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Start: 3 consecutive days >23°C
End: 3 consecutive days <25°C
Total # of days in season (Methods & CB data from Shields et al. 2018)

84

156
Climate Change and Seagrass



(Bartenfelder et al. 2022)

Stressful 
summer season
1962 = 84 days
2019 = 156 days
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Climate Change and Seagrass



June Sept

Climate Change and NC Seagrass

◍ Greater 
resilience?

◍ Switch in life 
history strategy?

◍ Genetically based 
localized 
temperature 
adaptation?



Seagrass Restoration via Seeds

(© Nina Constable/WWF-UK)



Seagrass Restoration via Seeds

◍ After 23 months 22- 44% of 
seedlings survive on 
average globally

◍ Successful restoration 
requires:
○ Careful site selection
○ Large numbers of 

seeds/shoots
○ Removal of stressor

(van Katwijk et al. 2015) (Orth et al. 2020)



Seagrass Conservation & Restoration with Climate Change

◍ How do you conserve/restore seagrass under threat from 
climate change?



Can we restore seagrass to be 
climate resilient?  



The Central Dogma



The Central Dogma



Adaptive Genetic Variation

◍ Genetic variation that affects function
○ Genes are responsible for selected phenotypes



(© Nina Constable/WWF-

UK)

Climate Resilient Restoration

?

How do you conserve/restore seagrass 
under threat from climate change?

Climate Resilient Restoration



Study Sites



Environmental Variation



Environmental Association Analyses



Outlier Analyses



Overlapping SNPs and Molecular Pathways



From Maine to North Carolina



Population Differentiation 



Environmental Variation



Winthrop
Niles
Nahant
Monomoy
Madaket
Tuckernuck Island
Stonington
Beebe Cover
Ninigret Pond
Fort Wetherill

Temperature Associated Divergence?



Uncrewed Systems Monitoring: DronesThank you!  Any Questions?
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