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Mission

Deliver science to help fish, wildlife, water, land, and 
people adapt to a changing climate.

Focus on impacts and adaptation

Collaborating with Tribal 
Nations & Indigenous 

communities to prepare 
for climate risks



Climate impacts in the Northeast region

• Rising temperatures
• Changing seasonality
• Changing precipitation & hydrology
• Drought
• Sea level rise & flooding
• Extreme storms

1.5 -1 -0.5 0.5 10 1.5 °F



Cumulative threats in the Northeast region

• Pollution
• Exploitation
• Land-use change
• Biological disturbance

Staud et al. 2013. Frontiers in Ecology and the Environment.



LeDee et al. 2020. Journal of Wildlife Management

• Habitat connectivity → landscape 
and climate connectivity 

• Protected areas → climate refugia
• Reduce non-climate stressors → 

increase resilience

Conservation and management in a warming world



Human dimensions of climate adaptation

We are here

Higher
Emissions
4.0-6.1oC

High Emissions
2.6-3.7oC

Lower Emissions
2.0-3.0oC



Emerging threats and maladaption

Staud et al. 2013. Frontiers in Ecology and the Environment
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Climate mitigation, adaptation & resilience



Session themes and case studies

5. Panel discussion
• All presenters

1. Forest carbon management
• Sharon Petzinger (NJ Div. Fish & Wildlife)
• Caitlin Littlefield (Unv. VT)

4. Invasive species 
• Toni Lyn Morelli (USGS, NE CASC, UMass)
• Justin Perry (NYS DEC)

3. Coastal adaptation and resilience 
• Richard Bennett (USFWS)
• William DeLuca (National Audubon Society, UMass Amherst)

2. Renewable energy development
• Amanda Freitas (RI DEM Div. Fish & Wildlife)
• Daniel Pendleton (Anderson Cabot Center for Ocean Life, New England Aquarium)



Panel Questions

Q1: How you think state and federal agencies could improve 
communication of conservation actions meant to support climate 
adaptation to diverse (and sometimes conflicting) audiences?

Q2: What do you see as the greatest challenges in transitioning from 
research to implementation? 



Forest Habitat Management 
in a Changing Climate – the 

Tradeoffs and Backlash
An Example from the most densely populated state in the US

A presentation to the Northeast Association of Fish and Wildlife Agencies

by

Sharon Petzinger, Senior Zoologist

Endangered and Nongame Species Program

New Jersey Division of Fish and Wildlife

April 27, 2021
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Gradient of Values

Traditionalist MutualistPluralist

Extreme ExtremeModerate Moderate

Nature should 
be used and 
managed only 
for our benefit 

Living things 
have feelings 
and must be 
protected at all 
costs

Leave the 
forests alone

Maximize timber

Hunting/lethal 
control is bad

Hunting/lethal 
control is our 
right

Nature has value 
and can also 
benefit people

Forests should 
be managed 
sustainably 

Hunting/lethal 
control has a 
purpose

45% believe 
climate change 
is human-caused

70% believe 
climate change 
is human-caused

83% believe 
climate change 
is human-caused



Human Dimensions

–Knowledge

–Values

–Behaviors 

Decisions about the 

conservation of wildlife 

and management of 

natural resources



Differing 
Values in 

Northeast by 
State 

(N=7,369)

% Surveyed

State Traditionalist Mutualist Pluralist Distanced

ME 27.5 35.8 27.7 9.1

VT 26.7 39.6 24.1 9.6

NH 25.3 34.0 29 11.7

MA 22.6 42.7 15.2 19.6

RI 17.8 46.0 22.7 13.4

CT 21.3 41.3 22.5 14.9

NY 19.4 40.2 20.0 20.3

NJ 23.6 39.1 18.9 18.5

PA 30.1 32.8 23.6 13.4

DE 23.9 38.6 20.6 16.8

MD 26.6 33.6 18.8 21.0

VA 31.1 31.8 20.5 16.5

Average US 28 35 21 15



Tribalism

– Align with others who have similar values

– Don’t ask questions or challenge statements made

– Don’t look into the science even when capable of 

comprehending the science

“It sounds good and is what I already believe, so it must be true”



Radicals

– Highly vocal local public and special interest groups

– Overrun public meetings

– Submit multiple public comments

– Appeal to emotions, raise anxieties

– Perceptions and opinions of rest of public go unnoticed

– Logical fallacies 



“Managing for early 

successional habitat is 

managing for species not 

naturally here or in the 

numbers that aren’t 

numerous. The real 

motivation is to cut trees 

and create forest 

products.” – Standing 

Trees Vermont

Follow the Money

They want to clearcut all 

the forests

“If we do forest 

stewardship on all state 

lands there will be no big 

trees left” – L. Sauer

They’ve all been bought 

by billionaire hunters

“There is plenty of early 

successional habitat 

elsewhere” – Dr. Moomaw



The Backlash

“Being smarter doesn’t make you more accepting 
of science, it just makes you better able to cherry 
pick what you need to validate what you already 
believe.” Katharine Hayhoe



An Example from New Jersey
Comments received for Sparta Mtn WMA Forest Stewardship Plan

Group Support Oppose

Overall 16% 81%

Conservation 
Professional 85% 13%

Local Groups 30% 60%

NJ Conservation 
Groups 79% 14%



An Example from New Jersey
NJ Wildlife Management Area (WMA) User Survey Results (from Tredick et al. 2018)

Activity Agree Disagree
Not 
familiar

Timber Harvest 45% 18% 31%

Herbicide 30% 39% 26%

Rx Burn 61% 5% 31%

No Management 8% 77% 9%



Trust



Trust in F&W 
Agency in 

Northeast by 
State

Trust in F&W agency

State Combined Traditionalist Mutualist

ME 72.7 81.7 64.5

VT 75.4 74.1 71.1

NH 77.1 73.9 70.4

MA 62.2 71.1 64.6

RI 62.2 75.3 55.2

CT 58.1 69.2 47.3

NY 55.4 57.4 51.2

NJ 50.7 52.8 49.8

PA 57.8 63.4 50.7

DE 56.5 67.7 49.5

MD 60.2 61.2 58.5

VA 60.9 67.6 55.5

Average US 59.6 65 54



Solutions are not so simple

Carbon 
Storage

Carbon 
Sequestration 

Rate Resiliency Pest Control Biodiversity
Temperature 
Regulation

Maximize Canopy 
Cover + - - - - +

Forest Disturbance - + + + + -



Evaluate

• Who are the radicals and what are 
they really fighting for (or against)?

• What does the majority of the 
public say about this?

• What is the stance of your 
organization?

• What is your stance?



Message

Routinely release factual information 
pertaining to forest management and…

• Climate Change

• Forest health

• Wildlife habitat

Promote the need to have a balance of 
forest ecosystem services

Promote management successes

Northwestern NJ has had oak-dominated forests for 10,000 years, but without forest 
disturbances, succession and replacement by shade-tolerant northern hardwoods is the 
eventual fate of eastern oak forests (NJ State Forest Service)

You don’t want all your money in a single stock, just as you don’t want all your carbon in a 
single pool (NJ State Forest Service)

We need to use a variety of forest management techniques to increase diversity and ecological 
resiliency, esp. in the face of increasing wildfires, pest outbreaks, and windthrows (Seidl 2014, 
Sims et al 2014, Wagner et al. 2014, Mori et al 2017)

Forest management to allow the regeneration of oak/hickory forests (i.e. Modified Seed Tree 
with Wildlife Reserves) within a mature forested landscape creates breeding habitat for many 
bird species of conservation need and is also used by mature forest bird species, including the 
endangered red-shouldered hawk (Petzinger)

Overall, opening the forest canopy to create golden-winged warblers breeding habitat results in 

a 40% increase in the number of bird species using the site during the breeding season 

(Petzinger).

The expected future climate is likely to favor oak- and pine-dominated systems as these species 
are thought to be more resilient to drought-like conditions; northern hardwood communities 
(maple, birch, beech) are more likely to be stressed by rising temperatures  (NJ State Forest 
Service)

Current successional trends are tilting much of the water-sipping oak-hickory forest toward 
water-guzzling, moisture and shade-tolerant generalists, like red maple. This will not bode well 
during increasing summer droughts… (NJ State Forest Service)

“Disturbed forests, if not converted to another land cover type, have the potential to regrow, 
recover, or even surpass pre-disturbance carbon stocks over decades to several hundred years” 
(Williams et al. 2012)



Engage

• Use interactive, personal methods of 
outreach & communication 

• Increase rational & affinitive trust

• Develop community partnerships
• More transparency = more trust

• Make sure all stakeholders have a seat 
at the table

• Incorporate different values in decision-
making whenever possible

• Explain reasons why not all suggestions 
are incorporated



Using a Climate Adaptation Lens to 
Identify Trade-offs and Opportunities 
for Biodiversity Protection and Carbon

Caitlin Littlefield & Tony D’Amato
University of Vermont

Annual Northeast Fish & Wildlife Conference
April 26-28, 2021



Higuera & Abatzoglou 2020 

Average February temperature trends, 1985-2016

NOAA 2020

Unprecedented 
warming

NOAA National Centers for 
Environmental Information



Rosenberg et al. 2019

Unprecedented 
biodiversity 

decline



Higuera & Abatzoglou 2020 

NOAA 2020

Compounding 
challenges

We are compelled to 
• keep as much carbon out of the 

atmosphere as possible (mitigation),
• restore habitats and prevent future 

habitat loss, and
• support forests and forest species in 

responding to climate threats 
(adaptation). 



Griscom et al. 2017

Stop fossil fuel use

Forests & woodlands: 
a critical natural 
climate solution

Natural climate solutions include reforestation, avoided forest 
conversion, conservation agriculture, coastal restoration, etc.



Public sentiments 
towards forest carbon



Growing participation in 
forest carbon markets



Promoting old-growth characteristics 
& retaining ample dead wood



And yet, strategies for maximizing 
forest carbon do not always align 

with wildlife and habitat 
provisioning objectives.



Climate change adaptation
• prioritizes landscape diversity and 

ecological complexity
• maintains and restores natural 

disturbance regimes
• explicitly accounts for trade-offs
• is inherently adaptive and dynamic
• accommodates multiple objectives





Early successional habitat in New 
England’s northern hardwoods



Legacy of land clearing 
then farm abandonment

Harvard Forest LTER



Legacy of land clearing then 
agricultural abandonment



Early successional habitat in New 
England’s northern hardwoods



Early successional habitat in New 
England’s northern hardwoods



Nowacki & Abrams 2008

“Mesophication” of 
eastern US forests

“Densification” in 
Midwest open forests

Hanberry & Abrams 2018

Most open forest has been lost 
to agriculture and land uses. 



Minnesota’s Tallgrass 
Aspen Parkland



Minnesota’s Tallgrass 
Aspen Parkland



Michigan’s oak 
savannas



Michigan’s oak 
savannas



Northeast’s pitch 
pine barrens



Northeast’s pitch 
pine barrens



Northeast’s pitch 
pine barrens



Climate change adaptation
• prioritizes landscape diversity and 

ecological complexity
• maintains and restores natural 

disturbance regimes
• explicitly accounts for trade-offs
• is inherently adaptive and dynamic
• accommodates multiple objectives



Energy infrastructure 
development



Account for trade-offs and…
• Forest carbon programs should more explicitly 

account for—even reward—habitat and wildlife 
considerations.

• Removals from habitat enhancement could go into 
long-term carbon storage (e.g., in wood product)

• Increase public comprehension in how thoughtful 
forest management can support wildlife, carbon, 
and adaptation.



References: Griscom et al 2017. Natural climate solutions. PNAS;
Rosenberg et al 2019. Decline of the North American avifauna. Science;

Nowacki & Abrams 2008 The demise of fire and “mesophication” of forests in the eastern USA. BioScience;
Hanberry & Abrams 2018. Recognizing loss of open forest ecosystems by tree densification and land use intensification in the Midwestern USA. Regional Envi Change.

Photos: 1 -2 – C. Littlefield, 3 – A. D’Amato, 4 – K. Armstrong, 5 – C. Kenna, 6 – D. Hook, A. Soga, P. Franz, 7 – H. Furman, 8 – C. Chaisson, T. Gage, G. Lisi, 9 – E. Jamison, J. Pennoyer, 
Save the Dunes, Audubon VT, 10-12 – D. Burtnett, 14 – C. Littlefield, 15 - Audubon VT, S. Donald, K. Boland, 16 – C. Littlefield, 17 – J. Pennoyer, S. Copeland, S. Maxson, R. Bohn, 18 –
USFWS, J. Gregor, 20 – R. Coldiron, M. Hitchiner, Save the Dunes, 21 – J. Cohen, NWTF, 22 – E. Jamison, 23 – J. Lepore, Brett Whaley, A. Reago, C. McClarren, 24 – J. Carlson, D. Butler, 

Mass DCR, 25 – D. Burtnett, 26 – Clearway Community Solar, 7Days, 27 – D. Burtnett, 28 – E. Jamison, J. Pennoyer, Save the Dunes, Audubon VT, 29 – C. Littlefield

Thanks! Questions?
caitlin.littlefield@uvm.edu



Renewable Energy 
“Sprawl,” Habitat 
Loss, and Poor 
Accounting of 
Wildlife Impacts

Amanda J. Freitas

RI Wildlife Action Plan Community 
Liaison

credit: Gabrielle DeMeillon



credit: Ethan Sees



Climate Change’s Three-Legged Stool

Minimize energy 
demand/Maximize 
efficiency 

01
Transition grid to 
renewable energy

02
Improve carbon 
storage and 
sequestration

03



Solar and Wildlife

• Habitat loss, fragmentation

• Area-sensitive species

• Runoff and water quality 
impacts

credit: Jay Osenkowski



Solar and 
Wildlife

Novel habitats

Population level 
impacts

credit: Alex Fueti



Practical Concerns

market policies

regulations incentives



Practical Concerns

Economics, not necessity, driving solar siting in natural areas

Different decisions at different scales

Lack of regulatory mechanisms, meaningful review

More information is needed while we act



Better Siting Tools

MA Audubon, ME Audubon and NJ online siting tools

Forest conservation bill in RI legislature

An Act Creating a Next Generation Roadmap for Massachusetts Climate Policy

Solar MA Renewable Target (SMART) program



The Path Forward

Identify information 
gaps and how to fill 
them

1

Look for ways to 
Partner at all levels

2

Look for ways to get 
“in the room” or 
otherwise inform 
decision-makers

3



What are biggest 
information needs?

Who should we be 
engaging in this effort?

What are the overall 
implications for wildlife 
and our missions?

How do we translate these 
to decision-makers?

amanda.freitas@dem.ri.gov

credit: Dean Birch

mailto:amanda.freitas@dem.ri.gov


Threats to Marine Wildlife 
from Offshore Wind Energy 

Development
Daniel Pendleton, Laura Ganley, 

Christopher Sutherland, Michelle Staudinger, 
Jeff Adams, Adrian Jordaan



Active renewable energy lease areas

www.northeastoceandata.org



Add 2019 ship traffic

www.northeastoceandata.org



Add fish species richness

www.northeastoceandata.org



Add state-listed 
bird species richness

www.northeastoceandata.org



Potential impacts



Potential parameters of interest



Existing knowledge

• Reliance on European studies
• Focus on pinnipeds and harbor 

porpoise
• Findings point to displacement
• Variable levels of recovery in WEAs 

post-construction
• Pinnipeds

• Appear to habituate quickly 
• Take advantage of windfarm 

structures as foraging areas
• Harbor porpoise

• Immediate displacement
• No significant difference pre- vs 

post- construction/operation

harbor seal

gray seal

harbor porpoise





Two types of effects

Short-term effects
• Effects resulting from the time period during which 

construction takes place
• 6 – 9 months, or longer

Long-term effects
• Effects during the time period of operation, upkeep, and 

maintenance
• 25– 30 years



Short-term effects

• Pile driving
• Noisiest element of construction
• MA/RI est. 6-9 months for 1st phase
• 90-120 minutes of pile driving every day
• Sound audible to mammals and fish at 10s of km or more

• Ship traffic is a secondary short-term effect



Short-term effect: Displacement

• Construction activities may result in 
displacement of animals away from the 
construction site

• Significant displacement for harbor porpoise 
in Danish North Sea, with effects lasting up to 
5 months

• Bowhead and humpback whales have been 
displaced by seismic activity and low 
frequency broadband

• Displaced animals need to find new habitat



Short-term effect: Behavior Disruption

• Construction activities disrupt critical behaviors 
such as feeding, socializing and nursing

• Disruptions specifically to foraging behavior for 
humpback and sperm whales, as well as harbor porpoise

• Other behavioral changes documented for gray and 
bowhead whales

• Responses are likely to be variable and unpredictable

• Repeated noise from pile driving could have a large 
effect if animals are not displaced by initial noises



Short-term effect: Stress

• Construction activities cause elevated stress 
hormone levels

• Acoustic disturbance from shipping has been shown to 
increase stress levels in right whales

• Stress-responses to pile driving have not been measured 
• pile driving >> shipping

• Increased stress levels can lengthen calving intervals, 
reduce fitness, & have population-level effects

• Acoustic communication may be masked



Short-term effect: Prey

• Construction activities cause zooplankton or fish 
prey to change their vertical distribution, density or 
patch structure

• Many studies have demonstrated noise effects on 
marine invertebrates and fishes

• Mortality in zooplankton out to 1.2km

• Zooplankton distribution determined by currents
• Zooplankton patch disruption could alter fish and whale 

feeding opportunities



Long-term effect: 
Distribution change

• Wind turbine presence excludes or 
attracts wildlife

• Need baseline understanding of the system
• Must have control area

• Many difficulties associated with defining a 
control

• Methods to test for distribution changes
• Visual aerial surveys
• Passive acoustic monitoring
• Drone surveys (experimental)
• Night vision tech (experimental)
• Species distribution modeling



Long-term effect: Prey
• Foundations could cause wakes 

that disrupt zooplankton 
aggregations

• Right whales affected
• Not likely to affect schooling of 

fish, benthic mollusks, or jellyfish
• Piscivorous whales and sea turtles 

not affected

Sediment plumes trailing foundations



Long-term effect: 
Ecosystem enhancement

• The development of artificial reefs on wind turbine 
foundations affects the regional ecosystem, 
potentially enhancing some characteristics of 
marine productivity

• Largely positive or neutral effects (Linley et al., 2007)
• Lower diversity communities on foundation structures 

than on natural rocky substrate
• Reports of gillnet fisherman setting gear at foundations 

to target increased fish abundance
• BACI experiment at Bock Island found no reef-effect on 

flatfish (Wilber et al. 2018)



Thank you & Acknowledgements
Funding support
• Massachusetts Clean Energy Center
• USGS Northeast Climate Adaptation Science Center
• Marine Mammal Commission

Individuals
• Jessica Redfern
• Orla O’Brien
• Katherine McKenna
• Scott Kraus
• Mary Ratnaswamy

Data
• North Atlantic Right Whale Consortium
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