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ACRONYMS

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

A StockProduction Model Incorporating Covariates
Biomass (total)

Biomass which produces MSY

Convention on Biological Diversity

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

Confidence interval

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

ContractingParties andCooperatingNon-ContractingParties
catch per unit effort

Current period/time, i.e.Jfentmeans fishing mortality for the current assessment year
ExclusiveEconomic Zone

ecological risk assessment

European Union

Fishing mortality; koyois the fishing mortality estimated in the year 2010
Fish Aggretation device

Food and Agriculture Organization of the United Nations
Fork length

Fishing mortality at MSY

Generalised liner model

Harvest control rule

Hooks between floats

Harvest strategy

Harvest strategy framework

Inte-rAmerican Tropical Tuna Commission

International Commission for tH@onservation of Atlantic Tunas
Indian Ocean

Indian Ocean Tuna Commission

Indian Ocean SouthEast Asian Marine Turtle Memorandum
International Plan of Action

International Union for the Conservation of Nature

Illegal, unregulated and unreported (fishing)

Lower-jaw fork length

Limit reference point

Longline

Largescale tuna longline fishing vessel

Naturalmortality

Maximum economic yield

Multifan-CL

Memorandum of understanding

Management procedure

Marine Protected Area

Meeting Participation Fund

Management strategy evaluation

Maximum SustainableY ield

Not applicable

Norrgovernmental organization

National plan of action

Overseas-ishery Cooperation Foundation of Japan
Operating model

Oversears Territory

Purse seine

Productivity Susceptibility Analysis

Catchability

Recommended biological catch

Regional fisheries management organisation
RegionalObserver Scheme

Regional Tuna Tagging Project of the Indian Ocean
Spawning biomass (sometimes expressed as SSB)
Spawning stock biomass which produces MSY
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SC
SCAF
SE
SWIOFC
SWIOFP
SS3
SSB
TAC
TAE

Scientific committee

Standing Committee on Administration and Finance
Standard error

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

Stock Synthesis IlI

Spawning stock biomass

Total allowable catch

Total allowable effort

Taiwan,China Taiwan,Province of China

TCAC Technical Committee on Allocation Criteria
tRFMO tuna Regional Fishery Management Organization
TRP Target reference point
TrRP Trigger reference point
UN United Nations
UNCLOS United Nations Convention on the Law of the Sea
UNGA United Nations General Assembly
VMS Vessel Monitoring System
WP Working Party of the IOTC
WPB Working Party on Billfish
WPEB Working Party on Ecosystems and Bycatch
WPDCS Working Party on Data Collection and Statistics
WPFC Working Party orFishing Capacity
WPM Working Party on Methods
WPNT Working Party on Neritic Tunas
WPTmMT Working Party on Temperate Tunas
WPTT Working Party on Tropical Tunas
HoOw TO INTERPRET TERMINOLOGY CONTAINED IN THIS REPORT
Level 1: From a subsidiary body of th€ommission to the next level in the structure of the Commission:
RECOMMENDED, RECOMMENDATION : Any conclusion or request for an action to be
undertaken, from a subsidiary body of the Commission (Committee or Working Party), which is to be
formally providedto the next level in the structure of the Commission for its consideration/endorsement
(e.g.from a Working Party to the Scientific Committee; from a Committee to the Commission). The
intention is that the higher body will consider the recommended acti@ndorsement under its own
mandate, if the subsidiary body does not already have the required mandate. Ideally this should be task
specific and contain a timeframe for completion.
Level 2: From a subsidiary body of the Commission to a CPC, the IOTCr8mriat, or other body (not the
Commission) to carry out a specified task:
REQUESTED: This term should only be used by a subsidiary body of the Commission if it does not
wish to have the request formally adopted/endorsed by the next level istrti@ure of the
Commission. For example, if a Committee wishes to seek additional input from a CPC on a particular
topic, but does not wish to formalise the request beyond the mandate of the Committee, it may request
that a set action be undertaken. Iethis should be task specific and contain a timeframe for the
completion.
Level 3: General terms to be used for consistency:

AGREED: Any point of discussion from a meeting which the IOTC body considers to be an agreed
course of action covered by itsandate, which has not already been dealt with under Level 1 or level 2
above; a general point of agreement among delegations/participants of a meeting which does not need
to be considered/ adopted by the next | evel i n t
NOTED/NOTIN G: Any point of discussion from a meeting which the IOTC body considers to be
important enough to record in a meeting report for future reference.

Any other term:Any other term may be used in addition to the Level 3 terms to highlight to the reader of an
IOTC report, the importance of the relevant paragraph. However, other terms used are considered for
explanatory/informational purposes only and shall have no higher rating within the reporting terminology
hierarchy than Level 3, described above (EQNSIDERED; URGED; ACKNOWLEDGED ).
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EXECUTIVE SUMMARY

The SixteenthSessi on of the I ndi an Oc e atific Corummtize (8Q) was iheddsi
Busan, Rep. of Koredrom 2 to 6 December 203. A total of 75 individuals (54 in 2012)attended the Sessio
comprised 060 delegate$46 in 2012)rom 21 Member countrie$21 in 2012)and2 delegates from Cooperatin
Non-Contracting Partie in 2012) as well ad 1 observers and invited experts (9 in 2012).

NOTING that Table 1in this report provides an overview of the stock status and management advice f
species under the IOTC mandate as well as species directly impacted by fisheries for tunalddspecies
the SCAGREED to an Executive Summary for each species or species group as detailed below.

The following are a subset of the complete recommendations from thé t8@ie Commission, which are
provided atAppendix XXXVIII.

Tunai Highly migratory species

SC16.01 (para. 16) The SCRECOMMENDED that the Commission note the management advice deve
for each tropical and temperate tuna species as providied Executive Summary for each species
0 Albacore Thunnus alalunggi Appendix VIII
0 Bigeye tungThunnus obesii$ Appendix IX
o Skipjack tungKatsuwonus pelami§ Appendix X
o Yellowfin tuna(Thunnus albacar@s Appendix XI

Billfish

SC16.02 (para. 163 The SCRECOMMENDED that the Commission note the management advice deve
for each billfish species as providediire Executive Summary for each species:
o Swordfish Kiphias gladiuyi Appendix XII
o Black marlin(Makaira indicg i Appendix Xl
0 Blue marlin Makaira nigrican3 i Appendix XIV
o Striped marlinTetrapturus audaxi Appendix XV
0 Indo-Pacific sailfish(Istiophorus platypterys: Appendix XVI

Tuna and seerfishi Neritic species

SC16.03 (para. 165 The SCRECOMMENDED that the Commission note the management advice deve
for each neritic tuna species as providethsnExecutive Summary for each species:
0 Bullet tuna Auxis rocheii Appendix XVII

Frigate tunaAuxis thazaryli Appendix XVIII

Kawakawa Euthynnus affinlsi Appendix XIX

Longtail tuna Thunnus tonggdli Appendix XX

Indo-Pacific king mackerel§comberomorus guttafLis AppendixXXI

o Narrowbarred Spanish macker&domberomorus commer3dnAppendix XXII

O O O0Oo

Status of Marine Turtles, Seabirds and Sharks in the Indian Ocean
Sharks

SC16.04 (para. 165 The SCRECOMMENDED that the Commission note the management advice deve
for a subset of shark species commonly caught in IOTC fisheries for tuna aditéws@ecies:
0 Blue shark Prionace glaucai Appendix XXIII

Oceanic whitetip sharfCarchathinus longimanusi Appendix XXIV

Scalloped hammerhead sh@8phyrna lewinii Appendix XXV

Shortfin mako sharkisurus oxyrinchus i Appendix XXVI

Silky shark(Carcharhinusfalciformis) i Appendix XXVII

Bigeye thresher shafklopias superciliosys Appendix XXVIII

o Pelagic thresher sha(Rlopias pelagicusi Appendix XXIX

O O OO0 O

Marine turtles

SC16.05 (para. 16y The SCRECOMMENDED that the Commission note the management advice deve
for marine turtles, as provided the Executive Summargncompassing all six species found in
Indian Ocean:
0 Marine turtless Appendix XXX

Seabirds
SC16.06 (para. 1683 The SCRECOMMENDED that the Commission note the management advice deve
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for seabirds, as provided the Executive Summargncompassing all species commonly interac
with I0TC fisheries for tuna and tuie species:
0 Seabirdg Appendix XXXI

National Reports from CPCs

SC16.08 (para. 25 NOTING that the Commission, at its "1Session, expressed concern regarding the lin
submission of National Reports to the SC, and stressed the importance of providing the repo
CPCs, the SRECOMMENDED that the Commission note thiat 2013,28 repeots were provided
by CPCs, up from 26 in 2012, 25 in 2011, 15 in 2010 and 14 in J@®8e(9.

Ecological Risk Assessment: review of current knowledge and potential management implications

SC16.19 (para.43) The SCRECOMMENDED that the Commission note the list of the 10 most vulner
shark species to longline geafraple j and purse seine geafable § in the Indian Ocean, §
determined by groductivity susceptibility analysis, compared to the list of shark species/g
required to be recorded for each gear, contained in Resolution 113/0® eecording of catch an
effort by fishing vessels in the IOTC area of competehicthe next rewsion to Resolution 13/03, th
Commission may wish to add the missing species/groups of sharks and rays.

Shark Year (multiyear research) Program

SC16.33 (para. 73 The SCENDORSED the Indian Ocean Shark Year Program (mydar research initiative
provided at Appendix | of papé®TCi 2013 SC16 18 andRECOMMENDED thata detailed multi
year shark research program be prepared (by a small group of shark experts and the IOTC S¢
covering the various aspects raised in p#pdiCi 2013 SC16 18. The IOTC budget for 2014 shoy
include funding support to allow the small group of shark experts and the IOTC Secretariat to
short adhoc meetingTable D).

Update on the inteisessionalvork of theWPM small working group on Management Strategy Evaluation

SC16.49 (para. 115The SCNOTEDt he need for the Commi ssi on,
better understanding of management strategy concepts, including cefgreimts, harvest contr
rules and the role of management strategy evaluation. There is also a need to explain and g
roles of the Commission, the SC and MSE through the process. To achieve this,
RECOMMENDED a process of familiarisatiomé capacity building at multiples levels as followg

1 The Chair of the Commission considers including an agenda item for each Commission T
whi ch would provide Commi ssioner 6s with
are kept abreasif the methods and processes being undertaken as part of the broader 10T
process. This should also cover a dialogue among scientists, managers and stakeholders
related to the specific formulation of management objectives that are reqoired complete
formulation and evaluation of management plans through M&8&rder to accelerate this proce
the SCREQUESTEDt hat the | OTC Secretariat seek
the topic associated with the 2014 Commission meeting. In addition, to prepare a workplar]
MSE dialogue in consultation with the WPM.

1 The IOTC Secretariat coordinate thevdlopment and delivery of several training worksh
focused on providing assistance to developing CPCs to better understand the MSE
including how reference points and harvest control rules are likely to function in an IOTC ¢
The implicatons of IOTC Resolution 12/0dn the implementation of the precautionary appro
and I0OTC Resolution 13/16n interim target and limit reference points and a decision frame
should be incorporated into the workshops. TheREQUESTED that the Commissiahs b
incorporate appropriate funds for this purpose, as detailédile 2.

SC16.50 (para. 115 The SCRECOMMENDED that the Commission allocate funds in the 2014 and 1
IOTC budgets, for an ¢éarnal expert on MSE to be hired for 30 days per year, to supplement th
set available within IOTC CPCs, and for the establishment of a participation fund to cover the
WPM workshops, as detailed Trable P.

Implementation of the Regional Observer Scheme

SC16.64 (para. 17 The SC RECOMMENDED that the Compliance Committee and the Commiss
consider how to address the continued lack of compliance with the implementation of r
observer schemes by CPCs for their fleets and lack of reporting to the IOTC Secretariat ag
provision of Resolution 11/04n a Regional Observer Schemmoting the update provided
Appendix XXXII.
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SC16.66

Outlook on TimeArea Closures

SC16.67

SC16.68

Review of the Draft, and Adoption of the Report of the Sixteenth Session of the Scientific Committee

SC16.74

(para. 178 The SCRECOMMENDED that the Commission considers funding of future activi
under the Regional Observer Scheme, by allocating specific funds to the implementation of
building activities in developing coastaluntries of the IOTC Region, as detailed’able T7.

(para. 185 The SC reiterated its previoRECOMMENDATION that the Commission note that t
current closure is likely to be ineffective, as fishing effort will be redirected to other fishing gr
in the Indian Ocean. The positive impacts of the moratorium within the closed area would lil
offset by effot reallocation, as they will result in similar catch rates and total annual catches.

(para. 185 NOTING that the objective of Resolution 12/13 is to decrease the overall pressure
main targeted stocks in the Indi@tean, in particular yellowfin tuna and bigeye tuna, and alg
evaluate the impact of the current time/area closure and any alternative scenarios on trop
populations, the SC reiterated its previRECOMMENDATION that the Commissiospecify the
level of reduction or the long term management objectives to be achieved with the cur
alternative time area closures and/or alternative measures, as these are not contained \
Resolution 12/13This will, in turn, guide and facilitate the agsis of the SC, via the WPTT in 20]
and future years.

(para. 21) The SCRECOMMENDED that theCommissionconsider the proposed science bud
for 2014 15 (Appendix XXXVII) and the consolidated set of recommendations arising from S
provided at AppendiXXXVIII .
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Table 1. Status summary for species of tuna and tundike species under thdOTC mandate, as well as othespeciesmpacted by IOTC fisheries

Stock

Indicators

Prev

2010 | 2011 | 2012

2013

Advice to the Commission

Temperate and tropical tuna stocks:These are the main stocks being exploitation by industrial, and to a lesser

coastal states.

Albacore
Thunnus alalunga

Catch 2012:
Average catch 2002012:

MSY (80% Cl)):
Foo10Fwsy (80% CI):
SB;0105Busy (80% ClI):
SB01d'SBigso (80% Cl):

33,960 t
37,082t

33,300t (31,100
35,600 t)
1.33(0.911.76)
1.05(0.54i 1.56)

0.29(n.a.)
Bigeye tuna Catch in 2012: 115,793t
Average catch 2002012: 107,603 t

Thunnus obesus

MSY (1000 t):

1321 (98.5207 tf

FaorzFwsy:  0.42 (0.210.80%

SBy012SBusy: 1.44 (0.872.22F

SB,014SBy:  0.40 (0.270.54Y
Skipjack tuna Catch 2012: 314,537t
Katsuwonus pelamis Average catch 2002012: 400,980t

MSY (1000 t): 4781t (359598 t)

FoouiFumsy: 0.80(0.680.92)

SBy011SBusy: 1.20 (1.011.40)

SB,01/SBy: 0.45 (0.250.65)
Yellowfin tuna Catch 2012: 368,663 t
Thunnus albacares Average catch 2002012: 317,5053t

Multifan
MSY (1000 t): 344t (290453 1)

I:t:urr/ I:MSY:
S BcurdS BMSY:
SBeun/SBy:

0.69(0.59 0.90)
1.24 (0.911.40)
0.38 (0.280.38)

extent, artisanal fisheries throlgtiant@oean, both on the high seas and in the EEZ of

There remains considerable uncertainty about the relationship between abu
and thestandardised CPUE series, and about the total catches over th
decade. No new stock assessment was carried out in 2013. Revisions to th
history in 2013 indicated that reported landings in 2012 (33,960 t), and thosg
2011 (33,605 t) are onlglightly above the MSY estimates from the previg
assessment. Maintaining or increasing effort in the core albacore fishing gr|
is likely to result in further declines in albacoiierhass, productivity and CPUE
Click here for full stock statusummary Appendix VIl

The 2013 stock assessment model results did not differ substantively fro
previous (2010 and 2011) assessments; however, the final overall estirhé
stock status differ somewhat due to the revision of the catch history and uj
standardised CPUE indices. All the runs (except 2 extremes) carried out i
indicate the stock is above a biomass level that would produce MSY in thg
term (i.e. B,014SBysy > 1) and in all runs that current fishing mortality is bel
the MSY-based reference level (i.exR/Fusy < 1). Click here for full stock statu
summary Appendix IX

No new stock assessment was carried out for skipjack tuna in 2013. Spg
stock biomass was estimated to have declined by approximately 45 % in
from unfished levels. Total catch has continued to decline with 314,537 t Ig
in 2012, in comparisonot 384,537 t in 2011Click here for full stock statug

summary Apperdix X

No new stock assessment was carried out for yellowfin tuna in 2013. Total
has continued to increase with 368,663 t landed in 2012, a value over pr
MSY estimates (344,000 t), in comparison to 327,490 t in 2011 and 300,00
2010. However, cah rates have improved in the purse seine fishery W
remaining stable for the Japanese longline fleet. Therefore it is difficult to |
whether the stock is moving towards a state of being subject to overfishing.
provisional catch estimate for023 confirms the increasing trend, it may
necessary to carry out a new stock assessment in @0¢K.here for full stock
status summanAppendix XI
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Stock

Indicators

Prev

2010

2011

2012

2013

Advice to the Commission

Billfish: These are the bhillfish stocks being exploitation by industrial and artisanal fisheries throughout the Indian Oceanhédilglorséas and in the EEZ of coastal states. The marlins and sailfish
st fleets, but aaeight and retained as byproduct by the main industrial fisheries. They are important for localisedadenatid artisanal fisheries or as targets in recreational fisheries

usually targeted by mo

Swordfish (whole 10)
Xiphias gladius

Catch 2012:

Average catch 2002012:

MSY (4 models):
Fo00sFwsy (4 models):

SB,009SBusy (4 models):
SBypod SBy (4 models):

26,184 t
24,545t

29,900 34,200 t
0.50'0.63
1.071.59
0.30'0.53

Swordfish (southwest
10)

Catch 2012:

Average catch 2002012:

6,662 t
6,808 t

No new assessment was carried out in 2013. The most recent catch estirl
26,184 t in 2012 indicate that the stock status is unlikely to have changed.
the stock remains not overfished and not subject to overfishing. \Howecent
revisions to the catch history for swordfish make it timely for a new s
assessment to be undertaken in 2014. The decrease in longline catch and

recent years has lowered the pressure on the Indian Ocean stock as a
indicating that current fishing mortality would not reduce the population tqg
overfished state.

Click here for full stock status summa’ppendix X

Most of the evidence provided to the WPB indicated that the resource i
southwest Indian Ocean is not a separate genetic stock. Howevezdibis has
been subject to localised depletion over the past decade and biomass 1

Xiphias gladius below the level that would produce MSY {&). Recent declines in catch a
MSY (3 models): 7,10019,400t effort have brought fishing mortality rates to levels belgy# The catches o
Foo0sFwsy (3 models): 0.6411.19 swordfish h the southwest Indian Ocean increased in 2010 to 8,099 t, \
SB,00sSBwsy (3 models): 0.731.44 equals 121.3% of the recommended maximum catch of 6,678 t agreed to
SB,00d SBy (3 models): 0.160.58 SC in 2011. If catches are maintained at 2010 levels, the probabilities of vig
target reference points in 2048e less than 34% fonyky and less than 32% fg
Busy- Click here for full stock status summaipperdix Xl
Catch 2012: 8,315t Data poor methods for stock assessment using Stock reduction analysis
Average catch 2002012: 9,417t techniques indicate that the stock is not overfished and close to optimum f
Black marlin MSY (range): 8,605 (6,27811,793) levels. However, as this is the first time that the WPB used such a meth

Makaira indica Foo11Fmsy (range): 1.03(0.152.19)
B,o11Bwmsy (range): 1.17 (0.7%1.55)
B,o14/Bigso(range): 0.58 (0.380.78)

Catch 2012: 13,885t

Average catch 2002012: 10,640t

Blue marlin MSY (range): 11,690 (8,02812,400)
Makaira nigricans Foo11Fusy (range): 0.85 (0.631.45)
B,o11Bumsy (range): 0.98 (0.571.18)
B,o1/B1gso(range): 0.48 (na)
Catch 2012: 4,833t
Average catch 2002012: 3,011t

Striped marlin
Tetrapturus audax

MSY (range):
Foo11Fwsy (range):
B2o11Bwsy (range):
B201/Bo (range):

4,408 (3,5394,578)
1.28 (0.951.92)
0.416 (0.20.42)
0.18

marlin species, further testing of how sensitive this technique is to n
assumptions and available time series of catches needs to be undertaken be
WPB uses it to detmine stock status. Thus, the stock status remains unce
Click here for full stock status summarppendix Xl

In 2013, an ASPIC stock assessment confirmed the preliminary assessment
from 2012 that indicates the stock is currently being exploited at sustainable
and that the stock is at the optimal biomass level. Two other approaches ex
in 2013came to similar conclusions, namely a Bayesian State Space model
data poor stock assessment method, Stock reduction Analysis using only
data. However, the uncertainty in the data available for assessment purpos
the CPUE series suggedtsit the advice should be interpreted with caution ag
stock may still be in an overfished state (biomass lessBkay). Click here for
full stock status summarAppendix XIV

In 2013, an ASPIC stock assessment confirmed the preliminary assessment
from 2012 that indicates the stock is currently subject to overfishimy that
biomass is below the level which would produce MSY. Two other approg
examined in 2013 came to similar conclusions, namely a Bayesian State
model, and a data poor stock assessment method, Stock Reduction Analys
only catch data. TénKobe plot from the ASPIC model indicates that the stock
been subject to overfishing for some years, and that as a result, the stock b
is well below the Bsy level and shows little signs of rebuilding despite
declining efforttrend.Click here for full stock status summargppendix XV
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Stock Indicators Prev | 2010 | 2011 | 2012 | 2013 Advice to the Commission
Catch 2012: 28,449t No quantitative stock assessment is currently available forPagdic sailfish in
Average catch 2002012: 26,283t the Indian Ocean; due to a lack of fishery data and poor quality of availablg
Indo-Pacific Sailfish MSY (range) unknown for several gears, only preliminary stock indicators can be used. A data|
Istiophorus platypterus Fao12Fmsy (range):  unknown approach ws pursued by the WPB in 2013, though results were consi
SB,0125Busy (range):  unknown preliminary and require further sensitivity analysiBherefore stock statu
SBy01dSBy (range):  unknown remainsClick here for full stock status summgaAppendix XVI

Neritic tunas and mackerel: These six species have become as important or more important as the three tropical tuna species (bigeye tuna, skigjgelduriim &una) to most IOTC coastal states with a tg
estimated catch &89,774t being landed in 2@®L They are caught primarily by coastal fisheries, including sstalle industrial and artisanal fisheries. They are almost always caught within the EEZs of 10
states. Historically, catches were often reported as aggredaimsons species, making it difficult to obtain appropriate data for stock assessment analyses.

Catch 2012: 8,862t No quantitative stock assessment is currently available for these species
B””?t tuna ) Average catch 2002012: 8,468 t Indian Ocean, and due to a lack of fishery data for several gears, only prelir
Auxis rochei MSY (range): unknown stock indicators can be used. Therefore stock status reomagestain. However,
Catch 2012: 83.029 ¢ aspects ofhe fisheries for these species combined with the lack of data on
' ' to base a more formal assessment are a cause for considerable concern.
; A h2 12: 221 . .
Frigate tuna verage catch 20020 90,2211 Click on each species for a full stock status summary:
Frigate tum: Appendx XVIII
Catch 2012: 152,391t Preliminary analysis using a steokduction analysis (SRA) approach indica
Average catch 2002012: 147,951t that the stock in near optimal levels qfsf, or exceeding these targetdthough
stock biomass remains above the level that would produce M@y, XBDue to
Kawakawa the quality of the data being used, the simplistic approach used here, and th
Euthynnus affinis MSY (range): unknown increase in kawakawa catch in recent years, some measures need to be
9e): slow theincrease in catches in the 10 Region, despite the stock status rem
classified asincertain.
Click for a full stock status summargppendix XIX)
Catch 2011: 155,603 t Stock Reduction Analysis techniques indicate that the stock is being exploi
Average catch 2002011: 133,890t rates that exceedyky in recent years. Whether a four quadrant stock structu
catches in the Indian Ocean or a one stock assumption is used in the analy
Longtail tuna conclusions remain the same. Given estimated values of current bioma
Thunnus tonggol MSY (ranae):  unknown above the estimated abundance to poed B,sy in 2011, and that fishing
(range):  unkno mortality has exceededyk, values in recent years, the stock is considered t
not overfished butsubject to overfishing
Click for a full stock staus summaryAppendix XX
Catch 2012: 46,234 t No quantitative stock assessment is currently available for this species
Indo-Pacific king Average catch 2002012: 47,245+t Indian Ocean, and due to a lack of fishery data for several gears, only prelir
mackerel stock indicators can be used. Therefore stock status remaipstain. However,
Scomberomorus . aspects ofhe fisheries for this species combined with the lack of data on whi
MSY (range): unknown h
guttatus base a more formal assessment are a cause for considerable concern.
Click for afull stock status summaryppendix XXI)
Catch 2012: 136,301t No quantitative stock assessment is currently available for this species
Narrowbarred Spanist Average catch 2002012: 133,692t Indian Ocean, and due to a lack of fishery data for several gears, only prelir
mackerel stock indicators can be used. Therefore stock status remaipstain. However,
Scomberomorus MSY (ranae):  unknown aspects ofhe fisheries for this species combined with the lack of data on whi
commerson (range): base a more formal assessment are a cause for considerable concern.

Click for a full stock status summargppendix XXII
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Sharks: Although sharks are not part of the 16 species directly under the IOTC mandate, sharks are frequently caught in agofisht@rres/targeting IOTC species. Some fleets are known to actively targg
both sharks and IOTC species simudtansly. As such, IOTC Members and Cooperating@ontracting Parties are required to report information at the same level of detail as for the 16 IOTC species. The
following are the main species caught in IOTC fisheries, although the list is not exbaustiv

Blue shark
Prionace glauca

Reported catch 2@
Not elsewhere included (nei) shark
Average reported catch 281012:
Not elsewhere included (nei) shark

21,901t
42,793 t
24,204 t
48,708 t

MSY (range): unknown
Reported catch 2012 412t
Oceanic whitetip shark | Not elsewhere included (nei) shark 42,793 t
Carcharhinus Average reported catch 200812: 292t
longimanus Not elsewhere included (nei) shark 48,708 t
MSY (range): unknown
Reported catch 2012 80t
Scalloped hammerhea| Not elsewhere included (nei) shark 42,793 t
shark Average reported catch 200812: 74t
Sphyrna lewini Not elsewhere included (nei) shark 48,708 t
MSY (range): unknown
Reported catch 2012 1,426t
Shortfin mako Not elsewhere included (nei) shark 42,793t
Isurus oxyrinchus Average reporFed catch 20_02})12: 1,300t
Not elsewhere included (nei) shark 48,708 t
MSY (range): unknown
Reported catch 2012 4,177 t
Silky shark Not elsewhere included (nei) shark 42,793t
Carcharhinus Average reported catch 2008)12: 3,443t
falciformis Not elsewhere included (nei) shark 48,708 t
MSY (range): unknown
Reported catch 2012 465t
Bigeve thresher shark Not elsewhere included (nei) shark 42,793t
Alg Y i Average reported catch 200812: 98t
opias superctiiosus Not elsewhere included (nei) shark 48,708 t
MSY (range): unknown
Reported catch 2012 328t
Pelagic thresher shark Not elsewhere included (nei) shark 42,793 t
AloDi laai Average reported catch 200812: 76t
opias pelagicus Not elsewhere included (nei) shark 48,708 t
MSY (range): unknown

There is a paucity of information available these species and this situation
not expected to improve in the short to medium term. There is no quanti
stock assessment and limited basic fishery indicators currently avai
Therefore the stock status is highly uncertain. The available rmgdiedicateg
considerable risk to the stock status at current effort levels. The primary sou
data that drive the assessment (total catches) is highly uncertain and sh
investigated further as a priority. Click below for a full sotck statusmary:

0 Blue sharks AppendixXXIlil
Oceanic whitetip sharks Appendix XXIV
Scalloped hammerhead sharkg\ppendix XXV
Shortfin mako sharks Appendix XXV
Silky sharks’ Appendix XXVII
Bigeye thresher sharksAppendix XXVIII
Pelagic thresher sharksAppendix XXIX

O O0Oo0Oo0oOoOo

I This indicates the last year taken into account for assessments carried out before 2010
The point estimate is the median of the plausible models investigated in the 2013 SS3 assessment
% most recent years data 20f@nost recent years data 2011

Colour key

Stock overfished(

Stock subject to overfishing(k/Fusv> 1)

Stock not subject to overfishing)(,E/FMSYC‘) 1

Stock not overfished (SB/SBusy© 1

Not assessed/Uncertain
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3.1

3.2

3.3

4.

4.1
7.

4.2

OPENING OF THE SESSION

The Sixteenth Session of the I ndian Ocean Tuna Cc
Busan, Rep. of Korea, from 2 to 6 December 2013. A totd@bahdividuals (54 in 2012) attended the Session,
comprised o060 delegates (46 in 2012) froRll Member countries (21 in 2012) delegates fronl Cooperating
Non-Contracting Payt (0 in 2012),and12 observersincluding 3invited experts (9bserversn 2012). The list of
participants is providedta@ppendix | The meeting was opened @December 203 by Mrs Shin Hee Cho,
Director for Distant Water Fisheries Division of Ministry of Oceans and Fisheries (MOF) of Republic of Korea.
The Chair(Dr Tom Nishidai Japan)and the Executive Secretafyir Rondolph Payet Secretariativelcomed
participants tusan,Rep. of Korea

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

The SC ADOPTED the Agendaprovided & Appendix Il The documentgresented to th&C are listed in
Appendix Ill.

ADMISSION OF OBSERVERS

The SCNOTED that at theSeventeenttBession of the CommissipMembersdecided tht its subsidiary
bodies should be open to participation by observers from all those who have attended the current anc
previous sessions of the Commission. Applications by new Observers should continue to follow the procedt
as outlined in Rule Xlll ofhe IOTC Rules of Procedure.

Intergovernmental Organisations (IGO)

In accordance with Rule X.4 and XWlof the IOTC Rules of Procedurhe SCADMITTED the following
Inter-governmental organisation&5) asobservers to th8ixteenthSession of the SC:

T Agreement on the Conservation of Albatrosses and PEAEIAP)

1 Southwest Indian Ocean Fisheries Commission (SWIOFC)

Non-governmental Organisations (NGO)

In accadance with Rule X.4 and XIII.6f the IOTC Rules of Procedurhe SCADMITTED the following
Non-governmental organisations (IGO) as observers to the Sixteenth Session of the SC:

1 Birdlife International (BI)

1 Greenpeace International (Gl)

1 International Seafood Sustainability Foundation (ISSF)

1 World Wide Fund for Naturéa.k.a World Wildlife Fund, WWF)

Invited experts

In accordance witRRules X.4 and XII1.9 of the IOTC Rules of Procedure, which state that the Commission may
invite experts, in their individual capacity, to enhance and broaden the expertise of the &QtaiVorking
Parties the SCADMITTED the invited experts from Taiwan,China.

DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE SCIENTIFIC
COMMITTEE

Outcomes of the Seventeenth Session of the Commission

The SC NOTED paper 10TC2013i SC16i 03 which outlined the decisions and requests made by the
Commission at itSeventeenth Session, held froirl® May 2013 specifically relating to the work of the SC
including thell Conservation and Management MeasuddsResolutions an@® Recommendatins) adopted
during the SessioriThe SCAGREED to develop advice in response to each of rdguests made by the
Commission during the curre8ession.

Previaus decisions of the Commission

The SCNOTED paperlOTCi 2013i SC16i 04 which outlineda number ofCommission decisionén the form
of previous Resolutions that require a response fie8C in 2013, or for the SC to include the requested
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elements into its work plan for 201dnd AGREED to develop advice to the Commiiss in response to each
request dring the currenBession.

5. SCIENCE RELATED ACTIVIT IES OF THE IOTC SECRETARIATIN 2013

5.1
9.

5.11
10.

11.

12.

13.

51.2

14.

15.

5.1.3
16.

17.

Report of the Secretaridt Activities in support of the IOTC science process in 2013

The SCNOTED paper 10TC2013i SC161 05 which providedan overview of the workindertaken by the
IOTC Secretariat in 2@l and thanked the Secretariat foe contributions to the science process in201
particularvia supportto the working party and SC meetindscilitation of the IOTC Meeting Participation
Fund, improvementsn the quality ofsome of thedata setsbeing collected and submitted to the IOTC
Secretariat, preparation of the bycatch spedidiish and draft tunddentification guides, and through the
facilitation of invited experts to raise the standard of |Qfié€etings.

Meeting Participation Fund (MPF)

The SC NOTED that the Commission, at its7"1 Session adopted revised rules of procedure for the
administration of the IOTC Meeting Participation Fund (MP#hich now permits the fund to be utilised to
payfor the attendance of the ChaérsonandVice-Chaimpersonof each working party meeting, if they are from
a developing coastal state.

The SCRECALLED that & the main goal of the MPF is to increase the participation of developing CPCs to
scientificmeetings of IOTC, and in line with paragraph 6 of Resolution 10/05, applications to the MPF are onl
eligible if the applicant intends to produce and present a working paper relevant to the working party that he/s
wishes to attend, or a CPC National Rejifcthe meeting is the SC.

The SCNOTED that thecontinuedincreasein attendance by national scientists from developing CPCs to
IOTC Working Parties and the SC in 20EB8 (in 201342 in 2012; 33 in 201119 in 2010 waslargelydue to

the IOTC MPF, adpted by the Commission in 2010 (Resolution 10806the establishment of a Meeting
Participation Fund for developing IOTC Members and 1@ontracting Cooperating Parti¢sand AGREED

that the Commissioshouldmaintain this fund into the future.

The SCNOTED that for2013, 2012 an@011 all MPF recipients developed and presented at least one working
paper or National Report, relevant to the meeting in which the Commission funded their attendance. The pap
presented to IOTC meetings by MPF recipients have continued to improve lity @gaa direct result of
improved attendance and participation by scientists from developing coastal states.

Presentation on the Technical workshops for the implementation of measures to reduce seabird bycatch in
IOTC longline fisheries

The SCNOTED thattwo technical wrkshoys for the implementation of measures to reduce seabirddiyaa
IOTC longline fisheries werkeld in2013 @ali, Indonesia, from 8 to 9 JulBusan, Rep. of Korea from 29 to
30 Novembey. A total of 19 participants attead thefirst workshopand 36 participants attendetthe second
workshop The workshops were a requirement by the Commission, as determit@@inResolution12/06.
BirdLife International provided the technical expertise and the IOTC Secretariat facithategbrkshop and
lead discussions on data submissions, observer programmes and reporting tsd@ECof the material
discussed may be found http://www.birdlife.ag/worldwide/seabirébycatchmitigationfactsheets

The SCNOTED that the workshop objectives were to provide training and demonstrations of practical option:
for longline fishing vessels to become compliant with IOTC Resolution 12/06, which will come into force on
1 July 2014. Specifically the workshop presented tired seabird bycatch mitigation measures (bird scaring
lines, line weighting options and night setting) to fishery managers and industry representatives; discuss saf
and other practical concerns that may be raised in relation to implementation adlilnd bgcatch mitigation
measure requirements; and highlight data collection and reporting obligations relevant to longline fishing in tt
Southern Ocean, to i mprove t heaeflshing@pastsanaepbiwds.i t y t

Presentatbn on the Weightof-Evidence approach to determine stock status for data poor species

The SCRECALLED that in 2012,due to growing interest and use of the WeighEvidence approach to
determine stock status for data poor fisheties,SC requested thidite IOTC Secretariat facilitate a process to
provide the necessary information to t8€ so that it may consider the WeiglfitEvidence approach to
determine species stock status, as an addition to the current approach of relying solely on fully wpantitati
stock assessment techniques.

The SCNOTED the pesentation on the Weigbtf-Evidence approach to determine stock status for data poor
speciedy Australig and thata Weightof-Evidence approach is currently being used in a number of countries
to routinely determine stock status for data poor fisheries. The approach involves developing and applying
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18.

19.

514
20.

5.2
21.

22.

23.

decisionmaking framework by assembling an evidentiary baseippat status determinatio®pecifically, the
framework aims to provide a structured, scientific process for the assembly and review of indicators of bioma
status and levels of fishing mortality. Arguments for status determination are based upsrofagsetial
evidenceldeally there would be independence between these layers which will be developed with a mixture
quantitative and qualitative reasoning. The framework provides guidance with which to interpret thos
indicators, and aims to provide a tsparent and repeatableopess for status determinatiofhe framework
includes elements to describe attributes of the stock and fishery; documentation of lines of evidence; a
documentation of status determination.

The SCNOTED that forsome I0TChillfi sh and neitic tunastocks, particularly in smaller fisheries, only a
subset of the types of evidence are likely to be available and/or useful. As a result, expert judgment has
important role in status determination, with an emphasis on documentikgytle®idence and rationale for the
decision.

The SCENCOURAGED further exploration and potential utilisation of the weightvidenceapproachto
determine stock status by its Vking Parties in 2014 and future years.

IOTC website development

The SCNOTED the work undertaken by the IOTC Secretaréatonsultantand acompanyto complete the
new IOTC website. The new websitenisarng completion and is expectedlie publically available early in
2014 It is expected that the site will be modified and updated on a continuous basis.

Standardisation of IOTC Working Party and Scientific Committee report terminology

The SC NOTED paper 10TGC2013 SC16 06 which requested the SC to revisit the Interim Repor
Terminology informally adopted by the Scientific Committee at it @&ssion in 2012, with the aim of further
refining the definitions following a year of use by the SC and its working parties.

The SCNOTED that Members of the Commission have calledrughe Scientific Committee to improve the
way in which it provides advice to the Commission as well as the overall format of its reports and those of i
subsidiary bodies. These calls were made due to the lack of consistency and readability of the/mebohtas

lead to the limited uptake of, or misinterpretation of scientific advice. As a result, for the past three years, tl
Scientific Committee and its working parties have been informally using and refining report terminology, witl
the aim of improing the consistency and readability of its reports. Subsequently, in 2012 the Scientific
Committee encouraged the use and refinement of standardised reporting terminology.

The SCADOPTED the reporting terminology contained iApperdix IV and RECOMMENDED that the
Commission considers adopting the standardised IOTC Report terminology, to further improve the clarity «
information sharing from, and among its subsidiary bodies.

6. NATIONAL REPORTS FROM CPCs

24,

The SC NOTED the 28 (26 in 2012)National Reportsubmitted to the IOTC Secretariat in 204 CPCs
(Contracting Parties and Cooperating MNoontracting Rrtieg, the abstracts of which are provided at
AppendixV. The followingmatterswere raised in regard to tlkentent of specific reports:
9 Australia: Nil comments
1 Belize National Report not presented orally as Belize was absent from theng@ting
9 China: The SCNOTED that in 2012, one observer report was submitted to the Secretariat, in accordanc
with Resolution 11/04.
Comoros Nil comments.
Eritrea: The SCEXPRESSED its disappointment that Eritrea did not provide a National Reguuit
REQUESTED that the SC Chair remind Eritrea to fulfil its reporting obligations to the IOTC.
1 European Union (EU): The SCNOTED that the EU observer programhich resumed in 201%or
purse seine vessels limited to levels of coverage dt1% due topiracy activities,although the EU
considers that it is covering the ara fished sufficiefrtigst of the western Indian Ocgan
France (OT): Nil comments.
Guinea: The SCEXPRESSED its disappointment that Guinea did not provide a National Reputt
REQUESTED that the SC Chair remind the Guinea to fulfil its reporting obligations to the IOTC.
1 India: The SCNOTED that, to date, India has only reported nominal catch statistics for its coastal
fisheries, despite the reiterated requests from the SCdia ta provide data faall of its fisheries as per
the IOTC Resolution 10/0dandatory statistical requirements for IOTC Members and Cooperating Non
Contracting Parties (CPC'swhich include specific provisions for the reporting of cedddeffort and
size data from coastal fisheries. To date, India has not provided size frequency statistics for i

1
1

E
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E

E

E

E

commercial longline fleet and has providegty incomplete catch and effortadistics for this fleet. The

SC RECALLED recommendations from previous SC meetings for India to collect and report
information as per the IOTC requirements, and urged India to address the concerns of the SC and rey
all outstanding statistics to the IOES a matter of priority.

NOTING that the lack of reporting from India may originateom a lack of understanding of I0OTC
requirements, the SREQUESTED that statistical officers from India are invited tavarkshop that the
IOTC Secretariat will organizeext yea with the financial support of the IGEmartFish Project to assist
CPCs in the regioto understand I0TCada collection and reportingequirements and preparation of
data sets to be reported to the IOTC.

Indonesia Nil comments.

Iran, Islamic Republic of: National Report not presented orally as I.R. Iran was absent from the SC16
meeting.

Japan. The SCCONSIDERED and AGREED that the new conversion factofer shark species
presented by Japan could be used to review the catch history.

Kenya: The SCNOTED that the decline in reported shark catches in recent years by recreational fishers
in particular in 2012, is not well understood and required further igeadsti by Kerya.

Korea, Republic of The SCNOTED the level of shark catches Bpecies by longline vessdiromthe
Rep.of Korea in 2011The Rep. ofKorea indicated that the data for other yemesfrom observer data

ard the2011data are from logbook am observers were dispatchied?011, butbothdata are not raised

by observeand logbook coverage rate.

Madagascar Nil comments.

Malaysia: Nil comments.

Maldives, Republic of The SCNOTED that 12 longliners flagged to the Maldives have been operating
in the Indian Ocean since 2012 and, to date, have not been covered by scientific observers (Resolut
11/04). The Maldives indicated that it is taking steps to implement the provisionsabdfitiRes11/04on

a regional observer schemén observer manuahas been preparefbased on the I0TC observer
manual), an@éxpects tallocate sufficient funds in the future to ensure the deployment of the observers.
Mauritius : The SCNOTED that theartisanal fleet of Mauritiuishing aroundFADs is mainlytargeting
albacorewith a total catch of around 300 t. Mauritius is planning to implement its scientific observer
scheme in the very nefiture to cover its industrial fleet

Mozambique: The SCNOTED that the report does not include the catch of DWFN vessels licenced to
fish in the Mozambique EEZ. In recent year, high catches of yellowfin tuna have been reported by it
own vessels.

Oman, Sultanate of NationalReport not presented orally as Omaas absent from the S&ineeting.
Pakistan: The SCEXPRESSEDits disappointment that Pakistan did not provide a National Report and
urged Pakistan to fulfil its reporting obligations to the IOTC.

Philippines: NationalReport not presented orally as thelplpines was absent from the S&xheeting
Seychelles, Republic ofThe SCNOTED that there is an absence of marine turtle interactions reported
by the Seychelles longline fleets. The reason given was that the Seyatthisiallongline fleets target
mainly bigeye tuna at depth, and gemiindustrial fleet targetswordfishat night. Seychellebas begun

the implementation of its scientific observer scheme on its purse seine fléstpdauthing on expanding
such scheme to cevother industrial fleets the near future

Sierra Leone The SCEXPRESSED ts disappointment that Sierra Leone did not provide a National
Report and urged Sierra Leone to fulfil its reporting obligations to the IOTC.

Sri Lanka: The SCNOTED thatas Sri Lanka producedatch data based on port samplialgnost none

of the total catch taken by Sri Lankan vessels can be accurately assigned to either the EEZ of Sri Lar
or the high seas, or at any other spatial scCEle lack of spatial data k@ negate impact on stok
assessments for IOTC spegitw instance when we considered that Sri Lanka ika@first for skipjack

tuna catches in the IOTC area of competehtmvever, mprovements have been maaeSri Lanka to

its data collection, monitoringand reportingsystems and Sri Lankaindicated that as the logbook
program expands, the improved data will be provided to the IOTC Secretuidianka indicated that it

has developed an MoU with a VMS supplier and are moving towards compliance wilutiees
06/030n establishing a vessel monitoring system programme

Sudan National Report not presented orallySasdanwvas absent from the SC16 meeting.

Tanzania, United Republic of The SCNOTED that at presengrtisanaffisheries araot reportingdata

by specieslthough efforts are being made to improve thigiennear futureln response to a query of the
large discrepancy (almost double) in the catch of tuna, sharks and rays between 2011 and 2012, Tanz:
explained that this was because #&safor the entire country instead of only for part of the country as in
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previously years. It undertook to provide an updated corrected report to the Secretariat subsequent to

SC

 Thailand: Nil comments.

1 United Kingdom (OT): The SCNOTED thatIUU threatens the UK(OT) ecosystem argksels have
been apprehended by the UK(OT) with large shark catches found on board, suspéleggllpfishing
within the UK(OT) EEZ.

1
1

1
1

The SCNOTED the following statement made by the Republic of Mauritius:

fiThe Government of the Republic of Mauritius reaffirms that it does not recognize -ttedlsd
ABritish I ndian Ocean Territoryo (ABI OTO0)
illegally excising the Chagos Archipelago from the territory of Maurititierfo its accession to
independence. This excision was carried out in violation of international law and United Nations
General Assembly Resolutions 1514 (XV) of 14 December 1960, 2066 (XX) of 16 December
1965, 2232 (XXI) of 20 December 1966 and 235XI(Xof 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 the Republic of Mauritius under both
Mauritian law and international law. Thespublic of Mauritius is, however, being prevented from
exercising its rights over the Chagos Archipelago because of the de facto and unlawful control c
the United Kingdom over the Archipelago.

Moreover, the Government of the Republic of Mauritius doesremignize the existence of the
O6marine protected aread which the United Ki
Archipelago in breach of international law, including the provisions of the United Nations
Convention on the Law of the Sea (UNCEP On 20 December 2010, Mauritius initiated
proceedings against the United Kingdom under Article 287 of, and Annex VII to, UNCLOS to
chall enge the | egality of the Omarine prot e
Tribunal constitutednder Annex VII to UNCLOS.

In the light of the above, consideration of any documents which the United Kingdom has purporte
to submit to this Committee in respect of the Chagos Archipelago or which purport to refer to the
Chagos Archipelago as the-calledi Bl OTo, as wel | as any actio
on the basis of such documents, cannot and should not be construed as implying that the Unit
Kingdom has sovereignty or analogous rights over the Chagos Archipelago.

i. The SCNOTED the followingst at e ment made by the United |

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 ma
occasionswe have undertaken to cede the Territory to Mauritius whisnnio longer needed for
defene pur poses. 0

Vanuatu: Nil comments.

Yemen The SCEXPRESSED its disappointment thatemendid not provide a National Report and
urgedYemento fulfil its reporting obligations to the IOTC.

Senegal NationalReport not presented orally as Senegal was absent from tlgeng@ting.

South Africa, Republic of. Nil comments

25. The SCREMINDED CPCs that the purpose of the National Reports is to provide relevant information to the
SC on fishing activities of Members and Cooperating ®8omntracting Parties operating in the IOTC area of
competence. The report should include all fishing activitiesspecies under the IOTC mandate as well as
sharks and other byproduct / bycatch species as required by the IOTC Agreement and decisions by
Commission. The submission of a National Report is mandatory, irrespective if a CPC intends on attending t
annual meeting of the SC and shall be submitted no later than 15 days prior to the SC MietMagtional
Reportdoes not replace the need for submission of data according to the IOTC Mandatory Data Requiremel
listed in the relevant IOTC Resolution [cently 10/02].

26.

27.

NOTING that the Commission at its 1%' Sessionexpressed concern regarditige limited submission of
National Reports to theSC, and stressed the importance of piding the reportsby all CPCs, the SC
RECOMMENDED that theCommission note thah 2013, 28 reports were provided by CPQg from26 in
2012,251in 201115 in 2010 and 1# 2009(Table?2).

The SCRECOMMENDED that the Compliance Committe®te the lack of compliance by several CPCs that
did not submit a National Report in 2Q1r8ting that the Commission agreed that the submission of the reports
to the SC is mandatoyfable 3.

Pagel8 of 312



|OTCi 20131 SC16 R[E]

28. The SCREQUESTED thatthe IOTC Secretariat facilitate the translatioratifabstrats/summaries from the
National Reports to the Scientific Committéeto bothEnglish and Frenchf the reports are received before
the 15 day preneeting deadline. Where possible, all CPCs are encouraged to provide the National Reports wi
abstracts iboth English and French, as well as figure and table headings

TABLE 2.CPC submission of National Reports to 8@from 20 to 2013.
CPC

Australia
Belize
China
Comoros
Eritrea
European Union
France (OT)
Guinea
India
Indonesia
Iran, Islamic Rep. of
Japan
Kenya
Korea, Republic of
Madagascar
Malaysia
Maldives, Rep of
Mauritius
Mozambique
Oman, Sultanate of
Pakistan
Philippines
Seychelles, Repof
Sierra Leone
Sri Lanka
Sudan
Tanzania, United
Republic of
Thailand
United Kingdom (OT)
Vanuatu
Yemen
Senegal*
South Africa, Rep. of*

*Cooperating NorContracting Rrty in 20B. Green = submitted. Red = not submitted. Green hash = submitted as part of
EU report, although needto be separaté.a. = not applicablhot a CPC in that year)

29. The SCNOTED the information provided by the Invited Experts from Taiwan,China which outlined fishing
activities in the I0OTC area of competence.

7. REPORTSOF THE 2013 10TC WORKING PARTY MEETINGS
7.1 Report of the Third Session of the Working Party on Neritic Tunas (WPNTO03)

30. The SCNOTED the report of theThird Session of the Working Party on Neritic Tunas (IQ2CQ13i
WPNTQ@3i R), including the consolidated list of recommendations provided as an appendix to the report. Th
meeting was attended 2 participants(35 in 2012 28 in 2011J), including 11 recipients of the MPF1Q in
2012; 9 in 201).

7.1.1 10TC database

31. The SCNOTED the main data issues that are considered to negatively affect the quality of the statistics fc
neritic tunas available at the IOTC Secretariat, by tppedataset and fishery, which are provided in
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7.1.2
32.

33.

34.

7.1.3
35.

36.

7.2
37.

721
38.

AppendixV of the WPNTO3 reporand REQUESTED 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.

General discussiomn data

The SC RECOMMENDED that theCommission increase the IOTC Capacity Building budget line so that
capacity building workshops/training can be carried out in 2014 and 2015 on the collection, reporting ar
analyses of catch and effort data for netiitina and tundike species. Where appropriate this training session
shall include information that explains the entire IOTC process from data collection to analysis and how tt
information collected is used by the Commission to develop Conservation aagdfeent Measures.

NOTING that some CPCs, in particular from India, Indonesia and Thailand, have collected large data sets
neritic tuna species over long time periods, 8@reiterated its previouRECOMMENDATION that this

data, as well as data from ethCPCs, be submitted to the IOTC Secretariat as per the requirements adopted &
IOTC Members in Resolution 10/02. This would allow the WPNT to develop stock status indicators ol
comprehensive stock assessments of neritic tuna species in the future.

NOTING that monofilament gillnets are recognised to have highly detrimental impaptagicecosystems,

as they are noeselective, and that the use of monofilament gilinets have already been banned in a large numk
of IOTC CPCs, th&s CRECOMMENDED that eachCPC using monofilament gillnets to estimate total catch
and bycatch, etc., taken by monofilament gillnets in comparison to other net material, and to report the findin
at the next WPNT meeting.

Stock structure research

The SCAGREED that in the albence of reliable evidence relating to stock structure bullet tuna, frigate tuna,
kawakawa, longtail tuna, Ind®acific king mackerel and narrelarred Spanish mackerel are assumed to exist
as single stocks throughout the Indian Ocean, until proven otleflig need for genetic and tagging studies
on neritic tunas in order to further define the stock struafineritic tunas was identified as a high priority.

The SC RECOMMENDED that the IOTC Secretariat act in a project coordination role, as well as to seek
funding for stock structure projects in the Indian Ocean. Initially, this would require the establishment of a
intersessional discussion group with participants from the WRIXMd experts in the field of stock structure
differentiation. CPCs with current or planned stock structure studies are encouraged to circulate proje
proposals to the wider group for comment that may be considered for submitting to prospective fundir
partners with support from the IOTC Secretariat.

Report of theNinth Session of the Working PartyroEcosystems and Bycatch (WPEBO09

The SCNOTED the report of theNinth Session of the Working Party on Ecosystems and Bycatch {IOTC
2013i WPEB®I R), including the consolidated list of recommendations provideshaappendix to the report.
The meeting was attended 8% participants 48in 2012;49in 2011), including 11 recipients of the MPFif
2012;7in 2011).

Regional review of the curreraind historical data available for gillnet fleets operating in the Indian Ocean

The SC reiterated its previouRECOMMENDATION that the Commission considers allocating funds to
support a regional review of the current and historical data available fort gi#ets operating in the Indian
Ocean. As an essential contribution to this review, scientists from all CPCs having gillnet fleets in the Indic
Ocean, in particular those from I.R. Iran, Oman, Pakistan and Sri Lanka, should collate the known informatic
on bycatch in their gilinet fisheries, including sharks, marine turtles and marine mammals, with estimates of
likely order of magnitude where more detailed data are not available. A consultant should be hired for 30 da
to assist CPCs with this tagiudgetestimateTable 3.

TABLE 3. Estimated costs for the hiring of a consultant to undertake a regional review of gillnet fleets.

Description Unit price Un!ts Total
required

Contract days $350 30 10,500

Travel costs (field) $3,000 3 9,000

Travel costs to attend WPEB $5,000 1 5,000

Total estimate (US$) 24,500
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7.2.2 Training for CPCs having gillnetfleets on species identification, bycatch mitigation and data collection

39.

methods and also to identify other potential sources of assistéridevelopment of plans of action

The SCRECOMMENDED that the Commission allocate funds in its 2014 and 2015 bsidgethe IOTC
Secretariat tofacilitate training for CPCs having gillnet fleets on bycatch mitigation methods, species
identification, and data collection methdéisidgetestimateTable 4.

TABLE 4. Estimated costs for CPCs with large gillnet fleets on bycatch mitigation methods, species
identification and data collection methods. Two training workshops: I.R. Iran/Oman and Sri Lanka.
Units

Description Unit price required Total
Production of trainingnaterial $1,000 1 1,000
Travel costs (IOTC Staff)

(I.LR.Iran/Oman, Sri Lanka) $4,000 3 12,000
Travel costs (Experts)

(I.LR.Iran/Oman, Sri Lanka) $4,000 3 12,000
Workshop venué to be paid by hosts $0 2 $0
Total estimate (US$) 25,000

7.2.3 Sharksand rays

40.

41.

Review of new information on the status of sharks and rays

NOTING that the information on retained catches and discards of sharks contained in the IOTC databa
remains very incomplete for most fleets despite their mandatory reporting status, and thahaattdrt as

well as size data are essential to assess thes sth shark stocks, th8eC RECOMMENDED that all CPCs
collect and report catches of sharks (including historical data),-aattbffort and length frequency data on
sharks, as per IOTC Resolutions, so that more detailed analysis can be undertakerefdntfieEB meeting.

NOTING that there is extensive literature available on pelagic shark fisheries and interactions with fisherie
targeting tuna and tudike species, in countries having fisheries for sharks, and in the databases o
governmental or negovernmental organisations, ttf®C 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 se
of the most commonly caught shark speciegarticular blue shirand oceanic whitetip shark this regard,

the SCRECOMMENDED that the Commission allocates funds for this activity, in the 2014 and 2015 IOTC
budgets (budgetstimateTable §.

TABLE 5. Estimated costs for the hiring of a consultant to undertake a literature review of shark interactions.

Description Unit price Un!ts Total
required

Contract days $350 30 10,500

Travel costs (field) $3,000 3 9,000

Travel costs to attend WPEB $5,000 1 5,000

Total estimate (US$) 24,500

42. The SCRECOMMENDED that the IOTC Secretariat facilitate a process to devdkpdardised sampling

protocolsfor bycatch species which are thought to be heavily impacted by IOTC fisheries. The protocol:
established byhe WCPFC may be a useful starting pofitven the lack of staffing resources at the Secretariat
to undertake the work directly, the Commission may wish to allocate sufficient funds in its 2014 budget to hir
a consultant to undertake this work, unther guidance of the Secretaridthe primary aim would be tassist
CPCs tagather informatiorin a consistent way that would lead to improved assessments of fisheries impacts o
species, species groups and ecosystdmapproximate budget {govided inTable 6

TABLE 6. Estimated costs for the hiring of a consultant to develop standardised guidelines for samplin
bycatch.

Description Unit price Un!ts Total
required

Contract days $350 30 10,500

Travel costs to attend WPEB $5,000 1 5,000

Total estimate (US$) 15,500
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43.

44,

45,

46.

Ecological Risk Assessment: review of current knowledge and potential management implications

The SC RECOMMENDED that the Commission note the list of the 10 most vulnerable shark species to
longline gear Table j and purse seine gearable § in the Indian Ocean, as determined by a productivity
susceptibility analysis, compared to the list of shark species/groups required to be recorded for each ge
contained in Resolution 13/0hdhe recording of catch andfert by fishing vessels in the IOTC area of
competence At the next revision to Resolution 13/03, the Commission may wish to add the missing
species/groups of sharks and rays.

The SCNOTED thatsome CPCs considered logbooks, supplemented by observer data (field samplers data f
artisanal fishing vessels), as the most appropriate way of capturing the information, whereas other CP
considered that such data collection would preferably be combuntier the IOTC Regional Observer Scheme
because of some practical difficulties, and a possible negative effect on data quality by requiring the additior
data to be collected through logbooks and frequent changes to the logbook format.

The SCEXPRESSED concern that the silky sharlCérchaminus falciformi3, ranked 4 in terms ofits
vulnerability to longline gear by the ERA not contained in the list of shark species (or groups of species) to
be recordedn logbooks under Resolutior3/D3. Similarly, the recording requirements for purse seine gear
included only three species (whale sharks, thresher sharks as a group, and oceanic whitetip sharks).

The SCRECOMMENDED that, in line with Recommendation 12/15 on the best available science, the list of
shark species (or groups of species) for longline gear ielution 13/03Table?) should be supplemented
with the silky shark Carchartinus falciformis), which was estimated to be at risk in longline fisheries by the
ERA conducted in 201@anked as the™most vulnerable species to longline gede SCREQUESTED the
Commission to define the most appropriate means of cioigetttis additimal information

TABLE 7. List of the 10 most vulnerable shark species to longline gear compared to the list of shark species/grot
required to be recorded in logbooks, as listed in Resolut®3bn the recording of catch and effort by fishing
vesselsn the IOTC area of competence

Shark species currently listed in

PSA. . Most susceptible shark species to FAO |OTC Resolution 13/03 for FAO
vulnerability : :
: longline gear Code longline gear. mandatory Code
ranking .
recording
1 Shortfin mako Ksurus oxyrinchus SMA Blue shark Prionace glauca BSH
2 Bigeye thresherAlopias superciliosys BTH Mako sharksléurusspp) MAK
3 Pelagic threshe\|opias pelagicus PTH Porbeagle shark.émna nasus POR
4 Silky shark Carcharhinus falciformip FAL Hammerhead sharkSphyrnaspp.) SPN
5 Oceanlc whitetip sharlQarcharhinus OCS Other sharks SKH
longimanu$
6 Smooth hammerhea®&phyrna zygaena SPZ Thresher sharks\{opiasspp.) THR
Oceanic whitetip shark
7 Porbeaglelamna nasus POR (Carcharhinus longimanys OCSs
8 Longfin mako (surus paucups LMA
9 Great hammerhea&phyrna mokarran  SPM
10 Blue shark Prionace glauca BSH

47.

The SCRECOMMENDED that, in line with Recommendation 12/15 on the best available science, the list of
shark species (or groups of species) parse seine gear under Resolution0B3{Table 8) should be
supplemented with thsilky shark Carcharinws falciformig, mako sharkslgurus spp.) hammerhead sharks
(Sphyrnaspp.) pelagic stingrayRteroplatytrygon violacea dusky shark Carcharhinusobscurug, tiger shark
(Galeocerdo cuvier which wereestimated to be at risk jpurse seinéisheries bythe ERA conducted in 2@1

The SCADVISED the Commission to define the most appropriate means of collecting this additional
information.
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TABLE 8. List of the 10 most vulnerable shark spediespurse seine gear compared to the list of shark
species/groupeequired to be recorded in logbooks, as listed in ResoluB®8bn the recording of catch and effort
by fishing vessels in the IOTC area of competence

PSA : : Shark speciedisted in IOTC
vulnerability Most sus_ceptlble shark species to FAO Resolution 13/03 for purse seine FAQ
. purse seine gear Code . Code
ranking gear. Mandatory recording
1 Ocegmc whitetip shariQarcharhinus OCS Whale sharksRhincodon typuys RHN
longimanu$
2 Silky shark Carcharhinus falciformis FAL Thresher sharksA{opiasspp.) THR
: . Oceanic whitetip shark
3 Shortfin mako Ksurus oxyrinchus SMA (Carcharhinusongimanus OCSs
4 Great hammerhea&phyrna mokarran  SPM
5 P_elaglc stingrayPteroplatytrygon PLS
violacea)
6 Scalloped hammerhea8ghyrna lewigi  SPL
7 SmoothhammerheadSphyrna zygaenpa SPZ
8 Longfin mako(lsurus paucups LMA
9 Dusky shark Carcharhinus obscurgs DUS
10 Tiger shark Galeocerdo cuvigr TIG

48.

Review of data needs and way forward for the evaluation of shark stocks

NOTING that Resolution 10/0thandatory statistical requirements for IOTC Members and Cooperating Non
Contracting Parties (CPC's) makes provision for da ttle mosbconmonlyr e |
caught shark species and, where possible, to the lessamosimark speciées, wi t hout gi vi ng
the most common and less common species, and recognising the general lack of shark data being recordec
reported to the IOTC Secretariat, tB€ AGREED that Resolution 10/0Berevised asdetailed inpara 98 by

the WPDCS

7.2.4 Marine Turtles

49.

50.

51.

Review of data available at the Secretariat for marine turtles

The SCNOTED that the lack of data from CPCs on interactions and mortalities of marine turtles in the Indiar
Ocean is a substantial concern, resulting in an inability of the WPEB to estimate levels of marine turtle bycatc
There is an urgent need to quantify the @ffeof fisheries for tuna and tufike species in the Indian Ocean on
marine turtle species, and it is clear that little progress on obtaining and reporting data on interactions wi
marine turtles has been made. This data is necessary to allow the d0&§pond and manage the adverse
effects on marine turtles, and other bycatch species.

Ecological Risk Assessment: review of current knowledge and potential management implications

The SCAGREED that theEcological Risk AssessmerERA) for marine turtles be kept under review, and that
consideration be given to updating it periodically in light of newly received data and other information.

Review of Resolution 12/04 on the conservation of marine turtles

The SCRECOMMENDED that at the ne revision of IOTC Resolution 12/0dn the conservation of marine
turtles, the measurés strengthened to ensure that where possible, CPCs report annually on the total estimat
level of incidental catches of marine turtles, by species, aspatTable9.

TABLE 9. Marine turtle species reported as caught in fisheries within the IOTC area of competence.

Common name Scientific name
Flatback turtle Natator depressus
Green turtle Chelonia mydas
Hawksbill turtle Eretmochelys imbricata
Leatherback turtle Dermochelys coriacea
Loggerhead turtle Caretta caretta

Olive ridley turtle Lepidochelys olivacea
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52.

53.

Resolution 10/02 Mandatory statistical [reporting] requirements for IOTC Members and Cooperating Non
ContractingParties (CPCs)

NOTING that Resolution 10/02 does not make provisions for data to be reported to the IOTC on marine turtle
the SC RECOMMENDED that Resolution 10/02 is revised in order to make the reporting requirements
coherent with those stated in Resmn 12/040n the conservation of marine turtlaad Resolution 13/08n

the recording of catch and effort by fishing vessels in the IOTC area of competence

Requests contained in IOTC Conservation and Management Measures

The SCRECOMMEND ED that theCommissionnote the following in regards to the requests toSkeand
WPEB 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, fishing effort, spatial deployment and

bycatch in the IOTC area of competence makedsficult to provide management advice

for gillnets. However, possible mitigation measures to avmidrine turtle mortality n

gilinets would be possible and, thus, the group suggested that research in gillnet mitigation

measures (e.g. using litson gillnets) will be considered as a research pyiokitoreover,

improvements in data collection and reporting of marine turtkractions with gillnets,

and research on the effect of gear types (i.e. net construction and colour, mesh size, soak

times, light deterrents) are necessary.

Longline: Current information suggests inconsistent spatial catches (i.e. high catches in

few sets)and by gear/fishery. The most important mitigation measures relevant for

longline fisheries are to:

1. Encourage the use of circle hookwahilst developing further research into their
effectiveness using a multiple species approach.

2. Release live animals after careful dehooking/disentangling/line cutting (See handling
guidelines in théMarine turtle identification cards for Indian Ocean fishejies

Purse seinesee ¢) below
b) Develop regional standards covering data collection, data exchange and training

1. 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
collectreliable data related to marine turtle bycatch in the IOTC area of competence.

2. 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 collectio
forms and observer reporting template as appropriate, as well are current recording an
reporting requirements through IOTC Resolutions, to ensure that the IOTC has the mean
to collect quantitative and qualitative data on marine turtle bycatch.

3. Encourage CPCt use IOSEA expertise and facilities to train observers and crew to
increase postelease survival rates of marine turtles.

c) Develop improved FAD designs to reduce the incidence of entanglement of marine turtles,
including the use of biodegradable miédés

All FAD -directed purse seine fisheries should rapidly change to only use ecolegsl

based on the principles outlined in Annex Il Resolution 13/08Procedures on a fish

aggregating devices (FADs) management plan, including more detaileficsgie of catch

reporting from FAD sets, and the development of improved FAD designs to reduce the
incidence of entanglement of ntarget species

7.2.5 Marine mammals

54.

Review of Resolution 00/0@n a surveyof predationof longline caughtfish

NOTING that the requirements contained in Resolution 00f02 survey of predation of longline caught fish
was completed by the WPEB and SC in past yearsSthé&RECOMMENDED that Resolution 00/02 be
revoked by the Commission.

! This terms means improved FAD designs to reduce the incidence of entanglement of bycatch species, using biodegradable
material as much as possible.
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55.

7.2.6
56.

7.2.7
57.

58.

7.2.8
59.

60.

Development ofechnicaladvice formarine mammals

The SCRECOMMENDED that depredation events be incorporated into Resolution 13/03 at its next revision,
so that interactions may be quantified at a range of spatial scales. Depredation events shougjlalddibe
by the regional observecheme.

Employment of a Fisheries Officer (Bycatch)

NOTING the rapidly increasing scientific workload at the IOTC Secretariat, including a wide range of
additional duties on ecosystems and bycatch assigned to it by the SC and the Commission tfzcheia
Fishery Officer (Science) supporting the IOTC scientific activities has not been given a mandate by th
Commission to work on ecosystems and bycatch mattersSGHRRECOMMENDED that the Commission
approve the hiring of a Fishery Officer (Bycatdb)work on bycatch matters in support of the scientific
process.

Format of future WPEB Sessions

The SCNOTED thatthe WPEBhad discussethe future formabf its meetings with the aim dbcusng the
efforts of scientists working on different groups of bycatch species to address more efficiently, the mandate
the groupThe WPEBCONSIDERED a range of options which the S@sasked to consider:
1 Option 1: The current WPEB be split into two; A dedted Working Party on Sharks (WPS) and a
Working Party on Ecosystems and Bycatch (WPEB).
1 Option 2: Retaining the WPEB in its current form, with alternating focus of sharks in one year,
followed by other ecosystem and bycatch issues in the next year.
1 Option 3 Maintaining the WPEB with clear guidelines to deal with sharks every year, as well as
other issues and bycatch groups in alternate years or as required.
The WPEBAGREED that shark issues were important to address on a yearly basis.

The SCAGREED tha the WPEBshould be maintained as a single working party for the next few years, to
deal with sharks every year, as well as other isagecially ecosystem related mattars] bycatch groups in
alternate years or as required by the Commission.

Invited Expert/s at the next Working Party on Ecosystems and Bycatch meeting

The SCNOTED that thecurrent process for determining the criteria to select invited experts to attend I0TC
meetings involves discussions during working party meetings eachneaneradoption of desired skills and
areas for contribution. The selection process, as adopted by the Chairs af@th&liseappears to be working
well with the contributions of the invited experts greatly improvimgwork of the WPEB and other subsigia
bodies.

The SCRECOMMENDED that two Invited Experts be brought to the WPEB in 2014 so as to further increase
the capacity of the WPEB to undertake work on sharks at the next meeting, and for this to be included in t
IOTC budget for 2014.

7.2.9 Status ofdevelopment and implementation of NatiahPlans of Action for seabirds and sharksand

61.

62.

63.

implementation of the FAO guidelines to reduce marine turtle mortality in fishing operations

The SCNOTED paper IOTQ2013i SC16i 07 which providedthe SC with the opportunity twonsiderupdate
and comment on the current status of development and implemerafitiational plans of action for seabirds
and sharks, and implementation of the FAO guidelines to reduce marine turtle mortality in dis@iatjons
by eachOTC CPC.

The SC REQUESTED that all CPCs without an NPQ8harks and/or NPOASeabirds expedite the
devebpment and implementation afNPOA, and to report progress to the WP&RI SC in 2014recalling

that NPOASharks are a framewotkat should facilitate estimation of shark catches, and development and
implementation of appropriate management measures, which should also enhance the collection of bycatch
and compliance with IOTC Resolutions.

The SCRECOMMENDED that the Commissionote the updated status of development and implementation
of National Plans of Action for seabirdsdsharks andthe implementation of the FAO guidelines to reduce
marine turtle mortality in fishing operatigrsy each CPC gwrovided atAppendix M.

7.2.10 Best practice guidelines for the safe release arahtiling of encircled cetaceans

64.

The SCNOTED paperlOTCi 2013 SC16 08 which aimed to providine SC with options for developing best
practice guidelines for the safe release and handling of encircled cetaceans, as requested by the Commissic
Resolution 13/03n the conservation of cetaceaii$ie Resolution aims to mitigate the interactions betw
cetaceans and purse seine fishing gear; gather additional information from CPCs on the interaction rates v
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65.

other fishing gears, in particular gillnets and longlines; and requests that the IOTC SC develop best pract
mitigation and handling guideles for consideration by the Commission at it8 $8ssion in 2014, to mitigate
the impacts of fishing on cetaceans in the IOTC area of competepeeifically, paragraph 6 of Resolution
13/040n the conservation of cetaceastates:
fiThe Commission regsts that the IOTC Scientific Committee develop best practice guidelines for the safe
release and handling of encircled cetaceans, taking into account those developed in other Regional
Fisheries Management Organisations, including the Western and Cerac#icPFisheries Commission,
and that these guidelines be submitted to the 2014 Commission meeting for endorgement

The SCRECOMMENDED thatthe Commission allocates funds in its 2@h#l 201%udges, to produce and

print the IOTC best practice guidelints the safe release and handling of encircled cetaceans. The guideline
could be incorporated into a setlofOTC cet acean i detacéan fdentfieatioifoo Indiarc a r ¢
Ocean fisheries .

7.2.11 Best practice guidelines for the safe release arahtling of encircled whale sharks

66.

67.

68.

The SCNOTED paperlOTCi 2013 SC16 09 which aimed to provide the SC with options for developiesgtb
practice guidelines for the safe release and liandf encircled whale sharks, as requested by the Commission
in Resolution13/050n the conservation of whale sharlgh{ncodontypug. The Resolution aims to mitigate
the interactions between whale sharks and purse seine fishing gear; gather additional information from CPCs
the interaction rates with other fishing gears, amtipular gillnets and longlines; and requests that the IOTC
Scientific Committee develop best practice mitigation and handling guidelines for consideration by th
Commission at its 8Session in 2014, to mitigate the impacts of fishing on whale shatke IOTC area of
competenceSpecifically, paragraph 6 of Resolution 13/@® the conservation of whale sharks (Rhincodon
typug states:
fiThe Commission requests that the IOTC Scientific Committee develop best practice guidelines for the safi
release ad handling of encircled whale sharks, taking into account those developed in other regional
fisheries management organisations including the Western and Central Pacific Fisheries Commission, and
that these guidelines be submitted to the 2014 Commissidimgiee endorsement 0

The SC RECOMMENDED the following Guidelinesfor the safe release and handling of encircled whale
sharks, that should be added as an additional page in the IOTC shark identification guides:

The methods listed below depend on the dimwliof the particular purse seine set, e.g. the size and
orientation of the encircled animal, size of fish in the purse seine set and operation style.
9 Cutting the net when the whale shark is at the surface and separated from the tuna and wh
the operation presents no danger for the crew;
1 Standing the animal on the net and rolling it outside the bunt. A rope placed under the animz
and attached to the float line could help rolling the whale shark out of the net;
9 Brailing sharks (only for small indidual less thaniZB meters).

The crew should never:
1 Pull up the shark by its tail;
1 Tow the shark by its tail.

The SCRECOMMENDED that the Commission allocates funds in its 2014 budget, to produce and print the
IOTC best practice guidelines for the saédease and handling of encircled whale sharks, and for these to be
i ncorporated i nt Shak fard rag xdensificatiom gn IndienT @ceami pelagic fishdries
identification cards.

7.2.12 At-sea trialsof line-weighting options for pelagic longline vesls

69.

70.

71.

The SCNOTED paperlOTCi 2013 SC16 10 Rev_1which detailed the wicomes of atea trialsof different
line-weighting optioms for pelagic longline vessels.

The SCCONGRATULATED the Government of the Republic of Korea, Sajo Indest and BirdLife
International for thehighly successfutollaborative research undertaken to ddiee results demonstrate that
Koreanstyle branchlines can be optsed for a fast sink rate with a weighting regime that appears to have a
very low risk ofimpacting negatively catch rates of target species, with no safety risks to crew and with nc
operational difficulties.

NOTING that further work is required, preferably in areas of high seabird abundance, to achieve robust samf
sizes for assessing thempacts of weights on target and ramnget catch ratesthe SC strongly
ENCOURAGED the collaborative research efforts continue and fothe findings to be presented to the
WPEB in 2014.
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7.2.13 Shark Year (multiyear research) Program

72.

73.

74.

75.

7.3
76.

7.3.1
77.

7.3.2
78.

7.3.3
79.

The SCNOTED paperlOTCi 2013 SC16 18 which provided #ndian OcearShark YeaProgram(multi-year
researchnitiative) for the consideration and potential endorsement by the SC, so that the requirements of I0T
Resolution 13/06n a scientific and management framework ondieservation of shark species caught in
association with IOTC managed fisheriesay be fulfilled by the deadline specified by the Commission (2016
evaluation by th&C).

The SCAGREED that helndian OcearShark Year Program@-ShYP) represents a furthstep to align with

the work of the WPEB with IOTC Conservation and Management Measures (CMMs), particularly to the
recently adopted Resolution 13/066 a scientific and management framework on the conservation of shark
species caught in association witATC managed fisheriedoreover, the SharkYP aims to provide guidance

to WPEB researchers, by prioritising issues related to data collection and research on species biology/ecolc
fisheries and mitigation measures. Finally, by promoting cooperation canddination among WPEB
researchers, the SharkYP aims to improve the quality of the scientific advice on sharks provided to tt
Commission, and to better assess the impact on these species of the current CMMs.

The SCENDORSED the Indian OceanShark YearProgram (multi-year researchnitiative) provided at
Appendix | of papetOTCi 2013 SC16 18 and RECOMMENDED that a detailed multiyear shark research
program be prepared (by a small group of shark expadshe IOTC Secretar)atovering thevariousaspects
raisedin paper IOTC2013 SC16 18 The IOTC budget for 28Lshould include dinding supporto allow the
small group okharkexpertsand the IOTC Secretaritd attend a short adoc meetingTable D).

TABLE 10. Estimated costs for ad hoc expert meeting to draft detailed SharkYP proposal.
Units Total

required (US$)

Meeting room* (3 days) 1,000 3 3,000

Travel costgflights, DSA) :

5 Shark experts plus IOTC Science Manager estimate 6 10,000

Total estimate (US$) 13,000

Description Unit price

*possible in kind support from host institution

The SCNOTED that the Shark Year (mulfiear research) Program will remain a work in progress and may
need to be modified/updated periodically based on progress and the information available. Once the s
working group has developed the detailed plan, funding sHmilsbught from sources external to the IOTC,
where possibleg(g. WWF, GEF, Shark Alliance, PEWY¥or the Shark Year Program to be successfully

i mpl ement ed, it owi I require the active engageme

Report of theEleventh Session of the Working Party on Billfish (WPB11)

The SCNOTED the report of the Eleventh Session of the Working Party on Billfish (iQDC3 WPB11 R),
including the consolidated list of recommendations provided as an appendix to the report.elihg mas
attended by 24 participants (23 in 2012; 27 in 2011) including 10 recipients of the MPF (5;i5 20221).

Length-age keys

The SCRECOMMENDED that as a matter of priority, CPCs that have important fisheries catching billfish
(EU, Taiwan,China, Japan, Indonesia and Sri Lanka) to collect and provide basic or analysed data that would
used to establish lengtge keys and nestandard measurements to standard measurements keys for billfish
species, by sex and area.

Catch, Catth-and-effort, Size data

The SCREQUESTED that all CPCs assess and improve the status of-eattéffort data for marlins (by
species) and sailfish.

Data support

NOTING that the work carried out during the meeting requires an IOTC data expert to be in attendance at ec
meeting to answer the many and varied questions from participants, tiREGOMMENDED that the
Secretariat support team attending the WPB meeting eaxh aleo contain a staff member from the IOTC
Data Section, in addition to the Science Manager and Fishery Officer (Stock Assessment), and for tl
attendance of the third team member to be incorporated into the IOTC budget for 2014 and for all future year:
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7.3.4
80.

7.3.5
81.

7.3.6
82.

7.3.7
83.

7.3.8
84.

7.4
85.

7.4.1
86.

Pakistan gillnet fishery

RECALLING I10TC Resolution 12/1%0 prohibit the use of largecale driftnets on the high seas in the IOTC
area, paragraph 1, which states:
il1. The ussake driftriets bnatlre dnigh seas within the IOTC area of competence shall be
pr ohi HiLtagsdp.eedl e dr i ftnetsodo are defined as gil/l
that are more than 2.5 kilometers in length whose purps® enmesh, entrap, or entangle fish by
drifting on the surface of, or in, the water

the SCNOTED the findings of the study that gillnets in excess of the 2.5 km limit are being used by the
gilinet fleets of Pakistan on the high seas, in coeindon of Resolution 12/12.

MozambiqueChannel billfish fishery

NOTING that at present few scientific observers are being placed on board vessels fishing in the Mozambiq
Channel (between parallels 13D° South). FurtheNOTING the importance of that area for billfish fishery
statistics,the SC recalled tRECOMMENDATION that CPCs whose vessels fish in that area take the
necessary measures to take on board scientific observers as adopted in Resolution 11/04 and to régport the
collected as per IOTC requirements

Recreationaland sports fisheries for billfish

NOTING that in 2011, the Chair of the WPB, in collaboration with the IOTC Secretariat, participating billfish
foundations and other interested parties, commenced a process to facilitate the acquisitionaoidedtott

and size data from sport fisheries, vdloping and disseminating reporting forms to Sport Fishing Centres in
the region, te SCRECOMMENDED that the Chair and Vie€hair work in collaboration with the IOTC
Secretariat and the African Billfish Foundation to find a suitable funding source eaad imvestigator
(university or consultant) to undertake the project outlinedigpendix VI of the WPB11 repoftOTCi 2013i
WPB11 R). The aim of the project will be tenhance data recovery from sports and other recreational fisheries
in the western Indian Ocean region. The WPB Chair should circulate the concept note to potential fundir
bodies on behalf of the WPB. A similar concept note could be developed for ajlugrsrin the IOTC area of
competence at a later date.

Parameters for future analyses: stock assessments

NOTING that the current time frames for data exchange do not allow enough time to conduct thorough sto
assessment analyses, and this could hadetrimental effect on the quality of advice provided by the WPB, the
SCRECOMMENDED that exchanges of data (CPUE indices and coefficient of variation) should be made a
early as possible, but no later than 30 days prior to a working party meetingt stothaassessment analysis
can be provided to the IOTC Secretariat no later than 15 days before a working party meeting, as per
recommendati ons of Thée $CealscSEBICOURAGED tata $otba used sn:stock assessments
including CPUE stanardisations, be made available not less than three months before each meeting by CPC
and where possible, data summaries no later than two months prior to each meeting, from the 10T
Secretariat; and RECOMMENDED that data to be used in stock assessmeciisiing CPUE
standardisations be made available not less than 30 days before each meeting bydCP¢$R0QT ST14

R; p68)

SwordfishNominal and standardised CPUE indices

NOTING the request from the Commission in 2013 that the southwest region continue to be analysed as
special resource, in addition to the full Indian Ocean assessment, tREGOMMENDED that CPCs with
longline fleets with important swordfish catches in the lseest Indian Ocean (EU, Taiwan,China and Japan)
undertake revised CPUE analysis for their longline fleets in the southwest Indian Ocean, in addition to CPL
analysis for the entire Indian Ocean.

Report of theFifteenth Session of the Working Party on Tropical Tun§&/PTT15)

The SCNOTED the report of therifteenthSession of the Working Party drropical Tunag(IOTCi 2013i
WPTT15 R), including the consolidated list of recommendations provided as an appendix to theTitegport.
meeting was attended by 46 participants (47 in 2012; 49 in 2011), including 10 recipients of the MPF (8 |
2012; 13 in 2011).

Spatial assessment and management of tuna populations

The SC AGREED on the necessity to perform additional research on population structure to challenge the
current paradigm of a single panmictic spawning population throughout the entire Indian Ocean, which hi
strong implications for management. Applying genetics, otolittrashemistry, parasitology and analysis of
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7.4.2
87.

7.4.3

88.

89.

7.4.4

90.

7.4.5

91.

7.4.6
92.

7.4.7
93.

7.4.8
94.

the I0TC tagrecovery dataset is likely to provide the information required to determine if stocks are being
assessed amdanaged at the appropriate scales.

Data collection and processing systems

The SCTHANKED Japarand Taiwan,Chingor addressing some of the concerns raised by the WPTT in 2012
about data collection and length frequency processargi RECOMMENDED that both Japan and
Taiwan,China,as well asthe IOTC Secretariat continue joint work, in comp®n with countries having
longline fisheries, to address other issues identified by the W&ichas conflicting trends in the longline
CPUE among the main longline fleetise lack of specimens of small size from the samfae3aiwan,China
longline fleet, and discrepancies in the average weights estimated using the availablanckéfort and
length frequency dat@ar the Japanese longline fleet

Length Frequency intersessional meeting guidelines

NOTING the size data issuedigcrepancie size data (low sampling rate, uneven distribution of sampling in
regard to the spatial extent of the fishery) in the Japan and Taiwan,China tropical tuna datarsiisil by

the WPTT in 2012 and 20X8d the Scientific Committee in 2012, t8€ RECOMMENDED thatthe course

of action outlined irpara 105 of thisreport is undertaken

The SCNOTED that the data collection and processing systems used for disttetlongline fisheries tend

to apply to all oceanAGREEING that it is likely that the issues identified for the Indian Ocean also apply to
other areas. In this regard, ti8C REQUESTED that the IOTC Secretariat informs other ttRBMO
Secretariats about the issues identified and facilitates participation oftéféio the WPDCS, where required.

European Union fishery statistics

The SCNOTED errors in the procedure used to correct the species composition of the European Union pur:
seine catches on fremvimming schools. This error resulted in an enmresentation (2080%) of bigeye tuna

on free swimming schoolm the statistics provided to the IOTC Secretariat, compared to the composition
produced by the species sampling. Recalling the need for the European Union to submit corrected catches
speciesto the IOTC, theSC REQUESTED that EU scientists document all estimation procedures and the
changes in species composition arising from them and report this information at the next session of the WP"
in 2014.

India fisheries

NOTING the potential utility of the longline CPUEs derived from the research surveys conducted by the
AFi shery Sur VSERECONMMENDEDIthatdas a higtn priority, India undertake a standardisation
of the CPUE series, with the support of the IOTC Sedadt and for this to be presented at the next WPTT
meeting.

Consultants

The SC NOTED the excellent work done by IOTC consultants in 2013 on a range of projects from
Management Strategy Evaluation to the bigeye tuna SS3 stock assessmHEC&AME NDED that their
engagement be renewed for the coming year to supplement the skill set available within IOTC CPCs. /
indicative budget is provided &tble 1.

TABLE 11. Estimated budget for IOTC consultants to be engaged agdrapnas in 2014

Description Unit price Units required Total
Tropical tuna Management Strategy Evaluation (fees)  US$450 35 15,750
Tropical tuna Management Strategy Evaluation (travel) US$8,000 1 8,000
Tropical tuna Stock Assessment (fees) US$450 35 15,750
Tropical tuna Stock Assessment (travel) US$8,000 1 8,000
Total estimate (US$) 47,500

Data quality impacts

The SCNOTED that he data quality was integréd the accuracy of stockssessments. IOTC is one of the
most transparent turRF MO 6 s destribingthe quality of the information used iits assessmesatThedata
issues areommoni n ot her RFMO®&s b uand desaribes linysucta detiilthe asksessingne d
reports A concern was expressed on the quality of informaised in these assessments, as the coverage from
CPCb6s i s r edforcingthegSecoetareatrto makemstimates for a large number of fleets and areas.

EU FAD management plan

The SCNOTED paper IOTCi 2013 SC16 INFO5 which detailed the EU,Spaifish aggregating device
management plan from 2010 to 20T3e EU has been developing similar plans for alpiisse seindleets
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7.4.9
95.

96.

7.5

97.

7.5.1

98.

and also for its anchored FADs in La Réunions lthought thathese plansnay be a useful template for other
CPCs to corider when developing their own management plans for submission to the Commission.

Bigeye tuna growth

The SCNOTED paper I0TC2013 SC16 INFO6 which suggested that there may be inconsistencies in the 2
stanza growth curve used in the assessment, as there is rapid growth in the early life historArstages.
alternative growth curve was presentedbigeye tuna smaller than 50 cm based on tagdatg which affect

the catch at size used in the assessment. This may have an effect in the current stock assessment resul
bigeye; however, preliminary analysis presented in the paper as well as further analysis done based on WF
work showed that tinfinal perception of the stock statusing the new growth cunis similar tothatgathered

by the WPTT which confirm the robustness of the bigéyraassessment to different sourcaiotertainty as
investigated by the working party

NOTING that anychanges in growth curves should be considered in conjunction with changes in natura
mortality and other biological parasers used in the assessmdahe SCREQUESTED that the WPTTinter-
sessiondy investigate bigey&na growth rates fandividuals less than 50 cmn conjunction with the changes

in other biological parameter (such as natural mortality) and the effect that this may have into stock assessir
to be presented to the next WPTT meeting.

Report of the Ninth Session of the Working Party orata Collection and Statistics (WPDCS09)

The SCNOTED the report of théNinth Session of the Working Party @ata Collection and Statisit¢EDTCi
2013 WPDCSO09R), including the consolidated list of recommendations provided as an appendix to the repor
The meeting waattended by 3 participants 21in 2011, including5 recipients of the MPFX(in 2011).

Resolution 10/02 Mandatory statistical requiremsrfor IOTC Members and Cooperating NeGontracting
Parties (CPCbs) .

The SCRECOMMENDED that theCommissioramenddOTC Resolution 10/02s follows

1 Adding the following definitions in order to clarify the type of fisheries, area and species covered by
Resolution 10/02:

o Longline fisheries: Fisheries undertaken by vessels in the IOTC Record of Authorized Vessel
that use longline gear.

0 Surface fisheries: All fisheries undertaken by vessels in the IOTC Record of Authorized Vessel:
other than longline fishiges; in particular purse seine, p@edline, and gillnet fisheries.

o0 Coastal fisheries: Fisheries other than longline or surface, as defined above, also called artisar
fisheries.

o |IOTC Area of Competence: as described in Annex A of the IOTC Agreement.

0 Species: refers to all species under the IOTC mandate as described in Annex B of the I0OT(
Agreement, and the most commonly caught elasmobranch species, as defined by the Commiss;
in IOTC Resolution 13/03 or any subsequent revisions of this Resolution.

0 Support vessels: Any types of vessels that operate in support of the fishing activities of purs
seine vessels.

1 Specify the requirements for Nominal Catch data, including:

0 Changing the term Nominal by Total;

o Change the tim@eriod resolution of Total catadata from Year to Quarter, in order to be able to
assess the seasonality of fisheries that do not reportaatidffort data;

0 Request separate reports for retained catches (in live weight) and discards (in live weight ¢
number), as per the above resialn.

1 Specify the requirements for Catch and effort data, including:

0 Surface fisheries: Extend the requirements to report catch and effort data by type of fishing mod
to other fisheries that use FADs, drifting or anchored; and ensure that the efforepoited are
consistent with those requested in Resolution 13/03 or any subsequent revisions to suc
Resolution;

o Coastal fisheries: Specify the timperiod to be used to report this information, preferably Month.

1 Specify that Size Frequency data shallfeported according to the procedures described in the IOTC
Guidelines for the Reporting of Fisheries Statistics (instead of those set out by the IOTC Scientifi
Committee).

1 Specify the requirements for data on supply vessels, including:

o0 Change the termupply to Support (Support Vessels);
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7.5.2
99.

7.5.3

100.

754

101.

102.

103.

104.

7.5.5

105.

o0 Indicate that data on the activities of support vessels shall be reported by the flag country of th
vessels that receive the assistance of the support vessel (and not by the flag country or ott
parties);

0 Request theame of the purse seiners that receive assistance from each support vessel;

1 Recall Resolution 13/08 which contains provisions for CPCs to collect more detailed information on Fisl|
Aggregating Devices

Resolution 11/04 On a regional observer scheme

The SCNOTED that the number of trips covered by observers over the total number of trips estimated fo
longliners have been used to estimate levels of coverage on longline fleets, further noting the difficulties th
some countries have to use the numberedfaperationscoveredby observers over the total humber of
setgoperationdy their fleets, asequested by the Commission. Using the numberis as unit of effort to
measure coverage by observers may not be appropriate as longline fishing teptecdnfor more than one
year and are usually not fully covered by scientific observers. For this reason, and acknowledging tt
difficulties that some countries have to estimate the total number dfmatstiondor their fleets, the use of
alternative uits of effort may be appropriate to assess coverage, thRESTOMMENDED that the total
number of daystsea covered by observers versus the total number ofattags for each fleet over a year is
used instead of the number of ¢eperations

Availability of IOTC statistics for 2012

NOTING that some coastal countries in the IOTC region, such as Iran, use the Lunar (Hijri) Calendar instes
of the Gregorian Calendar, which poses difficulties to report data before the deadline, as they mawatfeur
instead of six to prepare all information, following the end of the Lunar, y)eerSCREQUESTED that the
countries concerned bring this matter to the attention of the Commission, where required.

General discussion on data issues

The SC NOTED that India had reported very incomplete catches and effort, and no size data, for its
commercial longline fleetOver 60 longliners from India had operated in the Indian Ocean during @D06
TheSCRECALLED the recommendation from the WPTT that scieatistm Taiwan,China assist India in the
estimation of catches of IOTC species and sharks for this Witbtthe majority of those vessels used the flag

of Taiwan,China in the past. TH&C thanked the scientists from Taiwan,China for offering assistande a
RECOMMENDED that India reports a revised tirseries of catch and effort for its longline fleet, where
required, as soon as the review is figedi.

NOTING that to datel.R. Iran has not reported catch and effort data to the IOTC Secretariat as per the 10T(
Requirementsthatthe WPEBhad previously recommendégiat |.R. Iran strengthen its monitoring of catches

of sharks from both the logbook and observer programieedthat I.R. Iran is setting procedures in its
databases that will make it possible to report catch and effort data for its fisheries as per the IOTC standard:
the futureithe SCRECOMMENDED thatl.R. Iranfinalisesthis work and reports the available seriésaich

and effort data for its fisheries as a matter of priority.

The SC NOTED the difficulties that some countries have to report data to the IOTC as per the requirec
standardsand that this lack of reporting originates in some cases from an insuffigigterstanding of the
IOTC Requirements. In this regard the IOTC Secretariat will receive financial support from thendsd
IOC-SmartFish Project for the orgaation of a regionalvorkshop to understand the IOTC Data Requirements
andREQUESTED that the IOTC Secretariat considers funding scientists and statistical officaragerérom

non 10C countries to the Workshop, in particular from Iran, Indonesia and Sri Lanka.

The SCNOTED that Indonesia has had difficulties to report information on the size data, catch and effort an
observer trip report data, which have been collected for its longline fleeRBQIWESTED that the IOTC
Secretariat assist Indonesia with these tasks sofasilitate reporting of this information in the future.

Review of length frequency data from longline fleets and likely impacts on the assessments

The SCREQUESTED that joint work on the documentation of procedures for the collection, processing and
reporting of size frequency data continues, based on a template produced by the IOTC Secretariat, in particul
9 Full description of the type of sampling platforms used (e.g. commercial boats, research boats, trainit
boats, etc.), and collecting sour¢egy. fishermen, researchers, scientific observers, etc.)
9 Full description of the sampling protocols used, on each (e.g. full enumeration of every set, every oth
set, first 30 fish from each set sampled for size, etc.), by type of sampling platfornolkeot g
source.
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7.5.6

106.

7.5.7

107.

108.

7.5.8

109.

7.5.9

110.

1 Type of measurements collected (e.g. gikedigutted weight, fork length, etc.) and measurement
tools used (calliper, measuring board, measuring tape, scale, etc.) by type of sampling platforr
collecting source, and species.

1 Type of tmearea stratification used for each species (e.g. quarter and defined area) and procedur
used for the estimation of sampled weights in each stratum, including all equations used for th
conversion of norstandard measurements into standard measurerbgrépecies (e.g. deterministic
conversion using a single length weight equation for all areas and time periods, etc.).

1 Description of any other procedures which involve the use of length frequency data (e.g. estimation
weights from the numbers repaitan logbooks and substitution scheme in the case that lengths are not
available in areas where there are catches and effort recorded, etc.).

Recommendations to improve the quality of the statistics at the IOTC

NOTING thatthe SC had previously reqgetedthat the Maldives estimate the quantity of bigeye tuna being
caught by its fisheries, in particular those operating around anchored BERDSCNOTED that Maldives is
working with the IOTC Secretariat in the estimation of ratios of catch yellowfin tuna:bigeye tuna for its
fisheries, andENCOURAGED that Maldives finakes this work as soon as possible and reports a new series of
catch to the IOTC and d¢hresults of this analysis to the next Meeting of the WPDCS and WPTT.

Review of norstandard to standard measurement equations available for IOTC species

NOTING that there is aeed to select a set of official equations to be used in the prepahiignut files for

the assessments of stocks of IOTC species and sharks, or other procedures used on those agsaagnbents
more appropriate that the sets of equations to be used for each stock are selected by the Working Pal
responsible for thassessments of those stacks

The SCREQUESTED that document 10T(2013 WPDCS0913 Rev_1be forwarded by the chair of the
WPDCS,to the Working Parties concerned for further consideration. The official set of equations and the bas
data used to derive those equatisheuld be added to the IOTC websif¢here possible, the Working Parties
shouldcontemplate the use of keys to certfrom nonstandard measurements to standard measurements over
deterministic methods.

Status and use of the data reported in Observer Trip Reports

NOTING that the observer trip report is submitted in an electronic forthat SCREQUESTED that the
IOTC Secretariat creates a template, preferably using MS Excel, to facilitate reporting of this information, an
makes it available through the IOTC Web Page.

IOTC Data Summary

The SC NOTED the plans from the IOTC Secretariat to resume publication of the IOTC Data Summary in
electronic form, including work on the sgp of anonline querying facity in the IOTC Web Site, which will
allow site users to filter nominal catch and catnideffort data using a range of criteria and vissealihe
output in table or graphic format, including different types of charts, figures and Tegsork will facilitate

the use of information in the IOTC Databases by the general plihicSCRECOMMENDED that the IOTC
Secretariat carries out this work during 2014 and presents the new system to the next meeting of the WPD
for suggested improvements

7.5.10 Cooperation with other projects in the region

111.

112.

7.6

113.

The SCNOTED that Phase Ill of the IOTOFCF Project camto an end in March 2013. All activities
undertaken during Phase Il of the Project are summarised in the-@FGE Project Comprehensive Report,
which can be made available upon request. In addition, as part of the ongoing cooperation between the E
funded Project COBmartFish and the IOTC the IOTC Secretariat has coordinated the implementation of dat
collection activities in Madagascar and Comoros. Finally, the IOTC Secretariat is working with the Bay o
Bengal Large Marine Ecosystems (BOBLME) Projeztstrengthen data collection and processing in Sri
Lanka, as a continuation to activities previously covered by the 1OFCF Project.

The SCTHANKED |0Ci SmartFish, BOBLMEJapan and the IOTC Secretariat for providing financial and
technical support tassist the implementation of the IOTC Observer Scheme in coastal countries of the IOT(
area of competence.

Update on the inteisessionalvork of the WPM small working group on Management Strategy Evaluation

The SCNOTED paperlOTCi 2013 SC16 11 which provided an pdate on the intesessional work of the
WPM small working group oiManagement Strategy Evaluatjaas well as the two reports of the WPM small
working groups provided in paper IOT2013 SC16 INFO7 and I0T€2013 SC16 INFO8, which outline the
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116.

117.

118.

1109.

main outcomes and recommendations from the two meetings on MSE work undertaken by the WPM sm:
working group in 2013.

The SCACKNOWLEDGED the work that has been carried out irgessionally by the WPM MSE group and
thanked its members for the progressiemdd so far. The development of tools that would best allwv
evaluation ofthe likely impacts and the relative merits of alternative management options was considered to |
a necessary step for the precanéiry management of IOTC stocks.

The SCNOTED the need for the Commission, it®@mitteés and CPCs to develop a better understanding of
management strategy concepts, including reference points, harvest control rules and the role of managen
strategy evaluation. There is also a need to explain lanifly¢he roles of the Commission, the SC and MSE
through the process. To achieve this, the FECOMMENDED a process of familiarisation and capacity
building at multiples levels as follows:

I The Chair of the Commissiooonsidersincluding an agenda item for each Commission meeting,
whichwoul d provide Commi ssionerés with annual u
kept abreast of the methods and processes being undertaken as part of the broader IOTC MSE proc
This shouldalso cover a dialogue among scientists, managers and stakelooldesses related to the
specific formulation of management objectives that are required for a complete formulation an
evaluation of management plans through MSE. order to accelerate #hiprocess the SC
REQUESTED that thelOTC Secretariat seek fundingfand coor di n adbrethedopid s i
associated with the 2014 Commissioreeting In addition, to prepare a workplan for the MSE
dialogue in consultation with the WRM

I The IOTC Seretariat coordinate the development and delivery of several training workshops focusec
on providing assistance to developing CPCs to better understand the MSE process, including hc
reference points and harvest control rules are likely to function iQ&E€ Icontext. The implications
of IOTC Resolution 12/0bn the implementation of the precautionary approact IOTCResolution
13/10 on interim target and limit reference poirasd a decision frameworghould be incorporated
into the workshogp The SCREQUESTED t h a 't the Commi ssionds bud:
funds for this purposesdetailed inTable12.

The SCRECOMMENDED that the Commission allocate funds in the £2ahd2015I0TC budgets, for an
external expert on MSEo 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 warkshdptailed in
Tablel2.

TABLE 12. Estimated budget for IOT€onsultants to be engaged in MSE training workshops in 2014 and
2015

Description Unit price Units required Total
2014

Training materials US$,000 1 2,000
Consultant fees $350 30 7,500
Travel (2 trips) US$10,000 2 20,000
2015

Training materials US$,000 1 2,000
Consultant fees $350 30 7,500
Travel (2 trips) US$10,000 2 20,000
Total estimate (US$) 59,000

The SCREQUESTED that CPCs with available expertise in this field make every effort to allocate personnel
and funds to collaborate in this work, and that avenues of funding that might be available for this are full
explored.

The SCREQUESTED that the MSE development pexs be carried out in collaboration and witthe
involvement ofthe species Working Parties, to better sdilihe available expertise in albbrking parties. The
WPM chair shouldstablish communication channels with working party Chairs andGhiegrs toensure that
this is carried out for all relevamtorking parties in 2014, as was done this year with the Working Party on
Tropical Tunas.

The SCREQUESTED that the MSE processdlude as one of its outcomes the analysis of the robustness and
suitability of the current set of interim reference points, and that the WPM include this in its workplan for
2014 15.
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7.6.1

123.

124.

125.

7.7

126.

127.

128.

The SCNOTED that ISSF is actively proposing in all tuna RFMOs the adaptf fishery management
decision frameworks (Harvest Control Rules and Reference Points) which are necessary components of .
system for the sustainable management of tuna fisheries. ISSF strongly supports the work of the IOTC SC
this area and its whrplan for carrying out a Management Strategy Evaluation exercise to inform the
Commission on long term harvest control rules to best achieve its management objéstinesed, this
process requires jargdree dialogue with Commissioners and stakehaldempromote an understanding of the
tradeoffs and risks of alternative harvest control rules designed to achieve the Commission's manageme
objectives. It also requires capacity building efforts to ensure a common understanding of the approach. It w
noted that the now approvéslobal Environment Facility (GEFAreas Beyond National Jurisdiction (ABNJ)
Tuna project, provides opportunity for such capacity buildingfuither MSE work, including progress on
MSE development and organisationmairkshops® encourage dialogue.

The SCNOTED that theWorld Wide Fund for Nature (WWF) is a lead agency for a number of outputs of the
GEFABNJ project ASustainable Management of Tuna F
One of the components of tieyear project focuses on supporting the implementation of sustainable and
efficient fisheries management and fishing practices. The first workshop in support of this will take place in S
Lanka in late March 2014

The SCNOTED that the range of management tools to be explored under the MSE approach should be kept
open as possible, including both input and output controls or others such as time/area closures, so as to be &
able to inform the Commséion on their likely mets. The currently available data limits the range of options
that can be evaluated quantitatively with the necessary precision. Data availability is likely to limit the inclusiol
of sociceconomic factors in the evaluation of management plans, atrigast short and medium term.

Presentation on Management Strategy Evaluation for Fisheries Management

The SCNOTED the presentation on the essential elements of Management Strategy EvédM&tdcarried

out by members of WPM small working group.€Thasic ideas behind simulation testing and the structure of
the simulation models being assembled were prese
the issues involved in this line of work. The practical demonstration, in which ashegample results from
various simple MSE runs were available for inspection and comparison was also considered very informative

The SCNOTED the essential role that will be played by the explicit dééin of existing multiple, and
possible conflicting objectives, and the quantification and perception of the risks associated with those
objectives for both stocks and fisheries.

The SCACKNOWLEDGED the need for further efforts at building up the capacity of the different bodies of
IOTC to fully understad the complexities of some of the concepts and methods being utilised by this and othe
WPs, andREQUESTED that the WPM small working group organise and carry out, iardmation with the

SC chair, future practical sessions to explain in detail the method results used it the MSE work being
carried out.

Outcomes of the informal workshop on CPUE standardisation

The SCNOTED paperlOTCi 2013 SC16 12 whichoutlined the main outcomes and recommendations from
the informal workshop on CPUE standardisatidntotal of 24 people attended from 15 countries and 23
presentations were made. The workshop covered a large amount of informatthe oarrent status of
standardiations across the different species in the IOTC are&oaipetence Issues relating to figery
improvements over time or spatial complexity of the fishery and stocks were discussed, as well as details of
appropriate statistical methods tis&iould be applied in standardi®ons. Finally, comparisons with other tuna
RFMOb6s wer e waa dgeeed having somet objective criteria for usage of a CPUE series in ar
assessment would lzeuseful endeavour by the IOTC.

The SCENDORSED all of the recommendations from the workshop, contained in papé&i 2013
SC16 12. In particular, the S(RECOMME NDED th a t in areas where CPUE©OGS
encouraged to meetintesre ssi onal ly to resolve the differences

to develop a combined CPUE from multiple fleets so it may capture the true abundancé\pptteaches to
possibly pursue are the following: i) Assess filtering approaches on data and whether they have an effect,
examine spatial resolution on fleets operating and whether this is the primary reason for differences, and
examine fleet diciencies by area, iv) use operational data for the standardization, and v) have a meetin
amongst all operational level data across all fleets to assess an approach where we may look at catch r
across the broad areas.

NOTING the CPUE issues identilieby the WPTT in 2010, 2011, 2012 and 2013 and the Scientific
Committee in 2012as well as the informal CPUE workshop in 20t SC RECOMMENDED that further
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130.

131.

132.

7.9
7.9.1

133.

134.

7.9.2

135.

136.

inter-sessional work be carried out in conjunction with the IOTC Secretariat on the majonlengliCP C6 s i
Indian Ocean in early 2014 using operadilatata to address issues identified in the CPUE Workshop Report.

The SCEXPRESSED concern that the majority of the important recommendations issued by the SC to the
various working parties in premiis years in regards to CPUE standardisation have often not been addresse:
and that there was no major progress on these issues during the past two years. Therefore, the
REQUESTED that the scientists in charge of this work make every possible effoontider those guidelines

in future CPUE standardisation work in order to improve the quality of CPUE series which are essential 1
stock assessments.

Estimation of fishing capacity by tuna fishing fleet in the Indian Ocean

The SCNOTED paper I0TGC2013 SC16 19 whichoutlines the main outcomes and findings from the report
on estimation of fishing capacity by tuna fishing fleets in the Indian OGédsnresults presented in the study
show that the contribution of vessels betweei2d5m LOAIN the Indian Ocean has increased substantially in
recent yearsvessels of this size that operate within the EEZ of coastal countries are not required to provid
catchandeffort and size data as per the same resolution as vessels infieREzord of Aithorized vessels.
Thus, the SGRECOMMENDED that the Commission considers extending requirements for these vessels ir
IOTC Resolution 10/02 tequaly apply toall of theAuthorized vessels.

NOTING that some CPCs will be providing updates on the numbédishifig units operated under their flag,

as requested in IOTC Circular 79/13, in the future, theREQUESTED the IOTC Secretariat to update the
information in the I0TC databases accordingly. In particular India, France (OT) and Malaysia indicated the
they will provide this information soon.

NOTING that the report highlights a number of issues that require further consideration, the SC
REQUESTED that the IOTC Secretariat forwarded the report to the relevant working parties for their
consideration, in padular the WPDCS (and WPFC).

Summary discussion of matters common to Working Parties
Meeting participation fund

NOTING that the IOTC Meeting Participation Fund (MPBEjlopted by the Commission in 2010 (Resolution
10/05 On the establishment of Bleeting Participation Fund for developing IOTC Members and-non
Contracting Cooperating Parti®swas used to fund the participation %8 national scientists to thé&/orking

Party meetingaind SCin 2013(42in 2012), all of which were required to submidaoresent a working paper

at the meeting, th&C strongly RECOMMENDED that this fund bemaintained into the futurdhe MPF is
currently funded through accumulated IOTC budgetary funds and voluntary contributions by CPCs. Th
Commission may need to develapd implement a procedure for supplying funds to the MPF in the future, as
specifiedin Resolution 10/05.

NOTING that the Commission had directed the Secretariat (via Resolution 10/05) to ensure that the MPF |
utilised, as a first priority, to support the participation of scientists from developing CPCs in scientific meeting
of the IOTC, including Working Partiesther than nosscience meetings, tt#C RECOMMENDED that the
Secretariat strictly adhere to the directives of the Commission contained in Resolution 10/05, includin
paragraph 8 whhe €und valltba allecatedtinhsach a way that no morentB&% of the
expenditures of the Fund in one year is used to fund attendance-szieatific meetingsd Thu s , 75
annual MPF shall be allocated to facilitating the attendance of developing CPC scientists to the Scienti
Committee and its WorkinBarties.

Capacity building activities

The SCNOTED paper IOTC2013i SC161 INFO9 which provided the SC with an opportunityrezonsider the
science capacity building activitiemgreed to at SC15 in 201Blanned by the IOTC Secretarititat will
revolve arounddur core topics:

1 Connecting science and management in the IOTC process

9 Basic stock assessment training

1 Advanced stock assessment courses with IOTC Member countries and international experts

1 Experimental design, analysis of ecological gatd computational methods in quantitative ecology

The target audience for these workshops will vary depending on the topic, from national scientists to midd
managers who support IOTC Commissioners, from developing coastal states in interpretingcsatbvitié
from the SC.

The SCRECOMMENDED that the Commission increase the IOTC Capacity Building budget line so that
capacity building workshops/training can be carried out in428id 205 on the collection, reporting and
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140.

7.9.4

analyses of catch and effort déoa neritic tuna and tunbke species. Where appropriate this training session
shall include information that explains the entire IOTC process from data collection to analysis and how tt
information collected is used by the Commission to develop Caatsmmand Management Measures.

The SCNOTED that Australia had secured funding for 2014 to carry out science capacity building activities.
Where possible, these activities will be combined with those planned by the IOTC Secretariat.

The SCNOTED that SWIOK and BOBLME al so planned to contri
capacity building activities in 2014.

The SCNOTED that Indonesia proposed to provide an establishment/facility within the Research Institute fo!
Tuna Fisheries (RITIBali) dedicated for IOTC scientists and managers to support the IOTC science ,process
e.g.stock assessment and capacity building actsvitie

Environmental condition&unctioning

NOTING the importance of the environmental conditions and their-artaual variability on CPUE indices of
IOTC speciesand more generally, on recruitment and biomass, theEBQUESTED that theworking parties

take into account more environment and ecosystated issues when undertaking stock assessment analyses.
This could be achieved by encouraging a greater participation of oceanographers and ecosystem modeller
the work of thavorking partiesAdditional funds may be needed to attract modellers to IOTC working parties.

IOTC species identificatiorcards
Billfish

141. The SCEXPRESSEDits thanks to the IOTC Secretariat and other experts involved in the development of the

identification cards for billfishand RECOMMENDED that the cards be translated into the following
languages, in priority order:afsi, Arabic, Indonesian, Swahili, Spsh, Portuguesd@haiand Sri Lankapand

that the Commission allocate funds for this purpose. The Secretariat should utilise any remaining funds in t
IOTC Capacity Building budget line for 2013 to translate the cards.

142. The SCRECOMMENDED that the Commision allocate additional funds in 2015 to further translate and

143.

144.

print sets of the billfish identification cardsydget estimatelable B).

TABLE 13. Estimated translation, production and printing costs for 1000 seigenfification guides for
billfish.

Description Unit price Un!ts Total
required
Translation (per language) $1000 7 7,000
Typesetting $1000 4 4,000
Billfish ID cards $6 1000 6,000
Total estimate (US$) 17,000

Seabirds, sharlkand marine turtles

The SCEXPRESSEDits thanks to the IOTC Secretariat and other experts involved in the development of the
identification cards for marine turtles, seabirds and stemdlRECOMMENDED that the cards be translated
into the following languages, in priority orderaiBi, Arabic, SpanishPortuguesendIndonesianand that the
Commission allocate funds for this purpose.

The SCRECOMMENDED that the Commission allocate additional funds in 20540 translate and print
further sets of the shark, seabird and marine tigi#etification cards (budgeistimateTable H).

TABLE 14. Estimated translation, production and printing costs for 1000 sets of identification guides for marin
turtles, seabirds and sharks.

Description Unit price Un!ts Total
required

Translation (per language) $1,000 3 3,000
Typesetting $1,000 3 3,000
Marine turtles ID cards $5 1,000 5,000
Seabird ID cards $7 1,000 7,000
Shark ID cards $7 1,000 7,000
Total estimate (US$) 24,000
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Tunas and mackerels

145. The SCNOTED thestatus ofdevelopment of species identification cards for all tunas under the IOTC mandate
(three tropical tuna, two temperate tuna and sixiodrina and mackerel species), antéracting with IOTC
fisheries,which will be usedo improve specieglentification and data quality being submitted to the I0TC
Secretariat.

146. The SCRECOMMENDED that the Commission allocaselditionalfunds in the 204 15 budget totranslate
and print sets of identification cards fadhe three tropical tuna, two temperat@d, and six neritic tuna and
seerfishspecies under the IOTC mandateting that the total estimated production and printing costs for 1000
sets of the identification cards is around a maximum of182P0 Table B). ThelOTC Secretariat shall seek
funds from potential donors to print additional sets of the identification cards at US$5,500 per 1000 sets
cards.

TABLE 15. Estimated production and printing costs for 1000 sets of tuna species identification card
(11 speces of tropical, temperate and neritic tunas and mackerels)

Description Unit price Units required Total

Purchase images US$100 22 (2 per species, plus 2 covers 2,200
Contract days US$350 20 7,000
Printing plates / plate US$100 15 1,500
Printing /1000sets US$5500 1 5,500
Total estimate (US$) 16,200

Fishing hook identification cards

147. NOTING the continued confusion in the terminology of various hook types being used in IOTC fisheries, (e.g
tuna hook vs. -hook; definition of a circle hook), th8C RECOMMENDED that the Commission allocate
funds in the 20145 IOTC Budgé to develop an identification guide for fishing hooks and pelagic fishing
gears used in IOTC fisherieshd total estimated production and printing costs for the first 1000 sets of th
identification cards is around a maximum of US$DE, (Table ¥). 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 16. Estimated production and printing costs for 1000 sets of identification guide for fishing
hooks and pelagic fishing gears used in IOTC fisheries.

Description Unit price Un!ts Total
required

Purchase images US$100 25 2,500

Contract days US$350 20 7,000

Printing plates / plate US$100 15 1,500

Printing /1000 sets US$5500 1 5,500

Total estimate (US$) 16,500

Identification cardsi general

148. The SCAGREED that IOTC CPCsshouldtranslate, print and disseminate the identification cards to their
observers and field samplers (Resolution 11/04), and as feasible rtfisthiaiy fleets targeting tun&jnalike
and sharkspecies. This would allow accurate observer, sampling anddigtata on tuna and tutike
species to be recorded and reported to the IOTC Secretariat as per IOTC requirements.

7.10 Chairs and ViceChairs of the Working Paiies

149. The SCRECOMMENDED that the Commission nond endorséhe Chairs and Vic€hairsfor each of the
IOTC WorkingParties, aprovided inAppendix VI.

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

150. The SCNOTED that he Commission, at its {5Sessiondecognized that piracy activities in the western
Indian Ocean, have had substantial negative consequences on the activities of some fleets, as well as the |
of observer coverage in these areas. The Commission requests that the Scientific Comnsisi¢lecasBect of
piracy on fleet operations and subsequent catch and effoddten ( par a. 40 of the S15

151. The SCNOTED that he Commission, atits6"Se s si o n recodnised thé severe émpact of piracy acts
on humanitarian, commercial andsfiing vessels off the coast of Somalia and noted that the range of the
attacks extended towards almost all of the western Indian Ocean, notably toward Kenya and Seychelles, w
attacks being reported in their respective EEZ ( par a. rdp@td of the S16
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The SCNOTED that dthough no specific analysis of the impacts of piracy on fisheries in the Indian Ocean
were presented at IOTC working party meetingsdh3® many papers demonstrated some level of impact on
fishing operations in the western lad Ocean (Somali Basin) and other areas as a result of relocated fishing
effort. Specifically, that there has been a substantial displacement of longline catch andrigffdt into
traditional albacore fishing areas, therebgr@asing fishing pressure on this species. Since 20t annual
catchesof tropical tunashave declined steadily, largely due to the continued decline in the number of active
Taiwan,China longliners in the Indian Ocedfig( 29. As a direct result of piracy activities in the western
Indian Ocean, many of the gillnet vessels from the |.R. Iran targeting tropical tuna species on the high seas h
moved back to the EEZ of I.R. Iran and are now targeting yellowfin tuna and Idngtaih the Arabian Sea or
neritic tuna and tunbke species in the coastal waters of the I.R. Iran. This has resulted in substantial increase
in the total catch and effort of neritic tuna and tliika species under the IOTC mandate.

The SCNOTED thatfishing effort by the purse seine fleets shifted east by at least 100 miles durifid 2008
compared to the historic distribution of effoRig. 1) although vessels remained in the area impacted by piracy
due to the presence of orgsd military personnel. Piracy was also likely to influence the behaviour of-small
scale fishing vessels which have declined in number and effort within the region.

The SCNOTED that he relative number of active longline vessels in the IOTC area of cenygetieclined
substantially from 2008 until 201Ei@. 2a, B, as did the purse seine fleelisy. 29.The decline was likely due

to the impact of piracy activities in the western Indian Ocean. Japan reporestliction of 120 longline
vessels between 2006 and 2011, with 68 remaining in 2011,which corresponds to a decrease of total catcl
about 80% (for bigeye tuna and yellowfin tuna combined). In recent years, the proportion of fishing effort c
the Japarse longline fleet sharply decreased in the namtistern Indian Ocean (off the Somalia coastline),
while fishing effort increased in the area south of 25°S, especiallgafth Africa andn the Mozambique
Channel and, to a lesser extentwéstern Austilia. The 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 Rep. of Korean acti
vessels, from 26 in 2006 toif 2011 (7 in 2012); while the remaining longline vessetsred to the Southern
Indian Ocean. The number of EU and associated purse seiners has also decreased from 51 in 2006 to 34 in
(a 33% of reduction)Hig. 29.

The SCNOTED thatsince 2011, there has been an increase in the mumhlaetive longline vessels in the
Indian Ocean for Japan (68 in 2011 to 98 in 2012), China (10 in 2011 to 32 in 2012), Taiwan,China (132
2011 to 138 in 2012) and the Philippines (2 in 2011 to 14 in 2(&d) 9. Similarly, there has been an
overall increase in the number of active purse seine vessels in the Indian Ocean for the European Union
assimilated fleets (34 in 2011 to 36 in 2012) and other for all other purse seine fleets combined (23 in 2011

35 in 2012) Fig. 20.

The SCNOTED that n the first half of 2011, 11 longline vessels from Taiwan,China, moved to the Atlantic
Ocean and 2 to the Pacific Ocean. However, in the second half of 2011, 5 longline vessels returned from
Atlantic Ocea, and 1 longline vessel returned from the Pacific Ocean. The departure of the vessels from tt
Indian Ocean is reflected in the total effort deployed throughout not only the western Indian Ocean impacted
piracy, but also the entire Indian Oceé&ig( 3afor longline andrig. 3bfor purse seine). In 2012, the trend was
reversed, with a total of 15 longline vessels being transferred from the Atlantic Ocean back to the Indian Oce:
resulting in an overall krease in longline effort, particularly in the western Indian OcEan 89. Similarly, 6
longline vessels from Taiwan,China have been transferred from the Pacific Ocean back to the Indian Ocear
2012. Although total levels offfert for the Taiwan,China longline fleet in the Indian Ocean remained low in
2012, effort levels in waters off Somalia increased markeédfs( 1and 3a.

The SCNOTED the eports that both longline arglrse seine vessels from some fleets appear to be moving
back towards the western Indian Ocean in 2012, should be closely monitored and reported at the SC and
working party meetings in 2014.

Page38 of 312



|OTCi 20131 SC16 R[E]

s gt
y 4.:9yvvy¢~v
"..--o-..
...'- .
..-.l!-- v 8 G

"°~..Qe eo‘»..‘,,..

» @ e 0 @ LI T

Page39 of 312



|OTCi 20131 SC16 R[E]

-

ew
%o
).*["' .

o900 @@=,
3 1 N

e o el

. ..O"

Fig. 1. The geographical distribution of fishing effort for longline (5 x 5 degrees; millions of hoolest
column) as reported for the longline fleets of Japan (LLJP), Taiwan,China (LLTW);téreshongline (FTLL),

other longline (OTLL), and longline directed swordfish (SWLL), and for purse seine (1 x 1 degrees; hours
fished’ right column) in the IOTC area of competence (Data as of September 2013), fo0&0220T 08,

2009 10, 2011 and 2012. The area shaded in green is where piracy activities are cohgithes(top and in

each figure) Longline effort: LLIP (light green): dedmezing longliners from Japan; LLTW (dark green):
deepfreezing longliners from Taiwan,China; SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius,
Seychelles and oth fleets); FTLL (red): frestuna longliners (China, Taiwan,China and other fleets; OTLL
(blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, South Kore
and various other fleets).
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number of active vessels in 2006), b) other longline and c) purse seine fleets since 2000 in the Indian Ocean.
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Fig. 3. Changesn total effort for a) longline (hnumber of hooks set in millions), and b) purse seine (number of
hours fished in thousands) vessels by year and geographical area: off the Somalia coastline (area shown ir
insert of Fig.1) and for the rest of the IndidDcean.
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9. REVIEW OF THE RESOLUTION 12/11:IMPLEMENTATION OF A LIM ITATION OF FISHING
CAPACITY OF CONTRACTING PARTIES AND COOPERATING NON-CONTRACTING PARTIES

158. NOTING that Resolution 12/11 includes a requirement of the Scientific Committee to review and provide
advice to the Commission as follows:

fiwithin the period of application of this Resolution, CPCs may change the number of their vessels, by
gear type, provided that they can either demonstrate to the Commission, under the advice of the I0OTC
Scientific Comiittee that the change in the number of vessels, by gear type, does not lead to an increase
of fishing effort on the fish stocks involved or where they are directly limiting catches using individual
transferable quotas under a comprehensive national manageptan which has been provided to the
Commissiord

159. The SCNOTED thatno formal submission for proposed changes in vessels humbers were provided to the SC
2013

10.STATUS OF TUNA AND TUNA-L IKE RESOURCES IN THE I NDIAN OCEAN

160. NOTING thatTable 1in this reportprovides an overview of the stock status and management advice for each
species under the IOTC mandatewell as species directly impacted by fisheries for tuna andikenspecies,
the SCAGREED to an Exeative Summary for each species or species group as detailed below

10.1 Tuna’ Highly migratory species

161. The SCRECOMMENDED that the Commission note the management advice developed for each tropical an
temperate tuna species as providethaExecutive Summary for easpecies.
0 Albacore Thunnus alalunggi AppendixVIlI
0 Bigeye tungThunnus obesy$ AppendixIX
o Skipjack tungKatsuwonus pelamig Appendix X
o Yellowfin tuna(Thunnus albacar@s Appendix X

162. The SCAGREED that the Chairs of the IOTC Working Fadgshould ensure that where possible, all KOBE
plots should be presented irstandardisedormat for the consideration of tl&C. This goal would be reached
if all the Kobe plotresults produced by the variowsrking partiesvere plottedn an optimal way by the IOTC
Secretariabr working partyusing a specialesd plotting software.

163. The SCNOTED paper IOTC2012i SC15i 12 which povided an overview of the biology, stock status and
management of southern bluefin tuff@unnus maccoyiiand thanked CCSBT for providing it.

10.2 Billfish

164. The SCRECOMMENDED that the Commission note the management advice developed for each billfish
species as provided the Executive Summary for each species:
o Swordfish Kiphias gladiu¥yi AppendixXIlI
o Black marlin(Makaira indicg i Appendix Xl
0 Blue marlin Makaira nigrican3 i AppendixX1V
0 Striped marlin(Tetrapturus audaxi AppendixXV
o0 Indo-Pacific sailfish(lstiophorus platyptergs’ AppendixXVI

10.3 Tuna andseerfishi Neritic species

165. The SCRECOMMENDED that the Commission note the management advice developed for each neritic tun
species as provided the Executive Summary for each species:
0 Bullet tuna Auxis rocheii AppendixXVII
Frigate tunaAuxis thazarili AppendixXVIl|
Kawakawa Euthynnus affinisi Appendix XIX
Longtail tuna Thunnus tonggdli Appendix XX
Indo-Pacific king mackerelcomberomorus guttaflis AppendixXXI
Narrowbarred Spanish mackerédomberomorus commer3énAppendix XXII

OO O0OO0Oo

11.STATUS OF MARINE TURTLES, SEABIRDS AND SHARKS IN THE INDIAN OCEAN
11.1 Sharks

166. The SCRECOMMENDED that the Commission note the management advice developed for a subset of shat
species commonly caugimt IOTC fisheries for tuna and twtite species:
0 Blue shark Prionace glaucai Appendix XXl

Page43 of 312



|OTCi 20131 SC16 R[E]

11.2

Oceanic whitetip sharfCarcharhinus longimangs Appendix XXIV
Scalloped hammerhead sh&8phyrna lewiniT Appendix XXV
Shortfin mako sharldsurus oxyrinchus i AppendixXXVI

Silky shark(Carcharhinus falciformisi Appendix XXV1I

Bigeye thresher shafklopias superciliosys Appendix XXVII |

o Pelagic thresher sha(Rlopias pelagicusi Appendix XXIX

O O O0OO0Oo

Marine turtles

167. The SCRECOMMENDED that the Commission note the management advice developed for marine turtles, a

11.3

provided inthe Executive Summamncompassing all six species found in the Indian Ocean:

0 Marine turtles AppendixXXX
Seabirds

168. The SCRECOMMENDED that the Commission note the management advice developed for seabirds, a

provided inthe Executive Summargncompassing all species commonly interacting with IOTC fisheries for
tuna and tundike species:

0 Seabirdd AppendixXXXI

12.IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME

169.

170.

171.

172.

173.

174.

175.

The SCNOTED paper I0TC2013i SC16i 14 which provided an update on tetatus ofimplementatiorand
reporting to the IOTC Secretariat of the Regional Observer Scheme (ROS) set out by Resolution 09/04 or
Regional Observer Scheme, and superseded by Resolution 11/04 on a Regional Observer Scheme at the
Session of the Commissi (S15) in 2011.

The SCNOTED thatas of 31 October 2013, 13 CPCs (Australia, China, Comoros, EU(France and Portugal)
France(OT), Japan, Kenya, Korea (Rep. of), Madagascar, Mauritius, Mozambique, Seychelles and Sol
Africa) have submitted a list of accredited observers.

The SCNOTED that as of 31 October 2013, 102 observer trip reports have been submitted to the 10T
Secretariat by Australia, China, the EU, France(OT), Japan, Korea, Madagascar, Mozambique, and So
Africa. The levels of coverage estimated all combinedleets and CPCare still very low and, especially for
longline fleets, they are well below the minimal levels recommended by the Commaasiand0.1% of the
number of hooks set covered by observers in 2012).

The SC REQUESTED that all IOTC CPCs urgentlgubmit, and kee upto-date, their list of accredited

observers to the IOTC Secretariat and implement the requirements of ResolutioarLd/Bégional Observer

Schemgewhich states that:
ifiThe observer shall, withi novid@r repgot tp the ©OPCs of thenvpsbek t i ¢
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 theExecutive 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
t hat Coast al State. o (para. 11)

The SCNOTED that the timely submission of observer trip reports to the IOTC Secretariat is necessary Hti
ensure that the SC is able to carry out the tasks assigned to it by the Commission, including the analysis
accurate and high resolution data, in particular farabsh, which would allow IOTC scientists to better assess
the impacts of fisheries for tuna and tiik&@ species on bycatch species.

The SCRECOGNISED that the implementation of national observer programmes is not a simple task, e.g. du
to piracy activites, and that the financial and human costs involved in the deployment of observers ar
important to consider, in particular for CPCs with large fishing fleets. However, theGREED that the
minimum observer coverage of 5% set out by Resolution 11/@résady below the minimum necessary
coverage estimated by simulations, and that it should not be lowered.

The SCEXPRESSED Its strong concern regarding the low level of reporting to the IOTC Secretariat of both
the observer trip reports and the list ofrecited observers since the start of the ROS in July 2010. Such a low
level of implementation and reporting is detrimental to the work of the SC, in particular regarding the
estimation of incidental catches of ntamgeted species, as requested by the desnom. In particular, the SC
NOTED that the IOTC Regional Observe Programme could be a significant source of potential data for marir
turtles (e.g. sex and species composition, etc.) for some longline and gillnet fisheries.
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176.

177.

12.1

178.

179.

The SCRECOMMENDED that theCompliance Committee and the Commission consider how to address the
continuedlack of compliance with the implementation refgionalobserverschemedy CPCs for their fleets

and lack of reporting to the IOTC Secretariat as per the provision of Resolutionohl#Regional Observer
Schemegnoting the update provided Appendix XXXII.

The SCRECOMMENDED that as a priority, thé€OTC Secretariat shouldhmediately commence work with
CPCs that are yet to develop and implement a Regional Observer Scheme that would meet the requirems
contained in Resolution 11/04, and provide an update at the next session of the WPEB.

Obsener progranmetraining

The SCRECOMMENDED that the Commission considers funding of future activities under the Regional
Observer Scheme, by allocating specific funds to the implementation of capacity building activities ir
developing coastal countries of the IOTC Region, as detail€dhtel7.

TABLE 17. Estimated budget for IOTC consultants to be engagdegional Observer Program itmang in
201415

Description Unit price Units required Total
2014

Regional Observer Scherméraining materials US$2,000 1 2,000
Regional Observer Schemearavel (5 trips) US$4,000 5 20,000
2015

Regional Observer Scherméraining materials US$2,000 1 2,000
Regional Observer Schemearavel (5 trips) US$4,000 5 20,000
Total estimate (US$) 42,000

The SC AGREED that, in addition to the implementation of the R@&ich is likely to take timethe
collection of scientific data by all other means available including-sanapling (collection of data by trained
crew) and electronic monitoring (sensors and video cashdre encouraged and developed, and for CPCs to
report on progress at the next WPEB meeting.

13.OuUTLOOK ON TIME -AREA CLOSURES

180.

13.1

13.2

181.

182.

The SCNOTED that he Commissionat its " SessionadoptedResolution 12/13or the conservation and
management of tropical tunas stocks in tBdC area of competencavhich superseded Resolution 10/01.
Contained within Resolution 12/13 is a requirement that the SC will provide at its 2012 and 2013 plena
session, the following:

a) an evaluation of the closure area, specifying in its advice if a modification is necessary, its basic
scientific rationale with an assessment of the impact of such a closure on the tropical tuna stocks,
notably yellowfirand bigeye tuna

b) an evaluaibn of the closure time periods, specifying in its advice if a modification is necessary, its
basic scientific rationale with an assessment of the impact of such a closure on the tropical tuna
stocks, notably yellowfin and bigeye tuna

An evaluation of theclosure area, specifying in its advice if a modification is necessary, its basic scientific
rationale with an assessment of the impact of such a closure on the tropical tuna stocks, notably yellowfin
tuna and bigeye tunaand

An evaluation of the closuréime periods, specifying in its advice if a modification is necessary, its basic
scientific rationale with an assessment of the impact of such a closure on the tropical tuna stocks, notably
yellowfin tuna and bigeye tuna

The SCNOTED paper IOTC2013i SC161 INF11, which provided a evaluation of the IOTC timarea closure
by estimating what the maximum potential loss of catches would be under different scenariosaseéime
closure, as estimated from the catch statistics of the IOTC. The estimation wasmdkedistorical IOTC
databasgincluding theinformation available for the specific closed periods (Febra@/a 12 for longline,
November201% 2012 for purse seine) when the measigén place Both the longlineand purse seineffort
had already beeentirely redistributed to other areas.

The SCNOTED that the results obtained from the study are similar to the analysis carried out for the SC il
2010 and 2011 which emphasized that catch reduction expected from the currentg@eclosurenvas
negligible.The study examined scenarios to investigate the impactsr#,ahree and2 month closure of the
current IOTC timearea closurdor longliners and purse seiners, on the assumption that effort is relocated to
areas outside of the tinarea absure, or fully eliminated (six different scenarios in total). The effects of each
scenario were assessed for the combined catches of yellowfin tuna, skipjack tuna, bigeye tuna, and albacor
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183.

184.

purse seine fleets; and yellowfin tuna, bigeye tuna, albaaode swordfish on longlineaughttunas. In
addition, the study looked at potential losses and gains in catch for each tropical tuna species and gear at
time thetime-area closure was in place

The SCNOTED that, due to the high mobility of the fleetsvolved, and the fact that the overall levels of
effort at the time of the timarea closure appeared to have remained constant for each fleet, relocation of effo
to other areas was much more likely to have occurred during the time of tharéieneloste. Piracy in the

area off Somalia had led to the relocation of part of the effort from longline fleets to the South Indian Ocea
and increased pressure on the stock of Indian Ocean albacore, which is subject to overfishing according to
latest assssnent undertaken by the WPTniT 2011.

The SCAGREED that relocation of effort is a more plausible scenario and therefore the consequences of tf
time-area closure on the stocks of tropical tunas in the Indian Ocean are likely to be negligible (less than 4
reduction in the total purse seine catch, and ailmo reduction at all on longline catch, over the entire-time
series).In terms of reduction of purse seine catches, while thednae#® closure appeared to have a positive,
although minor, effect in reducing the catches of bigeye tuna and skipjackheareffect on the catches of
yellowfin tuna appeared toe nil (Fig. 4).

Gain or loss in total catch
o w o
/ Gain:
Decrease (n total catch
>

YFT-PS-Effort Relocation

Losses:

increase in total catch

—QET-P5-Effort Relocation
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Fig. 4. Change in total catch for main tuna species from moratorium, assuming effort elimination or effort relocation

185.

186.

187.

13.3

188.

The SC reiterated its previolRECOMME NDATION 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.Qtean
positive impacts of the moratorium within the closed area would likely be dffseffort reallocationas they

will result in similar catch rates anadtal annualcatches.

NOTING that the objective of Resolution 12/13 is to decrease the overall pressure on the main targeted sto
in the Indian Ocean, in particular yellowfin tuna dngeye 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 previc
RECOMMENDATION that the Commissiospecify the level of reduction or the long term @mg&ment
objectives to be achieved with the current or alternative time area closures and/or alternative measures, as t
are not contained within the Resolution 12/IBis will, in turn, guide and facilitate the analysis of the SC, via
the WPTT in 201&nd future years.

NOTING the slow progress made in addressing the Commission request, the SC reiterated i
RECOMMENDATION that the SC Chair begins a consultative process with the Commission in order to
obtain clear guidance from the Commission about taeagement objectives intended with the current or any
alternative closure. This will allow the SC to address the Commission request more thoroughly.

An evaluation of the impact on yellowfin tuna and bigeye tuna stocks by catching juveniles and spawners
taken by all fisheries. The IOTC Scientific Committee shall also recommend measures to mitigate the
impacts on juvenile and spawners.

The SCNOTED that he Commission, at its T6Session, adopted Resolution 12fb8the conservation and
management afropical tunas stocks in the IOTC area of competendgich superseded Resolution 10/01.
Contained within Resolution 12/13 is a requirement that the SC will provide at its 2012 and 2013 plena
session, the following:
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189.

c) an evaluation of the impact on ie@kfin and bigeyduna stocks by catching juveniles and spawners
taken by all fisheries. The Scientific Committee shall also recommend measures to mitigate the impacts
on juvenile and spawners

The SCRECALLED the discussions of the previous two SC meatthgt the most direct measure of impact
of fishing fleets on juveniles could be obtained by looking at the catches of juvenile yellowfin tuna and bigey
tuna by gear, as presented@iTCi 2012 SC15i R.

14 PROGRESS N THE |IMPLEMENTATION OF THE RECOMMENDATIONS OF THE
PERFORMANCE REVIEW PANEL

190.

191.

The SCNOTED paper 10TC2013i SCI6i 15 which providedan update on progress regardiRgsolution
09/010n the performance review folldwp. The Commission plans to undertake a second Performance Review
in 2014 15.

The SCRECOMMENDED that the Commission notbe updates on progress regardiRgsolution09/01on
the performance review followp, asprovided atAppendix XXX 1.

15. SCHEDULE AND PRIORITIES OF WORKI NG PARTY AND SCIENTIFIC COMMITTEE
MEETINGS FOR 2014 AND 2015

151

192.

193.

194.

195.

196.

15.2

197.

198.

199.

200.

Research Recommendations and Priorities

The SCNOTED paper IOTC 2013 SC15i 16 which outlinedthe proposed research priorities for each of the
Working Party meetings held in 2013, with the aim of developing an IOTC Science Work Plan for 2014, an
future years.

The SCNOTED the proposed worklans and priorities of each of the Working Parties AGIREED to the
revised workplans as outlineth AppendixXXX1V. The Chairs and Vic€hairs of each working parshall
ensure that the efforts of their working party is focused on the core areas contained within the ajagerglix,
into accountny new esearch prioritiegdientified by the Commission at its next Session.

The SCREQUESTED that all Working Parties provide their work plans with items prioritised based on the
requests of the Commission of the SC.

The SCADOPTED a revised assessment schedgeological risk assessment and other core profects
2014 18, for the tunaand tundike species under the IOTC mandate, as well as the current list of key shark
species of interesas outlined iMA\ppendixXXX V.

The SCREQUESTED that the IOTCSecretariat develop a template feach working party to use in
developing their works plans in 2014, with the aim of standardising the way in which each working part
presents a prioritised plan each year for the SC

Schedule of meetings for 2@land 2015

NOTING paper I0TC2013i SC16i 17 which outlined the proposed schedule for IOTC Working Parties and
SC meetings fo 2014 and tentatively for 208, the SCAGREED that the WPEB should bmaintained as a
single workingparty for the next few years, to deal with sharks every year, as well as other issues and bycat
groups in alternate years or as required by the Commission.

The SCNOTED that the participation of developing coastal state scientisthhe WPNT has increased
dramatically in recent years, through the implementation of the IOTC MPF, as well as though the hosting of tl
WPNT in developing coastal states (WPNTOL1: India, WPNTO02: Malaysia and WPNTO3: Indonesia). In 2011
11 national scientists from Indiatanded the first meeting, while in 2012, 13 attended from Malaysia and
finally, in 2013, a total of 16 national scientists from Indonesia waleeta attend the WPNT meeting.

The SCNOTED thatanAlbacore projectunded by the Eldndpresented briefly &t year at the SC started one
month ago The objective of this project is to understand the links between south Atlantihemesern
Indian Ocean based on genetics, chemical tracers, with an important component on reproduction and trog
behaviouy electronic taggindiasalso been implemented on juvenile albacore off Cape Town (Atlantic Ocean).
The research project brings together scienfigtsn La Reunionand South Africawith the collaboration of
scientists fromICCAT.

The SCRECOMMENDED that the Commission endorse the schedule of Working Party and Scientific
Committee meetings f@2014, and tentatively for 2@, noting that the SC agreed that flexibility in the dates
proposed should be retain@sbpendixXXXVI).
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16.OTHER BUSINESS
16.1  Building 21* century scenarios for global oceanic ecosystems and fisheries

201. The SCNOTED the presentatiorof the major outcomesf a workshop held from 228 November at
UNESCQ Paris, France. Ehworkshop initiated the first phase of building scenarios in line with plausible
future trajectories of oceanic ecosystems and fisheries during thee@tury, in a context of global change.
The goal of such initiative is to factor long term objective® ipresent day management, to design effective
strategies to transition toward sustainability, to build teergn visions to design policies and engage actors in a
participatory way, and finally to assess alternative governance strategies and manag&arentTavoother
workshops will be organgsl in 2014 and 2015 to assess thegoimmg activities, where more stakeholders will
be convened (RFMOs, institutional organisations, NGOs, scientists, industry). TACISIOWLEDGED
that 10TC, tmough its interestd scientists and members of its Secretariat, should participate in these
workshops.

16.2 Discussion of the ASFA database

202. The SC NOTED that the Aquatic Sciences and Fisheries Information System (ASFIS) is an international
cooperative information system for the collection and dissemination of information covering the science
technology and management of marine, brackister and freshwater engimments.

203. The SC NOTED that the IOTC has beennalnternatioml ASFA Partner from the early 2000s
http://www.fao.org/fishery/topic/18125/eASFA International Partner be responsible for the momigpdf all
serials, monographs and other information emanating from its own organization relevant to the scope of ASF
and for preparing bibliographic citations, indexing and abstracts of relevant literature for input to ASFA
subject to the same qualitprditions as for National ASFA Partners.

204. The SCNOTED that each ASFA Partner shall be entitled to receive such copies of psodiithe ASFA
service as may bspecified in Article 5 of the Publishing Agreement between FAO and @S#dordance
with the tems andconditions set out in that Agreement.

205. The SCNOTED that in accordance with ASFA partnership agreemadvantagesf membership include the
possibility of access tthe ASFA databas€lOTC documentsand to make scientific publicatief the IOTC
visible tothescientific community(in addition to the IOTC websitender partnership agreemegeach ASFA
partner has an obligation to allocate efforts and resources for monitoring of its publications and to ent
abstracts from these publications into ASFA bibliographic database. Sin& 2@0IOTC has ceased
information entry tathe ASFA databas due to a lack of staffing resources and financial allocation from the
Commission to undertake this task

206. The SC RECOMMENDED that the Commission considalocatng the necessary funds in order to renew
data entryunder theASFA Partnership Agreemenivhich would be in addition to the current information
sharing of IOTC documents, via the IOTC website where all papepaibliely available.

16.3 Considerations for a strategic science plan for IOTC

207. The SCNOTED the presentation of future scientific challengésch the IOTC should consider in its multi
year science plan. The development of large international-gmati programmes, such as the IOTC taggin
programme or the proposed Indian Ocean Shark Year Pla8(¥®) should be promoted in order to facilitate
progress on the many current scientific challenges of the Commission, as listed by the ditigkienf parties
Should a new tropical tuna tagging programme be envisioned, preparatory work should start/stuttiby.
set of recommended actions is centered on ecosystem issues which are cross cutingakiog parties
Those actions could be i) to engage in a multispecies apptoathck assessments, ii) to better incorporate
ecosystem modelling imorking party activities, iii) to consider and incorporate economic drivers in stock
analyses, iv) to develop indicators of stock statust thee independent of fisheriesThe SC
ACKNOWLEDGED that progress in that direction could be that an ad hoc working grauging
electronicallythroughout2014, engaging participants from all tuna RFMOs, and report its recommendations
the next session of the SC

16.4 Election of a Chair and a ViceChair for the next biennium

208. The SC participants were unanimous'HHANKING the Chairperson (Dr Tom Nishida) and Vigghairperson
(Mr Jan Robinson) for their outstanding contributions over the past two years.

209. NOTING the rules of procedure of the IOTC: Rule X.6: The Scientific Committee shall elect, preferably by
consensus, a Chairpersand a ViceChairperson from among its members for two years, th€SIQE ED for
nominations for the positions of Chairperson and \itwirperson of the SC for the next biennium. Dr Tom
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Nishida (Japan) was nominated aneklected as Chair, and Mr Jan Raon (Seychelles) was nominated and
re-elected as Vic€hairperson of the SC for the next biennium.

210. The SC RECOMMENDED that the Commission note the-ekection of Dr Tom Nishida (Japan) as
Chairperson, and Mr Jan Robinson (Seychelles) as®ta@rperson of the SC for the next biennium, as well
as the Chairs and Viegghairs of each of the Working Parties as providefigpendix VII.

17.REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT OF THE SIXTEENTH SESSION
OF THE SCIENTIF IC COMMITTEE
211. The SC RECOMMENDED that the Commission consider theproposedscience budget for 2014 15

(Appendix XXXVIl) and the consolidated set of recommendations arising from 6Qdrovided at
AppendixXXX VI 1.

212. The SCADOPTED the report of theSixteenthSession of the Sentific Committee (I0OTC2013i SC16i R) on
6 December 203
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Ministry of Fisheries
Email: ssoondron@gmail.com

MOZAMBIQUE
Head of Delegation
Dr AtanasioBrito
Ministry of Fisheries (Fisheries Research
Institute)
Email: atanasio.brito@iip.gov.mz

Alternate
Mr Osvaldo Ernest€hacate

SRI-LANKA
Head of Delegation
Mr H.M.B.C Herath
Ministry of Fisheries and Aquatic Reurces
Development
Email: herathhmbc@yahoo.com

Alternate
Ms KalyaniHewapathirana
Dept. of Fisheries and Aquatic Resources
Email: hewakal2012@gmail.com

Dr Rekha Maldeniya

National Aquatic Resources Research and
Development Agency

Email: rekhamaldeniya@gmail.com

SUDAN
Absent

Instituto Nacional de Investigagdo Pesqueirgg ANZANIA (UNITED REPUBLIC OF)

Email: chacatemz@gmail.cam
osvaldo.chacate@iip.gov.mz

Advisor(s)
Mr Rui JorgeMutombene

Mr Mathiaslgulu
Tanzania Fisheries Research Insititute
Email: mathiasigulu@gmail.com

THAILAND

Instituto Nacional de Investigacdo Pesqueirgiead of Delegation

Email: ruimutombene@gmail.com

OMAN
Absent

PAKISTAN
Absent

PHILIPPINES
Absent

SEYCHELLES

Head of Delegation
Mr VincentLucas
Seychelles Fishing Authority
Email: viucas@sfa.sc

Alternate
Mr JanRobinson
Seychelles Fishing Authority
Email: janrobinson71@gmail.com

SIERRA LEONE
Absent

Cdr PornchaBinghaboon

Deepsea Fisheries Research and Technology
Institute Department of Fisheries

Email: pornslek@hotmail.com

UNITED KINGDOM
Head of Delegation
Dr ChristopheMees
MRAG LTD
Email: c.mees@Mrag.co.uk

VANUATU
Mr Tony Taleo
Vanuatu Fisheries

Email: ttaleo@gmail.com

YEMEN
Absent

COOPERATING NON-CONTRACTING PARTIES

SENEGAL
Absent

SOUTH AFRICA

Dr SvenKerwath

Department of Agriculture, Forestry and
Fisheries

Email: SvenK@daff.gov.za

Mr TembaletuTanci

Department of Agriculture, Forestry and
Fisheries

Email: TembaletuT@daff.gov.za



mailto:penyongesa@yahoo.co.uk
mailto:zgkim@korea.kr
mailto:jeongseok.korea@gmail.com
mailto:heewon81@gmail.com
mailto:red1594@gmail.com
mailto:diarmirindra@yahoo.fr
mailto:s_basir@yahoo.com
mailto:msadam@mrc.gov.mv
mailto:atanasio.brito@iip.gov.mz
mailto:chacatemz@gmail.com
mailto:osvaldo.chacate@iip.gov.mz
mailto:ruimutombene@gmail.com
mailto:vlucas@sfa.sc
mailto:janrobinson71@gmail.com
mailto:herathhmbc@yahoo.com
mailto:hewakal2012@gmail.com
mailto:rekhamaldeniya@gmail.com
mailto:mathiasigulu@gmail.com
mailto:pornslek@hotmail.com
mailto:c.mees@mrag.co.uk
mailto:ttaleo@gmail.com
mailto:SvenK@daff.gov.za
mailto:TembaletuT@daff.gov.za

|OTCi 20131 SC16 R[E]

Agreement on the Conservation of
Albatrosses and PetrelsACAP)

Dr Anton Wolfaardt

Email: acwolfaardt@gmail.com

BIRDLIFE INTERNATIONAL
Ms YunaKim
Email: yuna.kim@mg.edu.au

Mr RossWanless
Email: ross.wanless@birdlife.org.za

Dr EvgenyRomanov
Vice-Chairperson WPEB
Email: evgeny.romanov@ird.fr

INVITED EXPERTS

Mr RenFenWu
Email: fan@ofdc.org.tw

OBSERVERS

GREENPEACE
Ms CatherindDorey
Email: cat.dorey@greenpeace.org

INTERNATIONAL SEAFOOD
SUSTAINABILITY FOUNDATION
Dr GeraldScott

Email: gpscott_fish@hotmail.com

SOUTH WEST INDIAN OCEAN
FISHERIES COMMISSION

OTHER PARTICIPANTS

Mr TsungWenLan
Email: tsungwen@ms1.fa.gov.tw

Mr AubreyHarris
Email: aubrey.harris@fao.org

Mr Horea Gonzavibilinyi
Email; horseagonza@yahoo.com

WORL D WIDE FUND FOR NATURE
Dr Wetjens Dimmlich
Email: wdimmlich@wwf.panda.org

Dr Yu-Min Yeh
Email: ymyeh@mail.nhu.edu.tw

INDIAN OCEAN TUNA COMMISSION (IOTC) SECRETARIAT

Mr RondolphPayet
ExecutiveSecretary

Emailrp@iotc.org

Dr David Wilson
Deputy Secretary / Science Manager

Email: dw@iotc.org

Ms LaurenceBastit
Email: laurence.bastit@gmail.com

Mr JeanLuc Genion

Email: jl.genion@aiic.net

Dr RishiSharma
Fishery Officer (Stock Assessment)

Email: rs@iotc.org

Mr Miguel Herrera
Data Coordinator

Email: mh@iotc.org
TRANSLATORS AND INTERPRETERS

Mr Daniel Glon
Email: danglon@supralingua.com

Mr Jameslennings

Emailjennings@un.org

Mr Olivier Roux
Email: olivier@otolithecom

Ms AnneTrottier
Email: a.trottier@aiic.net

Ms Susarvo
Email:vol@un.org
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APPENDIX ||
AGENDA FOR THE SIXTEENTH SESSION OF THE SCIENTIFIC COMMITTEE

Date: 21 6 December 2013
Location: The Lotte Hotel Busan, Rep. of Korea
Time: 09:001 17:00 daily
Chair: Dr. Tsutomu Nishidayice-Chair: Mr. Jan Robinson
OPENING OF THE SESSION (Chair)
ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION (Chair)
ADMISSION OF OBSERVERS (Chair)

DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE SCIENTIFIC COMMITTEE
(Secretariat)

SCIENCE RELATED ACTIVITES OF THE IOTC SECRETARIAT IN 2013 (Secretariat)
NATIONAL REPORTS FROM CPCs (CPCs)

REPORTS OF THE 2013 IOTC WORKING PARTY MEETINGS

7.1 IOTCi 2013 WPNTO3 R Report of the Third Session of the Working Party on Neritic Tunas

7.2 IOTCi 2013 WPEBO9 R Report of the Ninth Session of the Working Party on Ecosystems and Bycatch
U Best practice guidelines for the safe release and handling of encircled cetaceans
U Best practice guidelines for the safe release and handling of encircled whate shark
U Shark year program

7.3 IOTCi 2013 WPB1T R Report of the Eleventh Session of the Working Party on Billfish

7.4 IOTCi 2013 WPTT15R Report of the Fifteenth Session of the Working Party on Tropical Tunas

7.5 IOTCi 2013 WPDCS09R  Report of the Ninth Session of the WorkiRgrty on Data Collection and Statistics
U Revision to historical data sets held by the Secretariat

7.6 IOTCi 2013 SC1611 Update on the intesessional work of the WPM small working group
7.7 IOTCi 2013 SC16 12 Outcomes of the informal workshop on CPUE standardisatio
7.8 IOTCi 2013 SC16 19 Estimation of fishing capacityy tuna fishing fleets in the Indian Ocean

7.9 Summary discussion of matters common to Working Parties (capacity building actistiesk assessment course;
connecting science and management, etc.)

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

REVIEW OF THE RESOLUTION 12/11: IMPLEMENTATION OF A LIMITATION OF FISHING CAPACITY OF
CONTRACTING PARTIES AND COOPERATING NON -CONTRACTING PARTIES (Chair

STATUS OF TUNA AND TUNA-LIKE RESOURCES IN THE INDIAN OCEAN (Chair)
10.1  Tunai Highly migratory species

10.2  Tuna and mackeré&l Neritic species

10.3  Billfish

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

11.2 Seabirds
11.3 Sharks
IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME (Secretariat)

OUTLOOK ON TIME -AREA CLOSURES (Chair)

13.4  An evaluation of the closure area, specifying in its advice if a modification is necessary, its basic scientific rationale

with an assessment of the impa€tsuch a closure on the tropical tuna stocks, notably yellowfin tuna and bigeye
tuna;

13.5 An evaluation of the closure time periods, specifying in its advice if a modification is necessary, its basic scientific
rationale with an assessment of the impact ohsuclosure on the tropical tuna stocks, notably yellowfin tuna and
bigeye tuna;
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14.

15.

16.

17.

13.6  An evaluation of the impact on yellowfin tuna and bigeye tuna stocks by catching juveniles and spawners taken by
all fisheries. The IOTC Scientific Committee shall also recmnd measures to mitigate the impacts on juvenile and
spawners.

PROGRESS ON THE IMPLEMENTATION OF THE RECOMMENDATIONS OF THE PERFORMANCE
REVIEW PANEL (Secretariat)

SCHEDULE AND PRIORITIES OF WORKING PARTY AND SCIENTIFIC COMMITTEE MEETINGS FOR 2014
AND 2015(Secretariat)

OTHER BUSINESS (Chair)

16.1  Building 2T century scenarios for global oceanic ecosystems and fisheries
16.2  Discussion of the ASFMatabase

16.3  Considerations for a strategic science plan for IOTC

16.4  Election of a Chair and a Vie€hairfor the next biennium

REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT OF THE SIXTEENTH SESSION OF THE
SCIENTIFIC COMMITTEE (Chair)
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APPENDIX IlI
L IST OF DOCUMENTS

Document

Title

Availability

IOTCi 2013 SC16 Ola

Draft agenda of the Sixteenth Sessiothef Scientific
Committee

V (13 August 2013)

IOTCi 2013 SC16 01b

Draft annotated agenda of the Sixteenth Session of the
Scientific Committee

V (17 November 2013)

IOTCi 2013 SC146 02

Draft list of document®sf the Sixteenth Session of the
Scientific Committee

V (12 November 2013)

IOTCi 2013 SC16 03

Outcomes of the Seventeenth Session of the Commissio
(Secretariat)

V (15 November 2013)

IOTCi 2013 SC16 04

Previous decisions of the Commission (Secretariat)

V (13 November 2013)

IOTCi 2013 SC16 05

Reportof the Secretaridt Activities in support of the IOTC
science process in 2013 (Secretariat)

V (15 November 2013)

IOTCi 2013 SC16 06

Standardisation of IOTC Working Party and Scientific
Committee report terminology (Secretariat)

V (16 November 2013)

IOTCi 2013 SC16 07

Status of development and implementation of national pli
of action for seabirds and sharks, and implementation of
FAO guidelines to reduce marine turtle mortality in fishing
operations (Secretariat)

V (16 November 2013)

IOTCi 2013 SC16 08

Best practice guidelines for the safe release and handling
encircled cetaceans (Secretariat)

V (17 November 2013)

IOTCi 2013 SC16 09

Best practice guidelines for the safe release and handling
encircled whale sharks (Secretariat)

V (17 November 2013)

IOTCi 2013 SC1610 Rev_1

Outcomes of asea trials into different lingveighting
options for pelagic longline vessels (Birdlife International
Rep. of Korea)

V (17 November 2013)
V (25 November 2013)

IOTCi 2013 SC16 11

Update on thénter-sessional work of the WPM small
working group on Management Strategy Evaluation (WP
Chairperson, Vice Chairperson and IOTC Secretariat)

V (17 November 2013)

IOTCi 2013 SC16 12

Outcomes of the informal workshop on CPUE
standardisation (Secretariat)

V (11 November 2013)

IOTCi 2013 SC16 13

Examination of the effects of piracy on fleet operations al
subsequent catch and effort trends (Secretariat)

V (12 November 2013)

IOTCi 2013 SC16 14

Update on the implementation of the regional observer
scheme (Sectariat)

V (13 November 2013)

IOTCi 2013 SC16 15

Update on progress regarding Resolution 09/0h the
performance review folloiwp (Secretariat)

V (15 November 2013)

IOTCi 2013 SC16 16

IOTC Science work plan 20148 (Secretariat)

V (16 November 2013)

IOTCi 2013 SC16 17

Proposed schedule of Working Party and Scientific
Committee meetings for 2014 and tentatively for 2015
(Secretariat)

V (16 November 2013)

IOTCi 2013 SC16 18

Shark Year (multiyear research) Program (WPEB small
working group & Secretariat)

V (17 November 2013)

IOTCi 2013 SC16 19

Summary: Estimation of fishing capacity by tuna fishing
fleets in the Indian Ocean (Secretariat)

V (14 November 2013)

Executive Summaries

IOTCi 2013 SC16 ESO1

Status of the Indian Ocean Albacore Resource (ALB:
Thunnus alalunga

V (13 November 2013)

IOTCi 2013 SC16 ES02

Status of the Indian Ocean bigeye tuna (BEAunnus
obesu}resource

V (17 November 2013)

IOTCi 2013 SC16 ESO3

Status of the Indian Ocean skipjack tuna (SKatsuwonus
pelamid resource

V (17 November 2013)

IOTCi 2013 SC16 ES0O4

Status of the Indian Ocean yellowfin tuna (YA Tunnus
albacare$ resource

V (17 November 2013)

IOTCi 2013 SC16 ESO5

Report on biology, stock status and management of sout
bluefin tuna: 201Zfrom CCSBT)

V (14 November 2013)

IOTCi 2013 SC16 ESO6

Status of the Indian Ocean bullet tuna (BIALxis rochei

resource

V (13 November 2013)
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Document Title Availability

Status of the Indian Ocean frigate tuna (FRlxis thazarjl

IOTCi 2013 SC16 ESO7 resource

V (13 November 2013)

Status of the Indian Ocean kawakawa (KARVthynnus

IOTCi 2013 SC16 ES08 -
affinis) resource

V (13 November 2013)

Status of the Indian Ocean longtail tuna (LOhunnus

IOTCi 2013 SC16 ES09
tonggo) resource

V (13 November 2013)

Status of the Indian Ocean In€hacific king mackerel

IOTCI2013 SC16 ES10 (GUT: Scomberomorus guttafusesource

V (14 November 2013)

Status of the Indian Ocean narrtvarred Spanish mackerel

IOTCI2013 SC16ES11 (COM: Scomberomorus commergaasource

V (14 November 2013)

Status of the Indian Ocean black marlin (BLMakaira

IOTCi 2013 SC16 ES12 e
indica) resource

V (13 November 2013)

Status of the Indian Ocean blue marlin (BUMakaira

IOTCi 2013 SC16 ES13 o
nigricang resource

V (13 November 2013)

Status of the Indian Ocean striped marlin (MI®trapturus

IOTCi 2013 SC16 ES14
auday resource

V (16 November 2013)

Status of the Indian Ocean Inéhacific sailfish (SFA:

IOTCi 2013 SC16ES1S Istiophorus platypterysresource

V (16 November 2013)

Status of the Indian Ocean swordfish (SWKiphias

IOTCi 2013 SC16 ES16 X
gladiug resource

V (16 November 2013)

Status of the Indian Ocean blue shark (B8Honace

IOTCi 2013 SC16 ES17
glauca

V (15 November 2013)

Status of the Indian Ocean oceanic whitetip shark (OCS:

IOTCI 2019 SCIGES18 Carcharhinus longimanys

V (15 November 2013)

Status of the Indian Ocean scalloped hammerhead shark

IOTCi 2013 SC16 ES19 (SPL: Sphyrna lewin)

V (15 November 2013)

Status of the Indian Ocean shortfin mako shark (SMA:

IOTCi 2013 SC16 ES20 .
Isurus oxyrinchups

V (15 November 2013)

Status of the Indian Ocean silky shark (FAarcharhinus

IOTCi 2013 SC16 ES21 . .
falciformis)

V (15 November 2013)

Status of the Indian Ocean bigeye thresher shark (BTH:

IOTCi 2013 SC16 ES22 . .
Alopias superciliosys

V (16 November 2013)

- . Status of the Indian Ocean pelagic thresher shark (PTH:
IOTCi 2013 SC16 ES23 Alopias pelagicus V (16 November 2013)

IOTCi 2013 SC16 ES24 Status of maringurtles in the Indian Ocean V (16 November 2013)

IOTCi 2013 SC16 ES25 Status of seabirds in the Indian Ocean V (16 November 2013)

Working Party Reports

Report of the Second Session of the Working Party on

IOTCi 2013 WPNTO3 R Neritic Tunas

V (30 July 2013)

Report of the Eighth Session of the Working Party on

I0TCI 2013 WPEBOI R Ecosystems and Bycatch

V (26 September 2013)

IOTCi 2013 WPB1T R Report of the Tenth Session of the Working Party on Billff V (2 October 2013)

Report of the-ifteenth Session of the Working Party on

IOTCi 2013 WPTT15R .
Tropical Tunas

V (6 October 2013)

IOTCi 2013 WPDCS09 R Report of the Ninth Session of the Working Party on Datg Expected: 2 December

collection and Statistics 2013

National Reports

IOTCi 2013 SC16 NRO1 Australia V (8 November 2013)
IOTCi 2013 SC16 NRO2 Belize V (17 November 2013)
IOTCi 2013 SC16 NRO3 China V (16 November 2013)
IOTCi 2013 SC16 NR0O4 Comoros V (17 November 2013)
IOTCi 2013 SC16 NRO5 Eritrea Due: 17 November 201
IOTCi 2013 SC16 NRO6 European Union V (22 November 2013)
IOTCi 2013 SC16 NRO7 France (OT) V (13 November 2013)
IOTCi 2013 SC16 NRO8 Guinea Due: 17 November 201
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Document Title Availability
IOTCi 2013 SC16 NRO9 India V (19 November 2013)
IOTCi 2013 SC16 NR10 Indonesia V (27 November 2013)
IOTCi 2013 SC16 NR11 Iran, Islamic Republic of V (16 November 2013)
IOTCi 2013 SC16 NR12 Japan V (20 November 2013)
IOTCi 2013 SC16 NR13 Kenya V (15 November 2013)

IOTCi 2013 SC16 NR14 Rev_1

Korea, Republic of

V (18 November 2013)
V (1 December 2013)

V (19 November 2013)

IOTCi 2013 SC16 NR15Rev_1 | Madagascar V (4 December 2013)
IOTCi 2013 SC16 NR16 Malaysia V (18 October 2013)
IOTCi 2013 SC16 NR17 Maldives, Republic of V (19 November 2013)
IOTCi 2013 SC16 NR18 Mauritius V (16 November 2013)
IOTCi 2013 SC16 NR19 Mozambique V (14 November 2013)
IOTCi 2013 SC16 NR20 Oman, Sultanate of V (1 December 2013)
IOTCi 2013 SC16 NR21 Pakistan Due: 17 November 201
IOTCi 2013 SC16 NR22 Philippines V (30 November 2013)

IOTCi 2013 SC16 NR23 Rev_1

Seychelles, Republic of

V (29 November 2013)
V (3 December 2013)

IOTCi 2013 SC16 NR24

Sierra Leone

Due: 17 November 201

IOTCi 2013 SC16 NR25 Sti Lanka V (15 November 2013)
IOTCi 2013 SC16 NR26 Sudan V (13 November 2013)
IOTCi 2013 SC16 NR27 Tanzania V (18 November 2013)
IOTCi 2013 SC16 NR28Rev_1 | Thailand V (17 November 2013)

V (5 November 2013)

IOTCi 2013 SC16 NR29

United Kingdom (OT)

V (15 November 2013)

IOTCi 2013 SC16 NR30

Vanuatu

V (21 November 2013)

IOTCi 2013 SC16 NR31

Yemen

Due: 17 November 201

CooperatingNon-Contracting Parties

IOTCi 2013 SC16 NR32

Senegal

V (25 November 2013)

IOTCi 2013 SC16 NR33

South Africa, Republic of

V (17 November 2013)

Information papers

IOTCi 2013 SC16 INFO1

Guidelines for the presentation of stock assessment mod
(IOTC Scientific Committee)

V (3 October 2013)

IOTCi 2013 SC16 INFO2

BOBLME/IOTC Stock Assessment Course (Bangkok, T
May 20" 24" 201: Final Report

V (2 October 2013)

IOTCi 2013 SC16 INFO3

Report of the IOTC CPUE Workshop

V (11 November 2013)

IOTCi 2013 SC16 INFO4

Estimation of fishing capacity by tuna fishing fleets in the
Indian Ocean (GMoreno & M. HerreralOTC Secretariat)

V (17 November 2013)

IOTCi 2013 SC16 INFO5

The Spanish Fish Aggregating Device Management Plan
from 20102013 (A.D. deMolina, J. Ariz, J.C. Santana ,
S.Rodriguez, M. Soto & H. Murua)

V (25 November 2013)

IOTCi 2013 SC16 INFO6

On the growth of bigeye tuna in the Indian Ocean: what i
the real age of a 50 cm/2.6kg bigeye? (A. Fonteneau)

V (15 November 2013)

IOTCi 2013 SC16 INFO7

Report of the Tworkshop on Management Strategy
Evaluation

V (19 November 2013)

IOTCi 2013 SC16 INFO8

Report of the 2 workshop on Management Strategy
Evaluation

V (19 November 2013)

IOTCi 2013 SC14 INFO9

Building science capacitgnd understanding among IOTC
CPCs

V (26 November 2013)

IOTCi 2013 SC16 INF10

DRAFT: Identification cards for tuna and tulike species

caught in Indian Ocean fisheries

V (27 November 2013)
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Document

Title

Availability

IOTCi 2013 SC14 INF11

Update on estimates of the catch reductexctsieved
through the application of the time/area closures propose
IOTC Resolution 10/01

V (1 December 2013)

IOTCi 2013 SC14 INF12

Re-processing of the fisheries statistics for the French pu
seine fishing fleet during 1981990 (E. Chassot, L. Floch
P. Dewals, P. Chavance & V. Fonteneau)

V (2 December 2013)

IOTCi 2013 SC146 INF13

An update on the lengtiveight relationships for bigeye and
yellowfin caught by purse seiners in the Indian Ocean
(E. Chassot, J. Esparon, A. Tyrant, P. Dewals, A. Delgad
Molina, J.J.A. Areso & N. Bodin)

V (2 December 2013)

IOTCi 2013 SC16 INF14

Weight of Evidence framework: Stock status assessment
(J.Larcombe’ Australia)

V (2 December 2013)

IOTCi 2013 SC16 INF15

South Africa: National Plan of Action for tle®nservation

and management of sharks (NPGAarks) (South Africa)

V (3 December 2013)
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APPENDIX IV
IOTC SCIENTIFIC COMMITTEE R EPORT TERMINOLOGY

Level 1: From a subsidiary body of the Commission to the next level in the structure of the Commission:

RECOMMENDED, RECOMMENDATION : Any conclusion or request for an action to be undertaken,
from a subsidiary body of the Commission (Committee or Working Party), which is to be formally provided
to the next level in the structure of the Commission for itsidenation/endorsement (efgom a Working

Party to the Scientific Committee; from a Committee to the Commission). The intention is that the highe
body will consider the recommended action for endorsement under its own mandate, if the subsidiary bo
doesnot already have the required mandate. Ideally this should be task specific and contain a timeframe
completion.

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

REQUESTED: This term should only be used by a subsidiary body of the Commission if it does not wish
to have the request formally adopted/endorsed by the next level in the structure of the Commission. F
example, if a Committee wishesdeek additional input from a CPC on a patrticular topic, but does not wish
to formalise the request beyond the mandate of the Committee, it may request that a set action
undertaken. Ideally this should be task specific and contain a timeframe for thietham

Level 3: General terms to be used for consistency:

AGREED: Any point of discussion from a meeting which the IOTC body considers to be an agreed cours
of action covered by its mandate, which has not already been dealt with under Level 1 Dralevee; a
general point of agreement among delegations/participants of a meeting which does not need to
considered/ adopted by the next | evel in the Con

NOTED/NOTING : Any point of discussion from a meeting which the I0TC body icems to be
important enough to record in a meeting report for future reference.

Any other term:Any other term may be used in addition to the Level 3 terms to highlight to the reader of and 10TC
report, the importance of the relevant paragraph. Howewsther terms used are considered for
explanatory/informational purposes only and shall have no higher rating within the reporting terminology hierarct
than Level 3, described above (6CGONSIDERED; URGED; ACKNOWLEDGED ).
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APPENDIX V
NATIONAL REPORT ABSTRACTS

Australia

Pelagic longline and purse seine are the two main fishing methods used by Australian vessels to target tuna
billfish in the Indian Ocean Tuna Commission (IOTC) Area of Competence. In 2012, three Australian longliners fror
the Westen Tuna and Billfish Fishery and one longliner from the Eastern Tuna and Billfish Fishery operated in thi
IOTC Area of Competence. They caught 13.1 t of albacbheir(nus alalungg 167.4 t of bigeye tunartiunnus
obesu} 23.0 t of yellowfin tuna Thunnusalbacare$, 209.3 t of swordfishXiphius gladiuy and 2.5 t of striped
marlin (Tetrapturus audax These catches represent approximately 13 per cent of the peak catches taken |
Australian vessels fishing in the IOTC Area of Competence in 2001, for tivesspecies combined. In addition,
Australian vessels using minor line methods took a small amount of catch. The number of active longliners and lev
of fishing effort have declined substantially in recent years due to reduced profitability, priasasilyesult of lower

fish prices and higher operating costs. The catch of southern bluefinthnan(is maccoyiiin the purse seine
fishery was 4508in 2012. A small amount of skipjack tungatsuwonus pelamisvas caught by purse seine fishing

in 2012(0.21). In 2012, less than 1 t of shark was landed by the Australian longline fleet operating in the IOTC Are
of Competence and 11 371 sharks were discarded/released. In 2012, 17.8 per cent of all hooks set in WTBF long
operations were observed ovRree trips in the IOTC Area of Competence.

Belize

The Belize flagged vessels that target tuna and tuna like species in the Indian Ocean Tuna Commission (107
Convention area are all long line fishing vessels. These vessels all foreign owned andpoipesaity in this area
which is outside the jurisdiction of Belizebs terr
seas or in the EEZ of other States under licensing agreements. In 2012, our fleet fluctuated between 4ihe 8 long
tuna fishing vessels and one (1) refrigerated reefer carrier which operated mainly betwei.@hd 552 75°E.
Together, our vessels caught 52.5 m/t of Albacore tuna, 69.7 m/t of Yellowfin Tuna, 391.3 m/t of Bigeye Tuna, 32
m/t of Swordfish,2.1 m/t of Black Marlin, 28.9 m/t of Blue Marlin, 6.7 of Stripped Marlin, 11.5 m/t otéatch
species consisting of Moonfish, Sailfish, Qilfish and Wahoo, 2.2 m/t of Blue Shark and 2.1 m/t of Moro Shark. The
have been 47% reductions in our overall bagcfrom 1257 m/t in 2007 to 599 m/t in 2012. There was a shift in the
main target species in 2012 from Albacore to Bigeye has always been the main target species for our vessels f
2007 to 2011 followed by Bigeye Tuna, Yellowfin and Swordfish. Thebmurof 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 200Ras fAdtliated

over the years from a low of 88gt to a high of 628gt. There has also been a reduction in the number of ves:s
operating in the area from 10 vessels in 2007, 9 in 2008, 6 in 2009 and 7 in 2010 and 2011.

China

Deepfrozen longline and iceréshlongline are the only two fishing gears used by Chinese vessels to catch tuna an
tunalike species in the IOTC waters. The number of active -fi@zen longline vessels increased from 10 in 2011 to
31 in 2012, while the number of ifesh longline essels kept at five. Chinese longline fleet caught 2943 MT of
tropical tunas (BET and YFT) in 2012, which is higher than the catch in 2011(431 MT). The albacore tuna catch
2012 was 1835 MT, which is also higher than the catch in 2011 (1414 MT). Impé&timerof both the logbook and
observer programs is going on for the Chinese longline fleet in the Indian Ocean. Catch and effort data collection
bycatch species have been improved. One scientific observer was dispatched in 2012 and the trip fegmmt has
submitted.

Comoros

Fishing in Comoros is exclusively artisanal, and operated®m3motorized or nomotorized wooden or fibreglass
nondecked vessels. Comorian fishing exploits mainly pelagic spetlsius albacares, Katsuwonus pelamis,
Thunnus alalunga, Istiophorus platypterus, Thunnus obesus, Euthynnus) afidiscontributes entirely to the
popul ationds diet, while providing 55% of ¢t ®rolldide, j ol
drop line and few nets targeting small pelagic species are the main fishing techniques used. A trip lasts between
and seven days. Since February 2011, Comoros have implemented a data collection system at unloading sites, tt
to techni@al and financial support from the IOTC and the OFCF. Annual production was estimated by this survey
8,088 tonnes all species combined, and around 5,252 tonnes of tunas for a total of 5,623 fishing crafts. There i
industrial fishing at national leveThis fishing activity is operated by a foreign fleet under a Fishing Agreement. None
of the catch of this fleet is unloaded nor transshipped within the country.
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Eritrea
National Report not provided.

European Union

The fleet of the European Uniaperating in the waters of the Indian Ocean is composed of two main segments. Th
first is an offshore segment comprised of purse seine vessels targeting three tropical tuna species, longline ves
targeting swordfish catch and having important bycatclkeotain species of pelagic sharks, and longline vessels
targeting tuna. The second is a coastal segment, comprised of vessels less than 12m long using longline and trc
handline and capturing large pelagic species and associated species usimge foff th@m, anchored fish aggregating
devices as auxiliary fishing devices. In accordance with IOTC Resolution 10/02, Member flag States (Spain, Fran
Portugal and the UK) have submitted scientific data characterizing the activity of the fleet of dpeagulUnion
which has, in 2012, fished in the IOTC area of competence, allowing the IOTC Scientific Committee to conduct i
work. It should be noted that, as regards the segment of EU offshore longline vessels targeting tuna, the data shou
consideredorovisional. The same applies to the data describing the activity of the coastal segment of the Europe
Union fleet. Validated data, however, should be made available shortly by the various European Union fisheri
research institutes directly concern@atch data and interactions with seabirds and turtles as well as information on
the EU artisanal fleet are also included in the national reports annexed to this report from the EU.

France (OT)

The French Overseas Territories in the Indian Ocean indllay®ttei a Department since March*32011 and the
Scatteredslands that are attached to the administration of the French Southern and Antarctic Lands (TAAF). |
January 2010, Mayotte established a marine park (MP) with a Management Board, which maritime boundaries
those of Mayotteds EwaE estatshes orc Rebruary"#92002i (DeereeNa. r26d245 of
February 2%, 2012): the MP of the Glorieuses, which is under the responsibility of the Scattered islands, and exten
over the entire Glorieuses EEZ. The total catches in the Indian Ocahr 6f French purse seiners registered in
Mayotte amounted in 2012 to 29,016 tonnes, an increase of 9% compared to 2011t}26)61® an increase in
fishing effort. The observer program introduced in 2005 and discontinued in 2009 for security redisovingfthe
increase of Somali piracy, resumed in 2011 and continued in 2012, especially on the large purse seiners of the fl
through a collaboration established with the TAAF. The coastal fishing fleet of Mayotte is composed of a larc
number of canes and small boatsoperating mainly handline fishing, trolling and net fishirgnd of four small
longliners (pelagic drifting longline) targeting mainly tuna and swordfish. Catches by longliners in the waters c
Mayotte are increasing and estimated att&2nes in 2011 and 67 tonnes in 2012. The French Tuna Research
framework (mostly IRD & Ifremer) includes activities such as an observatory, the study of migration patterns of larg
pelagic species, genetic studies to define stock boundarieesstuditle reproductive biologyi. see paper for full
abstract.

Guinea
National Report not provided.

India

Fishing is an age old practice in India. Major share of the fish landings in India, where a multi species, multi ge
fishery exists is from the coastiidhery (Sajeevan and Nair, 2006). Tuna fishery in India consists of both targeted
l ongliners and multipurpose coast al fishing fleets
mechanised boats operating various traditional gears,| gol and line boats, small longliners and industrial
longliners. Except the Industrial tuna long liners and pole and line boats other fishing fleets are aimed at multi spec
fishery. Tuna and allied resources also caught by these fleetscaschy The total production of tunas and tulilee

fishes, including neritic and oceanic tunas, billfishes and seerfishes during the year 2012 was 179,625 tonnes agail
total production of 159924 tonnes during the year 2011. An increase in the tuna landimgedsanic and by coastal
fishery sector was noticed during the year under report. Resource survey conducted by the Fishery Survey of Indi
the EEZ revealed that sharks constitute 38.66% by weight to the total catch in the longline fishery. There are
reported instances of sea bird interaction in any of the Indian tuna fishery. Sea turtles, marine mammals, most of
shark species and whale sharks are protected in India under various national legislations. Data on tuna productic
collected by dferent agencies in India including Fishery Survey of India (FSI), Central Marine Fisheries Researc
Institute (CMFRI) and Marine Products Export Development Authority (MPEDA). Policy decisions on fishery
management are being formulated by the Departmeinonal Husbandry, Dairying and Fisheries (DAHD&F),
Ministry of Agriculture, Government of India.
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Indonesia

Fisheries management Areas (FMAs) 572 (Indian Otearst Sumatera) and 573 (South of JavBast Nusa
Tenggara), 571 (Malaka strait and Andans®a) are three fisheries management areas among eleven FMAs tha
located within the IOTC area of competence. Long liners is the main fishing gear type operated in those FM/
was 1227 vessels in 2013. The national catch of four main tuna species in 20&8&tweated 168,626 t while

the total catch for all species by all gears type was estimated 398,540 t. Port sampling and scientific obser
programs is still continuing and conducted by Research Institute for Tuna fisheries (RITF) Benoa. Recen
ministeiial regulation of MMAF no 01 year 2013 concerning observer onboard for fishing and carrier vessel we
issued, furthermore Database Sharing Systems for Fisheries Management which integrate a number of datab.
including the licensing, logbook and VMS dadses has recently launched by the Minister of Marine Affairs and
Fisheries on 19 November 2013 in Jakarta.

Iran, Islamic Republic of

Fishery for tuna and tudike species is a major component in large pelagic fisheries in Iran and one of the mos
important activities in the Persian Gulf & Oman Sea are located between the longitude of 48° 30" North to 61° 2
East. There are 4 coastal provinces in that areas about 11 thousand vessels consist of fishing boat, dhows and \
which are engaged in fishirig the coastal and offshore waters. There are three fishing methods targeting tuna an
tunalike species in the IOTC area which includes gillnet and purse seiner and also some of small boat used trolling
coastal fisheries. Iran has taken various astimnimplement the Scientific Committee recommendations and I0TC
Resolutions. One of them national actions to improve data collection system for Tuna fishery during 2012 .we hg
implemented for Iranian industrial purse seiners and artisanal gillnetsicatidii of logbook template to meet
mandatory minimum statistic requirement, particularly with regards to data recording of vessel position in IOTC are
for target species, Bgatch, and discard. It is noteworthy to say that in 2012 bycatch compositigifirfet fisheries

were studied and some species of sharks and Billfish were identified, recorded in our data base and reported tc
IOTC Secretariat.

Japan
This Japanese national report describes following 8 issues in recent five year @2809%.e., (1) tuna fisheries
(longline fishery and purse seine fishery) (2) fleet information, (3) catch and effort by species and gear, (4) ecosyst

and bycatch, (5) national data collection anidcatriocmr
ivessel monitoring syst emo, Ascientific observe
Afunl oadi ng/transhi pment 0, (6) nati onal research p

recommendations & resolutions of the IOTC relevarthe Scientific Committee and (8) working documents.

Kenya

Kenyabés current fishing fleet for tuna and tuna | il
fishery. The National report therefore summarises the fishing activitigsese fleets. The commercial artisanal tuna
fishery is smallscale artisanal muttispecies multgear fishery concentrated in the coastal areas. A majority of the
vessels are wooden planked propelled by sails and some are increasingly being matorige8R1 artisanal vessels

are engaged in the fishing of tuna and tuna like species. Artisanal commercial fishing for tuna-tikel speaies in

the territorial waters use artisanal long line hooks, gillnets and monofilament nets. Key speciesalandes
Yellowfin, Skipjack and Kawakawa, sailfish, and king mackerel. Tuna catches decreased from 302 tons to 201 to
Other important species landed were sailfish 142 tons, and King fish 121. Recreational fisheries species tar
billfishes (Marlins, gvordfish and tuna) however other small pelagic species such as barracuda, king fish, Wahoo a
sharks are also reported in the catches of recreational fishermen. The key ecosystem issues that are relevant t
Kenyan tuna fisheries relate to the incidesof shark bycatch which occur in artisanal fisheries.

Korea, Republic of

Korea has two type of fishing gears which areglme fishery and purse seine fishery in the Indian Ocean. Korean
tuna longline fishery in the Indian Ocean commenced in 1957. 7 longline vessels were operated in 2011 and 2C
which were the lowest in number of vessels during previous 5 years. Witishirgyfcapacity, Korean tuna longline
fishery caught 1,848 mt in 2012, which was 21% higher than that of 2011. The fishing efforts in 2012 were 4,2¢
thousand hooks and distributed higher in the western and eastern areas aroudoP@0%hile the fishingefforts
averaged for 5 recent years (268J11) were 7 million hooks and distributed in the tropical areas aroundZID'H

as well as in the western and eastern areas arounedR0SS It was noted that fishing efforts had not been deployed
in the westar Indian Ocean around 20°20°S in recent years. As results, the catch of bigeye tuna and yellowfin tuna
significantly decreased, and albacore tuna became important in catch. Korean tuna purse seine fishery in the In
Ocean commenced in 2012 and recdrdbout 29 hundreds mt in catch. 3 purse seine vessels have operated to fis
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skipjack tuna and yellowfin tuna in the western and central tropical areas arowidd™SNThe fishing efforts in
2012 were 145 sets, which mainly distributed in the tropicalsaaeound 50°EZ0°E. In 2012, 3 scientific observers
were dispatched on board for implementing observer program and scientific data collection, which carried out 6.2%
observer coverage in terms of the number of hooks.

Madagascar

National tuna fishings operated mainly by small longliners under 24m OAL. The number of vessels in this fishery
has gradually increased in the eastern part of Malagasy waters since its development in 2007 (Table 1). It shoulc
noted that these vessels make relatively ghipg in order to maintain tuna and tulite species fresh on ice. In terms

of production, the unloaded catch reported by the three companies licensed to fish tuna -tike spesies has
slightly decreased over the last three years, in spite of thease in the number of fishing vessels. So far, there is no
explanation to this situation, given that many uncertainties are still to be clarified, especially since logbook collecti
at unloading sites hasno6t been taiavaifalbleecomeerfronetde VI8 (Vessell h
Monitoring System) and the observer program. Fishing vessels licensed to catch demersal fish can also incident
interact with some I0TC species, in particular neritic species. These are handline, longline gndpuséivessels
operating in the benthic area of the western and e,
traditional tuna fishery is still largely unknown in Madagascar. Joint efforts by the fisheries administration and it
partnershave recently been developed to highlight the ins and outs of this fishery.

Malaysia

Tuna catchegontributed about 5% of tal marine finfishlanding in Malaysia. Neritic tuna species formed large
portion of the tuna catch and they were caught mainlywlmycommercial fishing gears; purse seine and trawd. ne
The catch of neritic tunfrom the west coast of Peninsular Malaysia (Malacca Straits) showed a slight increase i
2012 to 23,767 mt frm 21,765 mt in 2011n 2012,tuna londine of Malaysian fag vessels fully operated to catch
albacore tuna in the southwest of Indian Ocean where their fishing areas extended to 35 0S. The fleet consisted
fishing vessels and one carrier, and theyoaded and transhipped the catches at the Port Louis,tMauAilbacore

tuna formed nearly 70% of the catches in the form of frozen tuna. Total catch of tuna in 2012 was 847 mt with t
average catch rate of 17 tons/vesselfino®n catch and effodata recordig, in 2012, Malaysia was ableitaprove
quality o effort and catchdatawith the cooperation from the vessel oggers. On observer programt will be
implemented accordingly when the size of Malaysian fleet increase to over 20 fishing vessels. However, for domes
vessels operating beyor8® nm offstore, there arglan by the DoF to implement observer on boand logbook
system.A new revised NPO#Aharks is near complete and is expected to be released and published by end of 201
Beside, capacity building program for staff that involve in dateectiin at selected landing sites are continuously
been carried out to improve shark data collection. s€mturtle2 sanctuary and information centres have regularly
implementing awareness program for student &febfmen communitieslatching program at these centres managed
to release over 65,000 baby turtles back to the sea. There are several research programs on sea turtle been carri
at different areas in Malaysian waters.

Maldives

The Maldivian tuna fishery comprises of fotomponents. The most important is the traditional liveabait pole
andline fishery dating back hundreds of years. The fishery was certified in November 2012. The main targ
species is skipjack tun&étsuwonus pelamisSmall amounts (~337%) of juveniké yellowfin tuna Thunnus
albacare$ are also caught in the fishery of which about 4% is bigeye flimanfus obesyisThe second and
growing component is the handline fishery, which targets exclusively surface dwelling large yellowfin tuna (> 7
cm FL). AMaldivian owned longline fishery is being developed following the termination of the foreign longline
licensing in May 2010. A sma#icale trolling fishery also exists, which targets neritic species of kawakawa
(Euthynnus affinjsand frigate tunaXuxisthazard. Catches of skipjack has been declining following an all time
high of around 140,000 t in 2006. Recent years have been of the order of 6G0MNO t, less than half the
recorded catch in 2006. Caches of yellowfin are increasing, thanks tapidegrowth of the handline fishery.

No specialized gear is required for handline fishing and so manyapdiine vessels have switched to handline
fishing. Many also practice multlay and multigear fishing, switching them opportunistically. Moste®t
catches of the yellowfin are around 45,000 t and about 80% of the catch is from handline fishery. The natior
data collection is based on an enumeration system which is now almost replaced by a modern logbook c¢
collection system. A webnabled datbase will become online by the end of this year to allow compilation and
processing of catch and effort data. The v@ebbled database will also be used to record tuna purchases by the
exporters. The database when fully functional will help maintain dscof active fishing vessel and fishing
licenses. Maldives is taking lead in skipjack management strategy évaluat&ee paper for full abstract
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Mauritius

Fisheries contribute to the national economy to the tune of 1.3% Gross Domestic Product, pfedasbed tuna for

the export market is the main contributor. The majority of the tuna andikenapecies fishing in the EEZ of
Mauritius is carried out by distant water fishing fleets from Europe (purse seiners) and countries of the East and Sc
Eag Asia (longliners). Tuna fishing longliners regularly call at the Port Louis harbour with an approximate of ove
600 calls yearly for unloading and transhipment of tuna. During the year under report, 40 221 tonnes of tuna w
transhipped through the Pdrbuis harbour and albacore tuna constituted more than 40% of the total catch. Five
national fishing vessels, less than 24 meters in length, landed 36 tonnes of chilled fish with a total effort of 182,3
hooks. These vessels target swordfish (47.2%)alsd land bycatch comprising yellowfin Thunnus albacares
15.8%), bigeyeThunnus obesu8.2%) and albacor@ fiunnus alalungal5.4 %) tunas, and billfishes (4%) while no
encounter with seabirds and marine turtles were noted. The fishing areaspreare between latitudes 9°S and 26°S
and longitudes 56°E and 62°E. A small amount (2.1 tonnes) of shortfin mako Ishads xyrhinchusis landed by

the national vessels. However, 2318 tonnes of sharks consisting mainly of blue Rianiace glauca 78%)
followed by shortfin mako shark (16%) were landed in port by foreign longliners during 2012. The FAD fishery
which consists of around 380 smatlale fishermen operating around the 27 anchored Fish Aggregating Devices se
around the island landed 238nnes of fish with albacore being the major species (69.3%) followed by yellowfin
(21.2%) and skipjack tunas (4.2%). One ptssmer flying Mauritius flag was registered in October 2013 and
observers will be deployed to monitor the national psesner.

Mozambique

The main tuna industrial fishery in Mozambique is operated by foreign distant water fishing fleets. In the last fiv
years, to this industry, the Ministry of Fisheries has issued annually, an average of 125 licenses (44 purse seiner
81 long liners). Th fishing operations occur in the Mozambique EEZ from 12 nautical miles offshore from January tc
December . Purse seiner fishing occurs mai nlligerfshing we e
occurs bet ween 20U paniailar n&ensity Belod pasabbel 250 southi Thie recent official
information, reports an annual catch ranging from 1,000 tons to 17,500 tons, with annual average between 5,00t
7,000 tons. However, recent statistics particularly deposited on IOTEatadhat the real catch from Mozambican
waters is close to 20,000 tons per year. This scenario clearly indicates some mistakes in reporting the catches w
was explained by the wrong line border limit leading to miss reporting of Mozambican catch@ans2012. Apart

from the more accurate and better structured information stated above, Mozambique has its tuna national fl
composed of one industrial long liner operating since 2011, the artisanal, sport and recreational fisheries coming f
very long time, along the coast with some considerable impact in the tuna adikéuspecies. The catches of the
industrial national fleet is around 240 tons per year and the picture from the artisanal, sport and recreational fishe
together, appoint to 41@ tons by year. The estimates from artisanal, sport and recreational fisheries can be consider
incomplete taking into account that gathering all the data on catch from these fisheries is actually a challenge fc
country with a long coast of 2,780 Kmiith insufficient funding of research activities and lack of well trained
personnel at the provincial level where the fishery occurs.

Oman

Omani fishery sector is one of several sectors that contribute to the economy of the ddwntotalproduction of

this sector in 2012 was 192,000 tons with a total value of 143 million @dRparing with 2011 the value of fishery
production was increased by 16% in 2012. The consumption of Tuna products in Oman is high. There is a fluctuatic
of the toal annual produ®mn of wna which is 8753 mt in 2003 and it increased up to 16850 mt in 2007 and
decreased to 5501 mt in 2012. This fluctuation of coastal tuna activities finds probably its origin, among others, in t
modification of environmental faats, predatoprey relationship, spawning problems (Dr Al Qumi, 2011) and the
actual reduction of the industrial pelagic fleet. This segment went from 52 vessels in 2008 to 8 vessels in 2012. T
reduction in the industrial fishing capacity was initiatgdte national Authorities for the purpose of restructuring the
industrial fishing sector to improve its competitiveness and efficiency. On the other hand there is a massive increas
the number of vessels and fishermen of Artisanal and coastal fleetsi @overnment has introduced the logbook
data collection scheme, the Vessel Monitoring System (VMS) and Port Sampling Program (PSP), obser\
programme (under/development) to monitor Tuna fishery and to enhance the quality of data gathered in order
manage and sustain efficiently the Omani fisheries. Moreover, the Government started to run and monitor seve
other projects for othemarine species such as sea birds and marine turtles but are still in their starting stages.

Pakistan
National Report nioprovided.
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Philippines

Fishery is an important component of the agricultural sector in the Philippines. Marine fishery is an important sour
of protein, livelihood and export earnings for the Philippines. In 2011, total marine catch by the Philippine commerci
fleet was estimad to 1,032,820 million tons which accounted for about 20.76% of the total fisheries production
(Bureau of Agricultural Statistics [BAS] 2012). The fisheries sector came down with 2.32 percent less output in 201
From | ast year 0s metedtonsttioe 2012 voldmeDfpddueti8hivasplaced at 4,858,097.10 metric
tons. Municipal fisheries and aquaculture posted 3.88 percent and 2.54 percent reductions in their volumes
production, respectively. Commercial fisheries gained 0.23 percardliume of production. Commercial fisheries
production in 2012 reached 1,035,213.92 metric ton:¢
1,032,820.12 metric tons. Production declined by 9.12 percent in the first quarter and byr&:568 ipehe second
guarter. However, these were offset by the increase of 4.68 percent during the third quarter and 6.39 percent in
fourth quarter of 2012. The increased demand for fish from rapidly growing population and increasing exports h
substatially increased fishing pressure on the marine fishery resources in the past two decades. The major key is¢
facing the fisheries sector are resource depletion and environmental degradation. Declining catch rates and
levelling off of marine landing also supports these conclusions. Philippines is still one of the top fish producing
countries in the world. Over an estimated 1.5 million people depend on the fishing industry for their livelihooc
Philippines is also considered a major tuna producthrdnNVestern and Central Pacific Ocean (WCPO). The fishing
industryb6és contribution to the countryds Gross Dom
constant prices, respectively (Philippine Fisheries Profile, 2010).

Seychelles

The Seybel | es Nati onal Report summari zes activiti@iHikes o
species in the WIO. It also summarizes research, and data collection related activities as well as actions underte
in 2012 to implement ScientifiCommittee recommendations and IOTC resolutions. For the past three years
Seychelles purse seine fleet has consisted of eight purse seiners, whilst the number of supply vessels has
reduced from five to three. Overall nominal effort has been on a dawdtrend over the past 5 years, and in 2012

it dropped further by 213 days (9%) when compared to 2011. The total annual catch reported by the purse se
fleet decreased by 32% over the past two years, from 75,787 MT in 2010 to 50,938 MT in 2012. @fatches
skipjack tuna declined over the past 2 years and in 2012, yellowfin tuna was the dominant species making up 5
of the total reported catch, with skipjack making up only 39%. The total catch reported by the industrial longlin
fleet for 2012 is estimatl at 12,164 MT, a significant increase of 60% over the 7,566 MT reported in 2011. Bigeye
tuna has remained the dominant species caught by this fleet for the past seven years, accounting for an averag
55% of the total annual catch. The semi industlieigline fleet reported a total catch of 271 MT in 2012,
representing an increase of 13% over the 238 MT reported in 2011. With an increase in the number of acti
vessels, fishing effort increase by 15% and catch rates stabilized at around 0.82 MT/GRO®Ver the 2011/
2012 period. SFA is currently (2013) reviewing its data collection system for the domestic fishery, and is workin
in close coll aboration with relevant stakehol-deer s
paper for @ll abstract

Sierra Leone
National Report ngprovided

Sri Lanka

The total production of tuna and tuna like species (TPTT) was 79% of the total large pelagic fish catch. It wi
106,305t, in 2012, which shows a 5% increase than that of 2011. Skipfecklominated the catches and amounted
to 45% followed by yellowfin tuna represented 27%. Catch of bigeye tuna is relatively low and accounted for 29
There was an 8% increment in yellowfin tuna yield than in 2011. This depicts the development ofjlthe ftaet
targeting the deep sea tuna. Billfish is the second most group; consisting three species of marlin; black marlin, b
marlin and striped marlin, and sail fish and sword fish, makes up 12% of the TPTT. The species identification
somewhat dficult due to nature of landing, sometimes beheading and cut in to pieces. A slight decrease in the billfi
catch was observed in 2012 than in 2011. The total shark production of 2581t in 2012 shows 3% decline than in 2(
Silky shark dominated (44%) thecidental shark catch. The shifting of the gear targeting deep sea tuna employing
tuna long line has influenced reducing of both billfish and sharks in 2012. Out of 4000 boats of length between 1
15m LOA, only 2483 were actively operated in the year22(Bince majority of them do not equipped with fishing
aids; line or net haulers the number of hooks or the pieces of nets deployed is limited due to manual operation and
the restricted deck space. The gear used is mainly gill net, long line, Prygligill net one at a time in a single
operation and ring net. The use of gill net and long line joined together as a combined gear in a single operation sh
a decline in practice. Skipjack mainly caught with gill net while yellowfin tuna with gilinébray line.i see paper

for full abstract

Page65of 312



|OTCi 20131 SC16 R[E]

Sudan

The total annual fin fish production in Sudan is around 140000 tons from fresh water and 8000 tons from marine we
(fully future operating estimate), marine resources divided into artisanal fishery (about 3000 tonnes), trawling (abc
2000 tonnes), pesine fishery (about 2300 tonnes), shrimp from trawling (about 60 tonnes), shrimp from culture
(about 6 tonnes), trochaus (about 724 tonnes), mother of pearl shell (about 12 tonnes) and sea cucurgber (abo
tonnes) Vine et al., (1980T.una fishes Notarget to fish in Sudanese Red Sea coast, these retaining to limiting in
fishing location and gear use by local fishers, most catch taken by hooks and line, seasonally foreign fleets come fi
Egypt under economic protocol, sign Bydanese governmeand Egypt,use to fish in Sudanese trawling area
(Southern area), also pure sine use by Egyptian vessels. But since 2010 this fishing activates was a stop. Since
the only fishing activates running by local fishers with small fibber glass boat ardingpao regular a statistical
data had been taken for fish species or gear types. Only statistical data records taken from the fish market in
Sudan, all tuna fishes record under name of mackerel fishes. Shark and other marine fish produdrdesieatec

from the fish's local markelo statistical and regular datzken for marine mammal and béd.

Tanzania, United Republic of

Presently the national fleet of Tanzania is all artisgharacterized bynulti-species, multgear and multcultural
fisheries. Most of the fishing takes place withim@ 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 au
long lines.The catchdata is collected in terms of weight of fish grcumd is not based on gear type, vessel size and
duration of fishing operation&tatistics from the Fisheries DepartméitsbothZanzibar andhe main land Tanzania

for the year 20125hows 7702,1411 anl 6169 tonnes forunha billfish and sharks and rays were caught respectively.
However, recreational fishing data are missing and the available catch data is missing geographic position, type
gear and effortLogsheet data started to be collected in26@m all licensed EEZ fishing vessels and assel
Monitoring System has been monitoring the Tanzania EEBce 2009.There have been no Observer and Port
sampling programmes because Tanzanian Ports does not have facilities for handling commersid disepg
vesselsNo transhipment of fish cargo is allowed in our wate@urrent research programmes are focusing on the
potential of establishing a national fleet for small pelagics and tuna and tuna like species in the Exclusive Econor
Zonewith the aim of reducing the rapidly increasing fishing pressure within the inshore.waters

Thailand

Neritic tuna species in the Andaman Sea Coast, Thailand comprise 7 sp@ciesus tonggol, Euthynnus affinis,
Auxis thazard, A. rochie, Katsuwonus pelamis 8adda orientalis, Scomberomorsgp.). These species were caught
from purse seine, king mackerel gill net and trawl, while purse seine was the main fishing gear. The trend of neri
tuna catches have been decreasing from 45,083 tons in 1997 to 1390881689. The production was quite stable
around 10,711 and increase to 11,861 in 2009. These neritic tuna species are more or less have its production
similarity. Three Thai tuna longliners were operated in the Indian Ocean in 2007 and i8A@08nly two Thai tuna
longliners kept on fishing there. Fishing grounds were mainly in the western coast of Indian Ocean. The fishi
operations were recorded 2,276 fishing days. The highest total catch was in 2010 with 607.69 tonnes followed
2012, 200, 2011, 2009 and 2008, respectively (4944&].64, 370.39, 295.23 and 265.57 tonnes). The highest
CPUE was found in 2010 with 13.62 fish/1,000 hooks followed by 2012 and 2007, respectively (10.80 and 10..
fish/1,000 hooks). The major catch species bigeye tunaThunnus obesiisyellowfin tuna T. albacore$ Albacore

tuna {T. alalungd, swordfish and shark.

United Kingdom (OT)

UK (BIOT) waters have been a Marine ProgetArea (MPA) since April 201M@iego Garcia and its territorial waters

are excluded from the MPA and include a recreational fishery. UK (BIOT) does not operate a flag registry and has
commercial tuna fleet or fishing port. The United Kingdom National Report summarises fishingeaaréational
fishery in 2012 and provides details of research activities undertaken within the MPA. The recreational fishery land
10.79t of tuna and tuna like species on Diego Garcia in 2012. Principle target tuna species of the industrial fishel
(yellowfin, bigeye and skipjack tunas) contributed 30% of the total catch of tuna and tuna likes spiethe
recreational fisheryLength frequency data were recorded for a sample of 378 yellowfin tuna from this fishery. The
mean length was 75cm. Sharksight in the recreational fishery are released alive. IUU fishing remains the greatest
threat to the BIOT ecosystem. A Science Advisory Group has been formed to define a science strategy for BIOT «
future research priorities, including those relevarthtopelagic ecosystem and IOTC fisheries. Recommendations of
the Scientific Committee and those translated into Resolutions of the Commission have been implemented
appropriate by the BIOT Authorities and are reported.
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Vanuatu

There was only longlinéishery operated by Vanuatu in 2012 in the Indian Ocean. 2 longliners targeted the 2 majo
tuna species, yellowfin tuna and bigeye tuna with albacore tuna, shark, blue marlin and sword fish -asitdfe by
Total catch of 2012 was estimated to be 347.584comprising of 146.280 mt for yellowfin, 90.862 mt for bigeye
tuna, 6.421 mt for albacore tuna, 107 mt for shark, 8 mt for striped marlin, 28tfétblue marlin and 43.763 mt for
sword fish. These data were compiled from the logsheets that subnyittiee bessels to the Vanuatu Department of
Fisheries.

Yemen
National Report not provided.

Senegal

In 2012, the Senegalese industrial tuna fishing fleet was composed of sixngdilee vessels essentially targeting
yellowfin (Thunnus albacarésbigeyetuna Thunnus obeslisand skipjack Katsuwonus pelamjisand two longline
vessels targeting swordfish. Furthermore, some artisanal fisheries (handline, trolling line and purse seine) and s
fisheries catch billfish species (marlins, swordfish and shjlfend small tuna and tuwfiie species (kawakawa,
mackerels, bonito, frigate tuna, etc.). In 2012, total catches from Senegalesadole vessels were estimated at
6,181 metric tonnes (1,648t for yellowfin tuna, 4,27@nt for skipjack tuna and 22%t of bigeye tuna). Catches have
slightly increased compared to 2011 (6,1i}: this increase reflects the increased catches of albacore tuna. In 2012
the longline fisheries total catches were estimated at 410 metric tonnest(8112011). Catches areastly made of
swordfish, sharks and marlins. As far as artisanal fisheries are concerned, the total catches of small turkkand tuna
species were estimated at 5,542 metric tonnes, a sharp decrease from 20Ihtj9; Gl total catches from the sport
fisheries were estimated at 180 metric tonnes in 2010 for a total fishing effort of 1428 trips. The continuot
monitoring of tuna fishing activities continues to be implemented by the team set up at the Dakar port by the CROL
Their work consists in colléing catch and effort statistics. This work is complemented by other information from
various sources (processing plants, fishing companies, Marine Fisheries Directorate, etc.) Multispecies samples
also done in the industrial and artisanal fisheridgarks to the financial support of tiReogramme de Recherche
Intensive des Istiophoridés (EPBRampling for catches, effort and size of Istiophorids has been intensified in the
main artisanal fisheries landing sites.

Souh Africa, Republic of

SouthAfrica has two commercial fishing sectors which either target or catch tuna arlikiuapecies as bycatch in

the Indian Ocean. These sectors are swordfish/tuna longline (the shark longline fishery has been incorporated into
sector), pole and linebd and reel. In addition, there is a boatbased recreational/sport fishery.
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APPENDIX VI
2013: STATUS OF DEVELOPMENT AND IMPLEMENTATION OF NATIONAL PLANS OF ACTION (NPOA) FOR SHARKS AND SEABIRDS AND
IMPLEMENTATION OF TH E FAQO GUIDELINES TO REDUCE MARINE TURTLE MORTAL ITY IN FISHING OPERA TIONS

CPC

Sharks

Date of

Implementation

Seabirds

Date of
implementation

Marine
turtles

Date of
implementation

Comments

MEMBERS

Australia

Belize

China

T Taiwan,China

Comoros

Eritrea

European Union

'
May 2006

5 Feb 2009

14-Apr-2004

2003

Sharks: 2""NPOA-Sharks (Sharplan 2) was released in July 2012, along w
an operational strategy for implementation:
http://www.daff.gov.au/fisheries/environment/sharks/sharkplan2
Seabirds: Has implemented a Threat Abatement Plan [TAP] for the Inciden
Catch (or Bycatch) of Seabirds During Oceanic Longline Fishing Operatior]
since 1998. The present TAP took effecnfr2006 and largely fulfills the role
of an NPOA in terms of longline fisheries. The 2006 TAP is currently undel
review. Also currently undertaking an assessment of seabird bycatch in tra
gillnet and purse seine fisheries, and will develop an NPOAinhg ibogether
fisheries plans and actions to reduce the incidental catch of seabirds in lon
trawl and gillnet fisheries.

Marine turtles: Australia's current marine turtle bycatch management and
mitigation measur es f ul thad FAOSeaturttes r
Guidelines.

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

May 2006

Sharks: Development has risgun.

Seabirds: Development has not begun.

Marine turtles: No information received by the Secretariat.
Sharks: No revision currently planned.

Seabirds: No revision currently planned.

SharksDevelopment has not begun.
Seabirds: Development has not begun.
Marine turtles: No information received by the Secretariat.

16-Nov-2012

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

2007

Sharks: Approved on 08-eb2009 and it is currently being implemented.
Seabirds: The EU adopted on Friday 16 November an Action Plan to addre
the problem of incidental catches of seabirds in fishing gears.

Marine turtles: European Union Council Regulation (EC) No 520/2007 of 7
May 2007 lay down technical measures fordhaservation of marine turtles
including articles and provisions to reduce marine turtle bycatch. The regul
urges Member States to do their utmost to reduce the impact of fishing on
turtles, in particular by applying the measures provided foaragraphs 2, 3
and 4 of the resolution.
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France (territories)

Guinea

India

Indonesia

Iran, Islamic Republic of

Japan

Kenya

Korea, Republic of

Madagascar

Sharks: Approved on 05eb2009 but not yet implemented.
Seabirds:No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: Currently being drafted with the assistance of BABR
Seabirds:India has determined that seabird interactions are not a problem
their fleets.

Marine turtles: No information received by the Secretariat.

Sharks: NPOA guidelines developed and released for public comment am(
stakeholders in 2010 (funded by ACIAR AustraliBGCF). Training to occur
in 2011, including data collection for sharks based on forms of statistical d:
national standards (by DGCF (supigal by ACIAR Australia). Implementatior
expected late 2011/early 2012.

Seabirds: Development has not begun.

Marine turtles: No information received by the Secretariat.

Sharks: Have communicated to all fishing cooperatives the IOTC resolutiof
on sharks. Have in place a ban on the retention of live sharks.
Seabirds:|.R. Iran determined that seabird interactions are not a problem f
their fleet as they consist of gillnet vessehly.

Marine turtles: No information received by the Secretariat.

03-Dec-2009

03-Dec-2009

Sharks: NPOAI Shark assessment implementation report submitted to COF
July 2012

Seabirds:NPOAI Seabird implementation report submitted to COFI in July
2012.

Marine turtles: No information received by the Secretariat.

Sharks: Due to paucity of the most basic information on shark stocks in
Kenyan waters, it was decided the NPSharks be developed in the planning
year 2014/ 2015. This will enable the country to carry out some baseline
surveys on the shark fishery in the 201312 planning year.

Seabirds: Kenya does not have any flagged longline vessels on its registry|
There is no evidence of any gear seabird interaction with the current fishin|
fleet. Kenya does not therefore consider developing NPOA seabirds as
necessary fothe time being.

Marine turtles: No information received by the Secretariat.

Sharks: Approved onl808/2011 and is currently being implemented.
Seabirds: Early stages of developmeiill be finalised Dec 2013.
Implementation expected in 2014.

Marine turtles: All Rep. of Korea vessels fully implement Res 12/04.

Sharks: Development has not begun.

Seabirds: Development has not begun.

Note: A fisheries monitoringystem is in place in order to ensure compliance
by vessels with the |1 OTCds shark
measures.

Marine turtles: No information received by the Secretariat.
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Malaysia

Maldives, Republic of

Mauritius

Mozambique

Sharks: A review of the NPOAShark (208) is in the final stages, with
stakeholder consultation due to be completed in September 2013. A revisg
NPOA-Sharks is expected to be published by the end of 2013.
Seabirds: Malaysia has carried out a review and determined that an NPOA|
Seabirds is not messary as no longline vessels flagged to Malaysia fish so
of 20 degrees south.

Marine turtles: No information received by the Secretariat.

Sharks: An earlier draft of the NOPA is available: Gaps/issues that arose
following the total shark ban have been identified through support from the|
of Bengal Large Marine Ecosystem (BOBLME) Project. Presently Maldiveg
seeking further support from BOBLMEroject to finalize the plan and
associated regulation and is expected to be published in Government Gaz;
2014.

Seabirds:Article 12 of | POA states tha
NPOA. IOTC Resolution 05/09 suggests CPCs to report on geabithe
IOTC Scientific Committee if the issue is appropriate’. Maldives considers |
seabirds are not an issue in Maldives fisheries, both in theapdiiéne fishery
and in the longline fishery. The new longline fishing regulations has provisi
on mitigation measures on seabird bycatch. Maldives will be reporting on
seabirds to the appropriate technical Working Party meetings of IOTC.
Marine turtles: Longline regulation has provisions to reduce marine turtle
bycatch. The regulation urges longlinessels to have dehookers for removal
hook and a line cutter on board, to release the caught marine turtles as
prescribed in Resolution 12/04.

Sharks: Mauritius does not issue national or foreign fishing licence to vess
targeting sharks in its Exclusive Economic Zone. However, sharks are usu
landed as bycatch. Mauritius will work in consultation with the IOTC
Secretariat to prepare a simplifiedNA-sharks for Mauritius.

Seabirds: Mauritius does not have national vessels operating beydil 25
However, fishing companies have been requested to implement all mitigati
measures as provided in the IOTC Resolutions.

Marine turtles: Mauritius does not have national boats operating outside it:
EEZ. Moreover, marine turtles are protected by the national law. Fishing
companies have been requested to carry line cutters emab#ters in order to
facilitate the appropriate handling andmpt release of marine turtles caught
or entangled.

Sharks: drafting of new legislation is in progress which is considers the iss|
of shark conservation in the requirements to consider during the licensing
process.

Seabirds Mozambique is regularly briefing the Masters of their fishing vesg
on the mandatory requirement to report any seabird interaction with longlir]
fleet. Recently, it was agreed at the national level to introduce in the nation
legislation all the requaments regarding seabird conservation and managel
measures in the terms and conditions for licensing.

Marine turtles: Marine turtle interactions with fisheries in Mozambique hay
been reported in the Sofala Bank trawlers since the onset of the fisttery
there are efforts to update the information on marine turtle interactions witt
fisheries via specific studies.
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Oman, Sultinate of

Pakistan

Philippines

Sept.2009

Seychelles, Republic of

Sierra Leone

Sri Lanka

Sudan

Tanzania, United Republic of

Apr-2007

Thailand

23-Nov-2005

United Kingdom

n.a. T n.a.

Sharks: No information received by the Secretariat.
Seabirds:No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: Under periodic review. Shark catches for 2010 provided to the
Secretariat.

Seabirds: Development has not begun. No seabird interactions recorded.
Marine turtles: No information received by the Secretariat.

Sharks: NPOA-sharks to be reviewed in 201
Seabirds: Development has not begun.
Marine turtles: No information received by the Secretariat.

Sharks: No information received by the Secretariat.
Seabirds:No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: An NPOArsharkshas beeiiinalized and is expected to be
implemented in 2014

Seabirds: Sri Lanka has determined that seabird interactions are not a pro
for their fleets.

Marine turtles: No information received by the Secretariat.

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: Initial discussions have commenced.

Seabirds: Initial discussions have commenced.

Note: Terms andonditions related to protected sharks and seabirds contair
within fishing licenses.

Marine turtles: No information received by the Secretariat.

Sharks: Second NPO#Asharks currently being drafted.
Seabirds: Development has not begun.
Marine turtles: No information received by the Secretariat.

British Indian Ocean Territory (Chagos Archipelago) waters are a Marine
Protected Area closed to fishing except recreational fishitigeiBnm

territorial waters around Diego Garcia. Separate NPOAs have not been
developed within this context.

Sharks/Seabirds:For sharks, UK is the 4signatory to the Convention on
Mi gratory Species O6Memorandum of
Migr at ory Sharksé which extends th
including British Indian Ocean Territories; Section 7 (10) (e) oFikberies
(Conservation and Management) Ordinamegers to recreational fishing and
requires sharks to be released alive. No seabirds are caught in the recreat
fishery.

Marine turtles: No marine turtles are captured in the recreational fishery. A
monitoring programme is taking place to assess ténm turtle population in
UK (OT).
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Vanuatu

Yemen

COOPERATING NON-CONTRACTING PARTIES

Senegal 25-Sept2006

South Africa, Republic of

Sharks: No information received by the Secretariat.
Seabirds:No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: No information received by the Secretariat.
Seabirds:No information received by the Secretariat.
Marine turtles: No information received by the Secretariat.

Sharks: The SubRegional Fisheries Commission supported the developme
a NPOAsharks for Senegal in 2005. Other activities conducted include the
organization of consultations with industry, the investigation of shark biolog
and socialeconomics of shark fieeries). The NPOA is currently being revise
Consideration is being made to the inclusion of minimum mesh size, minim|
shark size, and a ban on shark finning.

Seabirds: The need for a NPOAeabirds has not yet been assessed.
Marine turtles: No informatbn received by the Secretariat.

Sharks: The gazetting of the draft NPGgharks for public comment has beer
approved by the Minister of the Department of Agriculture, Forestry and
Fisheries (6 July 2012).

2008 Seabirds: Published in August 2008 and fully implemented. The NPOA
seabirds has been earmarked for review.
Marine turtles: No information received by the Secretariat.
Colour key
Completed

Drafting being finalised

Drafting commenced

Not begun
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APPENDIX VI I
LI1ST OF CHAIRS, VICE-CHAIRS AND THEIR RESPECTIVE TERMS FOR ALL |IOTC SCIENCE BODIES
1% Term Term expiration date
Group Chair/Vice-Chair Chair CPC/Affiliation commencement (End date is until Comments
date replacement is elected)
SC Chair Dr Tsutomu Nishida Japan 171 Ded 11 End of SC in 208 2" term
Vice-Chair Mr Jan Robinson Seychelles 171 Ded 11 End of SC in 20% 2" term
WPB Chair Dr Jerome Bourjea EU,France 08iJuli 11 End of WPB in 2015 2" term
Vice-Chair Dr Miguel Santos EU,Portugal 08 Juli 11 End of WPB in 2015 2" term
WPTmMT Chair Dr Zang Geun Kim Korea, Rep. of 22iSep 11 End of WPTmT in 204 1%term
Vice-Chair Dr Takayuki Matsumoto Japan 061 Sep 12 End of WPTmMT in 2014 1% term
WPTT Chair Dr Hilario Murua EU,Spain 25 Ocfi 10 End of WPTT in 2014 2" term
Vice-Chair Dr Shiham Adam Maldives, Rep. of 23/ Octi 11 End of WPTT in 2015 2" term
WPEB Chair Dr Rui Coelho EU,Portugal 16/ Sept 13 End of WPEB in 2015 1%erm
Vice-Chair Dr Evgeny Romanov EU,France 271 Octi 11 End of WPEB in 2015 2" term
WPNT Chair Dr Prathibha Rohit India 271 Novi 11 End of WPNT in 2015 2" term
Vice-Chair Dr Farhad Kaymaram I.R. Iran 271 Novi 11 End of WPNT in 2015 2" term
WPDCS Chair Dr Emmanel Chassot EU,France 30i Novi 13 End of WPDCSn 2015 1stterm
Vice-Chair Dr Pierre Chavance EU,France 10i Ded 11 End of WPDCS in 208 2" term
WPM Chair Dr lago Mosqueira EU,Spain 18 Ded 11 End of WPM in 205 2" term
Vice-Chair Dr Toshihide Kitakado Japan 18/ Ded 11 End of WPM in 205 2" term
WPFC Chair Not active Not active Not active Not active Not active
Vice-Chair Not active Not active Not active Not active Not active
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APPENDIX VIII
EXECUTIVE SUMMARY : ALBACORE

Status of the Indian Ocean albacore (ALBThunnus alalungg resource
TABLE 1. Albacore: Status of albacoréhunnus alalunggin the Indian Ocean

2013 stock
Area' Indicators status
determination?®

Catch 2012: 33,960t
Average catch 20062012:| 37,082 t

Indian Ocean MSY (80% CI)): | 33,300t (31,100 35,600 t)
Fao10Fvsy (80% CI): | 1.33(0.9/1.76)

SB010SBwusy (80% Cl): | 1.05(0.54i 1.56)

SB01dSB1as0 (80% ClI): | 0.29 (n.a.)

'Boundaries for the Indian Ocean stock assessmedefired as the IOTC area of competence.

2 Reference year 2010 for most recent stock assessment

Colour key Stock overfished(SR./SBusy< 1) Stock not overfished (SB/SBusyO 1
Stock subject toverfishingF,ea/Fusy> 1)
Stock not subject toverfishing (Fea/Fusy©O 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

There remains considerable uncertainty about the relationship between abundance and the standardised CPUE s
and about the total catches over the past decade.

Stock statusNo newstock assessment was carried out in 2013. In the 2010 assessment the WPTmMT notedshat t
in the Taiwan,China CPUE series suggest that the longline vulnerable biomass has declined2@@mbbthe level
observed in 1950. There were 20 years of maddishing before 1980, and the catch has more than doubled since
1980. Catches have increased substantially since 2007, attributed to the Indonesian fishery although there
substantial uncertainty remaining on the catch estimates. It is consideregt#mtcatches have been well above the
MSY level, recent fishing mortality exceedgsk (F2o1dFusy = 1.33. Spawning biomass is considered to be at or very
near to the SBsy level (SBy1dSBusy = 1.05 (Table 1, Fig. 1). Thus, the 2Dhssessment indicad that the stock is
subject to overfishing butnot overfished (Table 1). Fishing mortality needs to be reduced by at least 20% to ensure
that spawning biomass is maintained at MSY levels (Table 2). Revisions to the catch history in 2013 indicated tl
reported landings in 2012 (33,960 t), and those from 2011 (33,605 t) are only slightly above the MSY estimates frc
the previous assessment.

Outlook. Maintaining or increasing effort in the core albacore fishing grounds is likely to result in fdetlares in
albacore biomass, productivity and CPUE. The impacts of piracy in the western Indian Ocean has resulted in
displacement of a substantial portion of longline fishing effort into the traditional albacore fishing areas in th
southern and easih Indian Ocegnbut appears to have diminised, as longiisehavebegun tomove back to the
traditional fishing grounds in the western Indian OceaR011. If recent (2008.0) patterns of fishing in the Indian
Ocean continue, effort and catch direcetdalbacore are likley to be maintained and management action would be
required The following key points should be noted:
9 The available evidence indicates considerable risk to the stock status at current effort levels.
1 The two primary sources of dataathdrive the assessment, total catches and CPUE are highly uncertain anc
should be investigated further as a priority.
1 The lack of consistency in the data inputs to the analysis and the impacts of using different areas for each fl
on the CPUE standar@ions, makes interpretation of the results difficult.
1 The use of finescale versus aggregated data in the CPUE standardisations by fleet introduces substant
uncertainty.
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1 Current catches (average 37,802 t over the last five years, 33,960 t in 20X2) taecdISY level (33,300
range: 31,10085,600t). Maintaining or increasing effort will result in further declines in biomass,
productivity and CPUE.

1 A Kobe 2 Strategy matrix was calculated to quantify the risk of different future catch scenarioghasing
projections from the ASPNhodel (Table 2). The projections indicated that a minimum reduction in fishing
mortality of 20%from the catch level of 2010 (42,915wpuld be required to ensure that the stock does not
move to an overfished state by 2026.(below SRsy) (Table 2).

1 Provisional reference points: Noting that the Commission i3 2@fteed toResolution 13/100n interim
target and limit reference pointd a decision frameworkhe following should be noted:

o Fishing mortality: Currentfishing mortality is considered to be well above the provisional target
reference point of sy, but below the provisional limit reference point of 1.4&(Fig. 1; Table 3).

0 Biomass Current spawning biomass is considered to be at or very near therédegehce point of
SBusy, and therefore above the limit reference point of 0.4iSBFig. 1; Table 3).

SB/ SBmsy

Fig. 1. Albacore: ASPM Aggregated Indian Ocean assessment Kobe plot (95% bootstrap confidence surfaces shc
around 2010 estimate). Blue circles indicate the trajectory of the point estimates for the SB ratio and F ratio for ec
year 19502010. Target (Ftarg aréBtarg) and limit (Flim and SBIlim) reference points are shown.
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TABLE 2. Albacore: ASPM Indian Ocean assessment Kobe |l Strategy MBnghability percentagedf violating
the MSY-based target reference points for nine constant catch projections é&6h0evel, + 10% * 20%, + 30% and
+ 40%) projected for 3 and 10 years.

Reference

point and . L . . S .

projection Alternative catch projections (relative to 2010) and probability (%) of violating MSY reference points

timeframe

60% 70% 80% 90% 100% 110% 120% 130% 140%
(25,7491t) (30,0411t) (33,332t) (38,6241) (42,915t) (47,207t) (51,498t) (55,790t) (60,081 t)

SBroa< <1 1 8 15 23 35 46 55 65
SBMSY

F2013> Fusy <1 2 18 47 74 91 98 >99 >99
SBzoz0< <1 <1 12 40 69 90 >99 >99 >99
SBMSY

Fa020> Fusy <1 <1 20 67 94 >99 >99 >99 >99

TABLE 3. Albacore: ASPM Indian Ocean assessment Kobe Il Strategy MBnakability o e r ¢ e of viaagirg )
the MSY-based limit reference points for nine constant catch projections (2010 catch level, £ 10% + 20%, + 30% al
+ 40%) projected for 3 and 10 years.

Reference
ggjr:c?igﬂ Alternative catch projections (relative to 2010) and probability (%) of violating MSY limit reference points
timeframe
6 0% 70 % 80 % 90 % 100% 110% 120% 130% 140%
(25,7 (30,0(33,3(38,6 (42,9 (47,2(51,4 (55,7(60,0
SBy13< BSw <1 <1 <1 <1 <1 <1 <1 <1 <1
Foo1s> 1 Fu <1 <1 <1 7 26 53 75 89 97
SBy20< BSw <1 <1 <1 <1 5 28 51 70 83
Faozo> L Fu <1 <1 <1 30 69 94 >99 >99 >99

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Temperateas and other sources as cited)
CONSERVATION AND M ANAGEMENT MEASURES

Albacore Thunnus alalunggin the Indian Ocean is currently subject to a number of Conservation and Managemen
Measures adopted by the Commission:
1 Resolution 13/08®n the recording ofatch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/0¢oncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o
competence and access agreement information

1 Resolution 13/0%n the conservatin of albacore caught in the IOTC area of competence

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

1 Resolution 10/02nandatory statistical requirements for IOTC Marsand Cooperating ne@ontracting
Parties (CPCobs)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area
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FISHERIES INDICATORS

Albacore: General

Overall, the biology of the albacore stock in the Indian Ocean is not well known and there is relatively little ne
information on albacore stock8lbacore Thunnus alalungglife history characteristics, including a relatively late
maturity, long life ad sexual dimorphism, make the species vulnerable to over exploifitible 4 outlines some of

the key life history traits of albacore specific to the Indian Ocean.

TABLE 4. Albacore:Biology of Indian Oceaalbacore Thunnus alalunga

Parameter Description

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

Albacore is a highly migratory species and individuals swim large distances) dieir lifetime. It can do this because i
capable of thermoregulation, has a high metabolic rate, and advanced cardiovascular and blood/gas exchange §
adults (25 year old albacore) appear to be more migratory than adults. In the Pafo,Qhe migration, distributi
availability, and vulnerability of albacore are strongly influenced by oceanographic conditions, especially oceanit
has been observed on all albacore stocks that juveniles concentrate in cold temperater amsten(f® in a range of s¢
surface temperatures between 15 and 18°C), and this has been confirmed in the Indian Ocean where albacore tu
abundant north of the subtropical convergence (an area where these juvenile were heavily fished Hisdeftegtduring
the | ate 198006s) . It appears that juvenile albacor
oceans in the north edge of the subtropical convergence. Albacore may move across the jurisdictional bounda
ICCAT and IOTC.

It is likely that the adult Indian Ocean albacore tunas do yearly circular callot&wise migrations following the surfa
currents of the south tropical gyre between their tropical spawning and southern feeding zones. In th®©Adantitarg
numbers of juvenile albacore are caught by the South Africangmaléne fishery (catching about 10,000 t yearly) an
has been hypothesized that these juveniles may be taken from a mixture of fish born in the Atlantic (north ed¥aod
from the Indian Ocearkor the purposes of stock assessments, onegzan stock has been assumed.

Longevity 10+years

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

Spawning seaso| Little is known about theeproductive biology of albacore in the Indian Ocean but it appears, based on biological stu
on fishery data, that the main spawning grounds are located east of Madagascar between 15° and 25°S during thé
quarters of each year. Like othitanas, adult albacore spawn in warm waters (SST>25°C).

Size (length and| Reported to 128 cm FL in the Indonesian longline fishery

weight) W = al® with a 5$.691 10° ,b 2751

n.a. = not available. Sourcelsee & Kuo 1988, Lee & Liu 1992, Lee & Yeh 200Froese& Pauly 2009, Xu &Tian 2011,
Setyad;ji et al. 2012

Albacorei Catch trends

Albacore are currently caught almost exclusively using drifting longlines (86%) (Figs. 2, 3, 4; Table 5), South of 10°
(Table 6), with remaining catches recorded using coastal longlines, handiirteoking (10%), purse seines, and
other gears (FigR). Catches of albacore were relatively stable until thel@RDs, except for high catches recorded in
1973 and 1974 (Fig. 2). The catches increased markedly duringthke i@ 0 6 s d u e ftfting gillnete byu s e
Taiwan,China (Fig. 3), with total catches in excess of 30,000 t. The drifting gilinet fleet targeted juvenile albacore
the southern Indian Ocean (30°S to 40°S). In 1992 the United Nations worldwide ban on the use of drifting gillne
effectively closed this gillnet fishery.

Following the removal of the drifting gillnet fleet, catches dropped to around 21,000 t by 1992 (Bijgddowever,
catches more than doubled over the period from 1993 (20,000 t) to 2001 (46,000 t), the yéeln nesaind catches

of albacore were recorded. Catches for 2010 were estimated to be around 44,000 t, the second highest catc
albacore ever recorded, while catches in 2011 and 2012 amount to around 34,000 t (Table 5).

The majority of the catches of altiae in recent years have come from vessels from Indonesia and Taiwan,China
although the catches of albacore reported for longline and other fisheries in Indonesia have increased considerab
recent years, to around 12,000er year (average 20112; Fig. 3), which represents approximately 33% of the total
catches of albacore in the Indian Ocean.
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Fig. 44 b. Albacore: Time-area catches (total combined in tonnes) of albacore estimated for 2011 (left) an
(right) by type of gear: Longline (LL, green), Driftnet (DFRT, red), Purse seine (PS, purple), Other fleets (O1
The catches of fleets for which the flag countries do not report detailed time and area data to the IOTC arg
within the area ofhe countries concerned, in particular the coastal fisheries of Indonesia (Data as of October

Longliners from Japan and Taiwan,China have been operating in the Indian Ocean since the early 1230s (Fig.
Although the Japanese albacore catch rdrfgem 8,500 t to 18,000 t in the period 1959 to 1969, in 1972 catches
rapidly decreased to around 1,30@ue to a change in the target species, mainly to southern bluefin tuna and bigey
tuna. Albacore became a bycatch species for the Japanese flemttemes remained at values between 400 t and
2,500 t for 197R96. Catches of albacore between 1997 and 2012 were around 2,500 to 6,000 t (Fig. 3), with t
highest catches recorded between 2006 and 2008.

In contrast to the Japanese longliners, catche3 byi wan, Chi na | ongliners incre
average around 10,000 t by the mii@i70s. Between 1998 and 2002 catches ranged between 22,000 t tot27,000
equating to over 70% of the total Indian Ocean albacore longline catch. Betweean208310 the albacore catches

by Taiwan,China longliners have been between 9,500 and 16,000 t, with catches in recent years dropping to value
around 12,000t (20112). There has been a shift in the proportion of catches of albacore bfrelspg ad fresh

tuna longliners in recent years, with increasing catches of-foesh(75% of the total longline catches for 2008) as
opposed to deefpeezing longliners (Fig. 2; Table 5).

While most of the catches of albacore have traditionally come fromsdhiwest Indian Ocean, in recent years a
larger proportion of the catch has come from the southern and eastern Indian Oce&nTiite 6). The relative

i ncrease in catches in the eastern | ndi ativityOfdresktima s i n
longliners from Taiwan,China and Indonesia. In the western Indian Ocean, the catches of albacore mostly result fr
the activities of deefreezing longliners and purse seinddne consequence of Somali maritime piracy in the western
tropical Indian Ocean in recent years has been the movement of part of tHeedergw longline fleets out of this
area, where the target species were tropical tunas or swordfish, to operate in southern waters of the Indian Ocean.
led to increaseatatches of albacore by some longline fleets, in particular vessels from China, Taiwan,China an
Japan.

In recent years (20082) the fisheries of Indonesia have reported increasing catches of albacore, especially by flee
of freshtuna longliners operatinin coastal waters or on the high seas, and vessels using trolling or hand lines i
coastal waters off southern Indonesia. Catches fori2@gnged between 9,000 and 15,000 t.

Fleets of oceanic gillnet vessels from Iran and Pakistan and gillnet aditidovngssels from Sri Lanka have extended
their area of operation in recent years, to operate on the high seas closer to the equator. The lacknofedtich
data from these fleets makes it impossible to assess whether they are operating in aseaateltes of juvenile
albacore are likely to occur.
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TABLE 5. Albacore:Best scientific estimates of the catchealbficore Thunnus alalungeby gear and main fleets
[or type of fishery] by decade (1952000) and year2003 2012)in tonnes Data as ofOctober 2013 Catches by
decade represent the average annual catch, noting that some gears were not used for all years (f®fer to Fig.

i By decade (average) By year (last ten years)

Fishery 1950s 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
DN 0 0 0| 5,823| 3,735 0 0 0 0 0 0 0 0 0 0 0
LL 3,715| 17,230 | 16,895| 15,210| 21,875 19,802 17,807 | 15,695 15,773 | 13,261 | 10,712 | 10,739 | 11,635| 17,751 | 9,422 | 6,782
FLL 0 0 80 314 | 1,325| 11,718| 7,195| 11,299| 10,971| 12,250 | 23,736| 19,332| 21,662 | 21,399 | 18,696 | 22,451
PS 0 0 0 194 | 1,683 912 1,496 232 164 | 1,548 725 | 1,424 392 207 725 | 1,297
oT 20 33 165 987 | 1915| 2,992| 2,310| 2,708| 2,391| 2,810| 3,422| 4,301| 4,446| 4,556| 4,762| 3,431

Total 3,736 | 17,264 | 17,140 22,527 | 30,533 | 35,424 28,808 | 29,934 | 29,300 | 29,870 | 38,596 | 35,797 | 38,134 | 43,914 | 33,605| 33,960

Fisheries Driftnet (DN; Taiwan,China); Freezingpngline (L ); Freshtuna longline FLL ); Purse seineRS); Other
gears nei@T).

TABLE 6. Albacore:Best scientific estimates of the catchesldfacore Thunnus alalunggaby fishing area for the
period 19502013 (in metric tons). Data as of OctoR61.3.

Area

By decade (average) By year (last ten years)

1950s

1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

N 769 | 1223| 1,292| 1,486| 3,713| 6,040| 4,662| 4,610 4,808| 5860| 13929| 9,262| 5379| 5,723| 5,632| 4,519
S 2,967 | 16,041 | 15,848 | 21,041 | 26,820 | 29,383| 24,146 | 25,324| 24,492 | 24,010| 24,667 | 26,535| 32,755| 38,190 | 27,973 | 29,441
Total | 3,736 | 17,264 | 17,140 | 22,527 | 30,533 | 35,424| 28,808 | 29,934| 29,300 | 29,870| 38,596 | 35,797 | 38,134| 43,914 | 33,605| 33,960

Areas: North of 10°S); South of 10°S§)

Albacorei Uncertainty of catches

While retained catches were fairly well known until the ed890s (Fig. 5), the quality of catch aeffort estimates
since that time has been compromised due to poor catch reports from some fleets, in particular:

T

Longliners of Indonesia and Malaysia: to date, Indonesia and Malaysia have reported incomple
catches of albacore for their longline fledds, they do not monitor activities of longliners under their
flags based outside of their ports (evtauritius, Sri Lanka, and Thailand). The IOTC Secretariat
estimated these catches using alternative data, mainly vessel activity and landing datalneploirte:d
parties.
Fleets using gillnets on the high seas, in particular Iran, Pakistan and Sri Lanka: Catches are likely to
less than 1,000 t.
Non-reporting industrial longliners (NEI): Refers to catches from longliners operating under flags of
nonrepating countries. While the catches were moderately high during the 1990s, they have nc
exceeded 2,000 t in recent years.
Levels of discards are believed to be low although they are unknown for industrial fisheries other tha
European (EU) purse seiner9(@& 07).
Catchandeffort are not available from some fisheries or they are considered to be of poor quality
especially during the last decade, for the following reasons:

0 uncertain data from significant fleets of longliners, including India, Indonesia\afaysia;

0 no data for frestiuna longliners flagged in Taiwan,China during 198@06;

0 nonreporting by industrial purse seiners and longliners (NEI), especially during the 1990s.
The catch series for albacore has changed since the WPTmT in 2012,ngllweview of the catch
series of albacore for Indonesia. The major changes include revisions to the catch series for 2007 &
2008, with revised catches of between 38086 lower than those previously recorded by Indonesia
(equivalent to a decrease incdt o f a4 4,500 in 2007 and 7,500 i
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Fig. 5. Albacore:Uncertainty of annual catch estimates for albacore (1B&IR)(Data as of October 2013). Catches
below the zerdine (Type B) refer to fleets that do not report catch data to the I@@stimated by the IOTC
Secretariat), do not report catch data by gear and/or species (broken by gear and species by the IOTC Secretari
any of the other reasons provided in the document. Catches over tHmediype A) refer to fleets for which no
major inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bars repre
data for industrial fleets.

Albacorei Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spainebgieigree square grid in 2011
and 2012 are provided in Fig. 6, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid fleetsnfinthe
years 2011 and 2012 are provided in Fig. 7.
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Fig. 6. Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y:
2011 (left) and 2012 (righ{Pata as of October 2013)

LLJP (lightgreen): deejireezing longliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,Chiaad other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rej
Korea and various other fleets)

Page81of 312



|OTCi 20131 SC16 R[E]

Fig. 7.Number of hours of fishing(Fhours) from purse seine vesselgdegiee square grid and main fleets, for t
years 2011 (left) and 2012 (righffyata as of October 2013)

PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operatimglar flags of EU countries,
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
origin) (excludes effort data for purse seiners of Iran and Thailand)

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

The size frequency data for the ddegezing longline fishery from Taiwan,China for the period 12812 is
available. In general, the amount of catch for which size data for the speeiesailable before 1980, across all
fleets, is still very low. The data for the Japanese longline fleets is available; however, the number of specime
measured per stratum has been decreasing in recent years. Few data are available for the .other fleets
I Trends in average weight can be assessed for several industrial fisheries although they are incomplet
of poor quality for most fisheries before 1980, between 1986 and 1991, and in recent years, due to t
lack of length samples for the flee&ferred to above (Fig. 8).
I CatchatSize/Age tables are available but the estimates are highly uncertain for some periods ar
fisheries including:
o all industrial longline fleets before the riis, from the earkt970s up to the eary980s
and most fleetin recent years, in particular fresha longliners
o the complete lack of size samples from the driftnet fishery of Taiwan,China over the entire
fishing period (198292) and the smaltcale fisheries of Indonesia (193012).
o the paucity of catch by aredata available for some industrial fleets (Taiwan,China, NEI,
India and Indonesia)
25
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Fig. 8. Albacore:Average weight in kg of the catches of gillnet, longli?ieN, longliné TWN,CHN, purse seine and
other gears from 1950 to 2012.
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Standardiseccatchi peri uniti effort (CPUE) trends

Catchandeffort series are available from various industrial fisheries. Nevertheless;acateffort arenot available

from some fisheries or they are considered to be of poor quality, especially during the last decade, for the followi
reasons:

1 uncertain data from large fleets of longliners, including India, Indonesia, Malaysia, Oman, and the
Philippines
1 no data for freshuna longliners flagged in Taiwan,China during 1°8006 and poor coverage the
following years (200i710)
1 nonreporting by industrial purse seiners and longliners (NEI)
The CPUE series available for assessment purposes are shown inadfigo@yh only the Taiwan,China series or a

combined CPUE (weighted average of Japan and Taiwan,China) were used in the stock assessment models for
for the reasons discussed in IOT2D12 WPTmTO04 R.
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Fig. 9. Albacore: Comparison of the three CPUE e&for longline fleets fishing for albacore in the IOTC area of
competence, as well as the weight average of the Taiwan,China and Japan series. Series have been rescaled relat
their respective means from 19&810.

STOCK ASSESSMENT

A range of quantitative modelling methods (ASPIC, ASPM and SS3) were applied to the albacore assessment in 2(

ranging from the highly aggregated ASPIC surplus production model to thesageand spatiallystructured SS3
analysis.

The following is wath noting with respect to the various modelling approaches used in 2012:
1 There was more confidence in the abundance indices this year due to the additional CPUE analyses fr

Japan and Taiwan,China, and the exploration of the Rep. of Korea catch ahdl&orThis has led to
improved confidence in the overall assessments.

1 The Taiwan,China CPUE is more likely to closely represent albacore abundance at this time, because
substantial part of the Taiwanese fleet has always targeted albacore.

1 Converselythe Japanese CPUE seems to demonstrate very strong targeting shifts away from albacore (196
and back towards albacore in recent years (as a consequence of piracy in the western Indian Ocean). Sin
trends are seen in the Rep. of Korea CPUE series.

1 CPUE series should not be average across series with different trends as this is likely to result in spurio
trends. Thus, only series which are considered to be most representative of abundance, in this case
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Taiwan,China series, should be used in sa&sessments while further work is carried out on the Japanese
and Korean longline series.

9 Albacore stock status should be determined by qualitatively integrating the results of the various stoc
assessments undertaken in 2012. All analyses were tredtethgsequally informative, and focus was given
to the features common to all of the results.

1 It was recognised that the deterministic production models were only able to explore a limited number ¢
modelling options. The structural rigidity of these simpiedels causes numerical problems when fit to long
time series for some cases.

The stock structure of the Indigcean albacore resouriseunder investigation, but currently uncertain. The south
west region was identified as an area of interest, aslikely that there is stock connectivity with the southern
Atlantic albacore population.

In deciding upon the most appropriate way to present the integrated stock assessment results, the output of the A
model were considered to most likely numericallg graphically represent the current status of albacore in the Indian
Ocean (Table 7). However, this does not represent an endorsement of the ASPM model over the other models usi
2012, as there are still substantial problems with the ASPM model, aoidtiad models should be considered to be
equally informative of stock status.

TABLE 7. Albacore Thunnus alalungestock status summary.

Aggregate Indian Ocean

Management Quantity (TWN,CHN CPUE only) (base case)

2012 catch estimate 33,960 t

Mean catchHrom 2008 2012 37,082t

MSY (80% CI) 33,300(31,100 35,600)
Data period used in assessment 1950 2010
Fa01dFusy (80% Cl) 1.33(0.90'1.76)
B201dBwmsy (80% CI) i
SBz01dSBusy (80% CI) 1.05(0.54 1.56)
B201dB1950(80% Cl) i

SB,01dSBigso 0.29(n.a)
B201dB19s0, F=0 i
SBy01d'SBigso, F=0 i
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APPENDIX | X
EXECUTIVE SUMMARY : BIGEYE TUNA

"* Indian Ocean Tuna Commission iy Y,

e ' ‘ ' B 4

iotc . <
Status of the Indian Ocean bigeye tuna (BETThunnus obesupsresource

TABLE 1. Bigeye tuna: Status of bigeye tund fiunnus obesds the Indian Ocean

2013 stock
Ared Indicators statug
determination

Catchin 2012 115,793t
Average catch 2002012: | 107,603 t

Indian Ocean MSY (1000 t):| 132t (98.5207 t}
FaoroFmsy: | 0.42 (0.210.80%
SBy012SBusy: | 1.44 (087222)3
SB,1/SBy: | 0.40 (0.270.54%

IBoundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

The stock status refers to the most recent yearsod data used i

3The point estimate is the median of the plausible models investigated in the 2013 SS3 assessment
Colour key Stock overfished(SR./SBusy< 1) Stock not overfished (SB/SBusy® 1
Stock subject to overfishing(&/Fusvy> 1)

Stock not subject toverfishing (Fea/Fusy©O 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusA new stock assessment was carried out in 2013. Thes20&B assessment model results did not differ
substantively from the previous (2010 and 2011) assessments; hothevénal overall estimates of stock status
differ somewhat due to the revision of the catch history and updated standardised CPUEAhdieesins (except 2
extremes) carried out in 2013 indicate the stock is above a biomass level that would pt8Yucethe long term

(i.e. SBo1dSBysy > 1) and in all runs that current fishing mortality is below the M#¥ed reference levéle.
Foo1dFusy < 1) (Table 1 and Fig. 1). The median value of MSY from the model runs investigated was 132,000 t with
range between 98,000 and 207,000 t. Current spawning stock biomass was estimated to be 40% (Table 1) of
unfished | evels. Catches in 2012 (&4115,800 t) rema
assessments (Tall¢. The average catabver the previous five years (20082 ; al107,600 t) als
estimated MSY. In 2012 catch levels of bigeye tuna increased markedly (~24% over values in 2011), especic
longline catches. On the weight of stock status evidence availableg#ye tuna stock is thereformt overfished

and isnot subject to overfishing

Outlook. Declines in longline effort since 2007, particularly from the Japanese, Taiwan,China and Republic of Kore
longline fleets, as well as purse seine effort have lowéredpressure on the Indian Ocean bigeye tuna stock,
indicating that current fishing mortality would not reduce the population to an overfished state in the near future.

The Kobe strategy matrix based on all plausible model runs from SS3 in 2013 éwistratevels of risk associated
with varying catch levels over time and could be used to inform future management actions (Table 2).

The SS3 projections from the 2013 assessment show that there is a low risk of exceedibgsktbieference points
by 2015 and 2022 if catches are maintained at the current levels of 115,800 t (0% risktld\By and 0% risk
that Ro.>>Fusy) (Table 2). The following key points should be noted:

1 The median value dlaximum Sustainable YieldMSY) from the model runs invégated was 132,000 t

with a range between 98,000 and 207,00@&nge expressed as the different runs of SS3 done in 2013 using
steepness values of 0.7, 0.8 and 0.9; different natural mortality values; and catchability increase for longli
CPUE) (see Tdb 1 for further description)). Current stock size is abovgs$Bnd predicted to increase on
the short term. Catches at the level of 132,000 t have a low probability of reducing the stock hglewm SB
the short term (® years) and medium term (10 years). Therefore, the annual catches of bigeye tuna shou
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not exceed the median value of MSY. However, for lower productivity model options, catches at the medic
MSY level will reduce stock biomass over the laéegm (10 15 years).

1 If catch remains below the estimated MSY levels, then immediate management measures are not requit
However, continued monitoring and improvement in data collection, reporting and analysis is required t
reduce the uncertainty in assessments.

1 provisional reference points: Noting that the Commission in3Zigreed toResolution 13/18 on interim
target and limit reference pointgd a decision framewoykhe following should be noted:

o Fishing mortality: Current fishing mortality is considered b® below the provisional target
reference point of vy, and therefore below the provisional limit reference point of ,4/F
(Fig. ).
o Biomass Current spawning biomass is considered to be above the target reference point of
SBusy, and therefore abowie limit reference point of 0.4*QBy (Fig. 1).
Overfished

F>Fmsy
20

Overfishing

F/Fmsy
Fmsy
1.0

F=

F<Fmsy

00 05 10 1.5 20 25 30 35
SB<SBmsy  SB=SBmsy SB>SBmsy

SB/SBmsy

Fig. 1.Bigeye tuna:SS3 Aggregated Indian Ocean assessment Kobe ploKdihe plot presents the trajectories for
the range of 12 plausible model options included in the formulation of the final manageiviee (grey lines with

the black point representing the terminal year of 2012). The trajectory of the median of the 12 plausible model optic
(purple points) is also presented. The biomasg)(Bnd fishing mortality limit (F,) reference points aralso

presented.

Table 2. Bigeye tuna:2013 SS3 Aggregated Indian Ocean assessment Kobe Il Strategy Matrix. Probability
(percentage) of weighted distribution of models violating the Mi@&¥ed reference points for five constant catch
projections (2012 catclevel, + 10%, + 20%, + 30% and + 40%) projected for 3 and 10 years. Note: from the 2013
stock assessment using catch estimates at that time.

Reference point and Alternative catch projections (relative to 2012) and weighted
projection timeframe probability (%) scenarios that violate reference point
100% 110% 120% 130% 140%
(115,800t) (127,400t) (139,000t) (150,500t) (162,100 t)
SB15< Busy 0 0 0 0 0
F015> MSY 0 0 0 8 17
SBZOZZ< S3MSY O 0 8 17 25
Fo022> MSY 0 0 8 17 25
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SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bigeye tunaThunnus obeslign the Indian Ocean is currently subject to a number of Conservatidiiamahement
Measures adopted by the Commission:
1 Resolution 13/0®n the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/0¢oncerning a record of licensed foreign vessels fishing for IOTC species in the IGT¢f are
competence and access agreement information

1 Resolution 13/1®n interim target and limit reference points and a decision framework

1 Resolution 13/110n a ban on discards of bigeye tuna, skipjack tuna, yellowfin tuna and a recommendatior
for nontargetal species caught by purse seine vessels in the IOTC area of competence

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

1 Resolution 12/13for the conservation angnanagement of tropical tunas stocks in the IOTC area of
competence

1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCb6s)

1 Resolution 10/08oncerning a record of active vessels fishing for sumad swordfish in the IOTC area

FISHERIES I NDICATORS

Bigeye tunai General

Bigeye tung Thunnus obesudhabit the tropical and subtropical waters of the Pacific, Atlantic and Indian Oceans in
watersdown to around 300 niTable 3 outlines some of the kéije history traits of bigeye tuna relevant for
management.

TABLE 3. Bigeye tuna: Biology of Indian Ocealigeye tunaThunnus obesyis

Parameter Description

Range and Inhabits the tropical and subtropical waters of the Pacific, Atlaanid Indian Oceans in waters down to around 30
stock structurg Juveniles frequently school at the surface underneath floating objects with yellowfin and skipjack tunas. Associa
floating objects appears less common as bigeye grow older.tag recoveries frotme RTTRIO provide evidence of rap
and large scale movements of juvenile bigeye tuna in the Indian Ocean, thus supporting the current assumption
stock for the Indian OceariThe average minimum distance between juvenilerédgnserecapturepositions is estimated
657 nautical miles. The range of the stock (as indicated by the distribution of catches) includes tropical are
reproduction occurs, and temperate waters which are believed to be feeding grounds.

Longevity 15 years

Maturity Age: females and malesy@ars.

(50%) 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: 2k@.

and weight) Newly recruited fish are primarily caught by the purse seine fishery on floating objects. The sizes exploited in t
Ocean range from 30 cm to 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack tuna ang
yellowfin tuna and are mainly limited to surface tropical waters, while larger fish are foundsuabe waters.

SourcesNootmorn 2004, Froese & Pauly 2009

Bigeye tunai’ Fisheries and catch trends

Bigeye tuna is mainly caught by industrial longline (70%2012) and purse seine (19% in 2012) fisheries, with the
remaining 11% of the catch taken by other fisheries (Table 4). However, in recent years the catches of bigeye tune
gilinet fisheries are likely to be higher, due to the major changes experiers@ue of these fleets, notably changes

in boat size, fishing techniques and fishing grounds, with vessels using deeper gilinets on the high seas, in areas w
catches of bigeye tuna by other fisheries are important.

Page87 of 312



|OTCi 20131 SC16 R[E]

Total annual catches have increaseshdily since the start of the fishery, reaching the 100,000 t level in 1993 and
peaking at over 160,000 t in 1999 (Fig. 2). Catches dropped since then to values betweeii IEBD@IDt (2000

07), further dropping in recent years, to values under 90,00 recent years (20101), and increasing in 2012 to
over 115,000 t. The Scientific Committee believes that the recent drop in catches could be related, at least in part, |
the expansion of piracy in the northwest Indian Ocean (Area Al, Table ig)) leld to a marked drop in the levels of
longline effort in the core fishing area of these species iniZd1(0rable 5).

TABLE 4. Bigeye tuna: Best scientific estimates of the catches of bigeye tlihar{nus obesli$y gear and main
fleets [or type of iBhery] by decade (195Q009) and year (2002012), in tonnes (Data as of September 2013).
Catches by decade represent the average annual catch, noting that some gears were not used since the beginning
fishery (refer to Fig. 2).

By decade(average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
BB 21 50 266 1,536 2,968 4,864 4,103 4,519 4,119 4,822 5,274 6,731 6,770 6,782 6,963 5,217
FS 0 0 0 2,341 4,823 6,216 7,915 4,097 8,484 6,406 5,672 9,646 5,301 3,792 6,222 7,180
LS 0 0 0 4,855 18,317 | 20,253 15,918 19,295 17,557 18,521 18,104 19,876 24,708 | 18,486 | 16,386 10,434
LL 6,488 | 21,979 | 30,270 | 42,887 62,311 | 71,273 85,203 90,621 75,863 72,932 74,170 51,591 51,553 | 32,252 | 35,794 65,655
FL 0 0 218 3,066 26,307 | 23,471 19,431 22,366 19,637 18,788 22,451 23,323 15,810 | 12,759 | 14,667 15,774
Ll 43 294 658 2,384 4,278 5,560 5,037 5,595 4,735 5,372 5,898 7,323 7,231 7,796 7,692 5,583
oT 38 63 164 859 1,407 3,725 2,768 3,136 3,098 4,581 4,203 5,121 6,294 5,368 5,985 5,950
Total 6,589 | 22,387 | 31,577 | 57,930 | 120,411 | 135,362 | 140,377 | 149,629 | 133,493 | 131,422 | 135772 | 123,611 | 117,667 | 87,235 | 93,709 | 115,793

Gears: PoleandLine (BB); Purse seine freschool £S); Purse seine associated scha®){ Deepfreezing longline L ); Freshtuna longline FL); Line
(handline, small longlines, gillnet & longline combink) J; Other gars nei (gillnet, trolling & other minor artisanal gea@))).

TABLE 5. Bigeye tuna:Best scientific estimates of the catches of bigeye tihanhus obesyidy area [as used for
stock assessment in 2013] by decade (12609) and year (2002012), intonnes (Data as of September 2013).
Catches by decade represent the average annual catch. The areas are presented in Fig. 4a.

By decade (average) By year (last ten years)
Fishery
1950s 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Al 2,436 11,824 17,359 34,731 57,127 76,920 88,763 | 91,531 | 85659 | 80,428 | 79,588 | 65565 | 56,210 | 38,626 | 39,411 | 68,721
A2 3,586 6,872 9,844 18,071 43,292 42,178 31,162 | 40,377 | 33,543 | 40,150 | 48,055 | 48,918 | 53,948 | 41,316 | 47,113 | 38,540
A3 199 2,614 2,876 2,679 15,033 12,040 16,318 | 13,298 | 10,100 5,533 4,007 4,570 3,716 4,447 4,711 4,967
A0 368 1,077 1,499 2,448 4,960 4,224 4,134 4,423 4,189 5,311 4,121 4,559 3,794 2,846 2,473 3,565
Total 2,436 11,824 17,359 34,731 57,127 76,920 || 140,377 | 149,629 | 133,493 | 131,422 | 135,772 | 123,611 | 117,667 | 87,235 | 93,709 | 115,793

Areas: West Indian OcearA(l); East Indian OcearAQ); Southwest and Southeast Indian Oca&)y(Other Areas(A0)

Bigeye tuna have been caught by industrial longline fleets since the early 1950's, but before 1970 they ol
represented an incidental catch. After 1970, the introduction of fishing practices that improved catchability of th
bigeye tuna resource, combined with the emergence of a sashimi market, resulted in bigeye tuna becoming a prin
target species for the maindustrial longline fleets. Total catch of bigeye tuna by longliners in the Indian Ocean
increased steadily from the 1970's attaining values over 90,000 t between 1996 and 2007, and dropping marke
thereafter (Fig. 2). With the exception of 2012, bigaysatcatches in recent years have been low, representing less
than half the catches of bi geye tuna recorded befo
Taiwan,China has been the major longline fleet fishing for bigeye tuna indl@n1Ocean, taking as much as 40%

of the total longline catch in the Indian Ocean (Big.However, the catches of longliners from Taiwan,China
bet ween 2007 and 2011 decreased markedly (&420,sd00 1
2012 are higher though still far from those in 2003. Large bigeye tuna (averaging just above 40 kg) are primar
caught by longlines, in particular deep longline vessels.

Since the |l ate 197006s, bi geye tuna has been caught
objects and, to a lesser extent, associated to free swimming schooB) @figkipjack tuna and yellowfin tuna. The
highest catch of bigeyeuna by purse seiners in the I ndian Ocea

2000 have been between 20,000 and 30,000 t. Purse seiners flagged to EU countries and the Seychelles tak
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majority of purse seine caught bigeye tuna in the n@aean (Fig. 3). Purse seine vessels mainly take small juvenile
bigeye tuna (averaging around 5 kg) whereas longliner vessels catch much larger and heavier fish; and while pt
seiner vessels take lower tonnages of bigeye tuna compared to longline,theyeiake larger numbers of individual
fish.

By contrast with yellowfin tuna and skipjack tuna, for which the major catches are taken in the western Indian Oce:
bigeye tuna is also exploited in the eastern Indian Ocean (A2 in Fig. 4 and Table felafibe increase in catches in
the eastern Indian Ocean in the |l ate 199006s was moSs
mar keted as fresh product. This fl eet st arigegedunains
the eastern Indian Ocean have shown a decreasing trend in recent years, as some of the vessels moved south to
albacore (Figs. 3, 5).
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Fig. 2. Bigeye tuna:Annual catches of bigeye tuna by gear (12812) (Data as of September 2013). Gears: P
seine freeschool (FS); Purse seine associated school (LS);-Deeping longline (LL); Fresiuna longline (FL);
Other gears nei (PolendLine, handline, smalbnglines, gillnet, trolling & other minor artisanal gears) (OT).

= | Purse Seine
® Others (longline)
30 : Line 87%
M Gillnet
= 25
p-
8 20
s
g 1 =
= [
S 10
5
0 =

s
=]
(=

Japan -

Indonesia l
Taiwan,
China
EU-Spain l
EU-France
All other
fleets

Seychelles -

Fig. 3. Bigeye tuna:average catches in the Indian Ocean over the period 2008y fleet (Data as of Septembe
2013).Fleetsare ordered from left to right, according to the magnitude of catches of bigeye tuna reported. The
indicates the (cumulative) proportion of catches of bigeye tuna fofldbts concerned, over the total combin
catches of this species reporteaht all fleetsand fisheries.
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Fig. 4d b. Bigeye tuna:Catches of bigeye tuna by area by year estimated for the WPTTi @®BY) (Data as of Septemb
2013). Catches outside the areas presented in the Map were assigned to the closest neighbouring area for the assss:
West Indian Ocean (Al); Eastdian Ocean (A2); Southwest and Southeast Indian Ocean (A3); Other Areas (A0).

Fig. 5. Bigeye tuna: Time-area catches (total combined in tonnes) of bigeye tuna estimated for 2011 (left) and 2012 (r
gear Longline (L), Purse seine fregchools(FS), Purse seine associatechools [S), and other fleetsdT), including pole
andline, drifting gillnets, and various coastal fisheries. Data as of September Ptd3atches of fleets for which the fle
countries do not report detailed time and aglesa to the IOTC are recorded within the area of the countries concern
particular driftnets from Iran, gillnet and longline fishery of Sri Lanka, and coastal fisheries of Indonesia.

Bigeye tunai uncertainty of catches

Retained catches:Thought tobe well known for the major fleets (Fig. 6); but are less certain fofreporting
industrial purse seiners and longliners (NEI) and for other industrial fisheries (e.g. longliners of India). Catches &
also uncertain for some artisanal fisheries ineclgdhe poleandline fishery in the Maldives, the gillnet fisheries of
Iran (before 2012) and Pakistan, the gillnet and longline combination fishery in Sri Lanka and the artisanal fisheries
Indonesia, Comoros (before 2011) and Madagascar.

Discard levels Believed to be low although they are unknown for most industrial fisheries, excluding industrial purse
seiners flagged in EU countries for the period 2003

Changes to the catch seriesThe catch history for bigeye tuna changed following reviews ofctitehes of
Indonesia, Sri Lanka, and, to a lesser extent, other fisheries (EU,France, India, Pakistan). Overall, the best estimat:
catch for the bigeye tuna are higher in 2013 than those used for the WPTT in 2012, with marked increases to
catchesince the early 1990s. More details about the reviews are provided in papéRIBENVPTT15 07 Rev_1.

CPUE Series Catchandeffort data are generally available from the major industrial fisheries. However, these dat:
are not available from sonfisheries or they are considered to be of poor quality, especially throughout the 1990s an
in recent years (Fig. 6), for the following reasons:
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1 nonreporting by industrial purse seiners and longliners (NEI)

1 no data are available for the fresma longlire fishery of Indonesia, over the entire time series, and data for
the freshtuna longline fishery of Taiwan,China are only available since 2006

1 uncertain data from significant fleets of industrial purse seiners from Iran and longliners from India

Indonesa, Malaysia, Oman, and Philippines.
1 incomplete data for the driftnet fisheries of Iran and Pakistan and the gilinet/longline fishery of Sri Lanka

especially in recent years.
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Fig. 6. Bigeye tuna: Uncertainty of annual catch estimates for bigeye turatg@s of September 2013). Catcl
below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the
Secretariat), do not report catch data by gear and/or species (broken by gear and species by the 10T&a)S
Catches over the zetime (Type A) refer to fleets for which no major inconsistencies have been found to exist.
bars represent data for artisanal fleets and dark bars represent data for industrial fleets.

Bigeye tunai Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2012 are provided in Fig. 7, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seydesland other flags), and others, by five degree square grid and main fleets, for the
years 2011 and 2012 are provided in FigT't& total number of fishing trips by vessels flagged to the Maldives by 5
degree square grid, type of boat and gear, forelaesy2011 and 2012 are provided in Fig. 9.
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Fig. 7.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012 (righ{Pata as of October 2013)

LLJP (light green): deefreezinglongliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freskhtuna longliners (China, Taiwan,China and other fleets)
OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Ref

Korea and various other fleets)
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Fig. 8. Number of hours of fishing(Fhours) from purse seine vesselgdegiee square grid and main fleets, for t
years 2011 (left) and 2012 (riglfData as of October 2013)

PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operatimglar flags of EU countries,
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
origin) (excludes effort data for purse seiners of Iran and Thailand)

Fig. 9. Number of fishing trips by vessels flagged to the Maldives bgdsee square grid, type of boat and gear, fo
the years 2011 (left) and 2012 (rigfbata as of October 2013)

BBN (blue): Baitboat nomechanized; BBM (Green): Baitboat mechanized; BB (RBditboat unspecified; UN
(Purple): Unclassified gears

Note that the above maps were derived using the availablearadeffort data in the IOTC database, which is limit
to the number of baitboat calls (trips) by atoll by month for Maldivian baitifoatthe period concerned. Note th
some trips may be fully devoted to handlining, trolling, or other activities (data by gear type are not availak
2002). No data are available for the paletliine fisheries of India (Lakshadweep) and Indonesia.

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

Trends in average weight:Can be assessed for several industrial fisheries although they are incomplete or of poc
quality for most fisheries before the ri®80s and folsome fleets in recent years (e.g. Japan and Taiwan,China
longline) (Fig. 10).

Catch-at-Size table This is available but the estimates are more uncertain for some years and some fisherjes due tc
9 the paucity of size data available from industrial loreglinbefore the mi@0s, from the earkt970s up to the
mid-1980s and in recent years (Japan)

9 the paucity of catch by area data available for some industrial fleets (NEI, India, Indonesia, Iran, Sri Lanka)
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Fig. 10.Bigeye tuna:Changes in average weight (kg) of bigeye tuna from 1950 toi2@ll Zisheries combined (top)
and by main fleet (Data as of September 2013).

Bigeye tuna: Standardised catéheri uniti effort (CPUE) trends

The CPUE series presented at the WPTT15 meeti213 are listed below. However, only the Japanese longline
CPUE index (quarterly) for the whole Indian Ocean (12602) (Fig. 11) was utilised for the final stock assessment
model runs and in the development of management advice, noting that the Japaredeom the tropical areas and
the Indian Ocean as a whole, showed very similar trends.
1 Rep. of Korea data (19vZ012): Series (core area and whole Indian Ocean) from documeni 20T&
WPTT15 24.

1 Japan data (196Q012): Series (whole Indian Ocean fical area, temperate area) from document
IOTCi 2013 WPTT15 25.

1 Taiwan,China data (198Q012): Series (whole Indian Ocean, tropical area, temperate area) from
document IOTC2013 WPTT15 26.
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Fig. 11. Bigeye tuna:Standardised CPUE series for the longfieets of Japan, Rep. of Korea and Taiwan,Ching
the whole Indian Ocean (1962012). The quarterly series for the Japanese longline fleet was used in the fin:
stock assessment runs used for management advice.

The CPUE series for the Taiwan,Chiloagline fleet conflicts with the declining trends of the Japanese and Rep. of
Korea series, except for the most recent years. The recent decline in the Taiwan,China CPUE series and
divergence between nominal and standardised series was thoughtue teeathanges in targeting and in the spatial
distribution of effort, likely related to piracy activities in the northwest Indian Ocean.

Bigeye tunai tagging data

A total of 35,997 bigeye tuna (17.9%) were tagged during the Indian Ocean Tuna Tagging Programme (IOTTP). Mq
of them (96.0%) were tagged during the main Regional Tuna Tagging Fragest Ocean (RTTHO) and released

off the coast of Tanzania in the stern Indian Ocean, between May 2005 and September 2007 (Fig. 12). The
remaining were tagged during smatlale projects, and by other institutions with the support of the IOTC Secretariat,
in the Maldives, India, and in the south west and the easteranli@iean. To date, 5,789 specimens (16.1%) have
been recovered and reported to the IOTC Secretariat. These tags were mainly reported from the purse seine f
operating in the Indian Ocean (90.9%), while 5.2% were recovered from longline vessels.
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Fig. 12.Bigeye tunaDensities of releases (in red) and recoveries (in blue) (Data as of September :
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STOCK ASSESSMENT

A range of quantitative modelling methods (ASAP, ASPM and SS3) were applied to bigeye tuna in 201:
Management advice for bigeye tuna is based on the range of results from the SS3 models. The SS3 results
preferred to the other assessment platforms (ASPM and ASAP) because a more comprehensive range of m
options were investigated and a range ofjdstics indicated that the models represented a reasonable fit to the mair
datasets. The range of plausible SS3 model options was considered to adequately represent the range of uncertai
the assessment. Integrating across all outcomes, the 20k3assmssment model results did not differ substantively
from the previous (2010 and 2011) assessments or amongst the models applied, although, the final overall estimat:
stock status differ somewhat due to the revision of the catch history, new itifornaend updated standardised CPUE
indices.

All the runs (except 2 extremes) carried out in 2013 indicate that the stock is above a biomass level that wo
produce MSY in the long term (i.e. §B8/SBusy > 1) and in all runs that current fishing mortaiis below the MSY

based reference level (i.exoF/Fusy < 1). This is illustrated in Fig. 13vhich shows the time trajectories in 4y

and B/Bysy across the range of model results applied to characterise uncertainty in stock status.

(EIRER )

F & m=y
0s
1

06

04

oo

SBEEBmsy

1250 1260 1270 1880 1290 2000 2010

Fig. 13.Bigeye tuna: Ranges of F/frsy (top) and B/Rysy (bottom) over time, indicating the range of uncertainty in
stock assessment outcomes from the stock assessment models used in 2013 (SS3). ASAP and ASPM base cas
presented for comparative purposes.
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Key asessment results for the 2013 SS3 stock assessment are shown in Tabless1Fyaad

Table 6.Bigeye tuna:Key management quantities from the SS3 assessment, for the aggregate Indian Ocean.

Management Quantity Aggregate Indian Ocean
2012 catch estimate 115,793 t

Mean catch from 20038012 107,603 t

MSY [plausible range] 132,000[98,000 207,000
Data period used in assessment 19 B2R12
Fo01dFusy [plausible range] 0. fQaioxg
B2014/Bwmsy n.a.
SBu01/SBusy [plausible range] 1. poi2x]
B2014/B19s2 n.a.
SBu014SBigsz[plausible range] 0. 01053
B2017B2012, F=0 n.a.
SB014SB012, F=0 0.40[0.270.54
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APPENDIX X
EXECUTIVE SUMMARY : SKIPJACK TUNA

- . : . o
‘* Indian Ocean Tuna Commission
,’

iotc ctx

Status of the Indian Ocean skipjack tuna (SKJKatsuwonus pelamisresource

TABLE 1. Skipjack tuna: Status of skipjack tuna&atsuwonus pelamjsn the Indian Ocean

2013 stock statu

Ared Indicators Ay
determination

Catch 2012; 314,537 t
Average catch 2062012: | 400,980 t

Indian Ocean MSY (1000 t):| 478t (359598 t)
Fa011Fmsy : | 0.80(0.68 0.92)

SB011SBwsy : | 1.20 (1.011.40)
SBy1/SBy: | 0.45 (0.250.65)

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

Colour key Stock overfished(SR./SBusy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(g/MSY> 1)
Stock not subject to overfishing &/ MS 'Y O

INDIAN OCEAN STOCK T MANAGEMENT ADVICE

Stock statusNo new stock assessment was carried out for skipjack tuna in 2013. Pnesalissuggest that the
stock is not overfished (BxBy) and that overfishing is not occurring (C<MSY and kB (Table 1 and Fig. 1).
Spawning stock biomass was estimated to have declined by approximately 45 % in 2011 from unfished levels (Ta
1). Total catch has continued to decline with 314,537 t landed in 2012, in comparison to 384,537 t in 2011. Based
the stock assessment cadiout in 2012, the stock was considered tonbe overfished and not subject to
overfishing (Table 1).

Outlook. The recent declines in catches are thought to be caused by a recent decrease in purse seine effort as wel
decline in CPUE of large skipjla tuna in the surface fisheries. There remains considerable uncertainty in the
assessment, and the range of runs analysed illustrate a range of stock status to be betweh @ .38,:1SBysy

based on all runs examined. The WPTT does not fully utadetshe recent declines of paadline and purse seine
catch and CPUE, which may be due to the combined effects of the fishery and environmental factors affecti
recruitment or catchability. Catches in 2010 (424,013 t), 2011 (384,537 t) and 20137345 well as the average
level of catches of 2002012 (400,980 t) are below MSY targets though may have exceeded them in 2005 and 2006

The Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and could be u:
to inform management actionBased on the SS3 assessment conducted in 20, iha low risk of exceeding
MSY-based reference pomby 2020 if catches are maintained at the current levels (< 20 % riskdhat Busy and

30 % risk that @19>MSY as proxy of B Fusy) and even if catches are maintained below the 2Z0@B) average
(500,000 t) based on the analysis done in 2011 @i 2eference point indicates that 500,000 t levels maybe too
high for the Indian Ocean skipjack tuna stodK)e following key points should be noted:

1 The mean estimates of the Maximum Sustainable Yield for the skipjack tuna Indian Ocean stock ist478,19
(Table 1) and considering the average catch level fromi2W02 was 400,980 t, the stock appears to be in
no immediate threat of breaching target and limit reference points.

1 If the recent declines in effort continue, and catch remains substantially thel@stimated MSY, then urgent
management measures are not required. However, recent trends in some fisheries, such as Maldivian p
andline and purse seine fishery, suggest that the situation of the stock should be closely monitored with a n
stock @sessment to be carried out in 2014.
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1 The Kobe strategy matrix (Table 2: from the 2011 assessment) illustrates the levels of risk associated w
varying catch levels over time and could be used to inform management actions.
1 Provisional reference pointBtoting that the Commission in 2Bhgreed tdResolution13/100n interim
target and limit reference pointgd a decision framewoykhe following should be noted:
o Fishing mortality: Current fishing mortality is considered to be below the provisiterglet
reference point of fsy, and therefore below the provisional limit reference point of },5/F
(Fig. ). Based on the current assessment there is a very low probability that the limit reference
points of 1.5*Fsy at the current catch levels will lexceeded in 3 or 10 years.
o Biomass Current spawning biomass is considered to be above the target reference point of
SBusy, and therefore above the limit reference point of 0.4fSEFig. 1). Based on the current
assessment, there is a low probabiligttthe spawning stock biomass, at the current catch levels,
will be below the limit reference point of 0.4*§B, in 3 or 10 years.
Overfished

F>Fmsy

Overfishing

F/Fmsy
CIMSY

FsFmsy
0
1

F«<Fmsy

0o

Y T T T -T" T T T 0 | 2 3
0o 05 10 15 20 25 30 35

S8<S@msy SB=SBmsy S8>SBmsy SSESSBMSY
SB/SBmsy

Fig. 1. Skipjack tuna: 2012 SS3 Indian Ocean assessment Kobe plot (left; mean values of the weighted models us
in the analysis in 2012). Circles indicate the trajectory of the point estimates for the SB ratio\grdefi-for each

year 19502011. 2011 SS3 Aggregated Indi@Dcean assessment Kobe plot (right). Black circles indicate the
trajectory of the weighted median of point estimates for the SB ratio and C/MSY ratio for each yg&00950
Probability distribution contours are provided only as a rough visual guide afnicertainty (e.g. the multiple modes
are an artifact of the coarse grid of assumption options). Due to numerical problems jgvtbal€ulations for this
population, the proxy reference point C/MSY is reported instead gk¥;/hich should be interpted with caution

for the reasons given under Table 1 above.

TABLE 2. Skipjack tuna: 2011 SS3 Aggregated Indian Ocean assessment Kobe Il Strategy Métighted
probability (percentagedf violating the MS¥based reference points for five constant caicdjections (2009 catch
level, £ 20% and #0%) projected for 3 and 10 yealMote: from the 2011 stock assessment using catch estimates at

that time.

Reference point and Alternative catch projections (relative to 2009) and weighted
projection timeframe probability (%) scenarios that violate reference point
60% 80% 100% 120% 140%
(274,000t) (365,000t) (456,000t) (547,000t) (638,000 t)
SBy013< Busy <1 5 5 10 18
Cy13> MSY
<1 <1 31 45 72
(proxy for FodFuisy)
SBy020< Busy <1 5 19 31 56
Ca020> MSY <1 <1 31 45 72

(proxy for Fod Fusy)
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SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Skipjack tuna Katsuwonus pelamjsin the Indian Ocean is currently subject to a number of Conservation and
Management Measures adopted by the Commission:

T
T

1

Resolution 13/0®n the recording of catch and effort by fishing vessels in the IOTC area of competence
Resolution 13/0toncerning aecord of licensed foreign vessels fishing for IOTC species in the IOTC area of
competence and access agreement information

Resolution 13/1@n interim target and limit reference points and a decision framework

Resolution 13/110n a ban on discards of bige tuna, skipjack tuna, yellowfin tuna and a recommendation
for nontargeted species caught by purse seine vessels in the IOTC area of competence

Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperaing NonContracting Parties

Resolution 12/13for the conservation and management of tropical tunas stocks in the IOTC area of
competence

Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCb6s)

Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES I NDICATORS

Skipjack tunai General

Skipjack tunaKatsuwonus pelamjidife history characteristics, including a low size and age at maturity, short life and
high productivity/fecundity, maki resilient and not easily prone to overfishifigable 3 outlines some of the key life
history traits of skipjack tuna.

TABLE 3. Skipjack tuna: Biology of Indian Oceaskipjack tunaKatsuwonus pelamis

Parameter Description

Range and Cosmopolitan species found in the tropical and subtropical waters of the Indian, Pacific and Atlantic Oceans. It
stock structure| formslarge schools, often in association with other tunas of similar size such as juveniles of yellowfin tuna and big

The tag recoveries from the RTI® provide evidence of rapid, large scale movements of skipjack tuna in the Indian
thus suppding the current assumption of a single stock for the Indian Ocean. Skipjack recoveries indicate that the
highly mobile, and covers large distances. The average distance between skipjack tagging and recovery positions
at 640 nautidamiles. Skipjack tuna in the Indian Ocean are considered a single stock for assessment purposes.

Longevity 7 years

Maturity (50%)| Age: females and males yRars.

Size: females and malesi43 cm.
Unlike in Thunnusspecies, sex ratio does not appear to vary with $ilrest of skipjack tuna taken by fisheries in the Ing
Ocean have already reproduced.

Spawning High fecundity. Spawns opportunistically throughout the year in the wholedgtextorial IndiarDcean (north of 20°S, wit
season

surface temperature greater than 24°C) when conditions are favourable.

Size (length Maximum length: 110 cm FL; Maximum weight: 35.5 Kkg.
and weight) The average weight of skipjack tuna caught in the Indian Ocean is around 810gtgse seine, 2.8 kg for the Maldivi

baitboats andi%b kg for the gillnet. For all fisheries combined, it fluctuates betweer33®0kg; this is larger than in t
Atlantic, but smaller than in the Pacific. It was noted that the mean weight for qmingecatch exhibited a strong decre
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).

SourcesCollette & Nauen 1983, Froese & Pauly 2009, Grande €040, Dortekt al. 2012, Eveson et al. 2012
NOAA http://www.nmfs.noaa.gov/fishwatch/species/atl_skipjack hif12/2011

Skipjack tuna: Fisheries and catch trends

Catches of skipjack tuna increased slowly from the 1950s, reaching around 50,000 t duringli®@0sjanainly due
to the activities of fleets using pedandlines and gilinets (Table 4; Fig. 2). The catches increased rapidly with the
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arrival of purse seie vessels in the early 1980s, and skipjack tuna became one of the most important commercial tL
species in the Indian Ocean. Annual catches peaked at over 600,000 t in 2006 (Tables 4, 5; Fig. 2). Thot
preliminary, the catch levels estimated for 2012amund 315,000 t, represent the lowest catches recorded since
1998.

The increase in skipjack tuna catches by purse seine vessels (Fig. 2) is due to the development of a fishen
association with Fish Aggregating Devices (FADs) (Table 4). In recers,y@a&er 90% of the skipjack tuna caught by
purse seine vessels is taken from around FADs (Table 4; Fig. 2). Catches by purse seine vessels increased ste
since 1984 with the highest catches recorded in 2002 and 2006 (>240,000 t). The catches rtbppgshrs 2003

and 2004, probably as a consequence of high purse seine catch rates on free schools of yellowfin tuna during tl
years. In 2007 purse seine catches declined by around 100,000 t, from those taken in 2006. The constant increa
catchesand catch rates by purse seine vessels until 2006 are believed to be associated with increases in fishing p«
and in the number of FADs (and the technology associated with them) used in the fishery. The sharp decline in pt
seine catches since 2007 rmded with a similar decline in the catches by Maldivian baitboats-guiine).

Table 4. Skipjack tuna: Best scientific estimates of the catches of skipjack tit@as(wonus pelamisy gear and

main fleets [or type of fishery] by decade (198009)and year (20032012), in tonnes (Data as of September 2013).
Catches by decade represent the average annual catch, noting that some gears were not used since the beginning
fishery (refer to Fig2).

By decade (average) By year (last ten yeas)
Fishery
1950s 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
BB 10,007 15,148 24,684 41,705 77,079 109,081 || 114,060 | 111,833 | 138,652 | 147,428 | 106,605 | 98,923 | 75,199 | 82,971 | 68,886 | 67,573
FS 0 0 41 15,253 30,598 25,868 || 30,975 | 18,516 | 43,166 | 34,930 | 24,199 | 16,274 | 10,433 8,774 9,000 2,984
LS 0 0 125 34,472 124,032 163,656 || 179,930 | 137,282 | 168,018 | 211,509 | 120,951 | 128,448 | 148,135 | 144,097 | 123,056 | 80,989
oT 4,999 11,712 21,952 38,281 87,731 174,498 | 155,952 | 187,840 | 185,989 | 217,275 | 203,428 | 202,986 | 201,415 | 188,172 | 183,594 | 162,990
Total 15,006 26,860 46,801 129,712 319,440 473,102 | 480,916 | 455,470 | 535,825 | 611,143 | 455,183 | 446,631 | 435,182 | 424,013 | 384,537 | 314,537

Gears PoleandLine (BB); Purse seine freschool £S); Purse seine associated scha@)( Other gears neqT).

Table 5. Skipjack tuna: Best scientific estimates of the catches of skipjack t@guwonus pelamjidy area [as
used for the assessmelmj decade (195@009) and year (2002012), in tonnes (Data as of September 2013).
Catches by decade represent the average annual catch. The areas are present in Fig. 4a.

By decade (average By year (last ten years
Areas/ Yy ( ge) y year years)
Regions
1950s 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
R1 4524 9,951 19,291 34,587 80,757 115,572 || 110,103 | 119,042 | 94,897 | 104,270 | 127,329 | 148,270 | 150,091 | 154,588 | 155,333 | 124,950
R2 10,483 16,910 27,511 95,126 238,683 357,530 | 370,814 | 336,428 | 440,928 | 506,873 | 327,853 | 298,361 | 285,091 | 269,426 | 229,205 | 189,586
Total 15,006 | 26,860 46,801 129,712 319,440 473,102 | 480,916 | 455,470 | 535,825 | 611,143 | 455,183 | 446,631 | 435,182 | 424,013 | 384,537 | 314,537

Areas East Indian Ocean plus Maldive®1); West Indian Ocean excluding Maldivé®2)
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Fig. 2. Skipjack tuna: Annual atches of skipjack tuna by gear (193012) Data as of September 2013).
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Fig. 3. Skipjack tuna: average catches in the Indian Ocean over the periodi 2009y country (Data as ¢
September 2013). Countries are ordered from left to right, according to the importance of catches of
reported. The red line indicates the (cumulative) propodfaratches of skipjack for the countries concerned,
the total combined catches of this species reported from all countries and fisheries.
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Fig. 4a b. Skipjack tuna: Catches of skipjack tuna by area by year estimated for the WPTTI @®Er) (Data as
of September 2013). Areas: East Indian Ocean plus Maldives (R1); West Indian Ocean excluding Maldive:

The Maldivian fishery has effectively increased its fisheffgrt with the mechanisation of its pedadline fleet since

1974, including an increase in boat size and power and the use of anchored FADs since 1981. Skipjack tuna repre:
some 80% of its total catch, and catch rates regularly increased betwderari®&006, the year in which the
maxi mum catch was recorded for this fishery (4140,
catches in recent years estimated to be at around 55,000 t, representing less than half the catcH2@0® el ijust

58% of the total catches of tropical tunas. In 2011 and 2012 Maldives reported high catches of yellowfin tur
following the development of handline fisheries for yellowfin tuna in the Maldives (Fig. 3).

Several fisheries using gillnets haeported large catches of skipjack tuna in the Indian Ocean (Fig. 3), including the
gilinet/longline fishery of Sri Lanka, driftnet fisheries of I.R. Iran and Pakistan, and gillnet fisheries of India anc
Indonesia. In recent years gillnet catches haveesemted as much as 20 to 30 % of the total catches of skipjack tuna
in the Indian Ocean. Although it is known that vessels from IL.R. Iran and Sri Lanka (Figs. 4, 5) have been usil
gillnets on the high seas in recent years, reaching as far as the MozaiGhigpnel, the activities of these fleets are
poorly understood, as no tiraeea catclandeffort series have been made available for those fleets to date.

The majority of the catches of skipjack tuna originate from the western Indian Ocean (Table 4, Figs. 5, 6). Since 2(
(Table 5) the catches of skipjack tuna in the western Indian Ocean have dropped considerably, especially in area:
Somalia, Kenya, Tarania and around the Maldives. The drop in catches are considered by the SC to be partia
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explained by the drop in catch rates and fishing effort by some fisheries due to the effects of piracy in the west
Indian Ocean region, including all industriplrse seine fleets, as well as those using driftnets from I.R. Iran
(Figs.4,5) and Pakistan; and the drop in the catches of skipjack tuna by Maldives baitboats following the introductic
of handlines to target large specimens of yellowfin tuna.

Fig. 5. Skipjack tuna: Time-area catches (total combined in tonnes) of skipjack tuna estimated for 2011 (le
2012 (right) by geafData as of September 201Burse seine freschools ES), Purse seine associatechools
(LS), poleandline (BB), and othefleets OT), including longline, drifting gillnets, and various coastal fisher
The catches of fleets for which the flag countries do not report detailed time and area data to the IOTC are
within the area of the countries concerned, in paldicdriftnets from Iran and Pakistan, gillnet and longline fist
of Sri Lanka, and coastal fisheries of Comoros, Indonesia and India.

Skipjack tunai uncertainty of catches

Retained catchesare generally well known for the industrial fisheries butless certain for many artisanal fisheries

(Fig. 6), notably because:
9 catches are not being reported by species
9 there is uncertainty about the catches from some significant fleets including the coastal fisheries of Sri Lank

Comoros and Madagascar.
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Fig. 6. Skipjack tuna: Uncertainty of annual catch estimates for skipjack tuna (Data as of September 2013).

below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the
Secretariat), do not reporttch data by gear and/or species (broken by gear and species by the IOTC Secretarie
of the other reasons provided in the document. Catches over thineef®ype A) refer to fleets for which no maji
inconsistencies have been found to exist. Ligdrs represent data for artisanal fleets and dark bars represent ¢

industrial fleets.
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Discard levelsare believed to be low although they are unknown for most industrial fisheries, excluding industria
purse seine vessels flagged to EU coustioe the period 20037.

Changes to the catch serieg here have been no major changes to the catches of skipjack tuna, as a whole, since t
WPTT in 2012. However, the IOTC Secretariat used new information compiled during120tt2rebuild the catch
series for the coastal fisheries operated in some countries, in particular Indonesia and India. In general, the r
catches of skipjack tuna estimated by the IOTC Secretariat are lower than those used in the past by the WPTT. N
details about these rews can be found in paper IOT2013 WPTT15 07 Rev_1.

CPUE Series:Catch and effort data are available from various industrial and artisanal fisheries. However, these de
are not available from some important fisheries or they are considered to be ofi@dgrfor the following reasons:
9 insufficient data available for the gillnet fisheries of I.R. Iran and Pakistan
9 the poor quality effort data for the gillnet/longline fishery of Sri Lanka
1 no data are available from important coastal fisheries using hadidraroll lines, in particular Indonesia,
India and Madagascar.

Skipjack tunai Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2012 are provided in Fig. 7, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seydesland other flags), and others, by five degree square grid and main fleets, for the
years 2011 and 2012 are provided in Figl't& total number of fishing trips by vessels flagged to the Maldives by 5
degree square grid, type of boat and gear, foy¢laes 2011 and 2012 are provided in Fig. 9.
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Fig. 7.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012 (rightpata as of October 2013)

LLJP (light green): deefreezinglongliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rey
Korea and various other fleets)
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Fig. 8. Number of hours of fishing (Fhours) from purse seine vesselglbgree square grid and main fleets, for-
years 2011 (left) and 2012 (riglfData as of October 2013)

PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operatingler flags of EU countries,
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
origin) (excludes effort data for purse seiners of Iran and Thailand)

Fig. 9. Number of fishing trips by vessels flagged to the Maldives bgdsee square grid, type of boat and gear, fo
the years 2011 (left) and 2012 (rigfbata as of October 2013)

BBN (blue): Baitboat nomechanized; BBM (Green): Baitboat mechanized; BBIjRBaitboat unspecified; UN
(Purple): Unclassified geardote that the above maps were derived using the availablearad@ifort data in the
IOTC database, which is limited to the number of baitboat calls (trips) by atoll by month for Maldiviaratsaitivo
the period concerned. Note that some trips may be fully devoted to handlining, trolling, or other activities (data

type are not available since 2002). No data are available for thapslme fisheries of India (Lakshadweep) and
Indonesa.

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

Trends in average weightcannot be assessed before the-#880s (Fig. 10) and are incomplete for most artisanal
fisheries thereinafter, namely hand lines, troll lines and many gillnet fisheries (Indonesia).

Catch-at-Size table CAS are available but the estimates are unceraisdme years and fisheries due to:
1 the lack of size data before the rii€I80s

1 the paucity of size data available for some artisanal fisheries, notably most hand lines and troll line
(Madagascar, Comoros) and many gillnet fisheries (Indonesia, Sri Lanka).
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Fig. 10.Skipjack tuna: Changes in average weight (kg) of skipjack tuna from 1950 to R@llZXisheries combined
(top) and by main fleet (Data as of September 2013).

Skipjack tuna: Standardised catélperi uniti effort (CPUE) trends

The CPUE series presented at the WPTT15 meeting in 2013 are provided in Fig. 11, and should be used in
scheduled 2014 stock assessment for skipjack tuna. The standardised Maldivian CPUE serig$)(B884leclined

from the peak in 2006. Further woik required to improve the standardisation of this series before the next stock
assessmenfhe data currently available for CPUE standardisation include: improved vessel logbook data; new liv
bait fishery logbook data; and anchored FAD (aFAD) datatha#a pot enti al ly i nfor mat
conditions that may be caused by fishing on aFADs.

Thefollowing pointsshould be noted:
1 The vessel effect could be examined to assess if the single day effect is pifionaelstain vessels that could

be excluded from the dataset

1 The fuel price could affect the catch rates if it excludes vessels from reaching high skipjack tuna density
fishing grounds
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The targeted effort foskipjack tuna should bgpecifically determinetb obtain information on therpportion of the

days that boats switch targetibgtweerhandline and polandline in any given trip. Other factors that maffect the
CPUE is the availability of bait that may influence the catch rate, and the distance the vessels are going over time
catch skipjack.

w— \{aldives fine scale atoll

20 « « « » Maldives broad scale FAD

/ we w= Maldives nominal
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Fig. 11.Skipjack tuna: Maldives quarterly polkandline CPUE series for skipjack tuna from 20Q4, using fine
scale atoll data, broad scale FAD data, as well as the nominal CPUE series for comparison.

Skipjack tunai Tagging data

A total of 101,212 skipjack tuna (represent&@2% of the total number of fish tagged) were tagged during the Indian
Ocean Tuna Tagging Programme (IOTTP). Most of them, 77.4%, were released during the main Regional TL
Tagging Projectndian Ocean (RTTRO) and were released around Seychelles, in the Mozambique Channel and off
the coast of Tanzania, between May 2005 and September 2007 (Fig. 12). The remaining were tagged during sn
scale tagging projects, and by other institutions with the suppd@Taf | around the Maldives, India, and in the south
west and the eastern Indian Ocean. To date, 17,688 specimens (17.5%), have been recovered and reported to the
Secretariat. Around 69.5% of the recoveries were from the purse seine fleets operatitigefrdaychelles, and
around 28.9% by the pekndline vessels mainly operating from the Maldives. The addition of the data from the past
projects in the Maldives (in 1990s) added 14,506 tagged skipjack tuna to the databases, or which 1,960 were recov
mainly in the Maldives.
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Fig. 12 Skipjack tuna: Densities of releases (in red) and recoveries (in blue) (Data as of September
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STOCK ASSESSMENT

As no new stock assessment was carried out in 2013, the advice on the status of skipjack tunia ma20d3n the
models using an integrated statistical assessment method from 2012 (s&200dW/PTT14 R) and current catch
and effort trends presented at the current meeting.

Despite the difficulties facing the assessment of skipjack tuna in the I@dieen, the comparison of various fishery
indicators with their historical levels may provide a basis to infer the status of the stock in the absence of traditior
reference points. However, the interpretation of the fishery indicator trends shouldttakedount several caveats
and incorporate expert knowledge.

In general the indicators obtained for skipjack tuna in this study are partially conflicting and highly variable. Th
average size indicators from the purse seine fleets have dropped férebathd associated schools in recent years. In
the long term, however, there does not appear to be an overall major change in mean weight. Fearidirpmle
fishery, the average weight indices have also been decreasing over the last three yeaes, Havglinet fishery
showed an increasing trend during recent years.

The catch rates on associated schools are increasing for both the EU,Spain and EU,France fleets. It is difficul
interpret these results, however, it seems that the increase linraetds associated with a decrease in effort which
could be interpreted as a positive signal. It is possible that the high catch rates for associated schools may be caus
hyperstability (i.e. the aggregating effect of the FADs is masking decreasmgapon numbers), which is not
relevant for free schools of tuna.

The advice on the status of skipjack tuna in 2012 was derived from models using an integrated statistical assesst
method from 2011 and 2012. Model formulations were explored to etfisiinearious plausible sources of uncertainty
were explored and represented in the final result. In general, the data did not seem to be sufficiently informative
justify the selection of any individual model, and the results of different model runpresented. A summary of the

key management quantities is provided in Table 6.

Table 6. Skipjack tuna: Key management quantities from the 2012 SS3 assessment, for the aggregate Indian Oceal

Management Quantity Aggregate Indian Ocean
2012 catch estimate 314,537 t

Mean catch from 2002012 400,980t

MSY (95% CI) 478,190t (358,90%97,500 }
Data period used in assessment 19502011
Fo01/Fusy (95% Cl) 0.80(0.68 0.92)
B201/Bumsy i
SB01/SBusy (95% CI) 1.2 (1.011.43)
B201/Bo i

SB,01/SB, (95%Cl) 0.45 (0.250.65)
B201/B1sso, F=0 i
SB101/SBigs0, F=0 0.45 (0.250.65)
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APPENDIX XI
EXECUTIVE SUMMARY : YELLOWFIN TUNA

* Indian Ocean Tuna Commission
iotc cf I
Status of the Indian Ocean yellowfin tuna (YFT:Thunnus albacareyresource

TABLE 1. Yellowfin tuna: Status of yellowfin tunaTthunnus albacar@sn the Indian Ocean

2013 stock
Areal Indicators status
determination

Catch 2012; 368,663 t
Average catcl2008 2012:| 317,505t

Multifan® ASPM®

Indian Ocean MSY (1000 t):
FeumFmsy: | 3441 (290453 1) | 320 (2833581)
SBumSBusy: 0.69(0.590.90) | 0.61(0.3170.91)
SBeur/SBo: 1.24 (0.911.40) | 1.35(0.961.74)
0.38 (0.280.38) -
'Boundaries for the India@cean stock assessment are defined as the IOTC area of competence.
2 most recent years data 2010
% most recent years data 2011
Colour key Stock overfished(SB./SBusy< 1) | Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(&/Fusv> 1)

Stock not subject to overfishing,gg/FusyO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusNo new stock assessment was carried out for yellowfin tuna in 2013. Pretaalsassessment model
results (2012) did not differ substantively from the previous (2011) assessment; however, the final overall estimates
stock status differ somewhat due to the refinement in the selection of the range of model options due éd increa
understanding of key biological parameters (primarily natural mortality). The stock assessment model used in 2(
suggests that the stock is curremttyt overfished(SB,p15>SBysy) andnot subject to overfishing(Fzo1<Fusy) (Table

1 and Fig. 1). Twdrajectories are presented that compare the Kobe plots obtained from the MFCL and ASPN
assessments. While the MFCL assessment indicates that fishing mortality is below the limit and target reference pc
during the whole time series, the ASPM model muaiidates that the target reference points may have been exceedec
during the period of h i gil200&).aHoveever estimiates of tbtad andnspawnirgtodk 6
biomass show a marked decrease from 2004 to 2009 in both cases, correspotigingety high catches of 2003
2006. Recent reductions in effort and, hence, catches resulted in a slight improvement in stock status in 20
Spawning stock biomass in 2010 was estimated to be 38%88%) (from Table 1) of the unfished levels. Totakbat

has continued to increase with 368,663 t landed in 2012, a value over previous MSY estimates (344,000 t; Table 1]
comparison to 327,490 t in 2011 and 300,000 t in 2010. However, catch rates have improved in the purse seine fis|
while remaining sble for the Japanese longline fleet. Therefore it is difficult to know whether the stock is moving
towards a state of being subject to overfishing. If the provisional catch estimate for 2013 confirms the increasi
trend, it may be necessary to carry autew stock assessment in 2014.

The following key points should be noted:
1 The Maximum Sustainable Yield estimate for the whole Indian Ocean is 344,000 t with a range betwee

290,000453,000 t for MFCL; 320,000 t with a range between 283,000 and 358,00 ASPM (Table 1).
The management advice in 2012 indicated #matual catches of yellowfin tuna should not exceed the lower
range of MSY (300,000 ip order to ensure that stock biomass levels could sustain catches at the MSY leve
in the long term. Cates have exceeded this level in 2011 and 2012.

1 Recent recruitment estimated by MFCL is estimated to be considerably lower than the whole time seri
average. If recruitment continues to be lower than average, catches below MSY would be needed to maint
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stock levels. However, although recent recruitment estimated by ASPM is similar to MFCL estimates, th
ASPM recruitment trend is estimated to be at a lower level without any declining trend.
1 Provisional reference points: Noting that the Commission irB 20feed toResolution 13/1®n interim
target and limit reference pointd a decision frameworkhe following should be noted:
o Fishing mortality: Currentfishing mortality is considered to be below the provisional target
reference point of sy, andtherefore below the provisional limit reference point of 14&F

(Fig. D).
o Biomass Current spawning biomass is considered to be above the target reference point of
SBusy, and therefore above the limit reference point of 0.45SBFig. 1).

Outlook (Basedon MultifanCL). The potential yields from the fishery have also declined over the last five years as
an increased proportion of the catch is comprised of smaller fish, primarily from the purse seine FAD fishery. Tf
main mechanism that appears to be behind the verychighes in the 2002006 period is an increase in catchability

by surface and longline fleets due to a high level of concentration across a reduced area and depth range. This
likely linked to the oceanographic conditions at the time generating higtewations of suitable prey items that
yellowfin tuna exploited. A possible increase in recruitment in previous years, and thus in abundance, cannot
completely ruled out, but no signal of it is apparent in either data or model results. This medmnssthaatches
probably resulted in considerable stock depletion.

In an attempt to provide management aduickependent of the MSY construct, the recent levels of absolute fishing
mortality estimated from region 2 were compared tontiteiral mortality leel. It is considered that the tagging data
provides a reasonable estimate to fishing mortéditthe main tag recovery period (200B). The estimates of
fishing mortality for the main age classes harvested by the -paige fishery are considerably lewthan the
corresponding levels of natural mortality and on that basis, recent fishing mortality levels are not considered to
excessive.

The decrease in longline and purse seiner effort in recent years has substantially lowered the pressuream the Ir
Ocean stock as a whole, indicating that current fishing mortality has not exceeded thel&M&Y levels in recent
years. If the security situation in the western Indian Ocean were to improve, a rapid reversal in fleet activity in tr
region may leado an increase in effort which the stock might not be able to sustain, as catches would then be likely
exceed MSY levels. Catches in 2010 (300,000 t) are within the lower range of MSY Thkiesirrent assessment
indicates that catches of about the @@dvel are sustainable, at least in the short term. However, the stock is unlikely
to support substantively higher yields based on the estimated levels of recruitment from over the last 15 years.

In 2011, the WPTT undertook projections of yellowfin tustack status under a range of management scenarios for
the first time, following the recommendation of both the Kobe process and the Commission, to harmonise techni
advice to managers across RFMOs by producing Kobe Il management strategy matricagoddeqd the table is to
guantify the future outcomes from a range of management options (Table 2). The table describes the prese
estimated probability of the population being outside biological reference points at some point in the future, whe
flouitded was assigned t R orEGBSRBy. IThe tidefrdmiesnreptesent 8sand A0 yedr >
projections (from the last data in the model), which corresponds to predictions for 2013 and 2020. The managem
options represent three different éév of constant catch projection: catches 20% less than 2010, equal to 2010 an
20% greater than 2010.

The projections were carried out using 12 different scenarios based on similar scenarios used in the assessment fc
combination of those different MFL runs: LL selectivity flat top vs. dome shape; steepness values of 0.7, 0.8 anc
0.9; and computing the recruitment as an average of the whole time series vs. 15 recent years (12 scenarios).
probabilities in the matrices were computed as the percemfathe 12 scenarios being SBxaB and F<kysy in

each year. In that sense, there are not producing the uncertainty related to any specific scenario but the uncert
associated to different scenarios.

There was considerable discussion on the abilithefWPTT to carry out the projections with MFCL for yellowfin
tuna. For example, it was not clear how the projection redistributed the recruitment among regions as rec
distribution of recruitment differs from historic; which was assumed in the pajecfihe WPTT agreed that the true
uncertainty is unknown and that the current characterization is not complete; however, the WPTT feels that t
projections may provide a relative ranking of different scenarios outcomes. The WPTT recognised at thas thrae t
matrices do not represent the full range of uncertainty from the assessments. Therefore, the inclusion of the K2SN
this time is primarily intended to familiarise the Commission with the format and method of presenting manageme
advice.
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Fig. 1. Yellowfin tuna: MULTIFAN-CL Indian Ocean yellowfin tuna stock assessment Kobe plot. Blue circles
indicate the trajectory of the point estimates for the SB ratio and F ratio for each yea2Qdrfor a steepness value
of 0.8. The left panel is opitit obtained from the base case run in MFCL. The right panel is obtained from the ASPV
base case model run with steepness value of 0.9.

TABLE 2. Yellowfin tuna: 2011 MULTIFANCL Indian Ocean yellowfin tuna stock assessment Koblstrategy
Matrix. Percentag@robability ofviolating the MS¥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 investgghabove as well as the same scenarios but with a lower mean recruitmen
assumed for the projected period. Note: from the 2011 stock assessment using catch estimates at that time.

Reference point and

Alternative catch projections (relative to 2010) and probability

E;?é?gﬁg (%) of violating reference point
60% 80% 100% 120% 140%
(165,600t) (220,800t) (276,000t) (331,2001t) (386,4001)
SB;013< Busy <1 <1 <1 <1 <1
F2013> Fusy <1 <1 58.3 83.3 100
SBp20< Buisy <1 <1 8.3 41.7 91.7
F2020> Fusy <1 41.7 83.3 100 100

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 albacargsin the IndianOcean is currently subject to a number of Conservation and
Management Measures adopted by the Commission:
1 Resolution 13/08®n the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/0toncerning a record of licers foreign vessels fishing for IOTC species in the IOTC area of
competence and access agreement information

1 Resolution 13/1@n interim target and limit reference points and a decision framework

1 Resolution 13/110n a ban on discards of bigeye tuna, skigjaena, yellowfin tuna and a recommendation
for nontargeted species caught by purse seine vessels in the IOTC area of competence

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContractng Parties

1 Resolution 12/13for the conservation and management of tropical tunas stocks in the IOTC area of
competence

1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
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Parties (CPCob6s)
1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area
FISHERIES INDICATORS
Yellowfin tuna: General

Yellowfin tuna (Thunnus albacares)s 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 hist
traits of yellowfin tuna relevant for management.

TABLE 3. Yellowfin tuna: Biology of Indian Oceanellowfin tuna Thunnus albacargs

Parameter Description

Range and A cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters of the three major ocean
stock structure| forms large schools. Feeding behaviour has been extensively studied and it is largely opportunistic, with a variet
species being consumed, including large concentrations of crustaceans that have occurred recently in the tropica
small mesopelgic fishes which are abundant in the Arabian Sea. It has also been observed that large individuals ¢
very small prey, thus increasing the availability of food for this species. Archival tagging of yellowfin tuna has shdtiis)
species can de very deep (over 1000 m) probably to feed on npedagic prey. Longline catch data indicates that yello
tuna are distributed throughout the entire tropical Indian Ocean.

The tag recoveries of the RTAIR provide evidence of large movements of yefiowtuna, thus supporting the assumptior
a single stock for the Indian Ocean. The average distance travelled by yellowfin between being tagging and recov
nautical miles, and showing increasing distances as a function of time at sea.

Longevity 9 years

Maturity (50%)| Age: females and male$ Byears.
Size: females and males 100 cm.

Spawning Spawning occurs mainly from December to March in the equatorial a#Ba°§), with the main spawning grounds wes
season 75°E. Secondary spawnirgyounds exist off Sri Lanka and the Mozambique Channel and in the eastern Indian O
Australia.

Size (length Maximum length: 240 cm FL; Maximum weight: 200 kg.

and weight) Newly recruited fish are primarily caught by the purse seine fisheflpating objects. Males are predominant in the cat
of larger fish at sizes than 140 cm (this is also the case in other oceans). The sizes exploited in the Indian Ocean 36|
cm to 180 cm fork length. Smaller fish (juveniles) form mixed schails skipjack tuna and juvenile bigeye tuna and
mainly limited to surface tropical waters, while larger fish are found in surface ansudabe waters. Intermediate 3
yellowfin tuna are seldom taken in the industrial fisheries, but are abundsomh@artisanal fisheries, mainly in the Arab
Sea.

Sources: Froese & Pauly 2009
Yellowfin tuna: Fisheries and catch trends

Catches by gear, area, country and year from 1950 to 2012 are shown in Tables 4, 5; Figs. 2, 3, 4, and 5. Contra
thesituation in other oceans, the artisanal fishery component in the Indian Ocean is substantial, it&Ki¥tgdZ@he

total catch. Catches of yellowfin tuna (Table 4; Fig. 2) remained more or less stable betweenl®&0sidnd the
early-1980s, ranging beteen 30,000 and 70,000 t, owing to the activities of longline vessels and, to a lesser exter
gilinet vessels. The catches increased rapidly with the arrival of the purse seiners in the early 1980s and incres
activity of longliners and other fleets,aghing over 400,000 t in 1993. Catches of yellowfin tuna between 1994 and
2002 remained stable, between 330,000 and 350,000 t. Yellowfin tuna catches during 2003, 2004, 2005 and 2
were much higher than in previous years with the highest catches ewatee in 2004 (over 525,000 t) and average
annual catch for the period at around 480,000 t. Yellowfin tuna catches dropped markedly after 2006, with the low
catches recorded in 2009. Catch levels in 2012 are estimated to be at around 370,000 h, tidyotepresent
preliminary figures.
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TABLE 4. Yellowfin tuna: Best scientific estimates of the catches of yellowfin tdifautnus albacargdy gear and

main fleets [or type of fishery] by decade (198009) and year (2002012), in tonnes (Data as of $ember 2013).
Catches by decade represent the average annual catch, noting that some gears were not used since the beginning
fishery (refer to Fig. 2).

By decade (average) By year (last ten years)
Fishery
1950s 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
FS R R 18 31,561 64,974 89,377 || 136,881 | 168,392 | 123,998 85,044 53,526 74,985 36,049 32,135 36,453 64,593
LS - - 17 17,610 56,275 61,719 87,015 59,655 69,878 74,612 43,778 41,546 51,351 73,383 76,659 66,166
LL 21,990 | 41,250 29,493 34,090 71,557 70,227 70,225 99,768 | 130,993 88,365 65,490 39,354 36,552 37,073 33,957 40,756
LF - R 615 4,286 47,571 34,150 31,162 32,938 35,949 31,752 33,302 34,342 23,125 21,501 21,267 23,366
BB 2,111 2,318 5,810 8,295 12,805 16,061 17,277 15,876 16,734 18,017 16,268 18,326 16,819 14,105 14,016 15386
Gl 1,572 4,116 7,838 11,899 39,421 49,388 53,769 74,160 61,257 62,601 43,412 48,011 42,822 50,772 50,448 59,902
HD 728 1,779 4,772 11,488 26,073 42,737 43,768 52,447 47,288 40,898 40,961 41,163 37,160 43,398 66,347 70,797
TR 1,102 1,981 4,335 6,946 11,628 16,124 12,979 20,929 16,793 18,235 19,715 18,814 16,822 19,968 20,424 21,444
oT 80 193 453 1,844 3,318 5,055 4,012 4,631 4,220 5,294 5,897 7,060 7,071 7,665 7,919 6,253
Total 27,583 | 51,637 53,351 128,019 333,622 384,838 | 457,089 | 528,797 | 507,111 | 424,819 | 322,349 | 323,602 | 267,771 | 300,000 | 327,490 | 368,663

Gears Purse seine freschool £S); Purse seine associated scha@){ Deepfreezing longlinel(L ); Freshtuna longline FL); PoleandLine
(BB); Gillnet (Gl); Hand line HD); Trolling (TR); Other gears neQT).

TABLE 5. Yellowfin tuna: Best scientificestimates of the catches of yellowfin tufdinnus albacargsy area by
decade (195®009) and year (2002012), in tonnes (Data as of September 2013). Catches by decade represent tt
average annual catch. The areas are presented in Fig. 4a.

Area/ By decade (average) By year (last ten years)
Regian 1950s | 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
R1 2,146 | 4,715 6,951 16,783 74,549 | 86,730 | 82,305 | 125,641 | 129,465 | 108,572 | 80,564 | 74,481 | 59,642 | 65334 | 77,905 | 89,020
R2 11,226 | 23,066 21,208 71,695 | 138,278 | 180,825 || 262,313 | 271,608 | 248,766 | 199,399 | 128,041 | 137,320 | 104,423 | 124,456 | 146,643 | 178,394
R3 844 | 7,516 5,892 9,592 23974 | 24,750 | 22,968 | 27,389 | 25591 | 24,770 | 24,617 | 21,297 | 20,063 | 19,565 | 20,159 | 19,365
R4 917 | 1,785 1,415 1,257 8,298 6,244 | 10,032 | 9,079 7,121 4,485 1,682 1,755 1,438 1,981 1,123 3,087
R5 11,253 | 13,226 16,074 22,606 67,947 | 61,369 | 54,882 | 69,154 | 65387 | 67,863 | 62,446 | 57,492 | 66,764 | 62,458 | 57,007 | 57,978
RO(North) | 1 195 | 1,305 1,796 6,053 20,533 | 24,896 | 24554 | 25898 | 30,730 | 19,726 | 24,996 | 31,253 | 15433 | 26,196 | 24,639 | 20,817
RO (Other) 1 24 15 32 43 24 34 29 51 5 2 5 7 10 13 2
Total 27,583 | 51,637 53,351 | 128,019 | 333,622 | 384,838 | 457,089 | 528,797 | 507,111 | 424,819 | 322,349 | 323,602 | 267,771 | 300,000 | 327,490 | 368,663

Areas. Arabian SeaR1); Off Somalia R2); Mozambique ChanneR@); South Indian OcearRd); East Indian OcearRb); Bay of Bengal
(RO(North)); Other Area RO(Other))

Although some Japanese purse seine vessels have fished in the Indian Ocean since 197€&, seme(F3g. 2)
fishery developed rapidly with the arrival of European vessels between 1982 and 1984. Since then, there has bee
increasing number of yellowfin tuna caught, with a larger proportion of the catches made of adult fish, as opposec
bigeye tuna catches, of which the majority refers to juvenile fish. Purse seine vessels typically take fish ranging frc
40 to 140 cm fork length (FL) and smaller fish are more common in the catches taken north of the equator. Catche
yellowfin tuna increasgrapidly to around 130,000 t in 1993, and subsequently they fluctuated around that level, unt
2003 05 when they were substantially higher (over or close to 200,000 t). The amount of effort exerted by the E
purse seine vessels (fishing for yellowfin ausnd other tunas) varies seasonally and from year to year.

The purse seine fishery is characterised by the use of two different fishing modes (Table 4; Figs. 2, 3 and 5). -
fishery on floating objects (FADs), catches large numbers of small yellowfm ituassociation with skipjack tuna
and juvenile bigeye tuna, and a fishery on free swimming schools, catches larger yellowfin tuna-speuiilti or
monaospecific sets. Between 1995 and 2003, the FAD component of the purse seine fishery represeéted#s

the sets undertaken ([B80% of the positive sets) and accounted far6386 of the yellowfin tuna catch by weight
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(59 76% of the total catch). The proportion of yellowfin tuna caught (in weight) orséieeols during 2006
(64%) was much highehan in previous or following years (at around 50%).

The I ongline fishery (Tabl e 4; Fig. 2) started in
Ocean. Longline vessels mainly catch large fish, from 80 to 160 cm FL, although sishllarthe size range 60 cm

T 100 cm (FL) have been taken by longliners from Taiwan,China since 1989 in the Arabian Sea. The longline fishe
targets several tuna species in different parts of the Indian Ocean, with yellowfin tuna and bigeye tuna imgiimg the
target species in tropical waters. The longline fishery can be subdivided into -freszpg longline component
(large scale deefseezing longliners operating on the high seas from Japan, Korea and Taiwan,China) antuadresh
longline componen{small to medium scale fresh tuna longliners from Indonesia and Taiwan,China). The tota

| ongline catch of yellowfin tuna reached a maxi mum
between 85,000 t and 130,000 t. The second higlatshes of yellowfin tuna by longline vessels were recorded in
2005 (4165,000 t). As was the case for the purse s

catches estimated to be at around 60,000 t, representing-faltwdecreasdrom the catches taken in 2005. The
Scientific Committee believes that the recent drop in longline catches could be related, at least in part, with t
expansion of piracy in the northwest Indian Ocean, which led to a marked drop in the levels of kffaftirie one

of the core fishing areas of the species (Fig. 5).

Catches by other gears, namely patetiine, gilinet, troll, hand line and other minor gears, have increased steadily
since the 1980s (Table 4; Fig. 2). In recent years the total artigall@kfin tuna catch has been around 140i000
160,000 t, with the catch by gillnets (the dominant artisanal gear) at around 50,000 t. During the years 2004 and t
in 2012 the catches by artisanal gears attained its maximum over the time series, pel&r@08 t and 170,000 t,
respectively.

Yellowfin tuna catches in the Indian Ocean during 2003, 2004, 2005 and 2006 were much higher than in previc
years (Fig. 2), while bigeye tuna catches remained at their average levels. Purse seine vesselsadartbetlyulk

of the yellowfin tuna catch, mostly from the western Indian Ocean, around Seychelles (Tables 4, 5; Fig. 5; C
Somalia (R2) and Mozambique Channel (R3) (Figs. 4, 5). In 2003 and 2004, total catches by purse seine vesse
this area were aund 225,000 about 50% more than the previous largest purse seine catch, which was recorded |
1995. Similarly, artisanal yellowfin tuna catches have been near their highest levels and longline vessels have repo
higher than normal catches in thepical western Indian Ocean during this period.

%00 W Purse Seine - FS

Purse Seine - LS

500 mGillnet

g Other (Handline, Trolling, etc.)
- 400 ® Longline
o
o
= 300 J’
o
g
™ 200
Kl

100

0

1950
1955
1960
1965
1970
1980
1985

990
1995
2000
2005
2010

Fig. 2. Yellowfin tuna: Catches of yellowfin tuna by gear by year estimated for the WPTT {204Q) (Data as o
September 2013Rurse seine fregchool (FS); Purse seine associated school (LS).
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Fig. 3. Yellowfin tuna: average catches in the Indian Ocean over the periodi 220%y country (Data as ¢
September 2013). Countries are ordered from left to right, according to the importance of catches of yellowfin
The red line indicates the (cuative) proportion of catches of yellowfin for the countries concerned, over the
combined catches of this species reported from all countries and fisheries.
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Fig. 4ai b. Yellowfin tuna: Catches of yellowfin tuna by area by year estimatedhferWPTT (19502012) (Data as
of September 2013). Catches in areas RO were assigned to the closest neighbouring area for the assemsr
Arabian Sea (R1); Off Somalia (R2); Mozambique Channel (R3); South Indian Ocean (R4); East Indian Oce
Bay of Bengal (RO(North)); Other Area (RO(Other)).

Fig. 5a b. Yellowfin tuna: Time-area catches (total combined in tonnes) of yellowfin tuna estimated for 201
2012, by type of gear (Data as of September 2013). Longline (LL), Purse seisehoets (FS), Purse seil
associategchools (LS), polandline (BB), and other flest (OT), including drifting gillnets, and various coas
fisheries. The catches of fleets for which the flag countries do not report detailed time and area data to the
recorded within the area of the countries concerned, in particular driftoetdrain and Pakistan, gillnet and longli
fishery of Sri Lanka, and coastal fisheries of Yemen, Oman, Comoros, Indonesia and India.
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In recent years the catches of yellowfin tuna in the western Indian Ocean have dropped considerably, especiall
areasoff Somalia, Kenya and Tanzania and in particular between 2007 and 2011 (Figs. 4, 5). The drop in catche:
the consequence of a drop in fishing effort due to the effect of piracy in the western Indian Ocean region. Even thot
the activities of purseetners have been affected by piracy in the Indian Ocean, the effects have not been as marked
with longliners, for which current levels of effort are close to nil in the area impacted by piracy. The main reason f
this is the presence of security penseinonboard purse seine vessels of the EU and Seychelles, which has made

possible for purse seiners under these flags to continue operating in the northwest Indian Ocean. Longline effort le
in the western tropical area have increased in 2012, @ssaquence of increased security in the region.

Yellowfin tunai uncertainty of catches
Retained catchesare generally well known (Fig. 6); however, catches are less certain for:
1 many coastal fisheries, notably those from Indonesia, Sri Lanka, Yemeaaiagascar
1 the gillnet fishery of Pakistan
1 nonreporting industrial purse seiners and longliners (NEI), and longliners of India.
Discard levelsare believed to be low although they are unknown for most industrial fisheries, excluding industria
purse seine flagged in EU countries for the period 202807.
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Fig. 6. Yellowfin tuna: Uncertainty of annual catch estimates for yellowfin tuna (Data as of September

Catches below the zetime (Type B) refer to fleets that do not report catch data td@%C (estimated by the 10T(
Secretariat), do not report catch data by gear and/or species (broken by gear and species by the IOTC Se
any of the other reasons provided in the document. Catches over tHmediype A) refer to fleets for whih no
major inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bar

data for industrial fleets.

Changes to the catch seriesfhere have not been significant changes to the total catches of yeltand since the
WPTT in 2011. However, the IOTC Secretariat used new information compiled during130tt2rebuild the catch
series for the coastal fisheries operated in some countries, in particular Pakistan, Indonesia, Sri Lanka, and Indie
general the new catches of yellowfin tuna estimated by the IOTC Secretariat are slightly higher than those used in 1
past by the WPTT. More details about these reviews can be found in pape2@BNVPTT15 07 Rev_1.

CPUE Series Catchandeffort data areavailable from the major industrial and artisanal fisheries. However, these
data are not available for some important fisheries or they are considered to be of poor quality for the followir

reasons:
1 no data are available for the fresma longline fisher of Indonesia, over the entire time series, and data for

the freskhtuna longline fishery of Taiwan,China are only available since 2006

1 insufficient data for the gillnet fisheries of Iran and Pakistan

the poor quality effort data for the significagiinet/longline fishery of Sri Lanka

1 no data are available from important coastal fisheries using hand and/or troll lines, in particular Yemel
Indonesia, and Madagascar.

=
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Yellowfin tuna; Effort trends

Total effortfrom longline vessels flagged to Japa@ajwan,China and EU,Spain by five degree square grid in 2011
and 2012 are provided in Fig. 7, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seychelles and other flags), and others, bedinee square grid and main fleets, for the
years 2011 and 2012 are provided in FigT't& total number of fishing trips by vessels flagged to the Maldives by 5
degree square grid, type of boat and gear, for the years 2011 and 2012 are provided in Fig. 9
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Fig. 7.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012 (rightpata as of October 2013)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green)deepfreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleetsn@ludes Belize, China, Philippines, Seychelles, South Africa, Rep. «
Korea and various other fleets)

Fig. 8. Number of hours of fishing(Fhours) from purse seine vesselslegree square grid and main fleets, for t
years 2011 (left) and 2012 (riglfiyata as of October 2013)
PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operatimglar flags of EU countries,

Seychelles and other flags)
PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners

origin) (excludes effort data for purse seiners of Iran and Thailand)
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Fig. 9. Number of fishing trips by vessels flagged to the Maldives gdsee square grid, type of boat and gear, fo
the years 2011 (left) and 2012 (rigfbata as of October 2013)

BBN (blue): Baitboat nomechanized; BBM (Green): Baitboat mechanized; BB (RBditboat unspecified; UN
(Purple): Unclassified gears

Note that the above maps were derived using the availablearadaffort data in the IOTC database, which is limit
to the number of baitboat calls (trips) by atoll by month for Maldivian baitlfoatdhe period concerned. Note th
some trips may be fully devoted to handlining, trolling, or other activities (data by gear type are not availak
2002). No data are available for the paletline fisheries of India (Lakshadweep) and Indonesia.

Yellowfin tunai Standardised catdtperi uniti effort (CPUE) trends

For the longline fisheries (LL fisheries in regioris1Fig. 10), CPUE indices were derived using generalised linear
models (GLM) from the Japan longline fleet (LL regiofi$Rand for thelTaiwan,China longline fleet (LL region 1)

to be used in the stock assessment. Standardised longline CPUE indices for the Taiwan,China fleet were available
1979 2008. The GLM analysis used to standardise the Japan longline CPUE indices was refihecd2@irl and
2012 assessments to include a spatial (latitude*longitude) variable. The resulting CPUE indices were gener:
comparable to the indices derived from the previous model and were adopted as the principal CPUE indices for
2012 assessment (frill). There is considerable uncertainty associated with the Japan CPUE indices for region 2
the most recent year (2010) and no CPUE indices are available for region 1 fict@009

L

Fig. 10 Spatial stratification of the Indian Ocean for the MFCL sss®nt model carried out in 2012.
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Fig. 11. Yellowfin tuna: Quarterly GLM standardised catgerunit-effort (CPUE) for the principal longline fisheries
(LL 1 to 5) scaled by the respective region scalars.

For the longline fisheries (LL fisheries in regiorisclFig. 10, CPUE indices analysed in 2013, were derived using
generalised linear models (GLM) from the Japanese longline fleet (LL regibhsuad for the Taiwan,China longline
fleet (LL region 1) to b used in the stock assessment in subsequent years for the stock assessment

The standardied CPUE trend estimated 2013,for the TaiwanChinalongline fleet (Fig. 12)is in contrast to the
consistentnegative trend displayed by the Japanese series (Bf The difference inthe seriesbetween
Taiwan,China and the Japan/Rep. of Korea standardised CPUE serieguestiened as it would seem intuitive that
the trend should have decreased when catches increased significantly at the advent of theinpufshesy.
Scientists from these fleets need to resolve this by meetingsiggsionally to assess why this may be occurring.
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Fig. 12. Yellowfin tuna: Comparison of the two standardised longline CPUE series for Taiwan,China. Series hav
beenrescaled relative to their respective means from 126382.
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Fig. 13. Yellowfin tuna: Comparison of the two standardised longline CPUE sénits and withoutRegion2) for
Japan. Series have been rescaled relative to their respective means fro201263

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

Trends in average weightan be assessed for several industrial fisheries (Fig. 14) but they are very incomplete or of
poor quality for some fisheries, namely hand lines (Yemen, Comoros, Madagascar), troll lines (Indonesia) and man
gillnet fisheries.
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Fig. 14.Yellowfin tuna: Changes in average weight (kg) of yellowfin tuna from 1950 to 2@ Pfisheries
combined (top) and by main fleet (Data as of September 2013).

Catch-at-Size table This is available although the estimates are more uncertain in somaedasme fisheries due
to:
i size data not being available from important fisheries, notably Yemen, Pakistan, Sri Lanka and Indonesia
(lines and gillnets) and Comoros and Madagascar (lines)
1 the paucity of size data available from industrial longliners floerdte1960s up to the mid980s, and in
recent years (Japan)
1 the paucity of catch by area data available for some industrial fleets (NEI, Iran, India, Indonesia, Malaysia).

Yellowfin tunai tagging data

A total of 63,328 yellowfin tuna (representing 31.4% of the total number of specimens tagged) were tagged during
Indian Ocean Tuna Tagging Programme (IOTTP). Most of them (86.4%) were released during the main Regiot
Tuna Tagging Projedndian Ocean{RTTP-IO) and were released around Seychelles, in the Mozambique Channel,
along the coast of Oman and off the coast of Tanzania, between May 2005 and September 2007 (Fig. 15).
remaining were tagged during smsdlale tagging projects, and by other itmsibns with the support of IOTC

Secretariat, in Maldives, India, and in the south west and the eastern Indian Ocean. To date, 10,834 specin
(17.1%), have been recovered and reported to the IOTC Secretariat. More than 85.9% of these recoverielsywe mac
the purse seine fleets operating in the Indian Ocean, while around 9.1% were madeagtioéeand less than 1%
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by longline vessels. The addition of the data from the past projects in the Maldives (in 1990s) added 3,211 tagq
yellowfin tuna to thedatabases, or which 151 were recovered, mainly from the Maldives.

o .
A Tagged: 66539
] Recovered:10318

20

10

-10

-20

-30

-40

T T T T T T
20 40 60 80 100 120 140

Fig. 15. Yellowfin tuna: Densities of releases (in red) and recoveries (in blue). The red line represents th
assessment areas (Data as of September 2012).

STOCK ASSESSMENT

As noformal stock assessment was carried out in 2013, the management advice for yellowfin tuna was based on
2012 MFCL stock assessment (based upon the base case analysis with short term recruitment with alterne
steepness of the stac&cruitment relatinship of 0.7, 0.8 and 0.9), the ASPM based case using steepness of 0.9, an
current catch and effort trends presented at the current meeting. A major limitation of the ASPM model is that it is r
spatially structured and thus does not allow the interrarporation of tagging data, although it does externally by
using the improved catedi-age table and natural mortality estimates based on tagging data.

A range of quantitative modelling methods were applied to the yellowfin tuna assessment in 2048,frangthe
nonspatial, agestructured production model (ASPM) to the age and spas#aibcturedMULTIFAN -CL and SS3
analysis. The different assessments were presented to the WPTT in document®0OINWPTT14 38, 39 and 40
Rev 2.

Thefollowing is worthnoting with respect to the MFCIMULTIFAN -CL) modelling and estimation approach used
in 2012:

1 The main features of the model in the 2012 assessment included a fixed growth curve (with variance) with
inflection, an agespecific natural mortality rate giile (M), the modelling of 25 fisheries including the
separation of two purse seine fisheries into three time blocks, using logistic and cubic spline functions
estimate longline selectivities, separation of the analysis into five regions of the Gaban as well as the
three steepness parameters for the stock recruitment relationship (h=0.7, 0.8 and 0.9).

9 In addition to another year of data, the 2012 assessment included several changes to the previous assessi
the longline CPUE indices wemodified (Japanese updated with latest year which included information
about latitude and longitude in the standardisation process for Reginga2 supplied except for Region 2
in 2011; no update was available for the Taiwan,China index for Regioh df; tAe analyses were conducted
using a new version of MFCL provided by the Secretariat of the Pacific Community.

The problems identified in the catch data from some fisheries, and especially on the length frequencies in the catc
of various fleets, aery important source of information for stock assessments. Length frequency data is almo:
unavailable for some fleets, while in other cases sample sizes are too low to reliably document changes in abund:
and selectivity by age. Moreover, in generatchalata from some coastal fisheries is considered as poor.

The results of the MFCL model were studied in detail to improve the understanding of the estimated populati
dynamics and address specific properties of the model that were inconsistent vgémehal understanding of the
yellowfin tuna stock and fisheries. The main issues identified are as follows
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1 The model estimates a strong temporal decline in recruitment and in biomass within the eastern equatol
region (Region 5). This declining trendriecruitment is driven by the decline in the Japanese longline CPUE
indices over the model period. There are limited data to reliably estimate recruitment in the region as the s
data included in the model are considered uninformative. Consequentigstiiting recruitment and biomass
trends may be unreliablé. participant noted that during this peritiie Taiwan,China longline fleea fleet
more active than the Japanese longline fleet in this area, showed a stable nominal CPUE trend and high st
catches.

1 The model estimates limited movement between the two equatorial regions. This is consistent with the Ic
number of tag recoveries from the eastern equatorial region, an area from where recovery rates are difficul
estimate but probably low. Notheless, the low movement rate is consistent with the oceanographic
conditions that prevailed during the main tag recovery period (see g&3ars2012 WPTT14 9 and 31).

The model assumes a constant movement pattern throughout the model period anddestowaeteent
pattern may not persist under different oceanographic conditions.

1 Similarly, movement rates between the western equatorial region and the Arabian Sea (Region 1) we
estimated to be very low. Although various recoveries crossing the bordesflib®tN line in both directions
may suggest a higher mixing rate, the observation is consistent with the tag release/recovery observations (
tag releases from Region 2 were recovered in Region 1 and vice versa). However, reporting rates of m
fisheries operating in Region 1 are estimated to be low and this may underestimate the low mixing ra
observed by the model.

1 The model estimated that fishing mortality rates within the western equatorial region did not increase durir
2002 2006 period to the esht that would be anticipated given the large increase in catch from the purse
seine fishery during that period (on average 470,000 t: well above all estimated MSY values). The larg
increase of catch, previously described due mainly to a catchabilityaben, will suggest an expected
corresponding increase in fishing mortality well above the levelygf.FThe explanation for this is that the
longline standardised CPUE remained relatively constant during the period of high purse seine catch and
the sibsequent years. To fit to the longline CPUE indices during this period the model increases the level
recruitment in the period that precedes the high purse seine catches which may be considered unreliable. -
recruitment pattern was evident in all nebdptions. However, further examination of the size frequency data
is warranted to confirm that this recruitment trend is consistent with the other fisherieBhéastatus of the
yellowfin tuna stock assessed by the model during the period of vergédighes (20032006), estimated to
be in the middle of the green area of the Kobe plot, was questioned by some participants.

The final base model option for the 2012 assessment incorporateidelg@mb spatial structure, full selectivity of the
older ageclasses by the longline fishery and estimated (average) natural mortality within the MFCL model, and
period of 4 quarter for tag mixing. For sensitivity analysis, a tag mixing period of 2 quarters was also analysed. In b
cases three values of steem @37, 0.8 and 0.9) were considered plausible. The estimated level of natural mortality
was considerably higher than the level of natural mortality assumed in previous assessments. However, the estim
level of natural mortality was generally consisteiith an external analysis of the tag release/recovery data {IOTC
2012 WPTT14 32), especially for younger ages, and with levels of natural mortality assumed for the assessment
yellowfin tuna by other RFMOs.

Biomass was estimated to have declined to ebwel B,sy level, while fishing mortality rates had remained well
below the sy level. The base model estimated recent (12071) recruitment levels that were considerably lower
(approximately 25%) than the long term level of recruitment. This resultad apparent inconsistency between the
annual trend in MSY based fishing mortality and biomass reference points and the observed catch trajectory. Biomn
was estimated to have declined to about the,/Bevel, while fishing mortality rates had remainedll below the

Fusy level. This pattern was evident for the range of steepness values considered for threcstitokent
relationship. The recruitment trend may be an artefact of the model as there are limited data to reliably estimate
time series ofecruitment and, hence, the model has considerable freedom to estimate recruitments to account for
observed decline in the longline CPUE abundance trend. The resulting estimates of MSY (380,000 t) are
considerably higher than levels of catahstained from the fishery and are considered to be overly optimistic.
Similarly, the corresponding estimates of stock status are considered to be highly uncertain or unreliable.

It is considered more appropriate to formulate stock status advice basex marehrecent period of recruitment on
the basis that the level of recruitment from the early period is highly uncertain and that, at least in {teenshort
recruitment would be more likely to be in line with recent levels. Estimating the stock statd drvathe recent

Pagel22of 312



|OTCi 20131 SC16 R[E]

(average 19922011) recruitment level resulted in lower MSY values, levels of fishing mortality that were comparable
to the base model, and a more optimistic level of biomass relativigs{o B

The potential yield from the stock from difeat harvesting patterns was investigated by comparing alternative age
specific patterns of fishing mortality that corresponded to the estimated selectivity of the main fisheries. A shift in tt
strategy to exclusively harvest the stock by longline or-$@®ol purse seine would result in a substantial increase
(50%) in the overall yield from the fishery relative to current yields. Conversely, a harvest pattern consistent with tl
purse seine FAD based fishery would result in a large (42%) reductioreralloyields. A shift to a gillnet based
harvest pattern had a neutral effect relative to current yield. This analysis simply illustrates the relative yield p
recruit of the individual fisheries, however, the results are theoretical and do not céimsidemplex nature of the
operation of this mukgear/multispecies fishery or the practicalities of substantially changing the harvest pattern.

Table 6. Key management quantities from the MFCL assessment, for the agreed scenarios of yellowfin tuna in t
Indian Ocean. The range values represent the point estimates of different scenarios analysis (6 scenarios showing
term and short term recruitment with three values of steepness as well as the sensitivity analysis with 2 quarter for
mixing, long and short term recruitment and 0.8 value of steepness). The range is described by the range val
between those scenarios.

Management Quantity Indian Ocean
2012 catch estimate 368,663 t
Mean catch from 20038012 317,505t
MSY 344,000 t (290,000153,000x)
Data period used in assessment 19722011
Foo1dFusy 0.69(0.590.90)
B2o1dBwmsy 1.28(0.97 0.1.38)
SB01dSBusy 1.24 (0.911.40)
BZOlC{BO n.a.

SBy1d SBy 0.38 (0.280.38)
B201C/BO, F=0 n.a.
SB01d'SBy, F=0 n.a.

LITERATURE CITED
Froese R, Pauly DE (200B)shBaseyersion 02/2009, FishBaseConsortium, <www.fishbase.org>
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APPENDIX X1
EXECUTIVE SUMMARY : SWORDFISH

< . ” 1 N\ 7
S g [ndian Ocean Tuna Commission
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Status of the Indian Ocean swordfish (SWOXiphias gladiug resource

TABLE 1. Swordfish: Status of swordfisiXiphias gladiu}in the Indian Ocean

2013 stock
Area' Indicators status
determination

Catch 2012 26,184 t
Average catch 2002012: | 24,545 t

Indian Ocean MSY (4 models):| 29,900 34,200 t
FooooFmsy (4 mOdelS): 0.50'0.63
SBy009SBusy (4 mOdelS): 1.071.59
SByood SBy (4 models):| 0.30/0.53

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

Colour key Stock overfished(SB./SBusy< 1) Stock not overfished (SB/SBusy® 1
Stocksubject to overfishing(fa/Fusy> 1)
Stock not subject to overfishing,gg/FusyO 1

INDIAN OCEAN STOCK I M ANAGEMENT ADVICE

Stock statusAll models suggest that the stock is above, but close to a biomass level that would produce MSY al
current catches are below the MSY level. M®4sed reference points were not exceeded for the Indian Ocean
population as a whole {foFusy < 1; SBoodSBusy > 1). Spawning stock biomass in 2009 was estimated to be 30
53% (from Table 1; Fig. 1) of the unfished/éés. The most recent catch estimate of 26,184 t in 2012 indicate that the
stock status is unlikely to have changed. Thus, the stock remains not overfished and not subject to overfishi
However, recent revisions to the catch history for swordfish makindly for a new stock assessment to be
undertaken in 2014.

Outlook. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean s
as a whole, indicating that current fishing mortality would not reduce thelgton to an overfished state. There is a
low risk of exceeding MS¥vased reference points by 2019 if catches reduce further or are maintained at currel
levels until 2019 (<11% risk that,Be < Busy, and <9% risk that 4510 > Fusy) (Table 2).The following key points
should be noted:

1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is 284800t (range of best

point estimates from Table 2) and annual catches of swordfish should not exceed this estimate.

9 if the recent declines in fefit continue, and catch remains substantially below the estimated MSY of
30,000 34,000t, then management measures are not required which woulhymtecurrent resolutions
and planned management strategy evaluation. However, continued monitoring aoveimgnt in data
collection, reporting and analysis is required to reduce the uncertainty in assessments.

1 the Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time an
could be used to inform management actions.

9 advice specific to the southwest region is provided below, as requested by the Commission.

9 provisional reference points: Noting that the Commission in 2013 agreed to Resolutiomri 31€yim
target and limit reference points and a decision framewtbek following should be noted:

a. Fishing mortality: Current fishing mortality is considered to be below the provisional target
reference point of iy, but below the provisional limit reference point of 1.4&H(Fig. 1).

b. Biomass Current spawning biomass tonsidered to be above the target reference point of
SBusy, and therefore above the limit reference point of 0.43SBFig. 1).
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TABLE 2. Swordfish: Aggregated Indian Ocean assessmemiobe 2 Strategy Matrix, indicating a range of
probabilities across to assessment approachsobability percentagedf violating the MS¥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 probability
projection timeframe (%) of violating reference point

60% 80% 100% 120% 140%

(12,502t) (16,670t) (20,837t (25,004t) (29,1721)
B2012< Bmsy 0i4 0i 8 0i 11 2i12 4i 16
F2012 > FMSY 0l 02 0 9 0i 16 61 27
Bzo]_g< BMSY 04 0 8 011 0i 13 6i 26
F2019> FMSY 0l 0i 2 0i 9 0i 23 7i 31

-
-

F/Fysy

SB/SBMSY

Fig. 1. Swordfish: ASPIC Aggregated Indian Ocean assessment Kobe plot (95% Confidence surfaces shown arot
2009 estimate). Blue circles indicate the trajectory of the point estimates for the SB ratio and F ratio for each y
1950 2010. Target (Ftarg and SBtaig)d limit (Flim and SBIim) reference points are shown.
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Status of the southwest Indian Ocean swordfish (SWXiphias gladiug resource

TABLE 3. Swordfish: Status of swordfisiXiphias gladiu} in the southwest Indian Ocean

2013stock
Areal Indicators status
determination

Catch 2012; 6,662 t
Average catch 2002012: | 6,808 t

Southwest Indian Ocean MSY (3 models):| 7,10019,400 t
Foo0oFmsy (3 mOdelS): 0.64i1.19
SBy009SBusy (3 models):| 0.73 1.44
SB,00d SBy (3 models):| 0.16 0.58
IBoundariedor southwest Indian Ocean stock assessment are defined iri ®DICWPB09 R.

Colour key Stock overfished (SR./SBusy< 1) | Stock not overfished (SB/SBysyO 1
Stock subject to overfishing {&/Fusv> 1)
Stock not subject to overfishingﬁ,&/FMSYO 1 |

SOUTHWEST INDIAN OCEAN i MANAGEMENT ADVICE

Stock statusMost of the evidence provided to the WPB indicated that the resource in the southwest Indian Ocean
not a separate genetic stock. However this region has been subject to localised de@etibe past decade and
biomass remains below the level that would produce MS¥%y()B Recent declines in catch and effort have brought
fishing mortality rates to levels belowyéy (Table 3). The catches of swordfish in the southwest Indian Ocean
increagd in 2010 to 8,099 t, which equals 121.3% of the recommended maximum catch of 6,678 t agreed to by t
SC in 2011. If catches are maintained at 2010 levels, the probabilities of violating target reference points in 2013 ;
less than 34% for sy and lesgshan 32% for Bsy (Table 4). Despite the fact that the total estimated catch in 2011
was 6,663 t, and 6,662 t in 2012, lower that the recommended level set by the SC in 2011, (tié #@source
remainsnot subject to overfishingbut overfished as ndurther estimate of biomass is available.

Outlook. The decrease in catch and effort over the last few years in the southwest region has reduced pressure on
resource. However, in 2010 catches exceeded the maximum recommended by the WPB09 and SC14 in 2
(6,678t), with 8,099 t caught in this region in 2010. The WPBO09 estimatedhinat is a low risk of exceeding MSY
based reference points by 2019 if catches reduce further or are maintained at 2009 levels (<25% Fkgk that B
Busy, and <8% risk thaF2019 > Isy). There is a risk of reversing the rebuilding trend if there is any increase in
catch in this regioiiTable 4).The following key points should be noted:

1 the Maximum Sustainable Yield estimate for the southwest Indian Ocean i$ 4@ (range of best point

estimates from Table 3).

i catches in the southwest Indian Ocean should be maintained at levels at or below those observed in 2(
(6,678t), until there is clear evidence of recovery and biomass excggds B

i total estimated catch in 20lwas 6,663 t, and 6,662 t in 2012, lower that the recommended level set by the
SCin 2011 (6,678 t).

91 the Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and cou
be used to inform management actions.

91 provisional reference points: Noting that the Commission in 2013 agreed to Resolutiorod3ft@rim
target and limit reference points and a decision framewibr following should be noted:

a. Fishing mortality: Current fishing mortality is considered be below the provisional target
reference point of sy, and thus, below the provisional limit reference point of 1,43
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b. Biomass Current spawning biomass is considered to be below the target reference point of
SBusy, and therefore, below the limit reénce point of 0.4*SRsy (Fig. 1).

TABLE 4. Swordfish: Southwest Indian Ocean assessmemtobe 2 Strategy Matrix, indicating a range of
probabilities across three assessment approaéhebability percentage)f violating the MS¥based reference
pointsfor 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 probability
projection timeframe (%) of violating reference point
60% 80% 100% 120% 140%
(3,960 1) (5,280 t) (6,600 t) (7,920 t) (9,240 1)
B2o12< Busy 0i 15 0i 20 0i 25 0i 30 1232
F2012> Fusy o1 (0] 08 0i 18 13i 34
B2019< Bumsy 0i 15 0i 20 0i 25 0i 32 18i34
F2019> Fusy 0il 0i 5 0i 8 0i 18 1942

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

CONSERVATION AND M ANAGEMENT MEASURES

Swordfish in the Indian Ocean is currently subject to a single direct Conservation and Management Measure adoj
by the Commission: Resolution 12/Xdn The implementation of a limitation of fishing capacity of Contracting
Parties and Cooperating Ne@ontracting Parties.This Resolution appliea freezing of fishing capacity for fleets
targeting swordfish in the Indian Ocean to levels applied in 2007. The Resolution limits vessels access to those |
were active é€ffective presenger under constructionuting 2007, and were over 24 metres overall length, or under
24 meters if they fished outside tB&Zs. At the same time the measure permits CPCs to vary the number of vessel
targeting swordfish, as long as any variation is consistent with the natieead#velopment plan submitted to the
IOTC, and does not increase effective fishing effort. This Resolution is effective for 2012 an&&0iish is also
subject to the following non specispecific Conservation and Management Measures adopted Gptm@ission:

1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence and access agredri@rmation

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

1 Resolution 11/04n a regional observer scheme

1 Resolution 10/02nandatory statistical requirements fldTC Members and Cooperating n@ontracting
Parties (CPCb6s)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES INDICATORS

Swordfish: General

Swordfish Kiphias gladiu} is a large oceanic apgxr edat or t hat i nhabi t sThraughHoutt h e
the Indian Ocearswordfish are primarily taken by longline fisheries, and commercial harvest was first recorded by
the Japanese in the early 1950 dgline fisseries. Sviordfistife istory b y p
characteristics, including a relatively late maturity, long life and sexual dimorphism, make the species vulnerable
over exploitationTable Soutlines some of the key life history traits of swordfish specifitiéolndian Ocean.
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Fig. 2. Swordfish: The worldwide distribution o$wordfish (Source: Nakamura 1984)
TABLE 5. Swordfish:Biology of Indian Ocean swordfisiXiphias gladiu}

Parameter Description

Range and Entire Indian Oceandown ®0e S. Juvenil e swordfish are commonly f
stock structure| higher latitudes as they mature. Large, solitary adult swordfish are most abundai® &t ¢5S . Mal es ar

tropical and subtropical waters. By corstravith tunas, swordfish is not a gregarious species, although densities inc
areas of oceanic fronts and seamounts. Extensive diel vertical migrations, from surface waters during the night td
1000 m during the day, in association with mments of the deep scattering layer and cephalopods, their preferred

recent genetic study did not reveal any structure within the Indian Ocean with the markers used, however the hypq
population structuring at the regional level cannotdizarded and needs to be investigated using different mark|
approaches. Results obtained from the markers used may simply be a matter of the resolving power of the ma
which may simply have been insufficient for detecting population sigidiv $atial heterogeneity in stock indicat
(catchi peii uniti effort trends) indicates the potential for localised depletion of swordfish in the Indian Ocean.

Longevity 30+years

Maturity Age: females 67 years; malesiB3 years

(50%) Size females-170cm LJFL; males ~126m LJFL

Spawning Highly fecund batch spawner. May spawn as frequently as once evergllyeever a period of several months in spi
season Known spawning ground and season drepical waters of Southern hemisphere fr@utober to April, including in th

vicinity of Reunion Island.

Size (length | Maximum: 455cm lowerjaw FL; 550+kg total weight in the Indian Ocean. Sexual dimorphism in size, growth rates a
and weight) and age at maturityfemales reach larger sizes, grow faster and mature later than males. Most swordfish larger kg
are female

Recruitment into the fishery: varies by fishing method; e0LJFL for longline fisheries. By ongar of age, a swordfig
may reach 9@m lowerjaw FL (~15kg). The average size of swordfish taken in Indian Ocean longline fisheries is b
40 kg anl 80 kg (depending on latitude).

L-W relationships for the Indian Ocean are: females TW=0.00002409*LJFL"2.86630,

males TW=0.00006289*LJFL**2.66196, both sexes mixed TW=0.00001443*LJFL"2.96267. TW in kg, LJFL in cm

Sources: Froese & Pauly 2009, Muthslet2009, Poisson & Fauvel 2009, Bach et al. 2011, Romanov, Romanova, 2012
Swordfish: Catch trends

Around 90% of swordfish are caught mainly using drifting longlines, on longline fisheries directed to tunas (Table
LL) or swordfish (Table 6, ELL), whilehe remaining the catches are taken by other fisheries, in particular drifting
gillnets. Between 1950 and 1980, catches of swordfish in the Indian Ocean slowly increased in tandem with the le
of coastal state and distant water fishing nation longlifiertefargeting tunas (Fig. 3). Swordfish were mainly a
bycatch of industri al l ongline fisheries before th
proportionally to the increase in the catches of target species (tropical and terypsag).

The catches of swordfish markedly increased after 1990, from around 9,000 t in 1991 to a peak of 38,000 t in 1¢
and 41,000 t in 2004. The change in target species from tunas to swordfish by part of the fleet of Taiwan,China al
with the deveopment of longline fisheries in Australia, Reunion island, Seychelles and Mauritius and the arrival o
longline fleets from the Atlantic Ocean (Portugal, Spain, the UK and other fleets operating under various flags),
targeting swordfish, are the maasons for this significant increase.

Since 2004, annual catches have declined steadily (Fig. 3), largely due to the continued decline in the number of ac
Taiwan,China longliners in the Indian Ocean. Annual catches since 2004 have been dominatetawath, China
and EU fleets (Spain, UK, France and Portugal), with the fishery extending eastward due to the effects of pire
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actions (Fig. 2). Catches of swordfish of up to 6,000 t have been recorded in recent years for a fledtexdziegp
and fred tuna longliners operating under flags of #ieporting countries (NEI). The catches have been low since
2006, at just over 1,000 t (Fig. 4).

Swordfish is mostly exploited in the western Indian Ocean (Fig. 5), in waters off Somalia, and in the sontharest |
Ocean. Other important fisheries operate in waters off Sri Lanka, Western Australia and Indonesia. In recent ye
(Fig. 3) the catches of swordfish in the western tropical Indian Ocean have dropped considerably (Table 7), especi
in areas off Somlia, Kenya and Tanzania, from around 25,000 t in 2005 to 15,000 t in 2008, and falling to the lowes
levels of around 9,000 t in 2011. The drop in catches is the consequence of a drop in fishing effort in the area
longline fisheries, due to either pisaor decreased fish abundance, or a combination of both.

45

40

: 'y fll'll

s 3

:‘5' 25 mOther gears nel {OT) - i
_§3 20 Swordfish targeted longline (ELL)

~

2 = Longline (LL)

15

10

Fig. 3 Swordfish:Catches of swordfish by gear and year recorded in the IOTC Database098p(Data as o
October 2013).

B3%

® Other gears nei (OT)
Swordfish targeted longline (ELL)

Total catch ("000 Mt)

M Longline (LL)

India
EU-
Portugal

-
i
Seychelles - ’
i

Talwan,
China
EU-Spain |
Sri Lanka
Indonesia
EU-France
(Reunion) ~
NE{-Deep-
freezing
Tanzania
All other
fleets

Fig. 4. Swordfish: average catches in the Indian Ocean over the period 200Byfleet Fleetsare ordered fron
left to right, according to the importance of catches of swordfish reported. The red line indicates the (cun
proportion of catches of swordfish for tlileets concerned, over the total combined catches of this sp
reported from alfleetsand fisheries (Data as of October 2013).
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Fig. 5a b. Swordfish: Time-area catches (total combined in tonnes) of swordfish as reported famtime fleets of
Japan (JPN), Taiwan,China (TWN), and-Bpain (ESP), the latter directed at swordfish, for 2011 and 2012 (excl

EU-Spain). Red lines represent the boundaries of the areas used for the assessments of swordfish.

TABLE 6. Swordfish: Best scientific estimates of the catches of swordfish by type of fishery for the period 1950
2012 (in metric tons). Data as of October 2013.

Fishery By decade (average) By year (last ten years)
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
ELL 0 0 0 9 1,847 10,417| 10,700 | 13,415| 15,625 | 13,630 | 12,011 | 8,581 | 8,262 | 9,708 | 7,742 | 8,604
LL 282 1,425 2,141 4,524 22,934 19,977 | 25,224 | 23,819 | 16,977 | 16,843 | 15,949 | 13,699 | 14,336 | 12,292 | 11,113 | 14,771
oT 37 39 180 655 1,774 2,841 2,483 | 3,769 | 3,793 | 3,253 | 2,758 | 2970 | 2577 | 2,433 | 2,828 | 2,809
Total 320 | 1,464 | 2,320| 5,188 | 26,556 33,235 [ 38,407 | 41,003 | 36,395 | 33,726 | 30,718 | 25,250 | 25,175 | 24,433 | 21,683 | 26,184

Fisheries: Swordfish longline ELL ); Longline LL); Other gears@T)

TABLE 7. Swordfish: Best scientific estimates of the catches of swordfish by fishing area for the perié@Q850
(in metric tons). Data as of October 2013.

By decade (average) By year (last ten years)

Area 1950s | 1960s | 1970s | 1980s | 1990s | 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
NW 100 545 776 | 1,887 | 8,303 | 10587| 15,737 | 13,635| 13,133 | 11,529 | 8,869 | 6566 | 4,785| 2,843| 2,672| 7,961
SW 14 256 406 607 8,624 7,643 4,129 6,295 9,753 8,940 7,366 6,186 6,429 8,099 6,663 | 6,662
NE 168 451 755 2,206 6,799 9,274 9,871 | 11,470 7,748 9,272 9,250 8,956 | 10,809 | 10,037 9,589 8,770
SE 37 204 308 347 2,741 5,713 8,648 9,570 5,747 3,980 5,219 3,539 3,147 3,444 2,754 | 2,790
oT 0 8 75 142 89 19 22 33 15 5 14 5 5 11 7 3

Total 319 | 1,464 | 2320| 5,188 | 26,556 | 33,236 ( 38,407 | 41,003 | 36,396 | 33,726 | 30,718 | 25,252 | 25,175| 24,434 | 21,685 | 26,186

Areas: Northwest Indian OceaN{V); Southwest Indian OceaB\{V); Northeast Indian OcealNE); Southeast Indian Ocea8H); Southern Indian Ocea®()
Note: differences in the total catches in talfeand 7 are due to rounding errors.

Uncertainty of timé area catches

Retained catches are fairly well known (Fig. 6); however catches are uncertain for:

9 Drifting gillnet fishery of Pakistan: For the first time Iran has reported catches of swordfish $or it
gilinet fishery. Although Pakistan has reported catches of swordfish they are considered to be too low f
a driftnet fishery (catches of swordfish in recent years represent around 2% or less of the total catches
swordfish in the Indian Ocean).

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 n
catches estimated by the Secretariat are thought tmbe amcurate, swordfish catches remain uncertain,

especially in recent years (where they represent between 5% to 10% of the total catches of swordfish
the Indian Ocean).
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1 Longline fishery of India: India has reported very incomplete catches and -@atdeffort data for its
longline fishery. Although the new catches estimated by the Secretariat are thought to be more accure
catches of swordfish remain uncertain (catches of swordfish in recent years represent around 5% or les:
the total catches of swdfish in the Indian Ocean).

1 Longline fleets from nonreporting countries (NEI): The Secretariat had to estimate catches of
swordfish for a fleet of longliners targeting tunas or swordfish and operating under flags of various nor
reporting countries. Theatches estimated since 2006 are, however, low (representing around 4% of th
total catches of swordfish in the Indian Ocean).

9 Discards are believed to be low although they are unknown for most industrial fisheries, mainly
longliners. Discards of swordfish may also occur in the driftnet fishery of Iran, as this species has n
commercial value in this country.

1 Changes to the catch seriesThere have been changes to the catches of swordfish since the WPB
meeting in 2012. Most changes that have been made to the data series since the last WPB are relati
small increases to the nominal catch as a result of reallocation of catch repatiesl &dlfish species or
as aggregated species groups reported by Sri Lanka, I.R. Iran, and Pakistan to a lesser extent. Tt
changes, however, did not lead to very significant changes in the total catch estimates.

30,000

B - Industrial
- Artisanal

15,000

Catch (t)

15,000

Type B

30,000

1950
1954
1958
1962
1966
1970
1974 [
1978
1982
1986
1990
1994
1998
2002
2006 .:
2010

Fig. 6. Swordfish: Uncertainty of annual catch estimates for swordfish (Data as of October 2013).

Catches below the zetime (Type B) refer to fleets that do not report catch data to the IOTC (estimated
IOTC Secretariat), do not report catch data by gear andémiesp(broken by gear and species by the IC
Secretariat) or any of the other reasons provided in the document. Catches over-line f€ype A) refer to
fleets for which no major inconsistencies have been found to exist. Light bars represent datsaftal fleets
and dark bars represent data for industrial fleets.

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 aedythmv
number of specimens measured per stratum has been decreasing in recent years.

1 Average fish weightcan be assessed for several industrial fisheries although they are incomplete or poc
guality for most fisheries before the ea89s and in recent ges (low sampling coverage and tiaeea
coverage of longliners from Japan). The average weights of swordfish are variable but show no cle
trend. It is considered encouraging that there are no clear signals of declines in-tlaseizandices, but
thee indices should be carefully monitored, as females mature at a relatively large size, therefore,
reduction in the biomass of large animals could potentially have a strong effect on the spawning biomas:

9 Catch-at-Size(Age)data are available but the eséites are thought to have been compromised for some
years and fisheries due to:

o0 the uncertainty in the length frequency data recorded for longliners of Japan and Taiwan,China, f
which average weights of swordfish derived from length frequency data eohehoaleffort data are
very different.
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0 the uncertainty in the catches of swordfish for the drifting gillnet fisheries of Iran and théuinash
longline fishery of Indonesia.

o the total lack of size data before the eai)s and poor coverage before #aly-80s and for most
artisanal fisheries (Pakistan, India, Indonesia).

0 the paucity of size data available from industrial longliners since the ¥28Qs (Japan, Philippines,
India and China).

o the lack of timearea catches for some industrial fleetgl@inesia, India, NEI).

o0 the paucity of biological data available, notably-g&tio and sestength-age keys.

Swordfish: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2012are provided in Fig. 7, and total effort from purse seine vessels flagged to the EU and Seychelles (operat
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, fol

years 2011 and 2012 gpeovided in Fig. 8.

..".'a"
..".c“¢
......“.“.

il

Fig. 7.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the years 2011
and 2012 (right]Data as of October 2013)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longlinersfrom other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Kor

various other fleets)

Fig. 8. Number of hours of fishing (Fhours) from purse seine vesselsdegi®e square grid and main fleets, for the years :

(left) and 2012 (rightjData as of October 2013)
PSEU (red): Industrial purse seiners monitotgdthe EU and Seychelles (operatimtder flags of EU countries, Seychelles ¢

other flags)
PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Sovi

(excludes effort data for purse seiners of Iran and Thailand)
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Swordfish: Catch peri uniti effort (CPUE) trends

The following CPUE series were used in the stock assessment models for 2011 (Figs. 9 and 10), while the relat
weighting of the different CPUE series were left to the individual analyst to determine and justify.
1 Japandata (19802009): Series 3.&om document IOTC2011 WPBO09 14, which includes fixed latitude
and longitude effects, plus environmental effects.

I Taiwan,China data (1992009): Model 10 from document IOT01% WPBO09 23, which includes fixed
latitude and lonigude effects, plus environmental effects.

1 EU,Spain data (2002009): Series 5 from document I0TZD11 WPBO09 23, calculated for the southwest

area only (includes sutegion factors and species ratio factors) area and run 1 for the assessment of who
Indian Ocean.

1 EU,La Reunion data (1992000): Same series as last year (I0ZC10 WPBI 03).
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Fig. 9. Swordfish: Aggregate Indian Ocean CPUE series for swordfish. Series have
rescaled relative to their respective means from (12QE0
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Fig. 10. Swordfish: CPUE series for Indian Ocean swordfish assessments-bggson. Series have been resca
relative to their respective means (for different overlapping time periods). NWwthwest; SWi southwest; NE
T north-east; SBE southeast IndiarOcean.

STOCK ASSESSMENT

The stock structure of the Indian Ocean swordfish resource remains under investigation, but currently dreertain.
southwest region was identified as a management unit of particular concern, because it seems to be more depletec
other regions in the Indian Ocean, and may have limited mixing with other regions.

The range of quantitative modelling methods weppliad to the swordfish assessment in 2011, ranging from the
highly aggregated ASPIC surplus production model to the, agx and spatiallystructured SS3 analysis. The
different assessments were presented to the WPB in documents2QIICWPB09 17, 18,19 and 20. Each model

is summarised in the report of the Ninth Session of the WPB (iIQULH WPB09 R).

There is value of comparing different modelling approaches. The structured models are capable of a more deta
representation of complicated populatiamd 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 b
swordfish biology (e.g. growth rates, M, stock recruitmerdti@ship), and it is difficult to represent all of these
uncertainties. In contrast, the production models often provide robust estimates regardless of uncertainties in b
biological characteristics. However, sometimes the ASPIC model can haveltiffitting long time series, and
production models in general cannot represent some important dynamics (e.g. arising from complicated recruitm
variability).

The swordfish stock status was determined by qualitatively integrating the results of this gtk assessments

undertaken in 2011. The WPB treated all analyses as equally informative, and focused on the features common t
of the results, as well as the latest catch and effort trends (Tables 1 and 8).

TABLE 8. Swordfish: Key management quaies from the 2011 Stock Synthesis 3 assessments, for the aggregate
and southwest Indian Ocean. Values represent th¢58095") percentiles of the (plausibilitweighted) distribution
of maximum posterior density estimates from the full range ofnibdels examined

Management Quantity Aggregate Indian Ocean  Southwest Indian Ocean

2012 catch estimate 26,184 t 6,662 t
Mean catch from 200012 24,545t 6,808t
MSY 29,900 34,200 7,10019,400t
Data period used in assessmeni 19571 2009 1957 2009
Foood Fusy 0.50 (0.231.08) 0.64 (0.271.27)
B20odBmsy I i

SB,00d SBusy 1.59 (0.943.77) 1.44 (0.613.71)
B20odBo i i
SB,00dSBy 0.35(0.220.42) 0.29 (0.150.43)
B200dBo, F=0 I i

SBo00d SBy, =0 I I
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APPENDIX XII
EXECUTIVE SUMMARY : BLACK MARLIN

*“* Indian Ocean Tuna Commission

Status of the Indian Ocearblack marlin (BLM: Makaira indica) resource

TABLE 1. Black marlin:Status of black marliMakaira indicg in theIlndian Ocean

2013 stock
Area’ Indicators status
determination

Catch 2012: 8,315t
Average catch 2002012:| 9,417 t
Indian Ocean MSY (range):| 8,605 (6,27811,793)
Foo11Fwvsy (range):| 1.03 (0.152.19)
B,o11Bwmsy (range):| 1.17 (0.7%1.55)
B,o14/B1gso(range):| 0.58 (0.380.78)
'Boundaries for the Indian Ocean = IOTC area of competence

Colour key Stockoverfished(Bea/Busy< 1) Stock not overfished (B./Busy® 1
Stock subject to overfishing(&/Fusy> 1)
Stock not subject to overfishingﬁ,&/FMSYO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Uncertain

Stock statusData poor methods for stock assessment using Stock reduction analysis (SRA) techniques indicate t
the stock is not overfished and close to optimum fishing levels (Table 1). However, as this is the first time that tl
WPB used such a method on marlinaps, further testing of how sensitive this technique is to model assumptions
and available time series of catches needs to be undertaken before the WPB uses it to determine stock status. Thu
stock status remainmcertain. Nonetheless in using thé&k& method for comparative purposes with other stocks, the
WPB considers that the use of the target reference points may be possible for the approach. The stock appears to
an increase in catch rates which is a cause of concern, indicating that fighitadjty levels may be becoming too
high (Fig. 1). Aspects of the biology, productivity and fisheries for this species combined with the data poor status
which to base a more formal assessment are a cause for concern. Research emphasis on dessilupiPhtc
indicators and further exploration of stock assessment approaches for data poor fisheries are warranted. Given
limited data being reported for coastal gilinet fisheries, and the importance of sports fisheries for this species, effc
mustbe made to rectify these information gaps.

Outlook. Total catch for black marlin in recent years has continued to increase to a total of 8,315t in 2012 (10,421
2011). The following key points should be noted:
1 Maximum Sustainable Yield estimate for thileole Indian Ocean is between 6,278 and 11,793 t
1 improvement in data collection and reporting, particularly for coastal gillnet and sports fisheries, is
required to further assess the stock.
1 research emphasis on improving indicators and further explorafigtock assessment approaches for
data poor fisheries are warranted.
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Fig. 1. Black marlin: Stock reduction analysis aggregated Indian Ocean assessment Kobe plots for blackoétarlin (9
confidence surfaces shown around 2@&timate). Blue line indicates the trajectory of the point estimates for the total
biomass (B) ratio and F ratio for each year 12801.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Billfish and other sourceseas cit

CONSERVATION AND MANAGEMENT MEASURES

Black marlin Makaira indicg in the Indian Ocean is currently subject to a number of Conservation and Management
Measures adopted by the Commission, although none are species specific:

)l
)l

1

Resolution 13/03 on the raating of catch and effort by fishing vessels in the IOTC area of competence
Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence and access agreement information

Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

Resolution 11/04n a regional observer scheme

Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCb6s)

Resolution 10/0@oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES INDICATORS

Black marlin: General

Black marlin Makaira indicg is a large oceanic apex predator that inhaldpical and subtropical Ind@acific
oceans (Fig. 2)Table 2 outlines some key life history parameters relevant for managérherg. is limited reliable
information on the catches of black marlin and no information on the stock structure or growth and moitadity
Indian Ocean.
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Fig. 2. Black marlin:The worldwide distribution oblack marlin (Source: Nakamura 1984)

TABLE 2. Black marlin:Biology of Indian Ocean black marl(iMakaira indicg

Parameter Description

Range and Little is known on the biology of the black marlin in the Indian Ocean. Black marlin is a highly migratory
stock structure| oceanic apex predator that inhalitspical and subtropical waters of the Indian and Pacific oceans. Son|
individuals have been reportéu the Atlantic Ocean but there is no information to indicate the presenc
breeding stock in this area. Black marlin inhabits oceanic surface waters above the thermocline and typi
land masses, islands and coral reefs; however rare exaitsiomsopelagic waters down to depths of 800 1
known. Thought to associate with schools of small tuna, which is one of its primary food sources (also rg
feed onother fishes, squids and other cephalopods, and large decapod crustabeamgprmation on stocl
structure is currently available in the Indian Ocean; thus for the purposes of assessmentooearpatock i
assumed. Long distance migrations at least in the eastern Indian Ocean (two black marlins tagged in
were caugh dfeast Indian coast and Sri Lanka) support a single stock hypothesis. It is &raividack marlin
formsdense nearshore spawniaggregations, making this species vulnerable to exploitation even bysaaia
fisheries. Spatial heterogeneity in stocldigators (catchpefi uniti effort trends) for other billfish speci
indicates that there is potential for localised depletion.

Longevity No data available for the Indian Ocean. In the Pacific (Australigd A ears.

Maturity Age: unknown

(50%) Size females around 10Ky; males 50 to 80 kg total weight

Spawning No spawning grounds have been identified in the Indian ocean. Spawning hotspot off eastern Australia 3
season has no links with Indian Oceatock. Spawning individuals apparently prefer water temperatures abidzeé°24

Highly fecund batch spawner. Females may produce up to 40 million eggs.

Size (length [ Maximum: In other oceans can grow to more than 460 cm FL and weidkg80tal weight. In the Indian Oce
and weight) it reach at least 360 chFL.

Young fish grow very quickly in length then put on weight later in life. In eastern Australian waters black
grows from 13 mm long at 13 days old to 180 cm and around 30 kg afteoritBsnSexual dimorphism in siZ
growth rates and size and age at maturfgmales reach larger sizes, grow faster and mature later than ma
In the Indian Ocean documented maximum size for fema&68: cm LJFL, 30kg total weight; males: 280 ¢
LJFL, 147kg total weight. Most black marlin larger than 2apare female.

Recruitment into the fishery: varies by fishing method; e®0LJFL for artisanal fleets and methods.
average size of black marlin taken in Indian Ocean longline fisheries &vaitable.

L-W relationships for the |Indian Ocearare: females TW=0.00000010*LJFL**3.7578, mg
TW=0.00002661*LJFL**3.7578, both sexes mixed TW=0.00000096*LJFL**3.35727, TW in kg, LJFL ir
However these relationships were obtained from small sample sizes (n=75), therefore it should be trg
caution.

Sources:Nakamura 1985, Cyr et al. 1990, Gunn et al. 2003, Speare 2003; Sun et al. 2007, Froese & Pauly 2009, Romano\
Romanova 2012, Domeier & Speare 2012

Black marlin: Catch trends

Black marlin are caught mainly by drifting longlines (19%) and gilinets (59%) with remaining catches taken by trol
and hand lines (Table 3, Fig. 3). Black marlin are not targeted by industrial fisheries, but is targeted by some artise
and sport/recrerinal fisheries. Black marlin are also known to be taken in purse seine fisheries, but are not current
being reported.

In recent years (201Q2) the fleets of Sri Lanka (longline and gillnet), Indonesia (troll and hand lines) and India
(gilinet and trol) account for around 74% of the catch of black marlin (Fig. 4). Catches of black marlin have increase
steadily since the 1990s, from around 2,800 t in 1991 to over 10,400 t in 2011. Current annual catches are estimatt
between 8,000 t to 10,000 t (Tald).
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Between the earlt950s and the 1at&980s 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 Australi
In recent yearsjeepfreezing longliners from Japan and Taiwan,China have reported lower catches of black marlir
mostly in waters off the western coast of India and, to a lesser extent, the Mozambique Channel (Fig. 5).

The catches of black marlin in Sri Lanka have risiadily sincethemid 99 06s as a result of
fishery using a combination of drifting gillnets and longlines, from around 1,000 t in the early 1990s to over 4,500 t
2011. In recent years (200P1) India has reported higher catche#sblack marlin for its fisheries, amounting to
around 1,000 t to 2,000 t, largely from increases in catches from gillnet and troll.

12

10 it
i 4
.
g ¢ J Il
§ ® Other gears nei
= & Longline
2
= Line
‘™ "
§ 4 m Gillnet
2
0 — -
2 B 8 8 R B 8 8 8 & § § 2
(=] (<2] (<)) [=}] o o (2] (<] N (=} o
Ll - - i - L] - - — i ~ ~ ~N

Fig. 3.Black marlin: Catches of black marlin by gear and year recorded in the IOTC Database(12){Data
as of October 2013).

83%
74%

61%
W Other gears nel
Longline
Line
u Gillnet

Total catch ("000 Mt)
~N

Oman I

Sri Lanka
donesia
Pakistan
Talwan
China
Seychelles
All other
fleets

Fig. 4. Black marlin: Average catches in the Indian Ocean over the period 2D1Byfleet Fleetsare orderec
from left to right, according to the importance of catches of black marlin reported. The red line indice
(cumulative) proportion of catches of black marlin for tleetsconcerned, over the total combined catches of
species reportefrom allfleetsand fisheries (Data as of October 2013).
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Fig. 5a b. Black marlin: Timearea catches (in number of fish) of black marlin as reported for the longline fis
of Japan (JPN) and Taiwan,China (TWN) for 2011 and 2012 by Reetlines represent the boundaries of 1
marlin hot spots identified by the WPB.

TABLE 2. Black marlin: Best scientific estimates of the catches of black marlin by type of fishery for the period
1950 2012(in metric tons) Data as of October 2013).

. By decade (average) By year (last ten years)
ishery
1950s | 1960s| 1970s| 1980s| 1990s| 2000s|l 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
LL 846 | 1,633 1,287 | 1,370| 1,486 1,920| 2,277| 2,075| 2,057 | 2,123 | 1,879| 2,704 | 1,803 | 1,498 | 1,598| 1,562
GN 26 31 44 | 438 2,631| 5,152| 4,533] 6,581 | 4,601| 5319| 5081 | 5041| 5488 5214 6,436| 4,924
HL 24 27 42| 446| 727| 1,020| 775 1,008] 652 913| 1,018] 1,479] 2,159 1,669| 1,891| 1,477
oT 0 0 4 65| 112 216 142| 170| 155| 216| 218| 370| 452| 472 496 353
Total 896 | 1,692 | 1,377 | 2,319 | 4,955 | 8,308 | 7,727 | 9,834 | 7,465 | 8,572 | 8,196 | 9,594 | 9,903 | 8,852 | 10,421 | 8,315

Fisheries:Gillnet (GN); Longline L ); Hook-andLine (HL), including handline, trolling, baitboat, and sport fisheries; Other géar} (

Uncertainty of timé area catches

Minimum catch estimates have been derived from very small amounts of information and are therefore high
uncertain. Difficulties in the identification of marlins (by species) also contribute to the uncertainties of the
information available to the Secretariat.

Retained catches are uncertain for some fisheries (Fig. 6), due to the fact that:

T

catch reports often refer to total catches of all three marlin species combined; catches by species
estimated by th&ecretariat 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 nomeporting industrial longliners (India, NEI) antiet gilinet fishery of Indonesia are
estimated by the Secretariat using alternative information.

catches are likely to be incomplete for industrial fisheries for which the black marlin is not a targe
species.

conflicting catch reports: Longline catches frm 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. F
this reason, the Secretariat revised the catches of black marlin for the Republic @oKerehe time
series using both datasets. Although the new catches estimated by the Secretariat are thought to be r
accurate, catches of black marlin remain uncertain for this fleet.

a lack of catch data for most sport fisheries.

Discards are unknowrfor most industrial fisheries, mainly longliners. Discards of black marlin may also
occur in the driftnet fishery of I.R. Iran, as this species has no commercial value in this country.
Changes to the catch seriesThere have been relatively large changgesatches of black marlin since

the WPB meeting in 2012, mostly as a result of revisions to catches estimates for Sri Lanka. Catches
marlins (by species) in Sri Lanka have frequently been misidentified, making catches in previous yea
highly uncertainand subject to sharp fluctuations between years. Estimates of black marlins have
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subsequently been revised by IOTC from around 1,000 t to over 4,000 t in the last decade in response
inconsistencies identified in the reported data; with most of theaserthe result of reallocation of catch

previously reported as blue marlin.
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Fig. 6. Black marlin: Uncertainty of annual catch estimates for black marlin (Data as of October CattBes
below the zerdine (Type B) refer to fleets that do not reparatch data to the IOTC (estimated by the 10
Secretariat), do not report catch data by gear and/or species (broken by gear and species by the IOTC Sec
any of the other reasons provided in the document. Catches over thmedigpe A) referto fleets for which no
major inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bars

data for industrial fleets.

Black marlin: Effort trends
Total effortfrom longline vessels flagged to Japamajwan,China and EU,Spain by five degree square grid in 2011

and 2012 are provided in Fig. 8, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seychelles and other flags), and others, bedinee square grid and main fleets, for the
years 2011 and 2012are provided in Fig. 9.
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Fig. 8.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012 (righ{Pata as oDcotber 2013).
LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna londiners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, |
Korea and various other fleets)
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Fig. 9. Number of hours of fishing (Fhours) from purse seine vesselgegi®e square grid and main fleets, for
years 2011 (left) and 2012 (riglfData as of October 2013)

PSEU (red): Industrial purse seiners monitotedthe EU and Seychelles (operatimgder flags of EU countries
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
origin) (excludes effort data for purse seiners of Iran and Thailand)

Black marlin: Catch peri uniti effort (CPUE) trends

Catch rate time series for the longline fleets of Japan and Taiwan,China (Fig. 10) show a similar decreasing trend fi
1960's until the end of 2000's. There is no available data for the longline flestzvain,China for the 1950's and part

of the 1960's. Catch rates as calculated based on Japanese dataset show a strong decreasing trend in the early 19
the very beginning of the commercial fisheries. Nevertheless it is important to highlight tite dothe reliability of

the results based on aggregated data sets not fully reviewed by experts on Japanese longlineTfighshag)
decline between 1952 and 1958 in the Japanese black marlin CPUE series does not reflect the trend in abundance
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Fig. 10. Black marlin: Standardised catch rates of black marlin for Japan (JPN) and Taiwan,China (TWN) a
calculated based on the IOTC catch and effort aggregated dataset. Values were scaled with respect to the me:
19701979 period.

No catch and effortlata are available from sports fisheries, other than for partial data from the sports fisheries ¢
Kenya, or other artisanal (gilinet fisheries of Iran and Pakistan, gillnet/longlines of Sri Lanka, gillnets of Indonesia) «
industrial fisheries (NEI longhiers and all purse seiners).
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Black marlin: Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Fish size: Average fish weight can only be assessed for the longline fishery of Japan since 1970 and Taiwan,Chi
since 1980. The number ofespmens measured on Japanese longliners in recent years is, however, very low (Fig. 11

Catch-at-Size(Age)tables have not been built for black marlin due to a lack of information reported by CPCs. Fist
size is derived from various length and weight infation, however the reliability of the size data is reduced when
relatively few fish out of the total catch are measured.

Sex ratiodata have not been provided to the Secretariat by CPCs.
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Fig. 11 Black marlin:Average weight of black marlin (kgstimated from the size samples available for longliners of
Japan (JPN:197@012) and Taiwan,China (TWN:1982012). Note: Average weights are shown only for years in
which 300 or more specimens were sampled for length.

STOCK ASSESSMENT

Data poor methods festock assessment using Stock reduction analysis (SRA) techniques indicate that the stock is r
overfished and close to optimum fishing levels (Tables 1, 3). However, as this is the first time that the WPB used st
a method on marlin species, furthestbeg of how sensitive this technique is to model assumptions and available time
series of catches needs to be undertaken before the WPB uses it to determine stock status. Thus, the stock ¢
remainsuncertain. Nonetheless in using the SRA method fomparative purposes with other stocks, the WPB
considers that the use of the target reference points may be possible for the approach. The stock appears to shc
increase in catch rates which is a cause of concern, indicating that fishing mortalityriaydde becoming too high
(Fig. 1). Aspects of the biology, productivity and fisheries for this species combined with the data poor status
which to base a more formal assessment are a cause for concern. Research emphasis on developing possible
indicators and further exploration of stock assessment approaches for data poor fisheries are warranted. Given
limited data being reported for coastal gilinet fisheries, and the importance of sports fisheries for this species, effc
must be made to refithese information gaps.

TABLE 3. Black marlin(Makaira indicg stock status summary

Management Quantity Aggregate Indian Ocean
2012 catch estimate 8,315t

Mean catch from 2002012 9,417 t

MSY (80% ClI) 8,605 (6,27811,793)
Data period used iassessment 19501 2011
F014Fumsy (80% CI) 1.17 (0.152.19)
B,o14Busy (80% CI) 1.03 (0.751.55)
SB;014SBusy T
B2017B1950(80% CI) i
SB;014SBigs0 i

B2014B19s0, F=0 T
SB,014SBigs0, F=0 T
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APPENDIX XIV
EXECUTIVE SUMMARY : BLUE MARLIN

iotc

Status of the Indian Ocean blue marlin (BUM:Makaira nigricans) resource

TABLE 1. Blue marlin: Status of blue marliMékaira nigricang in the IndianOcean

2013 stock
Areal Indicators status
determination

Catch 2012 13,885t
Average catch 2062012:| 10,640t
Indian Ocean MSY (range):| 11,690 (8,02B12,400)
Fa011Fumsy (range):| 0.85 (0.631.45)
B,o11Bwmsy (range):| 0.98 (0.571.18)
Boo1/Bigso(range):| 0.48 (na)
'Boundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(Ra/Busy< 1) Stock not overfished (B./BusyQ 1
Stock subject to overfishing(&/Fusv> 1)
Stock not subject to overfishing,gg/FusyO 1 |

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThe standardised longline CPUE series indicate a decline in abundance in the early 1980s, followed b
constant or slightly increasing abundance over the last 20 years. In 2013, an ASPIC stock assessment confirmec
preliminary assessment results frof12 that indicates the stock is currently being exploited at sustainable levels anc
that the stock is at the optimal biomass level. Two other approaches examined in 2013 came to similar conclusic
namely a Bayesian State Space model, and a data poolasgassment method, Stock reduction Analysis using only
catch data. The Kobe plot (Fig. 1) from the ASPIC model indicates that the stock was most likely subject
overfishing in the recent past. Thus, on the wedafkevidence available to the WPB, theck is determined to be

not overfished and not subject to overfishing (Table 1; Fig. 1). However, the uncertainty in the data available for
assessment purposes and the CPUE series suggests that the advice should be interpreted with caution asythe stoc
still be in an overfished state (biomass less tha&y B(Table 1; Fig. 1). Given the recent declining effort trend, and a
clear rebuilding trajectory (Fig. 1), fishing effort is not considered an immediate concern. Research emphasis
improving indicabrs and further exploration of stock assessment approaches for data poor fisheries are still warrant
Given the limited data being reported for gillnet fisheries, and the importance of sports fisheries for this specie
efforts must be made to rectifyethe information gaps.

Outlook. Total catch and effort for blue marlin in recent years has continued to increase to a total of I3 EBZ
(9,919 in 2011). The following key points should be noted:
 the Maximum Sustainable Yield estimate for the whotlidn Ocean is between 8,022,400 t
1 improvement in data collection and reporting is required to further assess the stock.
1 research emphasis on improving indicators and further exploration of stock assessment approaches
data poor fisheries are warted.
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Fig. 1. Blue marlin: ASPIC Aggregated Indian Ocean assessment Kobe plot for blue m#&ein b@otstrap
confidence surfaces shown around RP@ktimate). Blue line indicates the trajectory of the point estimates for the
biomass (B) ratigshown as Sand F ratio for each year 195D11.

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

CONSERVATION AND M ANAGEMENT MEASURES

Blue marlin Makaira nigricang in the Indian Ocean is currently subject to a number of Conservation and
Management Measures adopted by the Commission, although none are species specific:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area denompe

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence and access agreement information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Pardied
Cooperating NofContracting Parties

1 Resolution 11/04n a regional observer scheme

1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCobs)

1 Resolution 10/08oncerning a record of active s&els fishing for tunas and swordfish in the IOTC area

FISHERIES INDICATORS

Blue marlin: General

Blue marlin Makaira nigricang is a large oceanic apex predator that inhabigical and subtropical waters of the
Indian and Pacific oceans (Fig. Zable2 outlines some key life history parameters relevant for management.
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Fig. 2. Blue marlin:The worldwide distribution oblue marlin (Source: Nakamura 1984).
TABLE 2. Blue marlin:Biology of Indian Ocean blue marl{iMakaira nigricang.

Parameter Description

Range and Little is known on the biology of the blue marlin in the Indian Ocean. Blue marlin is a highly migratory, large oceal
stock structure| predator that inhabitéropical and subtropical waters of the Indian and Pacific oceans. It is capable fetidtange
migrations:in the Pacific Ocean a tagged blue marlin is reported to have travelled 3000 nm in 90 days. In the Indial
blue marlin tagged in South A& was recaptured after 90 days at liberty off the southern tip of Madagascar (¢
Mozambique Channel and travelling 1398 km with average speed 15.5 km/day. Other tagging off western Australi
potential intermixing of Indian Ocean and Pac#tocks: one individual was caught in the Pacific Indonesian waters
marlin is a solitary species and prefers the warm offshore surface waters (>24°C); it is scarce in waters less tha
depth or close to landhe blue marlin's prey includestopuses, squid and pelagic fishes such as tuna and frigate mg
Feeding takes place during the daytime, and the fish rarely gather in schools, preferring to huNocalofeemation or]
stock structure is currently available in the Indian Ocean; fbushe purposes of assessment, one-gu@an stock i
assumed. However, spatial heterogeneity in stock indicators i(paithniti effort trends) for other billfish species indica
that there is potential for localised depletion.

Longevity ~28 yearsFemales n.a.; Males n.a.

Maturity Age: 2i 4 years; females n.a. males n.a.

(50%) Size:females ~5@m LJFL (55 kgs whole weight); males ~&® LJFL (40 kgs total weight).

Spawning No spawning grounds have been identified in the Indian ocean. Females may produce up to 10 million eggs. In
season ocean, blue marlin are thought to spawn between May and September off the coast of Japan.

Size (length [ Maximum: Female€130 cm FL; 910 kgs whole weight; males 300 cm FL; 200 kgs whole weight. Young fish gro
and weight) quickly in length then put on weight later in life. Sexual dimorphism in size, growth rates and size and age at m
females reach larger sizes, grow fasted mature later than males.

L-W relationships for the Indian Ocean are: females TW=0.00000026*LJFL"3.59846

males TW=0.00001303*LJFL"2.89258, both sexes mixed TW=0.00000084*LJFL"3.39404. TW in kg, LJFL in cm

n.a. = not availablesourcesNakamura 1985, Cry et al. 1990, Shimose et al. 2008, Froese & PaulyR0@nov & Romanova
2012

Blue marlin: Catch trends

Blue marlin are caught mainly by drifting longlines (66%) and gillnets (33%) with remaining catches recorded take
by troll and hand lines (Table 3, Fig. 3). Blue marlins are considered to be a bycatch of industrial and artisar
fisheries. The catches blue marlin are typically higher than those of black marlin and striped marlin combined.

In recent years (20102), the fleets of Taiwan,China (longline), Indonesia (longline and handline), I.R. Iran (gillnet)
Sri Lanka (longline gillnet) accounted foroand 75% of the total catch of blue marlin (Fig. 4). The distribution of
bl ue marlin catches has changed since the 198006s wi
Ocean (Figb).

Catch trends for blue marlin are variable; howetleis may reflect the level of reporting. The catches of blue marlin
recorded taken by drifting longlines were more or less stable until th& i@ s , at 174,000y and had, O (
steadily increased since then to between 6,8@DO0 t. The largest tzhes reported by longlines were recorded in
1998 (~13,000 t). Catches taken by drifting longlines have been recorded by Taiwan,China and Japan fleets ¢
recently, Indonesia, India, Sri Lanka and several NEI fleets (Fig. 4). In recent years, tfieelzag longliners from
Taiwan,China and Japan have reported most of the catches of blue marlin in waters of the western and central troy
Indian Ocean and, to a lesser extent, the Mozambique Channel and the Arabian Sea (Fig. 5).
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Fig. 3. Blue marlin: Catches of blue marlin by gear and year recorded in the IOTC Database(12y@Data as
of October 2013).
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Fig. 4. Blue marlin: average catches in the Indian Ocean over the period12008/fleet Fleetsare ordered fron
left to right, according to the importance of catches of blue marlin reported. The red line indicates the (cun
proportion of catches of blue marlin for tfleets concerned, over the total combined catches of this sp
reportedfrom all fleetsand fisheries (Data as of October 2013).
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Fig. 5a b. Blue marlin: Timearea catches (in number of fish) of blue marlin as reported for the longline fishe
Japan (JPN) and Taiwan,China (TWN) for 2011 and 2012 by fleet. Reddimesent the boundaries of the ma
hot spots identified by the WPB.

TABLE 3: Blue marlin:Best scientific estimates of the catches of blue marlin by type of fishery for the peridd 1950

2012 (in metric tons) (Data as of October 2013).

By decade(average) By year (last ten years)
Fishery
1950s | 1960s | 1970s| 1980s| 1990s| 2000s ([ 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
LL 2,563 | 3515| 3,489 | 4977| 7,197| 7,368]| 8,786| 8,794| 7,714| 7,727 | 6,264 | 6,367 | 6433 | 5730| 5921 | 9,141
GN 1 2 124 761 2,489 | 4464) 3,752| 6,508 | 8,367 | 6,155| 4,228 | 3,599 | 3,440 | 3,063 | 3,716 | 4,546
HL 5 9 17 105 149 120 81 95 85 121 122 201 250 271 265 187
oT 0 0 0 2 4 7 5 5 5 7 7 12 15 15 16 11
Total 2,570 | 3,526 | 3,630 | 5,844 | 9,840 | 11,960 12,624 | 15,401 | 16,171 | 14,009 | 10,621 | 10,179 | 10,138 | 9,080 | 9,919 | 13,885

Fisheries: Gillnet (GN); Longline (L ); Hook-andLine (HL), including handline, trolling, baitboat, and sport fisheries; Other gédars (

Uncertainty of timé area catches

Minimum catch estimates have been derived from very small amounts of information and are therefore high
uncertain. Difficulties in the identification of marlins (by species) also contribute to the uncertainties of the
information available to the IOTC Secretariat.

Retained catches are poorly known for most fisheries (Fig. 6) due to:

T

catch reports often refer to total catches of all three marlin species combined or as an aggregate of
billfish species; catches by spexiare estimated by the Secretariat for some artisanal (gillnet/longline
fishery of Sri Lanka and artisanal fisheries of India, Iran and Pakistan) and industrial (longliners o
Indonesia and Philippines) fisheries

catches of nomeporting industrial longliers (India, NEI) and the gillnet fishery of Indonesia are
estimated by the Secretariat using alternative information

catches are likely to be incomplete for industrial fisheries for which the 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. F
this reason, the Secretariat revised the catches of blue marliref@egpublic of Korea over the time
series using both datasets. Although the new catches estimated by the Secretariat are thought to be r
accurate, catches of blue marlin remain uncertain for this fleet.

a lack of catch data for most sport fisheries

Discards are unknown for most industrial fisheries, mainly longliners. Discards of blue marlin may also
occur in the driftnet fishery of I.R. Iran, as this species has no commercial value in this country.
Changes to the catch serieShere have beerlatively large changes to the catches of blue marlin since
the WPB meeting in 2012 mainly for the /R2#800s. Catches for I.R. Iran and Pakistan have been revised
upwards following improvements by IOTC in the disaggregation by species of catches remorted
(aggregated) billfish catches; some of the catches for Sri Lanka have been reassigned as black marlir
response to large fluctuations in the reported catch estimates due to misidentification of the two species.
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Fig. 6. Blue marlin: Uncertainty of annual catch estimates for blue marlin (Data as of OctoberdttBes below
the zerdline (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secr
do not report catch data lggar and/or species (broken by gear and species by the IOTC Secretariat) or ar
other reasons provided in the document. Catches over thdireer@ype A) refer to fleets for which no maijc
inconsistencies have been found to exist. Light bars geptalata for artisanal fleets and dark bars represent

for industrial fleets.

Blue marlin: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2012 are provided in Fig, and total effort from purse seine vessels flagged to the EU and Seychelles (operatin
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, fo
years 2011 and 2012 are provided in Fig. 8.
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Fig. 7.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012 (righfpata as of October 2013).

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green)deepfreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleetsn€ludes Belize, China, Philippines, Seychelles, South Africa, Re
Korea and various other fleets)
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Fig. 8. Number of hours of fishing (Fhours) from purse seine vesselslegree square grid and main fleets, for
years 2011 (left) and 2012 (riglfata as of October 2013).

PSEU (red): Industrial purse seiners monitotgdthe EU and Seychelles (operatumgder flags of EU countries
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
origin) (excludes effort data for purse seiners of Iran and Thailand)

Blue marlin: Catch peni uniti effort (CPUE) trends

The sharp decline between 1952 and 1956 in the Japanese blue marlin CPUE series does not reflect the trer
abundance, although the gradual decline identified since 1970 until 2011 is more likely to reptasédealines in
stock abundance (Fig. 9). The catches and CPUE series estimated for blue marlin were very similar between
longline fleets of Japan and Taiwan,Chirdthough there were two peaks in the Taiwan,China data series. In
particular thelongline fleet data for Taiwan,China was highly variable and warranted further investigation anc
documentation.

— UM _JPN == - «BUM_TWN

Scaled Catch Rate
®

1950 1860 1970 1980 1990 2000 2010

Fig. 9. Blue marlin: Standardised catch rates of blue marlin for Japan (JPN) and Taiwan,China (TWN) as calculat
based on the IOTC catch aeffort aggregated datasétalues were scaled with respect to the mean of i1B210
period.

Of the blue marlin CPUE series available for assessment purposes, the Japan and Taiwan,China CPUE series (Fic
were used in the stock assessment model for 2013.
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Fig. 10. Blue marlin: Comparison of the CPUE series for the longline fleets of Japan and Taiwan,China. Sca
carried out using the average of the overlapped years.

Both Japan and Taiwan,China should undertake a historical review dbtigline data and to document the changes

in fleet dynamics for presentation and the next WPB meeting. The historical review should include as mut
explanatory information as possible regarding changes in fishing areas, species targeting, gear chathgedleed
characteristics to assist the WPB understand the current fluctuations observed in the data.

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

Average fish weightcan only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 19
(Fig. 11). However, the number of specimens measured on Japanese longliners in recent years is very low and n
identification of striped and blue marlin may becurring in the Taiwanese longline fishery; the length frequency
distributions derived from samples collected on Taiwanese longliners differ greatly from those collected on longline
flagged in Japan.

Catch-at-Size(Age)tables have not been built folue 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 whe
relatively few fish out of the total catch are measured.

Sex ratiodata havenot been provided to the Secretariat by CPCs.
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Fig. 11 Blue marlin: Average weight of blue marlin (kg) estimated from the size samples available for longliners of
Japan (1972012) and Taiwan,China (1982012). Note: Average weights are shown onlyyears in which 300 or
more specimens were sampled for length.
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STOCK ASSESSMENT

A range of quantitative modelling methods (ASPIC, Bayesian Production Model, and Stock Reduction Analysis) we
applied to the blue marlin in 2013he models explored did nperform well as far as the residual diagnostics, or
other were concerned, denoting high uncertainties. However, these models showed similar stock trajectories,
based on the weigluf-evidence approach, the WPB agreed to use the results from the ASBEC for stock status
advice. Further work needs to be conducted in future years to improve these assessments.

The standardised longline CPUE series indicate a decline in abundance in the early 1980s, followed by a constar
slightly increasing abundanawer the last 20 years. In 2013, an ASPIC stock assessment confirmed the preliminar
assessment results from 2012 that indicates the stock is currently being exploited at sustainable levels and thar
stock is at the optimal biomass level. Two otherrapphes examined in 2013 came to similar conclusions, namely a
Bayesian State Space model, and a data poor stock assessment method, Stock reduction Analysis using only
data. The Kobe plot (Fig. 1) from the ASPIC model indicates that the stock wasikelyssubject to overfishing in

the recent past. Thus, on the weightvidence available to the WPB, the stock is determined twbeverfished

and not subject to overfishing (Table 1; Fig. 1). However, the uncertainty in the data available fossansat
purposes and the CPUE series suggests that the advice should be interpreted with caution as the stock may still
an overfished state (biomass less thagyB (Table 1; Fig. 1). Given the recent declining effort trend, and a clear
rebuilding trgectory (Fig. 1), fishing effort is not considered an immediate concern. Research emphasis on improvir
indicators and further exploration of stock assessment approaches for data poor fisheries are still warranted. Giver
limited data being reported faillnet fisheries, and the importance of sports fisheries for this species, efforts must be
made to rectify these information gaps.

TABLE 4. Blue marlin: Blue marlin(Makaira nigrican3 stock status summary
Management Quantity

Aggregate Indian Ocean

2012catch estimate

Mean catch from 2002012

MSY (80% ClI)

Data period used in assessment

13,885t
10,640t

9,524 (6,00415,105)

1950'2011

Fa01/Fusy (80% CI) 1.05 (0.631.47)

B,o14/Busy (80% CI) 1.03 (0.032.31)
SBy01/SBusy i
B,o14/B1950(80% CI) 0.59(0.02 1.16)
SB014/SBies0 T

B2017/B19s0, F=0 T
SB,014SBigso, k=0 )
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APPENDIX XV
EXECUTIVE SUMMARY : STRIPED M ARLIN

“* Indian Ocean Tuna Commission

iotc

Status of the Indian Ocean striped marlin (MLS: Tetrapturus auda) resource

TABLE 1. Striped marlinStatus of striped marlinTétrapturus audaxin the Indian Ocean

2013 stock
Areal Indicators status
determination

Catch 2012 4,833 t
Average catch 2002012:| 3,011t
Indian Ocean MSY (range):| 4,408 (3,5394,578)
Foo11Fwvsy (range):| 1.28 (0.951.92)
B,o11Bwmsy (range):| 0.416 (0.20.42)
B,o1/Bo (range):| 0.18
'Boundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(Ra/Busy< 1) Stock not overfished (B./Busy® 1
Stock subject to overfishing(&/Fusy> 1)
Stocknot subject to overfishing QEa/FMSYO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThe standardised CPUE series suggest that there was a sharp decline in the early 1980s, followed
slower decline since 199 2013, an ASPIC stock assessment confirmed the preliminary assessment results frol
2012 that indicates the stock is currently subject to overfishing and that biomass is below the level which woL
produce MSY. Two other approaches examined in 2013 ¢arsienilar conclusions, namely a Bayesian State Space
model, and a data poor stock assessment method, Stock Reduction Analysis using only catch data. The Kobe
(Fig. 1) from the ASPIC model indicates that the stock has been subject to overfishioghéoysars, and that as a
result, the stock biomass is well below thgsBlevel and shows little signs of rebuilding despite the declining effort
trend. Thus, on the weigbf-evidence available to the WPB, the stock is determined t@veefished and
subjectto overfishing (Table 1; Fig. 1)

Outlook. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean s
as a whole, however there is insufficient information to evaluate the effect this will have @sdhece. Given the
concerning results obtained from the preliminary stock assessments carried out in 2013 for striped marlin, the data
other inputs for stock assessment urgently needs to be revised so that a new assessment may be Gdied out
following key points should be noted:
1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is 4,408 ti@538) However,
the biomass is well below theyB, reference point and fishing mortality is in excess gf/Fat recent
catch levelspf around 2,500 t.
1 improvement in data collection and reporting is required to further assess the stock.
1 research emphasis on improving indicators and further exploration of stock assessment approaches
data poor fisheries are warranted.
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s/s,

Fig. 1 Striped marlin: ASPIC Aggregated Indian Ocean assessment Kobe plots for striped n@&libo@strap
confidence surfaces shown around 2@%timatel white dot). Blue line indicates the trajectory of the point estimates
for the total biomass (B) ratioiswn as S) and F ratio for each year 1Z811. Note: The MSY is close to the upper
limit of the confidence intervals, as the bootstrap mean and ASPIC mean results are slightly different.

SUPPORTING INFORMATION
(Information collated from reports of thediking Party on Billfish and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Striped marlin Tetrapturus audgxin the Indian Ocean is currently subject to a number of Conservation and
Management Measures adopted by the Commission, althounghane species specific:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence andccess agreement information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

1 Resolution 11/04n a regional observer scheme

1 Resolution 10/02nandatory statistical mguirements for IOTC Members and Cooperating -@amtracting
Parties (CPCb6s)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES INDICATORS

Striped marlin: General

Striped marlin Tetrapturusauday is a large oceanic apex predator that inhabisical and subtropical IndBacific
oceans (Fig. 2)Table 2 outlines some key life history parameters relevant for managérhent. is limited reliable
information on the catches of this species andnformation on the stock structure or growth and mortality in the
Indian Ocean.

I‘T o - - »Vif— _).l-' - 5{\‘\'—1-\(
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Fig. 2. Striped marlinThe worldwide distribution oétriped marlin (Source: Nakamura, 1984)
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TABLE 2. Striped marlinBiology of Indian Ocean striped marlfiietrapturusauday

Parameter Description

Range and stock A large oceanic apex predator that inhabits tropical anetrepical waters of the Indian and Pacific oced®sme rar¢
structure individuals have been reported in the Atlantic Odeairthere is no information to indicate the presence of a breeding
in this arealts distribution is different from other marlins in that it prefers more temperate or cooler waters howev
Indian Ocean it is common in tropical zone: off tlsteAfrican coast (A0°S), the south and western Arabian Sea, the
of Bengal, and northvestern Australian waters. Several transoceanic migrations were reported in the Indian Og
longest is from Kenya to Australia). Therefore a single stock thgsis apparently is most appropriate for s
assessement and management.

Longevity ~10 years. Females and males n.a.

Maturity (50%) | Age: 2 3 yearsFemales and males n.a.

Spawning seaso| Highly fecund batch spawner. Females may produce up to 20 million eggs. Usually spawn in the vicinity of ocean
seamounts or coastal areas, associated with local increases in primary productivity. In the Indian Ocean lar
species was oerded off the Somalian coast, around Reunion and Mauritius and offwestern Australia.

Size (length and| In the Indian Ocean documented maximum size for females 314 cm LJFL and 330 kg TW, for maled 28R, 885 k(g
weight) TW. However males longer than 260 cm LJFL are rare.
Young fish grow very quickly in length then put on weight later in B&iped marlin is the smallest of the marlin sped
but unlike the other marlin species, striped marlin males and femalesaeosimilar size.
L-W relationships for the Indian Ocean are: females TW=0.00000009*LJFL**3.76598
males TW=0.00005174*LJFL**2.59633, both sexes mixed TW=0.00000039*LJFL**3.50024, TW in kg, LJFL in cn

n.a. = not available. Sourcadakamural985,GonzalezArmas et al. 1999, Hyde et al. 200@Broese & Pauly 2009, Kadagi
et al. 2011, Romanov & Romanova 2012

Striped marlin: Catch trends

Striped marlin are caught almost exclusively by drifting longlines, which in previous years have accounted for
much as 98% of the catch. The remaining catches are recorded by gillnets and troll lines (Table 3, Fig. 3). Strif
marlin are generally considered to be a bycatch of industrial fisheries. Catch trends for striped marlin are variak
ranging from 2000 to 8000 t per year (Fig. 4); however, this may reflect the level of reporting. Similarly, catches
reported by drifting longlines are highly variable, with recent falls since 2009 largely due to declining catches report
by Taiwan,China, deefreezing andreshtuna longliners.

Catches under drifting longlines have been recorded by Taiwan,China, Japan, Rep. of Korea fleets and, recel
Indonesia and several NEI fleets. Taiwan,China and Japan have reported large drops in the catches of striped m
for its longline fleets since the md9 8 0 6 s -1aMdO 6nsi,d respecti vel y. The reas
not fully understood. Between the eai§s and the lat80s part of the Japanese fleet was licensed to operate within
the EEZ of Australia, aporting 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 b
Taiwan,China and Japanese longliners. Theidistut i on of stri ped marlin catch
most of the catch now taken in the western areas of the Indian Ocean (Fig. 5). These changes of fishing area
catches over the years are thought to be related to changes in the pqmesd agreements to EEZs of coastal
countries in the Indian Ocean, rather than changes in the distribution of the species over time. However, since 2(
catches in the northwest Indian Ocean have dropped markedly, in tandem with a reduction of l&odlimetbe

area as a consequence of maritime piracy off Somalia (Fig. 6).

Discards are believed to be low although they are unknown for most industrial fisheries, mainly longliners. Discar
of striped marlin may also occur in the driftnet fishery of tReof Iran, as this species has no commercial value in
this country.
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Fig. 3. Striped marlin: Catches of Striped marlin by gear and year recorded in the IOTC Database2I50
(Data as of October 2013).
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Fig. 4. Striped marlin: Average catches in the Indian Ocean over the periodi2009yfleet Fleetsare orderec
from left to right, according to the importance of catches of striped marlin reported. The red line indic:
(cumulative) proportion of catches of striped rimafbr the fleets concerned, over the total combined catche:
this species reported from fibetsand fisheries (Data as of October 2013).

Fig. 5a b. Striped marlin: Timearea catches (in number of fish) of striped marlin as reported for the lor
fisheries of Japan (JPN) and Taiwan,China (TWN) for 2011 and 2012 by fleet. Red lines represent the boui
the marlin hot spots identified by theRB.
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TABLE 3. Striped marlin:Best scientific estimates of the catches of striped marlin by type of fishery for the period
1950 2012 (in metric tonsPata as of October 2013.

By decade (average) By year (last ten years)
Fishery

1950s | 1960s | 1970s| 1980s| 1990s| 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

LL 1,024 | 3,077 | 3,607 | 5,033| 4,990 2956| 3,122 | 3,112| 3,713| 2976| 3,087 | 2435| 2,327 | 1,854 | 1,940 1,867
GN 5 8 16 22 139 245 225 237 331 235 280 198 196 163 188 450
HL 3 5 10 32 69 130 80 84 102 92 129 134 223 272 284 297
oT 0 0 0 6 10 19 12 13 15 14 19 19 33 40 42 44
Total 1,032 | 3,000 3,634| 5,093 | 5,208 | 3350 3,440| 3,445| 4,161 | 3,317 | 35516 | 2,786 | 2,779 | 2,329 | 2454 | 2,658

Fisheries:Gillnet (GN); Longline (L ); Hook-andLine (HL), including handline, trolling, baitboat, and sport fisheries; Cglears OT)

Uncertainty of timé area catches
Retained catches are reasonably well known (Fig. 6) although they remain uncertain for some fleets:

9 Catch reports refer to total catches of all three marlin species; catches by species have to be estingated by
IOTC Secretariat for some industrial fisheries (longliners of Indonesia and Philippines).

9 Catches of nomeporting industrial longliners (India, NEI) estimated by the IOTC Secretariat using alternative
information. As they are not reported by the coestconcerned, catches are likely to be incomplete for some
industrial fisheries for which the striped marlin is seldom the target species.

1 Conflicting catch reports: The catches for longliners flagged to the Republic of Korea, reported as nominal
catche and catches and effort, are conflicting with higher catches recorded in the catch and effort table. For tl
reason, the IOTC Secretariat revised the catches of striped marlin over theetieseusing both datasets.
Although the new catches estimatgdtbe IOTC Secretariat are thought to be more accurate, catches of stripec
marlin remain uncertain for this fleet.

9 Discardsthought to be low although they are unknown for most industrial fisheries, mainly longliners. Discard:
of striped marlin may also oar in the driftnet fishery of Iran, as this species has no commercial value in this
country.

1 Changes to the catch seriedRelatively minor revisions have been made to catches of striped marlin, which
have been largely unchanged by reviews of the datessieni Iran, Pakistan, Indonesia, Sri Lanka and Indonesia
which have been used to adjust the catches of the other billfish species.
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Fig. 6. Striped marlin: Uncertainty of annual catch estimates for striped marlin (Data as of October
Catches belowhe zerealine (Type B) refer to fleets that do not report catch data to the IOTC (estima
the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and spec
IOTC Secretariat) or any of the other reasons providdgtle document. Catches over the zime (Type
A) refer to fleets for which no major inconsistencies have been found to exist. Light bars represent
artisanal fleets and dark bars represent data for industrial fleets.

Striped marlin: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2011 are provided in Fig. 7, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
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under flags oEU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for
years 2010 and 2011are provided in Fig. 8.
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Fig. 7.Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012(righ{Pata as of October 2013)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefreezing bngliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belifghina, Philippines, Seychelles, South Africa, Rep

Korea and various other fleets)

Fig. 8. Number of hours of fishing (Fhours) from purse seine vesselgegi®e square grid and main fleets, for

years 2011 (left) and 2012 (riglffyataas of October 2013)
PSEU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU ¢

Seychelles and other flags)
PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritpusrsmdeiners of Sovie

origin) (excludes effort data for purse seiners of Iran and Thailand)

Striped marlin: Catch peri uniti effort (CPUE) trends

The sharp decline between 1952 and 1960 in the Japanese striped marlin CPUE series does not refledhthe trel
abundance, although the gradual decline identified since 1960 until 2011 is more likely to represent actual decline:
stock abundance (Fig. 9).

The catches and CPUE series estimated for striped marlin were very similar between the longlineJépeats anhd
Taiwan,Chinaalthough there were two peaks in the Taiwan,China data series. In particular the longline fleet data f
Taiwan,China was highly variable and warranted further investigation and documentation.
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Fig. 9. Striped marlin: Standardised catch rates of striped marlin for Japan (JPN) and Taiwan,China (TWN) :
calculated based on the IOTC catch and effort aggregated dafakets were scaled with respect to the mean of
19701979 period.

Both Japan and Taiwarh@a should undertake a historical review of their longline data and to document the change
in fleet dynamics for presentation and the next WPB meeting. The historical review should include as muc
explanatory information as possible regarding changéishimg areas, species targeting, gear changes and other fleet
characteristics to assist the WPB understand the current fluctuations observed in the data.

Of the striped marlin CPUE series available for assessment purposes, the separate Japan andiasesievere
used in the stock assessment model for 2013 (Fig. 10).

6

—Taiwan,China

— Japan

Scaled CPUE index

Fig. 10. Striped marlin: Comparison of the CPUE series for the longline fleets of Japan and Taiwan,China. Scalir
was carried out using the average of the overlapped years.

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

Average fish weightcan only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 19
(Fig. 11). However, the number of specimens measured on Japanese longliners in recent years is very low and n
identification of striped and blue marlin may becurring in the Taiwanese longline fishery; the length frequency
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distributions derived from samples collected on Taiwanese longliners differ greatly from those collected on longline
flagged in Japan.

Catch-at-Size(Age)tables have not been built fdri$ species 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 whe
relatively few fish out of the total catch are measured.

Sex ratio data havnot been provided to the Secretariat by CPCs.

80 80
] ——LL-TWN |
— 60 A f —e—LL-JPN[ T 60
: I
E | i
g R A f\/\
© 40 40
2
s . \nr‘[ v \/ M
8 4 L
E B L
20 20
0 T T T T T T T T T T T T 0

1970

1974 ':
1978 ':
1982 ':
1986 ':
1990 ':
1994 ':
1998 ':
2002 ':
2006 1
2010 ':

Fig. 11. Striped marlinAverage weight of striped marlin (kg) estimated from the size samples available for longliners
of Japan (1972012) and Taiwan,China (1982012). Note: Average weights are shosnly for years in which 300
or more specimens were sampled for length.

STOCK ASSESSMENT

A range of quantitative modelling methods (ASPIC, Bayesian Production Model, and Stock Reduction Analysis) we
applied to the striped marlin in 201Bhe modelsexplored did not perform well as far as the residual diagnostics, or
other were concerned, denoting high uncertainties. However, these models showed similar stock trajectories,
based on the weigluf-evidence approach, the WPB agreed to use the résartshe ASPIC model for stock status
advice. Further work needs to be conducted in future years to improve these assessments.

The standardised CPUE series suggest that there was a sharp decline in the early 1980s, followed by slower de
since 1990.In 2013, an ASPIC stock assessment confirmed the preliminary assessment results from 2012 tl
indicates the stock is currently subject to overfishing and that biomass is below the level which would produce MS
Two other approaches examined in 2013 canmsimilar conclusions, namely a Bayesian State Space model, and a
data poor stock assessment method, Stock Reduction Analysis using only catch data. The Kobeljl@tofRithe
ASPIC model indicates that the stock has been subject to overfishing ferysars, and that as a result, the stock
biomass is well below the\By level and shows little signs of rebuilding despite the declining effort trend. Thus, on
the weightof-evidence available to the WPB, the stock is determined tovbedished and subjed to overfishing

(Table 1, 4; Fig. 1)

TABLE 4. Striped marlin Tetrapturus audaxstock status summary

Management Quantity Aggregate Indian Ocean
2012 catch estimate 4,833t

Mean catch from 2062011 3,011t

MSY (80% CI) 4,408 (3,5394,578)
Dataperiod used in assessment 19501 2011
Fo014Fusy (80% CI) 1.28 (0.951.92)
B,o14/Busy (80% CI) 0.416 (0.20.42)
SB;014SBusy T
B01¢/B1950(80% ClI) 0.18(n.a.)
SB,014SBigso i

B2012/B19s0, F=0 T
SB,014SBigso, k=0 T
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APPENDIX XVI
EXECUTIVE SUMMARY : INDO-PACIFIC SAILFISH

'* Indian Ocean Tuna Commission
N 'ﬁ,
iotc V

Status of the Indian Ocean IndePacific sailfish (SFA:Istiophorusplatypterug resource

TABLE 1. Indo-Pacific sailfish: Status of IndBacificsailfish (stiophorus platyptergsn the Indian Ocean

2013 stock
Areal Indicators status
determination

Catch 2012; 28,449t
Average catch 2002012: | 26,283t

Indian Ocean MSY (range):| unknown Uncertain
Foo12Fvsy (range):| unknown

SBy012SBwsy (range): | unknown
SB,014SBy (range):| unknown
IBoundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SB./SBusy< 1) Stock not overfished (SB/SBusy® 1
Stock subject to overfishing(&/Fusvy> 1)
Stock not subject to overfishing,gg/FusyO 1 |

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusNo quantitative stock assessment is currently availablmdarPacific sailfishin the Indian Ocean; due

to a lack of fishery data and poor quality of available data for several gears, only preliminary stock indicators can
used. A data poor approach was pursued by the WPB in 2013, though results were considered preliminameand reg
further sensitivity analysis. Therefore stock status remaimtertain (Tablel). However, aspects of the biology,
productivity and fisheries for this species combined with the data poor status on which to base a more form
assessment are a cause for considerable concern. Research emphasis on improving indicatorsatiod ekptock
assessment approaches for data poor fisheries are wari@iveda.the limited data being reported for coastal gillnet
fisheries, and the importance of sports fisheries for this species, efforts must be made to rectify these informati
gaps Records of stock extirpation in the Gulf should also be examined to examine the degree of localised depletion
Indian Ocean coastal areas.

Outlook. The estimated increase in coastal gillnet catch and effort in recent years is a substantial cause for
concern for the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect
this will have on the resourc&he following key points should be noted:

1 the Maximum Sustainable Yield estimate for the whole Indian Ocearkiswn

1 annual catches of Ind@acific sailfish are highly uncertain and need to be further reviewed.

1 improvement in data collection and reporting, particularly for coastal gillnet and sports fisheries, is
required to further assess the stock.

1 research entmsis on improving indicators and further exploration of stock assessment approaches fc
data poor fisheries are warranted.

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

CONSERVATION AND MANAGEMENT MEASURES

Indo-Pacific sailfish [stiophorus platypterysin the Indian Ocean is currently subject to a number of Conservation
and management measures adopted by the Commission, although none are species specific:
1 Resolution13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
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competence and access agreement information

1 Resolutim 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties

1 Resolution 11/04n a regional observer scheme

1 Resolution 10/02nandatory statistical requirements for IOTC Members @uperating norContracting
Parties (CPCb6s)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES | NDICATORS
Indo-Pacific sailfish: General

Indo-Pacific sailfish [stiophorus platypterysis a lage oceanic apex predator that inhakitpical and subtropical
Indo-Pacific oceans (Fig. 1)lable 2 outlines some key life history parameters relevant for managerhent. is
limited reliable information on the catches of this species and no information on the stock structure or growth a
mortality in the Indian Ocean.

Fig. 1.Indo-Pacific sailfish: The worldwide distribution ofndo-Pacific sailfish (Source: Nakama, 1984)
TABLE 2. Indo-Pacific sailfish:Biology of Indian Oceaindo-Pacific sailfish [stiophorus platypterys

Parameter Description

Range and Found throughout the tropical and subtropical regions of the Pacific and the Indian Oceans. It is mainly found

stock structure| waters above the thermocline, close to coasts and islands in depths from 0 to 2007 fPadifidosailfish is a highl
migratory spe@s and renowned for its speed and (by recreational fishers) for its jumping bel&avane individual ha
been reported burst swimming at speeds in excess of 110 Kim¢hstock structure of IndBacific sailfish in the Indig]
Oceans is uncertaimpparetly there are local reproductively isolated stocks. At least one stock was reported in the|
Gulf with no or very little intermixing with open Indian Ocean stocks. However outside of the Gulf no stock differe]
has been determined; thus for theposes of assessment, one-pe@an stock is assumed. However, spatial heterogen
stock indicators (catélpeii uniti effort trends) for other billfish species indicates that there is potential for log

depletion.
Longevity Females: 1113 yearsMales: 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 amdsiilpical waters of th
season southern hemisphere spawning is associated with warmer months: in Mozambique Channel and around Reunion

percentage of ripe females occurs in December.

Size (length [ Maximum: 350 cm FL and weighi00kg total weight
and weight) The IndePacific sailfish is one of the smallesized billfish species, but is relatively fast growing. Individuals may grq
over 3 m and up to 100kg, and live to around 7 years.

Young fish grow very quickly in length then put oeight later in life. Sexual dimorphism in size, growth rates and siz
age at maturity females reach larger sizes, grow faster and mature later than males.

Females: 30@m LJFL, 50+kg total weight; Males: 200 cm LJFL, 4@¢ total weight in the IndiaOcean.

Recruitment into the fishery: varies by fishing method, apparently at age 0+ and size less than 100 cm LJFL fo
fleets. The average weight of fish caught in the Kenyan sports fishery is ~25 kg whole weight.

n.a. = not availableéSourcesNakamura 1985, Hoolihan 2003, 2004, 2006, Speare 2003, Hoolihan & Luo 2007, Sun et al. 2007, Froese & Pauly
2009, Ndegwa & Herrera 2011
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Indo-Pacific sailfish: Catch trends

Indo-Pacific sailfish is caught mainly under gilinets (79%) with remairwatghes recorded by troll and hand lines
(17%), longlines (4%) or other gears (Table 2, Fig. 3). The average annual catch over recent years is estimated at
28,000 t. In recent years, the countries attributed with the highest catches-8falrifio silfish are situated in the
Arabian Sea (India, I.R. Iran, Pakistan and Sri Lanka). Smaller catches are reported for line fishers in Comoros :
Mauritius and by Indonesia longliners. This species is also a popular catch for sport fisheries (e.g. Kentyas, Mau
Seychelles).

Catches of InddPacific sailfish greatly increased since the#4hi® 906s (from around 5,00
almost 29,000 t in 2011). The increases are largely due to the development of a gillnet/longline fishery in Sri Lan
(Fig. 4) and, especially, the extension in the area of operation of Iranian gillnet vessels to areas beyond the EEZ of
Il ran. In the case of Iranian gillnets (Fig. 5), c at
9,800 t in2012.

Catches of Indéracific sailfish under drifting longlines (Table 3) and other gears have also inciets@dlesser
extent than catches from gillnétfrom around 1,500 t to over 2,500 t in recent years. However, it is likely that
longline fleetsunder report catches of this species due to its little commercial value. In recent yeafscalkieg
longliners from Japan have reported catches of-Pacific sailfish in the central western Indian Ocean, between Sri
Lanka and the Maldives and the Moabique Channel (Fig. 4).
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Fig. 2. Indo-Pacific sailfish. Catches of Indgacific sailfish by gear and year recorded in the 10
Database (195@012) (Data as of October 2013).
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Fig. 3. Indo-Pacific sailfish: Average catches in the Indian Ocean over the periodi2@Q0®y country.
Countries are ordered from left to right, according to the importance of catches of black marlin re
The red line indicates the (cumulative) proportion of catches of-Rabdic sailfish for the countries
concerned, over the total combined catches of this species reported from all countries and fisher
as of October 2013).
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Fig. 4ab. Indo-Pacific sailfish Time-area catches (in number of fish) lafio-Pacific sailfish as reported for tr
longline fisheries of Japan (JPN) for 2011 and 2012 by fleet.

TABLE 2. Indo-Pacific sailfish: Best scientific estimates of the catches of Hdific sailfish by type of fishery for
the period 1952012 (in metric tonsData as of October 2013.

By decade (average) By year (last ten years)
Fishery

1950s | 1960s | 1970s | 1980s | 1990s | 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

LL 299 819 446 338 1,412 | 1,470) 2,025 960 1,440 | 1,405 | 2,227 | 2,532 | 1,307 | 1,000 941 1,010
GN 165 181 507 1,809 6,047 | 12,313 | 11,095 | 14,564 | 10,718 | 11,471 | 13,266 | 13,758 | 17,708 | 20,974 | 22,494 | 22,596
HL 171 213 456 1,430 2,499 3,982 3,402 4,269 3,574 4,220 4,073 4,549 5,749 6,071 5,207 4,712
oT 0 0 3 44 42 81 52 63 57 80 81 149 168 175 184 131
Total 634 | 1,212 | 1,411 | 3,620 | 10,000 | 17,847 | 16,574 | 19,856 | 15,789 | 17,177 | 19,646 | 20,988 | 24,931 | 28,219 | 28,826 | 28,449

Fisheries:Gillnet (GN); Longline (L ); Hook-andLine (HL), including handline, trolling, baitboat, and sport fisheries; Other gédars (

Uncertainty of timé area catches

Minimum catch estimates have been derived from very small amounts of informatioareaniderefore highly
uncertain. Unlike the other billfish, Ine@acific sailfish are probably more reliably identified because of the large and
distinctive first dorsal fin that runs most of the length of the body.

Retained catches are poorly known forstiisheries (Fig. 5) due to:

T

Catch reports often refer to total catches of all billfish species combined; catches by species are estima
by the Secretariat for some artisanal (gillnet/longline fishery of Sri Lanka and artisanal fisheries of Indi
and P&istan) and industrial (longliners of Indonesia and Philippines) fisheries.

Catches of IP sailfish reported for some fisheries may refer to the combined catches of more than o
species of billfish, in particular marlins and shortbill spearfish (gillrsdtefiy of Iran and many coastal
fisheries).

Catches likely to be incomplete for some artisanal fisheries (gillnets of Pakistan, pole and lines
Maldives) due to undeeporting.

Catches are likely to be incomplete for industrial fisheries for whichntiePacific sailfish is not a
target species.

A lack of catch data for most sport fisheries.

Discardsare unknown for most industrial fisheries, mainly longliners (for which they are presumed to be
moderatehigh).

Changes to the catch serieCatches ofailfish since the WPB meeting in 2012 have been revised downwards, in
particular around the mig000s. The changes mostly affect catch estimates for I.R. Iran, which have been reduce
following improvements in the estimation of catajrspecies (specifaly, the disaggregation of reported catches of
sailfish that likely refer to a combination of billfish species).

Pagel660of 312



|OTCi 20131 SC16 R[E]

30,000

B - Industrial
- Artisanal

15,000

Type A

Catch (t)

I 15,000

30,000

1950
1954
1958
1962
1966
1970
1974
1978
1982
1986
1990
1994
1998
2002
2006
2010 |

Fig. 5. Indo-Pacific sailfish: Uncertainty of annual catch estimates for dAdoific sailfish. (Data as of Octob:
2013). Catches below the zdioe (Type B) refer to fleets that do not report catch data to the IOTC (estimat
the IOTC Secretariat), do no¢port catch data by gear and/or species (broken by gear and species by th
Secretariat) or any of the other reasons provided in the document. Catches overline £Eype A) refer to fleets
for which no major inconsistencies have been found ist.eight bars represent data for artisanal fleets and
bars represent data for industrial fleets.

Indo-Pacific sailfish: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2012 are provided in Fig. 6, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, fo
years 2011 and012 are provided in Fig. 7.

Fig. 6. Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the y
2011 (left) and 2012 (righ{Data as of October 2013)

LLJP (light green): deefreezing longlinersrom Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, F
Korea and various other fleets)
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vesselgegree square grid and main fleets, for
years 2011 (left) and 2012 (righfiyata as of October 2013)
PSEU (red): Industrial purse seiners monitored by the EU and Seychelles (opersdegflags of EU countries

Seychelles and other flags)
PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners

origin) (excludes effort data for purse seiners of Iran and Thailand)

Indo-Pacific sailfish: Catch pefi uniti effort (CPUE) trends

Currently there is insufficient data to develop a CPUE series forRaddic sailfish caught in the IOTC area of
competence. No catch and effort data are available from sports fisheries, other thandodatartirom the sports
fisheries of Kenya; or other artisanal (gillnet fisheries of I.R. Iran and Pakistan, gilinet/longlines of Sri Lanka, gillnet
of Indonesia) or industrial fisheries (NEI longliners and all purse seiners).

Indo-Pacific sailfish: Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Average fish weightcan only be assessed for the longline fishery of Japan since 1970 and the gillnet/longline fishel
of Sri Lanka since the late 1980s. The number of specimens measudegharese longliners in recent years is,
however, very low. Furthermore, the specimens discarded might be not accounted for in industrial fisheries, wh
they are presumed to be of lower size (possible bias of existing samples).

Catch-at-Size(Age)tableshave not been built for this species due to a lack of information reported by CPCs. Fist
size is derived from various length and weight information, however the reliability of the size data is reduced wh
relatively few fish out of the total catch are reaged.

Sex ratiodata have not been provided to the Secretariat by CPCs.

STOCK ASSESSMENT

No quantitative stock assessment for hihxific sailfish in the Indian Ocean is known to exist and no such
assessment has been undertaken by the IOTC Workingd®aBiflfish (Table 4). Further work must be undertaken

to derive stock indicators for this species, because in the absence of a quantitative stock assessment, such indic
represent the only means to monitor the status of the stock and assess the oimfistuing. The IOTC Secretariat
should contactU.A.E. to obtain any information regarding its sailfish fishery in the Gulf, as the most recent
information submitted to the WPB some time ago suggested that the fishery may be collapsing. Any nevioinformat
received should be submitted to the next WPB meeting as part of a general review of sailfish fisheries in the Ind
Ocean.

TABLE 3. Indo-Pacific sailfish [stiophorus platypterysstock status summary

Management Quantity Aggregate Indian Ocean
2012catch estimate 28,449t
Mean catch from 2008012 26,283t
MSY (80% CI) unknown

Data period used in assessment T
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Fz01/Fusy (80% CI) i
B201/Bmsy (80% CI) i
SBr014SBusy .
B,014Bo (80% CI) i
SBy014SBy ;
B2014Bo, k=0 .
SBy014SBy, =0 ;
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APPENDIX XVII
EXECUTIVE SUMMARY : BULLET TUNA
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Status of the Indian Ocean bullet tuna (BLT:Auxis roche) resource

TABLE 1. Bullet tuna: Status of bullet tunAyxis roche) in the Indian Ocean

2013 stock

Areal Indicators status
determination

Catch 2012; 8,862t
Average catch 2002012: | 8,468t

Indian Ocean MSY: | unknown
Foo12Fmsy: | unknown

SB,0128Busy: | unknown

SB,014SBy: | unknown
'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
2Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the 104t Snpttai
total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat datalessestaiated by the I0OTC
from data collected through port sampling; data published through web pages or other means; data reported by othehpatibstyrof
vessels; and data collected through sampling at the landing place or at sea by sulisetifiers.
Colour key Stock overfished(SBa/SBusy< 1) Stock not overfished (S/Bh/SBMSYO 1

Stock subject to overfishinggfz/Fusy> 1)
Stock not subject to overfishing,gg/FusyO 1)
Not assessed/Uncertain

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about stock structure and total chliclggsantitative stock
assessment is currently available for bullet tinthe Indian Ocean, and due to a lack of fishery data for several gears,
only preliminary stock indicators can be used. Therefore stock status ramaertain (Tablel). However, aspects

of the fisheries for this species combined with the lack of dataloch to base a more formal assessment are a cause
for considerable concern.

Outlook. The continued increase of annual catches for bullet tuna is likely to have further increased the pressure
the Indian Ocean stock as a whole, however there is ritisnf information to evaluate the effect that this increase
may have had on the resouréesearch emphasis on improving indicators and exploration of stock structure anc
stock assessment approaches for data poor fisheries are warfaetéollowing stould be noted:

1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown

9 annual catches urgently need to be reviewed.

1 improvement in data collection and reporting is required to assess the stock.

SUPPORTING INFORMATION
(Informationcollated from reports of the Working Party on Neritic Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bullet tuna Auxis roche) in the Indian Ocean is currently subject to a number of Conservation and Management
Measures adopted Itiye Commission:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence and access agnent information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties
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1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatmgContracting
Parties (CPCob6s)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area
FISHERIES INDICATORS

Bullet tuna: General

Bullet tuna Auxis rochej is an oceanic species found in the equatorial areas of the major oceans. It is a highl
migratory species with atrong schooling behaviouFable 2 outlines some key life history parameters relevant for
management.

TABLE 2. Bullet tuna: Biology of Indian Ocedsullet tuna Auxis roche)

Parameter Description

Range and Little is known on the biology of bullet tuna in the Indian Ocean. An oceanic species found in the equatorial arg
stock structurel major oceans. It is highly migratory species with a strong schooling behaviédults are principally caught in coas
waters and around islands that have oceanic salinfiesinformation is available on the stock structure in Indian Oq
Bullet tuna feed on smallshes, particularly anchovies, crustaceans (commonly crab and stomatopod larvae) an
Cannibalism is common. Because of their high abundance, bullet tunas are considered to be an important prey fo
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 ~38n FL.

Spawning It is a multiple spawner with fecundity ranging between 31,000 and 103,000 eggs per spawning (accordsigetmtileg
season 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 availableSourcesfroese & Pauly 2009, Kahraman 2010, Widodo et al. 2012
Bullet tunai Fisheries and catch trends

Bullet tuna is caught mainly by gillnet, handline, and trolling, across the broader Indian Ocean area (Table 3; Fig.
This species is also an important catch for coastal purse seinesatChestimates fdyullet tunawere derived from
very small amounts of information and are therefoghly uncertaif,

TABLE 3. Bullet tuna: Best scientific estimates of the catches of bullet tuna by type of fishery for the peribd 1950
2012 (in metric tonnes) (Data as oft@ber 2013)

By decade (average) By year (last ten years)
Fishery

1950s | 1960s | 1970s | 1980s | 1990s | 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Purse seine 0 2 28 278 552 646 612 603 562 635 548 935 | 1051| 1372 638 606

Gillnet 41 153 296 531 | 1222 1722| 1525| 1,699| 1501 | 1,840| 1623| 2293| 2577| 3,346| 2699| 2,856

Line 113 193 325 393 780 | 1,182 1,034| 1,004 999 | 1152 | 1,113| 1881| 2178| 2903| 1,165| 1,245

Other 5 13 44 242 755 | 1,278 775 | 1,239 882 | 1390| 1745| 1,769 | 2,000| 2,746| 3,922| 4,155

Total 159 362 693 | 1,444 | 3309| 4,828 3947| 4545| 3943| 5016| 5028 6,878| 7,807| 10,367 | 8425| 8,862
Esti mated catches of bul |l et tuna reached around 2,0

to reach a peak in 1997 at around 4,90he catches decreased slightly in the following years and remained around
4,000 tuntilthemie2 0006s. Since then, catches of bull et tuna
highest catch of 10,400 t recorded in 2010 (Table 3; Fig. 1)

The uncertainty in the catch estimates has been assessed®y@&8ecretariat and is based on the antwf 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 distegsati for which catches had to be
estimated.
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Fig. 1. Bullet tuna: Annual catches of bullet tuna by gear recorded in the IOTC Database2QBBH((Data as
of October 2013).
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Fig. 2. Bullet tuna:average catches in the Indian Ocean over the period 2010y country. Countries at
ordered from left to right, according to the importance of catches of bullet tuna reported. The red line i
the (cumulative) proportion of catches of bullet tdoa the countries concerned, over the total combi
catches of bullet tuna reported from all countries and fisheries (Data as of October 2013).

In recent years the catches of bullet tuna estimated for the fisheries of India, Sri Lanka and Indeaesaésented
over 90% of the total catches of this species from all fisheries in the Indian Ocean (Fig. 2).

Bullet tunai Uncertainty of catches

Retained catches are highly uncertainall fisheries (Fig. 3) due to:

1

|

Aggregation: Bullet tuna are usually not reported by species being aggregated with frigate tunas or, le
frequently, other small tuna species.

Mislabelling: Bullet tuna are usually mislabelled as frigate tuna, their catches reported under the lagter spec
Underreporting: 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 tunas in the IOTC database are thought to represent or
small fraction of the total catche$this species in the Indian Ocean.

Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels of bu
tuna for its purse seine fleet, for 2003, estimated using observer data.
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1 Changes to the catch sexighe catch series of bullet tuna has changed substantially since the WPNT meeting il
2012, with catches more than doubling over the entire time series, following major reviews of catch time seri
for Indonesia, India, and Sri Lanka.
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Fig. 3. Bullet tuna: Uncertainty of annual catch estimates for bullet tuna (283@). Catches below the zer
line (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secretariat
report catch data by gear and/oraps (broken by gear and species by the IOTC Secretariat) or any of the
reasons provided in the document. Catches over theliner@Type A) refer to fleets for which no maj
inconsistencies have been found to exist. Light bars represent datiégstorad fleets and dark bars represent ¢
for industrial fleets (Data as of October 2013).

Bullet tunai Effort trends
Effort trends are unknown for bullet tuna in the Indian Ocean.

Bullet tuna’i CatcH pefi uniti effort (CPUE) trends

Catchandeffort series are not available for most fisheries (Table 4) and, when available, they are usually consider
to be of poor quality for the fisheries having reasonably long @atdeffort data series, as it is the case with the
gilinet fisheries of Sri Lanka (§. 4).

TABLE. 4. Bullet tuna: Availability of catches and effort series, by fishery and yeari(207Q) . Note that no
catches and effort are available at all for 1958

Gear-Fleet 70 [72 74 |76 [78 [s0 [82 [s4 ﬁs [88 Joo [92 o4 Jo6 os Joo o2 Jo4 Jos Fos ] 10]
PSS-Indonesia

GILL-India B

GILL-Indonesia

GILL-Sri Lanka

LINE-India B

LINE-Indonesia

LINE-Sri Lanka

LINE-Yemen [TT111
OTHR-Indonesia -_.

OTHR-Sri Lanka 0 [OIIIIITn
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Fig. 4. Bullet tuna: Nominal CPUE series for the gillnet fishery of Sanka derived from the availabl
catches and effort data (192004)

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

1 Length frequency data for the bullet tuna is only available for some Sri Lanka fisheries and péesds.
fisheries catch bullet tuna ranging between 15 and 35 cm.

1 Trends in averageeight cannot be assessed for most fisheries. Reasonable long series of length frequen
data are only available for Sri Lankan gillnets and lines but the amount of speagimasured has been
very low in recent years (Table 5).

i CatchatSize(age) data are not available for bullet tuna due to the paucity of size data available from mo
fleets and the uncertain status of the catches for this species (Fig. 6)

1 Sexratio data hee not been provided to the Secretariat by CPCs.

TABLE. 5. Bullet tuna: Availability of length frequency data, by fishery and year (12&2§. Note that no length
frequency data are available for the period 1830

Gear-Fleet 80 [82 [84 [86 [88 [90 [92 o4 [96 [98 Joo [o2 Joa [oe fos [10
PSS-Indonesia
PSS-Sri Lanka [] [TT1]
PSS-Thailand

GILL-Indonesia | |
[]

GILL-Pakistan

GILL-Sri Lanka L [N NEEEEEEEEEEE
LINE-Indonesia L]

LINE-Sri Lanka [ TTTII 7T

OTHR-Indonesia [ ]

Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

Key ; More than 2,400 specimens measured

3 Note that the above list is not exhaustive, showing only the fisheries for sibectataare available in the IOTC database. Furthermore, when avasiable
datamay not be available throughout the year existing only for short periods
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Fig. 6. Bullet tuna: Length frequency distributions (total amount of fish measured by 1cm length ¢
decade) derived from the data available at the IOTC Secretariat for selected fisheries and per
Gillnet fisheries: i. Sri Lanka 19889, ii. Sri Lankal99099, iii. Sri Lanka 200006. GL: Gillnet and
longline combination: i. Sri Lanka 20006. TR: Troll line fisheries: i. Sri Lanka 19889, ii. Sri Lanka
1990'99. HD: Hand line fisheries: i. Sri Lanka 1999, ii. Sri Lanka 200006

STOCK ASSESSMENT

No quantitative stock assessment for bullet tuna in the Indian Ocean is known to exist and no such assessmen
been undertaken by the IOTC Working Party on Neritic Tunas. However, a preliminary estimation of stock indicato
was attempted on the catchdaeffort 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 su
changes in targeting practices, discarding presfifishing 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, becaus
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the absence of a quantitative stock assessment, such indiegti@sent the only means to monitor the status of the
stock and assess the impacts of fishing (Table 6).

TABLE 6. Bullet tuna Auxis roche) stock status summary

Management Quantity Aggregate Indian Ocean
2012 catch estimate 8,862t

Mean catch fron2008 2012 8,468 t

MSY (80% CI) unknown

Data period used in assessment i
F201/Fusy (80% CI) i
B2017Busy (80% CI) i
SB014SBusy .
B2014B0 (80% Cl) '
SBy014SBy .
B2014Bo, F=0 ;
SB2014SBy, F=0 ;
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APPENDIX XVIII
EXECUTIVE SUMMARY : FRIGATE TUNA

Status of the Indian Ocean frigate tuna (FRI:Auxis thazard resource

TABLE 1. Frigate tuna: Status of frigate turfeukis thazarlin the IndianOcean

2013 stock

Areal Indicators status
determination

CatcHf 2012: | 83,029t
Average catch2008 2012: | 90,221t

MSY: | unknown
Foo12Fmsy: | unknown
SB,0128Busy: | unknown
SB,014SBy: | unknown
'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
2Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the 104t Snpttai
total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat datebasestimated by the IOTC
from data collected through port sampling; data published through web pages or other means; data reported by othehpatibstyrof
vessels; and data collected through sampling at the landing place or at seatbig sddsnrvers.
Colour key Stock overfished(SBa/SBusy< 1) Stock not overfished (S/Bh/SBMSYO 1
Stock subject to overfishinggfz/Fusy> 1)
Stock not subject to overfishing,gg/FusyO 1)
Not assessed/Uncertain

Indian Ocean

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about stock structure and the total catches. No quantitative st
assessment is currently available for frigate tuméhe Indian Ocean, and due to a lack of fishery data for several
gears, only preliminary stock indicators can be used. Therefore stock status nencairiain (Tablel). However,
aspects of the fisheries for this species combined with the lack of data on which to base a more formal assessmer
a cause for considerable concern.

Outlook. The continued increase of annual catches for frigate tuna is likelywéofheher increased the pressure on
the Indian Ocean stock as a whole, however there is not sufficient information to evaluate the effect that this incre
may have had on the resouré&search emphasis on improving indicators and exploration of diucituse and
stock assessment approaches for data poor fisheries are warfaetéollowing should be noted:

1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown

9 annual catches urgently need to be reviewed.
1 improvement in data dlection 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 tungAuxis thazardlin thelndian Ocean is currently subject to a number of Conservation and Management

Measures adopted by the Commission:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a recordioénsed foreign vessels fishing for IOTC species in the IOTC area of
competence and access agreement information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties
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1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCob6s)
1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES I NDICATORS

Frigate tuna: General

Frigate tuna Auxis thazar)l is a highly migratory species found in both coastal and oceanic waters. It is highly
gregarious and often schools with other Scombilddle 2 outlines some key life history parameters relevant for
management.

TABLE 2. Frigate tuna: Biology of Indian Oce#iigate tuna Auxis thazarjl

Parameter Description

Range and Little is known on the biology of frigate tuna in the Indian Ocean. Highly migratory species found in both coastal anq
stock structurel waters. Itis highly gregarious and often schools with other Scombrids. Frigate tuna feeds on small fish, squids and
crustaceans (e.g. decapods and stomatopods). Because of their high abundance, frigate tuna are considered to bq
prey for a rage of species, especially the commercial tunas. No information is available on the stock structure of fri
in Indian Ocean.

Longevity Females n.a; Males n.a.

Maturity Age: n.a.; females n.a. males n.a.

(50%) Size:females and males ~£85cm FL.

Spawning In the southern Indian Ocean, the spawning season extends from August to April whereas north of the equato
season 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; weight n.a.
and weight)

n.a. = not available. Sourcdsroese & Pauly 2009

Frigate tunai Fisheries and catch trends

Frigate tuna is taken from across the Indian Ocean area using gillnets, handlirteslliagd and poleandlines
(Table 3; Fig. 1). This species is also an important bycatch (byproduct) for industrial purse seiners and is the targe
some ring net fisheries (recorded as purse seine in Table 3). The catch estimates for frigate tdedveerfom

very small amounts of information and are therefore highly uncé(gim 3).

TABLE 3. Frigate tuna:Best scientific estimates of the catches of frigate tuna by type of fishery for the period
1950 2012 (in metric tonnes) (Data as of Octobet 3).

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Purse seine 0 13 931 4,835 7,449 9,811 10,135 | 10,331 | 10,093 | 10,983 9,649 | 10,054 9,498 | 12,038 | 11,235| 10,105
Gillnet 479 1,234 | 2,848 6,973 | 14,508 | 19,718| 18,660 | 19,250 | 18,316 | 21,521 | 21,941 | 25,218 | 23,452 | 30,872 | 30,095 30,027
Line 1,270 2,413 | 4,421 7,423 | 13,751 | 26,043| 22,750 | 25,692 | 22,587 | 25,987 | 27,864 | 33,651 | 34,037 | 37,801 | 38,145| 28,897
Other 1,441 2,007 2,349 | 3,683 9,279 | 13,239( 12,238 | 12,229 | 12,204 | 11,997 | 13,725| 16,531 | 17,887 | 18,535| 19,027 | 13,999
Total 3,190 | 5,668 | 10,548 | 22,914 | 44,988 | 68,812 63,783 | 67,502 | 63,201 | 70,488 | 73,179 | 85454 | 84,873 | 99,246 | 98,501 | 83,029

The catches provided in Table 3 are based on the information available at the IOTC Secretariat and the follow
observations on the catches cannot currently be verified. Estimated catches have increased steadily since the
19706s reachiOng amodrme 3In0 dOA@®L9806s and over 60,000

fromthemid20006s reaching around 100,000 t in 2010 (Tab

4 _ . . . . .

The uncertaintyn the catch estimates has been assessed W@ Ti@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 geat, and the occurrenoenonreportingfleetsfor which catches had to be
estimated.
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in the east since t heesoftomltcaches 8f&rifafeduna takentinthe ¢abterrelrediargQceean ib
recent years.

Following several major reviews of artisanal fisheries in 2082y the IOTC Secretariatin particular for Indonesia,
Sri Lanka and Indid catches of frigate havieeen increased for all years from the 1950s onwards (on average by
around 10%30%), compared to previous estimates published by IOTC.

In recent years (2012012), the countries attributed with the highest catches are Indonesia (60%), India (14%), S
Lanka(11%) and Iran (7%) (Table 3; Fig. 2).
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Fig. 1. Frigate tuna: Annual catches of frigate tuna by gear recorded in the IOTC Databasé Z023) (Data as
of October 2013).
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Fig. 2. Frigate tuna: average catches in the Indian Ocean over the period 2010y country. Countries at
ordered from left to right, according to the importance of catches of frigate tuna reported. The red line indi
(cumulative) proportion of catches of frigatena for the countries concerned, over the total combined catct
this species reported from all countries and fisheries (Data as of October 2013).

Frigate tunai uncertainty of catches

Retained catchesare highly uncertain (Fig. 3) notably for the following fisheries:
1 Artisanal fisheries of Indonesia: Indonesia did not report catches of frigate tuna by species or by gear for 195
2004; catches of frigate tuna, bullet tuna and other species were reggggtedated for this period. In the past,
the IOTC Secretariat used the catches reported since 2005 to break the aggregate$ 2604969 gear and
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species. However, in a recent review it was indicated that the catches of frigate tuna had beermatddrbgti
Indonesia. While the new catches estimated for frigate tuna in Indonesia remain uncertain, representing arot
60% of the total catches of this species in the Indian Ocean in recent yearsl@0ille new estimates are
considered more reliable.

Artisanal fisheries of India and Sri Lanka: Although these countries report catches of frigate tuna until recentl
the catches have not been reported by gear. The catches of both countries were also reviewed and assigne
gear on the basis of officiagports and information from various other alternative sources. The new catches
estimated for Sri Lanka are as much as three times higher than previous estimates. In recent years, the comk
catches of frigate tuna for both countries have representecbR8% total catches of this species in the Indian
Ocean.

Artisanal fisheries of Myanmar (and Somalia): None of these countries have reported catches of frigate tuna
the IOTC Secretariat. Catch levels are unknown.

Other artisanal fisheries: The catclugdrigate tuna and bullet tuna are seldom reported by species and, when
reported by species, they usually refer to both species (due to mislabeling, with all catches assigned as fric
tuna).

Industrial fisheries: The catches of frigate tuna recordeththustrial 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 loghc
nor can they be monitored in port. The EU recently reported catch levels of frigatotuts purse seine fleet,

for 2003 07, estimated using observer data.

Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels
frigate tuna for its purse seine fleet, for 2003, estimated using obser data.

Changes to the catch series: The catch series of frigate tuna has changed substantially since the WPNT me:
in 2012, following major reviews of catch time series for Indonesia, India, and Sri Lanka.
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Fig. 3. Frigate tuna: Uncertainty @nnual catch estimates for frigate tuna (128012). Catches below the zdmoe
(Type B) refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secretariat), do r
catch data by gear and/or species (broken by gear an@sy the IOTC Secretariat) or any of the other rea:
provided in the document. Catches over the e (Type A) refer to fleets for which no major inconsistenc
have been found to exist. Light bars represent data for artisanal fleets and sadpitegent data for industrial flee
(Data as of October 2013).

Frigate tunai Effort trends
Effort trends are unknown for frigate tuna in the Indian Ocean.
Frigate tunai Catch peri uniti effort (CPUE) trends

Standardised CPUE series have not yet loeseloped. Catchndeffort series are available from some fisheries but
they are considered highly incomplete (Fig. 4). In most cases-aathb#ffort data are only available for short periods.
Reasonably long catedndeffort series (extending for morkan 10 years) are only available for Maldives baitboats

and hand and troll lines (Table. 4) and Sri Lanka gillnets. The catches and effort recorded for Sri Lankan gillnets a

however, thought to be inaccurate due to the dramatic changes in CPUE réeatvwksh consecutive years.
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Fig. 4. Frigate tuna: Nominal CPUE series for the baitboat (BB using mechanied boats) and line (LINE, in
handlines and trolling using mechanized boats) fisheries of Maldives derived from the available catches ¢
data (19752012)
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TABLE 4. Frigate tuna: Availability of catches and effort series, by fishery and yeari(A@T2f. Note that no
catches and effort are available for the period 189 the IOTC Secretariat databases

Gear-Fleet 70 |72 |74 [76 [78 [80 [82 [84 |86 88 90 o2 Joa [o6 Jos Joo 02 oa Jos Jos J10] |
PSS-Indonesia

PSS-Malaysia
BB-Maldives
GILL-India
GILL-Indonesia

GILL-Iran, IR

GILL-Oman
GILL-Pakistan
GILL-Sri Lanka
LINE-India
LINE-Indonesia
LINE-Maldives
LINE-Sri Lanka

LINE-Yemen [TT11
OTHR-Indonesia -

OTHR-Sri Lanka

OTHR-Maldives

OTHR-Malaysia F-

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

1 Trends in average weight can only be assessed for Sri Lankan gillnets and Maldivianddwies but the
amount of specimens measured has been very low in recent(Yahts 5). The length frequency data
available from the migighties to the early nineties was obtained with the support of the IPTR (Indo
Pacific Tuna Programme). Unfortunately, data collection did not continue in most countries after the end
the IPTPactivities

® Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available inda@bl@3€: Furthermore, when
available catches and effort may hetavailable throughout the year existing only for short periods
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TABLE 5: Frigate tuna: Availability of length frequency data, by fishery and year (288@¥. Note that no
length frequency data are available for the period 1850

Gear-Fleet 80 |82 |84 |86 [88 |90 |92 |94 |96 |98 Joo Jo2 Joa | o6 Jog |10
PSS-Malaysia
PSS-Indonesia
PSS-Sri Lanka |:| |:| :l DI
PSS-Thailand N
BB-Maldives HENEEEEEE @ | L]
BB-Sri Lanka |_| |_|
GlLL-Malaysia |_|
GILL-Indonesia
GILL-Pakistan ]
GILL-Sri Lanka
GILL-Iran
LINE-Malaysia LI
LINE-Maldives [T] []
LINE-Indonesia [ TT11
LINE-Sri Lanka
OTHR-Indonesia |_| |_| |_|
OTHR-Maldives
OTHR-Sri Lanka |_|
Key More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

1 The size of frigate tunas taken by the Indian Ocean fisheries typieaityes between 20 and 50 cm
depending on the type of gear used, season and location (Fig. 5). The fisheries operating in the Andan
Sea (coastal purse seines and troll lines) tend to catch frigate tuna of small to mediumi di2ecifis
while the gillnet,baitboat and other fisheries operating in the Indian Ocean catch usually larger specimer
(25150 cm).

1 Catchat-Size(Age)data are not available for the frigate tuna due to the paucity of size data available fron
most fleets (Table 5) and the uncertairtusteof the catches for this species (Fig. 3). Length distributions
derived from the data available for some selected fisheries are shown in Fig. 5.

9 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 sibectataare available in the IOTC database. Furthermore, when avasiable
datamay not be available thughout the year existing only for short periods
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Fig. 5. Frigate tuna: Lengtfrequency distributions (total amount of fish measured by 1cm length ¢
derived from the data available at the IOTC Secretariat for selected fisheries, by gear and year. 1
outline circles (to the left of each chart) indicate the minimum samptiEndard set by IOTC of one fit
per metric tonne; the green proportional circles indicate the relative sampling coverage in each y
circles with areas greater than the minimum sampling standard indicate relatively high sampling c
in a given year).
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STOCK ASSESSMENT

No quantitative stock assessment for frigate tuna in the Indian Ocean is known to exist and no such assessmen
been undertaken by the IOTC Working Party on Neritic Tunas. However, a preliminary estimation of stotiredica
was attempted on the catch and effort datasets from the Maldives baitboat and line fisheries (described abo
However, there is considerable uncertainty about the degree to which this and other indicators represent abundan
factors such as chaeg in targeting practices, discarding practices, fishing grounds and management practices &
likely to interact in the depicted trends. Further work must be undertaken to derive additional stock indicators for tf
species, because in the absence of atijadve stock assessment, such indicators represent the only means to monito
the status of the stock and assess the impacts of fishing (Table 6).

TABLE 6. Frigate tunaAuxis thazarjistock status summary

Management Quantity Aggregate Indian Ocean
2012catch estimate 83,029t
Mean catch from 200012 90,221 t
MSY (80% CI) unknown

Data period used in assessment T
Fa014Fusy (80% ClI) i
B2017/Bmsy (80% CI) i
SB01/SBusy i
B2014B0 (80% CI) T
SB014SBy i
B2014Bo, F=0 i
SB014SBy, F=0 T

LITERATURE CITED
Froese R & Pauly DE, 2009. FishBasgersion 02/2009, FishBase Consortium, <www.fishbase.org>.
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APPENDIX XI X
EXECUTIVE SUMMARY : KAWAKAWA

1otc

Status of the Indian Ocean kawakawa (KAW:Euthynnus affinis) resource

TABLE 1. Kawakawa: Status of kawakawauthynnus affinisin the IndianOcean

2013 stock
Areal Indicators status
determination
Catclf 2012: | 152,391t
Average catch2008 2012: | 147,951t
Indian Ocean MSY: | 126,000132,000 t
Foo12Fmsy: | 0.9 1.06
BZOl2BMSY: 1.091.17
SB,014SBy: | unknown

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

2Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the 108t@Sieuagtari
total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; natdebesiie IOTC
from data collected through port sampling; data published through web pages or other means; datdyepther 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(SBa/SBusy< 1) Stock not overfished (S/Bh/SBMSYO ]
Stock subject to overfishinggfz/Fusy> 1)
Stock not subject to overfishingygE/FMSYO 1)

Not assessed/Uncertain

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about stock structure and about the total Pattingsary
analysis using a stoaleduction analysis (SRA) approach indicates that the stock in near optimal leveis,, 00
exceeding these targetthough stock biomass remains above the level that would produce MgY).(Bue to the
guality of the data being used, the simplistic approach used here, and the rapid increase in kawakawa catch in re
years, some measures need to be taken to slow the increase in catches in the 10 Region, despite the stock ¢
remaining classified asncertain (Table 1). A separate analysis done on a-gpapulation (northwest Indian Ocean
region) indicated that that stock may be experiencing overfishing, although spawning biomass is likely to be above
level to produce MSY. However, further analysis of the CPUE daiald be undertaken in preparation for the next
WPNT meeting so that more traditional approaches for assessing stock status are uted. IBcie of fishery data

for several gears, only data poor assessment approaches can currently be used. Aspdistisarieth 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 kawakawa is likely to have further increased the préssure on
Indian Ocean stock as a whole resource, and the stock is likely to currently be fully explegedrch emphasis on
improving indicators and exploration of stock structure and stock assessment approaches for data poor fisheries
warrantedThe following should be noted:

1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is estimated to be between

120,000 and 132,000 t

1 annual catches urgently need to be reviewed.

1 improvement in data collection and reporting is required to assesttkeusing more traditional
stock assessment techniques.

1 Given the rapid increase in kawakawa catch in recent years, some measures need to be taken to slow
the increase in catches in the Indian Ocean.

SUPPORTING INFORMATION
(Information collated from reqrts of the Working Party on Neritic Tunas and other sources as cited)
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CONSERVATION AND MANAGEMENT MEASURES

Kawakawa(Euthynnus affinisin the Indian Ocean is currently subject to a number of Conservation and Management

Measures adopted by the Commission:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area

competence and access agreernéatmation
1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting

Parti

es (CPCbs)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area
FISHERIES INDICATORS

Kawakawa: General

Kawakawa Euthynnus affinislives in open waters close to the shoreline and prefers wataggeratures ranging
from 18° to 29°C. Table 2 outlines some key life history parameters relevant for management.

TABLE 2. Kawakawa: Biology of Indian Ocedawakawa [Euthynnus affinis

Parameter

Description

Range and
stock structurg

Lives in open waters close to the shoreline and prefers waters temperatures ranging from 18° to 29°C.Kawakawa form
size with other species sometimes containing over 5,000 individuals. Kawakawa are often found with yellowfin, skif
frigatetunas. Kawakawa are typically found in surface waters, however, they may range to depths of over 400 m (they
reported under a fishggregating device employed in 400 m), possibly to feed.Kawakawa larvae are patchy but widely di
and cargenerally be found close to land masses. Large changes in apparent abundance are linked to changes in ocea
This species is a highly opportunistic predator feeding on small fishes, especially on clupeoids and atherinids; g
crustaceanand zooplankton. Fish form the dominant prey item (76.B4aj)dinella longiceps, Encrasicholina devisi, Decaptg
spp andNemipterusspp.are the major food items. No information is available on stock structure of kawakawa in Indian G

Longevity 9years

Maturity Age: n.a; females n.a. males n.a.

(50%) Size:females and males ~B80cm FL.

Spawning Spawning occurs mostly during summer. A 1.4 kg female (48 cm FL) may spawn approximately 0.21 million eggs
season (corresponding to about 0.7§illion eggs per season). Spawning is prolonged with peaks during June and October.

Size (length | Maximum: Females and males 100 cm FL; weight 14 kgs. Juveniles grow rapidly reaching lengths bdté&eem3ty 3 year|
and weight) | of age.

n.a. = not availableSources: Froese & Pauly 2009, Taghavi et al. 2010, Abdussatnad 2012, Kaymaram & Darvishi 2012

Kawakawai Fisheries and catch trends

Kawakawa is caught mainly by coastal purse seines, gillnets, handlines and trolling (Tadld 8;ahd may be also
an important bycatch of the industrial purse seiriEng.catch estimates fdtawakawa were derived from very small
amounts of information and are therefbighly uncertaif (Fig. 2).

The uncertainty in the catch estimates has been assessed®y@h8ecretariat and is based on the amount of processing required to account for the presence
of conflicting catch reports, the level ofgrggation of the catches by species and or gear, and the occurrence of unreporting fisheries for which catches had to

estimated.
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TABLE 3. Best scientific estimates of tlwmtches of kawakawa by type of fishery for the period 12602 (in
metric tonnes) (Data as of October 2013).

By decade (average)

By year (last ten years)

Fistery 1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine 100 385 2,446 | 11,679 | 23,749 | 34,647| 30,038 | 32,429 | 33,154 | 38,970 | 39,424 | 41,854 | 44,419| 42,599 | 42,229 | 40,882
Gillnet 2,179 | 4,098 9,205 | 16,695 | 29,793 | 50,312| 44,060| 45,762| 46,000 52,600| 55,404| 66,121 | 63,539 | 57,997 | 69,471 | 75,007
Line 2,102 3,642 7,164 | 11,320 | 16,741 | 22,445| 19,316 | 22,782| 20,797 | 22,109 | 23,410| 29,113 | 29,286 | 29,506 | 30,743 | 27,420
Other 295 719 1,357 2,690 5,132 7,853 6,594 7,555 7,618 7,954 9,639 9,830 | 10,266 | 10,484 9,908 9,082
Total 4,676 8,844 | 20,172 | 42,383 | 75,415| 115,257 (f 100,008 | 108,529 | 107,569 | 121,634 | 127,877 | 146,918 | 147,510 | 140,585 152,351 | 152,391

The catches provided in Table 3 are based on the information available at the IOTC Secretariat and the follow

observations on the catches cannot currently be verified. Amstiahates of catches for the kawakawa increased

markedly from around 20,000 tinthe riid9 7 0 6 s

to

reach

thd9806680@Gand m&R2k (

the highest catch ever recorded for this species in the Indian Ocean. In recent yeajsriheahthe catches of
kawakawa have been taken in the East Indian Ocean. In recent years1@0iBe countries attributed with the
highest catches are Indonesia (25%), India (21%), Iran (14%), Pakistan (9%) and Malaysia (7%) (Fig. 2).
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Fig. 1. Kawakawa: Annual catches by gear recorded in the IOTC databasé 20930 (Data as of October 2013).
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Fig. 2. Kawakawa: Average catches in the Indian Ocean over the perio@ Z018y country. Countries are order
from left to right, according to thémportance of catches of kawakawa reported. The red line indicate
(cumulative) proportion of catches of kawakawa for the countries concerned, over the total combined catch
species reported from all countries and fisheries (Data as of O@b&yY.

Kawakawai Uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:
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9 Artisanal fisheries of Indonesia: Indonesia did not report catches of kawakawa by species or by gear for 195
2004; catches dftawakawa, longtail tuna and, to a lesser extent, other species were reported aggregated for t
period. In the past, the IOTC Secretariat used the catches reported since 2005 to break the aggregates for 1
2004, by gear and species. However, in a reei¢w it was indicated that the catches of kawakawa had been
overestimated by Indonesia. While the new catches estimated for the kawakawa in Indonesia remain uncert
representing around 25% (38% in the past) of the total catches of this specidadath@®cean in recent years
(2010 12), the new figures are considered more reliable than those previously recorded in the IOTC database.

1 Artisanal fisheries of India: Although India reports catches of kawakawa they are not always reported by ge:
The caches of kawakawa in India were also reviewed and assigned by gear on the basis of official reports a
information from various other alternative sources. The catches of kawakawa in India have represented 2:
(17% in the past) of the total catches of #pecies in the Indian Ocean in recent years.

1 Artisanal fisheries of Myanmar (and Somalia): None of these countries have ever reported catches to the 10
Secretariat. Catch levels are unknown.

9 Other artisanal fisheries: The catches of kawakawa are yisu@llreported by species, being combined with
catches of other small tuna species like skipjack tuna and frigate tuna (e.g., coastal purse seiners of Malaysia
Thailand).

1 Industrial fisheries: The catches of kawakawa recorded for industrial pursesseméhought to be a fraction of
those retained on board. Due to this species being a bycatch, its catches are seldom recorded in the logbooks
are they monitored in port. The European Union recently reported catch levels of frigate tuna foe iseimers
fleet, for 200307, estimated using observer data.

9 Discard levels are moderate for industrial purse seine fisheries. The European Union recently reported disc
levels of kawakawa for its purse seine fleet, for 2003 estimated using observeatd.

1 Changes to the catch series: While the overall change to the total catch of kawakawa has not chan
substantially for recent years since the WPNT meeting in 2012, there have been large revisions to the ce
estimates for individual countries andebkdown by gear; specifically a decrease to catches estimated for
Indonesia, and increases to the catch series for Sri Lanka, Pakistan, and India following reviews of the data
the IOTC Secretariat in 2012 and 2013.

120,000
I - Industrial
- Artisanal
—L 60,000
Type A e H
W 0 5
T
o O
i - 60,000
Type B 1 ul
.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I_I_.I 1201000
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Fig. 3. Kawakawa: Uncertainty of annual catch estimates for kawakawai(205D). Catches below the zdmoe
(Type B) refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secretariat), do r
catch data by gear and/or specieoken by gear and species by the IOTC Secretariat) or any of the other r
provided in the document. Catches over the-liem(Type A) refer to fleets for which no major inconsistenc
have been found to exist. Light bars represent data for atiflaats and dark bars represent data for indus
fleets (Data as of October 2013).

Kawakawai Effort trends
Effort trends are unknown for kawakawa in the Indian Ocean.
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Kawakawai Catch pefi uniti effort (CPUE) trends

Standardised CPUE series weateveloped for some fisheries in 2013 (see 10d@ 3 WPNTO03 R). Catchand

effort series are available from some fisheries but they are considered highly incomplete. In most caaad catch
effort data are only available for short periods (Table 4). Reabolwaiy catchandeffort data series (extending for
more than 10 years) are only available for Maldives baitboats and troll lines and Sri Lanka gillnets (Fig. 4). The catc
andeffort data recorded for Sri Lankan gillnets are, however, thought to be iatedue to the dramatic changes in
CPUE recorded between consecutive years.

Kawakawa catch in Oman is less than 2.5%/yr on average for the Indian Ocean which may not be representative of
entire Indian Ocean stock. CPCs are therefore encouragedéot @altch and effort data to compute CPUES in their
respective fisheries (Fig. 5).

TABLE 4. Kawakawa: Availability of catches and effort series, by fishery and yeari(2072§. Note that no catch
and effort data are available for the period 1%990n the IOTC Secretariat databases
Gear-Fleet 70 |72 [74 J76 |78 [80 [82 [84 [86 [88 [90 [92 [o4 [96 [o8 Joo o2 Jo4 Jos Tos 107 |

PSS-Indonesia
PSS-Malaysia
PSS-Thailand [TT1
PS-France

BB-Indonesia
BB-Maldives
LL-Portugal

GILL-Indonesia

GILL-India h
GILLAran, IR 1] T
GILL-Malaysia -
GILL-Oman
GILL-Pakistan

GILL-Sri Lanka

GILL-Thailand
LINE-EC-France
LINE-UK-OT
LINE-Indonesia
LINE-India
LINE-Sri Lanka
LINE-Maldives
LINE-Malaysia
LINE-Seychelles
LINE-Yemen
LINE-South Africa
OTHR-Sri Lanka
OTHR-Indonesia
OTHR-Malaysia
OTHR-Maldives

Maldives Pole and Line Standardized trends
150 KAW (2004-2011)

=

2

CPUE Standardization

O A - e Stdized VesseizAtol

— Stantardized FAD

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Year

Fig. 4. Kawakawa: Maldives potandline standardized index of abundance (CPUE) using two mc
(standardised by vessel and atoll; and standardised by FADs), froii?200d4

8 Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are availdbl@ Ghdatabase. Furthermore, when
available catches and effort may not be available throughout the year existing only for short periods
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Fig. 5. Kawakawa: Sultanate of Omajillnet standardized index of abundance (CPUE), its 95% confid
intervals and nominal CPUE, from 2002A..

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

1 The size of kawakawa taken by the Indian Ocean fisheries typicaiges between 20 and 60 cm
depending on the type of gear used, season and location (Fig. 5). The coastal purse seine fisheries oper:
in the Andaman Sea tend to catch kawakawa of small si8@15n) while the gillnet, baitboat and other
fisheriesoperating in the Indian Ocean catch usually larger specimenS52sn).

1 Trends in average weight can only be assessed for Sri Lankan gillnets but the amount of specime
measured has been very low in recent years (Table 5). The length frequency dabdeaivaih the mie
eighties to the early nineties was obtained with the support of the IPTRR&uific Tuna Programme).
Unfortunately, data collection did not continue after the end of the IPTP activities.

1 CatchatSize(age) data are not available foe #awakawa 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 deriv
from the data available for some selected fisheries are shown in Fig. 5.

1 Sexratio datadve not been provided to the IOTC Secretariat by CPCs.

TABLE 5. Kawakawa: Availability of length frequency data, by fishery and year {(IZ®BI®2§. Note that no length
frequency data are available for the period 1820

80 [82 [84 [86 [88 [90 [92 [94 o6 [98 Joo Jo2 Jo4 [os fos 10

o O
PS-Iran

BB-Maldives |_| -
BB-Sri Lanka |_| |_|
GlLL-Malaysia [
GILL-Indonesia [T11
GILL-Oman
GILL-Pakistan
GILL-Sri Lanka

GILL-lIran

Gear-Fleet
PSS-Malaysia
PSS-Indonesia
PSS-Sri Lanka
PSS-Thailand

LINE-Malaysia
LINE-Maldives
LINE-Indonesia
LINE-Sri Lanka

HJJ

(W T TTTT]

OTHR-Indonesia
OTHR-Maldives
OTHR-Sri Lanka

LLC I

(LT

:II:I:I:I:H

More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

Key H

% Note that the above list is not exhaustive, showing only the fisheries for sibectataare available in the IOTC database. Furthermore, when avasiable
datamay not be available throughout the year existing only for short periods
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Fig. 5. Kawakawa: Lengthrequency distributions (total amount of fish measured by 1cm length «
derived from the data available at the IOTC Secretariat for selected fisheries and periods, by gear
The black outline circles (to the left of each chart) indicate tménmim sampling standard set by 101
of one fish per metric tonne; the green proportional circles indicate the relative sampling coverage
year (i.e., circles with areas greater than the minimum sampling standard indicate relatively high s
cowerage in a given yeatr).

STOCK ASSESSMENT

A preliminary surplus production assessment indicates that the Indian Ocean stock may be fully exploited/ov
exploited and the current spawning stock size levels may be at optimal spawning stock size (0.99). Further explora
analysis of the data avdilke should be undertaken in preparation for the next WPNT meeting. The preliminary
estimation of stock indicators was attempted on the catch and effort datasets from the Indian and Thailand fisher
and the Maldives baitboat and troll line fisheries ¢diked above). However, there is considerable uncertainty about

the degree to which this and other indicators represent abundance as factors such as changes in targeting prac
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discarding practices, fishing grounds and management practices arediketgract in the depicted trends. Further
work must be undertaken to derive additional stock indicators for this species, because in the absence of a quantit:
stock assessment, such indicators represent the only means to monitor the status éfdhd sisess the impacts of
fishing (Table 6).

TABLE 6. Kawakawa Euthynnus affinsstock status summary

Management Quantity Aggregate Indian Ocean
2012 catch estimate 152,391t
Mean catch from 2002012 147,951t
MSY (80% CI) 126,000 132,000 t
Dataperiod used in assessment 1950 2011
F01/Fusy (80% CI) 0.91.06
B2o14/Bumsy (80% ClI) 1.09°1.17
SB,01/SBusy T

B,014/B0o (80% CI) |
SB01/SBy i

B2014/Bo, F=0 i
SB;01/SBy, F=0 I

LITERATURE CITED
Abdussamad EM, Rohit P, Said Koya KP, Sivadas M (2@&tajus and potential of neritic tunas exploited from
Indian waters. IOTC2012 WPNT02 10 Rev_1

Kaymaram F, Darvishi M (2012) Growth and mortality parameterSuthynnus affinisn the northern part of the
Persian Gulf and Oman Sea. |IOT2012 WPNTO02 14 Rev 1

Froese R & Pauly DE, 2009. FishBasgersion 02/2009, FishBase Consortiwmyw.fishbase.org

Taghavi Motlagh SA, Hashemi SA and Kochanian P, 2010. Population biology and assessment of kawaka
(Euthynnusaffinis) in coastal waters of the Persian Gulf and Sea of Oman (Hormozgan Province).
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APPENDIX XX
EXECUTIVE SUMMARY : LONGTAIL TUNA

Status of the Indian Ocean longtail tuna (LOT:Thunnus tonggo) resource

TABLE 1. Longtail tuna: Status of longtail tun@i{unnus tonggglin the Indian Ocean

2013 stock
Areal Indicators status
determination
Catctf 2012: | 155,603 t
Average catch2008 2012: | 133,890 t
Indian Ocean MSY: | 110,000123,000 t
FooriFwmsy: | 1.101.77
B,o11Bwmsy: | 1.1111.25
SBy01/SBy: | unknown

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

2Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported bylOPCsS¢eetariat estimates
total catch from a range of sources including: partial catch and effort data; data in the FAO FishStat database; natdebestie IOTC
from data collected through port sampling; data published through web pages orezther 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.

Stock overfished(SRa/SBusy< 1)

Colour key Stock not overfished (S/BE,JSBMSYO ]
Stock subjecto overfishing(Fea/Fusy> 1)
Stock not subject to overfishing,gg/FusyO 1)

Not assessed/Uncertain

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about stock structure and about the total catehdsdian
Ocean. Stock Reduction Analysis techniques indicate that the stock is being exploited at rates thatyexdeed F
recent years. Whether a four quadrant stock structure of catches in the Indian Ocean or a one stock assumption is
in the anaysis, the conclusions remain the same. However, further exploratory analysis of the data available should
undertaken in preparation for the next WPNT meeting before the assessment results are used for stock st
determination. More traditional methods stock assessment need to be conducted by developing indices of
abundance using catch and effort series from L.R. Iran and Indonesia. Given estimated values of current biomass
above the estimated abundance to prodygs B 2011, and that fishing ontality has exceeded,ky values in recent
years, the stock is considered tono¢ overfished butsubject to overfishing(Tablel).

Outlook. The continued increase of annual catches for longtail tuna in recent years has further increased the pres
onthe Indian Ocean stock as a whole. The apparent fidelity of longtail tuna to particular areas/regions is a matter
concern as overfishing in these areas can lead to localised defRetgmarch emphasis on improving indicators and
exploration of stoclstructure and stock assessment approaches for data poor fisheries are wdinantekbwing
should be noted:

1 the Maximum Sustainable Yield estimate is likely being exceeded in recent years

1 annual catches urgently need to be reviewed.
1 improvement in d@ collection and reporting is required to assess the stock status, primarily
abundance index series from I.R. Iran, Oman and Indonesia.
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SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Neritic Tunas and stheces as cited)

CONSERVATION AND MANAGEMENT MEASURES

Longtail tuna(Thunnus tonggdiin the Indian Ocean is currently subject to a number of Conservation and
Management Measures adopted by the Commission:
1 Resolution 13/03 on the recording of catch affdrt by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence and access agreement information

1 Resolution 12/11on the implementation of amiitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties

1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCb6s)

1 Resolution 10/0&oncerning a record of actvwessels fishing for tunas and swordfish in the IOTC area

FISHERIES INDICATORS

Longtail tuna: General

Longtail tuna Thunnus tonggdlis an oceanic species that forms schools of varying sizes. It is most abundant ove
areas of broad continental shdlfble 2 outlines some key life history parameters relevant for management.

TABLE 2. Longtail tuna: Biology of Indian Ocedangtail tuna Thunnus tonggdl

Parameter Description

Range and An oceanic species that forms schools of vargizgs. It is most abundant over areas of broad continental shelf. Fee
stock structure| variety of fish, cephalopods, and crustaceans, particularly stomatopod larvae and prawns. No information is availa
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 ~4bn FL (Pacific Ocean).

Spawning The spawning season varies according to location. Off the west coast of Thailand there are two distinct spasoriqg
season JanuaryApril and AugustSeptember.

Size (length | Maximum: Females and males 145 cm FL; weight 35.9 kgs. Most common size in Indian Ocean rangesmGrows|
and weight) rapidly to reach 4046 cm in FL by age 1.

n.a. = not available. Sourc&Shang et al. 2001, Froese & Pauly 2009, Griffiths et al. 2010a, b, Kaymaran et al. 2011

Longtail tunai 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). T
catchestimates for longtail tuna were derived from small amounts of information and are therefore dhcehmin
catches provided in Table 3 are based on the information available at the IOTC Secretariat and the followi
observations on catches cannot cuilyebe verified. Estimated catches of longtail tuna increased gradually from the
mid 19506s to the year 2000 when over 90,000 t were
catch have increased continually with the highest caebasrecorded at around 165,100 t, landed in 2011.

In recent years (201Q2), the countries attributed with the highest catches of longtail tuna are Iran (49%) anc
Indonesia (15%) and Pakistan (9%), and to a lesser extent, Malaysia, India, Oman arl {Ba#a) (Table3;

Fig. 2). In particular, Iran has reported large increases in the catch of longtail tuna since 2008. The increase in catc
of longtail tuna coincides with a decrease in the catches of skipjack tuna and is thought to be the consequenc
increased gillnet effort in coastal waters due to the threat of Somali piracy in the western tropical Indian Ocean.

0 7he uncertainty in the catch estimates has been assessed®yth®ecretariat and is based on the amatdiprocessing required to account for the presence
of conflicting catch reports, the level of aggregation of the catches by species and or gear, and éme@aturorreporting fisheries for which catches had to be
estimated.
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TABLE 3. Longtail tuna:Best scientific estimates of the catches of longtail tuna by type of fishery for the period
1950 2012 (in metricannes) (Data as of October 2013)

By decade (average) By year (last ten years)

Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine 44 204 1,092 | 4,833 8,984 | 11,505(f 11,585 9,319 7,714 | 11,138 | 15456 | 11,329| 13,381 9,697 | 20591 | 21,765
Gillnet 2593 | 5,849 | 8,964 | 24,808 | 39,081| 57,846| 54,510 | 45,981 | 43,133 | 51,455 59,699 | 67,332| 83,142 | 101,057 | 120,406 | 112,429
Line 909 1,160 | 2,530 5,084 7,217 | 14,094 11,510 | 14,093 | 14,219 | 16,519| 17,667 | 15,332 15679| 16,629 | 17,897 | 17,427
Other 0 0 125 1,091 1,987 3,241 2,384 2,823 2,516 3,132 4,057 4,932 4,777 5,466 6,201 3,981
Total 3546 | 7,213 | 12,711 | 35,814 | 57,269 | 86,686| 79,989 | 72,216 | 67,582 | 82,244 | 96,879 | 98,924 | 116,980 | 132,849 | 165,096 | 155,603

The size of longtail tuntaken by I0TC fisheries typically ranges between 20 and 100 cm depending on the type c
gear used, season and location (Fig. 5). The fisheries operating in the Andaman Sea (coastal purse seines anc
lines) tend to catch longtail tuna of small sizei@cm) while the main gillnet fisheries operating in the Arabian Sea
(Iran and Pakistan) catch larger specimen$180cm).

Total catch ("000 Mt)
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wn (V2 O O ™~ ™~ o0 0 N o)) o 8 —
()] ()] (2] ()] (93] ()] (2] (@] (3] (3] o o
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Fig. 1. Longtail tuna: Annual catches of longtail tuna by gear recorded in the IOTC Database250 (Data
as of October 2013).
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Fig. 2. Longtail tuna: Average catches in the Indian Ocean over the period 2016y country. Countries ai
ordered from left to right, according to the importance of catches of longtail reported. The red line indic
(cumulative) proportion of catches lohgtail tuna for the countries concerned, over the total combined catcl
this species reported from all countries and fisheries (Data as of October 2013).

Longtail tuna: uncertainty of catches
Retained catches are uncertain (Fig. 3), notllyhe following fisheries:

1

Artisanal fisheries of Indonesia: Indonesia did not report catches of longtail tuna by species or by gear for 195
2004; catches of longtail tuna, kawakawa and other species were reported aggregated for this period.,In the
the IOTC Secretariat used the catches reported since 2005 to break the aggregate$ 2604 350gear and
species. However, in a recent review of the data (2012) it was identified that the catches of longtail tuna h
been overestimated by Indonesiahiw the new catches estimated for longtail tuna in Indonesia remain
uncertain, representing around 15% (30% in the past) of the total catches of this species in the Indian Ocea
recent years (20102), the new figures are considered more reliable tth@se existing in the past.

Artisanal fisheries of India and Oman: Although these countries report catches of longtail tuna, until recently th
catches have not been reported by gear. The IOTC Secretariat used alternative information to assign the catcl
reported by Oman by gear. The catches of India were also reviewed in 2012 and assigned by gear on the bas
official reports and information from various alternative sources. The catches of longtail tuna from Oman and
India represented 13% of the totaltches of this species in recent years (R02)

Artisanal fisheries of Mozambique, Myanmar (and Somalia): None of these countries have ever reported catcl
of longtail tuna to the IOTC Secretariat. Catch levels are unknown but are not consideradialbsta

Other artisanal fisheries: The IOTC Secretariat had to estimate catches of longtail tuna for the artisanal fishel
of Yemen (no data reported to the IOTC Secretariat) and Malaysia for years before 2012. The catches estime
for the longtail tunaepresent 7% of the total catches of this species, across all years and fleets, 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 chatigesatches of longtail tuna since the WPNT
meeting in 2012, following major reviews of catch time series for Indonesia, India, and Sri Lanka.
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Fig. 3. Uncertainty of annual catch estimates for longtail tuna (18&12). Catches below the zdie (TypeB)
refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secretariat), do not ref
data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any of the oth
provided in the document. €hes over the zedine (Type A) refer to fleets for which no major inconsistenc
have been found to exist. Light bars represent data for artisanal fleets and dark bars represent data for
fleets (Data as of October 2013)

Longtail tunai Effort trends
Effort trends are unknown for longtail tuna in the Indian Ocean.
Longtail tunai Catch pefi uniti effort (CPUE) trends

Nominal CPUE series are available from some fisheries but they are considered highly incomplete (Table 4). In m
cases cateandeffort data are only available for short periods of time. Reasorlabty catch and effort series
(extending for more than 10 years) are only available for Thailand small purse seines and gillnets (Fig. 4). No ca
and effort data are available fraports 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 i{297@}". Note that no
catch and effort data are available for the peti®8ld 1971 in the IOTC Secretariat databases

80 |82 84 [s6 [s8

Gear-Fleet 70 |72 [74 |76 [78 90 [92 Jo4 Jo6 Jo8 Joo o2 Joa [os Jos
PSS-Malaysia
PSS-Thailand
PS-Iran, IR
PS-Seychelles
PS-NEI
GILL-India
GILL-Indonesia
GlLL-Iran, IR
GILL-Malaysia
GILL-Oman
GILL-Pakistan
GILL-Thailand [ |
LINE-Australia
LINE-Indonesia
LINE-Malaysia
LINE-Yemen
OTHR-Australia
OTHR-Indonesia
OTHR-Malaysia

i ‘e

1 Note that the abovesii is not exhaustive, showing only the fisheries for which catches and effort are available in the IOTC database. Furttehaode
effort data are sometimes incomplete for a given y&dsting only for short periods
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Fig. 4. Longtail tuna: Nominal CPUE series for the gillnet (GILL) and coastal

2000
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2009

Thailand derived from the available catches and effort data {2998)

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

2010

2011
2012

purse seine (PSS) fishe

1 The size of longtail tuna taken by the Indian Ocean fisheries typically ranges betwiet0 In
depending on the type of gear used, season and location. The fisheries operatingridathan Sea
(coastal purse seines and troll lines) tend to catch longtail tuna of small siz&¢g0 while the drifting
gilinet fisheries operating in the Arabian Sea catch larger specimariO&mn).

Trends in average weight can only be assessedRoiran drifting gillnets but the amount of specimens

measured has been very low in recent years (Table 5). The length frequency data available from the i
eighties to the early nineties was obtained with the support of the IPTRR&uiic Tuna Programe).
Unfortunately, data collection did not continue after the end of the IPTP activities.

Catchat-Size(Age) tables are not available for the longtail tuna due to the paucity of size data availabl

from most fleets and the uncertain status of the catfdrethis species (Table 5).ength distributions
derived from the data available for some selected fisheries are shown in Fig. 5.
1 Sex ratio data have not been provided to the Secretariat by CPCs.

TABLE 5. Longtail tuna: Availability of length frequency ®@a by fishery and year (1982012). Note that no
catch and effort data are available for the period 18882 in the IOTC Secretariat databases

Gear-Fleet 80 [82 [84 [86 [88 [90 92 [o4 [96 [98 Joo Jo2 Joa Jos [os [10
PSS-Malaysia
PSS-Thailand
PS-Iran | | | |
GILL-Indonesia u
GlLLran (N NENNNEQNR
GILL-Malaysia
GILL-Oman 1]
GILL-Pakistan Il
GILL-Sri Lanka [ [ T1
LINE-Indonesia
LINE-Iran O
LINE-Malaysia . D:-
LINE-Oman .
OTHR-Indonesia 1]

Key

I

More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

12 Note that the above list iohexhaustive, showing only the fisheries for whitte dataare available in the IOTC database. Furthermore, when avasiable
datamay not be available throughout the year existing only for short periods
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LOT (All samples): size (in cm) LOT (Gillnet samples): size (in cm)

Fig. 5: Longtail tuna: Length frequency distributions (total amount of fish measured by 1cm length class) deriv
the data available at the IOTC Secretariat for selected fisheries, by gear afithgddack outline circles (to the left «
each chart) indida the minimum sampling standard set by IOTC of one fish per metric tonne; the green prop
circles indicate the relative sampling coverage in each year (i.e., circles with areas greater than the minimum
standard indicate relatively high spling coverage in a given year).

STOCK ASSESSMENT

There are limited stock status indicators available for longtail tuna (although preliminary work by the 10TC
secretariat, on a surplus production model in the Indian Ocean indicate that the stock may be ful
exploited/overexploited and spawning stock diaeels 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 efft
datasets from the Indian and Thailand gillnet and purse seine fisheries (desityther). However, there is
considerable uncertainty about the degree to which this and other indicators represent abundance as factors su
changes in targeting practices, discarding practices, fishing grounds and management practices are likaty ito inte
the depicted trends. Further work must be undertaken to derive additional stock indicators for this species, becaus
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the absence of a quantitative stock assessment, such indicators represent the only means to monitor the status
stock andassess the impacts of fishing (Table 6).

TABLE 6. Longtail tuna Thunnus tonggdlstock status summary

Management Quantity Aggregate Indian Ocean
2012 catch estimate 155,603 t
Mean catch from 200012 133,890t
MSY (80% CI) 110,000 123,000 t
Dataperiod used in assessment 1950 2011
F201/Fusy (80% CI) 1.151.77
B,o1/Bumsy (80% CI) 1.1511.25
SBy01/SBusy I

B,01/Bo (80% CI) |
SBy1/SBy I

B2014/Bo, £=0 T
SBy01/SBy, r=0 T
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APPENDIX XXI
EXECUTIVE SUMMARY : INDO-PACIFIC KING MACKEREL

"‘* Indian Ocean Tuna Commission

i(‘)'tck TN . - \
Status of the Indian Ocean IndePacific king mackerel (GUT: Scomberomorus guttatys
resource

TABLE 1. Indo-Pacific king mackerel: Status of IndRacific king mackerel§comberomorus guttafus the Indian
Ocean

2013 stock

Areal Indicators status
determination

Catclf 2012: | 46,234 t
Average catch2008 2012: | 47,245 t

|ndian Ocean MSY UnknOWn
Foo12Fmsy: | unknown
SB,012SBusy: | unknown
SB,014SBy: | unknown
!Boundaries for the Indian Ocean stock assessment are defined as the |IOTGanepeténce.
2Nominal catches represent those estimated by the IOTC Secretariat. If these data are not reported by CPCs, the 108t Suetéxi
total catch from a range of sources including: partial catch and effort data; data in the FAO Fishlsaaedaatches estimated by the IOTC
from data collected through port sampling; data published through web pages or other means; data reported by othehpatibstyrof
vessels; and data collected through sampling at the landing place obgtss#entific observers.
Colour key Stock overfished(SBa/SBusy< 1) Stock not overfished (S/EE,ISBMSYO 1

Stock subject to overfishinggfz/Fusy> 1)
Stock not subject to overfishing,gg/FusyO 1 )
Not assessed/Uncertain

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about stock structure and the total catches. No quantitative st
assessment is currently available for kithcific king mackereh the Indian Ocean, and due to a lack of fishery data
for several gears, only preliminary stock indicators can be used. Therefore stock statusueosasias (Tablel).
However, aspects of the fisheries for this species combined with the lack ofndafaiah to base a more formal
assessment are a cause for considerable concern.

Outlook. The continued increase of annual catches for-lpdcific king mackerel is likely to have further increased
the pressure on the Indian Ocean stock as a whole, hoviwreri$ not sufficient information to evaluate the effect
that this increase may have had on the reso®esearch emphasis on improving indicators and exploration of stock
structure and stock assessment approaches for data poor fisheries are wairaritdkbwing should be noted:

1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown

9 annual catches urgently need to be reviewed.
1 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

Indo-Pacific king mackereglScomberomorus guttafuis the Indian Ocean is currently subject to a number of
Conservabn and Management Measures adopted by the Commission:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC specid©®inCharea of
competence and access agreement information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties

1 Resolution 10/02nandatory statistical requirements for IOTMembers and Cooperating nd&ontracting
Parties (CPCb6s)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

FISHERIES INDICATORS

Indo-Pacific king mackerel: General

The IndePacific king mackerel combeomorus 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 rele
for management.

TABLE 2. Indo-Pacific king mackerel: Biology ofndian Ocean Ind&acific king mackerel Scomberomorus
guttatug

Parameter Description

Range and A migratory species that forms small schools and inhabits coastal waters, sometimes entering estuarine areas. It
stock structure| waters from thePersian Gulf, India and Sri Lanka, Southeast Asia, as far north as the Sea ofTepamdoePacific king
mackerel feeds mainly on small schooling fishes (e.g. sardines and anchovies), squids and crustaceans. No inf
available on the stock struce of IndePacific king mackerel stock structure in Indian Ocean.

Longevity n.a.

Maturity Age: 1i 2 years; females n.a. males n.a.

(50%) Size:females and males ~#82cm FL.

Spawning Based on the occurrence of ripe females and the simeatfring eggs, spawning probably occurs from March to Jy
season southern India and in May in Thailand waters. Fecundity increases with age in the Indian waters, ranging fro

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 availablesourcesfroese & Pauly 2009

Indo-Pacific king mackereli Fisheries and catch trends

The IndoePacific king mackeréfis mostly caught by artisanal gillnet fisheries in the Indian Ocean but significant
numbers are also caught trolling (Table 3; Fig. 1). The catch estimates fdPdodiz king mackerel were derived
from very small amounts of information and are theeefighly uncertaitf (Fig. 1).

13 Hereinafter referred to &éng mackerel
14 L . . . . ;

The uncertainty in the catch estimates has been assessed by the Secretariat and is based on the amount of processiagaegiirent the presence of
conflicting catch reports, the level of aggregation of the catches by speciesgeat,cand theccurrence of nomeporting fisheries for which catches had to be
estimated.

Page2020f 312



|OTCi 20131 SC16 R[E]

TABLE 3. Indo-Pacific king mackerelBest scientific estimates of the catches of tRdwific king mackerel by
type of fishery for the period 1952012 (in metric tonnes) (Data as of October 2013).

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine| 0 0 35 589 781 930 857 788 693 704 1,068 1,276 1,610 1,129 1,262 1,266

Gillnet 4,213 | 6,748 | 13,533 | 16,559 | 21,255| 23,066 21,008 | 21,846 | 18,054 | 20,249 | 26,173 | 31,969 | 31,744 | 26,113 | 28,408 | 28,865

Line 404 500 1,184 1,880 2,286 2,610 2,219 2,347 2,116 2,085 3,031 3,638 3,949 3,201 3,452 3,380

Other 13 21 48 3,879 5,110 9,319 7,743 8,195 7,873 8,127 | 10,627 | 12,193 | 15,768 | 11,642 | 12,633| 12,723

Total 4,630 | 7,269 | 14,801 | 22,907 | 29,433 | 35924( 31,826 | 33,176 | 28,736 | 31,164 | 40,900 | 49,076 | 53,072 | 42,086 | 45,756 | 46,234

The catches provided in Table 3 are based on the information available at the IOTC Secretariat and the follow
observations orthe catches cannot currently be verified. Estimated catches have increased steadily since the r
1960606 s, reaching around 14,000 t i Rl 9t9h0ed se. a rdayt c1h9%e7s0 ¢
steadily since then until 1998, when caslof around 40,000 t were recorded. From 1999 catches ePhuific king

mackerel have declined to around 28,000, and from 2000 to 2005 catches remained stable at around 30,000 t per

Since 2005 catches have increased substantially, reaching 33/0@D09, before declining marginally to around
45,000 t.

In recent years (201Q2), the countries attributed with the highest catches are India (40%) and Indonesia (27%) an

to a lesser extent, Myanmar and Iran (19%) (FigC2ches of king mackerblve been higher in the eastern Indian
Ocean recent years.

60
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m
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Fig. 1. Indo-Pacific king mackerel: Annual catches of IAEacific king mackerel by gear recorded in |
IOTC database (195@012) (Data as of October 2013)

Page203of 312



|OTCi 20131 SC16 R[E]

20
96%
15
s
I ® Other gears nei
o 10
B | Purse Seine
= Line
(=]
I ® Gillnet
-]
l =
; . l H B = =

India
Indonesia
Myanmar

Iran
Pakistan
Malaysia
Bangladesh
All other
fleets

Fig. 2. Indo-Pacific king mackerel: average catches in the Indian Ocean over the periodi 2010y
country. Countries are ordered from left to right, according to the importance of catches-Bhdilfito king
mackerel reported. The red line indicates the (cumulative) proporfiotatches of InddPacific king
mackerel for the countries concerned, over the total combined catches of this species reported
countries and fisheries.

Indo-Pacific king mackereli Uncertainty of catches

Retained catches are highly uncertaiig(B) for all fisheries due to:

T

Aggregation: IndePacific king mackerels are usually not reported by species being aggregated with
narrowbarred Spanish mackerel or, less frequently, other small tuna species.

Mislabelling: IndePacific king mackerels argsually mislabelled as narrearred Spanish mackerel, their
catches reported under the latter species.

Underreporting: the catches of In@acific king mackerel may be not reported for some fisheries catching
them as a bycatch.

It is for the aboveeasons that the catches of IFgacific 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 rslostiés.

Changes to the catch series: There have been relatively minor revisions to the catch serieBadfifindo
king mackerel since the WPNT in 2012, following reviews of the artisanal catch series of Indonesia, Indi
and Sri Lanka. The largest reoigs affect catches estimated for the 1h800s and mik2000s, with
catches revised downwards by around 12086.
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Fig. 3. Indo-Pacific king mackerel: Uncertainty of annual catch estimates forMaaific king mackerel (1950
2012). Catches below the zdioe (Type B) refer to fleets that do not report catch data to the IOTC (estimai
the IOTC Secretariat), do not repadtch data by gear and/or species (broken by gear and species by the
Secretariat) or any of the other reasons provided in the document. Catches overlihe £Eype A) refer to fleets
for which no major inconsistencies have been found to exigit bars represent data for artisanal fleets and
bars represent data for industrial fleets (Data as of October 2013).

Indo-Pacific king mackereli Effort trends
Effort trends are unknown for Inel®acific King mackerel in the Indian Ocean.
Indo-Pacific king mackereli Catch pefi uniti effort (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal CPUE series are however available from s
fisheries buthey refer to very short periods (Table 4). This makes it impossible to derive any meaningful CPUE fror
the existing data.

TABLE 4. Indo-Pacific king mackerel: Availability of catches and effort series, by fishery and yeari Q8IZz)”°.
Note that no catas and effort are available for the period II¥®at the IOTC Secretariat

Gear-Fleet 70 [72 [74 |76 |78 |80 [82 [84 |86 [88 [90 [92 [94 o6 [98 Joo Jo2 Jo4 Jos [os | 10|
PSS-Indonesia

LINE-South Africa H

LINE-Yemen [

Indo-Pacific king mackereli Fish size or age trends (e.g. by length, weight, sex and/or maturity)
i Trends in average weight cannot be assessed for most fisheries. SanmiiesRafcific king mackerel are
only available for the coastal purse seiners of Thailand and gillnets of Sri Lanka but they refer to very shc
periods and the numbers sampled are very small (Table 5).
i CatchatSize(age) data are not available for the Hrdwific king mackerel due to the paucity of size data
available from most fleets and the uncertain status of the catches for this species.
1 Sex ratio data have not been provided to the Secretariat by CPCs.

15 Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available indaaba3€ Furthermore, when
available catches areffort may not be available throughout the year existing only for short periods
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TABLE 5. Indo-Pacific king mackerel: Availabilityfdength frequency data, by fishery and year (1280.2)}°. Note
that no length frequency data are available at all for 1850

Gear-Fleet

80 [82 |84 [86 [88

90 [92 Jo4 [o6 [98

00 o2 Jo4

o6 _fos [10

PSS-Thailand

GILL-Sri Lanka

STOCK ASSESSMENT

Key !

More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

No quantitative stock assessment for kibific king mackerel in the Indian Ocean is known to exist ansuch
assessment has been undertaken by the IOTC Working Party on Neritic Tunas. Further work must be undertake
derive stock indicators for this species, because in the absence of a quantitative stock assessment, such indic
represent the only meatsmonitor the status of the stock and assess the impacts of fishing (Table 6).

TABLE 6. Indo-Pacific king mackerel§comberomorus guttafustock status summary

Aggregate Indian Ocean
46,244 t
47,245t
unknown

LITERATURE CITED

Management Quantity

2012 catch estimate

Mean catch fron2008 2012

MSY (80% CI)

Data period used in assessment

Fa014Fusy (80% CI)
B2014Bwsy (80% CI)
SBy017SBuisy
B2014B0 (80% CI)
SB014SBy

B2014Bo, F=0
SB014SBy, =0

Froese R, Pauly DE (200B)shBaseversion 02/2009, FishBase Consortiwmyw.fishbase.org

16 Note that the above list is not exhaustive, showing only the fisheries for sibectataare available in the IOTC database. Furthermore, when avasiable
datamay not le available throughout the year existing only for short periods
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APPENDIX XXI |
EXECUTIVE SUMMARY : NARROW-BARRED SPANISH M ACKEREL

Status of the Indian Ocean narrowbarred Spanish mackerel (COM:Scomberomorus
commerson resource

TABLE 1. Narrowbarred Spanish mackerel: Status of narased Spanish mackerédomberomorus commergon
in the Indian Ocean

2013 stock
Areal Indicators status
determination

Catclf 2012: | 136,301t
Average catch2008 2012: | 133,692t

Indian Ocean MSY: | unknown
Fao12Fmsy: | unknown

SB,012SBusy: | unknown
SB,014SBo: | unknown

!Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
2Nominal catches represent those estimated byaQRE 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; natdtbestie IOTC
from data collected thegh port sampling; data published through web pages or other means; data reported by other parties on the activity
vessels; and data collected through sampling at the landing place or at sea by scientific observers.

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO 1
Stock subject to overfishingfz/Fusy> 1)
Stock not subject to overfishing%E/FMSYO 1)
Not assessed/Uncertain

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerahlacertainty about stock structure and the total catches. No quantitative stock
assessment is currently available for narmamred Spanish mackerel for the entirdian Ocean, and due to a lack of
fishery data for several gears, only preliminary stock indicators can be used. Therefore stock statuarreentiirs
(Tablel). However, aspects of the fisheries for this species combined with the lack of data loioAddase a more
formal assessment are a cause for considerable concern. Although indicators from the Gulf and Oman Sea sugges
overfishing is occurring in this area, the degree of connectivity with other regions remains unknown.

Outlook. The continud increase of annual catches for nartmavred 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 eval
the effect that this increase may have hadhenrésource. The apparent fidelity of narfoarred 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 stockustrand stock assessment approaches for
data poor fisheries are warranté&tie following should be noted:
1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown

9 annual catches urgently need to be reviewed.
1 improvement in data colldon 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
Narrowbarred Spanish macker&dd¢omberomorus commergon the Indian Ocean is currently subject to a number
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of Conservation and Management Measures adopted by the Commission:
1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of competence

1 Resolution 13/07 concerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area
competence and access agreement information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCo6s)

1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the 108 C are
FISHERIES INDICATORS

Narrow-barred Spanish mackerel: General

The narrowbarred Spanish mackerégomberomorus commergas a pelagic, top level predator found throughout
tropical marine waters of the IndWest Pacific. Table 2 outlines some key ll&story parameters relevant for
management.

TABLE 2. Narrowbarred Spanish mackerel. Biology of Indian Oceaarrowbarred Spanish mackerel
(Scomberomorus commergon

Parameter Description

Range and stoc A pelagic, top level predator fourtdroughout tropical marine waters of the IAdtest Pacific.Juveniles inhabit shallo
structure inshore areas whereas adults are found in coastal waters out to the continental shelf. Adults are usually fou
schools but often aggregate at particldaations on reefs and shoals to feed and spawn. They appear to undertakg
migrations, however, larger individuals may be resident which contributes to a metapopulation structure. Feed pr|
small fishes such as anchovies, clupeids, caranglds squids and shrimpSenetic studies carried out & commerso,
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 yrs for males and 2.1 yrs for females
Size:72.8 cm for males and 86.3 cm females.

Spawning seasd Females are multiple spawners. Y-eaund spawning has been observed in east African waters, with peaks dur
spring to summer (Aprluly) and autumn (Septembdpvember) coinciding with the two seasonal monsoons W
generate high abundances oftton and small pelagic fisBpawning in the southern Arabian Gulf occurs in the sj
and summer months between April and August.

Size (length and| Maximum: Females and males 240 cm FL; weight 70 kgs.
weight)

n.a. = not available. SourceSrandcouret al. 2005Froese & Pauly 2009, Darvishi et al. 2011
Narrow-barred Spanish mackerél Fisheries and catch trends

Narrowbarred Spanish mackerel is targeted throughout the Indian Ocean by artisanal and recreational fishers.
main method of capture gglinet, but significant numbers of are also caught trolling (Table 3; Fig. 1).

TABLE 3. Narrowbarred Spanish mackerel: Best scientific estimates of the catchemrofvbarred Spanish
mackereby type of fishery for the period 1962012 (in metric tonr® (Data as of October 2013)

By decade (average) By year (last ten years)
Fishery
1950s 1960s 1970s 1980s 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine 0 0 284 2,352 4,136 5,435 4,692 4,692 4,563 4,695 7,326 5,918 6,654 8,358 8,916 9,023

Gillnet 8,680 | 16,862 | 29,732 | 51,762 | 60,008 | 64,079 63,079 | 63,079| 61,991 | 53,776 | 65,162 | 69,226 | 73,119| 69,190 | 75,109 | 81,234

Line 2,581 3,300 7,106 | 14,464 | 14,741 18,767 17,365| 17,365| 17,397 16,950 | 19,272 | 20,047 | 22,536 | 23,579 | 23,869 25577

Other 57 96 468 5,614 9,739 20,995| 18,285| 18,285| 19,528 18,327 | 23,309 | 24,271| 23,652| 27,933| 25589 27,821

Total | 11,318 | 20,258 | 37,590 | 74,191 | 88,624 | 109,276 103,422 | 103,422 | 103,479 | 93,747 | 115,069 | 119,462 | 125,962 | 129,060 | 133,483 | 143,655
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Thecatch estimates for narre@arredSpanish mackerel were derived from very small amounts of information and are
thereforehighly uncertaift. The catches provided in Table 3 are based on the information available at the 10TC
Secretariat and the following aawations on the catches cannot currently be verified. The catcimesrof+barred
Spanish mackerel increased from around 50,000 tthelmdidr 0 6 s t o over -10000660 Theé!
catches oharrowbarredSpanish mackerel were recorded B2, amounting to 143,700 Narrow-barredSpanish
mackerel is caught in both Indian Ocean basins, with higher catches recorded in the west.

In recent years (20082), the countries attributed with the highest catches of naveoved Spanish mackerel are
Indonesia (29%) and India (23%) and, to a lesser extent, Iran, Myanmar, Pakistan, and the UAE (27%) (Fig. 2).
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Fig. 1. Narrow-barred Spanish mackerel Annual catches of narrebarred Spanish mackerel by gear recorde
the IOTC database (1962012)(Data as of October 2013).
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Fig. 2. Narrow-barred Spanish mackerel Average catches in the Indian Ocean over the periodi2Q1by
country. Countries are ordered from left to right, according to the importance of catches otbwmexivSpanist
mackerel reported. The red line indicates the (cumulative) proportion of catches-harred Spanish macker
for the countries concerned, over the total combined catches of this species reported from all countries ani
(Data as of October 2013)
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Narrow-barred Spanish mackerdl uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:
1 Artisanal fisheries of India and Indonesia: India and Indonesia have only recently reported catches
Spanish mackerel by gear, including catches by gear for the yeai080&%d 200i708, respectively. In
the past, the IOTC Secretariat used the catchperted in recent years to break the aggregates for
previous years, by gear and species. However, in a recent review the catches cbaaedvBpanish

17 L . . . . ;

The uncertainty in the catch estimates has been assessed by the Secretariat and is based on the amount of processiagaegnirfs the presence of
conflicting catch reports, thevel of aggregation of the catches by species and or gear, andctimeence of nomeporting fisheries for which catches had to be
estimated
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mackerel were reassigned by gear using other sources. The catches ofbaareoMSpanish mackerel
estimated for this component represent around 52% of the total catches of this species in recent years.
Artisanal fisheries of Madagascar: To date, Madagascar has not reported catches chaaeawdw
Spanish mackerel to the IOTC. During 2012 the IOTC Sadat conducted a review aiming to break the
catches recorded in the FAO database as ndveoved Spanish mackerel by species, on the assumption
that all catches of tunas and tdike species had been combined under this name (the review used date
from various sources including a reconstruction of the total marine fisheries catches of Madagasc
(1950 2008), undertaken by the Sea Around Us Project). The new catches estimated are thought to
very uncertain.

Artisanal fisheries of Somalia: Catch levate unknown.

Other artisanal fisheries UAE do not report catches of nabamned Spanish mackerel by gear. Although
most of the catches are believed to be taken by gillnets, some dzarmd Spanish mackerel may be
also caught by using small surroundinets, lines or other artisanal gears. In addition, Thailand report
catches of narroskarred Spanish mackerel and IAdacific king mackerel aggregated.

All fisheries: In some cases the catches of seerfish species are mislabelled, the catchePaffimdo
king mackerel and, to a lesser extent, other seerfish species, labelled as Spanish mackerel. Similarly,
catches of wahoo in some longline fisheries are thought to be mislabelled as Spanish mackerel. Tl
mislabelling is thought to have little impgaia the case of the 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 nhaped Spanish mackerel hast changed
substantially since the WPNT meeting in 2012. The catch series estimated for the WPNT in 2013 shc
lower catches of narrowarred Spanish mackerel between the-n@@906s and early 2
review of the catch series in India.

150,000
I - Industrial

- Artisanal

75,000
Type A

Catch (t)

— I 75,000
Type B

150,000

1950
1954
1958
1962
1966
1970
1974
1978 :
1982
1986
1990
1994
1998
2002
2006
2010 :

Fig. 3. Narrow-barred Spanish mackerel Uncertainty of annual catch estimates for narb@asred Spanist
mackerel (19502012). Catches below the zdine (Type B) refer to fleets that do not report catch data to
IOTC (estimated by the IOTC Secretariat), mm report catch data by gear and/or species (broken by gee
species by the IOTC Secretariat) or any of the other reasons provided in the document. Catches ovédinthe
(Type A) refer to fleets for which no major inconsistencies have been fouexst. Light bars represent data 1
artisanal fleets and dark bars represent data for industrial fleets (Data as of October 2013)

Narrow-barred Spanish mackerél Effort trends

Effort trends are unknown for narrelvarred Spanish mackerel in the Ind@cean.

Narrow-barred Spanish mackerdl Catchi peri uniti effort (CPUE) trends

Standardised CPUE series have not yet been developed. Nominal SeRekEare available from some fisheries but
they are considered highly incomplete (Table 4). In most cases-arad@ifort data are only available for short
periods. Reasonably long catahdeffort data series (extending for more than 10 years) aseawmalilable for Sri
Lanka gilinets (Fig. 4). The catches and effort recorded are, however, thought to be unrealistic due to the dram:
changes in CPUE recorded in 2003 and 2004.
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TABLE 4. Narrowbarred Spanish mackerel: Availability of catches and efertes, by fishery and year (1970
2012)®. Note that no catches and effort are available for the period 88%Mhd 200812

Gear-Fleet 70 [72 74 [76 [78 80 [82 [84 [86 [88 [90 [92 [94 [o6 98 Joo [02 Jo4 Jos [os |10 ]
PSS-Indonesia
PSS-Malaysia

GILL-Indonesia
GILL-Sri Lanka
GILL-Malaysia
GILL-Oman
GILL-Pakistan
LINE-Australia
LINE-Malaysia
LINE-Yemen [ITTT1]
LINE-South Africa
OTHR-Sri Lanka
OTHR-Indonesia .
OTHR-Malaysia
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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 (12904)

Narrow-barred Spanish mackerél Fish size or age trends (e.g. by length, weight, sex and/or maturity)

1 The size oharrowbarredSpansh 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). Theasiae+barred
Spanish mackerel taken varies by location with13® cm fish taken in the Beern Peninsular Malaysia
area, 1¥139 cm fish taken in the East Malaysia area an@®@m fish taken in the Gulf of Thailand.
Similarly, narrowbarred Spanish mackerel caught in the Oman Sea are typically larger than those caug
in the Persian Gulf.

1 Trends in average weight can only be assessed for Sri Lankan gillnets (Fig. 5) but the amount of specime
measured has been very low in recent years. The length frequency data available froreigbtimgdto
the early nineties was obtained with the suppof the IPTP (IndePacific Tuna Programme).
Unfortunately, data collection did not continue after the IPTP activities came to an end.

i CatchatSize(age) data are not available for the nasbanred Spanish mackerel due to the paucity of size
data availal® from most fleets (Table 5) and the uncertain status of the catches for this species. Leng
distributions derived from the data available for some selected fisheries are shown in Fig. 5.

i Sex ratio data have not been provided to the Secretariat by CPCs.

TABLE 5. Narrow -barred Spanish mackerel: Availability of length frequency data, by fishery and year (1980
2011). Note that no length frequency data are available for the period84950

0

Gear-Fleet 80 [82 [84 [86 [88 [90 [92 o4 Jo6 o8 Joo Jo2 Joa Jos Jos Jio

PSS-Sri Lanka
PSS-Thailand [T1
GILL-Oman .
GILL-Pakistan
GILL-Sti Lanka [TTTITTITTTTT]
GILL-Iran
LINE-Iran
LINE-Oman
LINE-Sri Lanka
OTHR-Saudi Arabia —
OTHR-Sri Lanka [T1

Key More than 2,400 specimens measured

Between 1,200 and 2,399 specimens measured
H Less than 1,200 specimens measured

18 Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are av#ilat©OTC database. Furthermore, when
available catches and effort may not be available throughout the year existing only for short periods
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a

Fig. 5. Narrow-barred Spanish mackerel Length frequencylistributions (total amount of fish measured by 1
length class) derived from the data available at the IOTC Secretariat for selected fisheries and periods, by
year. The black outline circles (to the left of each chart) indicate the minimumisgrsiaindard set by IOTC of or
fish per metric tonne; the green proportional circles indicate the relative sampling coverage in each year (i.¢
with areas greater than the minimum sampling standard indicate relatively high sampling coverpgeniyear).

STOCK ASSESSMENT

No quantitative stock assessment for nart@sred 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 prelimin:
estimation of stock indicators was attempted on the catch and effort datasets from the Sri Lankan gillnet fishe
(described above). However, there is considerable uncertainty about the degree to which this and other indica
represent abundance as fastsuch as changes in targeting practices, discarding practices, fishing grounds an
management practices are likely to interact in the depicted trends. Further work must be undertaken to der
additional stock indicators for this species, because ialtkence 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).
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TABLE 6. Narrow-barred Spanish mackerel(Scomberomorus commer3@bock status summary

Management Quantity Aggregate Indian Ocean
2012 catch estimate 136,301 t
Mean catch from 2008012 133,692 t

MSY (80% CI) unknown
Data period used in assessment T
FZOlZIFMSY (80% Cl)

BZOlZIBMSY (80% Cl)

SB014SBusy

B,014Bo (80% CI)

SB014SBy

BZOlJBO, F=0

SB01SBy, F=0
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APPENDIX XXIII
EXECUTIVE SUMMARY : BLUE SHARK

-y - . ) ) .
‘# Indian Ocean [una Commission
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iotc
Status of the Indian Ocean blue shark (BSHPrionace glauca

TABLE 1. Blue shark: Status of blue shaRrionace glaucain the Indian Ocean

2013 stock
Areal Indicators status
determination

Reported catch 2014 21,901t
Not elsewhere included (nei) sharl 42,793 t
Average reported catch 200812:| 24,204 t

Not elsewhere included (nei) shark 48,708 t

Indian Ocean MSY: | unknown Uncertain

Faor2Fmsy: | unknown

SB012SBusy: | unknown
SBy014SBo: | unknown

IBoundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO ]
Stock subject to overfishingfz/Fusy> 1)
Stock not subject to overfishingygE/FMSYO 1)

Not assessed/Uncertain

TABLE 2. Blue shark: IUCN threat status of blue sh@?kionace glaucain the Indian Ocean

Common Scientific name IUCN threat status™
name Global status WIO EIO
Blue shark Prionace glauca Near Threatened T |

IUCN = InternationalUnion for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SourcesiUCN 2007, Stevens 2009

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about the relationship between abuartthtioe standardised
CPUE series from the Japanese longline fleet, and about the total catches over the past decade (Table 1).
ecological risk assessment (ERA) conducted for the Indian Ocean by the WPEB and SC in 201201QTC15

INF10 Rev_1) consted of a semijuantitative risk assessment analysis to evaluate the resilience of shark species |
the impact of a given fishery, by combining the biological productivity of the species and its susceptibility to eac
fishing gear type. Blue sharks recaiva medium vulnerability ranking (No. 10) in the ERA rank for longline gear
because it was estimated as one of the most productive shark species, but was also characterised by the second t
susceptibility to longline gear. Blue shark was estimatedoadeing susceptible thus not vulnerable to purse seine
gear. The current | UCN threat status of 2).dedsapaldiy e a
of information available on this species and this situation is not expectegpitove in the short to medium term.
There is no quantitative stock assessment and limited basic fishery indicators currently available for blue shark in
Indian Ocean therefore the stock status is highly unceie. sharks are commonly taken byaage of fisheries in

the Indian Ocean and in some areas they are fished in their nursery grounds. Because of their life hist
characteristic$ they are relatively long lived (120 years), mature relatively late (dt6dyears), and have relativity

few dffspring (2550 pups every year), the blue shark is vulnerable to overfisBing. shark assessments in the
Atlantic and Pacific oceans seem to indicate that blue shark stocks can sustain relatively high fishing presst
Therefore stock status remaumscertain (Tablel).

% The process of the threat assessment from IUCN is independent from the IOTC and is presented for inforpasi®omy
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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
substantial portion of longline fishing effort into certain areas in the southern and eastern Indian Ocean. It is thereft
unlikely that catch and effort on blue shark will decline in these areas in the near future, and may result in localis

depletion. e following should be noted:
9 The available evidence indicates risk to the stock status at current effort levels.

1 The two primary sources of data that drive the assessment, total catches and CPUE are highly uncer
and should be investigated furtheraagriority.

1 Noting that current reported catches (probably largely underestimated) are estimated at an average
24,204 t over the last five years, ~ 21,901 t in 2012, maintaining or increasing effort will probably resul
in further declines in biomassiqaluctivity and CPUE.

1 Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporti

requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatcthandaurces as cited)

CONSERVATION AND MANAGEMENT MEASURES

Blue shark in the Indian Ocean are currently subject to a number of Conservation and Management Measures ado

by the Commission:
1 Resolution 13/0®n the recording of catch and effort by fishveggsels in the IOTC area of competesets

out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside thietldtiZs

flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorc
(retained and discarded).

Resolution 13/0®n a scientific and management framework on the conservation of shark species caught i
assocation with IOTC managed fisherigzrohibits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@ark®afhinus
longimanu$ (and requests for all other species) by allseés on the IOTC record of authorised vessels or
authorised to fish for tuna or tutige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductive tracts, stomachs) from oceanic whitietiihsthaare

dead at haulback and artisanal fisheries for the purpose of local consumption, and will conduct a review a
an evaluation of the interim measure in 2016.

Resolution 11/04n a Regional Observer Scheneguires data on blue shark interactiom$e recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) stadely on 1
2010.

Resolution 05/08Concerning 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 &
ratio of fin-to-body weight for shark fins retained onboard a vessel.

Resolution 10/02Vlandatory statistical requirements for IOTC Members and CoojpeydtionrContracting

Par t i e sindicaidd @at thé¢ provisions, applicable to tuna and-liuesspecies, are applicable to shark
species.

Extracts from Resolutions 13/03, 13/06, 11/04 and 05/05

RESOLUTION 13/03 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 fesH#
flying its flag and authorized to fish species managed by IOTC be subjedata eecording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any givéiney
IOTC Secretariat by June 80f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
SHARK SPECIES CAUGHT IN ASSOCIATION WITH IOTC MANAGED FISHERIES

Para. 8. CPCs, especially those targeting sharks, shall submit data for sharks, as required by IOTC data reporting prog
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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 dis
catches and size frequency

Resolution 10/02 MANDATORY STATISTICAL R EQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONTRACTI NG PARTIES (CPC6S)

Para. 3. The provisions, applicable to tuna and-tilkeaspecies, shall also be applicable to the most commonly caught
species and, where possible, to the less common spacies.

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
available hisorical data.
Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catchedg-ofi g
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, gkitssatathe point of firs
landing.

FISHERIES I NDICATORS

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 fc
close inshore. Adult blue sharks have no known predators; hovselmadults and juveniles may be preyed upon by

shortfin makos, great white sharks, and adult blue sharks. Fishing is a major contributor to adult nGiddits.
outlines some of the key life history traits of blue shark in the Indian Ocean.

'l e
N
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Fig. 1.Blue sharkThe worldwide distribution of the blue shark (sounegiw.iucnredlist.org
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TABLE 3. Blue shark:Biology of Indian Ocean blue sharRrfonace glauca

Parameter Description

Range and In the tropical Indian Ocean, the greatest abundance of blue sharks occurs at depths of 80 to 220 m, in temperat
stockstructure | from 12 to 25°C. The distribution and movements of blue shark are strongly influenced by seasonal variations
temperaturereproductive condition, and availability of prey. Ledigtance movements have been observed for blue s
including transoceanic route from Australia to South Africa. The blue shark is often found in large single sex
containing individuals ofimilar size.Subtropical and temperate waters appears to be nursery grounds south of 20°
small blue sharks dominate, but where all range of sizes from 55 to 311 cm FL are recorded. In contrast mature
185cm) dominate in the efhore equarial watersArea 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 yea|
Preliminary data fotndian Ocean shows that male may reach 25 and females 21 years old. In the Atlantic Ocean,
blue sharks reported were a 16 year old male and a 15 year old female. Longevity is estimated to be around 20 ye

the Atlantic.
Maturity Age: Sexual maturity is attained at abolu64ears for males and B years for females.
(50%) Size: not available for the Indian Ocean. In the Atlantici 288 cm TL for males; 14221 cm TL for females. In the Sol

Pacific: 229235 cm TL for males andd®i 229 cm TL for females.

Reproduction | Blue shark is a viviparous species, with a yséic placenta. Once the eggs have been fertilised there is a gestation g
between 9 and 12 months. Litter size is quite variable, ranging from four to 13ammipsay be dependent on the size o
female. The average litter size observed from the Indian Ocean is 38, very similar to the one reported in the Atlan
37. Generation time is about B) years. In Indian Ocean, between latitude 2 °N and pré§nant females are present
most of the year.

A Fecundity: relatively high (2%0)

A Generation time: 1810 years

A Gestation Period:i92 months

A Annual reproductive cycle

Size (length | Maximum size is around 380 cm FL.
and weight) New-born pups araround 40 to 51 cm TL.
Length weight relationship for both sexes combined in the Indian Ocean is TW=0.159f1(-84%5

SourcesGubanov & Gigordédyev 1975, Pratt 1979, Ander sMejotoetal. Ah m
2005, Francis & Duffy 2005, Mejuto & Garci€ortes 2006, IOTC 2007, Matsunaga 2007, Nakano & Stevens 2008, Rabehagosoc
et al. 2009, Romanov & Romanova 2009, Anon 2010, Romano & Campana 2011

Blue shark: Fisheries

Blue sharks are often targeted by some sathistial 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 ye
longliners are occasionally targeting this species, due to an seciedts commercial value worldwide. The blue
shark appears to have a similar distribution to swordfish. Typically, the fisheries take blue sharks betix@éh 180
cm FL or 30 to 52 kg. Males are slightly smaller than the females. In other Oceans, ahdi;\@re known to
organise shark fishing competitions where blue sharks and mako sharks are targeted. Sport fisheries for oceanic sf
are apparently not so common in the Indian Ocean.

There is little information on the fisheries prior to the early $9%0, and some countries ¢
data while others do collect them but do not report it to IOTC. It appears that substantial catches of sharks have ¢
unrecorded in several countries. Furthermore, many catch records probablyeyretant 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 ke
of sharks usually discarded because of their size or condition) or they reflect dressed weightsfitigecagights.

FAO also compiles landings data on elasmobranchs, but the statistics are limited by the lack cfpatiesata

and data from the major fleets.

The practice of sharkrfning is considered to be regularly occurring and on the incfeasigis species (Clarke et al.
2006,Clarke 2008) and the bycatch/release injury ratmigiown but probably high.

Preliminary estimations of dtaulback mortality showed that 24.7% of the blue shark specimens captured in longline
fisheries targeting swdfish are captured dead at time of haulback (Table 4). Specimen size seems to be a significe
factor, with larger specimens having a higher survivdilaatiback (Coelho et a2011).
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TABLE 4. Blue shark:Estimated frequency of occurrence and bycatartality in the Indian Ocean pelagic
fisheries

Gears PS SWO LLI TUNA BB/TROL/HAND GILL UNCL
Frequency rare abundant rare unknown unknown
At vessel mortality unknown | 13to51 % | Oto 31% unknown unknown unknown
Post release mortality | unknown 19% unknown unknown unknown

SourcesBoggs 1992, Romanov 2002, 2008, Diaz & Serafy 2005, Ariz et al. 2006, Peterson et al. 2008, Romanov et al. 20(
Campanatal. 2009, Poisson et al. 201Coelho et al(2011), Coelho et al. (2013a).

Blue shark: Catchtrends

The catch estimates for blue shark (Table 5) are highly uncertain as is their utility in terms of minimum catc
estimates. Five CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdc
South Africa, I.RIran and Sri Lanka) while thirteen CPCs have reported partial data or data aggregated for all speci
(i.e. Belize, China, Japan, Rep. of Korea, Indonesia, Mozambique, Malaysia, Oman, Seychelles, MauritiL
Philippines, Ukterritories, Vanuatu). For CPCeporting longline data by species (i.e. Australia, Spain, Portugal,

United Kingdom and South Africa), 71% of the catch of sharks by longliners, all targeting swordfish, were blue shar

TABLE 5. Blue shark: Catch estimates for blue shark in the Indiam®fze 2010 to 2012

Catch 2010 2011 2012
Blue shark 25,330t 26,361t 21,901t
Most recent catch (reported) )
neisharks 51,581t 53,658 t 42,793 t
Mean catch (reported) over the last 5 years (RR082) Blue shark 24,204 t
neisharks 48,708 t

Nei-sharks: not elsewhere indicated sharks

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reportec
when they are they might not represent the total catches of this species but simply thast oathivard. It is also
likely that the amounts recorded refer to weights of processed specimens, not to live weights. In 2011 twelve count
reported catches of blue sharks in the IOTC region.

Blue shark: Nominal and standardised CPUE Trends
Statisticsnot 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
might be possible in the future (for example, from the Kenyan recreational fishestirit$il research data shows
overall decline in CPUE while mean weight of blue shark in this time series are relatively stable (Romanov et
2008).

Trends in the Japanese CPUE series (Fig. 2) suggest that the longline vulnerable biomass was matalde less
during 20002006 and subsequently increased to higher levels for the periodl 2DQMiraoka & Yokawa 2012). Due

to identification problems prior to 1994 this series was only analysed and presented since the period when spec
specific identificatbn became available.

The standardised CPUE of blue shark catches by the Portuguese longline fleet in the Indian Ocean show li
variability between 1992012 (Fig. 2; Coelho et al. 2013b).
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Fig. 2 Blueshark: Comparison of the blue shark standardidedECseries 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 stockssessment for blue shark has been undertaken by the IOTC Working Party on Ecosystems &
Bycatch.
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APPENDIX XXV
EXECUTIVE SUMMARY : OCEANIC WHITETIP SHARK

'* Indian Ocean 1una Commission

iotc V

*

Status of the Indian Ocean oceanic whitetip shark (OCSE:archarhinus longimanu3g

TABLE 1. Oceanic whitetip shark: Status of oceanic whitetip shaskagharhinus longimanygsn the Indian Ocean

2013 stock
Areal Indicators status
determination

Reported catch 2012 412 t
Not elsewhere included (nei) sharl 42,793 t
Average reported catch 200812: 292 t

Not elsewhere included (nei) sharl 48,708 t

Indian Ocean MSY: | unknown Uncertain

Fao12Fmsy: | unknown
SB012SBusy: | unknown
SBy014SBo: | unknown

IBoundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO 1
Stock subject to overfishingfz/Fusy> 1)
Stocknot subject to overfishing §Ea,/FM5YO 1)

Not assessed/Uncertain

NOTE: IOTC Resolution 13/0@®n a scientific and management framework on the conservation of shark species
caught in association with IOTC managed fisher@®hibits retentioronboard, transhipping, landing or storing any
part or whole carcass of oceanic whitetip sharks.

TABLE 2. Oceanic whitetip sharkRUCN threat status ofceanic whitetip sharkJQarcharhinus longimangsn the
Indian Ocean

IUCN threat status™
Common name Scientific name Global WIO EIO
status
Oceanic whitetip shark Carcharhinus longimanus Vulnerable T |

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean

Sources: IUCN2007, Baum et al. 2006

CITES- In March 2013, CITES agreed to include oceanic whitetip shark to Appendix Il to provide further protections prohibiting
the international trade; which will become effective on September 14, 2014.

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about the relationship between abundance and the standardi
CPUE series from the Japanese longline fleet, and about the total catches over the past decade (Table 1).
ecological risk assessment (ERA) conductedteribdian Ocean by the WPEB and SC in 2012 (102022 SC15

INF10 Rev_1) consisted of a sequantitative risk assessment analysis to evaluate the resilience of shark species 1
the impact of a given fishery, by combining the biological productivity ofsiiecies and its susceptibility to each
fishing gear type. Oceanic whitetip shark received a high vulnerability ranking (No. 5) in the ERA rank for longline
gear because it was estimated as one of the least productive shark species, and was alsoethénactenigh
susceptibility to longline gear. Oceanic whitetip shark was estimated as being the most vulnerable shark specie!
purse seine gear, as it was characterised as having a relatively low productive rate, and high susceptibility.

2 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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The current IUGI t hr eat stat us o foceaniw whitetie sharkglobalfy (Tabfed).|Theeds at o
paucity of information available on this species in the Indian Ocean and this situation is not expected to improve in
short to medium term. There is noamitative stock assessment and limited basic fishery indicators currently
available for oceanic whitetip sharks in the Indian Ocean therefore the stock status is highly uncertai).(Table
Oceanic whitetip sharks are commonly taken by a range of fishartbe Indian Ocean. Because of their life history
characteristic$ they are relatively long lived, mature atyears, and have relativity few offspring (20ps every

two years), the oceanic whitetip shark is vulnerable to overfishing. Despitacthefl data, it is apparent from the
information that is available that oceanic whitetip shark abundance has declined significantly over recent decac
Therefore stock status remaunscertain (Tablel).

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
substantial portion of longlinishing effort into certain areas in the southern and eastern Indian Ocean. It is therefor:
unlikely that catch and effort asceanic whitetip sharksill decline in these areas in the near future, and may result in
localised depletion. The following sHduwbe noted:

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

9  The two primary sources of data that drive the assessment, total catches and CPUE are highly uncer
and should be investigated further asiarfy.

1 Noting that current catches (probably largely underestimated) are estimated at an average ~292 t over
last five years, ~412 t in 2012, maintaining or increasing effort will probably result in further declines in
biomass, productivity and CPUE.

1 Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporti
requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystems and Bycatch and other sourcey as cited

CONSERVATION AND M ANAGEMENT MEASURES

Oceanic whitetip shark in the Indian Ocean are currently subject to a number of Conservation and Managem
Measures adopted by the Commission:

1 Resolution 13/0®n the recording of catch and effort by fishing vesiethe IOTC area of competensets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of tt
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorc
(retained and discarded).

1 Resolution 13/0@®n a scientific and management framework on the conservation of shark species caught i
association wit IOTC managed fisheriegrohibits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@ark®afhinus
longimanu$ (and requests for all other species) by all vesselh@®nQTC record of authorised vessels or
authorised to fish for tuna or tutige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductive tracts, stomachs) from oceanic whitetip sharks that
dead at haulback and artisanal fisheries for the purpose of local consumption, and will conduct a review a
an evaluation of the interim measure in 2016.

1 Resolution 11/04on a Regional Observer Schemegjuires data on shark interactions to be recofued
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) stadely on 1
2010.

1 Resolution 05/08Concerning 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 &
ratio of finto-body weight for shark fins retained onboard a vessel.

1 Resolution 10/02Mandatory statistical requirements for IOTC Members and CoopeydtonContracting
Par t i e sindicaidd @at thé¢ provisions, applicable to tuna and-liuesspecies, are applicable to shark
species.
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Extracts from Resolutions 13/03, 13/06, 11/04 and 05/05

RESOLUTION 13/03 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 féshdn
flying its flag and authorized to fish species managed by IOTC be subjedata eecording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any govéney
IOTC Secretariat by June 80f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
SHARK SPECIES CAUGHT IN ASSOCIATION WITH IOTC MANAGED FISHERIES

Para. 3CPCs shall to prohibit, as an interim pilot measure, to retain onboard, tranship, land or store an
whole carcass afceanic whitetip sharks with the exception of paragraph 7.

Para. 8. CPCs, especially those targeting sharks, shall submit data for sharks, as required by IOTC data reporting pr
RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME

Para. 10. Observersaih

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring dis
catches and size frequency

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR I0TC MEMBERS AND COOPERATING
NON-CONTRACTI NG PARTIES (CPC6S)

Para. 3. The provisions, applicable to tuna and-tikeaspecies, shall also be applicable to the most commonly caught
species and, where possible, to the less common shark species.

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
available historical data.

Para. 3. CPCs shall take thecassary measures to require that their fishermen fully utilise their entire catches of shar
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skindntath
first landing.

FISHERIES INDICATORS

Oceanic whitetip sharkGeneral

Oceanic whitetip sharkJarcharhinus longimangsvas one of the most common large sharks in warm oceanic waters.
It is typically found in the open ocean but also close to reefs andoeanic islands (Fid.). Table 3 outlines some
of the key life history traits of oceanic whitetip shark in the Indian Ocean.

Fig. 1. Oceanic whitetip shark: The worldwide distribution of the oceanic whitetip shark (source:
www.iucnredlist.org
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TABLE 3. Oceanic whitetip sharlBiology of IndianOceanoceanic whitetip sharkJarcharhinus longimanys

Parameter Description

Range and The population dynamics and stagtkucture of the oceanic whitetip shark in the Indian Ocean are not known.
stock structure| Area of overlap with IOTC management area = high.

Longevity Maximum age observed was 17 years.
Maturity Both males and females mature at around 6 to 7 years old ork8i®d00 cm TL in the western South Atlantic Ocean
(50%) 4-5 years or 170190 cm TL in the Central and western Pacific Ocean. Range of observedtsizasirity was 16a.96cm

TL for males and 18203cm TL for females.

Reproduction | Oceanic whitetip sharkare placental viviparous. Litter sizes range from 8 pups (mean=6.2) in the Pacific Ocean,
larger sharks producing more offspring. Each pup is approximate8bGfim at birth. In the south western Indian Oc
oceanic whitetip sharks appear to mael give birth in the early summer, with a gestation period which lasts about o
The reproductive cycle is believed to be biennial. The locations of the nursery grounds are not well known bu
thought to be in oceanic areas.

91 Fecundity: medim (<20 pups)

9 Gestation Period: 12 months

1 Generation time: 11 years

1 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 n
and weight) maximum weightreported for this species is 167.4 kg. Lefigibight relationship for both sexes combined in the In
Ocean is TW=0.386*1@ * FL2.75586.

SourcesBass et al1973,Mejuto et al. 2005, Romanov & Romanova 2009, Coelho et al. 2009

Oceanic whitetip sharkFisheries

Oceanic whitetip sharks are targeted by some -gaaistrial and artisanal fisheries and are a bycatch of industrial
fisheries (pelagic longline tuna and swordfish fisheries and purse seine fishery) (Table 4).

There is little informationonthEi sheri es prior to the early 19706s,
data while others do collect it but do not report it to IOTC. It appears that significant catches of sharks have go
unrecorded in several countries. Furthermore, mzatgh records probably undepresent the actual catches of
sharks because they do not account for discardsi@.eot record catches of sharks for which only the fins are kept or
of sharks usually discarded because of their size or condition) ordfiegt dressed weights instead of live weights.
FAO also compiles landings data on elasmobranchs, but the statistics are limited by the lack cfspatiesata

and data from the major fleets.

The practice of sharkrfning is considered to be reguladccurring for this species (Clarke et al. 2006, Clarke 2008)
and the bycatch/release injury rateiknown but probably high.

At-haulback mortality of oceanic whitetip sharks in the Atlantic ocean longline fishery targeting swordfish wa:
estimated to bat 30.6% (Coelho et &011).

TABLE 4. Oceanic whitetip sharkEstimated frequency of occurrence and bycatch mortality in the Indian Ocean
pelagic fisheries

Gears PS SWOL;_TUNA BB/TROL/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

SourcesRomanov 2002, 2008, Ariz et al. 2006, Peterson et al. 2008, Romanov et al. 2008, Poisson et al. 2010
Oceanicwhitetip shark: Catch trends

The catch estimates for oceanic whitetip shark (Table 5) are highly uncertain as is their utility in terms of minimul
catch estimates. Five CPCs have reported detailed data on shark landings (i.e. Australia, EU (Spainafbrtugal
United Kingdom), I.R. Iran, South Africa, and Sri Lanka) while thirteen CPCs have reported partial data or da
aggregated for all species (i.e. Belize, China, Japan, Rep. of Korea, Indonesia, Mozambique, Malaysia, Om
Seychelles, Mauritius, Philippes, UKterritories, Vanuatu)For CPCs having longline fisheries targeting swordfish
that report catches of sharks by species (i.e. Australia, EU,Spain, EU,Portugal, United Kingdom, Madagascar, ¢
South Africa), 0.9% of the catch of sharks by longlinafstargeting swordfish, were oceanic whitetip sharks, and for
CPCs reporting gillnet data by species, I.R. Iran reported 3% of the catches of shark as oceanic whitetip she
(drifting gillnet and longline combination fishery, where longline have ugbakn directed at sharks.
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TABLE 5. Oceanic whitetip sharlCatch estimates for oceanic whitetip shark in the Indian Ocean for 2010 to 2012
Catch 2010 2011 2012

Oceanic whitetip sharl 533t 251t 412t
neisharks 51,581t 53,658 t 42,793t

Most recent catch (reported)

Mean catch (reported) over the last 5 years (RO Oceanic whitetip sharl 292t
2012) neisharks 48,708t

Nei-sharks: not elsewhere indicated sharks

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reportec
when they are they might not represent the total catches of this species but simply those retained on board. It is
likely that the amants recorded refer to weights of processed specimens, not tedights. In 2011 foucountries
reported catches of oceanic whitetip sharks in the IOTC region. A recent project estimated possible oceanic white
shark catches for fleets/countries based on the ratio of shark catch over target species by metier (Murua et al. 2C
This egimation was done using target species nominal catch IOTC database and assuming that target catches
declared correctly. The estimated figure by this study highlighted that the possible underestimation of oceanic wt
tip shark in IOTC database is caherable (i.e. the estimated catch is around 20 times higher than the declared in th
IOTC database). Although this figure needs to be further investigated, it gives a global figure of possibl
underreporting level of oceanic white tip in the area.

Oceanicwhitetip 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 (Roman
etal. 2008). Anecdotal reports suggest theg¢anic 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 durthg 200:
(John & Varghese 2009).

Trends in the Japanese standardised CPUEss€20082011) suggest that the longline vulnerable biomass has
decrease (Fig. 2; Yokawa & Semba 2012). The authors stHtatitheearly CPUE (200002) were notreliabledue to

the data problemsThe updated results are in line with those presentedet&dMREBO7, although there are some
differences on the initial years of the data series, which were due to an improvement on the filtering process. Howe
the analysis is based on a relatively short period and may not be reflecting the abundance hiestook s the
fishery started operating well before. Discarding data in an arbitrary manner was not desirable, and using m
comprehensive statistical techniques for examining outliers should be presented, if data are not included in an ana

Trendsin the EU,Spain standardised CPUE series (12081) suggest that the longline vulnerable biomass declined
until 2007 and has been variable since (Fig. 2; Re@aotelle et al. 2012). There were concerns related to the areas
used inthe study andconside ng ot her <c¢criteriads such as examining
appropriate CPUE signal. The use of other stratifications related to the biological distribution of the species or to
Longhurst ecological provinces in the Indiane@n should be considered.
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Fig. 2. Oceanic whitetip shark: Comparison of the oceanic whitetip shark standardised CPUE series for the longli
fleets of Japan and EU,Spain

Oceanic whitetip sharkAverage weight in the catch by fisheries
Data notavailable.

Oceanic whitetip sharkNumber of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No guantitative stock assessment for oceanic whitetip shark has been undertaken by the IOTC Working Party
Ecosystems and Bycatch.
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APPENDIX XXV
EXECUTIVE SUMMARY : SCALLOPED HAMMERHEAD SHARK
)
“?;': Indian Ocean Tuna C ;,'9:‘.111‘_:«\1‘-;v:1 (/A-J:. P
. ;! “.‘ » ~ & --'S
101C « \'

Status of the Indian Ocean Scalloped Hammerhead Shark (SPISphyrna lewin)

TABLE 1. Status of scalloped hammerhead sh&8phfrna lewiniin the Indian Ocean

2013 stock
Area’ Indicators status
determination
Reported catch 2012 80t
Not elsewhere included (nei) shark 42,793 t
Average reported catch 2008)12: 74t
) Not elsewhere included (nei) shark 48,708 t )
Indian Ocean Uncertain

MSY: | unknown
Fao12Fmsy: | unknown

SB012SBusy: | unknown
SBy014SBo: | unknown

IBoundaries for the Indian OcearlOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO ]
Stock subject to overfishingfz/Fusy> 1)
Stock not subject to overfishingygE/FMSYO 1)

Not assessed/Uncertain

TABLE 2. IUCN threat status afcalloped hammerhead sha8phyrna lewiniin the Indian Ocean

IUCN threat status™
Common name Scientific name Global WIO EIO
status
Scalloped hammerhead Sphyrna lewini Endangered| Endangered i

IUCN = International Uniorior Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SourcesiUCN 2007, Baum 2007

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThe current | UCN threat status of OEndalgagndr ed
specifically for the western Indian Ocean (TabjeThe ecological risk assessment (ERA) conducted for the Indian
Ocean by the WPEB and SC in 2012 (IRC12 SC15INF10 Rev_1) consisted of a semiantitative risk
assessment analysis to evalutie resilience of shark species to the impact of a given fishery, by combining the
biological productivity of the species and its susceptibility to each fishing gear type. Scalloped hammerhead sh:
received a low vulnerability ranking (No. 14) in the ER¥k for longline gear because it was estimated as one of the
least productive shark species, but was also characterised by a lower susceptibility to longline gear. Scalloy
hammerhead shark was estimated as the sixth most vulnerable shark speci&Ri thaking for purse seine gear,

but with lower levels of vulnerability compared to longline gear, because the susceptibility was lower for purse seil
gear. There is a paucity of information available on this species and this situation is not expeepedvi® in the

short to medium term. There is no quantitative stock assessment or basic fishery indicators currently available
scalloped hammerhead shark in the Indian Ocean therefore the stock status is highly uncertain. Scalloped hammer
sharks & commonly taken by a range of fisheries in the Indian Ocean. They are extremely vulnerable to gilln
fisheries. Furthermore, pups occupy shallow coastal nursery grounds, often heavily exploited by inshore fisheri
Because of their life history charadsticsi they are relatively long lived (over 30 years), and have relativity few
offspring (<31 pups each year), the scalloped hammerhead shark is vulnerable to ovefiismeigre stock status
remainsuncertain (Tablel).

2L The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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Outlook. Maintaining orincreasing 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
substantial portion of longline fishing effort intertain 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 r
result in localised depletion. The following should be noted:

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

1 The primary source of data that drive the assessment (total catches) is highly uncertain and should
investigated further as a priority.

1 Noting that current remted catches (probably largely underestimated) are estimated at an average ~74 t ov
the last five years, ~80 t in 2011, maintaining or increasing effort will probably result in further declines ir
biomass and productivity.

1 Mechanisms need to be develdpey 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 M ANAGEMENT MEASURES

Scalloped hammerhead shark in the Indian Ocean are currently subject to a number of Conservation and Managel
Measures adopted by the Commission:

1 Resolution 13/0®n the recording of catch and effort by fishing vessels in the I0TC amagdetencsets
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of tt
flag States withirthe IOTC area of competence. As per this Resolution, catch of all sharks must be recorde
(retained and discarded).

1 Resolution 13/0®n a scientific and management framework on the conservation of shark species caught i
association with IOTC managed fishees prohibits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@ark®afhinus
longimanu} (and requests for all other species) by all vessels on the IOTC recorthofised vessels or
authorised to fish for tuna or tuige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductive tracts, stomachs) from oceanic whitetip sharks that
dead at haulbacand artisanal fisheries for the purpose of local consumption, and will conduct a review anc
an evaluation of the interim measure in 2016.

1 Resolution 11/04on a Regional Observer Schemaxjuires data on shark interactions to be recorded by
observers and parted to the IOTC within 150 days. The Regional Observer Scheme (ROS) startetliyn 1
2010.

1 Resolution 05/08Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for shadedls for full utilisation of sharks and includes a
ratio of finto-body weight for shark fins retained onboard a vessel.

1 Resolution 10/0Mandatory statistical requirements for IOTC Members and CooperatingQdmtracting
Par t i e sindicaidd @éthe provisions, applicable to tuna and tlika species, are applicable to shark
species.

Extracts from Resolutions 13/03, 13/06, 11/04 and 05/05

RESOLUTION 13/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE IOTC
AREA OF COMPETENCE

Para.1l. Each flag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing
flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag $aand the States which receive this information shall provide all the data for any given yea
IOTC Secretariat by June 80f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
SHARK SPECIES CAUGHT IN ASSOCIATION WITH IOTC MANAGED FISHERIES

Para. 8. CPCs, especially those targeting sharks, shall submit data for sharks, as required by IOTC data reporting pro
RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
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Para. 10. Obseers shall:

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring dis
catches and size frequency

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONT RACTI NG PARTIES (CPC6S)

Para. 3. The provisions, applicable to tuna and-tikeaspecies, shall also be applicable to the most commonly caught
species and, where possible, to the less common shark species.

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
available historical data.
Para. 3. CPCs shall take the necessagasures to require that their fishermen fully utilise their entire catches of shark|
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skingtotfiesp
landing.

FISHERIES INDICATORS

Scalloped hammerhead sharkzeneral

Scalloped hammerhead sha&phyrna lewiniis 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 f
large resident populations. In other areas, large schools ofsimedisharks are known to make seasonal migrations
polewards. Their aggregating habit makes large schools highly vulnerable to fishing. Large CPUEs can be recor

even when stocks are severely depleted (Baum et al. 2007). An assessment of population redtiaieipdd shark

species in the Pacific Ocean rankgphyrna lewinias one of the species with the poorest ability to recover from
increased mortality (Smith et al. 1998). Scalloped hammerhead sharks feeds on pelagic fishes, rays and occasiol
other #arks, squids, lobsters, shrimps and crdladle 3 outlines some of the key life history traits of scalloped

hammerhead shark in the Indian Ocean.

.....
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Fig. 1. Scalloped hammerhead sharkhe worldwide distribution of the scalloped hammerhead shark (source:
www.iucnredlist.ordf*

TABLE 3. Scalloped hammerhead shaBkology of Indian Oceascalloped hammerhead sha8plyrna lewir)i

Parameter Description

Range and The scalloped hammerhead shark is widely distributed and common in warm temperate and tropical waters down t
stock structurel is also found in estuarine and inshore waténs.some areas, the scalloped hammerhead skwrks large resider
populations. In other areas, large schools of seiald sharks are known to migrate seasonally polewArds. of overlaf
with IOTC management area = high.

There is no information available on stock structure.

Growth and | The maximum age for Atlantic Ocean scalloped hammerheads is estimated to be over 30 years with the largest

Longevity reaching over 310 cm TL. In the Eastern Indian Ocean, females are reported to reach 350 m TL
Maturity Males in the eastern Indigdbcean mature at around 1465 cm TL. Females mature at about 200 cm TL. In the no
(50%) Gulf of Mexico females are believed to mature at about 15 years and maldg gears.

Reproduction | The scalloped hammerhead shark is viviparous with a satiplacenta. Litters consist of 131 pups (mean=16.5). T
reproductive cycle is annual and the gestation periotlli® nhonths. The nursery areas are in shallow coastal waters.

9 Fecundity: medium (<31 pups)

1 Generation time: I21 years

1 Gestation Periodi 10 months

1 Reproductive cycle is annual

Size (length [ The maximum size for Atlantic Ocean scalloped hammerheads is estimated to be over 310 cm TL. In the East
and weight) Ocean, females are reported to reach 350 m TL
New-born pups are arounthi 50 cm TL at birth in the eastern Indian Ocean.

SourcesStevens & Lyle 1989, Jorgensen et al. 2009

Scalloped hammerhead sharkisheries

Scalloped hammerhead sharks are often targeted or taken as an incidental bycatch by smuesseahj artisanal

and recreational fisheries and often for industrial fisheries (pelagic longline tuna and swordfish fisheries and pu
seine fishery) (Tabl e 4). There is Ilittle informat
continue not to ctéct 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 ur
represent the actual catches of sharks bedhagedo 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 dres:
weights instead of live weights. FAO also compiles landiraja dn elasmobranchs, but the statistics are limited by
the lack of speciespecific data and data from the major fleets.

The IUCN assessment for each of the major geographic regions where the scalloped hammerhead occurs (Baum
2007), suggests a 64#ecline in abundance over the study period, based largely on the observations by Dudley .
Simpfendorfer (2006) which indicate that in the western Indian Oceanpeatcimit-effort of Sphyrna lewindeclined
significantly from 19782003 in shark net catcheff the beaches of Kwaulu Natal, South Africa. It observed that
Sphyrna lewinis captured throughout much of its range in the Indian Ocean, including illegal targeting of the specie
in several areas. Landings reported to FAO by Oman, surveys ofdgansites in Oman and interviews with fishers
also suggest that catchesSghyrna lewinhave declined substantially (IUCN 2007, Baum op. cit. 2007). The species
faces heavy fishing pressure in the region, and similar declines in abundance are aksb imfetiner areas of its
range. Papers presented at IOTC WPEB in 2013 show harvesting of scalloped hammerhead neonates and juv
pups in the artisanal fisheries of both Kenya and Indonesia.

The practice of sharkrfning is considered to be regularly acing and on the increase for this species (Clarke et al.
2006,Clarke 2008Holmes et al. 2009nd the bycatch/release injury rateirknown but probably high.

%2 Map of distribution in the Indian Ocean is not correctly represent species distribution, which is much wider, including
MadagascarSeychelle$ whole Mascarene shoals and islands chain (E. Romanov pers com) and to Maldives (Randall and
Anderson 1993).
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TABLE 4. Estimated frequency of occurrence and bycatch mortality in the Indian Ocean fistagies

Gears PS SWO LLI TUNA BB/TROL/HAND 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

SourcesRomanov 2002, 2008, Dudley & Simpfendorfer 2006, Romanov et al. 2008
Scalloped hammerhead sharkCatch trends

The catch estimates for scalloped hammerhead (Table 5) are highly uncertain as is their utility in terms of minimt
catch estimates. Five CP@swve reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and Unitec
Kingdom), I.R. Iran, South Africa, and Sri Lanka) while thirteen CPCs have reported partial data or data aggregat
for all species (i.e. Belize, China, Japan, Rep. ofeldp Indonesia, Malaysia, Oman, Seychelles, Mauritius,
Philippines, Ukterritories, Vanuatu).

TABLE 5. Catch estimates for scalloped hammerhead shark* in the Indian Ocean for 2010 to 2012

Catch 2010 2011 2012
Scallopechammerhead shar 104 t 90t 80t

Most recent catch (reported) )
neisharks 51,581t 53,658t 42,793t
Mean catch (reported) over the last 5 ye Scalloped hammerhead sha 74t
(2008 2012) neisharks 48,708t

* catches likely to be misidentified with the smooth hammerksbadk S. zygaenawhich is an oceanic species.
Nei-sharks: not elsewhere indicated sharks

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reportec
when they are they might not represent the twdéthes of this species but simply those retained on board. It is also
likely that the amounts recorded refer to weights of processed specimens, noweidies. In 2012 twoauntries
reported catches of scalloped hammerhead sharks in the IOTC region.

A recent project estimated possible hammerhead shark catches for fleets/countries based on the ratio of shark c
over target species by metier (Murua et al 2013). The estimation was done using target species nominal catch from
IOTC database and sisming that target catches have been accurately declared. The estimated catch from this stu
highlighted that the possible underestimation of oceanic whitetip shark in the IOTC database is considerable (i.e.
estimated catch is around 80 times higheantthe declared/report and contained in the IOTC database). Although this
figure needs to be further investigated, it gives a global figure of the level of underreporting for oceanic whitetip |
shark in the Indian Ocean.

Scalloped hammerhead sharlominal and standardised CPUE Trends

Data not available at the IOTC Secretaribtowever, Indian longline research surveys, in which scalloped
hammerhead sharks contributed up to 6% of regional catch, demonstrate declining catch rates over the period 1¢
2006(John & Varghese 2009). CPUE in South African protective net shows steady decline from 1978.

Scalloped hammerhead sharkverage weight in the catch by fisheries
Data not available.

Scalloped hammerhead sharlumber of squares fished

Catch and effort dataot available.

STOCK ASSESSMENT

No quantitative stock assessment for scalloped hammerhead shark has been undertaken by the IOTC Working F
on Ecosystems and Bycatch.
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APPENDIX XX VI
EXECUTIVE SUMMARY : SHORTFIN M AKO SHARK

**‘* Indian Ocean Tuna Commission M
Sy, [
iotc \\¢

Status of the Indian Ocean shortfin mako shark (SMAilsurus oxyrinchug

TABLE 1. Shortfin mako shark: Status of shortfin mako st{fslrus oxyrinchusin the Indian Ocean

2013 stock
Area' Indicators status
determination

Reported catch 2012 1,426t
Not elsewhere included (nei) shark 42,793 t
Average reported catch 200812: 1,300t

Not elsewhere included (nei) shark 48,708 t

Indian Ocean MSY: | unknown Uncertain

Foo12Fmsy: | unknown

SB012SBusy: | unknown
SBy014SBo: | unknown

IBoundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO 1
Stock subject to overfishingfz/Fusy> 1)
Stock not subject to overfishing,gg/FusyO 1)

Not assessed/Uncertain

TABLE 2. Shortfin mako shardiJCN threat status of shortfin mako shakkufus oxyrinchuin the Indian Ocean

IUCN threat status®
Common name Scientific name Global WIO EIO
status

Shortfin mako shark Isurus oxyrinchus Vulnerable T T

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SOURCES:IUCN 2007, Cailliet 2009

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about the relationship between abundance and the standard
CPUE series from the Japanese longline fleet, and about the total catches over the past decade (Table 1).
ecological risk assessment (ERA) conductedtie Indian Ocean by the WPEB and SC in 2012 (102022 SC15

INF10 Rev_1) consisted of a sequantitative risk assessment analysis to evaluate the resilience of shark species 1
the impact of a given fishery, by combining the biological productivityhef gpecies and its susceptibility to each
fishing gear type. Shortfin mako sharks received the highest vulnerability ranking (No. 1) in the ERA rank for longlin
gear because it was characterised as one of the least productive shark species, and liguscdygbility to
longline gear. Shortfin mako shark was estimated as the third most vulnerable shark species in the ERA ranking
purse seine gear, but with lower levels of vulnerability compared to longline gear, because the susceptibility was lov
for purse seine gear. The current shoti@ Makdsharke glaballys t a
(Table2). Trends in the Japanese CPUE series suggest that the longline vulnerable biomass has declined from 19¢
2003, and has been increassigce then. Tere 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 fisk
indicators currently available for shortfin ma&ioark 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 hist
characteristic$ they are relatively long lived (over 30 year®miales mature at 181 years, and have relativity few

B The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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offspring (<25 pups every two or three years), the shortfin mako shark is vulnerable to overTibbirdore stock
status remainancertain (Tablel).

Outlook. Maintaining or increasing effort wibrobably 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
substantial portion of longline fishing effort into certain areafiénsouthern 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

localised depletion. The following should be noted:

1 The available evidence indiess considerable risk to the stock status at current effort levels.

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

1 Noting that current reported chtes are estimated (probably largely underestimated) at an average
~1,300t over the last five years, ~1,426 t in 2012, maintaining or increasing effort will probably result in
further declines in biomass, productivity and CPUE.

1 Mechanisms need to be devedal 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 Managem
Measures adopted by the Commission:

1 Resolution 13/0®n the recording of catch and effort by fishing vessels in the IOTC area of comtence

out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of tt
flag States within the I0TCraa of competence. As per this Resolution, catch of all sharks must be recordec
(retained and discarded).

Resolution 13/0®n a scientific and management framework on the conservation of shark species caught i
association with IOTC managed fisheripsohbbits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@ark®afhinus
longimanu$ (and requests for all other species) by all vessels on the IOTC record of authessels or
authorised to fish for tuna or tutige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductive tracts, stomachs) from oceanic whitetip sharks that
dead at haulback and adiml fisheries for the purpose of local consumption, and will conduct a review and
an evaluation of the interim measure in 2016.

Resolution 11/04on a Regional Observer Schemegjuires data on shark interactions to be recorded by
observers and reportedttee IOTC within 150 days. The Regional Observer Scheme (ROS) start&édaly 1
2010.

Resolution 05/08Concerning the conservation of sharks caught in association with fisheries managed by
IOTC includes minimum reporting requirements for sharks, callguibwutilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

Resolution 10/0Mandatory statistical requirements for IOTC Members and CooperatingQdonracting

Par t i e sindicaidd @& thé provisns, applicable to tuna and tulikke species, are applicable to shark
species.

Extracts from Resolutions 13/03, 13/06, 11/04 and 05/05

RESOLUTION 13/03 ON THE RECORDING OF CATCH AND EFFORT BY FISHING VESSELS IN THE IOTC
AREA OF COMPETENCE

Para. 1. Eaclilag CPC shall ensure that all purse seine, longline, gillnet, pole and line, handline and trolling fishing
flying its flag and authorized to fish species managed by IOTC be subject to a data recording system.

Para. 8 (start). The flag State ané Btates which receive this information shall provide all the data for any given year
IOTC Secretariat by June 80f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
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SHARK SPECIES CAUGHT IN ASSOCIATION WITH IOTC MANAGED FISHERIES

Para. 8. CPCs, especially those targeting sharks, shall submit data for sharks, as required by IOTC data reporting pro
RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME

Para. 10. Observers shal

b) Observe and estimate catches as far as possible with a view to identifying catch composition and monitoring dis
catches and size frequency

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONTRACTING PARTI ES ( CPC6S)

Para. 3. The provisions, applicable to tuna and-tikeaspecies, shall also be applicable to the most commonly caught
species and, where possible, to the less common shark species.

RESOLUTION 05/05 CONCERNING THE CONSERVATION OF SHARKS CAUGHT IN ASSOCIATION WITH
FISHERIES MANAGED BY I0OTC

Para. 1. CPCs shall annually report data for catches of sharks, in accordance with IOTC data reporting procedures
available historical data.

Para. 3. CPCs shall take the necessary meaguresjuire that their fishermen fully utilise their entire catches of sharks
utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skingntotffiespc
landing.

FISHERIES INDICATORS

Shortfin mako shark:General

Shortfin mako sharklgurus oxyrinchusis 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 anc

often found in thesame waters as swordfish. This species is at the top of the food chain, feedinghwviagtfishes

such as swordfish and tunas and occasionally on other shiatke3 outlines some of the key life history traits of

shortfin mako shi in the Indian Ocean.

Fussiar Foderstion

Fig. 1. Shortfin mako sharkthe worldwide distribution of the shortfin mako shark (souvesw.iucnredlist.org
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TABLE 3. Shortfin mako sharkBiology of Indian Oceanlsrtfin mako sharklsurus oxyrinchus

Parameter Description

Range and Widely distributed in tropical and temperate waters warmer than 16°C. Makos prefer epipelagic and littoral waterg
stock structure| surface down to depths of 500 meters. Shortfin mako i&mmtn to school. It has a tendency to follow warm water m4
polewards in the summer. Tagging results from the North Atlantic Ocean showed that makos migrated over long
and this suggests that there is a single-wéted population in this are#rea of overlap with IOTC management are
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 maleestetheNorth Atlantic.
Maturity Sexual maturity is estimated to be reached at4§ears or 29300 m TL for females and 8 years or about 200 m Tl
(50%) males in the western North Atlantic and-28 years or 20290 m TL for females and-9 yearsor 1863190 m TL for male

in the western South Pacific. In the western South Indian Ocean maturity was estimated at about 270 m TL for fg
190210 m TL for males. The length at maturity of female shortfin mako sharks differs between the Narth8outher
hemispheres.

Reproduction | Female shortfin mako sharks are aplacental viviparous. Developing embryos feed on unfertilized eggs in the uts
the gestation period, whose length is subject to debate but is believed to-1&tiththsLitter size ranges from 4 to }
pups (mean=12.5), with larger sharks producing more offspfihg.nursery areas are apparently in deep tropical w
The length of the reproductive cycle is up to three years.

1 Fecundity: medium (<25 pups)

1 Generation tire: 23 years

1 Gestation Period: 138 months

9 Reproductive cycle is biennial or triennial

Size (length [ Maximum size of shortfin mako sharks in Northwest Atlantic Ocean is 4 m and 578 kge Indian Ocean a fema3
and weight) individual of 248 cm FL and30 kg TW was aged as 18 years old. Lehgtight relationship for both sexes combine
the Indian Ocean is TW=0.349*1D* FL>76%4

New-born pups are around 70 cm (TL).

SourcesBass et al. 1973, Mollet et al. 2000, Mejuto et al. 2005, RomanRe&anova 2009

Shortfin mako shark:Fisheries

Shortfin mako sharks are often targeted by some-getustrial, artisanal and recreational fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries and anecdotally by the purse seine fishel
(Table4). In other @eans, due to its energetic displays and edibility, the shortfin mako shark is considered one of tt
great gamefish of the worl d. There is little infor:
continue not to collect shark datdile 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 ur
represent the actual catches of sharks because they do nmtdocaliscards (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 dres:
weights instead of live weightSAO also compiles landings data on elasmobing, but the statistics are limited by
the lack of speciespecific data and data from the major fleets.

The practice of sharkrfning is considered to be regularly occurring for this species (Clarke et al. 2006, Clarke 2008
and the bycatch/release injuiate isunknown but probably high.

Preliminary estimations of atessel haulback mortality showed that 56% of the shortfin mako shark specimens
captured in longline fisheries targeting swordfish in the Indian Ocean are dead at the time of haulbaeR.(Thble
effects of size on the mortality rates have not been studied in the Indian Ocean, but were substantial in the Atla
Ocean with larger specimens having higher changes of surviving until being lantiadIfatck) (Coelho et al. 2012).

TABLE 4. Shortfin mako sharkEstimated frequency of occurrence and bycatch mortality in the Indian Ocean
pelagic fisheries

Gears PS SWO LL| TUNA BB/TROL/HAND GILL UNCL
Frequency rare common raré common unknown | unknown
At-vessel mortality unknown | 13to 56 % | 0to 31% unknown unknown unknown
Post release mortality unknown 19% unknown unknown unknown

SourcesRomanov 2002, 2008, Ariz et al. 2006, Dudley & Simpfendorfer 2006, Peterson et al. 2008, Romanov et al. 2008

Page2370of 312



|OTCi 20131 SC16 R[E]

Shortfin mako shark:Catch trends

Thecatch estimates for shortfin mako shark (Table 5) are highly uncertain as is their utility in terms of minimum catc
estimatesFive CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and United Kingdon
I.R. Iran, South Afria, and Sri Lanka while thirteen CPCs have reported partial data or data aggregated for all speci
(i.e. Belize, China, Indonesia, Japan, Rep. of Korea, Malaysia, Mozambique, Oman, Seychelles, Mauritit
Philippines, Ukterritories, Vanuatu). For CPCs reping longline data by species (i.e. Australia, Spain, Portugal,
United Kingdom and South Africa), 11.4% of the catch of sharks by longliners, all targeting swordfish, were shortfi
mako sharks.

TABLE 5. Shortfin mako sharkCatch estimates for shortfin kmshark in the Indian Ocean for 2010 to 2012.
Catch 2010 2011 2012

Shortfin mako shark 1,386t 1,489t 1,426t
neisharks 51,581t 53,658 t 42,793 t

Most recent catch (report)

Mean catch (reported) over the last 5 ye Shortfin makoshark 1,300t
(2008 2012) neisharks 48,708t

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reportec
when they are they might not represent the total catches of this species but simply those retained on board. It is
likely that the amonts recorded refer to weights of processed specimens, not wdights. In 2012, tecountries
reported catches of shortfin mako sharks in the IOTC region.

Shortfin mako shark:Nominal and standardised CPUE Trends

Statistics not available at the |IOT€ecretariat. Point estimates and 95% confidence interval for the standardisec
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 make $tarianov et al. 2008).
CPUE in South African protection net is fluctuating without any trend (Holmes et al. 2009). The standardised CPL
series of shortfin mako catches by the Portuguese longline fleet in the Indian Ocean showed some signific
variabiiity between 19982012, but no noticeable trends (Fig. 2; Coelho et al 2013).

The Japanese CPUE series (Fig. 2) suggest that the longline vulnerable biomass largely fluctuated diu2id$01994
(Kimoto et al. 2011) and there are no apparent trends.

125004
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Fig. 2. Shortfin mako sharkStandardised longline CPUE series for shortfin mako shark in the Indian Ocean for the
Japanese fleet (1992010) (left) and the EU,Portugal fleets (192012) (right).

Shortfin mako shark:Average weight in the catch Hisheries
Data not available.

Shortfin mako shark:Number of squares fished

Catch and effort data not available.
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STOCK ASSESSMENT

No quantitative stock assessment for shortfin mako has been undertaken by the IOTC Working Party on Ecosyst:
and Bycatch.
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APPENDIX XX VII
EXECUTIVE SUMMARY : SILKY SHARK

iotc
Status of the Indian Ocean silky shark (FAL:Carcharhinus falciformis)

TABLE 1. Silky shark: Status dfilky shark(Carcharhinugfalciformis) in the Indian Ocean

2013 stock
Areal Indicators status
determination

Reported catch 2012 4,177 t
Not elsewhere included (nei) sharl 42,793 t
Average reported catch 200812: 3,443t

Not elsewhere included (nei) sharl 48,708 t

Indian Ocean MSY: | unknown Uncertain

Faor2Fmsy: | unknown

SB,012SBusy: | unknown
SB,014SBo: | unknown

'Boundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/Bh/SBMSYO ]
Stocksubject to overfishing(fea/Fusy> 1)
Stock not subject to overfishingygE/FMSYO 1)

Not assessed/Uncertain

TABLE 2. Silky shark:IUCN threat status of silky shafiCarcharhinus falciformikin the Indian Ocean

IUCN threat status™*
Global status WIO EIO

Common name | Scientific name

Silky shark Carcharhinus falciformis Near Threatened Near Threatened | Near Threatened

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SourcesiUCN 2007,2012

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock status.There remains considerable uncertainty about the relationship between abundance and the nomi
CPUE series from the main longline fleets, and about the total catches over the past decade (Table 1). The ecolo
risk assessment (ERA) conducted for thdian Ocean by the WPEB and SC in 2012 (I0Z@2 SC15 INF10
Rev_1) consisted of a semuantitative risk assessment analysis to evaluate the resilience of shark species to tt
impact of a given fishery, by combining the biological productivity of theiepeand its susceptibility to each fishing
gear type. Silky shark received a high vulnerability ranking (No. 4) in the ERA rank for longline gear because it wz
estimated as one of the least productive shark species, and with a high susceptibilityrte tmagl Silky shark was
estimated as the second most vulnerable shark species in the ERA ranking for purse seine gear, due to its
productivity and high susceptibility for purse sein
to silky sharks in the western and eastern Indian Ocean and globally Zyableere 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
guantitative stock assessmant 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 Ind
Ocean. Because of their life history characteristitsey 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 t
overfishing.Despite the lack of data, it is clear from the informatioat is available that silky shark abundance has
declined significantly over recent decadeiserefore stock status remaimscertain (Tablel).

Outlook. Maintaining or increasing effort will probably result in declines in biomass, productivity and CRHgE. T
impact of piracy in the western Indian Ocean has resulted in the displacement and subsequent concentration

% The proess of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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substantial portion of longline fishing effort into certain areas in the southern and eastern Indian Ocean. It is theref
unlikely that cath and effort on silky shark will decline in these areas in the near future, and may result in localise
depletion. The following should be noted:

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

1 Total cathes are highly uncertain and should be investigated further as a priority.

1 Noting that current reported catches (probably largely underestimated) are estimated at an avere
~3,443t over the last five years, ~ 4,1%ih 2012, maintaining or increasimgfort will probably result in
further declines in biomass.

1 Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporti
requirement on sharks.

SUPPORTING INFORMATION

(Information collated from reports of the WorkiRgrty 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 ado
by the Commission:

1 Resolution 13/0®n therecording of catch and effort by fishing vessels in the IOTC area of compstdsce

out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those @ddeetres 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 recorc
(retained and discarded).

Resolution 13/0@®n a scientific and management framework on the ceatien of shark species caught in
association with IOTC managed fisheripsohibits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@ark®afhinus
longimanu} (and rejuests for all other species) by all vessels on the IOTC record of authorised vessels ¢
authorised to fish for tuna or tutige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductivestratomachs) from oceanic whitetip sharks that are
dead at haulback and artisanal fisheries for the purpose of local consumption, and will conduct a review a
an evaluation of the interim measure in 2016.

Resolution 11/04on a Regional Observer Schemaxjuires data on shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) stadely on 1
2010.

Resolution 05/08Concerning the conservation of sharks caught in association fisitkeries managed by
IOTC includes minimum reporting requirements for sharks, calls for full utilisation of sharks and includes &

ratio of fin-to-body weight for shark fins retained onboard a vessel.

1 Resolution 10/0Mandatory statistical requirements fd®TC Members and Cooperating N@ontracting
Par t i e sindicaidd @&t the provisions, applicable to tuna and-iuraspecies, are applicable to shark
species.

Extracts from Resolutions 13/03, 13/06, 11/04 and 05/05

RESOLUTION 13/03 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 fsthnityires
its flag and authorized to fish speciaanaged 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 givéhe 1&@ar@
Secretariat by June B®f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
SHARK SPECIES CAUGHT IN ASSOCIATION WITH I0OTC MANAGED FISHERIES

Para. 8. CPCs, especially those targeting sharks, shall sudtaniiod sharks, as required by IOTC data reporting procedures
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 monitoriag s
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catches and size frequency

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONTRACTI NG PARTIES (CPC06S)

Para. 3. The provisions, applicable to tuna and-tikeaspecies, shall also be applicable to the mostnaonly caught shar
species and, where possible, to the less common shark species.

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 sharkscordance with IOTC data reporting procedures, inclu
available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catchesafl s
utilisation is defined as retention Iilye fishing vessel of all parts of the shark excepting head, guts and skins, to the point
landing.

FISHERIES INDICATORS

Silky sharks:General

Silky sharks Carcharhinus falciformis are one of the most abundant large sharks inhabiting waprcal and
subtropical waters throughout the wofklg. 1). Table 3 outlines some of the key life history traits of silky shark in
the Indian Ocean.

i : R - -

Fig. 1. The worldwide distribution of the silky shark (soureavw.iucnredlist.ory

TABLE 3. Silky shark:Biology of Indian Ocean silky shark€#&rcharhinus falciformis

Parameter Description

Range and Essentially pelagic, the silky shark is distributed from slopes to the open ocean. It also ranges to inshore areasig
stock structure| edges of continental shelves and over deepwater reefs. It also demonstrates strong fidelity to seamounts and nat
madeobjects (like FADs) floating at the sea surface. Silky sharks live down to 500 m. Typically, smaller individ
found in coastal waters. Small silky sharks are also commonly associated with schools of tuna, particularly undg
objects. Largesilky sharks associate with freagvimming tuna schools. Silky sharks often form miseat schools containir|
similar sized individuals. Area of overlap with IOTC management area =Kagmformation is available on stock structu

Longevity 20+ yeardor males; 22+ years for females in the southern Gulf of Mexico and maximum size can reach 350 dmtlog
Pacific area it was estimated to be around 25 years. Generation time was estimated to be between 11 and 16 yeal
of Mexico years.

Maturity The age of sexual maturity is variable. In the Indian Ocean it has been estimated to be around 15 years for fem
(50%) years for males. In the Atlantic Ocean, off Mexico, silky sharks matureid®230years. By contrast in the Pacific&an
males mature at around@byears and females mature at around Years.

Size: 215 cm TL for females; 207 cm TL for males in the Eastern Indian Ocean. 239 cm TL for males; 216 cm TL fo
in Aldabra atoll. In South Africa: 240cm TL for malasda248260cm TL for females.

Reproduction | The silky shark is a placental viviparous species with a gestation period of around 12 months. Females give birf]
every two years. The number of pups per litter ranges fravh i@ the Eastern Indian Ocean, afid 2 in the Pacific Ocean.
1 Fecundiy: medium (<20 pups)
1 Generation time: 1116 years
9 Gestation period: 12 months
1 Reproductive cycle is biennial

Size (length [ Maximum size is around 350 cm long FL.
and weight) New-born pups are around i780 cm TL or less at birth. Reported ag 68 cm TL inthe Maldives. 7887 cm TL in Sout
Afrrica.

Length weight relationship for both sexes combined in the Indian Ocean is TW=0.180*EQ 4%

SourcesStrasburg 1958, Bass et al. 1973, Stevens 1984, Anderson & Ahmed 1993, Compagno & Niem 1998a51@a&;t
Mejuto et al. 2005, Matsunaga 2007, Romanov & Romanova 2009, Hall et al. 2012
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Silky sharks:Fisheries

Silky sharks are often targeted by some sechustrial, artisanal and recreational fisheries and are a bycatch of
industrial fisheries (pelagilongline tuna and swordfish fisheries and purse seine fishery) (Table 4). Sri Lanka has ha
a large fishery for silky shark for over 40 years.

There is little information on the fisheri esectpharkor
data while others do collect it but do not report it to IOTC. It appears that significant catches of sharks have go
unrecorded in several countries. Furthermore, many catch records probablyepndsent the actual catches of
sharks becauseey do not account for discards (i.e. do not record catches of sharks for which only the fins are kept
of sharks usually discarded because of their size or condition) or they reflect dressed weights instead of live weig|
FAO also compiles landings @aon elasmobranchs, but the statistics are limited by the lack of sppefic data

and data from the major fleets.

The practice of sharkrfning is considered to be regularly occurring and on the increase for this species (Clarke et ¢
2006,Clarke 2008) and the bycatch/release injury ratmisiown but probably high.

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
Fishing Mortality study in progress study in study in unknown unknown | unknown
progress | progress
Post release mortality study in progress| unknown | unknown unknown unknown | unknown

SourcesRomanov 2002, 2008, Arigt al. 2006, Peterson et al. 2008, Romanov et al. 2008
Silky sharks:Catch trends

The nominal catches for silky shark reported to the IOTC Secretariat are highly uncertain as is their utility in terms
minimum catch estimates (Table 5). Five CPCs hagonted detailed data on sharks (i.e. Australia, EU (Spain,
Portugal and United Kingdom), I.R. Iran, South Africa, and Sri Lanka) while thirteen CPCs have reported partial ds
or data aggregated for all species (i.e. Belize, China, Indonesia, Japaof Repea, Malaysia, Mozambique, Oman,
Philippines, Seychelles, Mauritius, Wérritories, Vanuatu). For CPCs reporting longline data by species (i.e.
Australia, EU (Spain, Portugal), United Kingdom and South Afria)% of the catch of sharks by longlisgall
targeting swordfish, were silky sharks, and for CPCs reporting gillnet data by species, I.R. Iran 25% and Sri Lan
11% of the catches of shark were silky sharks.

TABLE 5. Silky shark:Catch estimates for silky shark in the Indian Ocean for 2010 to 2012.

Catch 2010 2011 2012
Silky shark 5141t 4,490 t 4,177 t
Most recent catch (reported) )
neisharks 51,581t 53,658 t 42,793t
Mean catch (reported) over the last 5 ye  Silky shark 3,443t
(2008 2012) neisharks 48,708t

Note that the catches recorded for sharks are thought incomplete. The catches of sharks are usually not reportec
when they are they might not represent the total catches of this species but simply those retained on board. It is
likely that the amonts recorded refer to weights of processed specimens, not to live weigh@d.2Insixcountries
reported catches of silky sharks in the IOTC region.

A recent project estimated possible silky shark catches for fleets/countries based on the ratkocatdhawer target
species by metier (Murua et al 2013). The estimation was done using target species nominal catch from the IO
database and assuming that target catches have been accurately declared. The estimated catch from this
highlighted thathe possible underestimation of silky shark in the IOTC database is considerable (i.e. the estimat:
catch is around 10 times higher than the declared/report and contained in the IOTC database). Another study estin
the amount of silky shark entanglemién the nets underneath FADs is much higher than previously thought, in a
range between 480,000 and 960,000 individuals per year, assuming a presence of between 3,750 and 7,500 &
FADs (Filmater et al. 2013). The authors also acknowledged thatosmgiist to mitigate the problem excluding
meshed materials in the subsurface structure of the FAD as the European purse seine fleet is being implemer
currently and it is agreed by IOTC Commission with the Resolution I08dures on a fish aggretijag devices
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(FADs) management planincluding more detailed specifications of catch reporting from fad sets, and the
development of improved FAD designs to reduce the incidence of entanglementtafgeirspecies.

Silky sharks:Nominal and standardise€PUE Trends

Data not available at the IOTC Secretariat. However, Maldivian shark fishermen report significant declines in silk
shark abundance over past 20 years (Anderson 2009). In addition, Indian longline research surveys, in which s
sharks contribted 7% of catch, demonstrate declining catch rates over the peridd20984John & Varghese 2009).

No longterm data for purseeine CPUE are available; however there is anecdotal evidences-ffidivcecrease of

silky shark catches per set betweeBd®9and 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 undertatkten|® C Working Party on Ecosystems and
Bycatch.
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APPENDIX XXVII |
EXECUTIVE SUMMARY : BIGEYE THRESHER SHARK

iotc
Status of the Indian Ocean bigeye thresher shark (BTHAlopias superciliosus

TABLE 1. Bigeye thresher shark: Status bigeye thresher $Asogias superciliosysn the Indian Ocean

2013 stock
Area’ Indicators status
determination
Reported catch 2012 465 t
Not elsewhere included (nei) shark 42,793t
Average reported catch 200812: 98t
. Not elsewhere included (nei) shark 48,708 t :
Indian Ocean Uncertain

MSY: | unknown
Fao12Fmsy: | unknown
SBy012SBusy: | unknown
SBy014SBy: | unknown

IBoundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO ]
Stock subject to overfishingfz/Fusy> 1)
Stock not subject to overfishingygE/FMSYO 1)

Not assessed/Uncertain

TABLE 2. Bigeye thresher sharKJCN threat status of bigeye thresher sh@lopias superciliosysin the Indian
Ocean

IUCN threat status®™
WIO EIO

Common name Scientific name Global
status
Bigeye thresher shark | Alopiassuperciliosus| Vulnerable T T

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
SourcesiUCN 2007, Amorim et al. 2009

NOTE: I0TC Resolution 12/0®Dn the conservation of thresher sharks (familgpiidae) caught in association with
fisheries in the IOTC area of competengeohibits retention onboard, transhipping, landing, storing, selling or
offering for sale any part or whole carcass of thresher sharks of all the species of the family &fopiida

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock status.There remains considerable uncertainty in the stock status due to lack of information necessary f
assessment or to for the development of other indicators of the stock (Table 1). The ecological risk assessment (E
conducted for the Indian Ocean by iIMPEB and SC in 2012 (I0OTIQ012 SC15 INF10 Rev_1) consisted of a semi
guantitative risk assessment analysis to evaluate the resilience of shark species to the impact of a given fishery
combining the biological productivity of the species and its sutidptto each fishing gear type. Bigeye thresher
shark received a high vulnerability ranking (No. 2) in the ERA rank for longline gear because it was characterised
one of the least productive shark species, and highly susceptible to longline geée iBekw productivity, bigeye
thresher shark has a low vulnerability ranking to purse seine gear due to its low susceptibility for this particular ge
The current |1 UCN threat bgdayathresiseshark gloldaNy (Tlabi®). Therk is a @auciyp p |
of information available on this species and this situation is not expected to improve in the short to texdium
There is no quantitative stock assessnagmtlimited basic fishery indicators currently available for bigeye thresher

% The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
% scientific obsevers shall be allowed to collect biological samples from thresher sharks that are dead at haulback, provided that theesamples
part of the research project approved by the Scientific Committee (or the Working Party on Ecosydt8ysatch).
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shark in the Indian Ocean therefore the stock status is highly unc&igéye threshesharks a& commonly taken by
a range of fisheries in the Indian Ocean. Because of their life history charactérigieys are relatively long lived
(+20 years), mate at 93 years, and have few offspringi @ pups every year), thbigeye thresheshark is
vulnerable to overfishingrherefore stock status remaimscertain (Tablel).

Outlook. Current longline fishing effort is directed to other species, howbigayethreshersharks is a common
bycatch these fisheries. Hooking mortality is apparently very high, therefore IOTC regulation 10/12 prohibitine
retaining of any part of thresher sharks onboard and promoting life release of thresher shark are apparetitlg ineffe
for species conservatiorMaintaining 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 Resolution 12/09 a
reluctance of fishing flet to report information on discards/Am@tained catch. The impact of piracy in the western
Indian Ocean has resulted in the displacement and subsequent concentration of a substantial portion of longline fis
effort into other areas in the southern aadtern Indian Ocean. It is therefore unlikely that catch and effdrigepe
threshershark will decline in these areas in the near future, which may result in localised depletion. The followin
should be noted:

T
T

The available evidence indicates considiée 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
should be investigated further as a priority.

Noting that current catchgprobably largely underestimated) are estimated at an average ~98 t over the las
five years, ~465 t in 2012, maintaining or increasing effort will probably result in further declines in biomass
productivity and CPUE.

Mechanisms need to be developed by @ommission 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 Managen
Measures adopted by the Commission:

T

Resolution 13/0®n the recording of catch and effort by fishing vessels in the IOTC area of comatence
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those under 24 metres if they fish outside the EEZs of tt
flag States within the IOTC area ofrmpetence. As per this Resolution, catch of all sharks must be recorded
(retained and discarded).

Resolution 13/0@®n a scientific and management framework on the conservation of shark species caught i
association with IOTC managed fisheripsohibits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@arkhafhinus
longimanu$ (and requests for all other species) by all vessels on the IOTC record ofismathassels or
authorised to fish for tuna or tuige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductive tracts, stomachs) from oceanic whitetip sharks that
dead at haulback aradtisanal fisheries for the purpose of local consumption, and will conduct a review and
an evaluation of the interim measure in 2016.

Resolution 12/090n the conservation of thresher sharks (family Alopiidae) caught in association with
fisheries in the IOC area of competengarohibits fishing vessels flying the flag of IOTC Members and
Cooperating noi€Contracting Parties (CPCs) from retaining on board, transhipping, landing, storing, selling ot
offering for sale any part or whole carcass of thresher sludréll the species of the family Alopiidae.

Resolution 11/04on a Regional Observer Schemegjuires data on shark interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) stadely on 1
2010.

Resolution 10/0Mandatory statistical requirements for IOTC Members and CooperatingQdonracting

Par t i e sindicaidd @& thé provisions, applicable to tuna and-ikeaspecies, are applicable to shark
species.
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1 Resolution 05/08Concerningthe 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 &
ratio of fin-to-body weight for shark fins retained onboard a vessel.

Extracts from Resolutions 13/03, 13/06, 12/09, 11/04 and 05/05

RESOLUTION 13/03 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, pdileeahdndline and trolling fishing vessels flyir
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 dgtgifenayear to the 10T(
Secretariat by June 3@f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
SHARK SPECIES CAUGHT IN ASSOCIATION WITH I0TC MANAGED FISHERIES

Para. 8. CPCsspecially those targeting sharks, shall submit data for sharks, as required by IOTC data reporting procedu

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 CooperatingCootmacting Party (CPCs) are prohibited frg
retaining on board, transhipping, landing, storing, selling or offering for sale any part or whole carcass of threshurashues
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, threshieers
brought along side for taking on board the vessel.

Pam. 4 CPCs shall encourage their fishers to record and report incidental catches as well as live releases. These fiiata
kept at the IOTC Secretariat.

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10. Observers shall:

b) Observe anastimate catches as far as possible with a view to identifying catch composition and monitoring disea
catches and size frequency

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONTRACTI NG PARTIES (CPC6S)

Pam. 3. The provisions, applicable to tuna and ke species, shall also be applicable to the most commonly caught
species and, where possible, to the less common shark species.

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
available historical data.

Para. 3. CPCs shall take the necessary measures to rea@ititbein fishermen fully utilise their entire catches of sharks.

utilisation is defined as retention by the fishing vessel of all parts of the shark excepting head, guts and skingntafHegbc
landing.

FISHERIES I NDICATORS

Bigeye thresheshark: General

Bigeye thresher sharélopias superciliosysis foundin pelagic coastal and oceanic waters throughout the tropical
and temperate oceans worldwide (Fig. 1). Found in coastal waters over the continental shelves, sometimes ¢
inshore in shllow waters, and on the high seas in the epipelagic zone far from land; also caught near the bottom
deep water on the continental slopes (Compagno 2001). It can be found near the surface, and has even been rec
in the intertidal, but it is commorielselow 100m depth, occurs regularly to at least 500 m deep and has been recorde
to 723 m deep (Compagno 2001, Nakano et al. 2003). No predation on bigeye thresher sharks has been report
date; however it may be preyed upon by makos, white sharksillrdvhales. Fishing is the major contributor to
adult mortality. This species used its long tail to attack prey (Compagno 2001, Aalbers et alT@blE03. outlines
some of the key life history traits of bigeye thresher shark in the Indian Ocean.
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Fig. 1.Bigeye thresher sharthe worldwide distribution of the bigeye thresher shark (source: FAO)
TABLE 3. Bigeye thresher sharBiology of Indian Ocean bigeye thresher shalopias superciliosys

Parameter Description

Range and In the tropical Indian Ocean, the greatest abundance of bigeye thresher shark occurs at depths of 50 td
stock structure| temperatures ranging from 8 to 25°@.is considered a highly migratory species, however, no publ
information on horizontanovements obigeye thresher shark is known for the Indian Ocean. This species e
a prominent diurnal pattern in vertical distribution spending daytime at the depth between 200 and 700 m
migrating to the upper layers at night. Bigeye thresher sharlsdditary fish however it is often caught in the s
areas and habitats as pelagic thresher shligsas pelagicusArea of overlap with IOTC management are|
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 oldd
thresher sharks reported were a 19 year old male and a 20 year old female for fish ~ 370 cm TL. T4
consideration that maximum length éxceed 400 cm longevity is apparently around 3@5/earsIn the Easter
Atlantic Ocean, the maximum ages reported in a recent life history study were 22 years for females and 1]

males.
Maturity Age: Sexual maturity is attained H# 13 years (females); 20 years (males).
(50%) Size: Males mature at 27800 cm total length (TL) and females at 335 cm TL.

Size at 50% maturity from the eastern Atlantic Ocean was estimated at 206 cm FL for females (95%21B
cm FL), and 160 cm FLof males (95% CI: 15864 cm FL)

Reproduction | Bigeye thresher shark is an aplacental viviparous with oophagy species.
Fecundity: very low (R4)

A Generation time: around 15 years (due to oophagy)
A Gestation Period: 12 months
A Reproductive cycleunknown

Of the thresher sharks, the Bigeye Thresher has the lowest rate of annual increase, estimated at 1
sustainable exploitation, or 0.002009.

Size (length | Maximum size is around61cmTL.
and weight) New-born pups are around 6%40 cm TL.
Length weight relationship for both sexes combined in the Indian Ocean is TW=0.15&1%°7582

SourcesChenetal. 1997, Lui et al. 1998, Compagno 2001, Nakano et al. 2003, Weng & Block 2004, AmoriraG&t7alCortés 2008, Dulvy
et al.2008, Smithet al.2008, Stevens et al. 2010, Fernan@gzvalho et al. 2011, Fernand€arvalho et alin press

Bigeye thresher sharkFisheries

Bigeye thresher shaire often targeted by some recreational, dathistrial and artisanal fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries) (Table 4). Typically, the fisheries take bigey
thresher sharks between 1200 cm FL or 40 to 120 kg (Romanov pers comm). In Australia thresher sharks used tc
be a target of sport fiermen. Sport fisheries for oceanic sharks are apparently not so common in other Indian Oce;
countries.

There is Ilittle information on the fisheries prior
others do collect it bufail to report to IOTC. It appears that significant catches of sharks have gone unrecorded i
several countries. Furthermore, many existing catch records probablyrapdesent the actual catches of sharks
because they do not account for discards (penat 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 weig|
FAO also compiles landings data on elasmobranchs, but their statigdi limited by the lack of specigsecific data
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and data from the major fleets. Thresher sharks were marketed both locally and in European markets until at leas
until early 2011 despite IOTC Resolution 12/09. The practice of shark{ is considred to be regularly occurring

and on the increase for this species (Clarke et al. 2006, Clarke 2008). Thelgast mortality isinknown but
probably high. In longline fisheries bigeye thresher sharks are often hooked by the tail (Compagno 2001y Romar
pers comm) and die soon afterward. Therefore they are discarded dead if not retained. In most cases discarded s
are not recorded in fisheries logbooks. Therefore the current measures (notably Resolution 12/09) appear to
limited conservation efict while contributing to further loss of fisheries data. Other types of conservation efforts suct
as protected areas should be considered for this species group by the WPEB, taking into account a detailed analy:
catch di stri buthbumaanceaderided fhiomoesearphadétes 6 of a

TABLE 4. Bigeye thresher sharlEstimated frequency of occurrence and bycatch mortality in the Indian Ocean
pelagic fisheries.

LL

Gears PS SWO | TUNA 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, Anderson & Ahmed 1993, Romanov 2002, 2008, Ariz et al. 2006, Peterson et al. 2008, Romanov et
2008.

Bigeye thresher sharkCatch trends

The catch estimates fdrigeye thresheshark are highly uncertain, as is their utility in terms of minimum catch
estimates (Table 5). Five CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and Ur
Kingdom), I.R. Iran, South Africa, and Sri Lanka) while thirté&faCs have reported partial data or data aggregated
for all species (i.e. Belize, China, Indonesia, Japan, Rep. of Korea, Malaysia, Mozambique, Oman, Philippine
Seychelles, Mauritius, Uerritories, Vanuatu).

TABLE 5. Bigeye thresher sharkatch estimates for bigeye thresher shark in the Indian Ocean for 2010 to 2012.

Catch 2010 2011 2012
bigeye threshel 8t 5t 465 t

Most recent catch (reported) ]
nei-sharks 51,581t 53,658 t 42,793 t
Mean catch (reported) over the last 5 y¢a08 2012) bigeye threshel 98t
neisharks 48,708 t

Note that reported shark catches are incomplete. The catches of sharks are usually not reported and when they are
might not represent the total catches of this species but simply those retained on board. It is also likely that
amounts recorded m@f to weights of processed specimens, not to live weights. In 2012, 1 country reported catches
bigeye thresher sharks in the IOTC area of competence.

A recent project estimated possible thresher shark catches for fleets/countries based on thshatkocafch over
target species by metier (Murua et al 2013). The estimation was done using target species nominal catch from
IOTC database and assuming that target catches have been accurately declared. The estimated catch from this
highlightedthat the possible underestimation of thresher shark in the IOTC database is considerable (i.e. the estime
catch is around 70 times higher than the declared/report and contained in the IOTC database).

Bigeye thresher sharkNominal and standardised CPUEends

Data not available at the IOTC Secretarfdtere are no surveys specifically designed to assess shark catch rates in th
Indian OceanHistorical research data shows overall decline both in CPUE and mean weight of thresher shar
(Romanov persomm).

Bigeye thresher sharkAverage weight in the catch by fisheries
Data not available.

Bigeye thresher sharkNumber of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for bigeye thresher sharkeeasundertaken by the I0TC Working Party on
Ecosystems and Bycatch.
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APPENDIX XXX
EXECUTIVE SUMMARY : PELAGIC THRESHER SHARK

‘,‘* Indian Ocean Tuna Commission

iotc

Status of the Indian Ocean pelagic thresher shark (PTHAlopias pelagicuy

TABLE 1. Pelagic thresher shark: Status pelagic thresher §Alias pelagicusin the IndianOcean

2013 stock
Areal Indicators status
determination

Reported catch 2012 328t
Not elsewhere included (nei) sharl 42,793 t
Average reported catch 2008)12: 76t

Not elsewhere included (nei) shark 48,708 t

Indian Ocean MSY- | unknown Uncertain

Faor2Fmsy: | unknown

SB012SBusy: | unknown
SBy014SBo: | unknown

IBoundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SRa/SBusy< 1) Stock not overfished (S/g/SBMSYO ]
Stock subject to overfishingfz/Fusy> 1)
Stock not subject to overfishingygE/FMSYO 1)

Not assessed/Uncertain

TABLE 2. Pelagic thresher sharlkJCN threat status of pelagic thresher sh@klopias pelagicu$ in the Indian
Ocean

IUCN threat status®’
WIO EIO

Common name Scientific name Global
status
Pelagic thresher shark | Alopias pelagicus Vulnerable T T

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; E3tern Indian Ocean
SourcesiUCN 2007, Reardon et al. 2009

NOTE: I0TC Resolution 12/0®Dn the conservation of thresher sharks (family Alopiidae) caught in association with
fisheries in the IOTC area of competengeohibits retention onboard, transhipgi landing, storing, selling or
offering for sale any part or whole carcass of thresher sharks of all the species of the family Afopiidae

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock status.There remains considerable uncertainty in the stock status due to lack of information necessary f
assessment or to for the development of other indicators of the stock (Table 1). The ecological risk assessment (E
conducted for the Indian Ocean by iIMPEB and SC in 2012 (I0OTIQ012 SC15 INF10 Rev_1) consisted of a semi
guantitative risk assessment analysis to evaluate the resilience of shark species to the impact of a given fishery
combining the biological productivity of the species and its suiiigtto each fishing gear type. Pelagic thresher
shark received a high vulnerability ranking (No. 3) in the ERA rank for longline gear because it was characterised
one of the least productive shark species, and with a high susceptibility to lagegindDespite its low productivity,
pelagic thresher shark has a low vulnerability ranking to purse seine gear due to its low susceptibility for th
particular gear. The current | pealic thrésheghark glokatlydlrablez). o f
There is a paucity of information available on this species and this situation is not expected to improve in the short
mediumterm. There is no quantitative stock assessraadiimited basic fishery indicators currently available for

2" The proess of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
8 scientific observers shall be allowed to collect biological samples from thresher sharks that are dead at haulbackhardvidsampkeare
part of the research project approved by the Scientific Committee (or the Working Party on Ecosydt8ysatch).
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pelagt thresher shark in the Indian Ocean therefore the stock status is highly uné®etagic threshesharks as
commonly taken by a range of fisheries in the Indian Ocean. Because of their life history charadtehstcare
relatively long lived (+ R years), mature at8 years, and have few offspring (2 pups every yearpéetagic thresher
shark is vulnerable to overfishingherefore stock status remaimscertain (Tablel).

Outlook. Current longline fishing effort is directed to other species, howpekagic threshesharks is a common
bycatch these fisheries. Hooking mortality is apparently very high, therefore IOTC regulation 10/12 prohibitine
retaining of any part of thresher ska onboard and promoting life release of thresher shark are apparently ineffective
for species conservatiorMaintaining or increasing effort will probably result in further declines in biomass,
productivity and CPUE. However there are few data to esn@PUE trends, in view of IOTC regulation 10/12 and
reluctance of fishing fleet to report information on discardstedained catch. The impact of piracy in the western
Indian Ocean has resulted in the displacement and subsequent concentration ahtiaduastion of longline fishing
effort into other areas in the southern and eastern Indian Ocean. It is therefore unlikely that catch ancpefémicon
threshershark will decline in these areas in the near future, which may result in localisetiaeplhe following
should be noted:

I The available evidence indicates considerable risk to the status of the IO stock at current effort levels.

I Two important sources of data that inform the assessment, total catches and CPUE are highly uncertain |
should be investigated further as a priority.

1 Noting that current catches (probably largely underestimated) are estimated at an average ~76 t over the
five years ~328 t in 2012, maintaining or increasing effort will probably result in further deiclibesmass,
productivity and CPUE.

1 Mechanisms need to be developed by the Commission to encourage CPCs to comply with their reporti
requirement on sharks.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Ecosystem8wratch 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 Managen
Measures adopted by the Commission:

1 Resolution 13/0®n the recording of dah and effort by fishing vessels in the IOTC area of competatse
out the minimum logbook requirements for purse seine, longline, gillnet, pole and line, handline and trollin
fishing vessels over 24 metres length overall and those under 24 meties fish outside the EEZs of their
flag States within the IOTC area of competence. As per this Resolution, catch of all sharks must be recorc
(retained and discarded).

1 Resolution 13/0@®n a scientific and management framework on the conservation of §egles caught in
association with IOTC managed fisheripsohibits, as an interim pilot measure, the retention onboard,
transhipment, landing or storing any part or whole carcass of oceanic whitetip s@arkhafhinus
longimanu$ (and requests for atither species) by all vessels on the IOTC record of authorised vessels or
authorised to fish for tuna or tuige species, with the exception of observers who are permitted to collect
biological samples (vertebrae, tissues, reproductive tracts, stonieminspceanic whitetip sharks that are
dead at haulback and artisanal fisheries for the purpose of local consumption, and will conduct a review a
an evaluation of the interim measure in 2016.

1 Resolution 12/090n the conservation of thresher sharks (fanflippiidae) caught in association with
fisheries in the IOTC area of competerm®hibits fishing vessels flying the flag of IOTC Members and
Cooperating noi€Contracting Parties (CPCs) from retaining on board, transhipping, landing, storing, selling ot
offering for sale any part or whole carcass of thresher sharks of all the species of the family Alopiidae.

1 Resolution 11/04on a Regional Observer Schemeguires data on shark interactions to be recorded by
observers and reported to the IOTC within 150 d@jie. Regional Observer Scheme (ROS) started'duily
2010.

1 Resolution 10/02Mandatory statistical requirements for IOTC Members and CooperatingQdmtracting
Par t i e sindicaidd @& thé provisions, applicable to tuna and-ikeaspecies, are applicable to shark
species.

1 Resolution 05/08Concerning the conservation of sharks caught in association with fisheries managed by
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IOTC includes minimum reporting requiremetits sharks, calls for full utilisation of sharks and includes a
ratio of fin-to-body weight for shark fins retained onboard a vessel.

Extracts from Resolutions 13/03, 13/06, 12/09, 11/04 and 05/05

RESOLUTION 13/03 ON THE RECORDING OF CATCH AND EFFORT BY F ISHING 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 fethsnityires
its flag and authorized to fish species managed by IOTC be subjedata eecording system.

Para. 8 (start). The flag State and the States which receive this information shall provide all the data for any givthe {e€ar@
Secretariat by June 3@f the following year on an aggregated basis.

RESOLUTION 13/06 ON A SCIENTIFIC AND MANAGEMENT FRAMEWORK ON THE CONSERVATION OF
SHARK SPECIES CAUGHT IN ASSOCIATION WITH I0TC MANAGED FISHERIES

Para. 8. CPCs, especially those targeting sharks, shall submit data for sharks, as required by IOTC data reporting procec

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 Cooperatingcootmacting Party (CPCs) are prohibited frg
retaining on board, transhipping, landing, storing, selling or offering for sale any part or whole carcass of thresharaghtmis
species of the family Alopiidae, with the exception of paragraph 7.
Para. 3 CPCs shall require vessels flying their ftagromptly release unharmed, to the extent practicable, thresher sharks
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. Thdse thata
kept at the IOTC Secretariat.

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 dis
catches and siZeequency

Resolution 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND COOPERATING
NON-CONTRACTI NG PARTIES (CPC6S)

Para. 3. The provisions, applicable to tuna and-tikeaspecies, shall also be applicable to the most commonly caught
species and, where possible, to the less common shark species.

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 M@tldd@ reporting procedures, includi
available historical data.

Para. 3. CPCs shall take the necessary measures to require that their fishermen fully utilise their entire catches-afl g

utilisation is defined as retention by the fishing vesddll parts of the shark excepting head, guts and skins, to the point @
landing.

FISHERIES I NDICATORS

Pelagic thresher sharkGeneral

Pelagic thresher shaflopias pelagicusis acommon shark in pelagic coastal and oceanic waters throughout the
tropical IndePacific (Fig. 1). This species is commonly confused with common thresher gtapkaé vulpinuy

which is mostly temperate species and often recorded under wrong name. Apparently most of tropical records
common thresher sharks in theltrPacific 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 ar
is epipelagic from the surface to at least 300 mtldgCompagno 2001). It aggregates around seamounts and
continental slopes (Compagno 2001). No predation on pelagic thresher sharks has been reported to date; how
being smalles species among thresher sharks it may be preyed upon by bigger speeisdigecishark, makos,
white sharks, and killer whales. Fishing is a major contributor to adult mortality. This species used its long tail 1
attack prey (Compagno 2001, Aalbers et al. 20T@ple 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 sharkhe worldwide distribution of the pelagic thresher shark (source: FAO).
TABLE 3. Pelagic thresher sharRiology of Indian Ocean pelagic thresher shalopias pelagicus

Parameter Description

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 251€is considered as highly migratory species however no published information o
horizontalmovements of pelagic thresher shark is known for the Indian Ocean. Apparently pelagic thresher shark ig
solitary fish however it is often aggregated around seatsar over continental slopestea 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 oldesineslaeyig
sharks reported were a 20 year old male (170 cm SL) and a 28 year old female for fish ~ 188 cm SL.

Maturity Age: Sexual maturity is attained aB8sears (females),i B years (males).

(50%) Size: Males mature at 14815 cm standard length (Sahd females at 14350 cm TL.

Reproduction | Pelagic thresher shark is an ovoviviparous species, without a placental attachment.
A Fecundity: very low (2)
A Generation time:8L0 years
A Gestation period: <12 months
A Reproductive cycle: unknown
Its potential annual rate of population increase under sustainable fishing is thought to be very low and has beentes
or 0.033

Size (length [ Maximum size is around 365 cht..
and weight) New-born pups are around 1580 cm TL.
Length weightrelationship for both sexes combined in the Indian Ocean is TW=0.00"E18%24®

Sourcesiui et al.1998,Compagno 200IReardon et al. 2004Qulvy et al 2008

Pelagic thresher sharkFisheries

Pelagicthresher sharkre often targeted by somecreational, semindustrial and artisanal fisheries and are a bycatch
of industrial fisheries (pelagic longline tuna and swordfish fisheries) (Table 4). Typically, the fisheries take pelag
thresher sharks between 1290 cm FL or 20 to 90 kg (Romanogns 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 Oc
countries.

There is Ilittle informati on on unthes stilf fail solcalect sleask dgparwhile r
others do collect it but fail to report to IOTC. It appears that significant catches of sharks have gone unrecordec
several countries. Furthermore, many existing catch records probablyrapteEsent thecaual 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 o
sharks usually discarded because of their size or condition) or they reflect dressed weights instead of tsze weigl
FAO also compiles landings data on elasmobranchs, but their statistics are limited by the lack e$ppetiesiata

and data from the major fleets. Thresher sharks were marketed both locally and in European markets until at leas
until early 201 despite IOTC Resolution 12/09. The practice of sharkrfg is considered to be regularly occurring
and on the increase for this species (Clarke et al. 2006, Clarke 2008). The bycatch/release mortalitykradevis

but probably high. In longline fisheries pelagic thresher sharks are often hooked by the tail (Compagno 2001) and
soon afterward. Therefore they are discarded dead if not retained. In most cases discarded sharks are not recorc
fisheries lgbooks. Therefore the current IOTC measures (notably Resolution 12/09) appear to have limite
conservation effect while contributing to further loss of fisheries data. Other types of conservation efforts such
protected areas should be considered far $piecies group by the WPEB, taking into account a detailed analysis of
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catch distribution and &édhotspotsd of abundance der

this species with common thresher shark aggravate situation withodlataion.

TABLE 4. Pelagic thresher sharEstimated frequency of occurrence and bycatch mortality in the Indian Ocean
pelagic fisheries.

Gears PS SWO LL| TUNA 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

SourcesBoggs 1992, Romanov 2002, 2008
Pelagic thresher sharkCatch trends

The catch estimates f@elagic thresheshark (Table 5) are highly uncertain as is their utility in terms of minimum
catch estimates. Five our CPCs have reported detailed data on sharks (i.e. Australia, EU (Spain, Portugal and Ur
Kingdom), I.R. Iran. South Africa, and Sri Lanka) while teéh CPCs have reported partial data or data aggregated
for all species (i.e. Belize, China, Indonesia, Japan, Rep. of Korea, Malaysia, Mozambique, Oman, Philippine
Seychelles, Mauritius, Uiterritories, Vanuatu).

TABLE 5. Pelagic thresher shar€atch eBmates for pelagic thresher shark in the Indian Ocean for 2010 to 2012.

Catch 2010 2011 2012
pelagic threshel 20t 171t 328t

Most recent catch (reported) )
neisharks 51,581t 53,658 t 42,793 t
Mean catch (reported) over the last 5 ye pelagic threshel 76t
(20082012) neisharks 48,708t

Note that reported shark catches are incomplete. The catches of sharks are usually not reported and when they are
might not represent the total catches of this species but simply those retained on board. It is also likely that
amounts recorded mf to weights of processed specimens, not to live weights. In 2012, one country reported catch
of pelagic thresher sharks in the IOTC region.

A recent project estimated possible thresher shark catches for fleets/countries based on the ratio oftsloaede cat
target species by metier (Murua et al 2013). The estimation was done using target species nominal catch from
IOTC database and assuming that target catches have been accurately declared. The estimated catch from this
highlighted that the@ossible underestimation of thresher shark in the IOTC database is considerable (i.e. the estimat
catch is around 70 times higher than the declared/report and contained in the IOTC database).

Pelagic thresher sharkNominal and standardised CPUE Trends

Data not available at the IOTC Secretarfdtere are no surveys specifically designed to assess shark catch rates in th
Indian Ocean Historical research data shows overall decline both in CPUE and mean weight of thresher shark
(Romanov pers com).

Pelagic thresher sharkAverage weight in the catch by fisheries
Data not available.

Pelagic thresher sharkNumber of squares fished

Catch and effort data not available.

STOCK ASSESSMENT

No quantitative stock assessment for pelagic thresher shark hasimsentaken by the IOTC Working Party on
Ecosystems and Bycatch.

LITERATURE CITED

Aalbers SA, Bernal D, Sepulveda CA (2010) The functional role of the caudal fin in the feeding ecology of th
common thresher shark Alopias vulpinus. J Fish BiollB&31868

Boggs CH (1992) Depth, capture time and hooked longevity of longlinght pelagic fish: timing bites of fish with
chips. Fish Bull 90:64558

Page257of 312



|OTCi 20131 SC16 R[E]

Clarke S (2008) Use of shark fin trade data to estimate historic total shark removals in the @tieatic Aquat
Living Res 21:373881

Clarke SC, McAllister MK, MilnerGulland EJ, Kirkwood GP, Michielsens CGJ, Agnew DJ, Pikitch EK, Nakano H,
Shivji MS (2006) Global estimates of shark catches using trade records from commercial readiett
9:11151126

Compagno LJV (2001) Sharks of the world. An annotated and illustrated catalogue of shark species known to d:
Volume 2. Bullhead, mackerel and carpet sharks (Heterodontiformes, Lamniformes and Orectolobiformes
FAO Species Catalogue for Fishery Ragps. No 1. Vol. 2. FAO, Rome (ltaly). 269 p

Dulvy NK, Baum JK, Clarke S, Compagno LJV, Cortes E, Domingo A, Fordham S, Fowler S, Francis MP, Gibson (
Martinez J, Musick JA, Sol do A, Stevens JD, IVal
status and conservation of oceanic pelagic sharks and rays. Aquatic Conservation: Mar FreshwEcosys18, £
482

IUCN (2007) UCN Species Survival Commi ssi onds Shark Speci

Liu K-M, Chen GT, Liao T-H, Joung &J (1999) Age, growth, and reproduction of the pelagic thresher shknpias
pelagicusin the Northwestern Pacific. Copeia 1999;%6B

Murua H, Santos MN, Chavance P, Amande J, Seret B, Poisson F, Ariz J, Abascal FJ, Bach P, Coelho R, Korte
(2013) EU projetfor the provision of scientific advice for the purpose of the implementation of the EUPOA
sharks: a brief overview of the results for Indian Ocean. 2ZDC3 WPEBO09 19

Reardon M, Marquez F, Trejo T, Clarke SC (208f)pias pelagicusin: [IUCN 2013. IUCNRed List of Threatened
Species. Version 2013.1. <www.iuchredlist.org>. Downloaded on 15 September 2013.

Romanov EV (2002) Bycatch in the tuna pussine fisheries of the western Indian Ocean. Fish Bull 160080

Romanov EV (2008) Bycatch and discardshia Soviet purse seine tuna fisheries on F#sBociated schools in the
north equatorial area of the Western Indian Ocean. Western Indian Ocean J Mar Stir4:163

Romanov E, Bach P, Romanova N (2088gliminary estimates of bycatches in the western egahatndian Ocean
in the traditional multifilament longline gears (196289) IOTC Working Party on Ecosystems and Bycatch
(WPEB) Bangkok, Thailand. 202 October, 2008. 18 p

Page2580f 312



|OTCi 20131 SC16 R[E]

APPENDIX XXX
EXECUTIVE SUMMARY : MARINE TURTLES

Status of marineturtles in the Indian Ocean

TABLE 1. Marine turtles: IUCN threat status for all marine turtle species repageashught 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 Dermochelys coriacea Critically Endangered
Loggerhead Caretta caretta Endangered
Olive ridley Lepidochelys olivacea Vulnerable

SourcesMarine Turtle Specialist Group 1996, Red List Standards & Petitions Subcommittee 1996, Sarti Martinez (Marine Turtl
Specialist Group) 2000, Seminoff 2004, Abi@tobois & Plotkin 2008, Mortimer et al. 2008/CN 2012

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusNo assessment has been undertaken by the IOTC WPEB for marine turtles due to the lack of data be
submitted by CPCs. However, the currémernational Union for Conservation of Nature (IUCtiyeat status for
each of the marine turtle species reported as caught in IOTC fisheries to date is proVigd thlit is important to

note that a number of international global environmental dsc{e.g. Convention on Migratorfgpecies (CMS),
Convention on Biological Diversity (CBD)), as wels numerous fisheries agreements obligate States to provide
protection for these species. While the status of marine turtles is affected by a range ©6tattas degradation of
nesting beaches and targeted harvesting of eggs and turtles, the level of mortality of marine turtles due to captur:
gillnets is likely to be substantial as shown by the Ecological Risk Assessment undertaken in 2012/13;dmrdban o
magnitude higher than longline and purse seine gears for which mitigation measures are in place.

Outlook. Resolution 12/040n the conservation of marine turtleeludes an annual evaluation requirement (para. 17)
by the Scientific Committee. Howe¥;, 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 repor
requirements for marine turtles, the WPEB and the SC wdglitiotue to be unable to address this issue.
Notwithstanding this, it is acknowledged that the impact on marine turtle populations from fishing for tuna and tun
like species may increase if fishing pressure increases, or if the status of the maripeputdgons worsens due to
other factors such as an increase in fishing pressure from other fisheries or anthropological or climaticTihgacts.
following should be noted:

1 The available evidence indicates considerable risk to marine turtles in the Qudian.

1 The primary source of data that drive the ability of the WPEB to determination a status for the Indial
Ocean, total interactions by fishing vessels, is highly uncertain and should be addressed as a matte!
priority.

9  Current reported interactiomse known to be a severe underestimate: 39 interactions reported in 2010 by
3 CPCs.

1 The Ecological Risk Assessment conducted by Nel et al. (2013) concluded that, from the limited dat
received on longlining and purse seining, the former posed the gappsment risk to marine turtles. The
ERA estimated that ~3,500 marine turtles are caught by longliners annually, followed by ~250 turtles p.
in purse seine operations. Two separate approaches to estimate gillnet impacts on sea turtles, base
very limited data, calculated that ~ 52,425 turtles p.a. or 111481,500 turtles p.a. are caught in

2 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
Page2590f 312




|OTCi 20131 SC16 R[E]

gilinets (with a mean of the two methods being 29,488 turtles p.a.) Anecdotal/published studies reportc
values of >5000 16 000 turtles p.a. for each of justlia, Sri Lanka and Madagascar. Of these reports,
green turtles are under the greatest pressure from gillnet fishing, constituiiB§%0of catches.
Loggerhead, hawksbill and olive ridley turtles are caught in varying proportions depending on the regior

1 Maintaining or increasing fishing effort in the Indian Ocean without appropriate mitigation measures ir
place, will likely result in further declines in biomass.

9  That appropriate mechanisms are developed by the Complomaitteeto ensure CPCs comply with
their data collection and reporting requirements for marine turtles.

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 MeastL
adopted by the Commission:

1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of soepete

1 Resolution 12/040n the conservation of marine turtlescognizes 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
Indian Ocean can adversely pact 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 chat
of survival for any marine turtles returned to the sea after capture.

1 Resolution 11/04n a Regional Observer Schemeguires data on marine turtle interactions to be recorded by
observers and reported to the IOTC within 150 days. The Regional Observer Scheme (ROS) stadely on 1
2010, and aims to collect scientific @pger 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 unc
Resolution 11/04 in conjunction with the reporting requirements under Resolution 12400 tat all CPCs
should be reporting marine turtle interactions as part of their annual report to the Scientific Committee.

Extracts from Resolutions 11/04 and 12//04
RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
Para. 10. Observers shall:

b) Observe athestimate catches as far as possible with a view to identifying catch composition and monitoring discar
catches and size frequency;

RESOLUTION 12/04 ON MARINE TURTLES
Para. 3. CPCs shall collect (including through logbooks and observer progradrmovide to the IOTC Secretariat no late
than 30 June of the following year in accordance with Resolution 10/02 (or any subsequent revision), all data on thé)
interactions with marine turtles. The data shall include the level of logboolsernas coverage and an estimation of total
mortality of marine turtles incidentally caught in their fisheries.
Para. 7. CPCs with gillnet vessels that fish for species covered by the IOTC Agreement shall:

a) require that operators of such vessels recorahaililénts involving marine turtles during fishing operations in the

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:

c) requirethat operators of such vessels record all incidents involving marine turtles during fishing operations ir
logbooks and report such incidents to the appropriate authorities of the CPC
Para. 9. CPCs with purse seine vessels that fish for speciesd@dyethe IOTC Agreement shall:

c) require that operators of such vessels record all incidents involving marine turtles during fishing operations i
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 or]
and location of release.

INDICATORS
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Biology and ecology

Six species of marine turtles inhabit the Indian Ocean and likely interdctthe fisheries for tuna and tutike
species. The following section outlines some key aspects of their biology, distribution and historical exploitation.

Flatback turtle

The flatback turtle Natator depressygyets its name from its relatively flatmooth shell, unlike other marine turtles
which have a high domed shell. Flatback turtles have the smallest migratory range of any marine turtle species
this restricted range means that the flatback turtle is vulnerable to habitat loss, espeadilygbsaes. Table 2
outlines some of the key life history traits of flatback turtles.

TABLE 2. Biology of theflatback turtle Natator depressys

Parameter Description

Range and stock | Flatback turtles are found in northern coastal areas, estern Australia's Kimberley region to the Torres S
structure extending as far south as the Tropic of Capricorn. Feeding grounds also extend to the Indonesian Archipela
Papua New Guinea Coast. Flatback turtles have the smallest migratory rangenafriaeyturtle species, though they
make long reproductive migrations of up to 1300 km. Although flatback turtles do occur in open seas, they arg
in inshore waters and bays where they feed on thébstifimed seabed.It is carnivorous, feedingtiyoon softbodied
prey such as sea cucumbers, soft corals, jellyfish, molluscs and prawns.

Longevity unknown

Maturity (50%) unknown

Spawning season | Many females nest every 1 to 5 years, dodour times a season (mean = 2.8), laying clutches of between 50
eggs.
The flatback turtle nests exclusively along the northern coast of Australia.

Size (length and | The flatback turtle is a mediusized marine turtle, growing to up ¢me meter long and weighing up to 90 kg.
weight)

SourcesMortimer 1984, FAO 1990; Limpus 2007

Green turtle

The green turtleGhelonia mydasis the largest of all the haghelled marine turtles and ame of the most widely
distributed and commonest of the marine turtle species in the Indian Ocean. The Indian Ocean hosts some of
largest nesting populations of green turtles in the world, particularly on oceanic islands in the southwest Indian Oce
and on islands in South East Asia. Many of these populations are now recovering after intense exploitation in the |
century greatly reduced the populations; some populations are still declining.

During the 18 and 28 centuries intense exploitation gfeen 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
the turtle found next to the lower shell) for an international mageteral nesting populations in the Indian Ocean
were devastated as a restitible 3 outlines some of the key life history traits of green turtles.

Page261of 312



|OTCi 20131 SC16 R[E]

TABLE 3. Biology of thegreen turtle Chelonia mydas

Parameter Description

Range and stock | Globally distributed and generally found in tropical and subtropical waters along continental coasts and island
structure 30°N and 30°S.

Green turtles primarily use three types of habitat: oceanic beaches (for nesting), convergence zones in the ¢
and benthic feeding grounds in coastal areas. Adults migrate from foraging areas to mainland or island nestir
and may travel hundreds or thousands of kilometers each way. After emerging from the nest, hatchlings swini
where they are balved to caught up in major oceanic current systems and live for several years, feeding clg
surface on a variety of pelagic plants and animals. Once the juveniles reach a certain age/size range, the
pelagic habitat and travel to nearshéoraging grounds. Adult green turtles are unigue among marine turtles in th
are herbivorous, feeding on seagrasses and algae.

Longevity unknown

Maturity (50%) Exact age is unknown, it is believed that sexual maturity is redmteeden 25 an80+ years

Spawning season | Females return to their natal beaches (i.e. the same beaches where they were born) every 2 to 4 years to
several clutches of about 125 eggs at roughigdytintervals several times in a season.

Size (length and | The largest of all the harshelled marine turtles, growing up to 1.2 m long and weighing 18D kg.
weight)

Sources:Mortimer 1984, FAO 1990
Hawksbill turtle

The hawksbill turtle Eretmochelys imbrica)as small to mediursized compared to othararine turtle species and is
although generally not found in large concentrations, are widely distributed in the Indian Ocean. The keratinous (ho
l' i ke) scutes of the hawksbill are known as fivaset oi
articles in both the Orient and Europe. In modern times hawksbill turtles are solitary nesters (although some scient
postulate that before their populations were devastated they may have nested on some beaches in concentrations
thus, deternming population trends or estimates on nesting beaches is difficult. Decades long protection programs
some places, particularly at several beaches in the Indian Ocean, have resulted in population recovery. Tabl
outlines some of the key life histomgaits of hawksbill turtles.

TABLE 4. Biology of thehawksbill turtle Eretmochelys imbrica)a

Parameter Description

Range and stock | Circumtropical, typically occurring from 30°N to 30°S latitude. Adult hawksbill turtles are capable of migiaio
structure distances between nesting beaches and foraging areas, which are generally shorter to migrations of green ang
turtles. Hawksbill turtles use different habitats at different stages of their life cycle, but are most commonly a
with coral reefs. Pogbatchlings (oceanic stage juveniles) are believed to occupy the pelagic environment. Aftg
years in the pelagic zone, small juveniles recruit to coastal foraging grounds. This shift in habitat also involves,
feeding strateigs, from feeding primarily at the surface to feeding below the surface primarily on animals as
with coral reef environments. Their narrow, pointed beaks allow them to prey selectively -bodieft animals lik
sponges and soft corals.

Longevity unknown

Maturity (50%) unknown

Spawning season| Female hawksbill turtles return to their natal beaches evieye@ars to nest. A female may layp3or more, nests in
season, which contain an average of 130 eggs. The largest nesting populdtgmkshill turtles in or around the Indi
Ocean (which are among the largest in the world) occur in the Seychelles, Indonesia and Australia.

Size (length and | In the Indian Ocean, adults weigh 45 to 70 kg, but can grow to as large as 90 kg.
weight)

SourcesMortimer 1984, FAO 1990

Leatherback turtle

The leatherback turtlddermochelys coriacgas 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 thiee#: 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 o
key life history traits of leatherback turtles.
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TABLE 5. Biology of theleatherback turtlefermochéys coriaced

Parameter Description

Range and stock | The leatherback turtle is the most wide ranging marine turtle species, and regularly migrates enormous dist|
structure between the Indian and south Atlantic Oceans. They are commonly fopathgic areas, but they also forage in cod
waters in certain areas. The distribution and developmental habitats of juvenile leatherback turtles are poorly u
While the leatherback turtle is not as common in the Indian Ocean as other spaoigtarit nesting populations 4
found in and around the I ndian Ocean, including i

Islands. Adults are capable of tolerating water temperatures well below tropical and subtropicalnsyraditiospecis
physiological adaptations allow them to maintain body temperature above cool water temperatures. They sp
soft bodied invertebrates found in the water colu

Longevity unknown

Maturity (50%) Exact age is unknown, it is believed that sexual maturity is reached at around 15 years

Spawning season| Females lay clutches of approximately 100 eggs on sandy, tropical beaches. Thég tiest6during a nesting seasd

Size(length and | Mature males and females can grow to 2 m and weigh almost 900 kg.
weight)

Sources:Mortimer 1984, FAO 1990

Loggerhead turtle

The loggerhead turtleCaretta carettq is globally distributed. The hatchlings and juveniles are pelagic, livitigein
open ocean, while the adults forage in coastal areas. Table 6 outlines some of the key life history traits of loggerh
turtles.

TABLE 6. Biology of theloggerhead turtleGaretta caretty

Parameter Description

Range and Circumglobal, occurring throughout the temperate and tropical regions of the Atlantic, Pacific, and Indian Oceans.
stock structure| the Atlantic and Pacific Oceans show that loggerhead turtles can spend decades living on the high seas, crossi
side ofan ocean basin to another before taking up residence on benthic coastal waters. Their enormous heads a
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 redmtacen 12 and 30 years. Age at maturity was estir|
(50%) at 21.6 years in Tongaland, South Africa, through tagging studies.

Spawning Many females nest every 2 to 3 year, threéotar timesa season, laying clutchesagproximately 40 to 190 eggs.
season Loggerhead turtles nest in relatively few countries in the Indian Ocean and the number of nesting females is gene

except on Masirah Island (Sultanate of Oman) which suppoesof only two loggerhead turtles nesting beaches i
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)

SourcesMortimer 1984, FAO 1990Hughes 2010

Olive ridley turtle

The olive ridley turtle liepidochelys olivacgas considered the most abundant marine turtle in the world, with an
estimated 800,000 nesting females annually. The olive ridley turtle has onevadghextraordinary nesting habits in

the natural world. Large groups of turtles gather off shore of nesting beaches. Then, all at once, vast numbers of tul
come ashore and nest in what is known as an "arribada”. During these arribadas, hundredandstlubifemales
come ashore to lay their eggs. In the northern Indian Ocean, arribadas occur on three different beaches along the
of Orissa, India. Gahirmatha used to be one of the largest arribada nesting sites in the world. However, arribi
nestng events have been less frequent there in recent years and the average size of nesting females has been sr
indicative of a declining population. Declines in solitary nesting of olive ridley turtles have been recorded i
Bangladesh, Myanmar, Malaysiand Pakistan. In particular, the number of nests in Terengganu, Malaysia ha:s
declined from thousands of nests to just a few dozen per year. Solitary nesting also occurs extensively throughout
species' range. Despite the enormous numbers of oliley tigrtles 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 ridle
turtles.
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TABLE 7. Biology of theolive ridley turtle Lepidochelys olivacga

Parameter Description

Range and stocK The olive ridley turtle is globally distributed in the tropical regions of the South Atlantic, Pacific, and Indian Otés{
structure mainly a pelagic species, but it has been known to inhabit coastaliastading bays and estuaries. Olive ridley tur
often migrate great distances between feeding and breeding grounds. They have an annual migration frg
foraging, to coastal breeding and nesting grounds, back to pelagic foraging. They canddipthsoof about 150 m
forage.

Longevity unknown

Maturity (50%) | Reach sexual maturity in around 15 years, a young age compared to some other marine turtle species.

Spawning seaso| Many females nest every year, once or twice a season, laying clofdmgsroximately 100 eggs.

Size (length and| Adults are relatively small, weighing on average around 45 kg. As with other species of marine turtles, their
weight) morphology varies from region to region.

SourcesMortimer 1984, FAO 1990

Availability of information on the interactions between marine turtles and fisheries for tuna and tlika species
in the Indian Ocean

The 10TC has implemented data collection measures using onboard observers to better understand the nature
extent ofthe interactions between fisheries for tuna and-tikeaspecies in the Indian Ocean and marine turtles.
Subsequently, IOTC members have implemented a number of national observer programmes that are provic
information on the levels of marine turtle laych. 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 oth
sources and in other regions indicate that threats to maritestare highest from gilinets and longline gear, and to a
lesser extent pursseine gear.

TABLE 8. Members and Cooperating n@ontracting Parties reporting of marine turtle interactions for the years
2008 2012 to the IOTC.

CPCOs 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-raisedobserver data

Taiwan,China

Comoros
For longline fleets: EU,France: 12,
EU,Portugal: 10, EU,Spain: nil, EU,UK: 3
European Average number of interactions estimated
Union* annually from observetata for the
(SE2)=51057) (8352957) (3551057) (3551057) European and French(OT) purse s_eine
fleets. 77% of the marine turtle being
released alive on average.
Eritrea \ |
France (territories)
Guinea
India
51 & 71 turtles caugHhtetween 2005 and
Indonesia 2012 during 2 observers programs (non

raised observer data)
Observer data
Nonraised observer data (6 observered

Iran, Islamic Republic o

Japan trips, July201@Januaray2011)
Kenya

Korea, Republic of | 36 | 0 | | 0 | Nil interaction reported (2012)
Madagascar

Malaysia Nil interaction reported

Maldives, Republicof | [ [ 0 | 0 | Nil interaction reported

Mauritius Nil interaction reported
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Mozambique
Oman, Sultanate of
Pakistan
Philippines | o | o | o | | 0 | Nilinteraction reported
Seychelles
Sierra Leone
Sri Lanka
Sudan
Tanzania
Thailand

UnitedKingdon(OT) |0 | 0 | 0 0 | 0 | Noactive fleet
0

Vanuatu

Nil interaction reported

Yemen

Cooperating Non-Contracting Parties

Senegal 0 0 0 0 0 No activity since 2007

South Africa 15 13 2 14 4 Nonraised observer data include foreign
vessel data

Green = CPC reported level of marine turtle interactions; Red = CPC did not report level marimetéuatidions
*Observer data was reported for the French paesee fleet for 2009 as well as for the La Réunion longline fleet. Moreover, the
observer programme dwoard the EU Pursseine fleet has been discontinued because of piracy activities.

Purse seine

European Union observers (covering on average 5% of the operations annually from 2003 to 2007) reported 74 ma
turtles caught by EU,France and EU,Spain purse seiners over the perié@@D83 The most common species
reported was olive ridley,rgen and hawksbill turtles, and these were mostly caught on log (natural Fish Aggregatiol
Devicesi FAD) sets and returned to the sea alive (although there is no systematic information on survivorship aft
release). Mortality levels of marine turtles doeentanglement in drifting FADs set by the fishery are still unknown
and need to be assessed. The EU has indicated that itsspimsdleet is making progress towards improved FAD
designs aimed at reducing the incidence of entanglement of marine, timtkgling the use of biodegradable
materials. EU,France has indicated that it is already deploying FADs that are likely to reduce the entangled of mar
turtles in both the Atlantic and Indian Oceans, while EU,Spain has indicated that it will conpedtmexts in the
Atlantic Ocean on several FADs designs aimed at reducing the incidence of entanglement of marine turtles, bef
recommending a final FAD design to replace current FADs.

Longline

Information on most of the major longline fleets in the IOiECGurrently 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 marine turtle bycatch mampyrises leatherback turtles, with
lesser amounts of loggerhead, hawksbill and green tirtEestimated 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 highesé catch
reported in one trip was 1.7 marine turtles per 1000 hooks in oceanic waters.

Over the period 1997 to 2000, the Programme Palangre Réunirexa@mined marine turtle bycatch on 5,885
longline sets in the vicinity of Reunion Island {25° S, 4854° 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
hooks over the 4 year study period.

The Fishery Survey of India (FSI) carried out\vey in the whole Indian EEZ using four longline vessels from 2005
to 2009. During this period around 800,000 hooks were deployed in the Arabian Sea, in the Bay of Bengal and in
waters of Andaman and Nicobar. In total 87 marine turtles (79 oliveyridlgreen and 2 hawksbill turtles) were
caught. Catch rates were of 0.302 marine turtles per 1000 hooks in the Bay of Bengal area, 0.068 marine turtles
1000 hooks in the Arabian sea and 0.008 marine turtles per 1000 hooks in the Andaman and Nieobaf vea
highest occurrence of incidental catches in the Bay of Bengal area is probably due to the large abundance of o
ridley turtles whose main nesting ground in the Indian Ocean is on the east coast of India, in the Orissa region.

390TC-2008WPEB-08
*10TC-2006 WPBy-15

®2poisson F. and Taquet M. (2001) Loéespadon: de | a r edexX&me = |
available in the website www.ifremer.fr/drvreunion
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Gillnets

Due to he nature of this gear, the incidental catch of marine turtles is thought to be relatively high compared to that
purseseine and longline gears, however, quantified data for this gear type are almegistemt. While the I0TC
currently has virtuallyno information on interactions between marine turtles and gilinets, the IOSEA database
indicates that the coastal mesh net fisheries occur in about 90% of IOSEA Signatory States in the Indian Ocean,
the fishery is considered to have moderate to retikiigh 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 u
need for careful, systematic information to be collected and report orethisype and its impacts on marine turtles.

Other data sources

The I0TC and the Indian OcednSouthEast Asian Marine Turtle Memorandum of Understanding (IOSEA), an
agreement under the Convention on Migratory Species, are actively collecting a rarffgaradtion on fisheries and
marine turtle interactions. The IOSEA database covers information from a wider range of fisheries and gears tt
those held by the IOTCThe IOSEA Online Reporting Facilfy)compiles information through IOSEA National
Reports on potential marine turtle fisheries interactions, as well as various mitigation measures put in place by
Signhatory States and collaborating organisations. For example, members provide informdistimgreffort and
perceived impacts of fisheries that may interact with marine turtles, including longlines, purse seines, FADs, a
gillnets. While the information is incomplete for some countries and is generally descriptive rather than quantitative,
has begun to provide a general overview of potential fisheries interactions as well as their extent. No information
available for China, Taiwan,China, Japan, Rep. of Korea (among others) which are not yet signatories to IOSE
Information is also praded on such mitigation measures as appropriate handling techniques, gear modification:
spatial/temporal closures etc. IOSEA is collecting all of the above information with a view to providing a regiona
assessment of me mb er S tCaGuiddirnies on ceduping ifisherieseinteradtiang with magine F
turtles.

ASSESSMENT

A number of comprehensive assessments of the status of Indian Ocean marine turtles are available, in addition tc
IUCN threat status:
1 Hawksbill turtlei Marine Turtle Speciast Group 2008 IUCN Red List status assessffient

f Loggerhead turtlé 2009 status review under the U.S. endangered specigs act
1 Leatherback turtlé Assessment of the conservation status of the leatherback turtle in the Indian Ocean ar
SouthEast Asia (DSEA Marine Turtle MoU, 2008}
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APPENDIX XXXI
EXECUTIVE SUMMARY : SEABIRDS
‘* Indian Ocean Tuna Commission T
iotc \

Status of seabirds in the Indian Ocean

TABLE 1. IUCN threat status for all seabird species repodedcaught irfisheries within the IOTC area of
competence.

Common name Scientific name IUCN threat status®’
Albatross

Atlantic Yellow-nosed Albatross Thalassarche chlororynchos| Endangered
Black-browed albatross Thalassarche melanophrys | Near Threatened
Indianyellow-nosed albatross Thalassarche car teri Endangered

Shy albatross Thalassarche cauta Near Threatened
Sooty albatross Phoebetria fusca Endangered
Light-mantled albatross Phoebetria palpebrata Near Threatened
Amsterdam albatross Diomedeaamsterdamensis | Critically Endangered
Tristan albatross Diomedea dabbenena Critically Endangered
Wandering albatross Diomedia exulans Vulnerable
White-capped albatross Thalassarche steadi Near Threatened
Grey-headed albatross Thalassarchehrysostoma Endangered

Petrels

Cape/Pintado petrel Daption capense Least Concern
Greatwinged petrel Pterodroma macroptera Least Concern
Grey petrel Procellaria cinerea Near Threatened
Northern giaripetrel Macronectes halli Least Concern
White-chinned petrel Procellaria aequinoctialis Vulnerable

Others

Cape gannet Morus capensis Vulnerable
Fleshfooted shearwater Puffinus carneipes Least Concern

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusNo assessment has been undertaken by the IOTC WPEB for seabirds due to the lack of data be
submitted by CPCs. However, the currémternational Union for Conservation of Nature (IlUCtdyeat status for
each of the seabird species reported as caudtXTi@ fisheries to date is provided Trablel. It is important to note

that a number of international global environmental accords (e.g. Convention on Migratory Species (CMS), ACA|
Convention on Biological Diversity (CBD)), as well as numerous fishexgggements obligate States to provide
protection for these species. While the status of seabirds is affected by a range of factors such as degradatio
nesting habitats and targeted harvesting of eggs, the level of mortality of seabirds due to feshingtge Indian
Ocean is poorly known, although where there has been rigorous assessment of impacts in areas south of 25 de
(e.g. in South Africa), very high seabird bycatch rates have been recorded in the absence of a suite of proven byc
mitigation measures.

Outlook. Resolution 10/0®n Reducing the Incidental Bycatch of Seabirds in Longline Fishgoid® superseded by

Resolution 12/06 on 1 July, 2014) includes an evaluation requirement (para. 8) by the Scientific Committee in time
the 201 meeting of the Commission. However, given the lack of reporting of seabird interactions by CPCs to dat
such an evaluation cannot be undertaken at this stage. Unless IOTC CPCs become compliant with the data collec
and reporting requirements for seds, the WPEB will continue to be unable to address this issue. Notwithstanding

37 The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only
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this, it is acknowledged that the impact on seabird populations from fishing for tuna atidesgeecies, particularly
using longline gear may increase if fishing pressum@eases.Any fishing in areas with high abundance of
procellariiform seabirds is likely to cause incidental capture and mortality of these seabirds unless measures that t
been proven to be effective against Southern Ocean seabird assemblages aredeftpofollowing should be
noted:

1 The available evidence indicates considerable risk to the status of seabirds in the Indian Ocean.

1 The primary source of data that drive the ability of the WPEB to determination a status for the Indial
Ocean, total intections by fishing vessels, is highly uncertain and should be addressed as a matter
priority.

9 Current reported interactions are a known to be a severe underestimate.

1 That more research is conducting on the identification of hot spots of interaotiovsen seabirds and
fishing vessels.

1 Maintaining or increasing effort in the Indian Ocean without refining and implementing appropriate
mitigation measures, will likely result in further declines in biomass.

9  That appropriate mechanisms are developed &ttmplianceCommitteeto ensure CPCs comply with
their data collection and reporting requirements for seabirds.

1 Resolution 10/06 on reducing the incidental bycatch of seabirds in longline fisheries includes a
evaluation requirement (para. 8) by the Sifien 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 to a number of Conservation and Management Measures adopt
the Commission:

1 Resolution 13/03 on the recording of catch and effort by fishing vessels in the IOTC area of cagnpetenc

1 Resolution 12/080n reducing the incidental bycatch of seabirds in longline fisheisedue to come into
force on 1 July, 2014, will require all longline vessels in the area south of 25 degrees South latitude, to use
least two of the following thremitigation measures:

o0 Night setting with minimum deck lighting
0 Bird-scaring lines (Tori Lines)
0 Line weighting.

1 Resolution 10/060n Reducing the Incidental Bycatch of Seabirds in Longline Fishesesgnizes the
threatened status of some of the seafjrecies found in the Indian Ocean and that longline fishing operations
can adversely impact seabirds. The Resolution makes manifatesssels fishing south of 25°S, the use of
at least two seabird bycatch mitigation measures selected from a tabldingdlt least one measure from
Column A (Table shown below) aimeat 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 seafsls. However, it does not include a mandatory requirement for CPCs to record seabirt
interactions while fishing for tuna and tulilke species in the IOTC area of competence, but rather to report
fiall available information on interactions with seabiéds

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 dischargecontrol
Line shooting device
1 Resolution 10/0Mandatory Statistical Requirements For IOTC Members and Cooperatingantracting
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Parties (CP@s) encourages CPCs to record and report data on seabird interactions. However, if a CP
chooses not to record data on seabird interactions, as permitted under Resolution 10/02, then the requirem
of Resolution 10/06n Reducing the Incidental Bycatch ef8irds in Longline Fisheridsecome void, as the
wording of Resolution 10/06 only requires reporting of data where it is available.

1 Resolution 11/04n a Regional Observer Scherftmmmenced on 1 July 2010) requires data on seabird
interactions to be recoed by observers and reported to the IOTC within 150 déys.Regional Observer
Scheme (ROS) aims to collect scientific observer data on catch and bycatch on, at least, 5% of the fishi
operations of vessel over 24m and vessel under 24m fishing otiteileEEZ. The requirement under
Resolution 11/04 in conjunction with the reporting requirements under Resolution 10/06, means that all CP¢
should be reporting seabird interactions as part of their annual report to the Scientific Committee.

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 obser
accordance with Resolution 11/04 and report these annually.

2. CPCs that have not fully impleanted the provisions of the IOTC Regionao Observer Scheme outline
paragraph 2 of Resolution 11/04 shall report seabrd incidental bycatch through logbooks, including
of species, if possible.

3. CPCs shall provide to the Commission, as part of themual reports, information on how they ar
implementing this measure.

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 hoarethe
implementing this measure and all available information on interactions with seabirds, including bycat
fishing vessels carrying their flag or authorised to fish by them. This is to include details of species
available to enable the SciemtifCommittee to annually estimate seabird mortality in all fisheries within {
IOTC area of competence;

RESOLUTION 11/04 ON A REGIONAL OBSERVER SCHEME
10. Observers shall:

b) Observe and estimate catches as far as possible with a view to idemi#figghgcomposition and monitoring
discards, bycatches and size frequency.

RESOLUTION 10/02 MANDATORY STATISTICAL REQUIREMENTS FOR IOTC MEMBERS AND
COOPERATING NON-CONTRACTI NG PARTIES (CPCO6S):
3. Catch and effort data:

( é) C& &e also encouraged to ret@nd provide data on species other than sharks and tunas take
bycatch.

CONSERVATION AND M ANAGEMENT MEASURES IN OTHER REGIONS

Evidence from areas where seabird bycatch was formerly high but has been reduced (e.g. Convention on
Conservation of Antarctic Marine Living Resources (CCAMLR) and South Africa) has shown that it is important tc
employ, simultaneously, a suite of maigon measures. Research conducted in South Africa by Japanese and U:
researchers (Melvin et al. 2010) showed that bird scaring lines (BSL, also known as tori or streamer lines) displ
seabird attacks on baits, but only as far astern as the BSL exfdmaits 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 h
This research shows clearly that appropriate sink rates must be used in tandB®Lwsidnd that unweighted branch
lines or those with small weights placed well away from the hook pose the highest risks to seabirds. The research
suggests no negative effect of imeighting on target catches, but limited sample sizes precludétidefianalysis
(Melvin et al. 2010). In addition, experience from CCAMLR and elsewhere has indicated a number of addition:
factors contribute to successful reduction of seabird bycatch (FAO 2008, Waugh et al. 2008). These include reses
to optimise theeffectiveness of mitigation measures and their ease of implementation, the use of onboard obsen
programs to collect seabird bycatch data and evaluate the effectiveness of bycatch mitigation measures, trainin
both fishermen and observers in relatiorthe problem and its solutions, and ongoing review of the effectiveness of
these activities. Mitigation measures recommended by ACAP (Agreement on the Conservation of Albatrosses &
Petrels) as effective include weighted branch lines that ensure tkmtqbackly sink below the reach of diving
seabirds, night setting, and appropriate deployment of well designed BSLs.
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Reduction of seabird bycatch may even bring benefits to fishing operations, for example by reducing the loss of bai
seabirds. Receméesearch in Brazil showed a reduction of 60% of the capture of seabirds and higher catchirates (2
30%) of target species when effective mitigation measures were applied (Mancini et al. 2009). However, mc
detailed economic assessments across a divarfitggions, 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 conservatic
measure for seabirds at the November 2011 meeting of the Commission. In keeping with scientific advice given to
ICCAT, which is harmonious witthe 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 hi
bycatch (or bycatch risk), currently defined in the South atnt i ¢ as of 25eS, l ongl i n
use two of the three measures.

INDICATORS T FOR SEABIRD SPECIESKNOWN OR LIKELY TO B E VULNERABLE TO MORT ALITY FROM FISHING
OPERATIONS IN THE |IOTC AREA OF COMPETENCE.

Seabirds are species thatidertheir 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 fisherie:
tuna and tundike species in the Indian Ocean &isted 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 20072001 C
SC13R). Due to gaps in tracking and observer data, it is likelyttiexe 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 IUCN as globally threatened, with bycatch in fisheri
identified as the key threat to the majpuif these species (Robertson & Gales 1998). Impacts of longline fisheries on
seabird populations have been demonstrated (e.g. Weimerskirch & Jouventin 1987, Croxall et al. 1990, Weimerski
et al. 1997, Tuck et al. 2001, Nel et al. 2003). In generady dOITC gear types (including purse seine, bait boats, troll
lines, and gillnets) are considered to have low incidental catch of seabirds, however data remain limited. T
Convention on Migratory Species (CMS) is finalising a global review of the byaatelslin gilinet 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 specieseTigigally referred to

as penguins (Spheniscidae), albatrosses (Diomedeidae), petrels and allies (Procellariidaepetrstisrm
(Hydrobatidae), divingpetrels (Pelecanoididae), tropicbirds (Phaethonidae), gannets and boobies (Sulidae
cormorants (Phaktrocoracidae), frigatebirds (Fregatidae), skuas (Stercorariidae), gulls and terns (Laridae). Of thes
the Order Procellariformes (albatrosses and petrels) are most susceptible to being caught as bycatch in long
fisheries (Wooller et al. 1992, Brottseet 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
southern hemisphere albatrosses have brgegtilonies on Indian Ocean islaftidn addition, all but or of the 18
southern hemisphere albatrosses forage in the Indian Ocean at some stage in their life cycle. The Indian Oces
particularly important forAmsterdam albatrosgDiomedea amsterdamaas Critically Endangered) andhdian
yellow-nosed albatros&'halassarche carteii Endangered), which are endemic to the southern Indian Ocearn; white
capped albatrosshalassarche steadi endemic to New Zealand)hy albatrosqT. cautai endemic to Tasmania,

and which forage in the area of overlap between IOTC and WCPR@yening albatrosd. exulans’ 74% global
breeding pairs), sty albatrosgPhoebetria fuscd 39% global breeding pairs)ight-mantled sooty albatrog®.
palpebiata i 32% global breeding pairs)rey-headed albatros@. chrysotoma 20% global breeding pairs) and
northern and southern giapetrel (Macronectes halliand M. giganteusi 26% and 30% global breeding pairs,
respectively).

In the absence afata from dserver programs reporting seabird bycatch, risk of bycatch has been identified throug!
analysis of the overlap between albatross and petrel distribution and I0TC longline fishing effort, based on data fr
the Global Procellariiform Tracking Database (ARA2&007). 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 20
analysis of tracking data indicated that albatrosses breeding on SoutherrmQJodanislands spenti7000% of their

38 Amsterdam, blaclorowed, gresheaded, Indian yellowosed, lightmantled, sooty and wandering albatrosses
%9 Atlantic yellow-nosed albatrosg halassarche chlororhynchos)
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foraging time within areas overlapping with IOTC longline fishing effort. The analysis identified the proximity of the
Critically Endangered Amsterdam albatross and Endangered Indian yelk®ed albatross to high ldseof pelagic
longline effort. Wandering, shy, grdyeaded and sooty albatrosses and wdhianed petrels showed a high overlap
with IOTC longline effort. Data on distribution during the HAmeeding season was lacking for many species,
including blackbrowed albatrosses and whitapped albatrosses (known from bycatch data to be amongst the specie:
most frequently caught).

In 2009 and 2010, new tracking data were presented to the Working Party on Ecosystems and Bycatch (WPEB) wi
filled a number of gapfrom the 2007 analysis, particularly for sooty albatross, and for distributions of juveniles of
wandering, sooty and Amsterdam albatrosses, vehitened and northern giant petrels (Delord & Weimerskirch
2009, 2010). This analysis indicated substantiatlap with IOTC longline fisheries.

Longevity, maturity, breeding season

Seabirds are lonlived, with natural adult mortality typically very low. Seabirds are characterised as being late tc
mature and slow to reproduce; some do not start to breed beéyare ten years old. Most lay a single egg each
year, with some albatross species only breeding every second year. These traits make any increasénitubachan
adult mortality potentially damaging for population viability, as even small increase®rality can result in
population decreases.

Fig. 1. Distribution of breeding albatrosses, petrels and shearwaters in the Indian Ocean (see Table 2 for a list
species included), and overlap with IOTC longline fishing effartall 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-bi@eding albatrosses, petrels and shearwaters and

IOTC fishing effort* (Distributions deved from tracking data held in the Global Procellariiform Tracking Database.
Species/Populatiori Breeding Global Population (%) | Overlap (%)
Amsterdam albatross (Amsterdam) 100 100
Antipodean (Gibson's) albatross

Auckland Islands 59 1
Black-browedalbatross 1
lles Kerguelen 1 88
Macquarie Island <1 1
Heard & McDonald <1
lles Crozet <1
Buller's Albatross 2
Solander Islands 15 1
Snares Islands 27 2
Greyheaded albatross 7
Prince Edward Islands 7 70
lles Crozet 6
lles Kerguelen 7
Indian yellownosed albatross
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