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Larval sampling in the Massachusetts Windfarm Lease Area



Life cycle of the American lobster

G. Sharp DFO Canada



Larval Lobster Plankton Net: Bob Miller DFO Canada



Larval measurements

Sampling measure SMAST NMFS/DMF 
Net mouth 0.67m * 1.67m 1m * 2m 
Net mesh 1300µm 970µm 
Net length 6.7m 9m 
Effective sampling depth 0.0m to 0.67m 0.0m to (0.5m – 0.67m) 
Standard tow volume 1200-1500 m

3
 3000 m

3
 

Vessel speed 4 knots 3.25 knots 
Vessel size 17m 12m 
Standard tow time 10-15 minutes 30 minutes 

 

M. Fogarty NMFS



Larval Stage Abundances in Years 1976-82, 2006-07
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Larval Stage Abundances in years 1976-1982, 2006-07



Sampling sites for 2020 and 2021 in the MASS Windfarm lease area



Larval Species Present

Fish Larvae (Gulf Stream Flounder)

Mysis Shrimp

Crab Larvae

Lobster Larvae



Sampling Periods for 2020 and 2021
2020 (June-September)

2021 (May and June)

6/9/2020 1 30 Both 10 64

6/25/2020 2 30 Both 10 74

7/8/2020 3 30 Both 10 3

7/29/2020 4 30 Both 10 0

8/12/2020 5 15 Encourager 10 0

8/13/2020 5 15 Rock & Roll 10 0

8/27/2020 6 15 Encourager 5* 0

8/29/2020 6 15 Rock & Roll 10 0

9/24/2020 7 30 Both 10 0

* Large aggregation of a species of tunicate. Tow length was adjusted

Date Sampling Period Stations Sampled Vessel Tow Length (Min) Lobster Counts

5/13/2021 1 15 Rock & Roll 10 0

5/14/2021 1 15 Rock & Roll 10 0

5/27/2021 2 30 Both 10 1

6/9/2021 3 30 Both 10 62

6/25/2021 4 30 Both 10 32

Date Sampling Period Stations Sampled Vessel Tow Length (Min) Lobster Counts



2020 (June-September)

2021 (May and June)

Species Counts

I II III IV Total

1 June 2 1946 0 35 25 4 0 64

2 June 15 896 0 42 21 9 2 74

3 July 89 281 3 1 1 1 0 3

4 July 369 1192 116 0 0 0 0 0

5 August 506 110 4 0 0 0 0 0

6 August 326 31 36 0 0 0 0 0

7 September 1174 34 1 0 0 0 0 0

Total 2481 4490 160 78 47 14 2 141

Sampling 

Period

Species Counts

Fish Crab Shrimp
LobsterMonth

I II III IV Total

1 May 57 34 0 0 0 0 0 0

2 May 2 19 5 1 0 0 0 1

3 June 0 95 10 22 36 4 0 62

4 June 31 1669 36 1 10 18 3 32

Total 90 1817 51 24 46 22 3 95

Sampling 

Period

Species Counts

Fish Crab Shrimp
LobsterMonth



Species Abundance
2020 (June-September)

I II III IV Total

1 June 0.04 (0.15) 44.9 (80.77) 0 0.81 (1.91) 0.53 (0.91) 0.1 (0.32) 0 1.43 (2.68)

2 June 0.30 (0.87) 17.42 (31.33) 0 0.89 (3.97) 0.44 (1.99) 0.17 (0.58) 0.05 (0.18) 1.54 (6.28)

3 July 1.82 (3.47) 6.1 (18.68) 0.05 (0.2) 0.03 (0.15) 0.02 (0.08) 0.02 (0.11) 0 0.06 (0.2)

4 July 6.92 (16.27) 20.71 (79.12) 2.24 (4.96) 0 0 0 0 0

5 August 10.98 (15.24) 2.8 (8.73) 0.1 (0.34) 0 0 0 0 0

6 August 9.25 (10.89) 0.97 (1.51) 0.85 (1.77) 0 0 0 0 0

7 September 23.41 (73.37) 0.61 (0.97) 0.02 (0.11) 0 0 0 0 0

Total 7.53 (29.88) 13.36 (46.81) 0.47 (2.12) 0.25 (1.69) 0.14 (0.84) 0.04 (0.26) 0.01 (0.07) 0.43 (2.63)

Sampling 

Period

Mean Species Larvae / 1000 m³ (StdDev)

Fish Crab Shrimp
LobsterMonth

I II III IV Total

1 May 0.96 (3.43) 0.56 (1.54) 0.00 0.00 0.00 0.00 0.00 0.00

2 May 0.04 (0.14) 0.38 (0.80) 0.10 (0.36) 0.02 (0.11) 0.00 0.00 0.00 0.02 (0.11)

3 June 0.00 2.35 (7.64) 0.25 (0.59) 0.55 (1.43) 0.86 (2.97) 0.08 (0.29) 0.00 1.49 (4.09)

4 June 0.54 (0.63) 27.25 (48.21) 0.72 (1.59) 0.02 (0.08) 0.16 (0.36) 0.32 (0.53) 0.06 (0.17) 0.55 (0.72)

Total 0.39 (1.77) 7.63 (26.67) 0.27 (0.90) 0.15 (0.75) 0.25 (1.52) 0.10 (0.33) 0.01 (0.09) 0.52 (2.14)

Sampling 

Period

Mean Species Larvae / 1000 m³ (StdDev)

Fish Crab Shrimp
LobsterMonth



Larval lobster abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2020 (June to September)



Larval lobster abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2021 (May and June)



Larval fish abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2020 (June to September)



Larval fish abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2021 (May and June)



Larval crab abundance per 1000 m3 of water sampled throughout 
all sampling periods in 2020 (June to September)



Larval crab abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2021 (May and June)



Larval shrimp abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2020 (June to September)



Larval shrimp abundance per 1000 m3 of water sampled throughout all 
sampling periods in 2021 (May and June)



2020 Environmental Data Mapped

Environmental factors averaged over the course of all sampling periods. A) Temperature (°C), B) 
Salinity (PPT), C) pH, D) Dissolved Oxygen (mg/L). 



Environmental Data

2020 2021

Temp (C) Salinity (PPT) DO (mg/L) pH

1 June 14.69 (1.31) 27.26 (6.98) - -

2 June 18.70 (1.36) 29.11 (1.30) - -

3 July 19.78 (1.50) 26.67 (2.08) 9.99 (2.79) 8.16 (0.05)

4 July 22.64 (2.21) 23.53 (1.03) 8.70 (0.55) 8.17 (0.08)

5 August 23.94 (0.91) 22.90 (0.42) 8.44 (0.31) 8.22 (0.05)

6 August 20.99 (1.10) 22.12 (0.49) 9.15 (0.75) -

7 September 17.23 (0.66) 19.45 (1.63) 9.64 (0.16) 8.31 (0.19)

Total 19.71 (3.17) 24.43 (3.37) 9.18 (0.64) 8.21 (0.07)

Sampling 

Period

Environmental Factor

Month

Temp (C) Salinity (PPT) DO (mg/L) pH

1 May 11.21 (0.55) 29.05 (0.40) 11.11 (0.24) 8.29 (0.04)

2 May 14.55 (0.51) 27.36 (0.75) 10.36 (0.30) 8.3 (0.04)

3 June 16.20 (0.73) 26.18 (0.19) 10.43 (0.31) 8.77 (0.49)

4 June 18.26 (1.07) 25.98 (0.92) 9.68 (0.45) 8.39 (0.04)

Total 15.06 (2.70) 27.28 (1.42) 10.40 (0.61) 8.44 (0.31)

Sampling 

Period

Environmental Factor

Month
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ROSA Background

• Recognized need for coordinated regional science 
related to offshore wind development and fisheries

• Limited capacity within existing groups and agencies
• Forum needed to improve cooperative partnerships
• Need to increase relevant and credible data and 

improve our knowledge of the effects of wind energy 
development on fisheries and ocean ecosystems

ROSA formed in early 2019 as a 501(c)3 through 
partnership between RODA and OSW developers



ROSA Objectives

• Identify regional research and 
monitoring needs

• Provide a forum for coordinating 
existing programs

• Advance regional understanding 
through collaboration, partnerships, 
and cooperative research

• Facilitate and improve 
standardization and access 
to data and administer research

• Disseminate research and 
communicate findings 

More details at: https://www.rosascience.org/



ROSA Advisory Council
• Provides substantive direction and focus
• Meets quarterly to provide overall leadership and 

strategic guidance for ROSA

• Nomination/Invitation Process varies by sector
• Vacancies at Massachusetts agency level and in 

commercial sector (replacing George Maynard)

• Prior meetings: September 2020, November 2020, 
March 2021, June 2021

• Agendas and presentations at rosascience.org
• Next meeting 1-4 PM on September 24, 2021 

(tomorrow!)
• Primary focus: Regional data collection: purpose 

& goals
• Open to the public- register at rosascience.org

Advisory 
Council

Commercial & 
Recreational 
Fishermen

Offshore Wind 
Developers

Federal Agencies 
(NMFS NEFSC, 
NMFS GARFO, 

BOEM)

Fisheries 
Councils & 

Commission
Regional States 

(ME to NC)



ROSA’s Role in Offshore Wind Research
•ROSA focuses on science to inform policy

• Empirical studies and collaborative research improve our 
understanding of potential impacts on species, habitats, 
ecosystems, and socioeconomics and help reduce uncertainty 

• Research informs environmental policy and regulatory 
processes to support evidence-based decision making

• Supports research and monitoring requirements in state and 
federal regulatory processes

•Collaborative work is central to ROSA’s mission
• Our organizational structure includes offshore wind 

developers, commercial and recreational fishermen, federal 
and state agencies, regional fishery management councils and 
commissions, universities, consultants, non-profits, and others

• Work across sectors to identify priority needs for applied 
research

• Aim for an inclusive, transparent, unbiased process

ROSA’S MISSION AND GOALS
To provide for and advance 
regional research and monitoring 
of fisheries and offshore wind 
interactions through collaboration 
and cooperation



Focus on Fisheries Resources: Recent Collaborative Projects

• Synthesis of the Science Symposium on Fisheries and Offshore Wind 
• RODA received grant from NMFS to support white paper and symposium
• Partnership through RODA/NMFS/BOEM MOU; ROSA part of planning 

team
• Symposium Fall 2020; white paper expected Fall 2021

Synthesis of 
the Science

ICES 
WGOWDF

Monitoring 
Guidance

• ROSA Interim Fisheries Monitoring Working Group developed 
monitoring guidance for offshore wind development and fisheries

• Working group included state and federal government fisheries 
managers, fisheries scientists, fishing industry representatives, and 
offshore wind developers

• Document published online March 2021

• International Council for the Exploration of the Sea (ICES) Working 
Group on Offshore Wind Development and Fisheries (WGOWDF)

• Brings together experts from US and Europe; Meetings held in April 
2020 and June 2021

• March 2021- Workshop on the Socio-Economic Implications of 
Offshore Wind on Fishing Communities (WKSEIOWFC)



ROSA Offshore Wind Project Monitoring Framework and 
Guidelines

• Began in June 2020 to address need identified by NOAA Fisheries

• Builds upon existing BOEM guidance and member expertise to 
highlight best practices and elements that could help improve 
future monitoring plan submissions

• After the public comment period, had follow up calls with US state 
and federal agencies to ensure document aligns with existing 
regulatory standards

• Review of comments and agency discussions led to reorganization 
of document to create a more comprehensive framework

• Guidance should be considered a living document

• First step of many to improve our regional coordination for 
research and monitoring

Guidance available at: https://www.rosascience.org/resources



Framework and Guidance focusing on:
• Identifies value added through collaboratively developed framework 

and guidance such as:
• Streamlining monitoring plan development and review
• Encouraging standardized protocols and integration of monitoring 

efforts across multiple spatial and temporal scales
• Encourages proactive engagement, collaboration, and involvement 

Introduction 
and Purpose

Monitoring 
Framework 

and 
Principles

Fisheries 
Biological 

Monitoring 
Studies

• Describes framework and principles for integrated monitoring
approach including:

• Project monitoring plan components
• Review process and standards
• Expectations and priorities

• Outlines key components of fisheries biological monitoring studies 
including:

• Objectives and testable hypotheses
• Spatial and temporal scales
• Sampling design and methods
• Data collection and analytical methods



Near-Term Priorities Identified by ROSA Advisors

• Expand Offshore Wind Project Monitoring Framework and Guidelines
• Develop a research framework for socioeconomic studies, building 

upon the ICES Workshop on the Socio-Economic Implications of 
Offshore Wind on Fishing Communities (WKSEIOWFC)

• Develop Regional-Scale Framework and Objectives, building off the 
outcomes of the Synthesis of the Science

• Support standardization of consistent and appropriate fishing gear to 
collect baseline and monitoring data

• Identify specific and implementable ways that fishermen’s traditional 
ecological knowledge can contribute to and be integrated into various 
types of offshore wind research

• Improve data management, storage, & access beginning with a pilot 
study

• Define & expand baseline data for commercial & recreational fisheries
• Develop an inventory of ongoing relevant research projects



ROSA Engagement

• How do you see ROSA fitting 
into the MA FWG?

• What do you see as priority 
focus areas 
for ROSA?

• Are there informational 
resources that should be added 
to our website?

ROSA’S MISSION AND GOALS
To provide for and advance 
regional research and monitoring 
of fisheries and offshore wind 
interactions through collaboration 
and cooperation



For more information

ROSASCIENCE.ORG
• Organizational details, research & 

monitoring resources
• Info on previous and future Advisory 

Council meetings
• Sign up for our mailing list!

Contact us:
• Mike Pol, Research Director: 

Mike@rosascience.org; 508-927-2817
• Lyndie Hice-Dunton, Executive Director: 

Lyndie@rosascience.org

https://www.rosascience.org/
mailto:Mike@rosascience.org
mailto:Lyndie@rosascience.org
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