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Food and Agriculture Organization of the United Nations
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Scientific Committee of the IOTC

Spawning biomasgometimes expressed as SSB)
Spawning stock biomasghich produce$ISY
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Stock Synthesis I
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STANDARDISATION OF IOTC WORKING PARTY AND SCIENTIFIC COMMITTEE REPORT
TERMINOLOGY

SC16.07 (para 23) The SC ADOPTED the reporting terminology contained idppendix IV and
RECOMMENDED that the Commission considers adopting the standardised IOTC Report terminology
to further improve the clarity of information sharing from, and among its subsidiary bodies.

HOW TO INTERPRET TERM INOLOGY CONTAINED IN THIS REPORT

Level 1: From asubsidiary 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), whiohois formally provided
to the next level in the structure of the Commission for its consideration/endorsemenoife & Working
Party to the Scientific Committee; from a Committee to the Commission). The intention is that the highe
body will consider te recommended action for endorsement under its own mandate, if the subsidiary bod
does not already have the required mandate. Ideally this should be task specific and contain a timeframe
completion.

Level 2: From a subsidiary body of th&€€ommission to a CPC, the IOTC Secretariat, 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 tc
have the request formally adopted/endorsethe next level in the structure of the Commission. For example,
if a Committee wishes to seek additional input from a CPC on a particularliaptoes not wish to formagiz
the request beyond the mandate of the Committee, it may request that msdieauhdertaken. Ideally this
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 cours
of action covered by its mandate, which has not already been dealt with under Level 1 or level 2 above
general point of agreement among delegations/participants of a meeting which does not need to
considered/ adopted by t hseuctmee xt | evel in the Con
NOTED/NOTING : 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 gighid the reader of and IOTC
report, the importance of the relevant paragraph. However, other terms used are considered 1
explanatory/informational purposes only and shall have no higher rating within the reporting terminology hierarchy thi
Level 3, dacribed above (e. £ONSIDERED; URGED; ACKNOWLEDGED ).
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EXECUTIVE SUMMARY

Thel?™Session of the Indian Ocean Tuna Commi ssi
in La Réunion France from 9th to 12th September 2019. A tot@5qfarticipants (20 in 2@) attended thg
Session. The list of participants is providedppendix | The meeting was opened by the Vice Chairper
Dr Evgeny Romanov (EU, France), who welcomed participants ®éumion France.

The following are the completrecommendations from the WPBIb the Scientific Committeayhich are
alsoprovided atAppendix XII:

WPB 17.01 (para §: RECALLING that one of the Indian Ocean billfish species (shortbill spear
Tetrapturus angustirostr)ss currently not listed among the species managed by IOTC, and consi
theoceanwide distribution of this species, its highlyigratory nature, and that it is a common byce
in IOTC managed fisheries, the WPB reiteraied 0 s PREEAMMENDATION that the
Scientific Committee consider requesting the Commission to inclustetlte list of species to b
managed by the IOTC.

Revision of the WPB Program of work (20i 2024)

WPB 17.02(paral33: The WPBRECOMMENDED that the SC consider and endorse the WPB Prog
of Work (20202024, as provided appendix XI.

Review of the draft, anddoption of the Report of the I'Session of the Working Party on Billfish

WPB1703 (para. 143 The WPB RECOMMENDED that the Scientific Committeeconsider the
consolidated set of recommendations arising from WRBlovided a#ppendix Xll, as well as the
management advice provided in the draft resource stock status summary for each of the five
species under the IOTC mandate, and the auedlKobe plot for the five species assigned a stock s
in 2019 (Fig. 9:

o Swordfish Kiphias gladiuy Appendix VI

Black marlin Makaira indicg i Appendix VII

Blue marlin Makaira nigricang i Appendix MII

Striped marlin Tetrapturus audaX Appendix IX

Indo-Pacific sailfish [stiophorus platypterysi Appendix X
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Fig. 7. Combined Kobe plot for swordfish (grey), ingacific sailfish (cyan), black marlin (black), blue
marlin (blue) and striped marlin (purple) showing the 2017, 2a81& 201%®stimates of current stock size
(SB or B, species assessment dependent) andhtiisteing mortality (F) in relation to optimal spawning
stock size and optimal fishing mortality. Cross bars illustrate the range of uncertainty from the model run

Page6 of 92



\A/\ Food and Agriculture
&1‘0 Organization of the
1%/ United Nations

F

Llan Ocean :11!' t CLommission

IOTCi 20191 WPB17 R[E]

Table 1 Status summary for billfish species under the |@i@hdate

Stock

Indicators

2015

2016

2017

2018

2019

Advice to the Scientific Committee

Swordfish
Xiphias gladius

Catch2017:3 3, 8

Average catch 2012017:3 1, i

MSY (1,000t) (80% CI)3 1 . 59 i46.806
Fmsy (1000 t) (80% CI)0.17 (0.120.23)
SBuisy (80% CI):43.69 (25.2767.92)
F2o1sFmsy (80% CI):0.76 (0.411.04)
SBa0155Busy (80% Cl):1.50 (1.052.45)
SB2019SB1950(80% Cl):0.31 (0.260.43)

Black marlin
Makaira indica

Catch 201714,644 t

Average catie 2013 2017 17,352 t

MSY (1000 t) (80% CI)12.93 (9.4418.20)
Fusy (80% CI):0.18 (0.110.30)

Bwmsy (1000 t) (80% Cl)i72.66(45.52119.47)
Fa2017Fmsy (80% Cl):0.96 (0.771.12)
B2017Bmsy (80% CI): 1.68 (1.322.10)
B2017B1950(80% Cl):0.62 (0.490.78)

Stock status.No new stock assessment was iegrrout for
swordfish in 2019thus, the stock status is determined on
basis of the 2017 assessment arftbotndicators presented
2019 In 2017 a stock synthesis assessment was conducted
fisheries catch data up to 2015. The assessment uses a s
disaggregated, sex explicit and age structured model. The
model, used for stock status advice, indicated that M&¥ed
reference points were not exceeded for the Indian O
population (BoigFmsy< 1; SBoidSBuwsy> 1). Most other
models applied to swordfish also indicated that the stock
above a biomass level that would produce MSY. Spawning §
biomass in 2015 was estated to be 26943% of the unfished
levels.

There are some uncertainties in the catch estimates fron
Indonesian fresh tuna longline; an alternative catch history
used in the base case stock assessment.rstmstt catches ar|
abovethe MSY level (31,590 t)On the weigt-of-evidence
available in 2019the stock is determined to bet overfished
andnot subject to overfishing

Management advicelThe most recent catches3(352tin 2017)
are above the MSY level 81,590 }. However, given the
uncertainty of recent catches from Indonesian fresh tuna lon
fisheriesthere is a possibility that total catches cooddhigher.
Thereforecatches should not be increased beyond the MSY |
(31,590 t).

Click here for full stockstatus summaryAppendix VI

Stock statusNo new stock assessment wasiearout for black
marlin in 2019 thus, the stock status is dehined on the basi
of the 2018assessment andhatr indicators presented in 201
In 2018astock assessment based on JABBA was conducte
black marlin.This assessment suggests that the point esti
for the stock in 2017 is in the green zone in the Kobe plot
F/Fvusy=0.96 (0.771.12) and B/Risy=1.68 (1.322.10). The
Kobe plot (Fig. 2) from the JABBA model indicated that {
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stock is notsubject to overfishing and is currently no
overfished however these status estimates are subject to g
degree of uncertainty. As such, the results should be interp
with caution.

Management adviceThe curent catches (>140® t in 2017)
are higher than MSY12,930 t). Projections were not carried ¢
due to the poor predictive capabilities identified in
assessment diagnostics.

Click here for full stock status summa’ppendix VII

Blue marlin Catch2017 12,796 t Stock status.A new stock assessment of elunarlin was
Makaira Average catch 2012017 11,761t conducted in 2019.The stock status is based on the Baye;
nigricans MSY (1000 t) (80% CI)9.98 (8.18 11.86) StateSpace Surplus Production model JABBA that suggests

there is an 87% probability that the Indian Ocean blue m
stock in 2017 is in the red zone of the Kobe plot, indicating
stock isoverfishedandsubject to overfishindB2017Busy=0.82
and Roi/Fvsy=1.47). The most recent catch exceeds
estimate of MSY (catch2017 = 12,029; MSY = 9,984). 1
previous assessment of blue marlin (Andrade 2016) concl
that in 2015 the stock was subject toedishing but not
overfished. The change in stock status can be attribute
increased catches for the period 22087 as well as improve
standardisation of CPUE indices, which includes the

disaggregation of JPN and TWN indices to account for f
dynamics.

Fumsy (80% CI):0.21 (0.13 0.35)

Bwmsy (1,000 t) (80% CI)47 (29.91 75.3)
Fao015Fmsy (80% Cl):1.47 (0.961 2.35)
B2015Bmsy (80% CI):0.82 (0.56' 1.15)
B2019B1950(80% CI):0.41 (0.28 0.57)

Management advice.The current catches of blue marl
(average of 11,761 t in the last 5 years, 20037) are highe
than MSY (9,984 t) and the stock is currently overfished
subject to overfishing. In order to achieve the Commiss
objectives of being in the green zone of the Kobe Plot by 2
(F2027 < Fusy and Bo27> Busy) with at least a 60% chance, t
catches of blue marlin would have to be reduced by 3
compared to the average of the last 3 years, to a maximum
of approximaely 7,800 t.

Click here for full stock status summaAppendixVIil

Stockstatus:No new stock assessment was iearout for
black marlin in 2019thus, the stock status is dehined on the|
basis of the 2018ssessment andhafr indicators presented in
2019 Thestock asessment for striped marlaarried out in
2018,based on two different models: JABBA, a Bayesian
statespace production model; and SS3, an integrated lengt
based model. Both models were very consistent and confir
the results from 2012, 2013, 2015 and 2017 assessments,
indicating that the stock is bject to overfishing (F>fsy) and
overfished, with the biomass for at least the past ten years

Striped marlin Catch 20173,020 t
Tetrapturus audax Average catch 2012017:3,574 t
MSY (1,000 t) JABBA): 4.73 (4.275.18)
Fusy (JABBA): 0.26(0.20'0.34)

Bwmsy (1,000 t) JABBA): 17.94 (14.2123.13)

Fao17Fmsy (JABBA): 1.99 (1.213.62)
B2017Bmsy (JABBA): 0.33 (0.180.54)

SBr017SBwsy (SS3):0.373
B2017B1950(JABBA): 0.12 (0.070.20)
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SBoi7SB4$S3):0.13 (0.090.14) below the level which would produce MSY (Bsi&). On the
weightof-evidence available in 2018, the stock status of
striped marlin is determined to beerfishedandsubject to

overfishing

Management adviceCurrent or increasing catches have a vg¢
high risk of further decline in the stock status. Current 2017
catchesare lower than MSY (4,730 t) but the stock has been
overfished for more than two decades &ndow in a highly

depleted state. If the Commission wishes to recover the sto|
the green quadrant of the Kobe plot with a probability rangi
from 60% to 90% by 2026, then the maximum annual catch
have to be set to between 1,5002,200 t.

Click here for full stock status summarppendix IX

Indo-Pacific Catch 201733,136 t Stock statusA new stock assessment was carried outrfdo
Sailfish Average catch 2012017 29,843 t Pacific sailfish in2019using the @MSY model.The data poot

Istiophorus MSY (1,000 t) (80% CI1)23.9 (16.1i 35.4) stock assessment techniquedicated that F was abovendy
platypterus (F/Fusy=1.22) and B above Bmsy (B/BMSY=1.14). Another
Fumsy (80% CI):0.19 (0.14- 0.24) alternative model using the Stock Reduction Analysis (S

Bwmsy (1,000 t) (80% Cl1)129 (81 206) techniques produced similar results. Hbeck appears to sho
FaomFumsy (80% Cl):1.22 (1i 2.22) a continued increase catches which is a cause of con

B2ow/Bmsy (80% CI):1.14 (0.63 1.39) indicating that fishing mortality levels may be becoming

B2017/B1950(80% CI):0.57 (0.311 0.70) high. However both assessment models rely on catch data,

is considered to be highly uncertain. In additispexts of the
biology, productivity and fisheries for this species combi
with the data poor status on which to base a more fo
assessment are also a cause for concern. On the iwéig
evidence available in 2019, the stock status cannot be asg
and is determined to be uncertain.

Management advie: Given the uncertainty in the catch
estimates, the management advice is unchanged from 201
(i.e., that catches should be below the current MSY level of
23,900 t).

Click here for full stock status summaAppendixX

Colour key Stock overfished(SBa/SBusvy< 1 Stock not overfished (SB/SBwsyO 1
Stock subject to overfishinggfa/Fmsy> 1)
Stock not subject toverfishing (Fea/FmsyO 1
Not assessed/Uncertain
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. OPENING OF THE SESSION

Thel7" Sessiooof t he I ndi an Ocean Tuna Commi ssionés (1 O
La Réunion Francefrom 9th to 12th September 2@ A total of25 participants 20in 2018) attended the Session.

The list of @rticipants is provided appendix | The meeting was openég theVice Chaiperson Dr Evgeny
RomanoyEU, Francg whowelcomed participants toa Reunion, FranceOpening emarks were also given by

Mr. Sylvain Bonhommeapfrom ['Institut Francais d®echerche pour I'Exploitation de la Mer (IFREMERA
Réunion France.

. ADOPTION OF THE AGEND A AND ARRANGEMENTS F OR THE SESSION

TheWPB ADOPTEDthe Agendarovided a Appendix Il. The documentpresented to thé&/PB17 are listed in
Appendix .

. THE IOTC PROCESS OUTCOMES, UPDATES AND PROGRESS
3.1 Outcomes of the 2" Ses#on of the ScientificCommittee

The WPBNOTED paper I0TG 20191 WPB17i 03 whichdescribeshe main outcomes of thd®2Session of the
Scientific Committee (SC2), specificallyrelated to the work of the WPB:

1 Revewof the statistical data available for billfish
[Para 46] TheSC notedthe IOTC Secretariat hasre st i mat ed the catches f o
fleet and provided the WPB16 meeting with an alternative catch seriesi(RDI& WPB16 DATAO3b). The
total catches mostly affect catches of swordfish, blue marlin, and stripéid toa lesser extent, which have
been revised downwards by as much as 30%. The SC further noted that these estimates have been revi
by WPDCS14

T Revision of catch levels of Marlins under Resolution 18/05
[Para 68] The SC noted thaesolution 18/05 On management measures for the conservation of billfish,
striped marlin, black marlin, blue marlinand Indbaci fi ¢ sai |l fi sh encourage
overall catches, of the Indian Ocean Striped Marlin, Black Marlin, Blue Martid Indo Pacific Sailfish in
any given year do not exceed either the MSY level or, in its absence, the lower limit of the MSY range
central values as estimated by the Scientific C
t o A é aymrevievathel information provided and assess the effectiveness of the fisheries manageme
measures reported by CPCs on striped marlin, black marlin, blue marlin anéPlaciic sailfish and, as
appropriate, provide advice to the Commissiono.

4. The WPBNOTED that catches in recent years for Black Marlin, Blue Marlin, Striped Marlin andRaddic
Sailfish have all exceeded the catch limits set by Resolution 18/05, and that current catch trends for all fc
species show ndearsigns of decline in lingvith meeting the catch limits by 2020

5. The WPBACKNOWLEDGED and REITERATED the request from the Scientific Committder full
compliance with Resolutions 15/01 and 15402IREQUESTED that all involved CPCs take immediate action
to overcome any issa@reventingthetimely and complete reporting of all mandatatatisticaldata to the
IOTC Secretariat

6. RECALLING that one of the Indian Ocean billfish species (shortbill speaffistnapturus angustirostr)ss
currently not listed among the species mandnetDTC, and considering the ocearde distribution of this
species, its highlnigratory nature, and that it is a common bycatch in IOTC managed fisheries, the WPE
reiteratedi t frevious RECOMMENDATION that the Scientific Committeeconsider requesting the
Commission to include it in the list of species to be managed by the IOTC.

3.2 Outcomes of the3*Session of the Commission

The WPBNOTED paper IOTC 20191 WPB17i 04 which providedthe main outcomes of tt#8% Session of the
Commissionspecifically related to the work of the WPB aAGREED to consider how best to provide the
Scientific Committee with the information it neec
course of the current WPB meeting.

The WPBNOTED the 7 Conservation and Management Measures (CMMeptadl at the Z' Session of the
Commission (consisting afResolutions and 0 Recommendatiocas)isted below:

|IOTC Resolutions
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10.

11.

12.

13.

14.

15.

16.

17.

1 Resolution 19/01 On an interim plan for rebuilding the Indian Ocean y&lldwia stock in the IOTC Area
of competence.

1 Resolution 19/02 Procedures on a fish aggregating devices (FADs) management plan, including a limitati
on the number of fads, more detailed specifications of catch reporting from fad sets, and the devefopment
improved fad designs to reduce the incidence of entanglement-téngmt species.

1 Resolution 19/03 On the conservation of mobulid species caught in association with fisheries in the IOT
Area of Competence.

1 Resolution 19/04 Concerning the IOTC RecoifdVessels Authorised to operate in the IOTC Area of
Competence.

1 Resolution 19/05 On a ban on discards of bigeye tuna, skipjack tuna, yellowfin tuna, dadjpted species
caught by purse seine vessels in the IOTC Area of Competence.

1 Resolution 19/06 @ establishing a programme for transhipment by kagde fishing vessels.

1 Resolution 19/07 On vessel chartering in the IOTC Area of Competence

The WPBNOTED that pursuant to Article 1X.4 of the IOTC Agreement, the above mentioned Conservation anc
Management Measures shall become binding on Members, 120 days from the date of the notificatic
communicated by the IOTCeSretariat

Participants to WPB were ENCOURAGED to familiarise themselves with the adopted Resolutions,
especially those most relevant to the WPB.

The WPBNOTED that the Commission also made a number of general comments and requests on the
recommendations made the Scientific Committe in 208, which have relevance for the WPB (detailthe
report of the CommissionlOTCi 20191 S23i R).

The WPBAGREED that any advice to the Commission would be provided in the Management Advice section
of each stock status summary.

3.3 Review of Conservatn and ManagemenMeasures relevant to billfish

The WPBNOTED paper I0TC 20191 WPB17i 05 which aimed to encourage participants atwHeB17 to
review some of the existing Conservation and Managementuve=a@CMM) relevant to billfishnoting the
CMMs referred to in document I0TIQ0191 WPB17i 05, and- as necessamyto 1) provide recommendations
to the Scientific Committee on whethmodifications may be requir@hd 2) recommend whether other CMMs
may be required.

The WPBNOTED that the CommissioEXPRESSED concern that catches for all billfish species (except
striped marlin in 2017) in both 2016 and 2017 were higher than the limits outlined in Resolution 18/05.

3.4 Progresson the recommendations of WPB&nd SCA

The WPB NOTED paper 10TC@2019i WPB17i 06 which provided an update on the progress made in
implementing the recommendations from the previous WPB meeting which were endorsed by the Scientif
Committee, andAGREED to provide alternative recommendations for the consideration and potential
endosement by participants as appropriate given any progress.

The WPBRECALLED that any recommendations developed during a Session, must be carefully constructed ¢
that each contains the following elements:

1 a specific action to be undertaken (deliverable);

1 clear responsibility for the action to be undertaken, @.specific CPC of the IOTC, th®TC Secretariat,
another subsidiary body of the Commission or the Commission itself);

1 adesired time for delivery of the action (jley the next Wrking Party meeting, or other date);

9 if appropriate anapproximate budget for the activity, so that the IOTC Secretariat may be able to use it a
a starting point for developing a proposal for

The WPBNOTED that therequests included in Appendiof the document I0T(20191 WPB17i 06 are only
taken from the report of the previous year. Requests that are not addressed directly in the subsequent year ar
carried over and thei@e often neglected. As suamresolvedr pending requestill relevantare included in

a table in the body of the report so that they may be addressed the following year. The revised list of requests
therefore included in tab®below:
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Table 2: Review of requests requiring further dtention

WPB16
Report
reference

WPB16 REQUESTS

Update/Progress

Para. 8

The WPBACKNOWLEDGED andREITERATED
the request from the Scientific Committee for f
compliance with Resolutions 15/01 and 15/02

REQUESTED that all involved CPCs take immedi
action to overcome any issues preventing the tinj
and complete reporting of all mandatory statisti
datato the IOTC Secretariat

Update:Ongoing.

Para. 25

The WPBNOTED that the IOTC Secretariat is
continuing to implement a number of revisions to t
nominal catches that impact current estimates for
billfish, including Co
longline catches, as well as incorporating
improvements in the catedndeffort reported by I.R.
Iran, and changes to the species composition
submitted by Taiwan,China, alREQUESTED that
an update is provided during the next WPB meetir|

Update:The IOTC Secretariat to provide an update dur
the WPB meeting.

Para. 28

The WPBNOTED the main billfish data issues, by
type of dataset and fishery, that are considered to
negatively affect the quality of the statistics availal
at the IOTC Secretariat, which are provided in
Appendix V, andREQUESTED that the CPCs liste(
in the Appentk make efforts to remedy to the
identified data issues and report back to the WPB
its next meeting

Update:CPCs to provide an update during the WPB
meeting.

Para. 29

Taiwan,ChinaWhile number of Taiwanese fresh
(smaltscale) longline vessels has decreased by
around 30% in recent years (from 307 vessels in
2013, to 2012 vessels in 2016), longline catches
remained at similar levels, raising average longling
catches per vessel frob®0 t in 2013 to around 175
in 2016. Over the same period, the proportion of
swordfish reported by Taiwanese flesh longline
vessels increased from around 8% to over 30%, d
to improvements in data collection and the estima
of catches by species, hat than changes in
targeting. To avoid discontinuities in the estimatesg
catches by species, the WREQUESTED that
Taiwan,China provide the IOTC Secretariat with
revisions to the species composition of historical
catches prior to the WPB meeting in 201

Update:Taiwan,Chinao provide an update during the
WPB meeting.

Para. 31

The WPBREQUESTED that the IOTC Secretariat
clarify with both India and |.R. Iran the reasons for
the sudden increase in catches of black marlin;
specifically whether the increases are the result of
development of a new fishery, or alternatively
improvements in data dettion and reporting in
order to assess whether catches in earlier years n
have been underestimated and require adjustmen
order to maintain continuity with latest (higher)
catches of black marlin

Update The IOTC Secretariat to provide an update dur,
the WPB meeting, based on a review of the existing
documents/data submitted to IOTC.

A Data Compliance and Support mission was also plar
for India in Juné to address a range of issues regardin
increases in a number IOTC species, including billfish &
tropical tunas but postponed until a later date due to
logistical issues.

Clarification was also provided by I.R. Iravho indicated
that, while catches have increased in the short term, th
mostly the result of gillnets vessels returning to the nor
western Indian Ocean previously impacted by pifiacy
and that over the longer term catches have not increag
sharply as previously suggested.
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Para. 32

The WPBREQUSTED that for the next WPB
meeting in 2019, the IOTC Secretariat provide an
information document to provide background
information on the increase in catches of marlins i
recent years, including revisions to the official data
provided by CPCs, and any changethe
methodology for estimating catches conducted by
IOTC Secretariat.

Update:The IOTC Secretariat to provide an update dur
the WPB meeting.

Para. 44

The WPBNOTEDt hat i nfor mat.i

longline fleet, including nominal catches and time
area catctandeffort, has not been reported to the
IOTC Secretariat since 2010 aREQUESTED that
Kenya submit these data to the IOTC Secretariat
matter of priority

Update:ln progress.In 2019Kenyadid reportcatchand
effort, but not nominal catches. The IOTC Secretariat
requested Kenya submit all mandatory datasets requir
by Resolution 15/02.

Para. 50

The WPBCONSIDERED the results of the
alternative catg series anREQUESTED that the
WPDCS consider endorsing the catch series.

Update:The WPDCSACKNOWLEDGED that the
methodologies adopted and the results obtained by the
IOTC Secretariat in collaboration with national scientis
for the revision of Indorgan freshtuna longliners best
scientific estimates have been presented under agend
item 4.3 and endorsed by the WPDCS

Para95

The WPBAGREED that the systematic deviations
in the retrospective analysis provide little confiden
in the predictive capabilities of the model, and as
such the resultant fishery reference points for blag
marlin should be treated with caution. The WPB
REQUESTED that he catch and effort data
provided for this species be discussed by the WPI
in 2018 and revised information be submitted to th
secretariat by CPCs that have catches of black
marlin, prior to the next assessment of the species

Update:As above.

(WPB15)
Para. 26

African Billfish Foundation

The WPBACKNOWLEDGED the evidence of
known quality issues related to the African Billfish
Foundation tag data, amEQUESTED that a full
assessment of the information be performed befor
this could effectively be used and disseminated to
broader audience.

No progress.

(WPB15)
Para. 207

Development of options for alternative manageme
measures (including closures) fdsillfish in the
IOTC area of competence

The WPBACKNOWLEDGED the difficulties in
finding a proper agreement among CPCs with res
to quota allocatiowmriteria thatwould otherwise
represent a potentially effective and alternative
output control measuré&or this reason, the WPB
REQUESTED to keep this agenda item open until
WPB16 and beyonddCKNOWLEDGING that
alternative and practical measures should be expl
in the near future.

No progress to date: A study on spawning locations an
periods was priorized in the program of Work and som¢
funds requested. Such information could provide
important information to address this request by the
Commission.

(WPB15)
Para. 212

ACKNOWLEDGING the importance of correct
species identification to improve the quality of datg
submitted to the IOTC Secretariat, the WPB
REQUESTED to further discuss the potential
development of identification guides for dressed
billfish, and the completion of prelimamy studies on
this same matter.

No progress to date
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4. NEW INFORMATION ON FI SHERIES AND ASSOCIATED ENVIRONMENTAL DAT A FOR

18.

19.

20.

21.

22.

23.

24.

BILLFISH
4.1 Review of the statistical data available for billfish

The WPBNOTED paper IOTG 20191 WPB17i 07 which summarises the standing of a range of data and statistics
received by the IOTC Secretariat for billfish, in accordance with IOTC Resolution W&EA@atory statistical
requirements for IOTC Members and Cooperating-@ooant r act i ng ,PathetperiedslOSR@P.CO s
The paper also provided a summary of important reviews to series of historical catches for billfish species; a rar
of fishery indicators, including catch and effort trends, for fisheries catching billfish in the IOTC area of
competence; and the range of equations used by the IOTC Secretariat to convert billfish measurements betw
nonstandard and standard measurements used for each spestiesmary of the supporting information for the
WPB is providedn Appendix IV.

The WPBNOTED the main billfish data issues, by type of dataset and fishery, that are considered to negative
affect the quality of the statistics available at the IOTC Secretariat, which are providegendixV, and
REQUESTED that the CPCs listed in the Appendix make efforts to remedy to the identified data issues an
report back to the WPB at its next meeting.

The WPBNOTED the persistent problems of the lack of data available for many species of bilifigarticular
Indo-Pacific Sailfish and Black marlin which are caught predominantly by gillnet fisheresstal waters and
reiterated itsREQUEST that CPCs fully comply with the data collection and reporting standards specified by
Resolution 15/0Mandatory statisticareporting requirements for IOTC Contracting Parties and Caapeg
Non-Contracting PartiefCPCs)

The WPB also stronglEENCOURAGED CPCs to ensure catches of billfish are reported at species level, in
accordance with Resolution 15/02, or alternativdigt tnull catches of billfish are also reported as per the
requirements of Resolution 18/@5 Management Measures for the Conservation of the Billfishes

TheWPBNOTED a brief introduction of the taxonomy of billfish species given by the Chairperson, Dr Evgeny
Romanov.The WPBREITERATED its advice to use the taxonomy for billfish@etailed in the IOTGpecies
ID cardsfor presentatiomt the WPB meetingndalso fordata submissiato the IOTC Secretariat.

The WPBRECALLED that most billfish are notarget species and may be subjer widespread under
reporting,particularlyin earlier years, and also in the caséindiistrial fisheriesvhere catches are consideted

be relatively minor;and that the overall trend of increasing catches of most billfish species may reflect
improvements in reportingombinedthan a real increase in actual catches. The WPBRESPALLED that the
general trend in billfish catches in tlielian Ocean appears contrary to many other fisheries whose catches peake
in the 19906s, rat her than 20106s as in the <cas:¢
possible undereporting.

The WPBNOTED that the IOTC Secretariat csirrently finalizing a review of the revised historical catch series
submittedto I0TC by the Government of Pakistaamdwhich will be presented at the WPDCS meeting later in
2019. The WPBREQUESTED than an update also be provided to the WR&:ting in 220, including a
summary of any major changes to the catches of billfish.

4.2 Review new information on fisheries andssociated environmental data

I.R. Iran billfish fishery

25. The WPB NOTED paper I0TiQ019 WPB17 09 which summarise®illfish landingsin I.R. Iranmade by

Iranianindustrial gillnet fishery during 2012018 including the following abstract provided by the authors:

AThe total producti on of -cdich) was814qQ0e Vitan018, which 276000eMt
belongs to tuna and tudike fishes in the Indian Ocean. This amount of catch contains 70% (220000 Mt) of
Tunas, 11.1% (35000 Mt) of Seerfish, 6. &4000Mt) of Billfish, 0.9% (2900 Mt) different species of shark and
11.5% (36000 Mt) other species. Also around 92.2% of tuna and tuna like species catch comes from gillnet ge
while around 1.9% of catch belong to purse seiners and 1.6% comes framg welisels and 4.3% comes from
small artisanal gillnetter as a seasonal and temporal {lamgr where they are fish in coastal waters ( papere

for full abstract).
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26.

27.

The WPBNOTED that Iranian gillnettergcludea total of §5450f vesselandaccounforover9® of | r a
billfish catches of which 1220 actively fish in the Oman sea and offshore watére WPB furtheNOTED

thata number othesevessels operate mulgiear gillnetlongline, targeting tropical and neritic tunas, which
will have someimpact on the incidental catches of billfish which are considered astamymt species.

The WPBNOTED thatcatchedlue marlinareoften processed emoard, which causes issues of identification
when catches are landedurrentlycatches of blue marlin reported to the IOTC Secretaraincluded in the
species aggregate 6fot h e r whichlinclddé & mudmber of other billfiskpecies; the WPB therefore
REQUESTEDthat.R.Iranadvise he | OTC Secretariat on how best
to ensure catches of blue marlin are accurately

Thailand billfish fishery

28.

29.

The WPBNOTED paper IOTC2019 WPB17 10 which summarisesillfish landings in Phuket by foreign
vessedin 2018 including the following abstract provided by the authors:

filn 2018, billfish was unloaded at Phuket, Thailand equal 475.29 tons (46.52% agtotgl All of them were

caught by foreign tuna longline fishing vessels those operated in the Indian Ocean. From the recorded data, th
were six species of billfish included swordfish (Xiphias gladius) which was the highest proportion as 61.559
followed by blue marlin (Makaira mazara) 14.58%, sailfish (Istiophorus spp.) 11.40%, black marlin (M. indica)
6.62%, strip marlin (Tetrapturus audax) 5.21% an

The WPBENCOURAGED the scientists from Thailand to @®check the information on billfish landings
composition collected by port samplersiwihe data reported in logbooks; also thaentists from Thailand
explore the possibility ofollecing genetic samples and develop barcoding identification thatl dzilused
for checking species identification, especially for dressed billfish

Pakistanbillfish fishery

30.

31.

32.

33.

The WPBNOTED paper IOTC2019 WPB17 11 which summarisebycatch in tuna drifing gilinet fisheries
off Pakistanin the Arabian seaincluding thefollowing abstract provided by the authors:

fBillfish form important part of the landings of tuna and tuna like fishes from Pakistan. Its landings during 201¢
was reported to be about 3,521 m. tons which is about 17.93 % less than 20d&ciBase is attributed to a
much longer closed season observed by the tuna gillnet fisheries in 2018. Fishing in 2018 was stopped in the
April or beginning of May and initiated only in last week of August i.e. almost no fishing for four monthsisis agai
normal 2 month ban of June and Julgee paper for full abstract).

The WPBNOTED the importance of the gillnet fishery active in coastal and offshore waters of Pakistan (inside
EEZ) and the collaboration with WWakistan to provide the data analysiig impact of subsurface
gillnetting.

The WPBNOTED the large decrease of CPUEom 6107 kg/month in 2013 to 337 kg/month in 2017s
largely attributed tahe deployment of subsurface gilinet instead of the classical gillnet gear. The WPB

REQUESTED Pakigan to explore the species composition of landihging thefishing seasons to highlight
whether the reductiocim catchess impacting all billfish species @elected species

The WPBNOTED thatas a result ofiscussios between FAO and th@overnmenbf Pakistan50 gillneters
will be converted tdonglineand handline

Malaysianbillfish fishery

34.

The WPB NOTED paper IOTiQ019 WPB17 12 which summarisesillfish catchtrends by Malaysiatuna
longliners in the Indian Oceaimcluding the following absact provided by the authors:

iMal aysian tuna |l ongline vessels were fishing in
2011. The primary target of these vessels was Albacore and all catches were landed in Mauritius. From 2013
2017, catches of billfish (compédd of marlins and swordfish) by Malaysian tuna longliners ranged from 0.68 to
47.22 tonnes with the average 10.35 + 9.03 tonnes. In 2017, landing of marlin was four times over from 20!
showing an increase about 40% compare to 2013, meanwhile for slpddi% greater than 2013 landing. This
showed the demand of these fishes will make them as an attractséctydue to its high value, although
billfishes are not the primary target of tuna | c
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35. The WPBNOTED the seasonal trend in CPUE with ao@ in April and Septembemformation on fishing
positions aralsoavailablewhich hasshown a shift from southeast t@rtheast (within the South Weshpart
of the Indian Ocean).

36. The WPBNOTED that marlins areurrently reported to the IOTC Secrédarat the level of an aggregated
specieggroupi mostly as the longline fishery targets albacore tuna and bilifisrconsidered a ndarget
bycatchi andENCOURAGED Malaysia to improve theapacityfor the identification of marlin species by
distributing IOTC Billfish ID cards onboard their national pelagic longline fleet.

37. The WPBfurther NOTED that Malaysia areurrently in the process of developing ational Regional
Observer Scheme for the longdi fisheryi which may also improve the reporting of data by species of marlins
T however, the date of its implementatisrstill to be confirmed.

Kenyan billfish fishery

38. The WPBNOTED paper IOTC2019 WPB17 13 which summarisesize frequency distributioaf billfish
caught byKenyan longliners in thkenyanEEZ, including the following abstract provided by the authors:

AScientific Fisheries observer s 6 cadghttinahe KemyarbBEZ ffomi s
April to October, 2018 was analyzed for their size frequency distribution. The catch composed of five billfis
species which included Xiphias gladius (Swordfish), Istiophorus platypterusRauiliic sailfish) Tetrapturus
audax (Striped marlin), Makaira nigricans (Blue Marlin) and Makaira indica, with a sample size of 3608, 37, 16,
4 and 3 individuals respectively giving a total of 3668 individuals. The Total length (TL) was measured fo
Istiophorus platypterus (Sailfish) vidiLower Jaw Fork Length (LJFL) was measured for Xiphias gladius
(Swordfish) Tetrapturus audax (striped marlin), Makaira indica (Black marlin) and Makaira nigricans (Blue
marlin). Ten (10) cm length class intervals were used to group the length meassifemee five species. For

the species X.gladius, the lengths ranged between 80 and 260 cm and the model classl@&asmh3€lass
interval. For Istiophorus platypterus (Sail fish) the largest frequency was for the clag421n class interval.

The spcies Tetrapturus audax (Striped marlin) lengths ranged from between 150 and 203 cm-ifA t60
being the modal class. Makaira nigricans (Blue marlin) recorded only four individuals measuring 140, 194, 20
and 240 cm while Makaira indica (Black marlindd three individuals which measured 193, 203 and 208 cm.
Istiophorus platypterus recorded lowest total length (TL) of 115 cm and highest total length (TL) of 298 cm whi
Xiphias gladius recorded the lowest, Lower Jaw Fork length (LJFL) length of 8@amighest length of 260
cmo

39. The WPBNOTED that while Kenya hasimplemented a national observer program related to the pelagic
longline fisherywhich is composed dhreelongliners, not all observers are fully trained or collect biological
information &cording to the mandatory data requirements of the IOTC Regional Observer Scheme. The WF
thereforeENCOURAGED Kenya to equip observers with I0TC billfisipeciedD cards and also facilitate
follow-up observer training to ensure the collection of biaabdata on all billfish species.

Indian billfish fishery

40. The WPBNOTED paper IOTG2019 WPB17 27 which summariseshe distribution of billfish caught by
Indianlongliners in thdndian EEZ, which includedthe following abstract provided by the authors:

fiDistribution, abundance of bill fishes of the family Xiphiidae (Sword Kgbhias gladius) and Istiophoridae
(Indo-Pacific sailfishlstiophorus platypterus, Black mardistiompax indicaand Blue marliAMakaira nigricans)

in the Indian seas were investigated by analyzing the data collected during the exploratory tuna longline fishir
conducted by the Fishery Survey of India. There are four Tuna long line fishing vessels (M.F.V. Blue marli
M.F.V Yellow in, M.F.V Matsya Vrushti and M.F.V Matsya Drushti) were involved for this survey cruises during
the period from 2009 2018. The targeted Tuna and other bycatch details were excluded for this analysis an
only bill fish catches during the survey were faheid in this report. The data from East coast of India including
Andaman waters (FAO area 57) and West coast of India (FAO area 51) were divided in to 5 degree Latitude
Longitude grid. Seasonal and temporal variation of bill fish abundance during thestiod of 10 years were
given in this report. The abundance of Xiphias gladius revealed a diminishing trend from the 2009 to 2018
Andaman waters but in area Lat2°N/Long.894°E the cpue was moderate and stable throughout the study
period. HoweverX. gladius was dominatexmongthe bill fish catches (54.6%) by an average catch per unit
effort of 0.13 nos. per 100 hooks in Andaman waters. In general Istiophorus platypterus was dominated in t
catches of East coast of India by 5@fonghe Bill fish catches during the past 10 years period from Z2WSB.
Interestingly in west coast also the Indo pacific sail fish dominated in the catches by 49% during the study peric
whereas the catch per unit effort was between 0.051 and 0.54 nos. per 108unowk20092018. The length
(LJFL) range of X.gladius occurred in Indian seas was between 65cm and 316cm, the length weight relationsl

Pagel6 of 92



IOTCi 20191 WPB17 R[E]

was 0.000002 L 3.28 during the year 2018, whereas the length range of |.platyperus288sra3LJFL) and
the lengthweight relationship was 0.00009 L .2

41. The WPBNOTED some gapsn the datavhere identified an€ENCOURAGED Indian scientists to present
more detailed information at the next meeting, espeaibiyges to the fishing strategy which may impact the
derived CPUE.

4.3 New information on sport fisheries

42. The WPBNOTED that despite a Sports Fisherigifot project conduied a few year agovhich aimedto
develop tools tdacilitate CPCs tocollect and reportlata on sports and recreational fisheries, there has been
no significant improvements in the availability of datadports fisheriedue to a number of reasomsduding;

9 Lack of human and financial resources to support the-terg data collection for sports fisheries by
developing coastatates, which in some cases may be considered a low priority given their relatively
minor contribution to the total catches acrabspecies and fisheriasithin a CPC.

1 In some cases, limitedpportunities forengagemenbr poor relationsbetween natioal and local
fisheries agencies and sport fishing clubs and openatthimn CPCs

1 Lack of awareness by CPCs of their mandatory obligations to report catches from sports an
recreational fisheries as part of Resolution 15/02.

43. The WPBREQUESTED that CPCsmprove efforts to collect and report data on sports and recreational
fisheries to the IOTC Secretarad a matter of priority, given their importance in terms of their contribution to
total billfish catches.

5. MARLINS
5.1 Reviewof new information on marlinbiology, stock structure, fisheries dnassociated environmental
data

44. The WPBNOTED that no papers were presented under this staagjagdatem during the WB17 meeting.

5.2  Review of any biological data in support of retention and transhipment bans for specimen below a
minimum size, as per recent IOTC Resolutions

Billfish biology from Chinese longline observer data

45. TheWPBNOTED paper IOT@ 20191 WPB16 14 which compared the biology of four billfish species in the
Indian Ocean based on Chinese longline observer data, including the following abstract provided by the authc

fBillfish are commercially important bgatch species in tuna longline fishery. In the latest stock assessments
in WPB16, the stock status of striped marlin in the Indian Ocean is determined to be overfished and subject
overfishing, while black marlin isonsidered not be overfished, but overfishing is occurring. Considering that
the biology of some billfishes is different between the sexespeseitic model was suggested to develop in
the future. WPB encouraged more collection of biological informdgan from observer) to make those key
parameters available for the model. On this account, based on the new supplementary data from fo
observers sampling aboard tuna longliner in 2018, this paper made an update on the length at maturity
four billfish species in the 10. Relatively sufficient data for blue marlin (254 samples for male and 160 fo
female) and striped marlin (86 samples for male and 88 for female) allowed the developmespetsiex
maturity curves. Calculation results showed 50%®@maturity length for blue marlin are 179.6 & 221.1

for male, and 178.0 & 207.8 for female, while for striped marlin are 183.7 & 222.9 for male, and 169.0 &
211.0 for female. Gendenixed maturity length for black marlin (sample size ~90) and-Puaicific sailfish
(sample size ~112) are 179.1 & 208.5, and 195.8 & 239.6, respeotively

46. The WPBNOTED the work represents an update of simeat-maturity studyfor billfish, with supplementary
datafrom four additionalobserversn 2018 The WPBNOTED thatonaveragehe sample size doubled feach
of the four maimmarlin speciesand sex specific estimatasealso availablen response to the request from the
previousWPB meeting

47. The WPBNOTED the6-stagematurityscaleused in the study ardifferences in their definitions can occlihe
WPB AGREED that the interpretations of the results should be homogenized to be consistent between studie:
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48. WPB NOTED the size distribution of the samplavas generally skewed towards large individualand
SUGGESTED thatthere waghe possibility of biagh the samplinggonducted by observefBhe WPBNOTED
observers identify smadipecimenss immature and that tligfferentmaturity scale for maturity has beased
for male and femalspecimens

49. WPB ACKNOW LEDGED the importance of the studhqnd ENCOURAGED further collection of biological
data (e.g. length information, weight of gonads) and the identification of the maturity stage for smahdish.
WPB alsoENCOURAGED Chinato analyse and present their observer data from the Chinegméofishery
to relevant IOTC Working &ty meetings

Billfish sizeat-maturity from the Western IndianOcean

50. The WPBNOTED papedOTCi 2019 WPB17 15which providesstimates of length at maturityarlin species
from the Westernindian Oceanandincluded the following abstract provided by the authors:

ABillfish are caught as bycatch in tropical fis
stock assessment models generally require reproductive biology parameters such as -tHtenaizeity.
However, the reproductive biology of billfish species in the Indian Ocean is poorly known. The objective of th
study is to fit maturity curves by sex folifish species such as the black marlin, the blue marlin, the striped
marlin, the shortbill spearfish, the IndRacific sailfish, and the swordfish, and to determine the L50 (size at which
50% of the individuals are mature). We used 1480 samples frortifectnises carried out by YugNIRO (1969
1989) and IRD (2002015) in the Indian Ocean to test and compare two methods for fitting maturity curves. The
method that is commonly used consists in building the maturity curve from proportions of matudeatsdby

size class intervals with a logistic curve. The alternative method that we propose here is a Binomial regressi
that directly fits a logistic curve from binary immature/mature data. We showed that the Binomial regressio
method is the better meith We were able to fit maturity curves and determine L50, including a confidence
interval, for most species by sex. For the black marlin, the L50 is 185 cm (LJFL) for males and none could |
found for females. The L50 for striped marlins is 232 cm foalésyand could be determined for males. The
sailfish reaches maturity at 203 and 210 cm for females and males respectively. Finally, swordfish females a
mal es have a L50 of 152 and 129 cm. 0

51. The WPB NOTED that EU,France has presented an alternative mdttaids more reliable to estimate the
maturity curve and lengtait maturity for billfish.

52. The WPB NOTED the potential differences in the maturity stage compared with the Chinese longline
observationsandthe size at maturity is found to be for largehfisan for the Chinese longline observatidrse
WPB NOTED thatboth studiesised macroscopic observations 81dGGESTED that EU,France and China
collaborate on developing the same matwgifging standard for th@llfish speciesandENCOURAGED these
studies to be continued further.

53. TheWPBNOTED thatthe Gonado Somatic Index (GSI) could be used to improve the current analysis. Maturity
for female striped marlin is found to be very large (for stagen@dGSI could then be used to rassify some of
the individuals As a resulthe L50 maturity of striped marlimppears to beverestimated and no stage 6 were
found in the sample whilerge fish were found in stage 2 asutjgestethat thismay be related tmaturity stage
identification issues.

5.3  Review of new informatioron the status of marlins (all)

Blue marlin
Indonesia longline CPUE

54. The WPBNOTED paperlOTCi 20191 WPB17i 16 providing a standardised CPUE indices Iiire marlin from
2006to 201 7for the Indonesia tuna longlifisheries in the Indian Oceawhichincludedthe following abstract
provided by the authors:

fiBlue marlin (Makaira nigricans) is usually caught as frozercaich in by Indonesian tuna longline fleets. Its
contribution estimated around 31% (~4,000 tons) from of total catch in Indian Ocean. Relative abundance indic
as calculated based on commetaatches are the input data for several to run stock assessment analyses tha
provide models to gather information useful information for decision making and fishery management. In th
paper a Generalized Linear Model (GLM) was used to standardize tble par unit effort (CPUE) and to
calculate estimate relative abundance indices based on the Indonesian longline dataset. Data was collected fr
January 2006 to December 2018 through scientific observer program-220@). Most of the vessels monitored
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were based in Benoa Port, Bali. On overall, the Dgltanma performs better on data with high proportion of
zeros compared to other traditional models. CPUE trend relatively stable, despite the fluctuation over the yea
of estimation. Catch rates are likehffected by temporal trend rather than operational or environmental effects.
However, the final model also leaves high range of uncertainty, which leave room for further improvement in tt
futured

55. The WPBTHANKED the authors fomwwork and ACKNOWLEDGED the different models used to derive
standardized CPUE fd@lue marlin

56. WPBNOTED t hat while the data combine informatihen f
Regional Observer Prograrthesetwo sets ofdata arevery similar as thg both collectthe sametypes of
information.

57. WPBACKNOWLEDGED the data screening is appropriate and doeseasoft in adramatic reduction in the
proportion of zero catds The WPB SUGGESTEDthat alternative methods are explotedxcludeareaswith
minimum catches of blue marlias85-90%of zero catchess still consideredo bevery high.

58. The WPBNOTED thatthe CPUE standardisatidras considered models with and withartaeffects, andhe
model without area effects tesb give more stable resultfthe WPBSUGGESTED further analyseexamine
whether theraredifferent trend amongsareasor if there areehanges irthedistribution of effortIf changes in
distribution over time occurred, it would be important to adsl ¢dbmponento the modeko improve the CPUE
standardisation.

59. WPBNOTED thatthepositive anomalyn 2012 is not consistent with other yearhis maybelinkedto thedata
screening procedure which excludegs without anyblue marlincatchesandwhich may have a large effect on
2012 given its low effort and high catchdm further conclusions can be draasito whethetthe positive spike
is related to an actual increase in abundav®eB AGREED that theincrease irCPUE bymore tharntwo-fold
in such a short timdérame maynot be biologically plausible.

Spanish longline CPUE

60. The WPBNOTED paperlOTCi 20191 WPB17i 17, which provided standardised CPUE indiceskhre marlin
from 1980 to 2017 for th€panishtuna longline fisheries in the Indian Ocean, and wiricluded the following
abstract provided by the authors:

fiStandardized vyields of blue marlin were obtained from 1,914 recorded trips (65.1*106 hooks) by the surfa
longline fleet targeting swordfisim the fishing areas of the Indian Ocean during the period ZW13. The
observations represent about 90% of the total fishing effort of this fleet during this combined period. Roughly 7
of the trips recorded during this period showed a positive catitfesé species (at least one fish). However a part
of the observation analyzed were obtained during scientific surveys done in warmer areas where occurrence
this species is more likely but in which the fishing activity was sporadic and it is notlgureeried out. Because

of the low occurrence and prevalence of this species in this fishery, the standardized yields were calculated us
a Generalized Linear Mixed Model, assuming a deltgnormal error distribution. An overall flat trend was
predictedfor the whole period considered, with some annual fluctuations. Some other considerations are als
discussed

61. The WH NOTED that theCPUEwasbased on longlinges®ls thatmostlytargeed swordfish and blue sharks,
with themajority of data cominfrom the southwedndian OceanThe WPBNOTED that he fishing operations
typically occurred during night time and usgthllow setsandcatch rate®f blue marlinswere expected to be
very low.

62. The WPBNOTED the CPUEshows nabbvious trendandthatpreliminaryinvestigationsuggested thatt is not
very informative froma modelling perspective-or this reason th&/PB AGREED not to include the Spanish
CPUE indices in the 2019 assessment of blue marlin

Taiwaneselongline CPUE

63. The WPBNOTED papelOTCi 20191 WPB17i 18 which providedhestandardised CPUE indices fduemarlin
from 1980 to 2017 for the Taiwanese tuna longline fisheries in the Indian @eeawhichincludedthe following
abstract provided by the thors:

AThis paper described the historical patterns of blue marlin catches of Taiwanese lardersglale fishery in

the Indian Ocean. The cluster analysis was adopted to explore the targeting of fishing operations. In addition, t
CPUE standardizations were conducted using dgtaama generalized linear models because blue marlin were
the bycatch braiwanese longline fishery and large amount zero catch existed in the data sets. The results indice
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that the effects of targeting (clusters) provided most significant contributions to the explanation of the variance
CPUEs of blue marlin for the madewith positive catches, but the catch probability of blue marlin might be
mainly influenced by temporal and spatial effacts

64. The WPBTHANKED the authors for thepdate to the Taiwane§#PUE serieswhichis an integral inpuinto
the stock assessment deds.

65. The WPBNOTED that there istrend of increasing hooksetween float®vertime by the Taiwanese longline
fleets indicating a shift towardeeper sat

66. The WPBNOTED the large spike of CPUE index 2011 12 in the northwestegionscoincided witha period
of substantial redistribution of fishing effaas a result of a number laingline vesselseturnng to thefishing
groundspreviously impacted by piracy during the mid to 12890s During this periodof 201112 catches of
swordish and billfishspecies increased substantialty,addition tosignificant increasein thecatch rategor
tropical tuna speciesvhich were observed by the WPTThe WPBAGREED that the linkbetween abundance
and CPUE may be complicated duelbanges in the fishing grounds and relocation of vessels during this period
and the associated impact catchability

67. WPBNOTED theTaiwaneseCPUE index has a substantial impact on the assessmentftURBNOTED that
during the last meeting of the group, it was proposed to split the time series to take into account changes in fish
operations (e.g., to account for the changes in catchability pre and post 2010M4)WPB therefore
SUGGESTED removng the CPUE time series after 2010 for both the northwest and northeast regions whel
including these in the stock assessment.

68. The WPBNOTED that in thesouthernregion of the Indian Oceawhere the Taiwanedengline fleet mostly
targetalbacore tunavith shallow setsencounter ratesf marlinsaresignificantly lower.As theindicespresented
for the southernregionswere probablylesscrediblefor blue marlin, he WPBAGREED to usethe Tawanese
indices fromnorthwestandnortheastor the stock assessment.

69. The WPBNOTED a number ofidditionalsuggestions to improve the future standardisation analysis, including
the inclusionof fishing operation characistics (e.g. branch line length, availablg, and to useéemporal and
spatialmodelling approach to better account for spatial effects.

Japanesdongline CPUE

70. The WPBNOTED paperlOTCi 20191 WPB17i 19 which provided standardised CPUE indicestitue marlin
from 194 to 2018 for theJapanestna longline fisheries in the Indian Ocean, and whictuded the following
abstract provided by the authors:

fiWe addressed to standardize CPUE of blue marlin (Makaipacang caught by Japanese longline fishery in

the Indian Ocean. The tinperiod d this study limits between 1994 and 2018 due to large uncertainties such as
species discrimination in the earlier period logbook data. We used the three core areas (Northwest, Southw
and Central east) with high density of blue marlin caught for théysisefollowing the approach by Yokoi et al.
(2016). We applied the zeiaflated Poisson GLMM for the CPUE standardization (catch number) of blue marlin.
To evaluate the shrink of Japanese longliner operations, we calculated different period standarlited
(19942010 and 1994018 (19942014 for the Northwest)). There was no substantial difference between the two
CPUEs for all core areas. The standardized CPUE typically decreased frei980d to mie2000s for all core
areas, although the trend wadfdrent from that of nominal CPUE in the Southwest. There was little significant
difference of standardized CPUE between four quarters as well as between two gear depths for each core ar
but the zerecatch rate during AprilSeptember always rose close 100% in the Southwest. In the model
diagnosis, we checked Pearson residuals corresponding the explanatory variables. There are little clear tren
against the explanatory variables, but Pearson residual showed somsptitied patterns for all core arsa
Considering this result, it might need to address the geostatistical model in the futude study

71. WPBNOTED the CPUEstandardisatiofrom Japan hassed aercinflated model. This explains why residuals
of the model are not evenly distributed around zero.

72. The WPBNOTED thecore areagpproachNW, CE, andSW) would allow the analysis to focus on areath
high blue marlin densityandredue the proportion of zero setis the dataset and define a fishéimat is more
consistentn terms ofcatches andccurrencesf blue marlin

73. The WPBNOTED thesimilartrendfor the standardised indices from theee core areaslowever there is very
largeuncetainty after 2010 in the northwest regidue to lack of datd.heWPBthereforeSUGGESTEDremove
the CPUE time series after 2010 for the northwest reglmn including this index in the stock assessment.
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74. The WPBfurtherNOTED the catch rates of blue ntiarwere extremely low in quarte2 and 3 in the southern
regions. Thisnay be du¢heabsence of fish in #area during théustralwinter season, and the WASREED
to includeonly the CPUEs from NW an@E in the stock assessment models.

75. Regarding the availability of indices prior to 1994, WW€B NOTED there were potential issues in the dataset
before 1979 (i.evessellD was missing) but data after 19@eeavailable.The WPB thereforeREQUESTED
that thestandardized indices be extended back to 1979 for use in the current stock assessment.

CPUE Summary discussion

76. The WPBNOTED the different trends seen in tlemgline CPUEseries and discussed whitlight be considered
more reliable The WPBAGREED to considerthe updated Japanese longline for NW (up to 2010) and CE
regions and Tawanese indices for the NW and N&ndindonesiarindicesfor the blue marlirstock assessment
model fFigure 1). The WPBTHANKED Japan for providing the updated CPUE during the meeting.

77. The WPBdiscussedvhether there is merit to use the same methodtamdardisationdor the purposes of
consistencyThe WPBAGREED thatthe methodshoulddepend on the datevailable in each casehich may
vary by country or fleetfThe WPB SUGGESTED that a joint CPUE analysis betwe&PCs (e.g.Japan and
Taiwan,Chinawould be usefulo develop indices fanarlin specieandENCOURAGED the national scientists
to collaborag in order toachieve this.

1.2
1
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w o6 = JPN_CE
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0.4 —TWN_NE
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0 T T T T T T T T T
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5.3.1 Stock assessments
Blue marlin: Summary ofstock assessment models in 201

BayesianState SpaceSurplus Production Model JABBA)

78. TheWPB NOTED paper I0TC 20191 WPB17i 20a which providedcontinuity runs of theAndrade (2016)
Bayesian statspace surplus production model assessmehtidiin GCean blue marlin stock usidgABBA,
which includedhe following abstract provided by the authors:

fiContinuity between consecutive stock assessments is fundamental to tracking stoockestttus. Here we
attempt to create a continuity assessment of the 2016 BayesiarSg#aie Surplus Production Model
assessment of the Indian Ocean blue marlin (Makaira nigricans) documented in Andrade (2016) using tt
opensource stock assessment toABBA. All JABBA scenarios produced B/BMSY trajectories that steadily
declined from the mid 19706s to around 2008 be
scenarios produced F/FMSY trends that steadily increased from 1980 to 2015. The Sofaefative
JABBA scenario indicated that the st ock-the WRBB14 s u
decided that the equivalent Andrade (2016) scenario would be used to provide management advice. The p
estimates between the modelsre comparable B/BMSY: JABBA = 1.13; Andrade = 1.11 and F/FMSY:
JABBA = 1.26; Andrade = 1.18. Thus, JABBA was able to accurately recreate the Andrade (2016) assessm

Page21 of 92



IOTCi 20191 WPB17 R[E]

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

of Indian Ocean blue marlin. Notwithstanding severe data conflict in recent yearsZ2Q8% a 2019 blue
marlin assessment using JABBA should provide results comparable to projections from previous assessme
This is important to evaluate the efficacy of previous management recommendations to the IOTC Ca@mmissic

The WPBTHANKED theauthors for providing the continuity run. This approach was to ensure comparability
of models used Hbetween assessmenthus increasing the confidence of model results to be used for
management advice.

TheWPB RECALLED thatthe last stock assessmesid for management adviceonducted in 208 using
the Bayesian StatSpace Surplus Production Modelstimatedthe stock of blue marlin in 2015 was not
overfished but was subject to overfishing.

TheWPB NOTED the continuity runs of the four model configtioas {.e., two types of surplus production
functions and two types of priors) produced very similar results to the previous assessment excdpidor the
estimates, which may have beetated tahe approach dfeating thanformative prior sa range prior was
used inpreviousassessmeniyhile a log normal prior was used for JABBA).

In view of the continuity runsthe WPB AGREED to use basescenariosfrom the previous assessment
(informative prior andschaefemodel)asthe basis for the 2019 JABBA assessmé&he Schaefer model was
selected for continuity with the previous assessment conducted in 2016.

Based on the preliminary investigatidine WPBAGREED to consider théollowing model runs with various
corfigurations of CPUE

1 S1JPN_hist+JPN_NW+JPN_CE+ND
T S2JPN_hist+JPN_NW+JPN_CE+TWN_NW-HD
1 S3JPN_hist+JPN_NW+JPN_CE+TWN_NW+TWN_NE-ND
1 S4JPN_NW+JPN_CE+TWN_NW+TWN_NE+ID
[JPN histis the CPUE time series provided by Japan in 2016 (Yokoi, et al 2016); subsdt9B3] 1

The WPBNOTED t h Runbestssuggeste®1hasless data conflicfand whichhas the least CPUE indiges
The WPB alsoNOTED models with both Japanese and Taiwaneskicés also performeasonably well
althoughdata conflics persistto variousdegrees

The WPB NOTED the consensus to usebase case model which includdek JPNindices NW and CE),
Taiwanese indices (NW andE), and Indonesian indices. The WBABOAGREED to extend the JPN indices
(both NWand CE) back to 1979, alREQUESTED a sensitivityrun be conductedising aFox production
model forcomparison wittthe SS3 assessment

The WPBNOTED the key assessment results for JABBA assessment for blue marlin as shownTladliew (
3; Figure 2), andthat the retrospective analysis produced generally consistent stock status eskimates (
3).

WPB NOTED that inthe initial scenarios of the JABBA model th@be plot suggested that the stock was
overfished beforeverfishing has occurred, and thhis issue was also raised during the last time stock
assessmentdowever this is not the case in the final model nwith the updated CPUE time series.

WPB NOTED the final model runs conducted during the meeting wilfublly documented in paper IOTC
2019WPB17-20h.

Table 3. Stock status summary table for thiele marlin assessmebtise case mod&IABBA)

Management Quantity JABBA (base
Current catch 12,029

Mean catch over last 5 years 11,608

MSY (1000 t) 9.98(8.181 11.86)
Fusy 0.21(0.137 0.35)
Current Data Period 19501 2017
F2017Fumsy 1.47 (0967 2.35)
B2017Bwmsy 0.82(0.567 1.15)
SB2017SBusy n.a.

B2017Bo 0.41(0.2871 0.57)
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SB017SBo n.a.
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Figure 2. JABBA: Kobe stock status plot for the Indian Oceantime marlin, from the final JABBA base cas€he
black line traces the trajectory of the stock over time. Contours represent the smaotiadddlify distribution for

2018 (isopleths are probability relatvto the maximum).
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Figure 3: Retrospective analysis for stock biomass (t), surplus production function (maximum = BIB¥gvandF/Fusy
for the Indian Oceahlue marlin JABBAbase model

Stock synthesis (SS3)

89. The WPBNOTED paper IOTC 20191 WPB17i 21 which provided a stock assessmentlaemarlin in the Indian
Ocean using Stock SynthesisaBd which includedhe following abstract provided by the authors

APaperlOTG 2019 WPB17 21 described the stock assessment for blue marlin in the Indian Ocean using
Stock Synthesis (SS), which was conducted the by incorporating historical catch, standardized CPUE seri
lengthfrequency data and lifhistory parameters. The nalss of most scenarios indicated that the current

spawning biomass is higher than the MSY level but the fishing mortality may be either lower or higher th
MSY level depending on the adoption of CPUE series. Based on the results of the scenario sdteeted by
WPB (S5), the current stock status of blue marlin in the Indian Ocean may probably be subject to overfishi
but not overfished, while there was also a possibility that the stock was overfished. However, most-of the li
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90.

91.

92.

93.

94.

95.

96.

97.

history parameters used in thstudy were based on the values of blue marlin in the Pacific Ocean. These ma
lead to the uncertainties in the evaluation of the stock status of blue marlin in the IndiardOcean

The WPBNOTED the SS3 model fdolue marlin was configured as a singleea sex specifienodel(due to
sexual dimorphic growthland that thdisheries were grouped infour fleets: Taiwanese longline, Japanese
longline, Indonesian longlineand othersThe observational data included the standardised CPUE indices for
the Taiwanese fleet (1972017, NW and NE series combinedjapanese fleet (1992017), and Indonesian
fleet (20082017), and sizefrequency dataThe WPB furtheMNOTED thatthe life history parameters were
fixed at known estimates from the Pacific Ocean

The WPB NOTED that as spawning stock biomass is calculdtech female fish only, the male maturity at
length is not required for the SS3 model.

The WPBNOTED thatthe model assued a domeshapedtime-invariantselectivity for theTaiwanese and
Japanese longlinelhe selectivity for thel ndonesi am dstwhseaBsorheld éorbe same as the
Taiwanese fleet. The WPBOTED standardized CPUE series revealed different patterns by fleets and areas
and six model scenarios were impleented corresponding todifferent combinations of arespecific
standardized CPUE series of Taiwanese and Japanesafideliows:

TNWJCE(TWN_NW+JPN_CE+IDN.

TNWJINW (TWN_NW+JPN_NW+IDN.

TNWJISW(TWN_NW+JPN_SW+IDN.

TNEJCE(TWN_NE+JPN_CE+IDN.

TNEJNW (TWN_NE+JPN_NW+IDN)

TNEJSW (TWN_NE+JPN_SW+IDN)

The WPBNOTED the model cannot appropriately fit the CPUE series of Taiwanese and Japanese flee
between the early 1990s and the 1h@90sdue to conflictingCPUE trends obviouslyetween thestvo fleets.

The WPB furtherNOTED that themodels cannocadequatelyfit the lengthfrequency data before the early
2000s when high proportions of small fishes were observedihadhe model fits also deteriorated for
Japanese lengfinequerty data after the ead®000s due to thiew sample sizeumbers

The WPB NOTED the conflict between th& aiwaneseand Japanesédicescannot be easily resolvednd
suggesteaonducing models runswith thefollowing CPUE scenariot cover possible abundance tread
in the JABBA model)

S1JPN_hist+JPN_NW+JPN_CE+ND
S2JPN_hist+JPN_NW+JPN_CE+TWN_NW-HD
S3JPN_hist+JPN_NW+JPN_CE+TWN_NW+TWN_NE-ND
S4JPN_NW+JPN_CE+TWN_NW+TWN_NE+ID

O¢ O¢ O¢ O¢ O¢ O«

)l
)l
)l
)l

The WPBNOTED thattheresults are broadlgimilar between the modabut conflictsbetween CPUE indices
persist whichinfluence estimates dhe biomass trendThe WPB furthe™NOTED including the histacal
Japanese indices (prior to 1994) alldivs model to better determine biomass in the gadysandalsofit the
recentJapanes€PUE indices (NW and CE) better.

In view of the analysis abovehe WPBAGREED on a base model (S5) whickplacedJPNindices NW and
CE, both extended back to 1979 aiwanese indices (NW andH, andIndonesiarindices. The WPB also
AGREED to conduct a sensitivitgnalysis usingn asymptotic selectivity for the JPMngline fleetensure
thatthe modeMid notto produce cryptic biomagS6)

1 S5JPN_NWupdated to 1979)JPN_CHupdated to 1979TWN_NW+TWN_NE+IDN

1 S6: same as S5 with asymptotic selectivity

The WPBNOTED that it is a good practice start the modeah the year close to the time wh€RUE becomes
availabk. However for blue marlin, the catchés the early yearsiere high, and there iack of data toallow

the model testimate initiapopulationstructure While it is possible to start the model in 1970 when abundance
data are available, the WRE5REED to start the model in the 1950$e WPBNOTED the key assessment
results forSS3for bluemarlin as shown belowr@ble 4; Figure 4).

T a b4. $tock status summary table for theemar § $&sses smmdr) . €5
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Management Quantity (model S5 Aggregate Indian Ocean

2017 catclestimate 12,029

Mean catch from 2012017 11,608

MSY (1000 t) (80% CI) 9.108 (8.669, 9.666)
Data period (catch) 19502017

Fusy (80% CIY 5.962 (5.420, 6.531)
SBusy (1,000 t)(80% CI) 16.902 (15.958, 17.928)
Foo17Fusy (80% CI) 1.050 (0.9441.185)
SBr017SBusy (80% CI) 1.055 (0.874, 1.253)
SBz017SB1950(80% CI) 0.183 (0.151, 0.227)

* Fishing mortality was estimated based on the approach of hybrid methods.of SS3

<
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F.‘f FMSY
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Figure 4. Stock synthesis: Kobe stock status plot for the Indian Oceapldemarlin (model SJ. The black line
traces the trajectory of the stock over time

5.4  Development of management advice foarlins and update omarlin species Executive Summaries for
the cansideration of the Scientific Committeacluding discussion on current catch limits as per
standing IOTC Resolutions

Blue marlin

98. The WPBNOTED the overallconsistenbiomass trenéstimated by th8ABBA and SS3nodels, andhat the
differences in estimatedmanagement quantities are likdo be attributedto different productionfunctions
inherent in these model¥he sensitivity run of JABBA using a fetype modelalso produced verysimilar
results to the SS3 model and ¥W°B thereforeAGREED tha the JABBA modelbe usedor management
advice for blue marlin

99. The WPBACKNOWLEDGED the ability of JABBA to accurately recreate the results of the previous blue
marlin assessment (Andrade 2016), as documented in-RDIGWPB17-20a. The JABBA model is érefore
likely to provide a suitable continuity assessment in 2019. Furthermore, the\WWPBD the dependence of
the SS3 model on biological input parameters which have been taken from the Pacific Ocean as a conseque
of paucity of biological informatioon blue marlin derived from the Indian Ocean.

100. The WPBNOTED thatalmost all the biological parameters fdud marlinin the SS3nodel aralerivedfrom
the Pacific @ean, and stronghfENCOURAGED CPCs to collect biological inforation for marlin species to
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help reduce thepotential uncertainty of futurestock assessmeninherat in the current limited range of
biological parameters available.

101. The WPBNOTED the JABBA assessment model estimatesicurrent stock biomass ielowBwsy, and the
current fishing mortality ikiigherFusy.

102. The WPBalsoNOTED that theravereno systematic deviations in the retrospective analysis from the JABBA
model| whichprovides someonfidence in the predictive capabilities of the model

103. The WPBNOTED themanagement advice developed lbwe marlin (executive summargt WPBYT :

fiThecurrent catches of blue marlin (average of 12,008 t in the last 3 years; 22014 are higher than MSY
(9,984 t) and the stock is currently overfished and subject to overfishing. In order to achieve the Commissi
objectives of being in the green zoneghef Kobe Plot by 2027 (F2027 < FMSY and B2027 > BMSY) with at
least a 60% chance, the catches of blue marlin would have to be reduced by 35% compared to the averag:

the last 3 years, to a maximum value of approximately 7,800 t.

1 Bluemarlin Makaira indca) i AppendixVIlI

6. INDO-PACIFIC SAILFISH
6.1 Review ofnew information on IndePacific Sailfishbiology, stock structure, fisheries and associated
environmental data

104. The WPBNOTED paper I0TC2019 WPB17 22 whichsummarises the distribution of IndRacific Sailfish in
P&kistan watersand which included the following abstract provided by the authors:

fBillfish form important part of the landings of tuna and tuna like fishes fronstak Its landings during

2018 were reported to be about 3,521 m. tons.-Rdcific sailfish (Istiophorus platypterus) contributed 2,154

m. tons. Contribution of Ind@acific sailfish in total billfish landings was 61.18 %, therefore, this species is
corsidered to be most important billfish species. This species is harvested by tuna gillnets vessels frc
continental shelf and slope area during August and November whereas in winter it is mainly harvested fro
central Arabian Sea (in the EEZ of Pakistan &#egond). IndePacific sailfish is one of the highly migratory

and oceanodromous species which is regularly being fished in all countries of the Arabian Sea. High value
E max= 0.575 is indicative that there are symptoms of-exploitation of the stoskof IndePacific sailfish

by Pakistani tuna fleets. Because of high demand Istiophorus platypterus is sent to neighbouring count

where it fetches comparatively higher priges

105. The WPBACKNOWLEDGED the efforts of WWHPakistan andHANKED the GovernmentfdPakistan for
this important studyand REQUESTED Pakistanto officially report the size frequency data to the IOTC
Secretariat used in the analyses presented in the paper.

6.2 Review of new information on the status B sailfish
6.2.1 Nomina and standardized CPUE indices

Spanishlongline CPUE

106. The WPBNOTED paper I0TC 20191 WPB17i 23 which provided standardised CPUE indiceslfao-Pacific
Sailfish of the Indian Ocean from th@panishtuna longline fishery, and which included the following abstract

provided by the authors:

fiStandardized yields of sailfish were obtained from 1,914 recorded trips (65.1*106 hooks) by the surfac
longline fleet targeting swordfish in the fishing areashaf indian Ocean during the period 2006817. The
observations represent about 90% of the total fishing effort of this fleet during this combined period. Rough
50% of the trips recorded during this period showed a positive catch of these species (ahdefsh).
Because of the relatively low prevalence of this species in this fishery, the standardized yields were calcula
using a Generalized Linear Mixed Model, assuming a defiaormal error distribution. An overall flat trend

was predicted for thevhole period considered, with some annual fluctuations. Some other considerations are

also discusseaul
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107. The WPBTHANKED EU,Span for conducting the analysis, bNOTED that additionadetailsare needed on
the distributionof catchandeffort, asit was notclearhow the standardisatidmschange theraw catch rates
For this reason th&/PB AGREED not to use the indices in the stock assessthenyear.

6.2.2 Stock assessments

Indo-Pacific Sailfishh Summary ofstock assessment models in 2019

108.

TheWPBNOTED paper I0OTC 20191 WPB17i 24 whichdetailstwo assessment methods fBrsailfishmarlin
in the Indian Ocean usirgatchonly methodswhich included the following abstract provided by the authors:

fAssessing the status of the stocks of billfish species in the Indian Ocean is challenging due to the paucit
data. There is lack of reliable information on stock structure, abundance and biological parameters. Dat:
poor stock assessments were condufdedndo-Pacific Sailfish (Istiophorus platypterus) in 2015 (Sharma
2015). This paper provides an update to that assessments based on the most recent catch information repo
to the IOTC, using a revised CatbhSY method (Froese et al. 2016). An addélanethod, stochastic stock
reduction analysis, was also used to explore the potential to include the length frequency data in tt
assessmeat

C-MSY method

109.

110.

111.

112.

113.

TheWPBRECALLED that the last stock assessment conducted i§, 2@8ing the CatciMSY model ofindo-
Pacific Qilfish, estimated that the stock wast overfished put was subject to overfishing

The WPBNOTED the C-MSY methodincludeda number of modifications to the previous versiorCaftch
MSY method. Both methods rely on only a catch time series, prior rangesdK, and possible ranges of
stock sizes in the initial and terminal yeareke WPBNOTED that the following prior rage was assumed for
the I.P.salfish:r (0.161 0.5);K (62-760); Initial B/K (0.5 0.9); Final B/K (0.3 0.7)

The WPBNOTED that the assessment results are highly sensitive to assumptions regarding productivity ar
final depletion. For EMSY the choice of a high r from the range of plausible r values idypptified but
has a noticeable effect on estimates afyF

The WPBNOTED that estimates of MSY are more stable than estimatessefoF Busy, andCatch/MSY
may be a more suitable indicator for management thansB/@ F/Fusy.

TheWPB NOTED the resultsiom the GMSY assessment method:

Table 5. Stock status summary table for tiesailfishassessmenCtMSY)
Management Quantity C-MSY
Mostrecent catch estimate (year) 33 320t (2017)
Mean catchi most recent 5 years 29 880 t (2013 2017)

MSY (95% ClI) 23 900(16 100i 35 400)
Data period used in assessment 19501 2017

Fusy (95% ClI) 0.19 (0.14-0.29

Bwmsy (95% ClI) 129 000 (81 000 206 000
Fo017Fusy (95% ClI) 1.22 (1i 2.22

B2o17/Bumsy (95% Cl) 1.14 (0.63 1.39

B2017/Bo (95% CI) 0.57 (0.311 0.70
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Figure 5. C-MSY: Kobe stock status plot for the Indian Oceanl fato Pacific Sailfish, from the finalC-MSY model
Theblack line traces the trajectory of the stock over time. Contours represent the smoothed probability distribution
for 2017 (isopleths are probability relative to the maximum).

Stochastic Stock reduction analysis

114. The WPBNOTED that the stochastic SRA approach provides an exploration of alternative methods that utilis
other types of data, but may not be well supported by data currently available. In this situation it might &
preferable to develop a CPUE index and then ap@ystirplus production modelling approacither than
apply a more complicated model which requires more data support.

115. TheWPBNOTED the results from th&tochastic SRA assessment method

Table 6. Stock status summary table for the black marlin assesg@tothasticSRA)
Management Quantity C-MSY
Most recent catch estimate (year) 33 320t (2017)
Mean catcti most recent 5 years 29 880t (2013 2017)

MSY (95% Cl) 0.36 (0.08 0.90
Data period used in assessment 19507 2017

Fusy (95% CI) 0.36(0.087 0.90)

Bumsy (95% CI) 114 415 t (39 550248 618)
F2017Fusy (95% CI) 1.25 (0.14i 4.00)
B2o17/Bumsy (95% CJ) 1.52 (0.54i 2.68)

B2017/B0 (95% ClI) 0.46 (0.16 0.82)

<

00 05 10 15 20 25 30
B /Bmsy

Figure 6. Stochastic SRAKobe stock status plot for the Indian Oceanlfmo-Pacific sailfish from theStochastic
SRA The black line traces the trajectory of the stock over time.

116. The WPBNOTED the consistency in the assessment results between all models with rebfi#¥¢tand stock
status which suggest thatdo-Pacific Sailfish is currently being fished above the optimal rate of fishing
mortality (Fusy) and that catches are cemtly below the estimated MSY
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6.3 Development of management advice fdndo-Pacific Sailfish and update ofspecies Executive
Summaries for the consideration of the Scientific Committéecluding discussion on current catch
limits as per standing IOTC Resolutions

Indo-Pacific Sailfish

117. The WPBNOTED theC-MSY assessment model estimated tha current stock biomass is abovyg® and
the current fishing mortality iselow Fusy.

118. The WPB NOTED that thecatch only methodelies on accurate catch datbBloweverthe historic catch
estimate$n particularareconsideredhighly uncertainwith around 29%f catchesn recent years alguartially
or fully estimated by th&ecretariatIn addition, thebiological parameters were poorknown (with most
parametevalues for the assessment sourced ffishbasg The WPBNOTED the managemeitdvice based
on the catctonly modé thereforeneeds tdetreatedwith caution.

119. The WPBNOTED the management advice developed fado-Pacific Sailfish (executive summary) at
WPB17:

fiThe catch limits as stipulated in Resolution 18/05 have keeaeded. The Commission should provide
mechanisms to ensure that catch limits are not exceeded by all concerned fisheries. Research emphasi:
further developing possible CPUE indicators from gillnet fisheries, and further exploration of stock assessme
approaches for data poor fisheries are warranted. Given the limited data being reported for coastal gillne
fisheries, and the importance of sports fisheries for this species, efforts must be made to rectify the
information gaps. The lack of catch redsiin the Persian Gulf should also be examined to evaluate the degree
of localised depletion in Indian Ocean coastal aréas.

1 Indo-Pacific Sailfish(Istiophorus platypterusi AppendixX

7. SWORDFISH

7.1 Review ofnew information onSwordfishbiology, stock strature, fisheries and associated
environmental data

120. The WPBNOTED that no papers were presented under this stamadiegdatem during the WB17 meeting.
7.2  Review of new information on the status sivordfish

7.2.1 Nominal and standardized CPUE indices

121. The WPBNOTED paper 10TC2019 WPB17 25 which providedSwordfish catch rates in relation to Sea
Surface Temperature and Chloropb&llconcentration within EEZof Sri Lanka and which included the
following abstract provided by the authors:

fiSwordfish (Xiphas gladius) is one of the important bill fish species landed as a by catch efdngkne
fishery. In 2018, the production of swordfish in the longline fishery within EEZ was 5795mt which contribute
about 42% of the total bill fish catch. Remarkabfarmges of the monthly catch rates of sword fish can be
observed from different zones of the country and may probably influenced by the monsoon driven temperat
and chlorophyll fluctuations. Therefore, the present study was undertaken to understanditiee@erd
chlorophyll a effects in the CPUE variations of swordfish within EEZ, Sri Lanka. The values of Sea Surfac
Temperature (SST) and Sea Surface Chlorophyll a (SSC) were obtained from remote sensing data while ce
rates were based on 2016longlifighery data of log books. A Generalized Additive Model (GAM) was fitted
for describing the relationships between oceanographic parameters and sword fish catch rates. The result
GAM shows that the relationships between swordfish catch rates and twaograahic parameters are
significant at 0.05 level (p<0.01). The higher catch rates of swordfish were observed from the areas whe
SST varied between 2838.6 °C and SSC ranged from 0:Q16mgra3.However the strongest relationship
was observed betweeBBand swordfish CPUE. The GAM results show that stiaeefactor also has more
influence on swordfish catch rates where high catch rates are primarily associated in productive areas of S
Lankan EED

122. The WPBNOTED that themaintargeted species by the longline fishery from Sri Lanka are yellowfin and bigeye
tuna.
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123. The WPBENCOURAGED Sri Lanka to follow up this study on the swordfish habitat based on fishery dependent
data by collecting individual leyth data in their habitat molden addition to collecting biological data on the
reproduction of swordfish.

124. The WPBENCOURAGED the Sri Lankan scientist to include zero catch sets in their analysidsitcrill and
positive catch are necessanypredicting the presence/absemdeswordfish. t wasalsosuggestedo consider
investigating fronts and strong gradients in oceanographic data such as altimetry (SSH) and temperature (SST

South Africanlongline CPUE
125. The WPBNOTED paper IOTQ 20191 WPB17i 26 waswithdrawnand not presented during the meeting.

8. DEVELOPMENT OF OPTIONS FOR ALTERNATIVE MANAGEMENT
MEASURES (INCLUDING CLOSURES)FORBILLFISH IN THE IOTC AREA OF
COMPETENCE

8.1 Review of new information on the status of other billfishes (other marlins) (all)

126. The WPBNOTED that no new informationwas presented during WPB17 meetangd currently there is no
adequate biological information thaltows management advice to be developed on this agenda item.

Stripedmarlin

127. The WPBAGREED that, as no new information was presentedfopedmarlin, the previous indicators, as well
as the most recent catch estimates would be used to updatendgemant advice from last year

Black marlin

128. The WPBAGREED that, as no new information was presentedfackmarlin, the previous indicators, as well
as the most recent catch estimates would be used to updatentdugemant advice from last year.

9. PROGRESSON THE SWORDFISH MANAGEMENT STRATEGY
EVALUATION

129. The WPBNOTED paper I0OTGC2019 WPB17 INFO1 which providedan update of the MSE work for swordfish
in the Indian OcearThe paper was presented by iB3& C Secretariat on behalf of the author.

10.WPB PROGRAM OF WORK
10.1 Revision of the WPBProgram of work (2Q0i 2024)

130. The WPBNOTED paper I0TQ 20191 WPB17i 08 which providedan opportunity to consider and revise the
WPB Program of Work (280i 2024), by taking into account the specific requests of the Commission, Scientific
Committee, and the resources available to the I0&@€ebariat and CPCs.

131. The WPBRECALLED that the SC, at its 8Session, made the following request td/itsrking Parties:

fiThe SCREQUESTEDthat during the 2016 Working Party meetings, each group not only develop a Draft
Program of Work for the next fiweears containing low, medium and high priority projects, but that all High
Priority projects are ranked. The intention is that the SC would then be able to review the rankings and devel
a consolidated list of the highest priority projects to meet thdshektthe Commission. Where possible, budget
estimates should be determined, as well as the identification of potential funding sour¢geS C 1 8 . Par

132. The WPBNOTED thatin response to the request from WPB16 and &l@itional samples of billfish species
have been collectad the second phase of the IOTC stock structure project. The RECBRJESTED an update
of the study regarding the billfispeciedo be provided to theext WPB meeting.

133. The WPBRECOMMENDED that the SC consider and endorse the WPB Program of Wo2Ki(2@®4), as
provided atAppendixXI.
10.2 Development of priorities for an Invited Expert at the next WPB meeting

134. The WPBNOTED thatan Invited Expert may beequiredto supporthe next WPBmeetingand AGREED
thatthedecision for theselection of theandidatdor the WPBB beconsiderednter-sessionallyOnce decided,
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the selectionvill be performed by advertising the positidtwough the IOTC science list (as a priority channel)
and finalized after receipt and assessmentstimésand supporting information for potential candidates,
according to the deadlines set forth by the rules and procedures of the Commission.

135. The WPBAGREED to the following core areas of expertise and priority areas for contribution that need to be
enhanced for the next meeting of the WPRM20by an Invited Expert:

1 Expertise. Stock assessment, including from regions other than the IndiaanQ&S3 assessment
approaches.

1 Priority areas for contribution : Refining the information base, historical data series and indicators for
billfish species for stock assessment purposes (species wasdfish.

11.OTHER BUSINESS
11.1  Election of a Chairperson and/ice-Chairperson for the WPB for the next biennium

136. TheWPB NOTED that Dr.Denham ParkefSouth Africg was nominated as Chairperson of YWeB for the
next biennium (2022021, and this nomination wasENDORSED by the WPB. The WPB
CONGRATULATED Dr. Parkeron his election as Chairperson and expressed gratitude fac¢bptance of
his nomination.

137. Dr Jie Caowas nominated as vigehairperson of th&V/PB for the next biennium, and this nomination was
ENDORSED by theWPB. The WPBCONGRATULATED Dr. Caoon his election as vie€hairperson.

11.2 Date and place of th&8" and 19" Sessios of the Working Party on Billfish

138. The WPB THANKED La Réunion France(IFREMER) for hosting thel7" Session of the WPB and
COMMENDED La Réunion Franceon the warm welcome, the excellent facilities and assistance prdeided
the organisation and running of the Session.

139. The WPBAGREED onthe importance of havin@®TC Working Party meetings within key CPCs catchii@rC
species of relevande theWorking Party, in this caseillfish. Following a discussion on who would host tig¥ 1
and D" sessiors of the WPB in 2P0 and 2@1 respectively, the WB ACKNOWLEDGED the offer fromChina
to host the &" sessiorin conjunction with the Working Party dfcosystems and Bycatciihe meeting locatian
and datesvill be confirmed and communicatdyy the IOTC Secretariat to the SC for its consideration at its next
session to be held DecembeR019 (Table 7).

140. The WPBNOTED the importance of having a degree of stability in the participation of CPCs to each of the
Working Party meetings anENCOURAGED participants to regularly attend each meeting to ensure as much
continuity as possible.

Table 7. Draft meeting schedule forehAVPB 020and2021).

2020 2021
Meeting No. Date Location No. Date Location
Working Party orBillfish h i China h
(WPB) 18 1-5 September (4d) (TBC) 19 (TBC) (TBC)
Working Party on China
Ecosystems and Bycatch | 17" | 7-11 September (5d) (TBC) 18" (TBC) (TBC)
(WPEB)

11.3 Review of the draft, and adoption of the Report of ti&'Session of the Working Party on Billfish

141. The WPBRECOMMENDED that theScientific Committeeconsider the consolidated set of recommendations
arising from WPBZ, provided at AppendixXll, as well as the management advice provided in the draft resource
stock status summary for each of thwe billfish species under thé®ITC mandateand the combined Kobe plot
for thefive species assigned a stock status i94Fig. 7):

Swordfish Kiphias gladiuy AppendixVI

Black marlin(Makaira indicg i AppendixVII

Blue marlin (Makaira nigrican3 i AppendixV1lI

Striped marlin(Tetrapturus audaX AppendixIX
Indo-Pacific sailfish(Istiophorus platypterysi AppendixX

O O O0OO0Oo
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Fig. 7. Combined Kobe plot foswordfish(grey), indo-pacific sailfish (cyan)black marlin plack), blue marlin blue)
and stripedmarlin (purple showing the 207, 2018, and 209 estimates of current stock siz8B( or B, species
assessment dependeaind current fishing mortality (F) in relation to optimal spawning stock sizegtimal fishing
mortality. Cross bars illustrate the range of uncertainty from the model runs.

142. The report of thea 7" Session of th&Vorking Party on Billfish(IOTCi 20191 WPB17i R) wasADOPTED on
the 12" of Septembe2019.
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APPENDIX Il
AGENDA FOR THE 1/TH WORKING PARTY ON BILLFISH

Date: 9i 12 September 2019
Location: La Réunion EU,France
Venue: TAMARUN Seminar venue
Time: 09:007 17:00 daily
Chair: Dr Rui Coelho (EU,Portugal)ice-Chair: Dr Evgeny Romanov (EU,France)

OPENING OF THE MEETING (Chairperson)

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION (Chairperson)

THE I0TC PROCESS: OUTCOMES, UPDATES AND PROGRESS

1
1
1
1

Outcomes of the 21Session of the Scientific Committee (IOTC Secretariat)

Outcomes of the 23Session of the Commission (IOTC Secretariat)

Review of Conservation and Management Measures relevant to billfish (IOTC Secretariat)
Progress on the recommendations of WPB16 (IGECretariat)

NEW INFORMATION ON FISHERIES AND ASSOCIATED ENVIRONMENTAL DATA FOR BILLFISH

1
1
1

Review of the statistical data available for billfish (IOTC Secretariat)
Review new information on fisheries and associated environmental data (general CPC papers)
New information on sport fisheries (all)

MARLINS (Priority species for 2019: Blue marlin)

1

1

1

Review new information on marlin biology, stock structure, fisheries and associated environmental da
(al)

Review of any biological data in supportrefention and transhipment bans for specimen below a minimum
size, as per recent IOTC Resolutions (all)

Review of new information on the status of marlins (all)

9 Nominal and standardised CPUE indices

1 Stock assessments

1 Selection of Stock Status indicatoos fnarlins

Development of management advice for marlins and update of marlin species Executive Summaries for t
consideration of the Scientific Committee, including discussion on current catch limits as per standing IOT
Resolutions (all)

INDO-PACIFIC SAILFISH (Priority species for 2019)

1

1

1

Review new information on marlin biology, stock structure, fisheries and associated environmental dai
(all)

Review of any biological data in support of retention and transhipment bans for specimen below a minimu
size, & per recent IOTC Resolutions (all)

Review of new information on the status of I.P Sailfish (all)

T Nominal and standardised CPUE indices

i Stock assessments

I Selection of Stock Status indicators for I.P. Sailfish

Development of management advice for Hailfish and update of species Executive Summaries for the
consideration of the Scientific Committee, including discussion on current catch limits as per standing IOT
Resolutions (all)

SWORDFISH (new information for informing the 2020 scheduled assessm@nt

1

il

Review of new information on swordfish biology, stock structure, fisheries and associated environment:
data (all)

Review of new information and indicators on the status of swordfish (all)

T Nominal and standardised CPUE indices

1 Other indicators
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8. DEVELOPMENT OF OPTIONS FOR ALTERNATIVE MANAGEMENT MEASURES (INCLUDING
CLOSURES) FOR BILLFISH IN THE IOTC AREA OF COMPETENCE

9. PROGRESS ON THE SWORDFISH MANAGEMENT STRATEGY EVALUATION

10. WPB PROGRAM OF WORK

1 Revision of the WPBProgram of Wdk (2020 2024)(Chairperson and IOTC Secretariat)
| Development of priorities for an Invited Expert at the next WPB meeting (Chairperson)
11. OTHER BUSINESS

1 Election of a Chairperson and Vi€&hairperson for the WPB for the next biennium (IOF€xretariat)

1 Date and place of the #&nd 19' Sessions of the Working Party on Billfish (Chairperson and I0TC
Secretariat)

1 Review of the draft, and adoption of the Report of thé $&ssion of the Working Party on Billfish
(Chairperson)
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APPENDIX IlI

LIST OF DOCUMENTS FOR THE 17™ WORKING PARTY ON BI LLFISH

Last updated: 4" September 2019

Document

Title

Availability

I0TC-2019 WPB1%01a

Agenda of the 18Working Party on Billfish

August 26 2019

IOTC-2019 WPB1701b

Annotated agenda of the BVorking Party on Billfish

August 26 2019

I0TC-2019 WPB1702

List of documents of the ¥8Norking Party on Billfish

August 26 2019

IOTC-2019 WPB1703

Outcomes of the 2DSession of the Scientific Committee
(IOTC Secretariat)

August 26 2019

IOTC-2019 WPB1704

Outcomes of the 23 Session of the Commission
(IOTC Secretariat)

August 26 2019

IOTC-2019 WPB1705

Review of Conservation and Management Meastgleyant to
billfish (I0OTC Secretariat)

August 26 2019

IOTC-2019 WPB1706

Progress made on the recommendations and requests of WPB
SC20 (IOTC Secretariat)

August 26 2019

IOTC-2019 WPB1707

Review of the statistical data and fishery trends for billfish spec
(IOTC Secretariat)

August 26 2019

IOTC-2019 WPB1708

Revision of the WPB Program of Work (262023) (I0OTC
Secretariat)

August 26 2019

IOTC-2019 WPB1709

Fishery in Iran an@nalysis of billfish landings made by industria
gillnet fishery during 20122018

August 26 2019

IOTC-2019 WPB1%10

Billfishes landings in Phuket Ports by foreign vessel, 2018

August 19 2019

IOTC-2019 WPB1711

Bycatch in tuna drift gillnetisheries off Pakistan (Arabian sea)

September 3 2019

IOTC-2019 WPB1712

Catch Trends of Billfishes by Malaysian Tuna Longliners in the
Indian Ocean

August 9 2019

IOTC-2019 WPB1%13

Size frequency distribution of billfish caught by Kenyangliners
in the Kenyan EEZ

August 19 2019

IOTC-2019 WPB1714

Length at maturity of four billfish species in the Indian Ocean beé
on Chinese longline observer data

August 19 2019

IOTC-2019 WPB1#15

Billfish size-at-maturity in the westerimdian Ocean

August 26 2019

IOTC-2019 WPB17%16

Standardized CPUE indices for blue marhmakaira nigrican}
caught by Indonesian tuna longline fishery in eastern Indian ocg

August 26 2019

IOTC-2019 WPB17#17

Standardized yields of the blagarlin (makaira nigrican¥ caught
as bycatch of the Spanish surface longline fishery targeting
swordfish kiphias gladiu}in the Indian ocean

August 22 2019

IOTC-2019 WPB1718

CPUE standardization of blue marlin caught by Taiwanese-larg
scale longlindishery in the Indian Ocean

August 26 2019

IOTC-2019 WPB1%19

Standardized CPUE of blue marlin (Makaira mazara) caught by
Japanese longline fishery in the Indian Ocean: Analysis betweg
1994 and 2018

August 19 2019

IOTC-2019 WPB1720a

Continuity runs of the Andrade (2016) Bayesian stqi@ce surplus
production model assessment of Indian ocean blue marlin (mak
nigricans) stock using JABBA

August 26 2019

IOTC-2019 WPB1720b

Stock assessment of blue marlin in the Indian Ocean UsiBBA

IOTC-2019 WPB1721

Stock assessment of blue marlin in the Indian Ocean using Sto
Synthesis

September 3 2019

IOTC-2019 WPB1%22

Some observations on distribution, abundance and biology of Iy
Pacific sailfish [stiophorusplatypterug along the coast of Pakistal

August 31 2019

IOTC-2019 WPB1%23

Standardized yields of the sailfisbtiophorus platypterdscaught as
bycatch of the Spanish surface longline fishery targeting swor
(xiphias gladiu}in the Indian ocean

August 22 2019

IOTC-2019 WPB1724

Assessment of Indian Ocean InBacific sailfish using catebnly
methods

August 26 2019

IOTC-2019WPB1725

Sword fish catch rates in relation to Sea Surface Temperature ¢
ChlorophyltA concentration within EEZ Stianka

August 26 2019

IOTC-2019 WPB1726

Standardization of the catch per unit effort for swordfishhias

gladiug for the South African longline fishery
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Document

Title

Availability

IOTC-2019 WPB1727

Distribution, Abundance and some biological aspects of Bill fish
species under the family *Xiphiidae *(*Xiphias gladius*) and
*|stiophoridae* (*Istiophorus platypterus, Istiompax indica Maka
nigricans*) in Indian EEZ"

August 26 2019

Information papers

IOTC-2019 WPB17INFOO1

Updates on the I0TC swordfidhanagement Strategy

Evaluation

V(1 September 2019

Data sets

IOTC-2019WPB17~DATAQ3

Nominal Catches per Fleet, Year, Gear, IOTC Area and specie

V(23 July 2019)

IOTC-2019WPB17-DATAQO4

Catch and effort datavessels using drifting longlines

V(23 July 2019)

IOTC-2019WPB1%~DATAQ5

Catch and effort datasurface fisheries

V(23 July 2019)

IOTC-2019 WPB17-DATAO6

Catch and effort datavessels using other gears (e.qg., gillnets, lir
and unclassified gears)

V(23 July 2019)

IOTC-2019 WPB17DATAOQO7

Catch and effort dataall gears

V(23 July 2019)

IOTC-2019 WPB17DATAOS8

Catch and effortlata- reference file

V(23 July 2019)

IOTC-2019 WPB17DATAO09 Revl

Size frequency databillfish species

V(30 July 2019)

IOTC-2019 WPB17-DATA10 Revl

Size frequency reference file

V(30 July 2019)

IOTC-2019 WPB17DATA1l

Equations used to convert from fork length to round weight for
billfish species

V(23 July 2019)

Standardization dBlue marlin CPUE by Taiwanese longline

IOTC-2019 WPB17DATA12 fishery in the Indian Ocean (192®17) V(5 August 2019)
IOTC-2019 WPB17DATA13 Revl | ROSregionaldatabase data sets V(19 August 2019
I0OTC-2019 WPB1ZDATA14 Standardization of Blue marlin CPUE by Japariesgline fishery V(20 August 2019)

in the Indian Ocean (1992017)

IOTC-2019 WPB17~DATA15

Standardization of Blue marlin CPUE Indonesiariongline

fishery in the Indian Ocea2006:2018)

August 26 2019
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APPENDIX IV A
M AIN STATISTICS OF BI LLFISH
(Extract from I0TC20191 WPBI7i 07_Revl

Fisheries and catch trends for billfish species

T

Main speciesSwordfish and Indd”acific sailfishaccount for around two thirds of total catchesitfith species
in recent yeardpllowed by black marlin, blue marlin and striped markig( 1d).

The importance of individual speciesbillfish i as a proportion of the total catches of billfishas changed over
time, mostly as a result of changes to the number of longline weastVe in the Indian OceaRig. 1¢. Catches

of swordfish in particular increased during the 1990s as a result of changes in targeting by Taiwan,China, and
arrival of European longline fleets, increasing the swordfish share of total billfishadroatc2d 30% in the early
1990s taaround50% by the eark2000s. By the late2000s atches of swordfish declined to around a third of total
billfish catches, largely as a result thie declire in the number of longline vessels operated by Taiwan,China.
However since 2012 catches of swordfish have shown an increasing trend, which may be partly due to improveme
in the estimation of catehy-species reported by Taiwan,China.

Relatively large catches of marlins have also been recorded sincei2p&&silly from a combination of
improvements in reporting as welliasreased activities by longliners in waters of the western central and northwest
Indian Ocean as a consequence of improvements in security in the area off Somalia.

Main fisheries Up tothe early1980s longline vessels accounted for over 90% of the total billfish (largely as non
targeted catch); in the last 20 years the proportion has fallen to between 50% to 70% as billfish catches from offsh
gillnet fisheries have become increasinghportant for a number of fleets, such as I.R. Iran and Sri Lé&fikga (
2b-c).

In addition the number of longline vessels has also declined in recent years in response to the threat of Somali pil
in the western tropical Indian Ocean. Nevertheledifishicatches are still dominated bgmallnumber of longline
fleetsi namely Taiwan,China and European fléétthat nowappeato be resuming fishing activities their main
fishing grounds.

Main fleets (i.e., highest catches in recent years)
In recent years four fleets (I.R. Iran, India, Sri Lanka, and Taiwan,China) have reported around 60% of the to
catches of billfish species from all IOTC fleets combined (Fig. 2a).

Retained catch trends
The importance of catches of billfish speciethmtotal catches of IOTC species in the Indian Ocean has remained
relatively constant over the yeafds. 1ab) at between 5% 7% of the total catch of IOTC species.

Total catches of hillfish species have generally increased in line with othersspemigs under the mandate of
IOTC, increasing from around 25,000 t in the early 1990s to nearly 75,000 t in #i®@fid. Since then, average
catches peyearhave remained relatively stable at between 70,000 t and 75,000 t. However since 2012 catch
over 85,000 t have been reported, with the largest increases reported by I.R. Iran, Pakistan, and Taiwkg,China (
2a).

L EU,Spain, EU,Portgual, EU,France(La Réunion), and EU,UK.
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Figs. 1ad. Billfish (all species):

Top: Contribution of the five billfish species under the IOTC mandate to the total catches of IOTC species in the India
over the period 195@017 (a. Top left: total catch; b. Top right percentage, same colour key as Fig. 1a).

Bottom: Contribution of e@ch billfish species to the total combined catches of billfish (c. Bottom left: nopatei of each
species, 195@017 d. Bottom right: share of billfish catch by species, 2Q/3average catch)
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Fig. 2a: Billfish (all species)average catches in the Indian Ocean over the period 201By fleet and gear.

Fleets are ordered from left to right, according to the volume of catches reported. The red line indicates the (cu
proportion of catches of all billfish species for the fleets concerned, over the total combined catches reported ftsraal
gears.
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Fig. 2b-c: Billfish (all species)ratches in the Indian Ocean over the period 198pby gear.Fig 2b. Left: nominal catch of
all billfish species, by gear; Fig. 2c. Right: percentage share of all billfish spatidees, by gear

Page40 of 92



IOTCi 2019 WPB17 R[E]

APPENDIX IV B
M AIN STATISTICS OF SW ORDFISH
(Extract from IOTC2019 WPB1707_Rev)

Fisheries and main catch trends

1 Main fishing gear (201i3L7): Longline catchéscurrently comprisearound70% of total swordfish catches in the
Indian Ocean(Table 2; Fig. 3

M Main fleets (and primary gear associated with catches): percentage of total catchesA2013
Over 50% of swordfish catches are accounted for by three fleets:
Taiwan,China (longline)21%; Sri Lanka (longlinggillnet): 18%; EU,Spain (swordfish targeted longlinép%
(Fig. 4).

1 Main fishing areasPrimary: Western Indian Ocean, in waters ®ffimalia, and the southwest Indian Ocean. In
recent yearsi.g., 20091 2011) the fisherhhas moved eastwards due to piracy, a decrease in fish abundance, or-
combination of both. Secondary: Waters off Sri Lanka, western Australia and Indonesia.

1 Retaineccatch trends
Before the 1990s, swordfish were mainly atargeted catch of industrial longline fisheries; catches increased
relatively slowly in tandem with the development of coastal state and distant water longline fisheries targeting
tunas.

After 1990, catches increased sharply (from around 8,000 t in 1991 to 36,000 t in 1998) as a result of changes il
targeting from tunas to swordfish by part of the Taiwan,China longline fleet, along with the development of
longline fisheries in Australia, FrancefIRéunion), Seychelles and Mauritius and arrival of longline fleets from

the Atlantic Ocean (EU,Portugal, EU,Spain the EU,UK and other fleets operating under varidus flags

Since the mieR000s annual catches have fallen steadily, largely due to thaalacthe number of Taiwanese
longline vessels active in the Indian Oc@&anesponse to the threat of piracy; however since 2012 catches appear
to show signs of recovery as a consequence of improvements in security in the area off Somalia.

9 Discard levelsLow, although estimates of discards are unknown for most industrial fisheries, mainly longliners.

Changes to the catch serieBollowingi ssues with the reliability of catc
the IOTC Secretariat provided the WRB meeting with an alternative catch series based on a new estimation
methodology developed in collaboration with Indonékia C-2018-WPB16DATAO03b available on the WPB meeting
webpage) The revised catch series mostly affects catches of swordfish, striped marlin, and blue marlin estimated
the IOTC Secretariat for Indonesia.

Estimates for all three billfish species have beenadegld si gni fi cantly for I ndonesi
while total catches across all fleets have also been revised downwards by as much as 30% for eackispiesies.
detailson the estimation methodologyan be found in paper IOF2018-WPB1622, but in the case of swordfish
catches have been revised down in recent years from over 50,000 t to less than 35,000 t directly as a result of the rev
to I ndonesi abs c-d6 neebtiagsthe catchds haveebedan bnelorsédPoB Bi208 and incorporated
into the IOTC database.

TABLE 2. Swordfish:best scientific estimates of catches by type of fishery for the period 2050 (in metric tons). Data as of
August 208.

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
ELL - - - 9 1,841 9,736 7,655 7,637 9,031 6,835 7,643 7,876 7,420 6,618 6,257 6,153
LL 260 1,301 | 1,920 | 4,313 | 22,692 | 20,085 | 13,511 | 13,810 | 12,419 | 10,976 | 15,762 | 17,617 | 12,581 | 15,742 | 14,136 | 13,696
oT 37 39 186 807 1,989 2,819 3,261 3,019 3,033 4,061 4,069 5,290 7,961 9,696 11,042 | 13,683
Total 297 1,340 | 2,106 | 5,130 | 26,521 | 32,640 | 24,427 | 24,466 | 24,483 | 21,872 | 27,474 | 30,783 | 27,963 | 32,055 | 31,436 | 33,532

2 Including deep freezing longlin:L), exploratory longline (LLEX)fresh longling(FLL), longlines targeting sharks (SLL), asdordfish
targeted longlin¢ELL).

3 E.g., Senegal, Guinea, etc.
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Definition of fisheries: Swordfish targeted longlin€&(L ); Longline (L); Other gears (includes longlifgglinet, handline, gillnet, gillnetongline, coastal
longline, troll line, sport fishing, and all other gea@){.

>0 Other gears (OT)
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40 m SWO targeted longline (ELL)
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Fig. 3. Swordfish: catches by gear and year recorded in the IOTC DatabaséZQ93)
Other gears includes: longlisgdlinet, handline, gillnet, coastal longline, troll line, sport fishing, and all other ge

Fig. 4: Swordfish:average catches in the Indian Ocean over the period 201By fleet and gear. Fleets are
ordered from left to right, according to the volume of catches reported.

The red line indicates the (cumulative) proportion of catches of swordfish for thectheeerned, over the total
combined catches reported from all fleets and gears.
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