olive ridley turtles

often migrate great distances between feeding and breeding grounds. They have an annual migration from pelagic foraging,
to coastal breeding and nesting grounds, back to pelagic foraging. They can dive to depths of about 150 m to forage.

e e

Longevity unknown

Maturity (50%) | Reach sexual maturity in around 15 years, a young age compared to some other marine turtle species.

Spawning season | Many females nest every year, once or twice a season, laying clutches of approximately 100 eggs.

Size (length and | Adults are relatively small, weighing on average around 45 kg. As with other species of marine turtles, their size and
weight) morphelogy varies from region to region.

Sources: Mortimer 1984, FAQ 1990

Availability of information on the interactions between marine turtles and fisheries for tuna and tuna-like species
in the Indian Ocean

The IOTC has implemented data collection measures using onboard observers to better understand the nature and
extent of the interactions between fisheries for tuna and tuna-like species in the Indian Ocean and marine turtles.
Subsequently, IOTC members have implemented a number of national observer programmes that are providing
information on the levels of marine turtle bycatch. Observer data from all fleets and gears remains very low with only
Australia and South Africa reporting levels of marine turtle interactions to date (Table 8). However, data from other
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sources and in other regions indicate that threats to marine turtles are highest from gillnets and longline gear, and to a
lesser extent purse-seine gear.

TABLE 8. Members and Cooperating non-Contracting Parties reporting of marine turtle interactions for the years
2008-2011 to the IOTC.

CPC’s _ 2008 2009 2010 2011 Remarks

Australia Nil interaction reported in 2011
. Interaction not reported in 2011, No
Belize
observers deployment
. Nil interaction reported in 2011, No
China

observer deployment in 2011
Non-raised observer data

Taiwan,China

Comoros
LL } For longline fleets: EU,France: 12,
EU,Portugal: 10, EU,Spain: ni, EU,UK: 3
Average number of interactions estimated
European Union* annually from observer data for the
PS European and French(OT) purse seine
fleets. 77% of the marine turtle being
released alive on average.
Eritrea
France (territories)
Guinea
India
51 & 71 turtles caught between 2005 and
Indonesia 2012 during 2 observers programs (non-
raised observer data)
Iran, Islamic Republic of
Japan Non-raised observer data (6 observered
trips, July2010-Januaray2011)
Kenya
Korea, Republic of I;;g;raa:lséeg (;)lblserver data. No observer in
Madagascar
Malaysia
Maldives, Republic of | Nil interaction reported
Mauritius
Mozambique
-Oman, Sultanate of
Pakistan
Philippines
Seychelles
Sierra Leone
Sri Lanka
Sudan
Tanzania
Thailand
United Kingdon (OT) No active fleet
Vanuatu
Yemen
Cooperating Non-Contracting Parties .
Senegal No activity since 2007
South Aftica Non-raised observer data

Green = CPC reported level of marine turtle interactions; Red = CPC did not report level marine turtle interactions
*(Observer data was reported for the French purse-seine fleet for 2009 as well as for the La Réunion longline fleet. Moreover, the
observer programme on-board the EU Purse-seine fleet has been discontinued because of piracy activities.
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Purse seine

European Union observers (covering on average 5% of the operations annually from 2003 to 2007) reported 74 marine
turtles caught by EU,France and EU,Spain purse seiners over the period 2003—2007%°, The most common species
reported was olive ridley, green and hawksbill turtles, and these were mostly caught on log (natural Fish Aggregation
Devices — FAD) sets and returned to the sea alive (although there is no systematic information on survivorship after
release). Mortality levels of marine turtles due to entanglement in drifting FADs set by the fishery are still unknown
and need to be assessed. The EU has indicated that its purse-seine fleet is making progress towards improved FAD
designs aimed at reducing the incidence of entanglement of marine turtles, including the use of biodegradable
materials, EU,France has indicated that it is already deploying FADs that are likely to reduce the entangled of marine
turtles in both the Atlantic and Indian Oceans, while EU,Spain has indicated that it will conduct experiments in the
Atlantic Ocean on several FADs designs aimed at reducing the incidence of entanglement of marine turtles, before
recommending a final FAD design to replace current FADs.

Longline

Information on most of the major longline fleets in the IOTC is currently not available and it is not known if this
fishing activity represents a serious threat to marine turtles, as is the case in most other regions of the world.

The South African longline fleets have reported that manne turtle bycatch mainly comprises leatherback turtles, with
lesser amounts of loggerhead hawksbill and green turtles®. Estimated average catch rates of marine turtles ranged
from 0.005 to 0.3 marine turtles per 1000 hooks and varied by location, season and year. The highest caich rate
reported in one trip was 1.7 marine turtles per 1000 hooks in oceanic waters.

Over the period 1997 to 2000, the Programme PaJangreReumonnals3 exammed marine turtle bycatch on 5, 885

longline sets in the vicinity of Reunion Island (19-25° 8, 48-54° E). The fishery caught 47 leatherback, 30 hawksbill,
16 green and 25 unidentified marine turtles, equating to an average catch rate of less than 0.02 marine turtles per 1000
hooks over the 4 year study period.

The Fishery Survey of India (FSI) carried out survey in the whole Indian EEZ using four longline vesselsfrom 2005 to
2009. During this period around 800,000 hooks were deployed in the Arabian Sea, in the Bay of Bengal and in the
waters of Andaman and Nicobar. In total 87 marine turtles (79 olive ridley, 4 green and 2 hawksbill turtles) were
caught. Caich rates were of 0.302 marine turtles per 1000 hooks in the Bay of Bengal area, 0.068 marine turtles per
1000 hooks in the Arabian sea and 0.008 marine turtles per 1000 hooks in the Andaman and Nicobar waters. The
highest occurrence of incidental catches in the Bay of Bengal area is probably due to the large abundance of olive
ridley turtles whose main nesting ground in the Indian Ocean is on the east coast of India, in the Orissa region.

Gillnets

Due to the nature of this gear, the incidental catch of marine turtles is thought to be relatively high compared to that of
purse-seine and longline gears, however, quantified data for this gear type are almost non-existent.While the IQTC
currently has virtually no information on interactions between marine turtles and gillnets, the IOSEA database
indicates that the coastal mesh net fisheries occur in about 90% of IOSEA Signatory States in the Indian Ocean, and
the fishery is considered to have moderate to relatively high impact on marine turtles in about half of those IOSEA
member States. Given the widespread abundance of mesh net fisheries in the Indian Ocean, there is clearly an urgent
need for careful, systematic information to be collected and report on this gear type and its impacts on marine turtles.

Other data sources

The IOTC and the Indian Ocean — South-East Asian Marine Turtle Memorandum of Understanding (IOSEA), an
agreement under the Convention on Migratory Species, are actively collecting a range of information on fisheries and
marine turtle interactions. The IOSEA database covers information from a wider range of fisheries and gears than
those held by the IOTC. The IOSEA Online Reporting Facility™ compiles information through IOSEA National
Reports on potential marine turtle fisheries interactions, as well as various mitigation measures put in place by its
Signatory States and collaborating organisations. For example, members provide information on fishing effort and
perceived impacts of fisheries that may interact with marine turtles, including longlines, purse seines, FADs, and
gilinets. While the information is incomplete for some countries and is generally descriptive rather than quantitative, it

PIOTC-2008-WPEB-08

®OTC-2006-WPBy-15

* Poisson F, and Taquet M., (2001) L’espadon: de la recherche  P’exploitation durable. Progranune palangre réunionnais, rapport final, 248 p.
available in the website www.ifremer.ft/drvreunion

*}(www.ioseaturtles.orp/report. php)
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has begun to provide a general overview of potential fisheries interactions as well as their extent. No information is
available for China, Taiwan,China, Japan, Rep. of Korea (among others) which are not yet signatories to [OSEA.
Information is also provided on such mitigation measures as appropriate handling techniques, gear modifications,
spatial/temporal closures ete. IOSEA is collecting all of the above information with a view to providing a regional
assessment of member States’ compliance with the FAC Guidelines on reducing fisheries interactions with marine
turtles.

ASSESSMENT

A number of comprehensive assessments of the status of Indian Ocean marine turtles are available, in addition to the
IUCN threat status:
e Hawksbill turtle - Marine Turtle Specialist Group 2008 [UCN Red List status assessment™.
* Loggerhead turtle - 2009 status review under the U.S. endangered species act™,
o Leatherback turtle — Assessment of the conservation status of the leatherback turtle in the Indian Ocean and
South-East Asia (IOSEA Marine Turtle MoU, 2006)*.
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APPENDIX XXXII
EXECUTIVE SUMMARY: SEABIRDS

g Indian Ocean Tuna Commission
®  (Commission des Thons de F'Océan Indien

iote ctol

Status of seabirds in the Indian Ocean

TABLE 1. [UCN threat status for all seabird species reported as caught in fisheries within the IOTC area of

competence.
Common name Scientific name IUCN threat status*®
Albatross
Atlantic Yellow-nosed Albaiross Thalassarche chlororynchos | Endangered
Black-browed albatross Thalassarche melanophrys Endangered
Indian yellow-nosed albatross Thalassarche car teri Endangered
Shy albatross Thalassarche cauta Near Threatened
Sooty albatross Phoebetria fusea ~ Endangered
Light-mantled albatross Phoebetria palpebrata Near Threatened
Amsterdam albatross Diomedea amsterdamensis Critically Endangered
Tristan albatross Diomedea dabbenena Critically Endangered
Wandering albatross Diomedia exulans Viulnerable
‘White-capped albatross Thalassarche steadi Near Threatened
Petrels
Cape/Pintado petrel Daption capense Least Concern
Great-winged petrel Pterodroma macroptera Least Concern
Grey petrel Procellaria cinerea Near Threatened
Northern giant-petrel Macronectes halli Least Concern
White-chinned petrel Procellaria aequinoctialis Vulnerable
Others
Cape gannet Morus capensis Vulnerable
Flesh-footed shearwater Puffinus carneipes Least Concern

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status, No assessment has been undertaken by the IOTC WPEB for seabirds due 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 seabird species reported as caught in IOTC fisheries to date is provided in Table 1. it is important to note
that a number of international global environmental accords (e.g. Convention on Migratory Species (CMS),
Convention on Blologlcal Diversity (CBD)), as well as numercus fisheries agreements obligate States to provide
protection for these species. While the status of seabirds is affected by a range of factors such as degradation of
nesting habitats and targeted harvesting of eggs, the 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. in South Africa), very high seabird bycatch rates have been recorded in the absence of a suite of proven bycatch
mitigation measures.

Outlook. Resolution 10/06 On Reducing the Incidental Bycatch of Seabirds in Longline Fisheries (to be superseded by
Resolution 12/06 on 1 July, 2014) includes an evaluation requirement (para. 8) by the Scientific Committee in time for
- the 2011 meeting of the Commission. However, given the lack of reporting of seabird interactions by CPCs to date,
such an evaluation cannot be undertaken at this stage. Unless IOTC CPCs become compliant with the data collection
and reporting requirements for seabirds, the WPEB will continue to be unable to address this issue. Notwithstanding
this, it is acknowiedged that the impact on seabird populations from fishing for tuna and tuna-like species, particularly

* The process of the threat assessment from JUCN is independent from the IOTC and is presented for information purpose only
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using longline gear may increase if fishing pressure increases. Any fishing in areas with high abundance of
procellariiform seabirds is likely to cause incidental capture and mortality of these seabirds unless measures that have
been proven to be effective against Southern Ocean seabird assemblages are employed. The following should be

noted:

The available evidence indicates considerable risk to the status of seabirds in the Indian Ocean.

The primary source of data that drive the ability of the WPEB to determination a status for the Indian Ocean,
total interactions by fishing vessels, is highly uncertain and should be addressed as a matter of priority.
Current reported interactions are a known to be a severe underestimate.

That more research is conducting on the identification of hot spots of interactions between seabirds and
fishing vessels.

Maintaining or increasing effort in the Indian Ocean without refining and implementing appropriate mitigation
measures, will likely result in further declines in biomass.

That appropriate mechanisms are developed by the Compliance Commission to ensure CPCs comply with
their data collection and reporting requirements for seabirds,

Resolution 10/06 on reducing the incidental bycatch of seabirds in longline fisheries includes an evaluation
requirement (para. 8) by the Scientific Committee in time for the 2011 meeting of the Commission, noting that
this deadline is now overdue.

SUPPORTING INFORMATION

(Infbrmation collated from reports of the Working Party on Ecosystems and Bycatch and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Seabirds in the Indian Ocean are currently subject to a number of Conservation and Management Measures adopted by
the Commission:

Resolution 10/06 On Reducing the Incidental Bycatch of Seabirds in Longline Fisheries recognizes the
threatened status of some of the seabird species found in the Indian Ocean and that longline fishing operations
can adversely impact seabirds. The Resolution makes mandatory for vessels fishing south of 25°S, the use of
at least two seabird bycatch mitigation measures selected from a table, including at least one measure from
Column A (Table shown below) aimed at effectively reducing the mortality of seabirds due to longline
operations. In addition, CPCs are required to provide to the Commission all available information on
interactions with seabirds. However, it does not include a mandatory requirement for CPCs to record seabird
interactions while fishing for tuna and tuna-like species in the IOTC area of competence, but rather to report
“all available information on interactions with seabirds™.

Column A Column B
Night setting with minimum deck lighting Night setting with minimum deck lighting
Bird-scaring lines (Tori Lines) Bird-scaring lines (Tori Lines)
Weighted branch lines Weighted branch lines
Blue-dyed squid bait
Offal discharge control
Line shooting device

However, Resolution 12/06 On reducing the incidental bycatch of seabirds in longline fisheries, which to due
to come into force on 1 July, 2014, will require all longline vessels in the area south of 25 degrees South
latitude, to use at least two of the following three mitigation measures:

o Night setting with minimum deck lighting

o Bird-scaring lines (Tori Lines)

o Line weighting.
Resolution 10/02 Mandatory Statistical Requirements For IOTC Members and Cooperating non-Contracting
Parties (CPC’s) encourages CPCs to record and report data on seabird interactions. However, if a CPC
chooses not to record data on seabird interactions, as permitted under Resolution 10/02, then the requirements
of Resolution 10/06 on Reducing the Incidental Bycatch of Seabirds in Longline Fisheries become void, as the
wording of Resolution 10/06 only requires reporting of data where it is available.
Resolution 11/04 on a Regional Observer Scheme (commenced on 1 July 2010) requires data on seabird
interactions to be recorded by observers and reported to the IOTC within 150 days. The Regional Observer
Scheme (ROS) aims to collect scientific observer data on catch and bycatch on, at least, 5% of the fishing
operations of vessel over 24m and vessel under 24m fishing outside their EEZ. The requirement under
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Resolution 11/04 in conjunction with the reporting requirements under Resclution 10/06, means that all CPCs
should be reporting seabird interactions as part of their annual report to the Scientific Committee.

RESOLUTION 10/06 ON REDUCING THE INCIDENTAL BYCATCH OF SEABIRDS IN LONGLINE
FISHERIES:

7. CPCs shall provide to the Commission, as part of their annual reports, information on how they are
implementing this measure and all available information on interactions with seabirds, including bycatch by
fishing vessels carrying their flag or authorised to fish by them. This is to include details of species where
available to enable the Scientific Committee to annually estimate seabird mortality in all fisheries within the
IOTC area of competence; '

RESOLUTION 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR 10TC MEMBERS AND
COOPERATING NON-CONTRACTING PARTIES (CPC’S):

3. Catch and effort data:

(...)CPC’s are also encouraged to record and provide data on species other than sharks and tunas taken as
bycatch.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
10. Observers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring
discards, by-catches and size frequency.

RESOLUTION 12/06 ON REDUCING BYCATCH OF SEABIRDS IN LONGLINE FISHERIES

1. CPCs shall record data on seabird incidental bycatch by species, notably through scientific observers in
accordance with Resolution 11/04 and report these annually.

2. CPCs that have not fully implemented the provisions of the IOTC Regionao Observer Scheme outlined in
paragraph 2 of Resolution 11/04 shall report seabrd incidental bycatch through logbooks, including details
of species, if possible.

3. CPCs shall provide to the Commission, as part of their annual reports, information on how they are
implementing this measure.

CONSERVATION AND MANAGEMENT MEASURES IN OTHER REGIONS

Evidence from areas where seabird bycatch was formerly high but has been reduced (e.g. Convention on the
Conservation of Antarctic Marine Living Resources (CCAMLR) and South Africa) has shown that it is important to
employ, simuitaneously, a suite of mitigation measures. Research conducted in South Africa by Japanese and US
researchers (Melvin et al, 2010) showed that bird scaring lines (BSL, also known as tori or streamer lines) displace
seabird attacks on baits, but only as far astern as the BSL extends. If baits are sufficiently close to the surface behind
the aerial extent of the BSL, the rate of attack by seabirds on baited hooks, and hence risk of bycatch, remains high.
This research shows clearly that appropriate sink rates must be used in tandem with BSLs and that unweighted branch
lines or those with small weights placed well away from the hook pose the highest risks to seabirds. The research also
suggests no negative effect of line-weighting on target catches, but limited sample sizes preclude definitive analysis
(Melvin et al. 2010). In addition, experience from CCAMLR and elsewhere has indicated a number of additional
factors contribute to successful reduction of seabird bycatch (FAO 2008, Waugh et al. 2008). These include research
to optimise the effectiveness of mitigation measures and their ease of implementation, the use of onboard observer
programs to collect seabird bycatch data and evaluate the effectiveness of bycatch mitigation measures, training of
both fishermen and observers in relation to the problem and its solutions, and ongoing review of the effectiveness of
these activities. Mitigation measures recommended by ACAP (Agreement on the Conservation of Albatrosses and
Petrels) as effective include weighted branch lines that ensure that baits quickly sink below the reach of diving
seabirds, night setting, and appropriate deployment of well designed BSLs.

Reduction of seabird bycatch may even bring benefits to fishing operations, for example by reducing the loss of bait to
seabirds. Recent research in Brazil showed a reduction of 60% of the capture of seabirds and higher catch rates (20—
30%) of target species when effective mitigation measures were applied (Mancini et al. 2009). However, more
detailed economic assessments across a diversity of regions, fishing gears and seasons are required to get a fuller
picture of economic benefits.

The International Commission for the Conservation of Atlantic Tunas (ICCAT) established a new conservation
measure for seabirds at the November 2011 meeting of the Commission. In keeping with scientific advice given to the
ICCAT, which is harmonious with the advice from the WPEB 2011, the new measure requires the use of only three
technologies to reduce risk to seabirds, namely bird scaring lines, line weighting and night setting. In areas of high
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bycatch (or bycatch risk), currently defined in the South Atlantic as of 25°S, longline fishing vessels are required to
use two of the three measures.

" INDICATORS — FOR SEABIRD SPECIES KNOWN OR LIKELY TO BE YULNERABLE TO MORTALITY FROM FISHING
OPERATIONS IN THE IOTC AREA OF COMPETENCE,

Seabirds are species that derive their sustenance primarily from the ocean and which spend the bulk of their time
{(when not on land at breeding sites) at sea. Seventeen species of seabirds known to interact with longline fisheries for
tuna and tuna-like species in the Indian Ocean are listed in Table 1. However, not all reports identify birds to species
level and, overall, information on seabird bycatch in the IOTC area remains very limited (Gauffier 2007, IOTC-2011-
SC13-R). Due to gaps in tracking and observer data, it is likely that there are other species at risk of bycatch which
are not identified in this Executive Summary.

Worldwide, 17 of the 22 species of albatross are listed by the [UCN as globally threatened, with bycatch in fisheries
identified as the key threat to the majority of these species (Robertson & Gales 1998). Impacts of longline fisheries on
seabird populations have been demonstrated (e.g. Weimerskirch & Jouventin 1987, Croxall et al. 1990, Weimerskirch
etal, 1997, Tuck et al. 2001, Nel et al. 2003). In general, other IOTC gear types (including purse seine, bait boats, troll
lines, and gillnets) are considered to have low incidental catch of seabirds, however data remain limited. The
Convention on Migratory Species (CMS) is finalising a global review of the bycatch levels in gillnet fisheries, and the
findings of this report may be relevant to seabird bycatch in gillnet fisheries operating in the IOTC.

Range and stock structure

Eleven seabird families occur within the IOTC area of competence as breeding species. They are typically referred to
as penguins (Spheniscidae), albatrosses (Diomedeidac), petrels and allies (Procellariidae), storm-petrels
(Hydrobatidae), diving-petrels (Pelecanoididae), tropicbirds (Phacthonidac), gannets and boobies (Sulidae),
cormorants (Phalocrocoracidae), frigatebirds (Fregatidae), skuas (Stercorariidae), gulls and terns (Laridae). Of these,
the Order Procellariiformes (albatrosses and petrels) are most susceptible to being caught as bycatch in longline
fisheries (Wooller et al. 1992, Brothers et al. 1999), and therefore are most susceptible to direct interactions with
IOTC fisheries.

The southern Indian Ocean is of global importance in relation to albatross distribution: seven of the 18 species of
southern hemisphere albatrosses have breeding colonies on Indian Ocean islands”’. In addition, all but one™® of the 18
southern hemisphere albatrosses forage in the Indian Ocean at some stage in their life cycle. The Indian Ocean is
particularly important for Amsterdam albatross (Diomedea amsterdamensis — Critically Endangered) and Indian
yellow-nosed albatross (Thalassarche carteri — Endangered), which are endemic to the southern Indian Ocean, white-
capped albatross (Thalassarche steadi - endemic to New Zealand), shy albatross (7. cauwta — endemic to Tasmania,
and which forage in the area of overlap between IOTC and WCPFC), wandering albatross (D. exulans — 74% global
breeding pairs), sooty albatross (Phoebetria fusca — 39% global breeding pairs), light-mantled sooty albatross (7.
palpebraia — 32% global breeding pairs), grey-headed albatross (7. chrysotoma — 20% global breeding pairs) and
northern and southern giant-petrel (Macronectes halli and M. giganteus — 26% and 30% global breeding pairs,
respectively).

In the absence of data from observer programs reporting seabird bycatch, risk of bycatch has been identified through
analysis of the overlap between albatross and petrel distribution and IOTC longline fishing effort, based on data from
the Global Procellariiform Tracking Database (ACAP 2007). A summary map indicating distribution is shown in
Figure 1 and the overlap between seabird distribution and IOTC longline fishing effort is shown in Table 2. The 2007
analysis of tracking data indicated that albatrosses breeding on Southern Indian Ocean islands spent 70—100% of their
foraging time within areas overlapping with IOTC longline fishing effort. The analysis identified the proximity of the
Critically Endangered Amsterdam albatross and Endangered Indian yellow-nosed albatross to high levels of pelagic
longline effort. Wandering, shy, grey-headed and sooty albatrosses and white-chinned petrels showed a high overlap
with IOTC longline effort. Data on distribution during the non-breeding season was lacking for many species,
including black-browed albatrosses and white-capped albatrosses (known from bycatch data to be amongst the species
most frequently caught),

In 2009 and 2010, new tracking data were presented to the Working Party on Ecosystems and Bycatch (WPEB) which
filled a number of gaps from the 2007 analysis, particularly for sooty albatross, and for distributions of juveniles of

7 Amsterdam, black-browed, grey-headed, Indian yellow-nosed, light-mantled, sooty and wandering albatrosses
3% Atlantic yellow-nosed albatross {Thalassarche chlororhynchos)
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wandering, sooty and. Amsterdam albatrosses, white-chinned and northern giant petrels (Delord & Weimerskirch
2009, 2010). This analysis indicated substantial overlap with IOTC longline fisheries.

Longevity, maturity, breeding season

Seabirds are long-lived, with natural adult mortality typically very low. Seabirds are characterised as being late to
mature and slow to reproduce; some do not start to breed before they are ten years old. Most lay a single egg each
year, with some albatross species only breeding every second year. These traits make any increase in human-induced
adult mortality potentially damagmg for population viability, as even small increases in mortality can result in
population decreases.

10°E i i 00°E 110°E 1207E 130°E 14°E 150°E 150°E

Colenies  Longline Effort
_ coloniss  (millans of hooks)

un

10°E W'E AE 0B A°E 80*E 100°E MFE 120°E 1M0°E 140°E 150°E 160°E

Fig. 1. Distribution of breeding albatrosses, petrels and shearwaters in the Indian Ocean (see Table 2 for a list of
species included), and overlap with IOTC longline fishing effort for all gear types and fleets (average annual number
of hooks set per 5° grid square from 2002 to 2005).

TABLE 2. Overlap between the distribution of breeding and non-breeding albatrosses, petrels and shearwaters and
IOTC fishing effort* (Distributions derived from tracking data held in the Global Procellariiform Tracking Database.

Species/Population — Breeding Global Population (%) | Overlap (%)
Amsterdam albatross (Amsterdam) 100 100
Antipodean (Gibson's) albatross
Auckland Islands 59 1
Black-browed albatross 1
Tles Kerguelen 1 88
Macquarie Island <1 1
Heard & McDonald <1
lles Crozet <]
Buller's Albatross 2
Solander Islands 15 1
Snares Islands 27 2
Grey-headed albatross 7
Prince Edward Islands 7 70
Iles Crozet 6
Iles Kerguelen 7
Indian yellow-nosed albatross
Ile Amsterdam 70 100
Ile St. Panl <]
Iles Crozet 12
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Iles Kerguelen <1
Prince Edward Island 17
Light-mantled albatross 39
Shy albatross
Tasmania 100 67
Sooty albatross
Ites Crozet 17 87
Iie Amsterdam 3
Ile St. Paul <1
Iles Kerguelen <1
Prince Edward Island 21
Wandering albatross 75
Iles Crozet 26 93
Iles Kerguelen 14 96
Prince Edward Islands 34 95
Northern giant petrel 26
Southern giant petrel 9
White-chinned Petrel
Iles Crozet ? 60
Iles Kerguelen ?
. Prince Edward Island ?
Short-tailed shearwater
Australia ? 3
Species/Population — Non-breeding Global Population (%) |  Overlap {%)
Amsterdam albatross (Amsterdam) 100 08
Antipodean (Gibson's) albatross 9
Antipodes Islands 41 3
. Auckland Islands 59 13
Black-browed albatross
South Georgia (GLS data) 16 3
Heard & McDonald Islands <l .
Iles Crozet <1
Iles Kerguelen 1
Buller's albatross 13
Solander Islands 15 9
Shares Islands 27 15
Grey-headed albatross
South Georgia (GLS data) 58 16
Iles Crozet 6
Iles Kerguelen 7
Prince Edward Island 7
Indian yellow-nosed albatross
Light-mantled albatross
Northern royal albatross 3
Chatham Islands 99 3
Taiaroa Head 1 1
Shy albatross
Tasmania 100 72
Sooty albatross
Southern royal albatross
‘Wandering albatross 59
White-capped albatross
Northern giant petrel
Southern giant petrel
White-chinned petrel
Westland petrel
Short-tailed shearwater
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*Fishing data are based on the average annual number of hooks set per 5° grid square from 2002 to 2005,
Overlap is expressed as the percentage of time spent in grid squares with longline effort, and is given for each
breeding site as well the species’ global population where sufficient data exists. Shaded squares represent
species/colonies for which no tracking data were available).

Availability of information on the interactions between seabirds and fisheries for tuna and tuna-like species in the
Indian Ocean

Bycatch data from onboard observer programs

Globally it is recognized that onboard observer programs are vital for collecting data on catches of non-target species,
particularly those species which are discarded at sea. More specifically, observers need to observe hooks during
* setting and monitor hooks during the hauling process to adequately assess seabird bycatch and evaluate the
effectiveness of mitigation measures in use. Levels of observer coverage significantly in excess of 5% are likely to be
needed to accurately monitor seabird bycatch levels in IOTC fisheries.

The IOTC has implemented data collection measures using onboard observers to better understand the nature and
extent of the interactions between fisheries for tuna and tuna-like species in the Indian Ocean and seabirds.
Subsequently, IOTC members have implemented a number of national observer programmes that are providing
information on the levels of seabird interactions, Observer data from all fleets and gears remains very low with only
Australia and South Africa reporting levels of seabird interactions to date (Table 3). However, data from other sources
and in other regions indicate that threats to seabirds are highest from longline gear.

TABLE 3. Members and Cooperating Non-Contracting Parties reporting of seabird interactions for the years 2008~
2011 to the IOTC. :

CPC’s Remarks
Australia f Nil interaction reported in 2011
Belize Interactions not reported in 2011. No
_observers deployment
China | No observers deployment in 2011
Taiwan,China | Non-raised observer data
Comoros | No longline activity
. EU,France: nil, EU,Spain: nil, EU,Portugal:
* ¥ el » Y ¥
European Union d 4, BU,UK: nil.
Eritrea

France (territories) Nil interacticn reported, no observer on local

B longline fleet (<24m)
Guinea
India | Nil interaction reported in 2011
42 seabirds caught between 2005 and 2010,
Indonesia k Nil interaction reported by observers from

i January to Qctober 2011,

Iran, Islamic Republic of | No longline activity

Non-raised observer data (6 observered trips,

Japan July 2010-January 2011)
Kenya No longline activity en 2011
. Non-raised observer data. No observer in

Korea, Republic of 2008 and 2011
Madagascar Longine activities north of 25°S
Malaysia Nil interaction reported en 2011
Maldives, Republic of No longline activity

"  Nil interaction reported in 2011. Longine
Mauritius B cctivities north of 25°8
Mozambique § Nil interaction reported in 2011
Oman, Sultanate of
Pakistan No longline activity
Philippines Interaction not reported in 2011
Seychelles ll Nil interactions reported
Sierra Leone

. Interaction not reported due to the nature of

$ri Lanka the fishery and the gear used
Sudan No longline activity
Tanzania
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Thailand Nil interaction reported in 2011
United Kingdom (OT) No fishing activity
Vanuatu
Yemen
Cooperating Non-contracting P
Senegal No fishing activity since 2007
Current seabird mortality rate for 2011
South Africa below, for the 1 time, the stipulated rate of

0.05 birds/1000 hooks.

Green = CPC reported level of seabird interactions; Red = CPC did not report level of seabird interactions
*QObserver data was reported for the French purse-seine fleet for 2009 as well as for the La Réunion longline fleet. Moreover, the
observer programme on-board the EU Purse-seine fleet has been discontinued because of piracy activities.

Longline

Observer data from longline fisheries occurring north of 20°8 is very sparse (Gauffier 2007). While seabird bycatch
rates in tropical areas are generally assumed to be low, a number of threatened seabirds forage in these northern
waters. Due to their small population sizes, bycatch at significant levels could be occurring but not, or almost never
being observed. '

Others gears

The impact of purse-seine fishing on tropical seabird species, including larids (gulls, terns and skimmers) and sulids
(gannets and boobies), is generally considered to be low, but data remain sparse and there are anecdotal observations
which suggest that these interactions might merit closer investigation. However, no observation of incidental catch of
seabird in the purse-seine fishery has been made in the Indian Ocean since the beginning of the fishery 25 years ago.
The scale and impacts of gillnet fishing impacts on seabirds in the IOTC convention area is unknown. QOutside the
convention area, gillnet fishing has been recorded as catching high numbers of diving seabird species, including
shearwaters and cormorants (¢.g. Berkenbusch & Abraham 2007). The large coastal gillnet fisheries in the northern
part of the [IOTC clearly merit closer investigation, and should be considered a priority, as should the impact of lost or
discarded gillnets (ghost fishing) on seabirds.

Indirect impacts of fisheries

Many tropical seabird species forage in association with tunas, which drive prey to the surface and thereby bring them
within reach of the seabirds. The depletion of tuna stocks could therefore have impacts on these dependent species.
. More widely, the potential ‘cascade’ effects of reduced shark and tuna abundances on the ecosystem is largely
unknown, Although these kinds of impacts are difficult to predict, there are some examples that suggest meso-predator
release has occurred in the Convention area (¢.g. Romanov & Levesque 2009)

ASSESSMENT

A number of comprehensive assessments of the status of Indian Ocean seabirds are available, in addition to the JUCN
threat status: :
e Modelling work on Crozet wandering albatrosses and impact of longline fisheries in the IOTC zone (Tuck et
al. 2011).
o ACAP Species assessment for: Amsterdam Albatross, Indian Yellow-nosed Albatross, Northern Royal
Albatross, Southern Royal Albatross, Shy Albatross, Sooty Albatross, Wandering Albatross, Northern Giant
Petrel, Southern Giant Petrel, Grey Petrel, Spectacled Petrel, White-chinned Petrel (http:/www .acap.ag/acap-

species).
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APPENDIX XXXV
RESEARCH RECOMMENDATIONS AND PRIORITIES FOR IOTC WORKING PARTIES IN 2013
AND 2014 '

The IOTC Scientific Committee RECOMMENDED that each of its Working Parties undertake the following research tasks as
priorities in 2013 and tentatively for 2014:

Working Party on Temperate Tunas (WFTmT)
CPUE standardisation

The SC AGREED that there was an urgent need to investigate the CPUE issues as outlined in paragraph 72 [of the WPTmT04
Report] and for this to be a high priority research activity for the albacore resource in the Indian Ocean in 2013,

The SC ENCOURAGED data to be used in stock assessments, including CPUE standardisations, be made available not less than
three months before each meeting by CPCs and where possible, data summaries no later than two months prior to each meeting,
from the IOTC Secretariat; and RECOMMENDED that data to be used in stock assessments, including CPUE standardisations
be made available not less than 30 days before each meeting by CPCs.

Stock assessment

NOTING that with the exception of the S83 stock assessment paper, all others stock assessment papers for albacore were made
available by the authors immediately prior to the WPTmT04 meeting, which did not aliow the other participants of the meeting to
adequately review the methodology, the SC REMINDED working party participants of the 2010 Scientific Committee
recommendation that stock assessment papers need to be provided to the Secretariat for posting to the IOTC website no later than
15 days before the commencement of the relevant meeting.

The SC AGREED that future projections for stock assessments should firstly examine scenarios under constant catch projections
of +/-20% and +/-40%, and then refine the catch projects to finer | scale levels depending on the initial outcomes, noting that the
aim to develop useful projections for the development of management advice.

Stock structure

NOTING that at present very little is known about the population structure and migratory range of albacore in the Indian Ocean,
other than the possible connectivity with the southern Atlantic, the SC RECOMMENDED that research aimed at determining
albacore stock structure, migratory range and movement rates in the Indian Ccean be considered a high priority research project.

Spawning

NOTING that there are difficulties faced by some CPCs in collecting gonad samples from albacore, as a result of fish generally
being frozen whole after being gutied, the SC RECOMMENDED that CPCs collect gonad samples from albacore to confirm the
spawning time and location of the spawning area that are presently hypothesized for albacore, over the coming year and to report
findings at the next WPTmT meeting.

Additional core topics for research

The SC ENCOURAGED China and other CPCs to provide further research reports on albacore biology, including using through
the use of fish otolith studies, either from data collected through observer programs or other research programs, at the next
WPTmT meeting. '

The SC RECOMMENDED the following core topic areas as priorities for research over the coming two years:
o  Size data analyses

¢ Growth rates and ageing studies
¢ Stock status indicators — exploration of indicators from available data
o  Collaborate with SPC-OFP to examine their current simulation approach to determine priority research areas.
Working Party on Billfish (WPB)
Core topics for research

The SC AGREED that there was no urgent need to carry out stock assessments for the swordfish resources in the Indian Ocean in
2013, and therefore that efforts over the coming year be focused on the other billfish species, in particular on striped marlin, blue
martin and black marlin,

The SC RECOMMENDED that the Istiophorids (striped marlin, blue marlin, black marlin and Indo-Pacific sailfish) undergo
new or revised CPUE analysis in 2013, taking into account the various points in the CPUE discussion summaries throughout the
WPB1I0 report. '

The SC RECOMMENDED the following core areas as priorities for research over the coming year:
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Billfish species biology (i.e. growth reproduction)

Size data analyses

Stock status indicators — exploration of indicators from the available data
Striped marlin, blue marlin and black marlin CPUE standardisation
Stock assessment — Istiophorids

Waorking Party on Ecosystems and Bycatch (WPEB)
Core topics for research

The SC RECOMMENDED the following core topic areas as priorities for research over the coming two years, taking into
account data gaps, capacity among CPCs, and areas for implementation:
¢ Ecological Risk Assessment
i. Sharks — interpretation of consultant report
ii. Marine turtles — interpretation of consultant report
s Shark stock status analyses (development of abundance indices)
i. Develop/improve accurate CPUE indices for analysis
ii. Develop methods to estimate historical caich series by gear.
iii. Develop life history and biological patters for the species (namely migration patterns and distribution
patterns).
»  Depredation
i. Longline fishery depredation
¢ Bycatch mitigation
i. Sharks
ii. Seabirds — line weighting
iii. Marine turtles
iv. Marine mammals
«  Capacity building
i. Scientific assistance to CPCs and specific fleets considered to have the highest risk to bycatch species
(e.g. gillnet fleets and longline fleets).

Working Party on Methods (WPM)
MSE workplan

The SC ENDORSED the workplan for the development of the IOTC MSE process, provided at Appendix IV. [of the WPM04
Report] .

Working Party on Tropical Tunas (WPTT)
Size data improvements

The SC NOTED that the evaluation of length frequency samples collected by the longline fisheries of Japan and Taiwan,China,
has been postponed until later in 2013, or will occur via correspondence only.

The SC NOTED the indication from Japan that over the last two years, problems had been identified by the WPTT in the
Japanese size data for tropical tunas. However, the planned size data meeting, to be held in Taiwan,China in J anvary 2013 had
been cancelled. The intention of the meeting was for Japan, Taiwan,China and the IOTC Secretariat to work towards resolving the
size data issues for these two fleets,

The SC NOTED the efforts by Japan and Taiwan,China, and URGED all parties to resolve the problems as soon as posQible, and
before the next WPTT meeting.

CPUE standardisation

NOTING the importance of the various CPUE indices for stock assessment of the tuna tropical species, the SC AGREED that
there was an urgent need to investigate the CPUE issues as detailed for bigeye tuna, skipjack tuna and yellowfin tuna in the
WPTT14 report, and for these to be a high priority research activity for the tropical tuna resources in the Indian Ocean in 2013,

NOTING that nominal juvenile purse seine CPUE, once standardised, can be used as an indicator of the recruitment index in the
stock assessment models, the SC RECOMMENDED that the standardised CPUE index for juvenile yellowfin tuna and bigeye
tuna caught by the EU purse seiner fleets, be estimated and submitted to the WPTT before the next round of stock assessments of
tropical tunas.

The SC RECOMMENDED that standardisation of purse seine CPUE be made w-here possible using the operational data on the
fishery. :
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The SC REQUESTED that the following matters be taken into account when undertaking CPUE standardisation analysis for
bigeye tuna as well as yellowfin tuna in 2013, noting that this is a modified list produced at the previous WPTT meeting in 2011:
e The SC AGREED that changes in species targeting is the most important issue to address in CPUE standardisations,
and
* time, or there may need to be careful that the following points should be taken into consideration:

ii. While hooks between floats (HBF) provides some indication of setting depth, it is generally considered not to be a
sufficient indicator of species targeting. HBF is just one aspect of the setting technique, which can vary by species,
area, set-time, and other factors.

iti. Highly aggregated (e.g. 5x5 degrees) data can make it difficult to observe the factors driving CPUE in a fishery, in
particular the targeting effects. Operational data provides additional information that may allow effort to be
classified according to fishing strategy (e.g. using cluster analyses or regression trees to estimate species targeting as
a function of spatial areas, bait type, catch species composition, set-time, vessel-identity, skipper, etc.). Operational
data also permits vessel effects to be included in analyses.

iv. The inclusion of other species as factors in a Generalized Linear Model (GLM) standardization may be misleading,
because the abundance of all species changes over time. Including these factors may also fail to resolve problems
due to changes in targeting, particularly when modeling aggregated data. However, comparing models with and
without the other species factors can be useful to identify whether there is likely to be a targeting problem.

¢ The SC AGREED that appropriate spatial structure needs to be considered carefully as fish density (and targeting
practices) can be highly variable on a fine spatial scale, and it can be misleading to assume that large areas are
homogenous when there are large shifts in the spatial distribution of effort. The following points should also be taken
into consideration:
i. Addition of finer scale {e.g. 1x1 degrees or latitude/longitude) fixed spatial effects in the model can help to account
for heterogeneity within sub-regions, '

ii. Efforts should be made to identify spatial units that are relatively homogeneous in terms of the population and
fishery to the extent possible (e.g. uniform catch size composition and targeting practices).

iii, There may be advantages in conducting separate analyses for different sub-regions. The ervor distribution may
differ by sub-region (e.g. proportion of zero sets), and there may be very different interactions among explanatory
varfables.

iv. If the selectivity differs among regions {(e.g. due to spatial variability in the age composition of the population), it
may not be appropriate to pool sub-regional indices into a regional index,

v. The possibility of defining a representative *space-time” window: if this leads to the identification of a fishery with
homogeneous targeting practices, it is probably worthwhile. However, it may not be possible to identify an
appropriate window, or the window may be so small that it is not representative of the larger population (or has a
high variance).

¢ The SC NOTED that the appropriate inclusion of environmental variables in CPUE standardisation is an ongoing
research topic. The SC AGREED that often these variables do not have as much explanatory power as, or may be
confounded with, fixed spatial effects. This may indicate that model-derived environmental fields are not accurate
enough at this consideration of the mechanisms of interaction to include the variable in the most informative way.

Impacts if Piracy

The SC NOTED that the development of Somalian piracy has produced major changes in purse seine fisheries in the western
Indian Ocean, which has resulted in a change in their effort levels and distributien, catch and catch-per-unit-effort. Some of those
changes are visible in the basic fishery statistics, such as the decline of purse seine fishing effort and their changes in effort
distribution. This was the case when after 2005, the purse seine fleets moved offshore, far from the Somalian coast, due to the end
of fishing agreements and to the expansion of piracy. The SC RECOMMENDED that effects of the Somalian “quasi MPA” on
the productivity of the stocks and on CPUEs and catches should be better evaluated, because this area is positioned in a highly
productive area of the Indian Ocean that was actively fished by many fleets up until 2005, This study should be done in parallel
for the three tropical tuna species (skipjack tuna, yellowfin tuna and bigeye tuna: by decreasing order of priority).

The SC NOTED that other changes of the purse seine fisheries due to piracy are not visible in the basic data presently available,
for instance the changes in the purse seine fishing tactics and efficiency, due to “military operations”. Various changes in the
targeting of FAD associated or free schools due to the new fishing conditions may have also been occurring during recent years.
The SC RECOMMENDED that the effects on the FAD CPUEs by the EU,Spain purse seine feet, including the reduced number
of supply vessels, should be tentatively estimated. The potential reduction of free school fishing power of EU,France purse seine
fleet during their period of “twin vessels” fishing operations should be evaluated (and this period identified for IOTC scientists). If
estimations are significant, all of these changes in the tactics and efficiency of the purse seine fleets should be taken into account
in future stock assessment models.

The SC NOTED that longline fisheries have also been facing since 2007 similar effects of the Somalian piracy as those
experienced by purse seine vessels. The major and more visible effect has been their change of fishing zones, all longliners
abandoning since 2009 there best yellowfin tuna and bigeye tuna fishing zones of Indian Ocean, also creating in the north-west
Indian Ocean a “quasi MPA” for the population of adult deep yellowfin tuna and bigeye tuna. These major changes in the longline
fisheries have been widely altering the regional catches and CPUEs of longliners, but these effects remain difficult to incorporate
in most stock assessment models. Furthermore, the SC has been informed that some armed longliners were now back in the
“piracy area” where they are obtaining high CPUEs. '
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The SC RECOMMENDED that all these changes in fishing strategy, tactics and efficiency of the purse seine and longline
fisheries in relation to piracy should be identified and analysed for the purse seine and longline fleets, and later carefully taken
into account in future stock assessment models of the 3 species of tropical tunas.

Working Party on Neritic Tunas (WPNT)
Priority projects for 2013 and 2014

The SC ENDORSED the list of priority research topics for neritic tunas as provided in Table 1, and those CPCs and others, who
have committed to undertake / commence the projects in 2013,

Table 3. Priority research projects for obtaining the information necessary to develop stock status indicators for neritic tuna
species in the Indian Ocean :

Research project Sub-projects Priority Interested parties
Stock structure Genetic research to determine the connectivity of High Bay of Bengal countries
(connectivity) neritic tunas throughout their distributions (proposal to be initiated by

: Malaysia); QUT (Australia);
Maldives;
Iran, Pakistan, Oman, U.A.E.
Tagging research to better understand the Med Maldives, Malaysia,
movement dynamics, possible spawning locations, : Indonesia

natural mortality, fishing mortality and post-release
mortality of neritic tunas from various fisheries in
the Indian Ocean

Gen-tag methodology Med

Otolith microchemistry/isotope research Low
Biological Age and growth research High
information Age-at-Maturity High
(parameters for . '
stock assessment)  Fecundity-at-age/length relationships Medium
Ecological Feeding ecology Low
information

Life history research Low
CPUE Develop standardised CPUE series for each neritic High
standardisation tuna species for the Indian Ocean
Stock assessment/ At present the data held at the IOTC Secretariat High
Stock indicators would be insufficient to undertake stock

assessments for any neritic tuna species under the

IOTC mandate/simplified approaches could be

pursued

Develop alternative approaches to determining High IOTC Secretariat

stock status via and indicator based assessment
Stock structure

The SC AGREED that there was a clear need to determine the degree of shared stocks for all meritic tunas under the IOTC
mandate in the Indian Ocean, 50 as to better equip the SC in providing management advice based on defensible management units,

The SC AGREED that Table 2 should be used as a starting point for research project development to delineate potential stock
structure for neritic tunas in the Indian Ocean, and that in the absence of reliable evidence relating to stock structure, a
precautionary approach should be undertaken whereby bullet tuna, frigate tuna, kawakawa, longtail tuna, Indo-Pacific king
mackerel and narrow-barred Spanish mackerel are assumed to exist as single stocks throughout the Indian Ocean, until proven
otherwise.

The SC AGREED that research on stock structure should take two separate approaches:

+  penetic research to determine the connectivity of neritic tunas throughout their distributions: such studies should
be developed at the sub-regional level (Table 2), with the assistance and support from the IOTC Secretariat for
the development of project proposals.

e tagging research to better understand and estimate exploitation rates, the movement dynamics, posmble spawning
locations, natural mortality, fishing mortality and post-release mortality of neritic tunas from various fisheries in
the Indian Ocean.
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The SC NOTED that tagging projects could potentially be more expensive for neritic tunas than for oceanic tunas, due to their
lower abundance and that catches are mainly by artisanal vessels for which an extensive recovery network would need to be
developed through the different coastal states of the Indian Ocean.

The SC NOTED the range of tagging projects which have been carried out on neritic tunas in the Indian Ocean and
REQUESTED that Malaysia/SEAFDEC provide the results of the studies at the next WPNT meeting,

The SC NOTED that the Maldives has prepared a project proposal to undertake tagging studies in its waters, and
ENCOURAGED other countries to develop similar proposals, with the assistance of the [OTC Secretariat if required.

The SC AGREED that genetic studies be given a higher priority for immediate research over tagging studies until appropriate
funding has been identified. Any study should be designed in a such a way as to simultaneously collect biological material {(e.g.
tissue/fin clippings, ototliths, gonads, length/weight, and possibly morphometrics) in order to estimate biological parameters for
future stock assessments. Both genetic, tagging and biological studies would need to be rigorously planned and preferably
combined, to ensure data is collected across all temporal and spatial strata for each gear type to ensure biological parameters are
representative of the population(s) being fished.

The SC NOTED the offer by the Invited Experts to assist in developing stock structure studies at the Queensland University of
Technology (QUT), Australia and in developing genetic studies with collaboration from CSIRQ and welcomed students fiom
coastal CPCs to undertake such analysis at QUT. As the first step, QUT offered to facilitate workshops and training for IOTC
CPCs to encourage technology transfer with partial funding from QUT and other sources to be identified.

Biological information

The SC AGREED that quantitative biological studies are necessary for all neritic tunas throughout their range to determine key
biological parameters including age-at-maturity and fecundity-at-age/length relationships, age-length keys, age and growth.

The SC NOTED that LR. Iran, U.A E., Oman and Australia all have laboratories equipped with otolith and/or genetic processing
facilities and associated expertise. CPCs interested in undertaking biological research should make contact with the relevant
agencies to make use of this regional expertise/facilities.

The SC AGREED that in situations where direct ageing has not been undertaken, age composition could be derived from a well
designed length frequency analysis.

- CPUE standardisation

The SC AGREED that there was an urgent need to develop standardised CPUE series for each neritic tuna species for the Indian
Ocean as a whole or by sub-region as appropriate, once stock structure and management units have been determined.

The SC AGREED that where feasible, support should be provlded by the IOTC Secretariat and other CPCs, to aid in the
development of standardised CPUE series for each neritic tuna species.

The SC RECOMMENDED that the IOTC Secretariat undertake a series of initial fraining workshops/capacity building exercises
on CPUE standardisation, stock assessments and other data analysis in 2013 and 2014, and for the SC to request that the
Commission allocate additional funds for this purpose in the IOTC budget.

Stock assessment

NOTING that there is an urgent need to carry out stock status determinations for neritic funas and tuna-like species under the
IOTC mandate, and that at present the data held at the JOTC Secretariat would be insufficient to undertake integrated stock
assessments for any stock, the SC AGREED that alternative approaches be considered to determine stock status, by building
layers of partial evidence, such as CPUE indices combined with catch data, life-history parameters and yield-per recruit metrics.

Priority species for research in 2013

The SC AGREED that as regiona]ly appropriate, kawakawa, longtail tuna and narrow-barred Spanish mackerel, should be the
priority species for research in 2013, although research should also continue on other neritic tuna species. Capacity building
activities by the IOTC Secretariat should focus on using a single species as an example.
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APPENDIX XXXVI
ASSESSMENT SCHEDULE FOR IOTC WORKING PARTIES

The IOTC Scientific Committee RECOMMENDED that each of its Working Parties undertake stock assessments and
development of stock status indicators following the schedule shown in Table 1.

Table 1. Schedule of stock assessments for [OTC species and species of interest in 2013 and tentatively for 2014-2017, and for

the WPM priorities.

Species | 2013 | 2014 ] 2015 | 2016 | 2017
Working Party on Tropical Tunas

Bigeye tuna Full assessment Indicators Indicators Full assessment Indicators
Skipjack tuna Indicators Full assessment Indicators Indicators Full assessment
Yellowfin tuna Indicators Indicators Full assessment Indicators Indicators
Working Party on Temperate Tunas

Albacore | Full assessment | Indicators i | |

Working Party on Billfish

Black marlin Ful assessment

Blue marlin Full assessment

Striped marlin Full assessment

Swordfish Indicators Full assessment

Indo-Pacific .

sailfish Indicators

Working Party on Neritic Tunas

Bullet tuna Indicators

Frigate tuna Indicators

Kawakawa Indicators Full assessment

Longtai{ tuna Indicators Full assessment

Indo-Pacific king Indicators

mackerel

Narrow-barred Indicators Full assessment

Spanish mackerel

Waorking Party on Ecosysiems and Bycatch

Bigeye thresher .
sharks Indicators
Blue sharks Indicators
Silky sharks Indicators
Oceanic whitetip Indicators
sharks
Pelagic thresher .
sharks Indicators
Shortfin mako ;
sharks Indicators
Scalloped
hammerhead Indicators
sharks
Working Party on Methods
Management Initial operating
Strategy model for ALB, .
Evaluation first run on ALB Extension of the
. MSE process to
MSE and analysis .
\ tropical tunas
of reference points
for ALB

Note: the assessment schedule may be changed dependant on the annual review of fishery indicators, or SC and Commission

requests.
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APPENDIX XXXVII

GUIDELINES FOR THE PRESENTATION OF STOCK ASSESSMENT MODELS

These guidelines attempt to ensure greater transparency and facilitate peer-review of models employed in the
provision of advice on the status of the stocks. Scientists presenting stock assessment model runs should provide to the
IQOTC Secretariat a copy of all input and output files, for all runs presented, and of the executable file or files used
within 10 days of the end of each meeting. These will be archived for finure testing and replication. Scientists are
encouraged to freely share the source code of the methods used. The IOTC scientists/Stock Assessment Expert will
support CPC’s in meeting these guidelines.

While this is not an all encompassing list, these documents should describe: '

1) The available catch data and mention, if necessary, data sources or observations not included in the analysis.

2) Available indices of abundance used.

3) Available tag data nsed

4} Assumptions made on parameter values used as constants.

5) Parameters estimated and priors specified if used in parameter estimation.

6) Population trajectories and dynamics with respect to reference points,

7) Residual diagnostics on both CPUE derived indices (e.g. qq plots, observed versus fitted values, fitted versus
residuals scatter plots).

8) Residual plots of model versus observed CPUE, and observed versus actual catch compositions should be
presented. :

9) When referring to datasets provided by the Secretariat, the date, coverage and precise database should be
mentioned.

10) Data sources not previously seen by a Working Party may need a separate document presenting them. This
includes standardized CPUE series or other data sources processed prior o use.

11} The population dynamics that are modelled and the techniques used should be clearly presented including a
description of the partition, annual cycle, and other relevant population processes.

12} Alternative scenarios and retrospective analyses should ideally be carried and, if included, a description of the
motivation for the selection of base and alternative cases should be added, giving detail of how the alternative
case assumptions differ from those of the base case.

13) The description of any retrospective analyses should cover the assumptions involved and results obtained.

14) Projections should be similarly documented as detailed below

Documentation requirement and guidelines
While these guidelines are basic good practices to include in the assessments and background data that go into the
assessments (including CPUESs), they are not meant to preciude CPC’s from presenting data or assessment models.

Saftware inspection and archival _

+ Input and output files of all alternative runs or scenarios presented should be made available during the
meeting for inspection by interested members and for later archiving by the Secretariat. Ideally, these should
be stored together with a copy of the software used in the analysis. When this is not possible due to licensing
issues, a complete reference of the versions of both software and operating system employed should be made.
Similarly, confidential inputs need not be provided but they should be documented and identified.

+ Software used should ideally be open sourced using an appropriate license, or at least be made available to
interested parties for inspection under a limited license. If closed source software is used, this should be
clearly justified and sufficient tests as to its validity and reliability, under similar circumstances as those under
which it will be used in IOTC-related work, should be carried out and its results made available. Even if the
software is not available/open sourced, an executable should be part of the documentation so anyone could
run the model.

+ Comprehensive testing, including testing of the influence of various assumptions, is greatly encouraged in all
cases.

Observations
» Describe the available data and mention, if necessary, data sources or observations not included in the
analysis. When referring to datasets provided by the Secretariat, indicate the date, coverage (years, fleets,

areas), and precise database (e.g. Nominal Catch, Catch and Effort).
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«  Data sources not previously seen by a Working Party might need their own document presenting them. This
includes standardized CPUE series or other data sources processed prior to use,

Standardised CPUE Indices of abundarnce

+ Description of data pre-processing (e.g. treatment of outliers, selection of core areas if applicable)

» Efforts should be made to describe temporal and spatial patterns in the data, identifying gaps or sudden
operational changes that that lead to an unbalanced design.

+ Software and specific function calls

« Standard diagnostic plots (e.g. residuals, leverage plots, gq plots, observed versus fitted values, fitted versus
residuals scatter plots)

+ Parameter values, including error estimates for the final model used.

« For complicated models, a stepwise progression from simpler models should be documented to help identify
confounding, and a distinction between statistical significance and practical significance.

« Efforts should be made to circulate these analyses well in advance of the relevant working party to allow
discussion, and timely implementation in the stock assessment analyses.

Population dynamics
« Describe the population dynamics that are modelled and the techniques used including a description of the
partition (age/length/sex groups, maturity, spatial structure, movement dynamics, if necessary), annual cycle
(time steps, growth assumptions, natural and fishing mortality functions, recruitment, and sequence of those),
and relevant population processes. Fixed parameters should be identified and documented. Emphasis should
be placed in describing the formal statistical methods applied, including modelling methods, and form, limits
and assumptions of both free and derived parameters.

Statistical methods
« Describe of the formal statistical methods, including
1. Software name, version number, bibliographic references and source
2. Maximum likelihood or objective function
3. Bootstrap assumptions and MCMC algorithm, if used.
« Describe the free parameters used by the model, including
1, Name and description of the parameter
Details of the estimation bounds/functional relationships with other parameters
Details of the prior assumed (if any), and source of the prior
Weightings for likelihood terms
Adjustment of variance by scaling/adding process error
6. Penalties
« Describe the derived parameters used by the model, including
1. Name, description and definitions of derived parameters (be precise with those that have alternative
definitions, e.g., BO, MSY, BMSY) '
2. Details of any bounds/functional relationships with other parameters.
3. Details of any priors assumed (including source).

Sl

Scenarips and retrospective analyses
» Alternative scenarios and retrospective analyses should be carried when possible and, if included, a
description of the motivation for the selection of base and alternative cases should be added, giving detail of
how the alternative case assumptions differ from those of the base case. Description of any retrospective
analyses, should cover the assumptions invelved and results obtained. Projections should be similarly
documented.
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Standards for assessment outputs:

Management guantities:

As AGREED by the IOTC Scientific Committee, assessments shall be presented with the minimum set of
management quantities, where possible. Examples (Example 1} indicating the derived management quantities with
uncertainty are shown below.

EXAMPLE 1: Species stock status summary

Management Quantity Aggregate Indian Ocean
2011 catch estimate 38,946t
Mean catch from 2007-2011 41,609 t
MSY (80% CI) 33,300 (31,100-35,600)
Data period used in assessment 19502010
Feurend/Fusy (80% CI) 1.33 (0.90-1.76)
Beuens /Busy (80% CI) -
SBeuren /SBpmsy (80% CI) 1.65 (0.54-1.56)
Biurert /Bo (80% CI) -
SBcurent SBo 0.29 (n.a.)
Bumen/Bo, 70 o -
SB /SBy, F=0 -~

Kobe I Strategy Matrix

The Commission has requested that Kobe II management strategy matrices be provided for all stock assessments by
the species Working Parties, and for these to be included in the report of the SC:

816: “The Commission NOTED the provision by the SC of the Kobe II strategy matrix for bigeye tuna, skipjack tuna,
yellowfin tuna and swordfish (10 and SWIQ) and recognized that if is a useful and necessary tool for management.
The Commission REQUESTS that such matrices shall be provided for all stock assessments by the species Working
Parties, and for these to be included in the report of the SC in 2012 and all future reports.” (para. 33 of the S16

report},
Initial projections should be at a coarse level, i.e. current catch levels, £ 20% and + 40% (see example 2 below).
However, once these initial projections have been run, finer scale projections (e.g. + 5, 10 and 15%) should be

undertaken and included in the assessment paper (see example 3 below) that are related to possible management
actions being investigated.
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EXAMPLE 2: Swordfish: Aggregated Indian Ocean assessment - Kobe 2 Strategy Matrix, indicating a range of
probabilities across four assessment approaches. Probability (percentage) of violating the MSY-based reference points
for five constant catch projections (2009 catch level, £ 20% and + 40%) projected for 3 and 10 years.
Alternative catch projections (relative to
20{09) and probability (%) of violating
reference point
60% 80% 100%  120%  140%

Reference point and
projection timeframe

Bioiz < Busy 04 0-8 0-11 2-12 4-16
Fagz > Fusy 0-1 02 0-9 0-16 627
Bio19 < Busy 0—4 0-8 0-11 0-13 6-26
Fao1 > Frusy 0-1 02 -9 023 7-31

EXAMPLE 3: ASPIC Aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) of
violating the target MSY-based reference points for eight constant catch projections (2010 catch level, + 10%, + 20%,
+ 40% and -15%) projected for 3 and 10 years.

'I;::g:: dRent:zl::::if)n Alternative eatch projections (relative to 2010) and probability (%) of
po timefsa rr':e violating MSY reference points
60% 80% 100% 120% 140%
85% 90% 110%
(catch  (catch {catch {catch  (catch
9 9 {catch t) (catcht) 9 {catcht) 9 )
Baois < Busy 45 48 50 53 57 62 67 81
Faoi3 > Frsy 11 47 54 58 66 71 76 32
Bagzo < Busy 18 3 59 66 74 82 87 91
Fao20 > Fsy <1 49 61 70 32 89 91 96

EXAMPLE 4: ASPIC Aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) of
violating the limit MSY-based reference points for eight constant catch projections (2010 catch level, = 10%, + 20%,
+ 40% and -15%) projected for 3 and 10 years.

Limit Refer?nc? point Alternative catch projections (relative to 2010) and probability (%) of violating
and projection MSY reference points
timeframe
60% 80% 85% 90% 100% 110% 120% 140%
(catcht) (catcht) (catcht) (catcht) (catcht) (caicht) {(caicht) (catcht)
Byois < Busy 0 0 0 0 10 10 15 17
Fao13 > Fusy 0 0 0 0 9 12 12 12
Bgom < BMSY 0 0 0 0 7 7 7
Faozo > Fusy 0 0 0 0 5 5 5 5
KOBE Piots

1) A KOBE plot must be provided with each stock assessment paper as requested by the Commission

Some description describing the axes used (derived quantity, Bysy, SBusy, Fusy, Cusy, etc). The plot trajectory

should be described in recent years (example 4).

2) Interim target and limit reference points should be plotted as well.

As requested by the Commission and detailed in IOTC Recommendation 12/14 (para. 1):

Para 1|: When assessing stock status and providing recommendations to the Commission, the Scientific
Committee should apply the following interim target and limit reference points for the species of tuna and
tuna-like species listed in Table 1. Bygy refers to the biomass level for the stock that would produce the
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Maximum Sustainable Yield;, Fygy refers to the level of fishing mortality that produces the Maximum

Sustainable Yield
Table 1. Interim target and limit reference points.
Stock Target Reference Point Limit Reference Point
Albacore tuna Busy: Frasy 40% of Bgy; 40% above Figy
Bigeye tuna - Bugy; Fusy 50% of Bugsy; 30% above Fygy
Skipjack tuna Busy; Fusy 40% of Busy; 50% above Fygy
Yeliowfin tuna Busy; Fusy 40% of Bugy; 40% above Fusy
Swordfish BMSY; FMSY 40% OfEMSY; 40% above Fusy

If a stock assessment is undertaken for a species other than those listed in IOTC Recommendation 12/14 (shown
above) then the following default interim target and limit reference points shall be shown on the Kobe plot:

Stock Target Reference Point Limit Reference Point

Other IOTC species Busy; Fusy 50% of Bysy; 20% above Fysy

SB/SBysy

EXAMPLE 4: Swordfish: ASPIC Aggregated Indian Ocean assessment Kobe plot (95% Confidence surfaces shown
around 2009 estimate). Blue circles indicate the trajectory of the point estimates for the SB ratio and F ratio for each
year 1950-2010. Target (Ftarg and SBtarg) and limit (Flim and SBlim) reference points are shown to be 0.4 and 1.4 of
SBusy and Fusy respectively.

Deadlines for availability of data for stock assessments need to be adhered to:
As AGREED by the Scientific Committee in 2011:

1) The SC also ENCOURAGED data to be used in stock assessments, including CPUE standardisations, be
made available not less than three months before each meeting by CPCs and where possible, data summaries
no later than two months prior to each meeting, from the IOTC Secretariat; and RECOMMENDED that data
to be used in stock assessments, including CPUE standardisations be made available not less than 30 days
before each meeting by CPCs.

2) Stock assessment papers need to be provided to the Secretariat for posting to the IOTC website no later than
15 days before the commencement of the relevant meeting,
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APPENDIX XXXVIII
CONSOLIDATED SET OF RECOMMENDATIONS OF THE FIFTEENTH SESSION OF THE
SCIENTIFIC COMMITTEE (10-15 DECEMBER, 2012) TO THE COMMISSION

adyice developed
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GENERAL RECOMMENDATIONS TO THE COMMISSION

Meeting Participation Fund (MPF)

SC15.07 (para.13) The SC NOTED that the mcreased attendance by national scientists from developing CPCs
to IOTC Working Parties and the SC in 2012 (46 in 2012; 33 in 2011) was partly due to the IOTC
MPF, adopted by the Commission in 2010 (Resolution 10/05 on the establishment of a Meeting
Participation Fund for developing IOTC Members and non-Contracting Cooperating Parties), and
RECOMMENDED that the Commission maintain this fund into the future.

SC15.08 (para.15) The SC RECOMMENDED that the rules of procedure for the administration of the IOTC
meeting participation fund be modified to include funding for Chairs and Vice-Chairs from IQTC
developing coastal states, notmg that without acgess to this fund, the ability of developing coastal
state scientists to offer their services as Chairs and Vice-Chairs will be very limited. The same rules
for document provision shall. apply to Chairs and Vlce-Chalrs funded by the MPF.

National Reports from CPCs

SC15.09 {(para.29) NOT]NG that the Comm1ssmn, atits 15"‘ Sesswn, expressed concern regarding the limited
submission of National Reports to the SC, and stressed the importance of providing the reports by all
CPCs, the SC RECOMMENDED that the Commission note that in 2012, 26 reports were provided
by CPCs, up from 25 in 2011, 15 in 2010 and 14 in 2009 (Table 2).

Status of development and implementation of Nation Plans of Action for seabirds and sharks

SC15.10 (para.37) The SC NOTED the current status of development and implementation of Nation Plans of
Action for sharks and RECOMMENDED that all CPCs without an NPOA-Sharks expedite the
development and implementation of their NPOA-Sharks, and to report progress to the WPEB in
2013, recalling that NPOA-Sharks are a framework that should facilitate estimation of shark catches,
and development and implementation of appropriate management measures, which should also
enhance the collection of bycatch data and compliance with JOTC Resolutions.

SC15.11 (para.38) The SC RECOMMENDED that the Commission note the updated status of development-

and implementation of National Plans-of Action for sharks and seabirds, by each CPC as provided at
Appendix V.

Report of the Fourth Session of the Working Party on Temperate Tunas (WPTmT04)

Sampling coverage |

5C15.12 (para.48) The SC RECOMMENDED that IOTC CPCs having fleets targeting albacore or ports

where albacore landings are high, in particular Mauritius and Indonesia, make every possible effort to
collect biological information on' albacore in the future. In this regard China informed the SC about
the difficulties that Chinese observers are experiencing to collect biological samples of albacore
onboard longliners flagged to China. China indicated that it would make every possible effort to
maintain data collection at reasonable levels in the future.

Report of the Tenth Session of the Working Party on Billfish (WPB16)
Non-conq;lliance matters

8C15.13 (para.87). NOTING that despite the mandatory reporting requirements detailed in Resolutions 10/02
and 12/03 data on billfish fisheries, in particular for the marlins, remain largely unreported by CPCs,
the SC RECOMMENDED that the Compliance Committee and the Commission note these non-
compliance matters, develop mechanisms to ensure that CPCs fulfil their reporting obligations.

Report of the Eighth Session of the Working Party on Ecosystems and Bycatch (WPEB0S)
Data reporting requirements

SC15.14 (para.89) NOTING that despite the mandatory reportmg requirements detailed in Resolutions 05/05,
10/02, 10/06, 12/03 and 12/04, bycatch data remain largely unreported by CPCs and the SC
RECOMMENDED that the Compliance Committee and the Commission address this non-
compliance by taking steps to develop mechanisms which would ensure that CPCs fulfil their bycatch
reporting obligations.
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Gillnet fisheries of the Indian Ocean

SC15.15

SC15.16

SC15.17

(para.90) The SC NOTED that gillnet fisheries are expanding rapidly in the Indian Ocean, with
gillnets often being longer than 2.5 km in contravention with UN and IOTC Resolutions, and that
their use is considered to have a substantial impact on marine ecosystems. NOTING that in 2012 the
Commission adopted Resolution 12/01 on the implementation of the precautionary approach, the
majority of the SC RECOMMENDED that the Commission freeze catch and effort by gillnet
fisheries in the Indian QOcean in the near future, until sufficient information has been gathered fo
determine the impact of gillnet fleets on IOTC stocks and bycatch species caught by gillnet fisheries
targeting tuna and tuna-like species, noting that the implementation of any such measure would be
difficult.

{para.91) The SC RECOMMENDED that the Commission considers atlocating funds to support a
regional review of the data available for gillnet fleets operating in the Indian Ocean. The scientists
from all CPCs having gillnet fleets in the Indian Ocean should provide at the next session of the
WPEB, a report summarising the known information on bycatch in their gillnet fisheries, including
sharks, marine turtles and marine mammals, with estimates of their likely order of magnitude where
more detailed data are not available.

(para.92) The SC RECOMMENDED that the Commissicn allocate funds to carry out training for
CPCs having gillnet fleets on species identification, bycatch mitigation and data collection methods
and also to identify other potential sources of assistance to carry out such activities.

Sharks — Status of catch statistics and data reporting

SC15.18

8C15.19

8C15.20

(para.96) NOTING that the information on retained catches and discards of sharks contained in the
IOTC database remains very incomplete for most fleets despite their mandatory reporting status, and
that catch-and-effort as well as size data are essential to assess the status of shark stocks, the SC
RECOMMENDED that all CPCs collect and report catches of sharks (including historical data),
catch-and-effort and biological data on sharks, as per IOTC Resolutions, so that more detailed
analysis can be undertaken for the next WPEB meeting.

(para.97) NOTING that there is extensive literature available on pelagic shark fisheries and
interactions with fisheries targeting tuna and tuna-like species, in countries having fisheries for
sharks, and in the databases of governmental or non-governmental organisations, the SC AGREED
on the need for a major data mining exercise _in order to compile data from as many sources as
possible and attempt to.rebuild historical catch series of the most commonly caught shark specles In
this regard, the SC RECOMMENDED that the Commlssmn allocates funds for this activity, in the
2013 IOTC budget.

{para.99) NOTING that Resolution 10/02 mandatory statistical requirements for IOTC members and
Cooperating Non-Contracting Parties (CPC's), makes provision for data to be reported to the IOTC
on “the most commonly caught shark species and, where possible, to the less common shark species”,
without giving any list defining the most common and less common species, and recognising the
general lack of shark data being recorded and reported to the [OTC Secretariat, the SC
RECOMMENDED that Resclution 10/02 is revised in order to include the list of most commonly
caught elasmobranch species (Table 3) for which nominal catch data shall be reported as part of the
statistical requirement for IOTC CPCs. .

TABLE 3. List of the most commonly caught elasmobranch species

Common name Species Code
Manta and devil rays - Mobulidae MAN
Whale shark  Rhincodon typus RHN
Thresher sharks Alopias spp. THR
Mako sharks Jsurus spp. MAK
Silky shark  Carcharhinus falciformis FAL
Qceanic whitetip shark  Carcharhinus longimanus .0C8
Blue shark  Prionace glauca - BSH-
Hammerhead shark Sphymidae : SPY
Other Sharks and rays — B N SKH
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Sharks — Mitigation measures

SCi15.21

(para.100) The SC RECOMMENDED research and development of mitigation measures to
minimise bycatch of thie oceanic whitetip shark and its unharmed release for all types of fishing gears,
and that CPCs with data on oceanic whitetip sharks (i.e. total annual catches, CPUE time series and
size data) make these available to the next WPEB meeting,

Sharks - Shark mortality in relation with the use of drifting FADs

SC15.22

(para.103) The SC RECOMMENDED that the Comrmssmn note the following in regards to the
trequest to the SC outlined in paragraph 11 of Resolution 12/04, on FAD design:
¢) Develop improved FAD designs to reduce the incidence of entanglement of marine turtles,
including the use of biodegradable materials
Only non-entangling FADs, both drifting and anchored, should be designed and deployed to prevent
the entanglement of sharks, marine turtles or any other species, based on the following three basic
principles:
1. The surface structure of the FAD should not be covered, or only covered with non-meshed
material.
2. If a sub-surface component is used, it should riot be made from netting but from non-meshed
materials such as ropes of canvas sheets.
3. To reduce the amount of synthetic marine debris, the use of natural or biodegradable materials
(such as Hessian canvas, hemp ropes, etc.) for drifting FADs should be promoted.

Sharks — Inclusion of two additional shark species to the list of mandatory data requirements for longline gear

(Res 12/03)
SC15.23

(para.110) The SC RECOMMENDED that, in line with Recommendation 12/15 on the best
available science, the list of shark species (or groups of species) for longline gear under Resolution
12/03 should be supplemented by two other shark species which were estimated to be at risk in
longline fisheries by the ERA. conducted in 2012, the silky shark (Carcharinus falciformis) and the
oceanic whitetip shark (Carcharinus longimanus). The SC ADVISED the Commission to define the
most appropriate means of collecting this additional information, considering the limitations of both
options (logbooks and/or regional observer scheme) presented in paragraphs 108 and 109,

Sharks — Fin to body weight ratio

5C15.24

(para.111) The SC ADVISED the Commission to consider, that the best way to encourage full
utilisation of sharks, to ensure accurate catch statistics, and to facilitate the collection of biological
information, is to revise the IOTC Resolution 05/05 concerning the conservation of sharks caught in
association with fisheries managed by I0TC such that all sharks must be landed with fins attached
(naturally or by .other means) to their respective carcass. However, the SC NOTED that such an
action would have practical implementation and safety issues for some fleets and may degrade the
quality of the product in some cases. The SC RECOMMENDED all CPCs to obtain and maintain
the best possible data for IOTC fisheries impacting upon sharks, including improved species
identification,

Sharks — Wire leaders/traces

8C15.25

(para.113) On the basis of information presented to the SC in 2011 and in previous years, the SC
RECOGNISED that the use of wire leaders/traces in longline fisheries may imply targeting of
sharks. The 8C therefore RECOMMENDED to the Commission that if it wishes to reduce catch
rates of sharks by longliners it should prohibit the use of wire leaders/traces,

Marine turtles — Data and reporting requirements

SC15.26

{para.114) The SC RECOMMENDED that I0TC Resolution 12/04 on the conservation of marine
turtles is strengthened to ensure that CPCs report annually on the level of incidental catches of marine
turtles by species, as provided at Table 6.

TABLE 6. Marine turtle species reported as caught in fisheries withih the JOTC area of competence,

Common name © ' Scientific name

Flatback turtle | | Natator depressus
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SC15.27

SC15.28

Green turtle Chelonia mydas
Hawksbill turtle Eretmochelys imbricata
Leatherback turtle Dermochelys coriacea
Loggerhead turtle Caretta carefta

Olive ridley turtle Lepidochelys olivacea

(para.117) The SC NOTED that it is mandatory for marine turtles (in number) to be recorded on
logbooks for purse seine and gillnet but not for longline and RECOMMENDED that marine turtles,
as a group, be added to Resolution 12/03 on the recording of catch and effort by fishing vessels in the
IOTC area of competence in Annex II (Record once per set/shot/operation) paragraph 2.3 (SPECIES)
for longline gear.

(para.118) NOTING that Resolution 10/02 does not make provisions for data to be reported to the
IOTC on marine turtles, the SC RECOMMENDED that Resolution 10/02 is revised in order to make
the reporting requirements coherent with those stated in Resolution 12/04 on the conservation of
marine turtles.

Marine turtles — Ecological Risk Assessment Marine Turtles

SC15.29

SC15.30

{para.122) NOTING that only a few CPCs have made data available to the consultant, the SC
RECOMMENDED that all IOTC CPCs contact the scientist leading the ERA in order to refine and
complete the analysis before the next WPEB meeting,

(para.123) The SC RECOMMENDED that the IOTC Secretariat include an additional 20 day
consultancy in the 2013 IOTC budget for the Commission’s consideration, so that the Ecological Risk
Assessment for marine turtles may be continued and that new information received may be
incorporated.

Requests contained in IOTC Conservation and Mana_gement.Measures

5C15.31

(para.124) The SC RECOMMENDED that the Commission note the following in regards to the

requests to the SC outlined in paragraph 11 of Resolution 12/04: '

a) Develop recommendations on appropriate mitigation measures for gillnet, longline and purse

seine fisheries in the IOTC area

‘Gillnet: The absence of data for marine turtles on effort, spatlal deployment and bycatch in the [OTC

area of competence makes any recommendation regarding mitigation measures for this gear

premature. Improvements in data collection and reporting of marine turtle interactions with gillnets,
and research on the effect of gear types (i.e. net construction and colour, mesh size and soak times)

are necessary.

Longline: Current information suggests mcons1stent spatial catches (1 &. high catches in few sets) and

by gear/fishery. The most important mitigation measures relevant for longline fisheries are to:

3. Support further research into the effectiveness of circle hooks as part of a multiple species
approach, so as to avoid, as far as possible, promoting a mitigation measure for one bycatch
taxon that might exacerbate bycatch problems for other taxa.

4. Release live animals after careful dehooking/disentangling/line cutting (see handling
guidelines in the IOTC marine turtle identification cards).

Purse seine: see ¢) below

b) " Develop regional standards covering data collection, data exchange and training

4, The development of standards using the IOTC guidelines for the implementation of the
Regional Observer Scheme should be undertaken, as it is considered the best way to collect
reliable data related to marine turtle bycatch in the IOTC area of competence.

5. The Chair of the WPDCS to work with the IOSEA MoU Secretariat, which has already
developed regional standards for data collection, and revise the observer data collection
forms and observer reporting template as appropriate, as well are current recording and
reporting requirements through IOTC Resolutions, to ensure that the IOTC has the means to
collect quantitative and qualitative data on marine turtle bycatch.

6. Encourage CPCs to use IOSEA expertise and facilities to train observers and crew to increase
post-release survival rates of marine turtles.

c) Develop improved FAD designs to reduce the incidence of entanglement of marine turtles,
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including the use of biodegradable materials
2. . Refer to paragraph 103 above,

Report of the Fourth Session of the Working Party on Methods (WPMO04)
Capacity building

8C15.32 (para.128) The SC RECOMMENDED that the IOTC Secretariat coordinate the development and
: delivery of several training workshops focused on providing assistance to developing CPCs to better
understand the MSE process, including how reference points and harvest control rules are likely to
function in an IOTC context. The implications of IOTC Resolution 12/01 on the implementation of
the precautionary approach and TOTC Recommendation 12/14 on interim target and limit reference
points should be incorporated into the workshop. The SC REQUESTED that the Commission’s

budget incorporate approprlate funds for this purpose.

Work on MSE development

SC15.33 (para..l34) The SC RECOMMENDED that the Commission allocate funds in the 2013 and 2014
IOTC budgets, for an external expert on MSE to be hired for 30 days per year, to supplement the skill
set available within IOTC CPCs, and for the establishment of a participation fund to cover the
planned WPM workshops.

Report of the Fourteenth Session. of the Workmg Party on Troplcal Tunas (WPTT14)
Yellowfin tuna — Stock Assessment

SC15.34 (para.158) The SC AGREED that a comparative analysis on the Multifan-CL / SS3 assessments in
both the Indian Ocean and East Pacific Ocean should be performed by a small group of experts (at
least the IOTC consultant and the IATTC expert) working jointly. The objective of this comparative
work is to understand why the. biomass estimated by the models differ by a ratio 1:10 when many
parameters driving the assessment are very similar, i.e. spatial extent of the fishery, estimated MSY,
size range of fish caught and growth pattern. One of the aims would be to understand why such
differences exist in order to revisit some of the basic assumptions of the models. Therefore, the SC
RECOMMENDED that the Commission consider funding this proposed work which would need to
cover one consultant airfare (up to US$6,000), DSA (up to US$350 per day — 7 days), plus an FAO
consultancy rate of US$450 per day (7 days). The total amount requested for this comparative study
is US$11,600) per consultant.

Stock assessment consultant

SC15.35 (para.161) The SC NOTED the excellent work -done by Mr. Adam Langley (consultant) and his
contributions and expertise on integrated stock assessment models, and RECOMMENDED that his
engagement be renewed for the coming year.

Report of the Second Session of the Working Party on Neritic Tunas (WPNT02)

SC15.36 (para 165) The SC RECOMMENDED that the Commission note that neritic tuna and tuna-like
species under the JOTC mandate have become as important or more important as the three tropical
tuna species (bigeye tuna, skipjack tuna and yellowfin tuna) to most IQTC coastal states with a total
estimated catch of 605,359 t being landed in 2011, and as a result, should be receiving appropriate
management resources from the IOTC., In fact, neritic tuna species are in many cases, the major
commercial tuna and tuna-like species being exploited by the majority of Indian Ocean coastal states
and as such, should be given the same status in terms of time and resource investment.

85C15.37 (para.166) NOTING that monofilament gillnets are recognised to have highly detrimental impacts on
fishery ecosystems, as they are non-selective, and that the use of monofilament gillnets have already
been banned in a large number of IOTC CPCs, the SC RECOMMENDED that the IOTC Secretariat
facilitate a review of the use of monofilament gillnets by IOTC CPCs to i) determine the number of
CPCs using then, ii) estimate total catch and bycatch, ete., taken by monofilament gillnets in
comparison to other net material, and iii) to report the findings at the next WPNT meeting,

10TC database for neritic tunas

SC15.38 (para.168) The SC NOTED that some CPCs have data collection systems that do not include
provisions for the sampllr}g of neritic tuna . species, as required by the Commission, and
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RECOMMENDED that the existing sampling systems are extended to facilitate data collection for
neritic tunas, by species, so as to fulfil their mandatory reporting requirements regarding those
species. The SC further NOTED that some CPCs have fisheries directed at neritic tuna species and
may require assistance with the implementation of data collection for those fisheries and
RECOMMENDED that such CPCs contact the IOTC Secretariat for further guidance.

Summ:iry discussion of matters common to Working Parties
Capacity building activities |

8C15.39 (para.177) The SC RECOMMENDED that the Commission increase the IOTC Capacity Building
budget line so that capacity building workshops/training can be carried out in 2013 and 2014 on the
collection, reporting and analyses of catch and effort data for neritic tuna and tuna-like species.
Where appropriate this training session shall include information that explains the entire IOTC
process from data collection to analysis and how the information collected is used by the Commission
to develop Conservation and Management Measures,

Funding for Chairs and Vice-Chairs to attend 10TC meetings

SC15.40 (para.178) The SC RECOMMENDED that the IOTC Secretariat include a proposed budget line in
the IOTC budget for 2013 and all future years, that would cover the travel expenses of Chairs and
Vice-Chairs from developing countries (and developed countries when they are not attached to any
national institutions) who are otherwise unable to obtain funding to support their attendance at their
respective working party meeting, and for a Chair or Vice-Chair to attend the SC meeting each year.

IOTC species identification cards
Biilfish identification cards

8C15.41 {para.179) NOTING that. the JOTC Secretariat has developed identification cards for billfish species
~ at the request of the WPB and SC, but no funds have yet been allocated to print the cards, the SC
RECOMMENDED that the Commission allocate funds in the 2013 budget to print sets of

 identification cards for the billfish species, noting that the total estimated printing costs for the first

1000 sets of the identification cards is around a maximum of US$6,700 (Table 7). The IOTC

Secretariat shall seek funds from potential donors to print additional sets of the identification cards at

US$5,500 per 1000 sets of cards,
TABLE 7, Estimated production and printing costs for 100{) sets of billfish species identification cards

Description Unit price Units required Total
Printing plates / plate US$100 12 1,200
Printing /1000 sets US$5500 1 5,500
Total estimate (US$) 6,700

Skark, marine turtle and seabird identification cards

SC15.42 {para.181) The SC RECOMMENDED that the Commission allocate additional funds in 2013 to

print further sets of the shark, seabird and marine turtle identification cards developed by the IOTC
Secretariat, noting that expected costs are in the vicinity of US$6,000 per 1000 sets of cards.

Tunas and mackerels

SC15.43 (para.183) The SC RECOMMENDED- that the Commission allocate funds in the 2013 budget to
develop and print sets of identification cards for the three tropical tuna, two temperate tuna, and six
neritic tuna and seerfish species under the IOTC mandate, noting that the total estimated production
and printing costs for the first 1000 sets of the identification cards is around a maximum of
US$16,200 (Table 8). The IOTC Secretariat shall seek funds from potential donors te print additional
sets of the identification cards at US$5,500 per 1000 sets of cards.

TABLE 8. Estimated production and pnntlng costs for 1000 sets of tuna species 1dent1ﬁcatlon cards (11 species
of tropical, temperate and neritic tunas and mackerels) .~

Description Unit price : Umts requlred . 'Total
Purchase images Us$100 22 (2 per species, plus 2 covers) - 2,200
Contract days UsS$350 20 7,000
Printing plates / plate US$100 ' 15 1,500
Printing /1000 sets US$5500 1 5,500
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Total estimiate (US$) - 16,200
Fishing hook identification cards

SC15.44 (para.184) Noting the continued confusion in the terminology of various hook types being used in
IOTC fisheries, (e.g. tuna hook vs. J-hook; definition of a circle hook), the SC RECOMMENDED
that the I0TC Secretariat develop an identification guide for hooks and pelagic gears used in IOTC
fisheries, as staffing and financial resources permit, and to distribute the guide to all CPCs once
completed. The SC also AGREED that circle hooks are defined by hooks having their point turned at

least 90° from their shank.
Identification cards ~ generéf
8C15.45 (para.185) The SC RECOMMENDED that IOTC CPCs translate, print and disseminate -the

identification cards to their observers and field samplers (Resolution 11/04), and as feasible, to their
fishing fleets targeting tuna, tuna-like and shark species. This would allow accurate observer,
sampling and logbook data on tuna and tuna-like species to be recorded and reported to the IOTC
Secretariat as per IOTC requirements.

Dedicated workshop on CPUE standardisation

SC15.46 (para.189) NOTING the combined recommendations from the WPB, WPTmT and WPTT to hold a
dedicated workshop on CPUE standardisation, the SC RECOMMENDED that a dedicated, informal
--workshop on CPUE- standardisation, including-issues-of interest for other IOTC specics, should be
carried out before the next round of stock assessments in 2013. The terms of reference (TORs) for the
workshop are provided in Appendix VIL Where possible it should include a range of invited experts,
including those working on CPUE standardisation in other ocean/RFMOs, in conjunction with
scientists from main tuna fishing countries, and supported by the IOTC Secretariat. The IOTC
Secretariat shall include a budget item for this workshop, for the consideration of the Commission,

On Interim Target and Limit Reference Points

SC15.47 (para.194) NOTING the completion of the MSE work on tropical tunas is likely to take several years,
and that the lack of data or information to improve the work on formal stock assessments should not
hinder the application of the Precautionary Approach, the SC RECOMMENDED that the
Commission consider the adoption of the interim target and limit reference points as a Resolution,
Furthermore, interim harvest controls rules should be considered by the Commission for adoption in
the Resolution. o

Employment of a Fisheries Officer (Science)

SC15.48 (para.195) NOTING the rapidly increasing scientific workload at the IOTC Secretariat, including a
wide range of additional science related duties assigned to it by the SC and the Commission, and that
the current Fishery Officer supporting the IOTC scientific activities will depart at the end of February
2013, the SC strongly RECOMMENDED that the Commission approve the hiring of a Fishery
Officer (Science) to work on a range of matters. in support of the scientific process, including but not
limited to science capacity building, bycatch and regional observer schemes.

Chairs and Vice-Chairs of the Working Partles

8C15.49 (para.196) The SC RECOMMENDED that the Commission note and endorse the Chairs and Vice-
Chairs for each of the IOTC Working Parties, as provided in Appendix VIiI,

Examination of the Effect of Piracy on Fleet Operations and Subsequent Catch and Effort Trends

SC15.50 (para.204) The SC RECOMMENDED that given the lack of quantitative analysis of the effects of
piracy on fleet operations and subsequent catch and effort trends, and the potential impacts of piracy
on fisheries in other areas of the Indian Ocean through the relocation of longliners to other fishing
grounds, specific analysis should be carried out and presented at the next WPTT meeting by the CPCs
most affected by these activities, including Japan, Republic of Korea and Taiwan,China. The Chair of
the WPTT shall facilitate the analysis and report back to the SC in 2013.

Implementation of the Regional Observer Scheme

SC15.51 (para.218) The SC RECOMMENDED that all IOTC CPCs urgently submit, and keep up-to-date,
their list of accredited observers to the IOTC Secretariat and implement the requirements of
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Resolution 11/04 on a Regional Observer Scheme, which states that:

“The observer shall, within 30 days of completion of each trip, provide a repori to the CPCs of the
vessel. The CPCs shall send within 150 days at the latest each report, as far as continuous flow of
report from observer placed on the longline fleet is ensured, which is recommended to be provided
with 1%1° format to the Executive Secretary, who shall make the report available to the Scientific
Commitiee upon request. In a case where the vessel is fishing in the EEZ of a coastal state, the
report shall equally be submitted to that Coastal State.” (para. 11)

SC15.52 (para.220) The SC RECOMMENDED that the Commission consider how to address the lack of
implementation of observer programmes by CPCs for their fleets and reporting to the IOTC
Secretariat as per the provision of Resolution 11/04 on a Regional Observer Scheme, noting the

update provided in Appendix XXXIII.
Outlook on Time-Area Closures

8C15.53 (para.225) The SC reiterated its previous RECOMMENDATION that the Commission note that the
current closure is likely to be ineffective, as fishing effort will be redirected to other fishing grounds
in the Indian Ocean. The positive impacts of the moratorium within the closed area would likely be
offset by effort reallocation. For example, the WPTmT noted that longline fishing effort has been
redistributed to traditional albacore fishing grounds in recent years, thereby further increasing fishing
pressure on this stock.

SC15.54 (para.226) NOTING that the objective of Resolution 12/13 is to decrease the overall pressure on the
main targeted stocks in the Indian Ocean, in particular yellowfin tuna and bigeye tuna, and also to
evaluate the impact of the current time/area closure and any alternative scenarios on tropical tuna
populations, the SC reiterated its previous RECOMMENDATION that the Commission specify the
level of reduction or the long term management objectives to be achieved with the current or
alternative time area closures and/or alternative measures, as these are not contained within the
Resolution 12/13. This will, in turn, guide and facilitate the analysis of the SC via the WPTT in 2013
and future years,

SC15.55 (para.227) NOTING the lack of research examining time-area closures in the Indian Ocean by the
WPTT in 2011 and 2012, as well as the slow progress made in addressing the Commission request,
the SC reiterated its RECOMMENDATION that the SC Chair begins a consultative process with
the Commission in order to obtain clear guidance from the Commission about the management
objectives intended with the current or any altematwe closure. This will allow the SC to address the
Commission request more thoroughly,

Impacts of Catching Bigeye Tuna and Yellowfin Tuna Juveniles and Spaivners

§C15.56 (para.231) The SC NOTED however, that the fishery statistics available for many fleets, in particular
for coastal fisheries, are not accurate enough for a comprehensive analysis as has been repeatedly
noted in previous WPTT and SC reports. In particular, the SC RECOMMENDED that all CPCs
caiching yellowfin tuna should undertake scientific sampling of their yellowfin tuna catches to better
identify the proportion of bigeye tuna catches. Therefore, the SC RECOMMENDED the countries
engaged in those fisheries to take immediate actions to reverse the situation of fishery statistics
reporting to the [OTC Secretariat.

Progress on the Implementation of the Recommendaﬁons of the Performance Review Panel

SC15.57 (para.235) The SC RECOMMEN‘DED that the Commission note the updates on progress regarding
Resolution 09/01 or the performance review follow—up, as provided at Appendix XXXI1V.

Schedule and Priorities of Working Party and Scientific Committee Meetings for 2013 and Tentatively for 2014

Schedule of meetings for 2013 and 2014

SC15.58 (para.234) The SC RECOMMENDED that the Commission endorse the schedule of Working Party
and Scientific Committee meetings for 2013, and tentatively for 2014 (Table 10).

TABLE 10. Schedule of Working Party and Scientific Comnuttee meetlngs for 2013, and tentatively for 2014.
Meeting 2013 2014 (tentative)

Date Lo‘caﬁon_ B Date Location
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Working Party on 2-5 July (4d) Erall, Indonesia 13-16 July (4d) OB:ﬂl, Indonesia
Neritic Tunas T ia Ta ia
Working Party on Nil Nil 5-8 Aug (4d) TBD
Temperate Tunas '
Working Party on 12-16 Sept (5d) La Réunion 9-13 Sept (5d) TBD
Ecosystems and :
Bycatch
Working Party on 1822 Sept (5d) La Réunion 17-21 Sept (5d) TBD
Billfish
‘Working Party on 22-27 Oct (6d) Bilbao or San 21-26 Oct (6d) TBD
Tropical Tunas Sebastién, Spain
Working Party on | Nil Nil 30 Nov (1d) Victoria,
Methods Seychelles
Working Party on 29-30 Nov-(2d) Victoria, | Nib - - Nil
Data Collection and | Seychelles

| Statistics
Scientific Committee | 2—6 Dec (5d) Victoria, 1-5 Dec (5d) Victoria,

Seychelles ' Seychelles

Working Party on Nil Nil Nil Nil
Fishing Capacity

Review of the Draft, and Adoption of the Report of the Fifteenth Session of the Scientific Committee

SC15.59

recommendations arising from SC15, provided at Appendix XXXVIIL

(para.251) The SC RECOMMENDED that the Commission consider the consolidated set of

RECOMMENDATIONS TO SPECIFIC CPCS ANDIOR OTHER BODIES
IOTC-OF CF Project, 2012.. '

SC15.60

Report of the Fourth Session of the

(para 13) The SCTH ANKE* ap

orkmg Party on Temperate Tunas (WPTmT04)
Data avadable af the Secretariar for temperate tumz spec;es PRI

{para.40) The SC NOTED the mam albacore data issues that are considered to negatwely aﬁ'ect the
quality of the statistics ‘avajlable:at the IOTC- Secretariat, by type of dataset and fishery, which are
provided - in - Appendlx VI ‘of the WPTmTO04 repoit (IOTC-2012-WPTmTO04-R), and

SC1561

RECOMMENDED that the CPCs-listed. i in the appendix, make eﬁ'orts to remedy the data issues’
1dent1f1ad anid to report back to the WPTmT: at 1ts next meetmg :

(pa:ra_44) The SC NOTED that- follow1 :
IOTC—OFCF Pro;ect iad- _' \"ovxdead ass

equest by the Mmsny of Flshenes of Mauntms the.

SC15.62
c_ _for ani: mdependent evaluatxon of: data collecnon and

B whﬂre pos&ble
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'Srock assessmenrs .

SC15.63 - (para.SO) NOTING that the Tatwan,Chma 1ndices of abundanee used by the WPTmT for the
assessment of albacore covered the period from 1984 to 2010, despite the fact that catch-and-effort
data for this fleet are- available from the late 1960’s, the SC RECOMMENDED that the WPTmT

. uses a standardised CPUE series using the- complete eatch-and-effort data series in the future.

Parameters far future analyses:. CPUE standardisation ami stock assessments '

SC15. 64 - (para:52) The SC- AGREED that-there is value in. undertalqng a number of different modelling
approaches to facilitate comparison, and RECOMMENDED that spatially structured integrated
models, which are capable of more ‘defailed - ‘répresentation -of complicated populatlon and fishery
dynamics, and integrate several sources of data and ‘biological research that cannot be considéred in
the simpler production models, be carried-out for the next. WPTmT, as. data and- resources permit,

Report of the Tenth. Session of the ‘Working Party on- Bl]lf‘ sh (WPB]O)
Data available at the Secretariat for bd{ﬁsk species '

‘§C1565 = (para.62) The SC NOTED the main blllﬁsh data issues that are conSIdered to negatlvely affect the
- quality of the statistics available-at the IOTC Secretanat, by type of dataset and fishery, which are
- provided in. Appendlx VI of the WPBI10 teport: (IOTC—2012—-WPB10—R), and RECOMMENDED
. that the CPCs listed- in-the appendlx, make eft‘orts to remedy the data 1ssues identified and to report |-
. back to: the WPB at 1ts next meetmg L . : . .

Lengtk—age kqu : : L
' scus 66 o (para 64) The sc RECO

léet and prowde basnc or
nestandard measurements to

system, 1nc1ud1ng saniplmg, 1oghoeks :
ﬁshery o :

Maldtves bd{ﬁsk landings o '. |
sc1s 690 ' :(pms()) The sc NOTED'

'_"systems thmugh
e rements for

TC or byeatch spemes

Mazambique tﬂfwh Iattdings

'SCIS. ?1 (para.82) NOTING: thist at pre:
' vessels licensed to fish'in the M
T jta llcensmg requuement for a

i ~seientific observers and te'rep
“%in the Mozamblque EE uk
TS mrements

'"ed on*'board foretgn ﬂagged
D that Mozambtque make
zambique EEZ to take-on board |
Foreign vessels fishing
onboa.rd as; per IOTC
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W should mclude as: much expl'_" at oty
eas; species. targetmg, gear changes and- other_-
Ut \' nt: ﬂuctuetre_ns o_bser_vecl _1n _t_he data_._ AU

8Ci1 5.?3 o (para.SG) The SC REC.MMEENDED that smentrsts frem the EU undertake a revrsed CPUE analysrs-'
' for their longline fleets, and- consrde cemblmng the analyms pnor to the next WPB. meetmg where
_h-w111 be dealtw1 ' o _

Report of the Elghth Sessmn of the A Norkin Party on Ecosystems and 'Bycatch (WPEBI]S)
Sharks ~ Stafus of catch. staasrtcs and duta gpgmng Selen 4

SC15.714 - (para.95) The SC NOTED the main- shark data issues that_are cons1dered to negatwely affect the
: - quality of the statlstrcs available: at the -IOTC Seeretanat Y type of dataset and ﬁshery, wluch are’
| '_prowded m Ap i - “of - : a "

SCI575 __.(para.98) The SC N
.. "Mozambidue ‘and R
collected and reporte

Report of the Fourteenth Sessmn ol' the'
Data availability

SC15.76 (para,139) NOTING that the mai trop cal tuna data is ues that are conmdered to negatwely affect.

the'quality-of the s atistics ay 'atl

~ provided. in . Appendix VI |
'RECOMMENDED thai

 identificdand toreport b
SC15.78
_ samplmg rate, :uneven d1 . in :._regard 10. the Spatla] extent of the ﬁshery) in the
- _E-Japanese and Ta1w n;China :sets, the. 8C: RECOMMENDED they review the data
' _iy the IOTC Secretanat and to report results at the next
Skipjack.tmjm : e e e . _
SC15.79 (paml46) NOT]NG thiat- eeneems Wete' expressed on_the ablhty of both the Maldrves pele and lme
: CPUE and the EU'p sel ":'CPUE to reflect the dynamics of the stock, and given their ‘majot role.
a ; the _SC-REC MMENDED that further investigation'is
the nex WPT meetmg, and durmg the plmmed WPM
SC15.80 - :(para 147) The SC REC ; MMENDE - urther mvestrgatlon of the exrstmg ‘data to produce an
- 1mpr0ved standardised ¢ “the FAD-associated school skipjack tuna ﬁshery in the Indran
o cean, and f 14 i the matters __-be presented 10 the next meetmg of the WPTT, '
SC15.81 '(para 148) N.TING that the areas used in'the various CPUE standardisations undertaken in 2012
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varied, the SC AGREED that theré¢ is a need to define core area(s) for each gear (pole-and-line and
purse seine) for the CPUE standardisation. of sklpjack tuna.and RECOMMENDED that scientists
from CPCs with pole-and-llne ‘and purse seine fisheries for skipj ack tuna, work together to explore
their data in a manner to advanee CPUE standardisation work for the next meeting of the WPTT in
2013, and defined such core areas for each gear well in advance of the next WPTT meeting in 2013,

SC15.82 ~ (para.149) NOTING that the taggmg data is now more complete and ava.tlable, including the tagging

' - experiment results from Maldives in the 1990s the SC RECOMMENDED effective use of tagging
data in the new assessment mcludmg any rev1snon on the estlmates of mortahty and growth rates from
the tagging data. ' :

8C15.83 (para.lSO) NOTING ‘the. uise- and appheanon of mterlm target ‘and llmlt reference points, the SC
. RECOMMENDED that the Kobe IT strategy matrix stiould include the risk levels associated with
those reference points: Furthermore, the SC AGREED that the probability of breaching the interim
limit reference points for Sklp_[ack tuna-of 1. S*FW,Y and 0. 4*SBM5Y is very low and this information
should be added to- the Executive: Summary -

Taimn, Ckma Catch-per—unif—of‘eﬁart (CPUE)

SC15.8_4_ (para.l60) The SC NOTED that data- from meanese vessels ﬂagged to: [ndla was not used in the
: . analysis, the SC’ RECOMMENDED that national scientists from: Talwan Chma work w1th the IOTC
Secretariat to gaina better: estlmate of. catch inthe Bay of Bengal o .

_:Pammeters for ﬂmtre analyses. Yeﬂowﬁn tuna CPUE standardwaaon' and. stoc '"assessmnm
5015 ss _- -(para 162) NOTING that: the areas v (

:that scientists from
o.explore their data

Development of pnormes for an Invited Experx at thez-nm-: :

SC15.86 -(para.163) The'SC RECOMI\ENDED the fe ] ewmg core ‘areas. of expertlse and pnonty areas for
© <. contribution that need’ 1o, be enhan ed for the next meetmg of the WPTT in’ 2013 by an Invned-
'..'Expert - - :
-4 CPUE analyS:s and standardlsatim
T\mateggmgdataamlysm B
- . e Tuna stock assessment’ models :
o .'Where pessible the Inv1ted Expert should: tten both th

CPUE workshop:aad the Working

'SCI-S.S?__

':SCIS 88
L i :whlch are pmwded in At
- listed. in' the appendix, make effor
S '-._WPNT at its next meetmg‘ S
SC15.89
SC1590

- the WPNT02 meetmg 'were found ta: conflict wit the: NC data,- _1stery hrowded by-.:__ ese countnes in
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Prmrmes far an Invrted E.x;o rt.att
SC15.92° '

| :eontrrbtrtron. that ee _to- be enhanced for the next rneetmg of the WPNT in 2013 by an Invrted:
Expert o
Expertrse stock strucmrefconnectmty, mcludrng from regrons other than the Indian‘ Ocean, data':

C‘PUE discussmn summary . . Lo P e _ e
' SC_1_5.._93 S (para 187) The SC EXP ] 'S”SED-coneem that the majonty of the 1n1portant reeommendatrons 1ssued-
. by the SC to the various ties:in previous years in. regards to CPUE standardisation have-

- oftén not beer-addresséd, atid that there: was no major progress on these issues during the past two
years. Therefore, the SC 3C0MMENDED that the sCientists in charge. of this work make every
possible effort to- consuier those guidelines in futire CPUE standardisation work i 1n order to rmprove

' the quality of CPUE ‘series. whrch are. essentral to stock assessrnents : . '

SC15.94 (para. 188) NOTING that a set of core areas’ whlch are likely to be robust to ﬁ-equent ﬂuctuatrons of _
: - external factors;-may be'more.informative than using:all of the data available, especially when- other-
species were being targeted, the SC RECOMMENDED: that “core areas” be identified arid agreed to
by-each working party: s0.as: o facilitaté and monitor population abundance trends across. all fleets.
-~ This should be camed ‘out mtersessronally_ and presented at the proposed longlme CPUE workshop,
' ..-.to be held in:the second-quarter of2013 S

R:sk-based approackes to dztermmurg srack L)

SC15.95 (para.190) The SC. RECONEVIENDED that the IOTC Secretanat facllltate a prooess to prov1de the
‘necessary ‘information to the S§C so that it may consider the Weight-of-Evidence approach to
* determine species. stock status, as an adc_htron o the current approach of relymg solely on fuIly
quantitative stock assessment techmques . L

Revised ‘Gma'e!mesfbr the Presenta "!ém of Stock assessment ModeiS_ s

SC15.96 (par_a.247) NOTING the conclusmns and recommendatron from the KOBE 3 meetrng held i in 201 1,
“Kobe IH paroc;pan agreed that the KISM.is a. useful tool for evaluating management .
. i ions, provided that the uncertainties-in’ assessments can be adequately. .
) _edged that cons) derable work remains to be done both to
A ssmiex ' common. standards or.guidelines for -
Hows uncertainly s ref] Kobe i parflcgpant - recommended that the scientific:
. commiitees and bodtes of rhe RFMOs Jointly. 'deveiop methods to better quantify the .
o 'uncertamty and:3 'dersrand how 'hw uncen‘mmy zs reﬂecred inthe risk assessmenr mherent.
in the K2SM."
the SC RECOMMENBED that m'-2013 collaboratwe efforts be developed among tREFMO-on, this'
matter, by taﬁgetﬂ_fhe development-p-_; how: to build K2SM with well estimated: levels of- uneerta:mty
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