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As governmental aquaculture research scientists, our mission is to provide sound scientific advice to support the development

of a sustainable aquaculture industry in Canada.
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Problematic

Methodology

1) Regional context

80% of Canada cultured mussels 

are produced on PEI (60M$/yr) 

in semi-enclosed coastal 

systems.

PEI north shore embayments are 

characterized by sand barriers 

sheltering human activities from 

the open Gulf of St. Lawrence.
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1) Past and current approaches to shellfish 

aquaculture sustainability issues

With the development of shellfish aquaculture occurring 

mainly in coastal areas around the world, scientific 

studies seeking to understand the interactions between 

the cultured organisms and their environment have 

flourished in the past twenty years.

Recently, the trend has switched from production-

oriented studies to research focusing on the ecological 

processes. However, even though these latest research 

efforts are attempting to provide an ecosystem-based 

management approach to shellfish aquaculture, there 

are still confined to a fixed physical framework bound to 

the morphological/hydrodynamic conditions prevailing 

at the time of the study.

This shortcoming, linked to the short time span of most 

ecological studies, represents a major impediment to a 

comprehensive understanding of the conditions ensuring 

a long-term sustainability to shellfish aquaculture in 

coastal areas such as PEI embayments.

Challenge

In coastal regions, CC predictions are used at a management level to derive possible impacts and adaptation strategies to 

erosion and flooding, mostly for land-based activities. Potential effects on shellfish aquaculture have not been addressed as 

thoroughly, due to a lack of information to support climate change predictions. Current predictive tools may address some 

aspects of CC (i.e. temperature variations), however modifications to the physical environment may prove much more 

challenging.

Nonetheless, in areas such as the north shore of PEI, the economic importance of shellfish aquaculture is vulnerable to the 

changing coastal environment. The sustainability of aquaculture in PEI, therefore depends on our ability to predict in a 

quantitative way the impacts of CC scenarios in terms of biological and economic productivity.

2) Climate change effects

Sea level rise and increased wave 

action (due to increased storm 

frequency and shorter duration of 

ice cover) induce an increased 

erosion that may lead to 

morphological/hydrodynamic 

modifications of the coastal 

systems. Sand dunes enclosing PEI 

north shore estuaries are 

particularly sensitive.

Source: Geological Survey of Canada, Bulletin 505, 1998
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2) Modelling framework

Our modelling framework, similar to those used elsewhere, is 
based on hydrodynamic modelling allowing to account for 
some climate change (CC) effects (T & z rise) but can only 
accommodate for morphological changes a posteriori. 
Hydrodynamic and diagnostic steps inform the choice of scale 
and complexity of the ecological modelling. Farm model tries to 
match resources supply & demand at local scale. Box model
for ecosystem effects are better suited for bay management 
plans. Coupled hydro -biogeochemical model integrates across 
scales and focuses on processes. Mass-balance model includes 
higher trophic levels for an exhaustive ecological assessment.
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at farm, box or system scale. 

Including morphological 

changes a posteriori.

Quick assessment of spatially 

detailed aquaculture potential 

and effects on pelagic 

resources ( hydro + primary 

production + clearance rate)


