IMBeR Supporting Grant Proposal 

Project: Analysing global pelagic fish biochemical data to address sustainability under climate change scenarios
Which priority research areas would your activity progress?
· Climate change and variability (GCI) 
· Impacts on society – preparation for a changed future (GCI) 
· Development of integrated data systems and approaches for predictions and projections (GCII) 
· Development of predictive models and projections for use at regional scales (GCII) 
· Develop understanding on key ingredients for transformation towards more sustainable, equitable and inclusive governance approaches to fisheries and aquaculture (GCIII) 

Project background, goals and proposed activities (max 1 page) 
Globally, there is concern that climate change and human activities are impacting the availability and distribution of essential nutrients needed to sustain marine ecosystems but also human health through fish consumption. This highlights a growing need for biochemical data, including measurements of macro- and micro-nutrients, and contaminants in fish, that are currently incomplete to address the cross-sector UN Sustainable Development Goals. Specifically, many current databases often lack related spatio-temporal and biological information fundamental to assess and predict the impacts of global change on ocean biogeochemical cycling and nutrient delivery. 

This aims of this proposal is to bring together an international and interdisciplinary team to (i) develop an open-access global database of compiled and curated biochemical data obtained from research and monitoring programs (Figure 1) that include fine-scaled biological, ecological and spatio-temporal information matched to available environmental data; (ii) develop and implement novel predictive models of pelagic-derived biochemical data under climate change scenarios; and (iii) propose a collaborative interdisciplinary framework to further accelerate progress in sharing and using biochemical data. The model species chosen are abundant, widely-distributed and socio-economically important pelagic fish, representative of different trophic levels (e.g., forage fishes and tunas). Pelagic species are nutrient-dense food sources with high quality proteins, long-chain polyunsaturated fatty acids, and micronutrients such as iron, zinc, and selenium essential to ensure optimal child development and human health, and thus the importance of collecting global data on these species is widely recognized (Hicks et al. 2019). 
The proposed activity includes a meeting of key project members (approximately 5 to 10 individuals). This will take the form of a 3 or 4 day workshop to coincide with a high-level international conference (e.g., Ocean Sciences Meeting) and an annual Regional Fisheries Management Organisation meeting (e.g., Western and Central Pacific Fisheries Commission working group, Indian Ocean Tuna Commission working party). This will provide a unique opportunity to organise a workshop focused on sharing and using environmental and biochemical data to address ecological and nutrition security challenges under climate change scenarios.
[image: ]
The proposed activities will build on successful work undertaken under the IMBeR-CLIOTOP umbrella that brought together dietary, stable carbon and nitrogen isotope, and environmental datasets for tuna species and modelling expertise to undertake global meta-analyses (Young et al. 2015). As part of these collaborations, Lorrain et al. (2020) revealed global changes in phytoplankton species communities over the last 15 years. The group also described global patterns of tuna movements and trophodynamics and demonstrated that pelagic trophic structure differs between low and high oxygen areas (Pethybridge et al. 2018; Logan et al. 2020). These works reveal a major knowledge gap that climate-driven changes in marine ecosystems are likely to impact nutrition production for human consumption, but this link has not been established empirically. 
We believe that the outlined activities are timely, if not urgent, given the challenges associated with progressing towards both the UN Decade of Ocean Science and Sustainable Development Goals, and the immense need to understand synergies and trade-offs between the societal and environmental goals and targets. Achieving such ambitious objectives requires a coordinated international effort which the IMBeR platform facilitates.

List the Regional Programmes and Working Groups that will be involved (include the name of scientist involved).
· CLIOTOP Regional Program (Heidi Pethybridge, Anne Lorrain, Christopher Somes, Anela Choy, John Logan, Natalie Bodin, Valerie Allain, James Robinson, Fany Sardenne, Joan Navaro, Felipe Galván-Magaña)
· Human Dimensions Working Group (Ingrid Van Putten, Colette Wabnitz, Kirsty Nash)
· ESSAS Regional Program (Dan Costa, Christopher Parrish)
If successful, efforts will be made to connect with members in the ICED and SIBER Regional Programmes, noting that several individuals participating in this project are well connected to international projects and SCOR working groups such as GOOS, GLOBEC and GEOMAR.

Will IMECaN be involved? 
Yes, as much as possible! CLIOTOP co-chairs have reached out to the IMECaN chair twice without response as yet and we hope to connect shortly. We have also reached out and included in the project several early career researchers that have membership in the IMECaN (e.g. Bowen Zhang, Stephanie Brodie, Anais Medieu, Zahirah Dhurmeea, Pearse Buchanan)

What are the specific outputs/deliverables?
Activities and outputs from this project will build awareness of data gaps, complementarities and overlaps as well as stimulate discussion to develop more holistic approaches that use biochemical data to support next generation decision-making systems and promote environmental, economic and societal sustainability. 

Specific outputs will include:
1. A global-scale dataset, consisting of biochemical composition measurements in key pelagic fish species and the related metadata and environmental data, will be submitted as peer-reviewed data paper in open access journals. This includes additional contributions to existing international open-access databases. 
2. Model predictions and maps for nutrition aspects of key species or taxa.
3. R-code and packages of any new model developments and implementations will be made freely available. 
4. A high impact scientific and data research papers in peer-reviewed and open access journals will be produced. The paper(s) will present the data and model results for pelagic species (or groups of species) and compositional measurements. The group will also consider writing up a perspective paper to describe a data sharing framework and actions needed to enable multiple sectors to use biochemical data to support sustainable development.
5. Presentation of results and conclusions of the predictive research and perspectives papers at regional and international meetings. 
6. Status or synthesis reports, workshop reports and media pieces 


Duration and timeline of proposed activities: 24 months (Jan 2023 to Jan 2025)
Year 1: compilation of biochemical database and progress reports (deliverables #1 and #6) 
Year 2: running of models with unique R-code, presenting results at national and international symposia, writing up of a research paper and final progress report to IMBeR (deliverables #2 – 6)

What amount of funding is requested for this activity and justify how it will be spent? 
The team is requesting $7500 as a contribution towards travel and accommodation costs so that early or mid-career researches involved in the project can meet in person to undertake analyses and write papers. Additional funds will also be sought via national and international funding opportunities, while salary will be covered by the institutions of each of the task team members.

Please provide a budget listing the likely expenses.
Flights and domestic travel for 1 or 2 ECR members 				$5000
Accommodation for 1 or 2 ECR members					$2500
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Fig. 1. Example of the location of available biochemical datasets, here for mercury concentrations, stable carbon and nitrogen
isotopes and protein/fat datasets already compiled from several projets (N = 9000, blue dots, Médieu et al. In prep). In red,
the location of people involved in the project that are leading several national projects covering the three ocean basins (e.g.,
ANR MERTOX: Unreavelling the origin of mercury in the global ocean, TIPTOP: Tuna from the South Pacific : Persistent Organic
Pollutants and microplastics, CONSWO: Balancing risks with benefits associated with consumption of swordfish and tuna
CANAL: Influence of environmental and biological factors on tuna meat quality, COSTAS: COntaminants in the Trophic system:

phytoplankton, zooplankton, Anchovy and Sardine).




