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EU Sustainable Western Indian Ocean Programme (SWIOP)
Subcomponent 1.2

	TERMS OF REFERENCE (TORS)

FISHERY MODELLING SPECIALIST

SUSTAINABLE WESTERN INDIAN OCEAN PROGRAMME
(SWIOP SO 1.2)



Duration: up to one (1) year
Modality: remote consultancy, with possible travel
Estimated level of effort: Up to 45 working days (indicative)
Maximum budget: EUR 39,999 (VAT excl.)
Project reference: 25DDUC0184

Context
Expertise France presentation 
Expertise France (EF) is the French public agency for international technical cooperation. EF operates in the WIO region to support sustainable development, regional integration, and environmental governance. Through various programmes and partnerships, the agency contributes to strengthening institutional capacities, promoting marine and coastal conservation, and enhancing resilience to climate change across WIO countries.
SWIOP 1.2 Project
The Sustainable Western Indian Ocean Programme (SWIOP) is a regional programme funded by the European Union, structured around three complementary components:
1. Ocean governance;
2. Investment into a sustainable blue economy;
3. Improving ocean and coastal ecosystem resilience and blue carbon capture.
Within this framework, Expertise France is implementing the following project:
SWIOP Sub-Objective 1.2 (SWIOP 1.2), implemented for the Delegation of the European Union to Mauritius, supporting Regional Fisheries Management Organisations (IOTC and SIOFA) in the fields of fisheries data, science and compliance.

The IOTC is currently benefitting from several activities under the Sustainable Western Indian Ocean Programme (SWIOP 1.2) to strengthen its technical capacity, improve the stock assessment, and enhance the scientific advice for the sustainable management of fisheries resources. A consultancy is required to carry out activities under two specific tasks in support of this scientific initiative.
Rationale for the consultancy
The Indian Ocean Tuna Commission is an intergovernmental organization established under article XIV of the FAO constitution. The IOTC is mandated to manage 16 tuna and tuna-like species in the Indian Ocean with its primary objective the conservation and optimum utilization of the stocks for long-term sustainability. The scientific advice on the status of major IOTC tuna and billfish stocks are based upon the results of quantitative stock assessment models and analyses of available information. Stock assessment is critical to enhance scientific elements in the conservation and sustainable exploitation of these valuable fishery resources.  

The Indian Ocean yellowfin tuna stock, assessed as overfished, has been under a rebuilding plan since 2016. The management of this species relies on an integrated assessment model that evaluates stock status and advises on sustainable catch limits. The yellowfin assessment is one of the most complex models developed for IOTC species and has evolved over time. External reviews of the assessment suggested research activities to enhance the model's performance and reliability. The 2021 review (IOTC-2022-WPTT24-17) discussed the feasibility of an alternative assessment and proposed alternative models to be developed to suit the specific information available. The independent expert panel review in 2023 (IOTC-2023-WPTT25-13) recommended a range of improvements, including the estimation of length composition through a standardisation approach to account for temporal and spatial variability in the length data. While a new assessment of the yellowfin tuna stock in 2024 addressed some of recommendations made by the peer review, complex issues related to observations such as CPUE indices, length composition, and tagging data are more intricate and require dedicated research efforts and analysis. The Indian Ocean bigeye tuna stock, also currently estimated to be overfished, has been assessed using a stock assessment model with a very similar structure and fishery configuration, and is therefore subject to many of the same issues as the yellowfin tuna assessments.

In addition, the Indian Ocean yellowfin tuna stock is currently assessed using the Stock Synthesis model (Methot et al. 2013). This integrated model is considered one of the most flexible platforms capable of adequately describing the complex population and fishery dynamics of yellowfin tuna, assimilating the diverse range of fishery-dependent and -independent data currently available. While management advice for yellowfin tuna has been based on this model since 2015, the Working Party on Tropical Tunas (WPTT) has been exploring several alternative models, including biomass dynamic models such as ASPIC and JABBA, and age-structured population models such as ASPM. The use of alternative models serves several purposes. First, they can be used to corroborate the general population trends estimated from the primary assessment, thereby providing greater confidence in the evaluation of stock status. Second, alternative dynamics and model structures can offer a different perspective on the uncertainty arising from discrepancies between the actual and modelled fish population (i.e., process error). Third, alternative configurations or approaches to fitting observational data can help explain conflicts among datasets, which are common in the assessment process.

Together, the two tasks covered by this consultancy address complementary dimensions of the same scientific challenge: Task 1 aims to improve the treatment and standardisation of key observational inputs used in the assessment, while Task 2 aims to explore alternative modelling structures to test the robustness of assessment results and support IOTC scientific advice.

Objectives of the assignment

The assignment falls under the project “Sustainable Western Indian Ocean Programme – Subcomponent 1.2” (“SWIOP 1.2”), implemented by Expertise France in support to two Regional Fisheries Management Organisations (RFMO), including the IOTC, and contributes to the project’s objective of strengthening the scientific basis for RFMO decision-making. The consultant will support selected activities related to stock assessment and scientific analysis for yellowfin tuna, with a focus on length composition standardisation, the improvement of assessment inputs, and the testing of alternative assessment modelling approaches to support IOTC scientific work ahead of Working Party on Tropical tunas. The two tasks are expected to be implemented in a coherent manner, so that the work on length composition standardisation can inform, where relevant, the comparison between the main Stock Synthesis assessment and the alternative exploratory model.
The consultancy shall also implement an alternative assessment model for yellowfin tuna using an appropriate platform or package. The alternative model is expected to be based on the same types of observational data and key biological parameters as the main yellowfin assessment to facilitate comparison.
Scope of the assignment
Task 1 - Stock assessment length composition standardisation modelling (SWIOP 1.2, Activity 2.2 - Stock assessment and ecosystem-based scientific analysis, Task 2.2.1-Stocks assessment on two IOTC species)
Length composition data are an integral component of the IOTC tropical tuna assessment and provide critical information on selectivity, recruitment, and mortality. Bias in the length composition data can substantially affect the estimation of key management quantities. To date, the length composition data reported by IOTC members (length frequency samples by fleet, time and area strata) are compiled for inclusion into the assessments by aggregating together the raw samples from all sampling/reporting units for a fishery. It is recognized that simple aggregation of nominal length data may introduce bias if the spatial, seasonal, and fleet variabilities in the length samples are not appropriately accounted for. The design approach based on stratified sampling to estimate length composition is widely used in national fisheries. However, for IOTC, the sampling design, coverage, data collection and reporting vary greatly among fleets, which makes analyses of the length compositions using a design approach impractical.  

Model-based methods provide alternative means for standardizing length composition to estimate stock-level length distribution while accounting for appropriate weighting for the underlying data. The application of Model-based standardization of length compositions has become more common recently. Dirichlet-multinomial modelling has been shown to work reasonably well in simulation studies in standardizing ecological count data and was able to reduce sampling bias when adequately structured to attribute overdispersion to known sources of spatial variability. Vector Autoregressive Spatio-Temporal (VAST) models are utilized to standardize fishery length composition data by integrating spatial, temporal, and environmental variables into a comprehensive framework. More recently, a new approach for analysing length composition data based on Poisson-factorised multinomial regression and was successfully applied in a number of stock assessments in WCPFC. These standardisation models account for variations across time and space, allowing for a nuanced understanding of fish population dynamics and distribution.

Furthermore, the length frequency data needs to be better handled within the assessment through the standardization procedure designed to provide specific information to different processes: i.e., one that mirrors the abundance index with constant selectivity, and one that can accommodate variable selectivity for fishery removal. These analyses serve to inform how these observations can be configured within the assessment to reconcile with other observations and better inform the various population and fishing processes. 

To support this effort, the consultancy shall conduct standardization analysis of length composition data for the IOTC yellowfin and bigeye tuna assessments, following a similar framework of the application of the Albacore tuna (Neubauer, Hill-Moana 2024)) and silky shark (hard (Neubauer et al. 2024)) in the WCPFC region. 
The consultant shall specifically follow the below-detailed methodology:
Perform the standardization modelling of length composition data for the IOTC yellowfin and bigeye tuna assessment, using the state-of-the-art modelling approaches (e.g., Poisson-factorized multinomial regression). The modelling should adequately consider key sources of variability, including fleet, spatial and temporal variations, and environmental and oceanographic conditions where feasible. Effort should be prioritised towards the yellowfin tuna assessment, where the analytical methods should be developed first. The bigeye tuna length composition data, which has a very similar structure, can then be standardised using the same modelling approach. The analysis should focus on key fisheries such as longline and purse seine, which have the largest impact on the assessments. Other fisheries can be analysed where sample sizes are adequate and appropriate. The analysis should also identify, source, and process relevant oceanographic variables to be considered in the standardisation model where feasible. 
Where feasible, the composition for catch fisheries and index fisheries (i.e., fisheries which the CPUE indices are associated with) shall be standardized separately. The analysis will produce population length compositions for the index fishery, where selectivity can be assumed constant, and catch length compositions for the capture fisheries, where selectivity may vary over time. This separation will facilitate their incorporation into the assessment model, providing distinct insights into the selectivity of the catch and abundance index.
The analysis will concentrate on the main fisheries and fleets relevant to stock assessment, including the deep-freezing longline fishery, purse seine fishery (distinguishing between free schools and associated schools), pole and line fisheries, and gillnet fisheries.
Characterize standardized length frequency distributions for the main fisheries and recommend an appropriate fleet structure for incorporating these data into the stock assessment model. 
Support the IOTC Stock Assessment Expert in evaluating the impact of length frequency standardization on the yellowfin assessment.
The primary focus of the analysis will be yellowfin tuna. However, the analytical scripts will be designed to be reusable, enabling standardization of length composition data for other key tuna species, including skipjack, bigeye, and albacore.
Task 2 - Alternative Stock assessment modelling of yellowfin tuna (SWIOP 1.2, Activity 2.2 - Stock assessment and ecosystem-based scientific analysis, Task 2.2.1-Stocks assessment on two IOTC species)
The expert peer review of the yellowfin assessment has recommended the use of alternative model structures to explore issues identified in the assessment, particularly in view of recent advances in new assessment platforms. For example, the Fisheries Integrated Modeling System (FIMS), co-developed by NOAA Fisheries and academic partners, uses Template Model Builder (TMB) as its primary statistical inference tool and represents the next-generation stock assessment platform intended to replace Stock Synthesis. The WHAM (Woods Hole Assessment Model) and SAM (State-space Assessment Model) are premier state-space stock assessment frameworks capable of estimating time-specific deviations and explicitly handling random effects, which is highly pertinent to tuna species where many parameters are more appropriately treated as time-varying random effects rather than assumed to be static. Additionally, a new package (OPAL) developed for WCPFC assessments, initially designed as a simple framework for data-moderate species (such as sharks and billfish), can be extended towards more substantial models. The OPAL model is also in the process of implementing a length partition to allow for fully length-and-age-based models. This is considered potentially very useful for tuna assessment, as the majority of data are length-based and many biological processes are likely related to the length of the fish.

The consultant should specifically follow the below-detailed methodology:
Propose a suitable platform and package for the alternative assessment model of yellowfin tuna and evaluate its suitability for modelling the yellowfin tuna stock.
Implement the stock assessment of yellowfin tuna using the proposed platform and develop a fully functional exploratory diagnostic model that supports a comparison with the main Stock Synthesis assessment. The exploratory assessment model is expected to use the same data (catch, length composition, and key biological parameters) as the main assessment. The provision and compilation of data will be assisted by the IOTC Secretariat.
The assessment model and associated analytical scripts should be modular and reusable, enabling potential future application to other IOTC species, including tropical tunas, billfish, and sharks.
Explicit exclusions from the assignment
To avoid any ambiguity of roles, the consultant shall not:
Represent Expertise France or IOTC vis-à-vis the European Union, partner institutions, States or stakeholders;
Coordinate, supervise or manage project activities or teams;
Assume decision-making, validation or arbitration authority;
Manage budgets, contracts, procurement or administrative processes;
Substitute for the Project Coordinator or any member of the Project Management Unit.
All recommendations provided by the consultant will be non-binding and subject to validation by Expertise France and IOTC. 
Expected deliverables
The consultancy will be structured around a limited number of clearly identified deliverable categories, with an indicative level of effort (LoE) and an indicative delivery timeline, to be confirmed and adjusted at the beginning of the service. 

The table below presents the expected main deliverables, their estimated workload and indicative timing, for an overall ceiling of up to 45 working days over a maximum period of one (1) year. 

	Deliverable category
	Description
	Indicative number
	Estimated LoE (days)
	Indicative timing

	Deliverables under Task 1 
	One (1) documented analytic script to the IOTC Secretariat to ensure the analysis is reproducible, including data preparation, model implementation, diagnostic outputs, and sufficient documentation to allow the IOTC Secretariat to understand and reuse the analytical workflow.
One (1) report that clearly documents the modelling method, and key findings of the standardization analysis, including model diagnostics, assumptions, and limitations, as well as recommendations on the treatment of standardized length composition data in the yellowfin and bigeye tuna assessments.
One (1) presentation of the report and key findings that clearly documents the modelling method, and key findings of the standardization analysis, including model diagnostics, assumptions, and limitations. 
	Three (3)
	≈25 days
	Months 1-12, with draft report submitted at least two weeks before the WPTT document submission deadline

	Deliverables under Task 2
	One (1) report and associated documented model scripts, configuration files and input files where relevant that clearly document the alternative assessment model, including model structure, configuration, parameter estimates, and diagnostics, and allowing comparison with the main Stock Synthesis assessment.
One (1) presentation of the results of the alternative assessment modelling to the IOTC Working Party on Tropical Tunas in October 2027 (online).
	Two (2)
	≈15 days
	Months 1-12, with draft report submitted at least two weeks before the WPTT document submission deadline

	Coordination, technical exchanges and revisions
	Technical exchanges with the IOTC Secretariat and SWIOP 1.2 Coordinator, incorporation of comments on draft deliverables, and finalisation of reports, scripts and presentation materials.
	Cross-cutting
	≈5 days
	Throughout the assignment



All deliverables shall be submitted in English and in editable format. Technical deliverables will be reviewed by the IOTC Secretariat, with Expertise France ensuring contractual follow-up and formal validation in accordance with the contract.

Qualifications & experience
Academic qualifications
Advanced university degree, preferably at Master’s or PhD level, in fisheries science, quantitative ecology, marine biology, statistics, applied mathematics, natural resource management, or another relevant field.
Professional experiences
At least 10 years of professional experience in fisheries science, stock assessment, fishery modelling, or quantitative analysis applied to marine living resources.
Demonstrated experience in quantitative stock assessment for tuna, tuna-like species or other highly migratory fish stocks.
Strong experience with integrated stock assessment models and/or alternative assessment platforms, such as Stock Synthesis, JABBA, ASPIC, WHAM, SAM, FIMS, OPAL or equivalent tools.
Demonstrated experience in the standardisation of fisheries data, preferably including length composition data, CPUE indices, or other fishery-dependent data.
[bookmark: _GoBack]Strong expertise in statistical modelling and reproducible analytical workflows, including the use of R and relevant modelling packages.
Experience in developing, documenting and sharing analytical scripts, model configurations and reproducible code.
Good understanding of the scientific advisory processes of Regional Fisheries Management Organisations.
Previous experience working with IOTC, other tuna RFMOs, or international fisheries science bodies would be a strong asset.
Experience with Indian Ocean tuna fisheries, tropical tuna assessments, and/or WIO fisheries contexts would be an asset.
Languages
Fluency in English (both spoken and written) is mandatory.
Proficiency in French is highly desirable.
Application process 
Interested candidates shall submit:
A technical proposal outlining their understanding of the assignment, proposed approach and estimated level of effort, including a proposed breakdown of working days by task and deliverable;
A financial proposal within the maximum budget indicated;
A CV highlighting relevant experience.
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