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PURPOSE

To provide theScientific Committee (SCwith backgroundon thelOTC S e ¢ r e tmethodaogydfaestimating
catcheswithin Exclusive Economic Zones (EEZndparticularlythe level of uncertaintyassociated witleEZ catch
estimates.

The report is split into the following sections

Descriptionof theIOTC datasetavailalde to derivetime-area catches.

Overview of thd OT C S e ¢ prazedardo essimatecatches within EEZ areas.
Discussion of the IOTEEZ catchestimates, including upper and lower bounds.
Limitations ofIOTC6 surrentmethodology for estimating catchéy EEZ area.
Recommendations for improvin@®TC catch estimatewithin EEZ areas
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BACKGROUND

During the third Sessioaof the Technical Committee on Allocation Criteliia 2016, the TCAGRECOMMENDED
that the IOTC Secretariat

0 dacilitate a review of dlavailable catch history data in the IOTC area of competence, with the purpose of
collating information on a spatial and temporal basis, thereby permitting CPCs to better understand the
catches made within individual EEZs and on the High Seas, over amdealso the development and
refinement of estimation procedures, consistenttwh t h e rul es (dra. 54h BCAGDD mm
Report)

The IOTC Secretariaperiodically undertakeseviewsof the availablecatchseries in the IOTC databasendeach
yearpresentghe main issuegonsidered témpactnegativelyon the quality of catch estimates in the IOTC database
for the consideration of threlevant subsidiary bodies

The remaining discussion addresses the specific isdine girocedures fagstimatiry catches within EEZs from the
IOTC database, in particular drawing attention to the limitations of exid@1gC datasets and the range of
uncertainty in the derived EEZ catch estimates.

IOTC DATA INPUTS IN ESTIMATES OF CATCHES BY FISHING AREA

Estimatingcatches within EEZ areagith accuracyrequiresaccess tdine-scale spatial informatiohideally setlevel
fishing locations recorded in logbooksmbined withvMS dataor port samplingfor examplejn order tovalidate
the reliability of fishing actiities in time and space

With no access tdishing setlevel data(i.e., logbooks)the IOTC Secretariat is reliant on estimatiegtches by
fishing location(including catches withinEEZ areafsfrom the nominal cath and catclandeffort datasetsn the
IOTC database both of which contairtatchesaggregateat higherspatial levelgthanlogbookoperational logbook
data(see Box 1)

1 James Geehan, IOTC Fisheries Statisticjamés.geehan@o.org; Fabio Fiordato, IOTC Data Coordinator
(fabio.fiorellato@fao.ory

2 In recent yearthis hasncluded revisions to the historical catch series for India, Indonesia, and Sri Lanka; for furdiier de
seedRevision of catch statistics for India, Indonesia and Sri Lanka (P®8Q). Assignment of species and gears to the total
catch and issues on data quafityOTCi 2012 SC15 38.
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i.  Nominal catches estimates ofotal annual catas by area East/West Indian Ocegrby speciestype of
fishery(gear) andyear.

ii.  Catch-and effort: monthly timearea catchedy species, and type of fishdigrea) The minimum standards
that apply to the morting of catches by areary according to the type of fishery:

1 Coastalfleets geographicepresentative areésuch a£EZ, or port of landiny
1 Longlinas: 5° grid areas
1 Surfacefisheries(including purse seiners and baitboats)grid areas

Both nominal catobsand catckandeffortin the IOTC databas&re consideretb be incompletéo varying degreeis
dependent otthe fishery and species in questibmue to norreportingof databy IOTC CPCs. Incomplete catch
series, in addition toeported catches considered to uweeliable or poomuality particularly for coastal small
scale/artisanal fisheriesompoundthe uncetainty in calculating catches withiBEZ area due to the lack ofine-
scale spatial information.

Nevertheless, and at the request of the IdQEChnical Committee on Allocation Criteria, the IOTC Secretariat has
in recent years explored the feasibilitytbé estimating catches in EEZ areas. Details of the procedure, including the
limitations of the data and methodology applied, are outlined in the sections below.

Box 1: Definition of nominal catch and catchand-effort IOTC datasets

1 Nominal catch data refers to estimates of total catches, in live weight by gear type, species and IOTC st
area (Eastern or Western Indian Ocebg)flag of the reporting countryData are aggregated by calendar y
for tuna and tundike species and netargetspecies (bycatch).

Catchesrepresenithe 6 best scienti fic e 9 thataraadepsedby (Beientifid i 9
Committee, and which are the productafa reviews and, in some casstination by the IOTC Secretariat
includingthe estimation of catches which are not reported by the flag countries concerned.

1 Catchand-effort: refers taime-areacatclesand effort dataeported according to the following standards:

0 Surface fisheries refers to fisheries undertaken by tuna pueiress, baitboats, and gillnetters in the 10
record of authoded vesselsData to be reported include catches in live weight per year, month, gea
fishing mode, and species, as derived from fishing logbooks completed onboard fishing vesgseds]

aggregatedyy 1° grid areas

o0 Longline fisheries refers to fisheries undertaken by longliners in the IOTC record of authorized ¢
Data to be reported include catches in live weight per year, month, gear type, and species, as der
fishing logbooks completed onboard fishing vessels, reported aggr rid areas

o Coastal fisheries refers to fisheries undertaken by fleets operating in coastal waters, all year round
the EEZ of their flag countrieafidnot in thelOTC Recordof Authorized Vessels).Data to be reporte
include catches in live weight per year, by month, gear type, and species, as collected at the lang
through sampling, interviews, or by other means, reported aggregated by irregular area (e.qg.,deEd
landing), forareas that are representative of the fisheries concerned

3 The best scientific estimatatsodisaggregate catchasthe |OTCdatabaseeported to the IOTC Secretarkat countries as
species or gear aggregatehich are then assigned by species or gear whd®€ Secretariat has access to alternate sources
of information such as statistical publications, fishery bulletmastioer information.
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Fig 1. Exclusive Economic Zones (EEZ) within the Indian Oceaerlaid with5° grid areas.
(Map®© Esri- Source: US National Park Service)

METHODOLOGY FOR ESTIMATIN G CATCHES BY EEZ AREA

Theprocedurdor estimating catchesithin EEZ areas by the IOTC Secretansiessentially a twstep process:

9 Step 1Estimation of total catches by tinagea raising oftime-areacatchegasreported by catclandeffort)
to totalcatches (nominal catches) to account for gagatch-andeffort data

1 Step 2:Allocation oftotal catchegby time-areg within EEZ areas

Step 1:Estimation of total catches by tiragea

Catch-andeffort data are natportedoy all fleetsand,where availablecoverage otatches can vamgonsiderably
depending on the species, fleet and time period concerned.

For this reason the IOTC Secretariat is obliged, in many cases, to adjust thencketfort reported by CPCs, or
estimate gaps in the dataorder to produce total catches by tiarea. Specifically:

i.  Raisingof time-area catches to total catches, wharehandeffort represent a sample

ii.  Estimation otime-area catchefor fleets/fisheries for whicho catchandeffort areavailable for example
by applying aspatial distributiorof catchegrom proxy fleets Ecaled to the total nominal catcheshe
fleet/fishery in question

iii. Estimation of catches in weight, where catideffort are reported in numbers.
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ThelOTC Secretariat appléethe followingprocedureso estimateotal catches byime-area according to type of
fishery:

Fishery Description ofestimationof total time-area catches

Artisanal fisheries 9 All catches from artisanal fisheries (as reported by nominal catatefsily assigned
to the EEZ of the reporting country, on gmsumption that coastal fisheries generg
operate within the EEZs of their respective flag countries all year round.

1 No raisingof catchandeffort is required in this case, aatches are takernrdctly
from nominal catchedy species, gear, fleet, year).

1 Examplesl.R. Iran (gillnets), Sri Lanka (coastal fisheries), India (coastal fisherie|
Issues Assumes that nominal catches are complete and of sufficient quality.

Purseseine fleets 1 Catchandeffortreported to the IOTC Secretariatéported asotal (raised)catches,
reporting under the EL by 1°area. M additional adjustmens appliedoy the IOTC Secretariat.
sampling scheme 1 Examples EU-France/Spaimand Seychellepurse seiners.

9 Issues. Thecatches provided to the IOTC Secretariat are already raised by the E
using a substitution scheme

Fisheries reporting f Catches areaised gxtrapolatejito the total nominal catches.
partial catchandeffort | § Examples Seychellesongliners

data 1 IssuesAssumes that partial cateimd-effort arerepresentative saple of total catche!
(i.e., in terms of spatigkmporal distribution of catches by species).

Fisheries reporting no| 1  Time-area catches arsténated using a substitution schemeabguminghe spatial

catchandeffort data distribution of catches from fleetisat operate in a similar wayApplies to industrial

fisheries only, as artisanal catches are assumed to be located wholly within the
area.

1 IssuesDepeming on the availability of proxy information, tisebstituteareas or
fleets used can be very broad, which has implications on the reliability of derive:
time-area catches.

(Industrial fisheries)

Fisheries reporting 1 Time-area catches (in weight) are estimated using size frequency data available
catchandeffort data time-area strata, to infer length distributions of catches (in numbers) to weights |
(in numbers only the IOTC lengthweight equations.

(Industrial fisherie} 1 ExamplesJapanese longline fleet

9 IssuesAssumes that size frequency data are representative of the length distribl
for each timearea strata. Also for tirrerea strata with no size frequency samples
length distributions are substitutading samplefrom neighbouring areasshich
may be of vaying reliability.

The procedures detailed above anty applied to the five majdOTC species (albacore, bigeye tuna, skipjack tuna,
swordfish and yellowfin tund) for which data quality and coveragénominal catches and catehdeffort are
consicered to be adequate enough to provide a reasonable edfrtited timearea catches

Step 2:Allocation of total catchefy time-ared within EEZ areas

Time-areacatchesraisel to total catchexanthenbeusedto approximatecatchesnside/outsidéeEEZ areas by
applying a number ddllocation methods. Each methcahresult inrelatively large differences in thestimaesof
catches within EEZ areadependingn:

- The assumptions applied to the allocation of catches within IOTC gridiateeseted by EEZ boundaries.

- The proportion of IOTQ grid ar&asor statisticabreasntersected by EEZ boundarie&enerally
speakingthegreater the proportion of areas intersected by EEZ areas, the largecehinty in allocating
catches withirEEZ areas.
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While the true distribution of catches within EEZ areas canndekigedfrom the IOTC databas@vithout access to
logbooklevel datd, the range ofikely estimates i.e.,upper and lower bousdf EEZ catch estimatéscan atieast
bederived in order toquantifythe range of uncertainty whestimatingcatches for each EEZ.

The following table includea description ofhree methodsf allocating catches within EEZ areastended for
illustrative purposegather than a comprehensive ti$tallocation criteria

EEZ CATCH_LOW
(lower bound)

Description

Artisanal fisheriesAssigns all catches frogpastal/artisanal fisheriegthin EEZ
boundarie®f each flag state

Industrial fisheriesFor all other gearsncludesonly time-area catioes by 1° or 5°
grid) that ardully containedwithin a given EEZFig.2).

Limitation: Estimates represetiie proportion of total catchdbat occur entirely
within EEZ areas. Excludesl catchesvhich are intersecteloly EEZ boundaries,
and therefordikely to underestnatecatcheswithin EEZ areas

Represents the most conservative (i.e., lower bound) estimates of catches w
each EEZ area.

EEZ CATCH_MED
(intermediate value)

Description

Artisanal fisheriesAssigns all catches from artisanal geaithin EEZ boundaries
of each flag state

Industrial fisheriesFor all other gears, timarea catches (by 1° or 5° gridse
allocated to EEAreagroportional to the areaf the grid thafalls within the
EEZarea(Fig.3a).

Limitation: Assumes cahes occur uniformly through eattbTC grid area
including areas intersected by EEZ boundary lines

More likely are that catches occurringaneasntersected b¥EZ boundaries are
likely to occur close to the bordeutsideof the EEZ(e.qg.,for fleets that do not
have an access agreement with the coastal®tated Af i sh t he B
(Fig.3b); in which case catchessidethe EEZareawould be systematically
overestimateddepending of theroportion oflOTC grid areawithin/outsidethe
EEZ).

Catches inside EEZ areas are also known to exhibit strong seasonality, as w
inter-annual variabilityhoweverimited datais available in the IOTC database g
sufficient temporal and spatial resolutidn support this assumption on a
guantitativeevel. The implication is that the proportion of catches occurring
inside/outside EEZ areas for intersected IOTC grids may fluctuate significant
month,betweeryeass.

EEZ CATCH HIGH
(upper bound)

Description

Assigns all catches from artisanal gefully within EEZ boundariesf each flag
state

For all other gears, raised tiragea catches (by 1° or 5° grids) are 1088sumed
to have taken place insidegiven EEZ as long as they partially overlap for mor
than 0.26 (Fig.4).

Limitation: Assume all catches occur within the EEZ for grid areas that overlg
EEZ boundaries by as little asl® of there are, which is highly unlikely.

Representan upper bountbr EEZ catchedy assigning the maximum possible
catches within EEZ areas based on catelvadablein the IOTC database.
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Fig 2. Seychelles purseeinersatches (201:2016)assignedo IOTC grids fully within Seychelles EEFEEZ_CATCH_LOW)
Colours indicate the magnitude of catches.

Fig 3a.Seychellepurse seineatches (201:2016) prgortionallyassignedo IOTC 1 grids fully/partially within Seychelles
EEZ (EEZ_CATCH_MED) Colours indicate the magnitude of catches.
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