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ESTIMATION OF EEZ CATCHES IN THE IOTC DATABASE:                      

REPORT ON THE AVAILABILITY AND QUALITY OF CATCH ESTIMATES  
 

PREPARED BY: IOTC  SECRETARIAT 1, 20TH NOVEMBER 2017 

PURPOSE 

To provide the Scientific Committee (SC) with background on the IOTC Secretariatôs methodology for estimating 

catches within Exclusive Economic Zones (EEZ), and particularly the level of uncertainty associated with EEZ catch 

estimates. 

The report is split into the following sections: 

¶ Description of the IOTC datasets available to derive time-area catches. 

¶ Overview of the IOTC Secretariatôs procedure to estimate catches within EEZ areas. 

¶ Discussion of the IOTC EEZ catch estimates, including upper and lower bounds. 

¶ Limitations of IOTCôs current methodology for estimating catches by EEZ area. 

¶ Recommendations for improving IOTC catch estimates within EEZ areas. 

 

BACKGROUND  

During the third Session of the Technical Committee on Allocation Criteria in 2016, the TCAC RECOMMENDED  

that the IOTC Secretariat:  

óéfacilitate a review of all available 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 time, and also the development and 

refinement of estimation procedures, consistent with the rules of the Commissionò (para. 54, TCAC03 

Report) 

The IOTC Secretariat periodically undertakes reviews of the available catch series2 in the IOTC database, and each 

year presents the main issues considered to impact negatively on the quality of catch estimates in the IOTC database 

for the consideration of the relevant subsidiary bodies.  

The remaining discussion addresses the specific issue of the procedures for estimating catches within EEZs from the 

IOTC database, in particular drawing attention to the limitations of existing IOTC datasets and the range of 

uncertainty in the derived EEZ catch estimates. 

 

IOTC  DATA INPUTS IN ESTIMATES OF CATCHES  BY FISHING AREA  

Estimating catches within EEZ areas with accuracy requires access to fine-scale spatial information ï ideally set-level 

fishing locations recorded in logbooks combined with VMS data or port sampling, for example, in order to validate 

the reliability of fishing activities in time and space. 

With no access to fishing set-level data (i.e., logbooks), the IOTC Secretariat is reliant on estimating catches by 

fishing location (including catches within EEZ areas) from the nominal catch and catch-and-effort datasets in the 

IOTC database ï both of which contain catches aggregated at higher spatial levels than logbook operational logbook 

data (see Box 1): 

                                                      

1 James Geehan, IOTC Fisheries Statistician (james.geehan@fao.org); Fabio Fiorellato, IOTC Data Coordinator 

(fabio.fiorellato@fao.org).  

2 In recent years this has included revisions to the historical catch series for India, Indonesia, and Sri Lanka; for further details 

see óRevision of catch statistics for India, Indonesia and Sri Lanka (1950-2011). Assignment of species and gears to the total 

catch and issues on data qualityô, IOTCï2012ïSC15ï38. 
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i. Nominal catches: estimates of total annual catches by area (East/West Indian Ocean), by species, type of 

fishery (gear), and year. 

ii. Catch-and effort: monthly time-area catches, by species, and type of fishery (area). The minimum standards 

that apply to the reporting of catches by area vary according to the type of fishery: 

¶ Coastal fleets: geographic representative areas (such as EEZ, or port of landing) 

¶ Longliners: 5° grid areas 

¶ Surface fisheries (including purse seiners and baitboats): 1° grid areas 

Both nominal catches and catch-and-effort in the IOTC database are considered to be incomplete to varying degrees ï 

dependent on the fishery and species in question ï due to non-reporting of data by IOTC CPCs.  Incomplete catch 

series, in addition to reported catches considered to be unreliable or poor quality particularly for coastal small-

scale/artisanal fisheries, compound the uncertainty in calculating catches within EEZ areas due to the lack of fine-

scale spatial information. 

Nevertheless, and at the request of the IOTC Technical Committee on Allocation Criteria, the IOTC Secretariat has 

in recent years explored the feasibility of the 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 catch-and-effort IOTC datasets  

 

¶ Nominal catch data: refers to estimates of total catches, in live weight by gear type, species and IOTC statistical 

area (Eastern or Western Indian Ocean), by flag of the reporting country.  Data are aggregated by calendar year 

for tuna and tuna-like species and non-target species (by-catch). 

Catches represent the óbest scientific estimatesô (or disaggregated catches3), that are adopted by the Scientific 

Committee, and which are the product of data reviews and, in some cases, estimation by the IOTC Secretariat - 

including the estimation of catches which are not reported by the flag countries concerned.  

 

¶ Catch-and-effort: refers to time-area catches and effort data reported according to the following standards: 

o Surface fisheries: refers to fisheries undertaken by tuna purse seiners, baitboats, and gillnetters in the IOTC 

record of authorized vessels.  Data to be reported include catches in live weight per year, month, gear type, 

fishing mode, and species, as derived from fishing logbooks completed onboard fishing vessels, reported 

aggregated by 1° grid areas. 

 

o Longline fisheries: refers to fisheries undertaken by longliners in the IOTC record of authorized vessels. 

Data to be reported include catches in live weight per year, month, gear type, and species, as derived from 

fishing logbooks completed onboard fishing vessels, reported aggregated by 5° grid areas. 

 

o Coastal fisheries: refers to fisheries undertaken by fleets operating in coastal waters, all year round within 

the EEZ of their flag countries (and not in the IOTC Record of Authorized Vessels).  Data to be reported 

include catches in live weight per year, by month, gear type, and species, as collected at the landing place 

through sampling, interviews, or by other means, reported aggregated by irregular area (e.g., EEZ or port of 

landing), for areas that are representative of the fisheries concerned. 

 

 

                                                      
3 The best scientific estimates also disaggregate catches in the IOTC database reported to the IOTC Secretariat by countries as 

species or gear aggregates, which are then assigned by species or gear when the IOTC Secretariat has access to alternate sources 

of information such as statistical publications, fishery bulletins or other information. 
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Fig 1.  Exclusive Economic Zones (EEZ) within the Indian Ocean, overlaid with 5° grid areas.   

(Map © Esri - Source: US National Park Service). 

 

METHODOLOGY  FOR ESTIMATIN G CATCHES BY EEZ AREA 

The procedure for estimating catches within EEZ areas by the IOTC Secretariat is essentially a two-step process: 

¶ Step 1: Estimation of total catches by time-area: raising of time-area catches (as reported by catch-and-effort) 

to total catches (nominal catches) to account for gaps in catch-and-effort data.    

¶ Step 2: Allocation of total catches (by time-area) within EEZ areas.  

Step 1: Estimation of total catches by time-area 

Catch-and-effort data are not reported by all fleets and, where available, coverage of catches can vary considerably 

depending on the species, fleet and time period concerned. 

For this reason the IOTC Secretariat is obliged, in many cases, to adjust the catch-and-effort reported by CPCs, or 

estimate gaps in the data in order to produce total catches by time-area.  Specifically:   

i. Raising of time-area catches to total catches, where catch-and-effort represent a sample. 

ii. Estimation of time-area catches for fleets/fisheries for which no catch-and-effort are available; for example 

by applying a spatial distribution of catches from proxy fleets (scaled to the total nominal catches of the 

fleet/fishery in question). 

iii.  Estimation of catches in weight, where catch-and-effort are reported in numbers.  
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The IOTC Secretariat applies the following procedures to estimate total catches by time-area, according to type of 

fishery: 

Fishery Description of estimation of total time-area catches 

Artisanal fisheries ¶ All catches from artisanal fisheries (as reported by nominal catches) are fully assigned 

to the EEZ of the reporting country, on the assumption that coastal fisheries generally 

operate within the EEZs of their respective flag countries all year round.   

¶ No raising of catch-and-effort is required in this case, as catches are taken directly 

from nominal catches (by species, gear, fleet, year). 

¶ Examples: I.R. Iran (gillnets), Sri Lanka (coastal fisheries), India (coastal fisheries). 

¶ Issues: Assumes that nominal catches are complete and of sufficient quality. 

Purse-seine fleets 

reporting under the EU 

sampling scheme 

¶ Catch-and-effort reported to the IOTC Secretariat is reported as total (raised) catches, 

by 1° area.  No additional adjustment is applied by the IOTC Secretariat. 

¶ Examples: EU-France/Spain and Seychelles purse seiners. 

¶ Issues: The catches provided to the IOTC Secretariat are already raised by the EU 

using a substitution scheme.   

Fisheries reporting 

partial catch-and-effort 

data 

¶ Catches are raised (extrapolated) to the total nominal catches. 

¶ Examples: Seychelles longliners. 

¶ Issues: Assumes that partial catch-and-effort are representative sample of total catches 

(i.e., in terms of spatial-temporal distribution of catches by species). 

Fisheries reporting no 

catch-and-effort data 

(Industrial fisheries) 

 

 

¶ Time-area catches are estimated using a substitution scheme, by assuming the spatial 

distribution of catches from fleets that operate in a similar way.  Applies to industrial 

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

area. 

¶ Issues: Depending on the availability of proxy information, the substitute areas or 

fleets used can be very broad, which has implications on the reliability of derived 

time-area catches. 

Fisheries reporting 

catch-and-effort data 

(in numbers only) 

(Industrial fisheries) 

¶ Time-area catches (in weight) are estimated using size frequency data available for 

time-area strata, to infer length distributions of catches (in numbers) to weights using 

the IOTC length-weight equations. 

¶ Examples: Japanese longline fleet. 

¶ Issues: Assumes that size frequency data are representative of the length distributions 

for each time-area strata.  Also for time-area strata with no size frequency samples, 

length distributions are substituted using samples from neighbouring areas, which 

may be of varying reliability. 

 

The procedures detailed above are only applied to the five major IOTC species (albacore, bigeye tuna, skipjack tuna, 

swordfish and yellowfin tuna) ï for which data quality and coverage of nominal catches and catch-and-effort are 

considered to be adequate enough to provide a reasonable estimate of total time-area catches. 

 

Step 2: Allocation of total catches (by time-area) within EEZ areas. 

Time-area catches, raised to total catches, can then be used to approximate catches inside/outside EEZ areas by 

applying a number of allocation methods.  Each method can result in relatively large differences in the estimates of 

catches within EEZ areas, depending on: 

- The assumptions applied to the allocation of catches within IOTC grid areas intersected by EEZ boundaries. 

- The proportion of IOTC 1  or 5  grid areas or statistical areas intersected by EEZ boundaries.  Generally 

speaking, the greater the proportion of areas intersected by EEZ areas, the larger the uncertainty in allocating 

catches within EEZ areas. 
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While the true distribution of catches within EEZ areas cannot be derived from the IOTC database (without access to 

logbook level data), the range of likely estimates ï i.e., upper and lower bounds of EEZ catch estimates ï can at least 

be derived in order to quantify the range of uncertainty when estimating catches for each EEZ. 

The following table includes a description of three methods of allocating catches within EEZ areas ï intended for 

illustrative purposes, rather than a comprehensive list of allocation criteria: 

 

EEZ_CATCH_LOW  

(lower bound) 

Description: 

- Artisanal fisheries: Assigns all catches from coastal/artisanal fisheries within EEZ 

boundaries of each flag state.   

- Industrial fisheries: For all other gears, includes only time-area catches (by 1° or 5° 

grid) that are fully  contained within a given EEZ (Fig.2).  

¶ Limitation: Estimates represent the proportion of total catches that occur entirely 

within EEZ areas.  Excludes all catches which are intersected by EEZ boundaries, 

and therefore likely to underestimate catches within EEZ areas. 

¶ Represents the most conservative (i.e., lower bound) estimates of catches within 

each EEZ area. 

EEZ_CATCH_MED 

(intermediate value) 

Description: 

- Artisanal fisheries: Assigns all catches from artisanal gears within EEZ boundaries 

of each flag state.   

- Industrial fisheries: For all other gears, time-area catches (by 1° or 5° grids) are 

allocated to EEZ areas proportional to the area of the grid that falls within the 

EEZ area (Fig.3a).   

¶ Limitation: Assumes catches occur uniformly through each IOTC grid area, 

including areas intersected by EEZ boundary lines.    

¶ More likely are that catches occurring in areas intersected by EEZ boundaries are 

likely to occur close to the border outside of the EEZ (e.g., for fleets that do not 

have an access agreement with the coastal State and ñfish the EEZ boundary lineò 

(Fig.3b); in which case catches inside the EEZ area would be systematically 

overestimated (depending of the proportion of IOTC grid area within/outside the 

EEZ). 

¶ Catches inside EEZ areas are also known to exhibit strong seasonality, as well as 

inter-annual variability, however limited data is available in the IOTC database at 

sufficient temporal and spatial resolutions to support this assumption on a 

quantitative level.  The implication is that the proportion of catches occurring 

inside/outside EEZ areas for intersected IOTC grids may fluctuate significantly by 

month, between years. 

EEZ_CATCH_HIGH 

(upper bound) 

Description: 

- Assigns all catches from artisanal gears fully within EEZ boundaries of each flag 

state.   

- For all other gears, raised time-area catches (by 1° or 5° grids) are 100% assumed 

to have taken place inside a given EEZ as long as they partially overlap for more 

than 0.1% (Fig.4).   

¶ Limitation: Assumes all catches occur within the EEZ for grid areas that overlap 

EEZ boundaries by as little as 0.1% of there are, which is highly unlikely. 

¶ Represents an upper bound for EEZ catches by assigning the maximum possible 

catches within EEZ areas based on catches available in the IOTC database. 
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Fig 2. Seychelles purse-seiners catches (2012-2016) assigned to IOTC grids fully within Seychelles EEZ (EEZ_CATCH_LOW). 

Colours indicate the magnitude of catches. 

 

 

Fig 3a. Seychelles purse seine catches (2012-2016) proportionally assigned to IOTC 1  grids fully/partially within Seychelles 

EEZ (EEZ_CATCH_MED).  Colours indicate the magnitude of catches. 


