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Impacts of aquaculture on seafloor environments 

• The sedimentation of fish faeces and 
uneaten feed leads to:

• Altered biodiversity on the underlying seafloor
• Increased anaerobic microbial metabolism, 
• Nutrient and methane flux from the sediment
• Reduced bioturbation

Ref: Forest et al. 2007

Ref: Lalande, Dunlop, Renaud, Nadai, Sweetman (2020), Estuarine, Coastal and Shelf Science

Sediment trap located 0.1km from fish farm

Sediment trap located 0.5km from fish farm
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Impacts of aquaculture on seafloor environments

Ref: Nilsson and Rosenberg (2000) Ref: Hyland et al. 2005
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Fish farm high current speed (CS)
Upstream control high CS
Fish farm low CS
Upstream control low CS

Ref: C. Gunderstad thesis (2017)

nMDS of macrobenthic community 
composition beneath fish farm sites 

(Norway)

Fish farm derived organic-matter impacts on seafloor fauna community composition

Mooring farms in 
more energetic 
environments 

seems to lead to 
less effects on 
seafloor fauna 

community 
composition and 

biodiversity
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Fish farm high current speed (CS) [inc. mean +/-
95% confidence intervals]

Upstream control high CS

Fish farm low CS

Upstream control low CS

Ref: C. Gunderstad thesis (2017)

Fish farm derived organic-matter impacts on seafloor fauna biodiversity
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Beneath fish farms

Upstream control sites

Ref: Sweetman et al. 2014. Limnology & Oceanography
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Fish farm derived 
organic-matter 

impacts on 
seafloor function

i.e., metabolim
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Beneath fish farms

Upstream control sites
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Beneath fish farms

Upstream control sites
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Impacts do remain, however

Ref: Sweetman et al. 2014. Limnology & Oceanography
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Deeper, more hydrodynamic 
environments continue to be impacted by 

organic disturbance

Ref: Dunlop et al. 2021



www.sams.ac.uk | www.oceanexplorercentre.org | www.sams-enterprise.com

“

“

Seafloor impacts are likely to be larger per unit 
organic carbon input, and recovery tends to take 
longer in deeper, more energetic environments
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There is thus a need to monitor deeper, more hydrodynamic 
environments as well

• Particle tracking models can be used to 
determine the spatial extent of the 
organic footprint around farms 

• These models require validation of results 
with physical samples:
• E.g., Sediment TOC content (%) and 

sediment density(g dw ml-1) to 
quantify C-stock in sediments

• Seafloor biodiversity

• Ecosystem function (respiration rates 
[mmol C m-2 d-1])Ref: Chang et al. 2014
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Introduction to NewDEPOMOD

NewDEPOMOD is a particle-tracking 
modelling software designed to:

• Predict dispersion of fish farm 
wastes. 

• Optimise production and stocking 
density.

• Manage adherence to 
Environmental Quality Standards.

• Safeguard the environment.
• It has a proven international track 

record with aquaculture industry 
users and regulators.

Variable bathymetry + spatially varying currents
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Who uses NewDEPOMOD?

• Licence packages available on a per 
farm basis

• Individuals and organisations who 
want to predict near-field benthic 
deposition from caged fish farms

• E.g., 
• Finfish farmers
• Regulators
• Researchers
• Consultants
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Available modelling services

•NewDEPOMOD –
benthic impacts
• Sea-lice connectivity
•Hydrodynamic 

modelling
•Particle dispersal 

modelling
•Noise propagation
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Modelled process

• NewDEPOMOD simulate the fate of individual waste particles from 
farm cages (weeks to years) by including environmental factors 
such as bathymetry (flat/ variable) and water currents (single 
ADCP, spatially variable), 

• NewDEPOMOD creates a picture of how waste products are likely 
to be distributed at the seafloor. 

• It does not currently incorporate a biogeochemistry unit (possible 
future development), however, users can make associations 
between the calculated organic C flux and the impacts of interest 
(e.g., H’, J’).

• NewDEPOMOD is highly customisable, and the bed-model can be 
adapted for specific conditions (e.g. by de-activating resuspension 
in low energy environments).
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Cage representation
• Cages are represented by shapes -

cylinders, spheres or rectangular 
prisms.
• NewDEPOMOD can allow for cages to 

be suspended at any height in the 
water column (e.g., offshore 
environments).
• Recent work has been carried out to 

allow semi-enclosed systems, with 
waste-capture capability, to be 
simulated in the model. 
• This work has been accepted by the 

Scottish regulatory body (SEPA).
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NewDEPOMOD has been used effectively to 
monitor fish farm waste dispersal outside of 

Scotland

France
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Model outputs associated with changing resuspension height: (a) Low value (0.01 m); (b) default value (0.12 m); (c) high value (5 m).

Model outputs from changing bed roughness: (a) Low value (3 x 10-8 m); (b) default value (3 x 10-5 m); (c) high value (0.3 m).

a b c

a b c
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There is a need for validation of 
NewDEPOMOD in Chile

• NewDEPOMOD is currently being used by
industry, consultancies and regulators in
Chile
• Owing to somewhat different environment

types in Chile there is a need to validate
NewDEPOMOD for the Chilean market.
• For example, in deeper habitats
• Habitats with more concentrating bathymetry
• Marine environments influenced by glacial
runoff (changing salinity/ temperature
regimes that will influence hydrographic and
physical oceanographic processes).

• More energetic habitats
• SAMS would be eager to collaborate here
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Deeper and offshore environments will have consequences on 
particle flux funnels

• A footprint from one farm
may be integrated into the
organic footprint of another
(waste travels further).
• SAMS can assist with model

validation for deeper, more
dynamic environments, but it
will require engagement from
industry and researchers.
• NewDEPOMOD can then be
fine-tuned for both fjord as
well as aquaculture sites in
more energetic areas.



www.sams.ac.uk | www.oceanexplorercentre.org | www.sams-enterprise.com

Summary

• NewDEPOMOD can be used to predict the organic matter footprint from 
fish farms using a variety of data (bathymetry, current information).
• This can help to optimize production and stocking density and thereby 

safeguard the environment.
• NewDEPOMOD is currently in use in Chile.
• However, there is a need to validate NewDEPOMOD outputs here.
• SAMS can assist in this validation process allowing NewDEPOMOD to be 

fine-tuned for fjord and more energetic habitats, if necessary, enabling 
better predictions and a more environmentally sustainable aquaculture 
industry.
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Thank you!
Andrew.Sweetman@sams.ac.uk

Mike.Spain@sams-enterprise.com

Amber.Irwin-Moore@sams-enterprise.com
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