


Impact of OWF on migrating fish
what we know & how to study it

Aquatic Ecology
Umeå Fish Telemetry Group

Department of Wildlife, Fish, and Environmental Studies 

Swedish University of Agricultural Science



OWF have a net positive effect on fish?

ÅIncrease in biodiversity of demersal fish
ÅBan on destructive bottom trawling improve habitat
ÅArtificial reef effect 

ÅIncreased production (or just spatial relocation?)
ÅServes as a refuge from fisheries (or as an ecological trap?)

ÅConstruction phase only temporary effects?
ÅNo effect of noise / vibration during operation?



But what about migrating fish?
ÅLots of research on impact on migrating birds and flyways
ÅVery little known about impact on migrating fish
ÅMost fish migrate, some are highly migratory 
ÅMore and more evidence for distinct migration routes/corridors for fish in the sea
ÅMigration timing and routes are thought to be adaptive



Types of migration:

ÅSpawning Migration
ÅFeeding migration
ÅRefuge Migration

ÅDiel Vertical Migration
ÅRange expansion/exploration
ÅActive vs. Passive/drift



Factors effecting migration & navigation

ÅSeasonal changes in Light & Temperature
ÅHydrology
ÅWater quality
ÅFood availability
ÅTidal dynamics
ÅMoon Phases

ÅOntogenetic & State-dependent



ÅObstacles/Barriers
ÅFisheries
ÅTemperature
ÅWater quality
ÅFlow conditions
ÅPredation
ÅFood availability

ÅNoise
ÅVibrations
ÅArtificial light
ÅElectromagnetic disturbances

Factors hindering migration



How do migrating fish find their way?

Cues:
ÅGeomagnetic Fields
ÅCelestial
ÅCurrents
ÅAuditory
ÅChemical (Olfaction, Gustation) 
ÅHydrological gradients
ÅLandmarks & topology

ÅSocial learning



Potential effects of OWF on fish migration

Is the OWF area spawning/feeding ground or a pass-through area?

ÅPrey & Predation environment 
    (the blooming desert hypothesis)
ÅNoise / Vibration pollution
ÅHabitat destruction
ÅElectromagnetic fields



Potential effects of OWF on fish migration
Consequences:

ÅDelays
ÅChange in migration route 
ÅForced to abort

Å Increased predation
ÅAltered feeding / reproduction success
ÅPrime habitat lower incentive for migration

ÅCummulative impact
Å Impact may vary depending on life-stage

Å Increased Hydropeaking in regulated rivers



Migratory Fish in the Baltic Sea

Karta östersjön/västkusten

Bilder på vandringsfiskar 



Study impact of OWF on migration 

Before studies important to establish baseline
What is the natural migration season and pathway? 
How long do migrating species spent in the OWF area?
Is the OWF area important feeding and reproduction habitat for migrating fish?
What is the natural survival for migrating fish in the OWF area?

What factors are causing mortality and delay during migration? 

Laboratory studies (e.greaction to noise)



Monitoring methods:

Å Historical fisheries catch records
Å Gillnet & Trawl surveys 
Å Conventional tag-reporting
Å eDNA
Å Telemetry

Type of data :
Å Prescence in the OWF area over seasons and years
Å Survival inside and outside the OFW area over time
Å Spatial data on locations over time (telemetry)
Å Behavior in the OWF area
Å Catch data CPU / Biomass estimates



Acoustic telemetry











ÅNegligible impact on populations
ÅPrime feeding habitat ςskipped migration
ÅIncreased production
ÅPotential spawning grounds



Baltic Salmon migration



Satellite tracking study 
Baltic Salmon (2023-24)
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BALTIC SEA TRACKING NETWORK

Kvarken

Sea of Åland



Northeast Atlantic Tracking 
Marine Tracking Network

Digital Twin of the Ocean -
Animal Tracking

Improving Marine Habitat Status by 
Considering Ecosystem Dynamics

Ongoing projects on fish migration and OWF in 
North-East Atlantic



ÁCoordinated studies with multiple partners
üUniversities
üNational and regional Gov. Agencies
üCompanies 
üConsultants
üNGOs

ÁNeed to start asap to get baseline data

ÁHorizon, Biodiversa, Interreg, Vinnova

A Baltic Sea Initiative on OWF and 
migrating fish is needed!
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Potential impacting factors 
ÅNoise
ÅTurbidity
ÅElectromagnetic field 
ÅHabitat /Regulations

Potential general effects
ÅBehaviour
ÅMortality
ÅResidency
ÅSpawning

Bergström et al 2014

Potential effects on migration
ÅDelay
ÅReroute
ÅAbort
ÅPredation



Fish Tracking Technologies 

ÅSize of animal

ÅTracking environment

ÅSize and location of tracking area

ÅSpatial and temporal resolution of data

ÅLength of tracking period

ÅSample size



Märkt fisk

Mottagare

Acoustic Telemetry 



Fine-scale positioning
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