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Eastern Oyster Natural History 

Crassostrea virginica 

üCanada to Mexico 

üHigh fecundity 

üLarval dispersal 

üPhenotypic plasticity 
ÁShell morphology 

ÁDepth 

ÁEuryhaline 

 



Osmoregulatory Plasticity 

Swannack et al. 2014 JSR 
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Mean salinity during spawning season 
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depend on genetic diversity? 
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Questions for Today 



*How much does oyster population fitness depend on 
phenotypic plasticity vs. evolutionary mechanisms 
that depend on genetic diversity? 

üDelaware Bay adaptive gene expression plasticity 

*Is larval dispersal limited in the upstream direction, 
allowing some measure of local adaptation? 

üHudson River oyster population structure 

*Do hatchery produced cohorts have reduced genetic 
diversity and if so, does it matter? 

üWild broodstock vs. aquaculture strain vs. wild 

 

Questions for Today 



Why Restore Oysters? 

*Legacy of oysters in NYC 

 

Detroit Publishing, Library of Congress, Circa 1900 



Ecosystem Services 

*Water quality from filter 

feeding (1-3 liters / hr / oyster) 

 

*Habitat provisioning 

 

*Coastal protection 

üAttenuation of wave strength 

Illustration from BOP Oyster Gardening Manual 
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NY/NJ Oyster Restoration 

*Billion Oyster Project, Harbor School 

*Oyster Research Restoration Project, HRF & partners 

*Tappan Zee Bridge Reconstruction Mitigation, AKRF 
Inc. with partners 

*The River Project, Pier 40 

*Naval Weapons Station Earle, NY/NJ Baykeepers 

*Rebuild by Design competition ɀ Staten Island living 
oyster fringe reef, SCAPE landscape architects 

*Jamaica Bay by NYCDEP 



*NOT for consumption in Hudson/Raritan Estuary 

 

*Short-lived eco-services from hatchery plantings 

üLocal benefits, high maintenance, research pilot 
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*NOT for consumption in Hudson/Raritan Estuary 

 

*Short-lived eco-services from hatchery plantings 

üLocal benefits, high maintenance, research pilot 

 

*Jump-start population recovery (stock enhancement) 

 

*Rebuild self-sustaining reefs 

Oyster Restoration Goals? 
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Just How Plastic are Oysters? 

Swannack et al. 2014 JSR 
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Delaware Bay Oysters 
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Gene ExpressionMethods 

http://www.dnr.state.md.us/ 

Delaware Bay Source Reefs 
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Delaware Bay Source Reefs 
Low salinity (10)      Mod. salinity (25) 

10 30 

9 week salinity  
   acclimation, 
then RNAseq adults 
EdgeR testing for differential expression 
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Background 

*Response to environmental variation 

üReaction Norms 




