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Offshore Wind and Fisheries in the United States

• Required in Construction and Operations Plans to 
describe key species and habitat within the lease 
area that could be affected by proposed activities.

• Coordination with federal and state agencies as well 
as stakeholders essential for identifying key species 
and fisheries.

• Monitoring plans should aim to:
• Identify and confirm dominant species in the area and 

if the overlap with proposed construction areas

• Establish pre-construction “baseline” data to assess 
detectable changes in the distribution and abundance 
of fisheries after construction activities

• Applied survey methods should aim to collect 
fisheries data that can be used by other agencies for 
decision-making activities



Fisheries Monitoring Objective:

Questions:

‣ Does the number of fish occupying the area change?

‣ Do fish size distributions change?

‣ Does the species composition of the community change?

‣ If there are changes, are they influenced by:

‣ “Reef Effect”

‣ Distance from the Wind Turbine Generator (WTG)

‣Water Depth

‣ Position of the WTG within the windfarm area

Compare fish occupancy of an area before and after construction of a commercial 
scale offshore windfarm.



Fisheries Monitoring Practices

Extractive practices

‣ “Conventional” fishing techniques where fish are physically 
captured and removed from the environment with gear
‣ e.g., trawl, dredge, gillnets, pots and traps

Non-extractive practices
‣ “Non-invasive” sampling approaches that rely on emerging 

technologies to monitor fish in their natural environment
‣ e.g., electronic tags, environmental DNA (eDNA), 

video recordings

Bottom trawl fishing technique Electronic tagging technique



Fisheries Monitoring Practices
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Rigorous sampling designs

Integration with regional efforts

Support cooperative research

Damage habitat

Mortality of fish, mammals, turtles

Do not harm habitat or animals

Can be combined with other methods

New technologies and methods

Cost and application vary

Lack of standardization
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Extractive practices

‣ “Conventional” fishing techniques where fish are physically 
captured and removed from the environment with gear
‣ e.g., trawl, dredge, gillnets, pots and traps

Non-extractive practices
‣ “Non-invasive” sampling approaches that rely on emerging 

technologies to monitor fish in their natural environment
‣ e.g., electronic tags, environmental DNA (eDNA), 

video recordings



Baited Stereo Remote Underwater Video 
(BRUV) Systems

‣ Non-extractive video monitoring method 
used to assess species diversity, relative 
abundance (MaxN), and body lengths

‣ Uses bait bag to increase detection 
probability of the residing fish community



BRUV Design and Equipment

‣ Aluminum frame

‣ Protects camera housing

‣ Stability

‣ Camera setup (2)

‣ SeaGIS Housing

‣ GoPro Hero 11

‣Weights

‣ Kinetics Light Cannon eLED Lights (2)

‣ Underwater (1100 Lumens each)

‣ Bait arm

‣Marked at 10cm intervals (2m 
total)

‣ Supports bait bag

‣ Essential for scaling

‣ Bait bag

‣ Atlantic Mackerel
Bait bag

Bait arm

Frame

Camera setups (2)

Weights

Lights



BRUV Sampling Design

‣ Before after Gradient (BAG)

‣ Quarterly sampling effort over 5 years

‣ Began in July 2023

‣ Deployment at 8 WTG foundations

‣ Stratified design based on depth:

‣ 4 stations < 35 m

‣ 4 stations > 35 m

‣WTGs selected randomly within these 
parameters

‣ Four stereo-BRUVs are deployed simultaneously 
along a distance gradient from WTG (~0 m, 50 m, 
100 m, 200 m)

‣ 60 minutes of underwater video recorded at each 
distance



Video Analysis

‣ Objective is to identify species composition and 
relative abundance

‣ Videos scored to determine usability for analysis

‣ Unusable - Not used

‣ Very Poor - Used for species diversity, not MaxN

‣ Poor to Excellent - Used for species diversity and MaxN

‣ Relative abundance calculated using standard 
metric MaxN

‣Maximum number of individuals of a given 
species present in a single video frame

‣MaxN provides conservative abundance 
estimate and ensures no individuals counted 
more than once in a video

‣ Synchronized and calibrated left and right 
cameras can be used to measure body length

Spiny dogfish
MaxN = 4

Black Sea Bass
MaxN = 1



Paired BRUV-eDNA Sampling

‣ BRUV is right now data

‣ “What you see is what you get”

‣ Species level ID possibly difficult

‣ eDNA is recent data

‣ Can detect fish 

‣ From days ago

‣ Not attracted to the bait

‣ Avoiding the frame

‣ Provides species level ID

‣ Combined, they provide more 
complete picture of “who’s in the 
neighborhood”

eDNA Sampler

BRUV Camera

eDNA: A tool used to monitor for the genetic 
presence of species in the environment

Goal: compare visually identified and 
molecularly identified occupants



Preliminary Results

‣ A total of 256 video camera recordings were 
collected over four surveys in 2025

‣ At least 96% were found suitable for 
analyzing species diversity and relative 
abundance (MaxN)

Taxa Observed BRUV eDNA

Teleosts 20 31

Elasmobranchs 7 11

Invertebrates 6 NA*

TOTAL 33 42

*Invertebrate DNA was not evaluated during eDNA processing

‣ The number of taxa detected using BRUV and eDNA 
sampling methods differed 

‣ Innate biases and intricacies associated with each 
method

‣ Reinforces the need to use both methods in tandem to 
provide a holistic view of community composition



‣ Europe’s offshore wind buildout requires 
consistent, non-extractive biodiversity 
monitoring

‣ BRUV is ideal for characterizing fish 
assemblages around turbines, scour 
protection, cables, and NBD features

‣ Regional conditions vary widely, affecting 
visibility, deployment logistics, and species 
detectability

‣ Understanding sea-by-sea opportunities and 
challenges helps developers and regulators set 
realistic expectations and design better 
monitoring plans

BRUV Across European Seas:
Why It Matters
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