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Abstract 

Integrated multitrophic aquaculture (IMTA) has been proposed as a solution to nutrient 

enrichment generated by intensive fish mariculture. In order to evaluate the potential of 

IMTA as a nutrient bioremediation method it is essential to know the ratio of fed to extractive 

organisms required for the removal of a given proportion of the waste nutrients. This ratio 

depends on the species that compose the IMTA system, on the environmental conditions and 

on production practices at a target site. Due to the complexity of IMTA the development of a 

model is essential for designing efficient IMTA systems. In this study, a generic nutrient flux 

model for IMTA was developed and used to assess the potential of IMTA as a method for 

nutrient bioremediation. A baseline simulation consisting of three growth models for Atlantic 

salmon Salmo salar, the sea urchin Paracentrotus lividus and for the macroalgae Ulva sp. is 

described. The three growth models interact with each other and with their surrounding 

environment and they are all linked via processes that affect the release and assimilation of 

particulate organic nitrogen (PON) and dissolved inorganic nitrogen (DIN). The model 

forcing functions are environmental parameters with temporal variations that enables 

investigation of the understanding of interactions among IMTA components and of the effect 

of environmental parameters. The baseline simulation has been developed for marine species 

in a virtually closed system in which hydrodynamic influences on the system are not 

considered. The model can be used as a predictive tool for comparing the nitrogen 

bioremediation efficiency of IMTA systems under different environmental conditions 

(temperature, irradiance and ambient nutrient concentration) and production practices, for 

example seaweed harvesting frequency, seaweed culture depth, nitrogen content of feed and 

others, or of IMTA systems with varying combinations of cultured species and can be 

extended to open water IMTA once coupled with waste distribution models.  
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1. Introduction 

The constantly increasing demand for seafood, during a period of overexploitation of the 

fisheries sector can only be met by sustainable growth of aquaculture. This growth is limited 
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