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TailWinds assessment themes
• Fishery resource and marine mammals 
• BACI design principles 

• Fishery resources, black sea bass (FRM)
• Marine mammals (MMM)

• Dynamic Ocean Management
• Real-time detections of baleen whales (RTWB)

Outline
• TailWinds monitoring design
• Findings from 2022-2023 deployments

Real-Time Whale Buoy
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TailWinds survey design and protocols of the FRM Program are consistent with BOEM (2023) and 

Responsible Offshore Science Alliance (ROSA 2021) guidance and include, 

(1) A hypothesis-driven, integrated survey design 

(2) At least 2 years each of pre-, construction, and post-construction data 

(3) Use of BACI and BAG design principles 

(4) Careful selection of control sites 

(5) Survey stratification across key habitat features where feasible

(6) Survey sample size supported by power analysis 

(7) Seasonal survey duration during periods of occurrence but also during periods that confirm 

absence 

(8) Surveys should capture local (turbine) and regional (farm, shelf region) impacts

(9) Reporting of key metrics including CPUE, length, biomass, other demographic information, and 

diet data for key species 

(10) Employment of fishing vessel platforms, trapping operations, and fishers in surveys 

(11) Provision of data and data sharing

(12) Surveys must be compliant with the National Environmental Policy Act and Marine Mammal 

Protection Act; trap deployments should adopt best practices for avoiding protected species 

interactions (BOEM 2023).  



US Wind MarWin and Momentum projects

MarWin
Campaign

Momentum
Campaigns

• >1000 MW
• 121 x 18 MW turbines
• 0.77 x 1.02 nm grid
• 320 km2

Control Region



Penetration 50 m

12 m Monopile diameter

Scour field ~40 m

Transition piece

Rotor Diameter 250 m

Air Gap 36 m

Hub Height 161 m

Tip Height 286 m

18 MW Turbine



Soundscape Disturbance Reef Effect

Hypothesized Impacts: local and project-scale

Note stratification

US Wind

2022-2024 2025-2026 2027-2028

Year ranges for planned BACI phases



Changed phenology, flyway

https://www.boem.gov/sites/default/files/documents/renewable-energy/studies/Maryland-PAM-Information-Sheet.pdfhttps://espis.boem.gov/final%20reports/BOEM_2020-030.pdf

Secor et al. 2020 Bailey et al. 2018

Hypothesized Impacts: regional and cumulative



Before After Gradient Design

βafter - βbefore = effect size  

Impact Gradient βbefore

βafter

Before After Control Impact Design

Impact

-

-

=  ∆ before

=  ∆ after

∆ after - ∆ before = effect size  

Control

BACI and BAG designs both rely on baseline sampling (top rows) to assess impacts (bottom rows). BACI 
relies on careful control site selection. BAG designs do not require control sites and rely on incorporation of 
key impact and environmental gradients (Secor 2018). 

Design premise: Local and project-scale impacts give attenuated signals



Each string, terminates with an 
Edgetech ropeless device 

15 x 40” ventless and baitless pots per string
1 day soak

meters

Reef
Effect

Spillover 
Effect

0 100 200 300

Marwin
Project

Gradient design element in Fishery Resource Monitoring, TailWinds



Ropeless Gear
• Acoustically triggered
• Test and deploy from 2023 
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Cruise Trtmt Pots Min,max Mean s.d.

June-Control Near 18 1,2 1.4 0.5

Far 10 1,5 2.5 1.7

June-Project Near 6 1,2 1.2 0.4

Far 9 1,2 1.2 0.5

July-Control Near 18 1,6 3.0 2.0

Far 11 1,3 1.6 1.0

July-Project Near 13 1,3 1.2 0.6

Far 4 1,1 1.0 0

2022 Catch Rates



BACI Period Years Monthly 

Surveys

N Sites

TRIAL (BEFORE) 2022 May-Aug 4 4-6
BEFORE 2023-2024 Mar-Nov 9 6
CONSTRUCTION 2025-2026 Mar-Nov 9 6
AFTER 2027-2028 Mar-Nov 9 6

Pot Survey, 6+ years, 9  surveys/yr; 2 d/survey

near or far pot n

6x to 10x effect 

4x effect 

2x effect 

Power analysis



The Reef Effect: Recreational fishing

Photo by D. Monti

Key challenge: What’s the control?

1. Use existing wreck sites as controls
2. Use controls as baselines to evaluate

• Colonization by black sea bass
• Relative catch rates



Control Wreck 1: Great Eastern Reef (<2 m relief)

Control Wreck 2: USS Saetia (2-4 m relief)

Recreational Survey Design Implementation
BACI Design 

Treatment Planned Turbine Foundations (BACI)



Novice! Experienced

Methods
• 15 min water column 

jigging
• 15 x 3 min “drops” 
• 3 anglers

Catch Rate
Mostly undersized black sea bass (control)

Mate

Novice! ExperiencedMate

10

5

0

Total Length



Recr. Survey, 6+ years, 6 surveys/yr; 2 d/survey

BACI Period Years Monthly 

Surveys

N Sites

TRIAL (BEFORE) 2022 May-Aug 2 2
BEFORE 2023-2024 May-Oct 6 4
CONSTRUCTION 2025-2026 May-Oct 6 4
AFTER 2027-2028 May-Oct 6 4

Do we have sufficient power….Not quite relevant (yet)
• Black sea bass dominant at control wreck sites
• Only Northern sea robin caught at project sites 

(structureless)
• Will not be able to evaluate power until turbines 

are in place



Biological Sampling Hypotheses
1. Smaller fish initially colonize sub-foundations
2. Condition indices higher for sub-foundations than for 

wrecks (density-dependence)
3. Diet less diverse on sub-foundations than on wrecks
4. Pelagic prey will be more important for sub-

foundations than for wrecks



MMM Survey in the US Wind Lease Area OCS-A0490
Helen Bailey, Aaron Rice, Slava Lyubchich, David Secor

Objectives
1. Three-phase BACI, two years each
2. Arrays of,

• F-Pods (dolphins and porpoises)
• Rockhoppers (whales and dolphins)
• Biotelemetry InnovaSea receivers (tagged fishes and turtles)

3. Marine mammal exposure to ambient and induced sound 
4. Temporal and spatial incidence of vocalizing marine mammals
5. Develop, apply species ID and localization algorithms whales and dolphins
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Delphinus

Symphonic whales (wind ensemble) 

Dissonant dolphin clicks and whistles (bugle corps)

https://tailwinds.umces.edu/news/ (K. Silva)

Ea. 6 mo. download 
~200 TB acoustic data!

Careful listening in noisy soundscape 
• 105-115 dB (H. Bailey, unpubl)
• Between a school dance and a chain saw

https://tailwinds.umces.edu/news/


WEAs

Striped Bass Flyway

• Hudson River striped bass

• Receiver arrayed across  

latitudes: coming attractions for 

OWFs 

Secor, et al. 2021. Plos One 

15(11):e0242797



Multi-species Flyway – 20 tagged species



RTWB in the US Wind Lease Area OCS-A0490
Helen Bailey, Mark Baumgartner, David Secor



RTWB system



Tailwinds.umces.edu


