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Critical Habitat Identification

Addressing the types of 
critical habitats in Norfolk 
and their location

Invasive Plants

Researching invasive plant 
species present in Norfolk, 

Connecticut

Drawing connections 
between critical habitat 
traits and the conditions 
invasive species thrive in
Making Predictions

Analyzing the best 
management practices to 
remove invasive plants or 

prevent their spread

Management Strategies

1 2

3 4

Scope of the Project



Critical Habitats
Identifying Norfolk’s Critical Habitats



Protected Open Space

Pg. 52 of NRI

• Norfolk is considered one of the most beautiful areas in CT

• Biological & ecological diversity

• Protected Open Space

• Land that is bound by legal easement

• Significantly adds to and preserves the character of the 

community 

• Protects water quality

• Conserves important natural resources

• Organizations that hold easements and are responsible for 

their enforcement:  federal government, state of CT, Aton 

Forest Incorporated, Great Mountain Forest Corporation, 

Housatonic Valley Association, & the Norfolk Land Trust



“

7 Sou rce:  NRI, Pg. 44; https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_W eb-
View.pdf - Map created by:  Stacy Deming, GISP Housatonic Valley Association Map created by:  Nicole Cretella, sourced from Stacy Demin’s G IS data provided to us

https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
https://norfolkct.org/wp-content/uploads/2023/04/NRI_2025_Final-2025_Web-View.pdf
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Dry Sub-acidic Forest
Aton Forest
Knapp Hill

Bald Mountain

Poor Fen
Holleran Swamp
Benedict Pond
Pond Hill Pond

Beckley Bog
Tobey Pond

Acidic Red/Black Spruce Basin Swamp
Holleran Swamp

Great Mountain Forest
Lake Winchester Brook Swamp

Wildcat Swamp



Beckley Bog: https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg

Poor Fen
“Natural peatlands (bogs) occupying 

topographically defined basins; influenced by 

acidic ground water; on deep, poorly 

decomposed peats; dominated by sedges 

and/or shrubs.  Subtypes include sedge, shrub 

thicket, and other/unique.”
CT_ECO_Resource_Guide_Critical_Habitat.pdf

Holleran Swamp, Benedict Pond, Pond Hill Pond, 
Beckley Bog, & Tobey Pond

https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://www.greenwichfilm.org/wp-content/uploads/2020/04/Naure-Conservancy-Blog-4_Beckley-Bog-Preserve-Norfolk-@TNC-scaled.jpg
https://cteco-web1.grove.ad.uconn.edu/guides/resource/CT_ECO_Resource_Guide_Critical_Habitat.pdf


Holleran Swamp

Benedict Pond
Pond Hill Pond

Beckley Bog

Tobey Pond Bog



Acidic Red/Black 
Spruce Basin Swamp

“Evergreen forested and/or shrub swamps 

dominated by red and/or black spruce with 

stagnant or slow-moving water; in topographically 

defined basins; on decomposed peats and 

mucks.”
CT_ECO_Resource_Guide_Critical_Habitat.pdf

Great Mountain Forest: https://i.pinimg.com/originals/bb/1f/a0/bb1fa0bab19c4f1d9f8a396bfc8e45ae.jpg

Holleran Swamp, Great Mountain Forest, Wildcat Swamp, 
& Lake Winchester Brook Swamp

https://cteco-web1.grove.ad.uconn.edu/guides/resource/CT_ECO_Resource_Guide_Critical_Habitat.pdf
https://i.pinimg.com/originals/bb/1f/a0/bb1fa0bab19c4f1d9f8a396bfc8e45ae.jpg


Holleran Swamp

Great Mountain Forest

Wildcat Swamp

Lake Winchester 
Brook Swamp
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Dry Sub-Acidic 
Forest

“Slow-growing forests, primarily on or near the summit 

of basalt or other mafic rocks; often dominated by 

white ash, hickories and hophornbeam, with few 

shrubs and an open grassy ground cover. Subtypes 

include ash/hickory woodland and other/unique.”
CT_ECO_Resource_Guide_Critical_Habitat.pdf

Aton Forest: https://atonforest.org/photo-gallery/

Aton Forest, Knapp Hill, & Bald Mountain

https://cteco-web1.grove.ad.uconn.edu/guides/resource/CT_ECO_Resource_Guide_Critical_Habitat.pdf
https://atonforest.org/photo-gallery/
https://atonforest.org/photo-gallery/
https://atonforest.org/photo-gallery/


Aton Forest

Chimney Hill Site

Knapp Hill

Not pictured: Bald Mountain



Critical Habitat Threats

o Loss, degradation, or fragmentation of habitats from development or changes in land use

o Threats from development and associated runoff (agricultural, residential, roads)

o Loss of habitat value due to hydrologic impacts from development, new roads, 

impervious surfaces, and culverts

o Insufficient scientific knowledge regarding wildlife species

o Degradation of forest habitat from over-browsing by deer

o * Degradation of habitats by non-native invasive species*



Invasive Plant Species
Identifying invasive plants that pose a 

threat to Norfolk’s critical habitats



Chart of poor fen 
invasive plants 
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Common Reed 
Phragmites australis 



Japanese 
Knotweed

Fallopia
japonica 



Chart of swamp invasive 
plants 
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Glossy Buckthorn 
Frangula alnus
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Purple Loosestrife 
Lythrum salicaria



Chart of acidic red/black 
invasive plants 
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Japanese 
Barberry 
Berberis 

thunbergii 



Japanese barberry can facilitate 
the spread of Lyme disease 

(Williams et al., 2009)



Black locust
Robinia pseudoacacia



Bishop's Goutweed
Aegopogium
podagraria



Winged Euonymus
Euonymus alatus
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How will our changing world impact 
invasive plant growth? 

How will climate change and land use 
change impact invasive plant growth in Norfolk in 

the coming years 



• Warmer temperatures allow southern 
invasive species to survive and expand into 
Norfolk.

• Longer growing seasons may give invasives 
more time to grow and outcompete native 
plants.

• Extreme weather events (storms, heavy 
rain) can spread invasive seeds and plant 
parts across the landscape.

Climate and Land Use Change Overview 



• Land development and forest clearing creates 
disturbed areas where invasives can easily take 
hold.

• Fragmented natural areas (due to  construction of 
roads, driveways, or trails) help invasives spread. 

• Elevated CO₂ levels boost growth for fast-growing 
invasive plants, especially vines.

• Hiking and other human activities have the 
potential to spread invasives into new locations. 

Climate and Land Use Change Overview 



(Morrow et al., 2016) 

Changes in Temperature
• Eastern Temperate Forests has a large 

"invasion debt" 
o invasive plants that could thrive here 

haven’t fully spread yet 
o 83% of species that could live here 

aren’t here yet, but the climate is 
already suitable for them.

• Climate change may shift hotspots north. 
• Warming winters reduce cold barriers that 

once kept some southern invasives out 
• In the Northeast cold tolerance has been a 

natural form of invasive species control 
• How does the colder microclimate of 

Norfolk impact this? 



Change in Temperature Cont. 

• Garlic mustard may decline in southern New 
England with warming, but still threatens 
northern spread into cooler areas.

• Japanese barberry is likely to expand 
northward, thriving in warmer temperatures 
and shaded forest understories.

• Management should focus on early 
detection in northern regions before these 
species fully establish.

(Merrow et al., 2016) 
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Land Use Change 
• Habitat disturbance: Clearing land for development, roads, or agriculture creates 

open, disturbed areas 
o perfect conditions for invasive plants to move in and outcompete natives.

• Edge effects: When forests are fragmented (by roads, trails, or housing), they 
create more "edges". 
o Edges are warmer, sunnier, and drier. 

• Soil disruption: Construction and soil disturbance can make it easier for invasive 
seeds (already in the seed bank or carried in) to germinate and spread.

• Increased human movement: Roads, trails, and landscaping introduce seeds 
through vehicles, shoes, and pets

• Suppressed natural disturbances: Fire suppression or altered flood regimes 
reduce natural ecosystem dynamics that help keep invasive species in check.

(Wang et al., 2016)
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Norfolk’s Land Use Change 

(University of Connecticut’s Center for Land Use Education and Research, 2022) 

https://clear.uconn.edu/pr

ojects/landscape/ct-
landcoverviewer/

https://clear.uconn.edu/projects/landscape/ct-landcoverviewer/
https://clear.uconn.edu/projects/landscape/ct-landcoverviewer/
https://clear.uconn.edu/projects/landscape/ct-landcoverviewer/
https://clear.uconn.edu/projects/landscape/ct-landcoverviewer/
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(University of Connecticut’s Center for Land Use 

Education and Research, 2022) 



Best Management 
Practices 

How to limit or prevent the spread of invasive 
plants in Norfolk



Mechanical & Chemical 
Strategies

Mechanical

• Cutting

• Pulling

• Mowing

Chemical 

• Foliar Sprays (herbicides)

o Glyphosate

o Triclopyr 
Link: Invasive Plant Management Calendar

https://cipwg.media.uconn.edu/wp-content/uploads/sites/244/2018/10/Invasive-Plant-Management-Calendar.pdf


Prescribed Burning 
• Reduces invasive plant biomass and clears 

space for native regrowth
• Stimulates fire-adapted native species and 

improves seed germination
• Often combined with mowing or herbicide
• Costly for small areas but efficient for large 

areas
• Can be used for control of: 

o Phragmites australis (common reed)
o Shrub-like honeysuckles 
o Rosa multiflora (multiflora rose) 
o Alliaria petiolata (garlic mustard)
o Artemisia vulgaris (mugwort) 

(USDA, 2023)



Hydrological Manipulation
• Raises or lowers water levels to 

stress or drown invasive 
species

• Works well for wetland 
invaders like Phragmites 
australis

• Requires control structures 
(like dams or pumps) and site-
specific planning

• Can support native wetland 
restoration if timed and 
managed properly

(University of Florida Center For Aquatic And 
Invasive Plants, 2025)



Native Planting

What is native planting? 
• restoration strategy to manage and 

suppress invasive plants by 
manipulating the timing and sequence 
of species introduction

• early-establishing native species to 
occupy space and resources
o reducing the likelihood of invasive 

species establishing later (inhibitory 
priority)

(Young et al., 2016) 

https://doi.org/10.1111/rec.12384

https://doi.org/10.1111/rec.12384


Native Planting
How cost effective is planting native 
species? 
• Practices such as cutting, mowing, and 

plowing that are already used 
• Seeds are low cost
Are there any negative consequences?
• Success dependent on weather and 

environmental conditions 
• Possibility that plant species arriving later 

(invasives) may have a competitive 
advantage in some cases (Young et al., 2016) 

https://doi.org/10.1111/rec.12384



Biological Control 
What is biological control? 
• Introduction of targeted predators 

for invasive plants 
o Can be insects, parasites, or 

pathogens 
How cost effective is 
biological control? 
• Not cost effective.
• Would require scientist for 

placement and monitoring 
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Are there any negative 
consequences?
• Not well studied on plants 

present in Norfolk 
• Always a chance that introduced 

insect, parasite, or pathogen 
could become invasive itself 
oParasite or pathogen may 

harm native vegetation 
Success with managing purple 
loosestrife with biological 
controls 

(Connecticut River Coastal 

Conservation District, 2016)



Potential for biological control 
of Phragmites australis in 
North America

https://doi.org/10.1006/bcon.2001.0994
(Tewksbury et al., 2002)

https://doi.org/10.1006/bcon.2001.0994


Potential for biological 
control of Multiflora 
Rose using goats

(Sundberg, 2019)



https :// th. bing.c om/th/id/R.82c a138336 a7 46f77 c04 815d0c 6ee61c?rik=LkTobpZoUR Qy Fw&r iu=http%3a%2f%2fpl us png. com% 2fim g-
png%2fhik ing-png-hik ing-png-image-hik ing-512.png&ehk=lm kT0L2d6iTbxqEc vy M2gJc XRc wQr qgyy XcIC qSKE2Y% 3d&ris l=&pid=ImgRaw&r=0

Public Outreach & Education
• Raising awareness through workshops, 

community events, & informational material
• Threats
• Identification
• Spread
• Best management practices

• Utilizing social media
• Identification apps: Seek, Picture This, 

Google Lens, Go Botany (website)
• Engaging Volunteers

• Aton Forest Incorporated & the Nature 
Conservancy volunteer opportunities

• “Pulling Parties”

https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
https://th.bing.com/th/id/R.82ca138336a746f77c04815d0c6ee61c?rik=LkTobpZoURQyFw&riu=http%3a%2f%2fpluspng.com%2fimg-png%2fhiking-png-hiking-png-image-hiking-512.png&ehk=lmkT0L2d6iTbxqEcvyM2gJcXRcwQrqgyyXcICqSKE2Y%3d&risl=&pid=ImgRaw&r=0
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1 3 5

642

Norfolk's vulnerable 
habitats

Land-use change is 
the largest threat to 
vulnerable habitats 

Managment practices 
for invasive plants 

Invasive plants in 
Norfolk's vulnerable 

habitats 

Climate change 
will drive invasives 

northward 

Questions? 

Concluding Thoughts 



Thank you for 
your time!

Questions?
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