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1-INTRODUCTION

The wind farm off the Saint-Brieuc Bay

• 62 wind turbines of 8 MW 
• Total power of 496 MW
• Annual production for  
~ 835 000 inhabitants

1 km between 
turbines

1.3 km 
between rows 

16.3 km

logo-marine-wings-white

75 km²
30-40 m depth

Jacket-type 
63 m foundations

+ 176 m turbine

© setec énergie environnement, 2024

https://ailes-marines.bzh/en/


Turbine installation 

Main pressures:
• Noise and vibrations
• Sediment resuspension/deposit
• Crushing

Cables installation 

Main pressures:
• Sediment resuspension/deposit
• Crushing

Fishing ban
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Drilling Hammering
Jacket 
installation

Trenching
Cable 
installation

1-INTRODUCTION: CONSTRUCTION



How does the installation work affect the local fish community ?

• Decrease in total abundance?

• Decrease in total biomass?

• Decrease in biodiversity?

• How do functional groups respond?

ICES 2025
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Higher vulnerability to :
• Noise 
• Sediment resuspension
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2-MAIN QUESTIONS
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2018 2019 2020

Reference period Installation work Commissioning

Drilling + Hammering

Jacket installation

Trenching

Cable installation

Fishing ban

Sampling

This study

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5
Drilling + Hammering
Jacket installation
Trenching
Cable installation
exploitation …
Arret de la peche
campagnes chalut canadien été

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5
Drilling + Hammering
Jacket installation
Trenching
Cable installation
exploitation …
Arret de la peche
campagnes chalut canadien été

2021 2022 2023 2024

3-METHODS: SAMPLING
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3-METHODS: SAMPLING

BACI analysis 
(Before After Control Impact)

2018 2019 2020 2021 2022 2023

Before After

Impact area:  75 km2, 9 stations

Intermediate impact area:  < 3.7 km, 12 stations 

Control area: 4.6 – 9.3 km, 12 stations

Bottom trawl 

Total of 198 samples

Sampling: Benthic and demersal fish species 
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Generalised Linear Mixed Models (GLMM)
Detect changes in time and space of biomass, 
abundance and biodiversity

Independent variables:

• Biomass (CPUE Kg/km2)

• Abundance (CPUE nb/km2)

• Species richness

• Shannon diversity index

• Pielou diversity index

Explanatory variables:

• Before-After 

• Control-Impact 

• Year

𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 ~ Year + BA + CI + BA x CI + BA x Year + CI x Year + BA x CI x Year + 𝑅𝑎𝑛𝑑𝑜𝑚 𝑆𝑝𝑎𝑡𝑖𝑎𝑙 𝐸𝑓𝑓𝑒𝑐𝑡

Temporal 
trend

Change in trend 
after impact

Interactions

Control

Impact

Wauchope et al 2021

Model selection:

• P-values

• AIC

• Dredging

Change in average 
after impact

Control

Impact

Va
lu

e

Time

3-METHODS: MODELLING 
TIME SERIES



Periodic

Opportunistic Equilibrium
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Long-lived, high fecundity, 
high recruitment variation

Small, short-lived, high 
reproductive effort, high 
demographic resilience

Long-lived, low 
fecundity, large size

Triangular life history model:

• Compare life history strategies and 
detect responses to environmental 
variation

Detect functional group specific responses

Generalised Linear Mixed 
Models (GLMM)

Traits:
• Size
• Maximum age
• Reproduction age 
• Fecundity
• Growth rate
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3-METHODS: FUNCTIONAL 
ANALYSIS 

Adapted from Winemiller 2005
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4-RESULTS
GLMM: Total Abundance and Biomass

* *Significant positive Significant negative Excluded from the model
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• On average, fish abundance and biomass 
increased during the installation, particularly in 
the impact area
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4-RESULTS

* *Significant positive Significant negative Excluded from the model

• On average, fish biodiversity indices decreased during 
the installation, particularly in the impact area

Before After Before After
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Abondance
Biomass

Richness

Shannon

Pielou

GLMM: Shannon and Pielou diversity indices
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4-RESULTS

GLMM: Abundance of opportunist, periodic and equilibrium functional groups

Opportunists Periodic Equilibrium

* *Significant positive Significant negative Excluded from de the model
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Opportunist

Periodic

Equilibrium

• Opportunists: On average, the abundance 
increased during the installation, particularly in 
the impact area

• Periodic: On average, the abundance slightly 
increased during the installation (not 
significant), but no difference from control

• Equilibrium: On average, the abundance 
increased during the installation, but no 
difference from control
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5-DISCUSSION AND 
PERSPECTIVES

Both the Abundance and Biomass increased after the installation work begins, 
but this was stronger at the impact area

Difference in time: 
• Environmental variation

Difference between areas: 
• Positive effect of fishing ban
• Attraction to turbines

Mainly influenced by opportunistic species such as pouting (Trisopterus luscus, the 
most common species) which has demonstrated positive abundance changes as a 
response to offshore wind farms (Krone et al. 2013; Van Hal, Griffioen, and Van Keenen 2017)

Next steps:
• Improve model (GAMMs + environmental variability )
• Perform functional analysis using stress-response traits
• Include commissioning period
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