
Enhancing Climate Adaptation of 
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Iconic Red Spruce Ecosystems
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Iconic Red Spruce Ecosystems
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Former Spruce Glory



The Great Cutover

250,000 ha of red spruce forest and 
250,000+ ha of northern hardwood forest 

with red spruce component

20,000 – 24,000 ha of red spruce forest and 
unknown amount of northern hardwood forest 

with red spruce component



The Great Cutover



Red Spruce Range



Red Spruce Current 
Central Apps Coverage 



Red Spruce Planting History
1996-2019

Cranesville Swamp Finzel SwampThe Glades

38,000 seedlings 2,500 seedlings26,000 seedlings 



Vulnerability to Climate Change



Clean Air Act
- Reduced acidic air pollutants (S)
- Decrease in Nox



Climate Change and Red Spruce Ecosystems

Resilient Strongholds and 
Landscape Connectivity Adaptation Tools
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Partnering with an ecological 
genomics lab at UVM to enhance 

adaptive capacity through 
population genetics



Source Tree to Restoration Site

www.coniferousforest.com/red-spruce.htm

Past plantings
Cones/seedlings sourced from 
only a few locations
Limited understanding of 
genetic diversity from those 
populations



Resilient and Connected 
Lands Network

Climate Corridor

Climate Flow Zone

Resilient Areas

3-4 populations 
maximize 

genetic diversity and 
minimize genetic 

load 



Finzel Swamp Preserve, MD

Spruce Mountain, WV

Rich Mountain, VA
Resilient and Connected 

Lands Network

Climate Corridor

Climate Flow Zone

Resilient Areas

40 ac

90 ac

125 ac



– Restoration Plantings 2021 
• Cones collected and seedlings growing

– Outreach 
• Film and infographics
• Workshop for land managers

– Monitoring 
• Survival and growth
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