Measuring and evaluating nitrogen
removal services in oyster reefs




Consequences of oyster habitat
degradation
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Table 1. Comparison of restoration effort for five coastal
habitats in the United States.

Percentage
Habitat type Area restored® Restoration cost” global loss®

Salt marsh 36,625 3-242 50-80
Seagrass 3946 14-1035 29-65
Mangrove 1399 771 50
Coral reef 150 15-9267 20
Oyster reef 69 52-260 80-85

Grabowski et al. (2012) Bioscience




Oyster reefs may help resist eutrophication
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Viewpoint
The eutrophication commandments
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2. Eutrophication commandments

1. Thou shall protect coastal ecosystems to deliver biodiver-
sity and ecological services.
Coastal ecosystems are diverse and productive. They rank
among the most productive in the world comparable to rain-
forests (Cebrian and Duarte, 1996). In addition, coastal sys-
tems provide a series of harder to quantify ecosystem

services including nursery habitat for commercially valuable
species, nutrient filtering (Piehler and Smyth, 2011), and car-
bon sequestration. Marine ecosystem services alone are esti-
mated to be worth $20.9 trilliony~! with the majority
coming from coastal systems (10.6 trillion y~') and an addi-
tional 4.9 trillion y~! coming from wetlands (Costanza et al.,
1997). Thus of the $33 trillion total ecosystem services sup-
ply annually, 75% of these dollars are dependent on coastal
systems.
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“Indeed, a man would have to eat sixteen
dozen of these acephalous molluscs in order
to gain the 315 grammes of nitrogen he
requires daily.”

Jules Verne, 'Twenty Thousand Leagues Under
the Sea’ A




Oyster Reef Denitrification and Landscape Position

How does landscape se'tting affect oyster reef denitrification?
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Oyster Reef Landscape Position And Denitrification |
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Oyster Reef Landscape Position And Denitrification
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Denitrification
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Biotic and Abiotic Denitrification
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Results from sediment flux experimeht

No difference in rates between weeks

Average Percent Increase ¢
Shell: 24% - '
Live: 61%

Rates similar to
other oyster reefs
~and mud flats in
area during
summer.

Control : Shell Live
Treatment



Evaluating estuarine N processing
*Rigorous measurements of processes
*Net contributions to N processing

*Transferable data

All'values are dollars per hectare per year




What does estuarine N removal cost?

Figure 2 | Nitrogen Reduction Costs Differ Among Sectors and Practices, Creating Economic Opportunities for Credit Trading

Dallars per pound of annual nitrogen reduction
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Invaluable contributions...
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Many thanks...

North Carolina






