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EXECUTIVE SUMMARY 

The Indian Ocean Tuna Commission (IOTC), adopted Resolution 16/02 On Harvest 

Control Rules for skipjack tuna in the IOTC area of competence. This resolution 

describes the management objectives, reference points and a harvest control rule (HCR) 

to set catch limits for Indian Ocean skipjack. Catch limits for the period 2018-2020 were 

established at 470 thousand metric tons using Resolution 16/02 and the output of the 

2017 stock assessment. However, catch in 2018 was 29% larger than this limit, which 

has raised concerns over the sustainability of the stock. This consultancy work discusses 

the potential implications of the large catch on skipjack. For this, we have reviewed how 

the catch limits for the 2018-2020 period was established, analysed the distribution and 

proportion of catch across fleets, including potential reasons for the high catch in 2018 

and provided insights on the potential outcome of the 2020 stock assessment of skipjack. 

Also, we present a critical review of the HCR, including options for modification and 

recommendations to SIOTI on the options for applying catch limits effectively. 

The key findings of this study are the following: 

1) The HCR described in Resolution 16/02 links the state of exploitation of the stock 

estimated through stock assessment with catch limits for the following period.  

2) When the stock is at levels at or above the target reference point defined for 

skipjack (SSB≥SSB40%SSB0), the HCR does not specify the allocation scheme to 

achieve the catch limits. This is the main reason why the HCR has not been able 

to keep catch at recommended levels. 

3) Catch of skipjack in 2018 was 2nd highest in IOTC history, and record high for 

European purse seine fleets (44% larger than in 2017). In addition to the lack of 

allocation, the high catch could have been due to a change in the fishing strategy 

of purse seine fleets prioritising FAD against free school sets, due to changes in 

the statistical methodology adopted by EU-Spain in 2018 and/or increase in fish 

productivity, or a combination of the three. The moderate increase in fishing days 

observed in FAD fishing alone may not fully explain the unprecedented large catch 

of skipjack. Also, the increased catch of skipjack in 2018 has been parallel to the 

large proportion of skipjack against the other tropical tuna stocks (bigeye and 

yellowfin). 
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4) The state of exploitation of skipjack will be assessed in 2020 and, the outcome of 

the new evaluation will be determined by the new information and the model 

configuration agreed by the WPTT. It is difficult to estimate the outcome of the new 

assessment but in this study we have projected the models produced in 2017 with 

the catch of the period 2017-2019 to provide a preliminary prediction of the impact 

of recent catch in the status of the stock. These models estimate that the stock will 

be overfished and subject to overfishing. However, stock assessment models often 

have low predictive skills and the projections need to be interpreted with caution. 

In this regard, the nominal CPUEs, which are somewhat comparable to the 

abundance indices used in stock assessment, tend to indicate that the stock has 

not declined in the period 2016-2018. 

5) The certification of fisheries through MSC Fishery Standards is linked to the 

adoption and effective implementation of Harvest Strategies (HS) or HCRs. The 

current specification of the HCR in Resolution 16/02 may reduce the scoring of 

skipjack fisheries regarding Principle 1 (Sustainability of fisheries). This is because 

the large catch observed in 2018 suggests that the HCR cannot ensure that the 

stock remains at sustainable levels and because Resolution 16/02 contains a HCR 

and not a fully specified HS. The MSE works to facilitate the adoption of this are 

undergoing in the IOTC. 

6) The HCR adopted in Resolution 16/02 is precautionary and based on solid fishery 

principles in most of its components. However, there is room for improvement. For 

example, the Safety limit, may be placed exactly at the limit reference point and not 

halfway between the limit and extinction.  

7) Other potential improvements include progress on an allocation scheme so that 

future catch limits are implemented effectively. Also, the HCR is being evaluated 

using MSE in combination with alternative data and methods to estimate stock 

status. This work will facilitate the potential adoption of a fully specified MP soon. 

8) Finally, one option to improve the management of Indian Ocean skipjack, and the 

yellowfin and bigeye too, would be the adoption of multispecies limits for the tropical 

tuna catch. It would be convenient that the effectiveness of this measure is 

evaluated using MSE framework. 
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RESUMEN EJECUTIVO 

La Comisión del Atún del Océano Indico (IOTC) adoptó la Resolución 16/02 Sobre 

Reglas de Control de Captura para el atún listado en el área de competencia de la IOTC. 

Esta resolución describe objetivos de gestión, puntos de referencia y una regla de 

control de captura (RCC) para fijar límites para el listado. Los límites de captura para el 

periodo 2018-2020 fueron fijados en 470 mil toneladas a partir de la Resolución 16/02 y 

el resultado de la evaluación del stock de 2017. Sin embargo, la captura en 2018 fue un 

28% superior al límite, lo que ha suscitado dudas sobre la sostenibilidad del stock. Este 

estudio de consultoría analiza las posibles implicaciones de las capturas de 2018 en el 

listado. Para ello, se ha revisado el proceso de determinación del límite de capturas para 

2018-2020, se ha analizado la distribución y proporción específica de las capturas entre 

flotas, incluyendo posibles explicaciones para las capturas de 2018 y se ha discutido 

sobre el posible resultado de la evaluación del listado en 2020. Además, se presenta 

una revisión crítica de la RCC, con opciones de modificación y recomendaciones a 

SIOTI sobre posibles aplicaciones de límites de captura de manera efectiva.  

Las conclusiones principales de este estudio son las siguientes: 

1) La RCC de la Resolución 16/02 conecta el estado de explotación del stock 

estimado a través de evaluación con límites de captura para el periodo siguiente.  

2) Cuando un stock está por encima del punto de referencia objetivo 

(SSB≥SSB40%SSB0), la RCC no especifica la asignación de las capturas. Por este 

motivo, la RCC no ha sido capaz de mantener las capturas por debajo del límite. 

3) La captura de listado en 2018 fue la segunda mayor en la historia de la IOTC, y la 

más alta para la flota de cerco europea (44% superior a 2017). Además de la falta 

de asignación, estas capturas han podido ser resultado del cambio de estrategia 

de la flota de cerco priorizando lances a DCP en lugar de banco libre, un cambio 

metodológico en la metodología estadística adoptada por EU-España en 2018 y/o 

a un incremento de la productividad del stock, o una combinación de las tres. El 

incremento moderado observado en los días de pesca en DCP podría no ser 

suficiente para explicar el aumento de capturas observado en 2018. Además, el 

aumento de capturas ha sido paralelo a la mayor proporción de listado en las 

capturas totales de atún tropical (patudo y rabil).  
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4) El estado de explotación del listado será evaluado en 2020, y el resultado de esta 

evaluación será determinado por la información actualizada y la configuración de 

los modelos acordados por el WPTT. Es complicado estimar cual será el resultado 

de la evaluación, pero hemos proyectado los modelos acordados en 2017 con las 

capturas observadas en 2017-2019 para ofrecer una predicción preliminar del 

impacto de las capturas recientes. Estos modelos estiman que el stock estará 

sobreexplotado y sujeto a sobreexplotación. Sin embargo, los modelos usados en 

las evaluaciones de stock suelen tener poca capacidad predictora y deben ser 

interpretados con cautela. A este respecto, las CPUE nominales, que son 

comparables a los índices de abundancia utilizados en las evaluaciones, sugieren 

que el stock no se ha reducido en el periodo 2016-2018.   

5) La certificación de pesquerías a través de MSC Fishery Standards está relacionada 

con la adopción e implementación de Estrategias de Ordenación (HS) o RCC. La 

especificación actual de la RCC del listado podría reducir la puntuación de las 

pesquerías de listado en relación con el Principio 1 (Sostenibilidad de pesquerías). 

Esto se debe a que la captura de 2018 sugiere que la RCC no es capaz de 

asegurar que el stock se mantenga en niveles sostenibles y porque la Resolución 

16/02 especifica una RCC y no una HS completa. El MSE necesario para adoptar 

una HS en IOTC está actualmente en curso. 

6) La RCC adoptada en la Resolución 16/02 es precautoria y está basada en 

principios básicos de gestión pesquera. Sin embargo, contiene aspectos 

susceptibles de mejora. Por ejemplo, el límite de Seguridad, podría situarse 

exactamente en el punto de referencia límite y no a medio camino entre el límite y 

la extinción. 

7) Otras mejoras podrían ser el desarrollo de un sistema de asignación de capturas 

con el fin de que los límites de captura sean implementados de manera efectiva. 

Además, la RCC se está evaluando a través de MSE en combinación con datos y 

métodos alternativos para evaluar el estado del stock. Estos trabajos facilitarán la 

adopción de una HS completa en los próximamente.  

8) Por último, una opción de mejora de la gestión del listado y las otras especies 

tropicales del Océano Indico, sería la adopción de límites totales de captura. Sería 

conveniente que este tipo de gestión se evaluase también utilizando MSE.  
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SOMMAIRE EXECUTIF 

La Commission des Thons de l'Océan Indien (CTOI) a adopté la Résolution 16/02 sur 

des règles d’exploitation pour le listao dans la zone de compétence de la CTOI. Cette 

résolution décrit les objectifs de gestion, les points de référence et une règle de contrôle 

de captures (HCR) pour fixer les limites de capture du listao de l'océan Indien. Les limites 

de capture pour la période 2018-2020 ont été établies à 470,000 tonnes en utilisant la 

Résolution 16/02 et les résultats de l'évaluation des stocks de 2017. Toutefois, les 

captures en 2018 ont été supérieures à cette limite (+28%), ce qui a suscité des 

inquiétudes quant à la durabilité du stock. Ce travail de consultation examine les 

implications de la prise de listao. Pour cela, nous avons examiné comment les limites de 

capture pour la période 2018-2020 ont été établies, analysé la répartition et la proportion 

des captures entre les flottes, y compris les raisons potentielles de la prise en 2018 et 

fourni des indications sur le résultat potentiel de l'évaluation de listao en 2020. Nous 

présentons également un examen critique de la HCR, y compris des options de 

modification et des recommandations sur les options d'application des limites de capture. 

Les principales conclusions de cette étude sont les suivantes : 

1) La HCR décrite dans la résolution 16/02 établit un lien entre l'état d'exploitation du 

stock estimé par l'évaluation du stock et limites de capture pour la période suivante.  

2) Lorsque le stock se situe à des niveaux égaux ou supérieurs au point de référence 

cible défini pour le listao (SSB≥SSB40%SSB0), la HCR ne précise pas le schéma 

d'allocation permettant d'atteindre les limites de capture. C'est pourquoi la HCR n'a 

pas été en mesure de maintenir les captures aux niveaux recommandés. 

3) Les captures de listao en 2018 ont été les deuxièmes plus élevées de la CTOI, et 

un record pour les flottes européennes de senneurs (44% de plus qu'en 2017). 

Outre l'absence d'allocation, le niveau élevé des captures pourrait être dû à un 

changement de la stratégie de des senneurs, qui ont donné la priorité aux DCP par 

rapport aux bancs libres, en raison de changements dans la méthodologie 

statistique adoptée par l'UE-Espagne et/ou d'une augmentation de la productivité 

du poisson, ou d'une combinaison des trois. L'augmentation du nombre de jours 

de pêche observée dans la seule pêche sur DCP pourrait ne pas expliquer 

entièrement l'ampleur sans précédent des captures de listao. En outre, 
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l'augmentation des captures de listao en 2018 a été parallèle à la forte proportion 

de listao par rapport aux autres stocks de thon tropical. 

4) L'état de l'exploitation du listao sera évalué en 2020 et le résultat de l’évaluation 

sera déterminé par les nouvelles informations et la configuration modèle du 

convenue par le WPTT. Il est difficile d'estimer le résultat de l’évaluation mais dans 

cette étude, nous avons projeté les modèles produits en 2017 avec les prises de 

la période 2017-2019 pour fournir une prévision préliminaire de l'impact des prises 

récentes. Ces modèles estiment que le stock sera surpêché et soumis à la 

surpêche. Les modèles d'évaluation ont souvent de faibles capacités de prédiction 

et la projection doit être interprétée avec prudence. À cet égard, les CPUE 

nominales, qui sont les indices d'abondance utilisés dans l'évaluation, tendent à 

indiquer que le stock n'a pas diminué au cours de la période 2016-2018. 

5) La certification des pêcheries par le biais des normes de pêche du MSC est liée à 

l'adoption et à la mise en œuvre effective des stratégies de capture (HS) ou des 

HCR. La spécification actuelle de la HCR dans la résolution peut réduire la notation 

des pêcheries de listao en ce qui concerne le principe 1 (Durabilité des pêcheries). 

En effet, d’une part les importantes captures observées en 2018 suggèrent que le 

HCR ne peut pas garantir que le stock reste à des niveaux durables et d’autre part 

la résolution 16/02 contient un HCR et non une HS entièrement spécifiée. Les 

travaux du MSE visant à faciliter l'adoption de ce principe sont en cours à la CTOI. 

6) La HCR adoptée dans la résolution 16/02 est un système de précaution et repose 

sur des principes de pêche solides. Toutefois, il est possible de l'améliorer. Par 

exemple, la limite de sécurité, peut être placée exactement au point de référence 

de la limite et non à mi-chemin entre la limite et l'extinction.  

7) Parmi les autres améliorations, on peut citer les progrès réalisés dans le cadre d'un 

système d'allocation afin que les futures limites de capture soient mises en œuvre 

efficacement. En outre, la HCR est en cours d'évaluation utilisant la MSE avec 

d'autres données et méthodes pour estimer l'état des stocks. Ces travaux 

faciliteront l'adoption éventuelle d'un MP entièrement spécifié prochainement. 

8) Enfin, une option pour améliorer la gestion du listao, l’albacore et du thon obèse 

de l'océan Indien, serait l'adoption de limites plurispécifiques pour la capture du 

thon tropical. Il serait opportun que l'efficacité de cette mesure soit évaluée dans le 

cadre d'une MSE. 
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LIST OF ACCRONYMS   

CL: Catch limits 

CPUE: Catch per unit of effort 

CPC: Cooperating Noncontracting Parties 

DCP: Dispositivo de Concentración de Peces 

DCS: Developing Coastal State 

Etarg: Equilibrium exploitation rate associated with sustaining the stock at SSBtarg 

EU: European Union 

FAD: Fish Aggregating Device 

HCR: Harvest Control Rule 

HS: Harvest Strategy (synonym of Management Procedure, MP) 

I: Fishing intensity 

IMAX: Fishing intensity when biomass is at or above the threshold biomass level 

IOTC: Indian Ocean Tuna Commission 

LRP: Limit Reference Point 

MP: Management Procedure (or Harvest Strategy) 

MSC: Marine Stewardship Council 

MSE: Management Strategy Evaluation 

MSY: Maximum Sustainable Yield 

RFMO: Regional Fisheries Management Organization 

SC: Scientific Committee  

SIDS: Small Island Developing States 

SSB: Spawning stock biomass 

SSB0: Unfished spawning stock biomass 

SSBtarg=SSB40%SSB0 : Target SSB 

TCAC: Technical Committee on Allocation Criteria 

TRP: Target Reference Point 

WPDCS: Working Party on Data Collection and Statistics 

WPM: Working Party on Methods 

WPTT: Working Party on Tropical Tunas  
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BACKGROUND 

Indian Ocean skipjack is one of the most important tuna stocks and represents 8% of 

world’s tuna and tuna-like fish production. The Indian Ocean Tuna Commission (IOTC) 

is responsible of the sustainable exploitation of skipjack and in 2016, aiming for 

international best practice standards for fisheries management, adopted Resolution 

16/02 On Harvest Control Rules for skipjack tuna in the IOTC area of competence. This 

resolution describes the management objectives, reference points and a procedure to 

set catch limits for this stock. In the resolution, the IOTC specifies that the management 

objective for this fishery is to maintain the stock in perpetuity at levels not less than those 

capable of producing Maximum Sustainable Yield (MSY) and adopts a Harvest Control 

Rule (HCR) to achieve this objective. Specifically, the HCR has been designed to ensure 

that the stock is at (or above) the target reference point of 40% of unfished spawning 

biomass and well above the limit reference point of 20% of unfished biomass. The HCR 

will be reviewed further using Management Strategy Evaluation (MSE) and, subject to 

the result of that review, it may be refined or replaced with an alternative HCR. 

The latest stock assessment of skipjack estimated that the stock was exactly at the 

adopted target reference point in 2017 (on average), and thus, not overfished and not 

subject to overfishing. Using the output of the stock assessment and the HCR specified 

in Resolution 16/02, a catch limit of 470 thousand metric tons was established for the 

period 2018-2020. This limit was not allocated between IOTC’s Cooperating and 

Contracting Parties (CPC), and therefore, it has not been effectively implemented. In this 

regard, the catch of Indian Ocean skipjack in 2018 was 608 thousand metric tons, 28% 

over the defined limit, and it seems likely that in 2019 will also remain above the limit.  

The impact of the recent catch in stock status will be estimated in 2020 through a new 

stock assessment. The output of this evaluation will be used in combination with the HCR 

to set catch limits for the period 2021-2023. It is important to note that the implementation 

of the HCR will depend on the estimated stock status: Should the stock be estimated to 

be below the target reference point, the HCR specifies how potential catch reductions 

will be shared among CPCs, something that remains unspecified when the stock is 

estimated at, or above, the target (as in 2017). 
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This consultancy work provides advice on the implications of the recorded levels of 

skipjack catch in 2018 on the HCR defined in Resolution 16/02. For this, we have 

completed the tasks agreed in the Terms of Reference of the contract signed between 

SIOTI and AZTI, which are: 

a. Review how the annual catch limit for 2018 – 20 was defined.  

b. Analyse the total catch of skipjack in 2018 and 2019 in total and by fleet 

segment in the context of historic catches in the period 2006 – 2017.  

c. Assess the potential reasons for the high catch level recorded in 2018.  

d. Review the annual catch of skipjack by the purse seine fleet as a proportion 

of the total catch of tuna (skipjack / yellowfin / bigeye) and identify the 

reasons for any inter-annual variations, but noting the sensitivities 

regarding catch estimates discussed at the 2019 WPTT.  

e. Provide insights into the potential outcome of the 2020 skipjack 

assessment (i.e. is it overfished? / is there overfishing?)   

f. Evaluate the potential impact of the current HCR and its application on the 

certification of fisheries.  

g. Present a critical review of the current HCR (Reg 16/02) and highlight the 

options for modification.    

h. Make recommendations to SIOTI on how the HCR may be modified to 

respond to the reality of the high catches and stock status.  

i. Make recommendations to SIOTI on the options for harvest control tools 

(e.g. quotas, allocations, effort controls). Each major fleet segment (>2 % of 

total catch) is considered.  

       

This document is structured in sections that mirror tasks and includes one Executive 

Summary in English, Spanish and French. This document also includes a Glossary of 

Terms at the begging of the text and a summary box that encapsulates the key concepts 

presented in each section. 

The consultancy work is built upon documents and datasets publicly available from the 

IOTC website. 
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CATCH LIMITS FOR SKIPJACK IN THE PERIOD 2018–2020 

Harvest Control Rule for Indian Ocean skipjack 

Resolution 16/02 describes the HCR or procedure to set catch limits (CL) from the 

median values of three estimates from stock assessment (Res 16/02, paragraphs 6-7): 

(i)   the estimated biomass at the time of the assessment (spawning stock 

biomass when available, referred as Bcurr in the resolution and SSByear in the 

Scientific Committee reports and this document),  

(ii) the estimate of the unfished spawning stock biomass (B0 or SSB0 in this 

document) and,  

(iii) the estimate of equilibrium exploitation rate (Etarg) associated with sustaining 

the stock at SSBtarg=40% SSB0.  

 

The HCR has five control parameters (1-3 to calculate catch limits and 4-5 for precaution 

and stability) (Res 16/02, paragraph 8, Figure 1):  

 

 

 

 

Figure 1. The HCR produces a relationship between stock status (SSB relative to SSB0 or 
%B0) and fishing intensity (relative to Etarg). Adapted from Resolution 16/02. 
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1) Threshold level (T or SSBthresh, in this case SSBtarget= 40%SSB0), below which 

reductions in fishing mortality will be required. 

2) Maximum fishing intensity (Imax=100%), the percentage of Etarg that will be applied 

when the stock is at or above the target (SSB≥40% SSB0). When the stock is 

below the target (SSB<40%SSB0) the fishing intensity will be lower than Imax 

(I<Imax). 

3) Safety limit (X) of biomass that will trigger the closure of the fishery except for 

subsistence (Bsafety or SSBsafety=10%SSB0).  

 

And for precaution and stability; 

4) Maximum catch limits to avoid adverse effects of potential inaccurate stock 

assessments (Cmax=900,000 tons). 

5) Maximum change in catch limit = 30%. CL will be within ±30% of the previous catch 

limit, unless biomass is estimated to be below the safety level, where this clause 

will not be applied. 

 

According to this, the recommended catch limit shall be set as follows for three options 

of stock assessment outcomes (Res 16/02 paragraph 9, see Figure 1): 

• Option 1: If the stock is estimated to be at or above 40%SSB0, then the catch 

limit will be set as CL= Imax x Etarg x SSBcurr, and Imax=100%=1. For this option, 

the maximum catch limit will be 900,000 tons and the maximum change in 

catch limit will be 30%.  

• Option 2: If the stock is estimated below 40%SSB0 but greater than the safety 

level (10%SSB0) then the catch limit will be set as CL= I x Etarg x SSBcurr. The 

relation between I and specific values of SSBcurr is illustrated by the declining 

line between the threshold (40%SSB0) and safety level (10%SSB0). For this 

option, the maximum catch limit will be 900,000 tons and the maximum 

change in catch limit will be 30%. 

• Option 3: If the stock is estimated to be below the safety limit (10%SSB0), 

then the catch limit will be set as 0 for fisheries other than subsistence 

fisheries. 
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Calculation of catch limits for the period 2018-2020 

The catch limit for the period 2018-2020 was calculated by the Scientific Committee (SC) 

from Resolution 16/02 and the output of the 2017 stock assessment (Figure 2). The 

output of the 2017 stock assessment of skipjack is available in the report of the IOTC SC 

of 2017, 2018 and 2019 (Appendix 10, Table 1). The 2017 stock assessment estimated 

that the median spawning stock biomass at the end of 2016 (SSBcurr=SSB2016) was 

796,660 tons, the virgin biomass (SSB0) is 2,015,220 tons, and the exploitation rate 

associated with sustaining the stock at the adopted target reference point (Etarg=E40%SSB0) 

is 0.59. Thus, SSBcurr/SSB0 was 0.4 (or 40%SSB0). As the stock was estimated at or 

above 40%SSB0, it was considered not overfished and the HCR was applied using 

Option 1 (Imaxx Etargx SSBcurr, and Imax=100%). Replacing the values of Imax, Etarg and 

SSBcurr as estimated in the stock assessment calculates a catch limit of 1 x 0.59 x 

796,660 = 470,029 metric tons.  

 

 

  

  

Figure 2. Workflow that describes how the catch limit (CL) for 
Indian Ocean skipjack for the period 2018-2020 was 
established in 2017. 
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Summary box 1 

• Catch limits (CL) are estimated from the HCR in 

Resolution 16/02 and stock assessments. 

• In 2017, skipjack was considered not overfished. 

→ Option 1: CL = Imax x Etarg x SSBcurr 

• CL2018-2020= 1 x 0.59 x 796,660 = 407,029 tons 

 

• Target and limit reference points to operationalize 

management objectives: 

o Biological Target Reference Point:  

▪ SSBtarg= 40% SSB0 

o Biological Limit Reference Point:  

▪ SSBlimit= 20% SSB0 

 

• Parameters of the HCR: 

o TT (Threshold)= SSBtarg= 40% SSB0 

o Etarg=ESSBtarg=ESSB40%SB0 

o Safety level = 10% SSB0 

o Maximum catch = 900,000 metric tons 

o Stability clause (if SSB>Safety level): 30% 
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ANALYSIS OF THE TOTAL CATCH OF SKIPJACK IN 2018  

At the time of the completion of this report, the catch information available in the IOTC 

database consists on nominal catch by species and gear, by vessel flag reporting country 

for the period 1950-2018 (https://iotc.org/data/datasets). Therefore, this analysis is built 

upon data until 2018. 

The total catch of tropical tunas reached 1,141,690 metric tons in 2018 following an 

increasing trend that started in 2011 (Figure 3). In this period, the largest increase 

corresponds to skipjack, that reached 608,880 metric tons in 2018 (Figure 4). This is the 

second largest catch in the history of the skipjack fishery, only 2,056 tons from the record 

observed in 2006. In the period between the two highest catch (2006-2018), the average 

catch has been 455,819 tons. 

 

Figure 3. Catch of Indian Ocean tropical tunas in the period 2015-2018. 

https://iotc.org/data/datasets
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Figure 4. Catch of Indian Ocean skipjack in the period 2006-2018. 

 

The catch in 2016, 2017 and 2018 has been larger than the average in the 2006-2018 

period. The catch in 2018 increased 20% from 2017 (+103,704 tons) and also, the 2018 

catch exceeded the catch limit established for the period 2018-2020 (470,029 tons) by 

29.54% (excess of 138,851 metric tons).  

Figure 5 shows the contribution of the main CPCs to the total catch of skipjack in 2018. 

The EU is responsible of 31.5% of the 2018 catch (187,845 tons). Maldives (100,099 

tons (16.8%)), Seychelles (81,451 tons (13.6%)) and Indonesia (78,918 tons (13.2%)) 

are responsible of more than 10% of catch each. Iran, Sri Lanka and India are 

responsible of 6-8% of the total catch each and, Korea (2.1%) and Mauritius (1.6%) 

complete the list of the CPCs that have fished more than 1% of the total catch of skipjack 

in 2018. These CPCs represent 98% of the total catch in 2018.  
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Figure 5. Catch of Indian Ocean skipjack for CPCs responsible of more than 1% of 2018 catch (color 

bars). Black line is the cummulative percentage of catch (secondary axis). 

  

In the 2016-2018 period, artisanal fisheries have dominated catch with 54% of the total 

share. However, in the recent years (as in the 2006 record year) catch from industrial 

fisheries has largely exceeded artisanal (Figure 6). In 2018, 59% of the total catch of 

skipjack corresponded to industrial fleets. 



 

 

20 

 

 

Figure 6. Percentage of total catch by industrial and artisanal fleets in the period 2006-2018. Dashed gray 
line indicates the average contribution of each mode accross the period. 

 

Changes in the total catch during the 2006-2018 have been different within the main 

CPCs and fishing gears (Figures 7 and 8). Figure 7 shows the catch for the three main 

gear types per CPC. This figure shows that all purse seine, pole and line and gillnet fleets 

have increased catch in 2018 but this has been notably larger for purse seine fleets. 

Purse seine fleets have increased their catch from 211,773 tons in 2017 to 305,728 tons 

in 2018, which represents a 44% increase (+93,955 tons) from 2017. Pole and line gears 

have also increased their catch 12.5% (+12,443 tons) between 2017 and 2018 and 

gillnets have increased 14% (+13,225 tons). The other artisanal gears have dereased 

catch since 2017 by 17% (-12,716 tons).        



 

 

21 

 

 

Figure 7. Catch per main fishing gear and CPC in the period 2006-2018. 

 

Figure 7 also shows that the record year of high catch (2006) was reached with maximum 

catch for pole and line and gillnets, and relatively large for purse seine fleets. However, 

since 2006, artisanal fleets have decreased significantly their catch, being only purse 

seine the fleet that has captured more than in 2006, exceeding this value by 40%, in 

2018 (+87,807 tons). Therefore, 2018 has been a record catch year for purse seine.  

The same information can be represented by facetting CPCs and colorcoding fishing 

gears (Figure 8). This figure shows that the EU (purse seine) increased catch by 56% 

(+67,943) from 119,902 tons in 2017 to 187,845 tons in 2018. Seychelles increased 

catch (also from purse seine) by 16.4% (+11,485 tons). India increased catch by 98%, 

almost doubling its 2017 catch in 2018 (+18,064 tons). Maldives increased catch by 
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12.69% (+11,274 tons). The other CPCs (Indonesia, Iran, Korea, Mauritius and Sri 

Lanka) did not change catch significantly between 2017 to 2018.  

With regards to the historic catch, Figure 8 shows that both EU and Seychelles have 

exceeded their catch in 2006.  

    

 

Figure 8. Catch per CPC and main fishing gear in the period 2006-2018. 

  

With regards to the EU and Sychelles purse seine fisheries (Figure 9), different increases 

can be observed: The Spanish component of the EU purse seine fleet increased its catch 

by 58% from 2017 to 2018 (+49,193 tons), the French component increased catch by 

53% (+17,335), the Italian component, which is relatively small, icreased from 3,181 to 

4,510 tons (47%, +1,329 tons). Seychelles, increased catch by 16%, from 69,966 to 

81,451 tons (+11,485 tons).     
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Figure 9. Catch for the EU purse seine fleets and Seychelles in the period 2006-2018. 
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Summary box 2 

• Catch of skipjack in 2018 was 2nd highest in IOTC 

history. 

• Catch of skipjack in 2018 exceeded the recommended 

catch limit for the 2018-2020 period by 29.54% 

(+138,851 tons). 

• Catch of skipjack increased by 20% from 2017 to 

2018 (+103,741 tons). 

• Catch for purse seine fleets was a record high in 

2018, 40% larger than the previous record in 2006. 

• The increase in catch between 2017 and 2018 was 

largest for purse seine fleets (44%, +93,955 tons) 

than any other fleet. 

• The increase in purse seine catch in 2018 can be 

attributed to the Spanish and French components, 

and to a lower extent to Seychelles. 
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POTENTIAL REASONS FOR THE HIGH CATCH IN 2018 

The high catch of skipjack can be potentially attributed to a change in the fishing strategy 

of purse seine fleets, to changes in the statistical methodology adopted for the production 

of final catch statistics by EU-Spain in 2018 and/or to environmentally-driven changes in 

stock’s productivity.  

First, the IOTC Scientific Committee (IOTC, 2019c) noted that the yellowfin rebuilding 

plan (IOTC, 2019d) may have led to changes in the operations of purse seine fleets, 

which may have reduced their sets to free-schools of yellowfin and increased their fishing 

effort on FADs, where yellowfin is caught in combination with bigeye and skipjack, which 

is the main species on FADs. The fishing effort (time fishing, hours or days) on FADs 

and free schools can be obtained from the IOTC  catch-and-effort by month, species and 

gear and vessel flag database for surface fisheries. The effort dedicated to fish skipjack 

on FADs by the EU and Seychelles purse seine fleet has increased since 95,974 in 2017 

to 121,186 hours 2018 (Figure 10). Therefore, the increase in effort on FADs has 

increased by 26% in one year, which is less than the increases in catch seen for purse 

seine fleets (44% overall and more than 55% for EU). Therefore, the catch rate (catch 

per unit of effort, CPUE) has increased overall (Figure 11). 

 

 

Figure 10. Fishing hours dedicated to fish skipjack on FADs for the purse seine fleet components of EU 
and Seychelles. 
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Figure 11. Skipjack nominal catch per fishing hour for the purse seine fleet components of EU and 
Seychelles operating on FADs. 

 

Effort and nominal catch per unit of effort can be disaggregated on the three main 

components of the purse seine fleet (EU_Spain, EU_France and Seychelles). Figure 12 

shows that the effort dedicated to fishing on FADs has been relatively stable for the 

Spanish component of the EU fleet, with a small increase from 2017 to 2018 in a 

declining trend that started in 2014. The French fleet was relatively stable in their effort 

between 2014 to 2017 but a major increase of 95% in fishing effort (from 27,443 hours 

in 2017 to 53,690 in 2018). It is unclear if this effort is achievable with the same number 

of vessels changing from free schools to FADs or if it may be due to the entrance of new 

vessels. The IOTC database for the number of vessels by country flag and size category 

contains data until 2017 only. The Seychelles fleet has decreased the fishing effort on 

FADs since 2016, where it reached a maximum of 43,685 hours. Therefore, for 

Seychelles, the increase in catch cannot be explained by an increase in effort in 2018. 

For Spain, the increase in effort is relatively smaller than the increase in catch (see Figure 

9).     
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Figure 12. Fishing hours dedicated to fish skipjack on FADs disagregated for the purse seine fleet 
components of EU and Seychelles. 

 

Figure 13 shows the nominal catch per unit of hour for the three fleets. This figure shows 

that the catch rate for the Spanish fleet has increased sharply since 2015. Seychelles 

shows the same pattern since 2016 and French data show a steady increase since 2015 

but a decrease between 2017 and 2018. The nominal fishing hours or fishing days may 

not ideally show the change in the fishing strategy after the rebuilding plan for yellowfin. 

It may be that some vessels have spent more time in the harbour than others and for 

these, the fishing hours may be underestimated (i.e. Spanish and Seychelles vessels). 

The trends in fishing effort can also represent changes in the size of the fleets. For 

example, in 2015 Seychelles increased its number of vessels from 7 to 13 (IOTC craft 

statistics) and this is reflected in the increase in nominal fishing hours in that period.   

The change in strategy is more clearly detected in the change on the number of sets on 

floating objects in relation to free schools. In the National Report submitted by the EU to 

the 2019 Scientific Committee (EU, 2019) it is noted that both Spain and France 

increased the proportion of sets on FADs relative to free schools. Specifically, Spain 

increased the sets on FADs from 83% to 96% of the total between 2017 and 2018, and 

France increased from approximately 77% to 90%. This shows that currently, the number 

of sets on free schools has been reduced significantly following the change in strategy 



 

 

28 

 

after the yellowfin rebuilding plan. This meassurement of effort is probably more 

illustrative than the nominal effort statistics in the IOTC database, and helps explaining 

the increase in skipjack catch in 2018.  

 

Figure 13. Skipjack nominal catch per fishing hour disaggregated for the purse seine fleet components of 

EU and Seychelles operating on FADs. 

 

Overall, these figures show that the change in targeting can only partially explain the 

high catch observed in 2018. French fleets have increased effort on FADs significantly 

between 2017 and 2018, the Spanish fleet has increased slightly and Seychelle’s fleet 

as decreased effort.  

Another way for looking at the change in strategy is the change in the proportion of fish 

caught in log-associated schools in relation to the total catch of skipack (Figure 14). In 

this case, the three purse seine fleets show a very similar trend in the recent years but 

don’t show a drastic change between 2017 and 2018. These data suggest that very few 

skipjack is caught in free schools and therefore, it is the fishing effort what could better 

identify the change in strategy after the rebuilding plan for yellowfin. 
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Figure 14. Proportion of skipack caught in log-associated schools relative to the total catch of skipjack. 

In 2018, the catch of Indian Ocean bigeye was also unusually large. The Working Party 

on Tropical Tunas (WPTT) questioned the reasons for this but was unable to find a 

conclusive reason (IOTC, 2019b). During the WPTT it was suggested that the large catch 

of bigeye could be partially attributed to changes in the statistical methodology adopted 

by EU-Spain to produce catch statistics in 2018. It is a possibility that such changes could 

potentially explain the large catch of skipjack by the Spanish fleet too. The WPTT agreed 

that the new methodology should be identified and discussed, and that the chosen 

approach should be clearly documented for further reference and reviewed by the IOTC’s 

Working Party on Data Collection and Statistics (WPDCS). At the completion of this 

report, the potential impact of the new statistical methodology adopted by EU-Spain has 

not been evaluated by the WPTT nor the WPDCS and it is difficult to attribute the large 

catch by the Spanish component to this methodological change. However, the catch of 

skipjack re-estimated following the method used to re-estimate bigeye catch in 2019 

yields very similar results to the reported catch of skipjack (-0.1%) (IOTC, 2019b).  

Third, the WPTT has repeatedly noted that catch rate fluctuations can be related to 

environmental signals at inter-annual timescale (e.g. Indian Ocean Dipole). Due to its life 

history attributes, skipjack can respond quickly to the ambient foraging conditions driven 

by ocean productivity. In other words, the increase in catch in 2018 could potentially be 

attributed to environmentally-driven large abundance of skipjack due to an increase in 
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productivity (IOTC, 2019b). Changes in the ecosystem may not only be displayed by an 

overall increase in productivity but in other environmental events that may have 

facilitated the accessibility of the resource. For example, changes in the thermocline may 

have produced larger aggregations of fish and therefore, the vulnerability of the stock to 

fishing (which is a component of the catchability) may have increased. The WPTT 

recommends that the environmental indicators should be closely monitored to inform on 

potential changes of stock productivity but at this moment, there is no evidence that can 

attribute the large catch reported in 2018 to changes in the environment. 

 

Overall, there is no evidence that one single reason can explain the large increase in 

skipjack catch in 2018. This could be due to changes in the fishing strategy by purse 

seine fleets, by methodological changes in the Spanish statistics and/or due to changes 

in biological productivity, or a combination of the three. 
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Summary box 3 

• There is no conclusive evidence of the reason for the 

high catch reported in 2018. 

• It could be due to a change in the fishing strategy of 

purse seine fleets, to changes in the statistical 

methodology adopted for the production of final 

catch statistics by EU-Spain in 2018 and/or to 

environmentally-driven changes in stock’s 

productivity; or a combination of the three. 

• There has been a moderate increase in fishing effort 

dedicated to FADs in 2018, but not as large as seen 

in catch. 

• French fleets have increased effort on FADs 

significantly between 2017 and 2018, the Spanish 

fleet has increased slightly and Seychelle’s fleet as 

decreased effort. 

• The potential impact of the methodological change to 

estimate catch by EU-Spain remains unclarified 

but the re-estimation method used by the WPTT 

produces estimates very similar to the reported 

catch for skipjack. 

• The potential impact of environmentally-driven 

changes in productivity is subject to study but 

today, there is no evidence that it can explain the 

high catch in 2018. 
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PROPORTION OF SKIPJACK AND TROPICAL TUNA CATCH 

In 2018, the proportion of skipjack in the total catch of tropical tunas (skipjack, bigeye 

and yellowfin) of the EU and Seychelles purse seine fleet was the largest in the period 

2006-2018 (Figure 14). Overall, in the 2006-2018 period skipjack represented 51% of 

the catch of the purse seine fleet but in 2018 it reached 64% of the catch of tropical tunas.  

 

Figure 15. Proportion of skipjack, yellowfin and bigeye for EU and Seychelles purse seine fleets in the 
period 2006-2018. 
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Figure 16. Proportion of skipjack, yellowfin and bigeye for EU and Seychelles purse seine fleets in the 
period 2006-2018. 
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There are no major differences in the increase of skipjack proportion among the three 

EU and Seychelles purse seine fleets. The average across the 2006-2018 period is 

smaller for the French fleet but this has increased notably since 2014.  

The potential reasons for the increase in skipjack proportion are somewhat similar to 

those discussed in the previous section in relation to the large catch observed in 2018, 

i.e. changes in fishing strategy, methodological changes in catch reporting and 

environmentally-driven changes in the productivity of skipjack. It is important to note that 

it was the unusually large proportion of bigeye vs yellowfin catch by the EU purse seine 

fleet what raised concern in the 2019 WPTT. It is also important to note that in the case 

of the proportion of skipjack, the increase in 2018 is comparable in the three purse seine 

fleets. The increase in fishing effort directed to FADs could potentially explain the 

increase in catch and proportion of skipjack for French fleets but may not be enough to 

explain the changes observed in 2018 for the Spanish and Seychelles fleet. With regards 

to the potential impact of the change in the methodology of EU-Spain, the catch re-

estimated following the method used to re-estimate bigeye catch in 2019 is very similar 

to the reported catch of skipjack (-0.1%) (IOTC, 2019b).  
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Summary box 4 

• The proportion of skipjack in the purse seine fleet 

was a record highest in 2018. 

• The large proportion of skipjack is common to 

Spanish, French and Seychelles fleets. 

• The potential reasons for the high proportion of catch 

are somewhat similar to the reasons for the high 

catch. 
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POTENTIAL OUTCOME OF THE 2020 SKIPJACK ASSESSMENT 

The state of exploitation of Indian Ocean skipjack will be assessed in 2020, during the 

22nd session of the WPTT. In 2017, the stock was assessed at the target reference point 

(SSB2016=40%SSB0). This value is the median estimate of the 36 model configurations 

used to characterize skipjack and fishery dynamics. The outcome of the 2020 

assessment will depend upon the updated catch, CPUE, size frequency and tagging 

data; and the model configurations agreed by the WPTT in 2020.  

The datasets for the assessment have not been made available yet. However, catch and 

nominal CPUEs for 2017 and 2018 can be analysed to provide insight on the potential 

outcome of the 2020 stock assessment. We do this in two ways, first, we project the 36 

models of the 2017 stock assessment with catch estimates for 2017 and 2018, and an 

extrapolated value for 2019 (average of 2017 and 2018 catch) (Figures 17 and 18). 

Second, we plot the nominal CPUEs for Maldivian pole and line, and European purse 

seine fleets, as these were the CPUEs used in 2017 (Figure 19). 

The projection of the 2017 models shows that most models (24 out of 36) predict that 

the stock will be overfished, i.e. SSB2020 < 40%SSB0 with 67% probability. The models 

also predict that overfishing will be occurring (E>Etarg, with 67% probability in 2019), and 

100% in 2020. Figures 17 and 18 show the projection of the 36 models (gray lines) and 

the median trajectory in blue. Should this be the outcome of the assessment, the HCR 

would be applied using Option 2. This means that the reduction of fishing mortality 

required to achieve the new catch limit would be implemented proportionally by CPCs 

for catches over 1% (see Figure 5), with due consideration to the aspirations and special 

requirements of DCS and SIDS. It is important to note that the only two CPCs that are 

not DCS nor SIDS would be the European Union and Korea. Therefore, it would be likely 

that the large part of the catch reduction would be assigned to these two CPCs.   
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Figure 17. Projection of the 36 models used to characterize the skipjack fishery dynamics in 2017 using 
catch of 2017, 2018 and an extrapolated catch for 2019. Blue is the median trajectory of the 36 models. 
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Figure 18. Relative fishing mortality from the projection of the 36 models used to characterize the skipjack 
fishery dynamics in 2017 using catch of 2017, 2018 and an extrapolated catch for 2019. Blue is the 

median trajectory of the 36 models. 

 

It is not uncommon that the models used in stock assessments have low predicting skills. 

Therefore, the results of the projections need to be interpreted with caution. For example, 

the projections of the 2016 stock assessment models of Atlantic yellowfin predicted a 

decline of the yellowfin population, which was very different to the status estimated 

during the 2019 stock assessment (ICCAT, 2019).  

What really determines the outcome of the stock assessments is the update with new 

data. For skipjack, the main indicator for the stock assessment are the CPUE for 

European purse seine fleets operating on FADs and for Maldivian pole and line fishery. 

In 2017, both CPUEs were equally weighted in all model runs of the stock assessment. 

The CPUEs used in the stock assessment are presented by scientists from the CPCs 

after statistical treatment, so the standardized CPUEs may be different from the ones 

seen in Figure 19. The reporting of pole-and-line has shifted from fishing days to fishing 

trips in 2014 (IOTC, 2018a), which may explain the reduction of CPUE in 2014. Also, in 

2017, a 1% per year reduction was applied to the European CPUE due to the estimated 
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increase in efficiency. We apply the same percentage to the European nominal trend 

(pink). The nominal CPUEs in all cases are in an upward trend between 2017 and 2018, 

i.e. none of the CPUEs have declined in the period 2017-2018. Whether the stock 

assessment model estimates that abundance has increased/stabilized since 2017 or 

assigns the increase in the indicators to process error will be known after the final models 

agreed by the WPTT are run in 2020.     

 

Figure 19. Nominal catch per unit of effort (CPUE) as in the IOTC database (green dots and lines for 
Maldivian pole-and-line, and blue for European purse seine). Pink dots represent the European CPUE 

after 1% annual discount due to technological efficiency increase is considered. The dark green, dark blue 
and dark pink thick trajectories represent the smoothed trends to the nominal data. 
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Finally, another important aspect is that in 2017, the 36 model configurations included 

options for tagging programs (2), tagging mortality (2), tag-mixing (2), recruitment 

parameters (steepness) (3) and natural mortality (2). These options were considered as 

the key factors that represent the uncertainty on the dynamics of the stock and the 

fishery. Some of these options tend to produce more pessimistic/optimistic results. For 

example, the higher tagging mortality, lower mixing period options estimate lower 

biomass, i.e. that largest the influence of tagging data tends to produce more pessimistic 

results. In the 2018 and 2019, some of these options have been reduced for bigeye and 

yellowfin and it may be expected that this is also applied for skipjack this year. For 

example, there is agreement that there is scientific evidence to include the higher tag-

mortality option, but there is also agreement that the tagging data should be 

downweighed or omitted in some model configurations (IOTC, 2019b). The model 

configurations that will be used in the 2020 are still uncertain and they will have an 

important role in the outcome of the assessment. 

To sum up, the outcome of the 2020 stock assessment will depend on the impact of the 

new information and the model configuration agreed by the WPTT. The consistency of 

the 2020 models with the predictions of the 2017 models will need to be confirmed. 
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Summary box 5 

• The state of exploitation of Indian Ocean skipjack 

will be assessed in 2020, during the 22nd session of 

the WPTT. 

• The outcome of the 2020 stock assessment will 

depend on the new information and the model 

configuration agreed by the WPTT. 

• The models produced in 2017 can be projected 

forward to estimate the impact of the high catch in 

2018 on stock status. 

• The 2017 models predict that the stock will be 

overfished and subject to overfishing in 2020. This 

means that the HCR would be applied using Option 

2.  

• The models used in the Indian Ocean have shown low 

predictive power in the past. 

• Nominal CPUEs have not declined in the 2017-2018 

period, but this also needs to be interpreted with 

caution as it may inform the model about 

increasing (stable) abundance, but it may also be 

assimilated by the model as process error. 

• Also, standardized indices may be different from the 

nominal trends. 
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INDIAN OCEAN SKIPJACK HCR AND MSC CERTIFICATION 

The Marine Stewardship Council (MSC) Fisheries Standard is used to assess the 

management and sustainability of fisheries. This standard evaluates if fishing is at levels 

that ensures the sustainability of fisheries (Principle 1), if the environmental impacts of 

the fishing activity are minimized (Principle 2) and, if a fishery has a management 

framework that respects international laws and standards (Principle 3). 

The adoption of HCR and Harvest Strategies are key components of Principle 1. 

According to this, a fishery must be conducted in a manner that does not lead to over-

fishing or depletion of the exploited populations and, for those populations that are 

depleted, the fishery must be conducted in a manner that demonstrably leads to fishery 

recovery. Principle 1 is disaggregated in a tree-structure (Figure 18), which includes the 

Harvest Strategy or Management component. This figure shows the performance 

indicators (PI) of the principles, which are the levels at which the performance of a fishery 

is scored. The adoption and effective implementation of HCR and HS are embedded in 

PI 1.2.1 and PI 1.2.2.  

 

Figure 20. Principle 1 tree structure. (Source: MSC Fisheries Standard.). 
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The MSC provides instructions for the scoring (Tables 1 and 2) The scoring guidepost 

(SG) is the benchmark level for each PI established with respect to the score at each 

indicator.  

Component PI Scoring issue SG60 SG80 SG100 

Harvest 

Strategy 

(management) 

Harvest 

Strategy 

1.2.1 

There is a 

robust & 

precautionary 

HS in place 

(a) HS design The HS is 

expected to 

achieve stock 

management 

objectives 

reflected in PI 

1.1.1 SG80. 

The HS is 

responsive to 

the state of the 

stock and the 

elements of 

the HS work 

together 

towards 

achieving 

stock 

management 

objectives 

reflected in PI 

1.1.1 SG80. 

The HS is 

responsive to 

the state of the 

stock and is 

designed to 

achieve stock 

management 

objectives 

reflected in PI 

1.1.1 SG80. 

(b) HS 

evaluation  

The HS is 

likely to work 

based on prior 

experience or 

plausible 

argument. 

The HS may 

not have been 

fully tested 

but evidence 

exists that it is 

achieving its 

objectives. 

The 

performance 

of the HS has 

been fully 

evaluated and 

evidence 

exists to show 

that it is 

achieving its 

objectives 

including 

being clearly 

able to 

maintain 

stocks at 

target levels. 

(c) HS 

monitoring 

Monitoring is 

in place that is 

expected to 

determine 

whether the 

HS is working 

  

(d) HS review   The HS is 

periodically 

reviewed and 

improved as 

necessary 
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(e) Shark 

finning 

It is likely that 

shark finning 

is not taking 

place 

It is highly 

likely that 

shark finning 

is not taking 

place 

There is high 

degree of 

certainty that 

shark finning 

is not taking 

place 

(f) Review of 

alternative 

measures 

There has 

been a review 

of the potential 

effectiveness 

and 

practicality of 

alternative 

measures to 

minimise UoA-

related 

mortality of 

unwanted 

catch of the 

target stock. 

There is a 

regular review 

of the potential 

effectiveness 

and 

practicality of 

alternative 

measures to 

minimise UoA-

related 

mortality of 

unwanted 

catch of the 

target stock 

and they are 

implemented 

as 

appropriate. 

There is a 

biennial 

review of the 

potential 

effectiveness 

and 

practicality of 

alternative 

measures to 

minimise UoA-

related 

mortality of 

unwanted 

catch of the 

target stock 

and they are 

implemented 

as 

appropriate. 

 

 

Component PI Scoring issue SG60 SG80 SG100 

Harvest 

Strategy 

 

Harvest 

Control Rules 

& Tools 

1.2.2 

There are well 

defined and 

effective 

HCRs in place 

(a) HCRs 

design and 

application 

Generally 

understood 

HCRs are in 

place or 

available that 

are expected 

to reduce the 

exploitation 

rate as the 

point of 

recruitment 

impairment 

(PRI) is 

approached.  

Well defined 

HCRs are in 

place that 

ensure that 

the 

exploitation 

rate is reduced 

as the PRI is 

approached, 

are expected 

to keep the 

stock 

fluctuating 

around a 

target level 

consistent with 

(or above) 

MSY, or for 

key LTL 

The HCRs are 

expected to 

keep the stock 

fluctuating at 

or above a 

target level 

consistent with 

MSY, or 

another more 

appropriate 

level taking 

into account 

the ecological 

role of the 

stock, most of 

the time. 
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species a level 

consistent with 

ecosystem 

needs. 

  (b) HCRs 

robustness 

to 

uncertainty  

 The HCRs are 

likely to be 

robust to the 

main 

uncertainties. 

The HCRs 

take account 

of a wide 

range of 

uncertainties 

including the 

ecological role 

of the stock, 

and there is 

evidence that 

the HCRs are 

robust to the 

main 

uncertainties. 

  (c) HCRs 

evaluation 

There is some 

evidence that 

tools used or 

available to 

implement 

HCRs are 

appropriate 

and effective 

in controlling 

exploitation. 

Available 

evidence 

indicates that 

the tools in 

use are 

appropriate 

and effective 

in achieving 

the 

exploitation 

levels required 

under the 

HCRs. 

Evidence 

clearly shows 

that the tools 

in use are 

effective in 

achieving the 

exploitation 

levels required 

under the 

HCRs. 

 

The skipjack MSE was initiated to fulfil the conditions of the MSC certification of the 

Maldivian pole-and-line fishery and it was developed within the work programme of the 

IOTC Working Party on Methods and the Working Party on Tropical Tunas (WPTT). 

Since then, other fisheries have successfully certified their activities using MSC Fishery 

Standards.  

However, the nature of the HCR adopted in Resolution 16/02 has raised questions over 

these certifications. This is because the IOTC formally adopted a HCR and not a HS, to 

set the level of fishing based on the output of the stock assessment (RFMOs, 2018). This 

HCR does not specify the full details of the assessment process. However, the IOTC is 
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in the process of evaluating fully specified MP or HS and therefore, it is likely that this 

concern is reduced in the short-term. 

Another concern is the effectiveness of implementation of the HCR. The HCR of Indian 

Ocean skipjack is well defined (P1.2.2, SG80) but it is questionable that it is ensuring 

that the stock is fluctuating around its target. This is, as discussed in previous sections, 

that there is no allocation system to share catch limits across the CPCs in the IOTC. 

Therefore, the first application of the HCR (period 2018-2020) has not been effective in 

keeping catch at recommended levels. Also, there has been a MSE process that has 

been used to test the HCR but there is no evidence (at this stage) that it is achieving its 

objectives (PI 1.2.1 SG80), due to the large catch seen in 2018. However, in the last 

point, the outcome of the 2020 will clarify if there is evidence (or not) that the stock is not 

being kept nearby its target biomass level.  

In brief, ensuring that mechanisms are in place to effectively implement the catch limits 

recommended by the HCR adopted for Indian Ocean skipjack will facilitate high scores 

in Principle 1 through the performance indicators PI 1.2.1 and 1.1.1. 
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Summary box 6 

• The certification of fisheries through MSC Fishery 

Standards is linked to the adoption and effective 

implementation of HS and HCR. 

• The large catch of skipjack in 2018 suggests that the 

HCR cannot ensure that the skipjack stock 

fluctuates around a target reference point, which 

may result in reducing the scores in Principle 1 

(Sustainability of fisheries). 

• It is important to continue with the MSE works to 

support the adoption of HS for skipjack. 
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REVIEW OF THE HCR AND OPTIONS FOR MODIFICATION 

HCRs are particularly useful to establish management measures based on the best 

available scientific advice. This is because setting annual catch limits requires a 

negotiated consensus of all CPC’s within tuna RFMOs based on scientific advice on 

stock status, which is often impossible (Hillary et al., 2016). This tends to impede the 

adoption of management actions to reduce overfishing and to maintain stocks at 

sustainable levels. The HCR adopted for skipjack in Resolution 16/02 is a model-based, 

linear rule that links the state of exploitation estimated through stock assessment with 

catch limits for the following period. These limits are established directly from the output 

of stock assessments, which is the basis of the scientific advice on stock status, without 

requiring a negotiated consensus on the level of catch.  

 

Resolution 16/02 is precautionary because adopts target and limit reference points and 

these are defined to avoid undesired risks for the stock. It is important to note that the 

target reference point (SSB40%SSB0) is above the estimated biomass that would produce 

the Maximum Sustainable Yield (MSY). Note that the models used in the assessment of 

skipjack estimate that SSB40%SSB0 is (1.32-2.12) times larger than SSBMSY. Therefore, the 

HCR aims at keeping the stock above the SSBMSY with high probability. Also, the limit 

reference point (SSBLRP=20%SSB0) is consistent with international precautionary 

standards for stocks where key biological variables are not well understood (Preece et 

al., 2011).  

 
With regards to the control parameters of the HCR, the threshold point is the adopted 

target reference point, which implies that fishing mortality will be reduced when the stock 

is below this value. With regards to the Safety level (10% SSB0) is halfway between the 

limit reference point and the total extinction of the stock. This implies that should the 

stock be evaluated below the limit reference point (SSB<SSBLRP), commercial catch 

would still be permitted, which would delay rebuilding towards sustainable levels. This 

may go against fishery management principles that recommend that limit reference 

points are avoided with very high probability.    
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The HCR adopted in Resolution 16/02 has been scientifically evaluated through 

simulation testing using Management Strategy Evaluation (MSE) (Bentley and Adam, 

2016). MSE is considered the most appropriate way to assess the consequences of 

uncertainty for achieving fisheries management goals (Punt, Butterworth, de Moor et al., 

2014). The MSE for skipjack and the adoption of Resolution 16/02 can be considered a 

starting point of the MSE process towards adopting a full Management Procedure (MP) 

(Bentley and Adam, 2016), which includes specifications on the data and methods used 

to estimate stock status together with a HCR. Resolution 16/02 is specific on what 

actions need to be done from the stock assessment output but, it does not specify the 

configuration of the stock assessments. In this sense, it is expected that Resolution 16/02 

will be amended in the future to become a full MP. Also, this transition will be facilitated 

by the MSE works carried out by the IOTC, including a full revision of the HCR adopted 

in Resolution 16/02. 

 

One important aspect of the HCR adopted in Resolution 16/02 is the implementation. 

When the stock is estimated to be at or above 40%SSB0, it is specified that the catch 

limit will be implemented in accordance with the allocation scheme agreed by the 

Commission. Today, this allocation scheme is under debate (IOTC, 2019a) and 

therefore, there is no clear guidance on the catch reductions for each CPC. In contrast, 

when the stock is estimated below the threshold level, the HCR indicates that the fishing 

mortality reductions to implement the recommended catch limits will be implemented 

proportionally by CPCs for catches over 1% of the catch limit established by the HCR, 

with exceptions for Developing Coastal States (DCS) and Small Island Developing 

States (SIDS). In brief, the HCR does not specify which CPCs will be responsible of catch 

reductions if the stock is estimated at or above the target. In this regard, it is important 

to reiterate that the MSE that facilitated the adoption of Resolution 16/02 (Bentley and 

Adam, 2016) evaluated the HCR with a 15% implementation error (IOTC, 2018c), but 

the catch in 2018 exceeded catch limits by more than this value. 
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Summary box 7 

• The HCR adopted for skipjack in Resolution 16/02 is 

a model-based, linear rule that links the state of 

exploitation estimated through stock assessment 

with catch limits for the following period. 

• The HCR adopted is precautionary because defines a 

biological target reference point above the biomass 

that would produce the Maximum Sustainable 

Yield. 

• The Safety level is halfway between the adopted 

limit reference point and total extinction of the 

stock and implies that commercial catch is 

permitted even if the stock biomass is below the 

limit reference point. 

• Resolution 16/02 does not pre-specify the data and 

methods used to estimate stock status. 

• With regards to its implementation, as there is no 

mandate to allocate catch when the stock is 

evaluated at or above the target reference point, the 

catch limits established for the period 2018-2020 

have not been respected. 
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RECOMMENDATIONS TO SIOTI ON HCR MODIFICATION 

 

There are two actions that are being undertaken by the IOTC that will help refining and 

improving the HCR adopted in Resolution 16/02. First, the adoption of an allocation 

scheme or criteria will facilitate the effective implementation of the catch limits set by the 

HCR. Second, the IOTC Scientific Committee has included in its program of work a 

further development of the MSE for skipjack including a refinement of its main 

components and specifications for the assessment and data to be used. The aim of this 

program is to develop a fully specified MP.  

As described in the previous section, the HCR adopted in Resolution 16/02 is relatively 

vague in the implementation of the catch limits. In the current context where the stock is 

evaluated at or above the threshold of the HCR and there is no agreed allocation 

scheme, there is no clear guidance on how to implement the catch limit established for 

the period 2018-2020. In other words, the catch limits are only an overall recommended 

value. The implementation of the HCR will be more effectively if the agreed way to share 

catch among CPCs is specified. This can be done by adding a specific allocation scheme 

for skipjack in the specification of the HCR or by reaching agreement on an allocation 

system for the IOTC area of competence. Regardless the agreement of the negotiations 

on allocation (IOTC, 2019a), a key for the implementation of catch limits for skipjack 

would increase its effectiveness  in achieving sustainability targets. 

Another improvement to the HCR would be to adopt a fully specified MP. This means 

that the data and treatment made to these would be prespecified by the Resolution and 

the process of data collection, producing indicators, evaluating stock status and defining 

catch limits would be determined in advance to the annual meeting of the WPTT. The 

adoption of such MP would be based on the MSE work that has been initiated in the 

IOTC. This research will review the MSE work developed for the adoption of Resolution 

16/02 and the design and principles of the HCR. The new MSE will evaluate performance 

of alternative MPs, including model based or empirical, the use of different data and 

alternatives for HCR.  It is likely that one of the components of the MP will be the 

abundance index used to estimate stock status. This can be done within stock 

assessment models or by monitoring trends. Currently, there are two abundance indices 

that are used to monitor stock status of skipjack: Maldivian pole-and-line index and 
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European purse seine fleet operating on FADs. It is likely that the performance of both 

indices will be evaluated in the MSE and for that, it is essential that high quality standards 

are maintained. In particular, as purse seine is the largest contributor to skipjack catch, 

it is essential that high quality data on catch and effort are maintained. 

To sum up, the refining and improvement of the HCR adopted in Resolution 16/02 is 

ongoing in different ways. The implementation of catch limits will be improved when 

criteria for allocation are clarified and it is also expected that the HCR will be reviewed, 

refined, and further developed towards an MP. One important point would be that purse 

seine data is included as one abundance indicator for Indian Ocean skipjack.  
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Summary box 8 

• The HCR is being refined, revised, and developed 

further.  

• The implementation of catch limits will improve 

when CPCs agree on the criteria for allocation. 

• The HCR will be developed towards a fully specified 

MP. 

• High standards of purse seine data will be essential 

to characterize skipjack abundance. 
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RECOMMENDATIONS ON OPTIONS FOR CONTROL TOOLS 

There is agreement that the management of Indian Ocean tropical tunas is subject to 

improvement. Today, the objective of the rebuilding plan for yellowfin is not being 

achieved and it has raised questions related to its impact on bigeye and skipjack. In 

particular, the WPTT expressed concern over the consistent increase in FAD associated 

catch, which may hinder the rebuilding of yellowfin and increase pressure on bigeye and 

skipjack. The WPTT recommended the identification of alternative options to avoid such 

adverse impact on the three tropical tuna stocks.  

The Indian Ocean tropical tunas are managed through limitations on catch and on fishing 

gears, including the prohibition of large-scale driftnets and procedures on the use of 

FADs. There is a rebuilding plan for yellowfin that specifies the amount of catch to be 

reduced by each CPC, and a general catch limit recommendation for skipjack. As said, 

the recent catch of the three tropical tuna stocks suggests that management needs to be 

improved. In this direction, Resolution 16/02 will be refined and developed towards a MP 

and other MPs are being evaluated for yellowfin and bigeye too. At their current state, 

the MPs under consideration estimate catch limits for each stock in three-year 

management periods.  

In the recent years, the possibility of managing tropical tuna stocks, and in particular the 

purse seine fleet, using limits to the time fishing instead of catch has been discussed in 

the WPTT (Sharma and Herrera, 2019, Merino et al., 2018, de Andres et al., 2018). Effort 

control measures have been applied in combination with an HCR in the Eastern Pacific, 

where a pseudo-HCR is used to estimated the days fishing allowed for the purse seine 

fleet. Effort controls are a more flexible way to deal with multispecies fisheries like tropical 

tunas since they can reconciliate conservation objectives of many stocks when they are 

set for the most vulnerable stock, in this case yellowfin (Merino et al., 2018). Effort could 

be adjusted periodically through HCR towards meeting the target reference points for 

the three stocks. In the case of stocks that show high environmentally-driven variability, 

such as pelagic fish, catch will increase or decrease following variability in periods of 

high-low abundance. However, for an effort control to be effective, it is necessary to 

estimate and adjust fishing power. In the WPTT, concern was raised that effort controls 

would be difficult with mixed fisheries where there may be a need to have prior 
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agreement about allocation across different gear types (IOTC, 2018b). There was also 

concern that fishers, in particular purse seine fleets, are efficient at increasing catches in 

response to effort controls, which could make difficult to derive effort limits from agreed 

catch limits and HCRs. In this regard, a recent study (Maufroy and Goujon, 2019) 

suggests that the adaptive capacity and efficiency of purse seine fleets would make it 

difficult that effort controls such as fishery closures alone would allow meeting catch 

reduction objectives. In the case of skipjack, it would be advisable that regulations 

through effort controls be evaluated in the MSE revision. 

Effort measures are part of the IOTC management framework for purse seine fleets, but 

they haven’t been used in a HCR. For example, the amount of supply vessels and FADs 

is restricted. These measures are part of a long-term management strategy to deal with 

the existing overcapacity but it would be difficult to include them in a HCR. The HCRs 

and HS tend to adapt immediately following trends in fish stocks abundance and it would 

be unrealistic to increase/decrease the number of FADs or vessels in three year 

management periods. In contrast, adapting catch limits or the number of fishing days 

would probably be more realistic in a HCR or HS.  

Another option for management is the establishment of limits to the cumulative catch of 

the three tropical tuna species. This measure would promote the search of the most 

valuable fish (large yellowfin in free schools) and would reduce the use of FADs and the 

mortality on yellowfin and bigeye juveniles and of skipjack. Furthermore, reducing the 

pressure on yellowfin juveniles would increase the productivity of the stock and 

accelerate recovery. Options for applying a similar approach could be explored for other 

fleets too. One way would be to apply this multispecies limit in combination with limits to 

the most vulnerable stock, in this case yellowfin. For example, the current rebuilding plan 

for yellowfin could be complemented with one additional restriction to the overall catch 

of the most important fleets. It would be recommended that this option be evaluated in 

further MSE works too.  
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Summary box 9 

• The management of Indian Ocean tropical tunas can 

be improved. 

• The potential benefit of effort control measures has 

been discussed in the IOTC, and it would be 

advisable to evaluate their performance using 

MSE. 

• One option for management is the use of 

multispecies limits for tropical tuna catch. 
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