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Introduction

Climate change is already altering Aotearoa New Zealand’s marine environment at an unprecedented rate with major changes impacting the seafood sector and natural systems. The aquaculture industry is at risk with increasing marine heatwaves driving reduced survival. There is an urgent need for enterprise based climate change adaptation plans to enhance resilience, and proactively reduce risk in the face of future climate uncertainty. 

Objectives

Here, we introduce the “Fast-Tracking Finfish Climate Adaptation” programme. A new five-year, collaborative research programme that is working with individual enterprises and iwi/hapū to take anticipatory action now: mitigating current risks and reducing future exposure and sensitivity. The programme will establish new knowledge pathways and opportunities that can be applied across a wider range of aquatic species and environments, as the climate continues to change in uncertain ways.

In parallel we will develop environmental resilience selective breeding and multi-omic methodologies to fast-track effective adaptation to the ‘moving target’ of climate change and provide the increased resilience that finfish need to thrive in future environments. Our aim is to shift finfish aquaculture breeding objectives away from a productivity-focused paradigm and move them towards an integrated design that puts value on genotypes that ensure future resilience.

New future adaptive breeding strategies will be incorporated into bespoke company/iwi specific climate change adaptation pathways, that provide a ‘roadmap’ to greater resilience by identifying key decision points, critical physiological and/or temperatures thresholds, within the context of changing socio-economic and other conditions. Case studies with two salmon farming companies and marae-based aquaculture with iwi partners provide real-world challenges for innovating and testing these approaches. 

Methodology

Our methodology combines resilience phenotyping thousands of tagged and genotyped pedigree salmon and tāmure/snapper and identification of resilient individuals for multi-omics analysis to enable accurate genomic selection and identify the key gene networks involved. In a world-first, this is combined with participatory adaptation planning pathways processes in partnership with industry and iwi/hapū to identify effective mechanisms for implementation of strategies.

Findings

Initial results show thermotolerance (i.e. survival at higher temperatures) is heritable and it is possible to improve this trait in salmon. We are currently testing snapper performance at four different temperature regimes to identify their responses to different climate change adaptation scenarios and select the best fish for future farming in multiple locations. Workshops with industry and iwi have resulted in preliminary pathways, highlighting key challenges including resource consent constraints with long-lead times, and high capital costs, that may slow implementation. While the programme is still in its early stages, the combination of modelling, participatory workshops, and co-design has sensitised industry to the significance of future changes, contributing to capability and capacity development.  

Significance of the work for policy and practice 

Our research provides breeding strategies and bespoke adaptation planning processes that the aquaculture sector and Māori communities can implement to mitigate the effects of climate change. It is of relevance to the wider seafood sector and iwi communities and provides a blueprint for breeding and adapting to climate change in NZ and internationally. 







