NC Salt Marshes: Threats and Conservation Opportunities
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Barriers to Landward Migration
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Significant decline in Spartina alterniflora biomass in 2011-12
in MCB Camp Lejeune marshes and Carteret County fringing marshes
Marsh plant decline followed by Littoraria snail increase

MHB 2009
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* Significant decline in Spartina alterniflora biomass in 2011-12
in MCB Camp Lejeune marshes and Carteret County fringing marshes
* Marsh plant decline followed by Littoraria snail increase

MHB 2018
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Relative Sea Level Rise

Beaufort NC tide gauge
Long term (1953-2018) SLR=3.1 mmyr?
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NOAA NWLON; Valle-Levinson et al. 2017 GRL



Marsh Response to Sea Level Rise
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NC salt marshes

* microtidal

<20 mg/I SSC

* Low end of Spartina primary production

<1.5m




NC Salt Marsh Elevation Change
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Importance of Elevation Capital for Marsh Sustainability
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Land Surface Slope
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Predicted Marsh Migration varies by slope and SLR rate

MCB Camp Lejeune marshes

-No built infrastructure barriers at these sites

-Species change and marsh expansion at coastal sites

Traps Bay

Lowest (0.3m)

______

Medium (1.3m)

Freeman Creek

Medium (1.3m
Lowest (O'3m) ( )—(erbert etal. 2018
DCERP Annual Report



Migration Corridors critical to maintaining marsh habitat

* Chesapeake Bay — 94 km? of drowned eroded marsh replaced by 101 km? new marsh in uplands over last century
(Schieder et al. 2018)

e Carteret County NC — Marsh landward expansion documented at half of non-bulkheaded sites, but only 16% maintained arec
-Bulkheaded sites, with no landward expansion, had 3x higher net loss of marsh area

g Burdick et al, Submitted Est&Coasts

» Statewide modeling efforts to identify and protect corridors for marsh migration

TNC Resilient Coastal Sites for Conservation in the South Atlantic US (2019) https://www.nature.ly/SEcoast

NC NWL Action Plan Coastal Habitats Appendix B
Olander and Warnell https://storymaps.arcgis.com/collections/2154ab2816674f7d8c7429fe87f48830?item=4



https://storymaps.arcgis.com/collections/2154ab2816674f7d8c7429fe87f48830?item=4

Marsh Erosion
Fringing Salt Marshes occupy 65% of the NC estuarine shoreline (8000 miles of marsh)




Erosion of marsh shorelines

. below 1.5 meters
. 1.5 - 3.5 meters
D above 3.5 meters

A0 milen

NC Shoreline Change Rates

-0.8 m/yr Albemarle Pamlico Sound
(Riggs and Ames 2003, Eulie et al. 2017)

-0.6 m/yr Neuse River Estuary
-0.5 m/yr wetland shorelines
(Cowart et al. 2011)

-0.3 m/yr New River Estuary
-0.2 m/yr marsh shorelines
(Currin et al. 2015)

But, within a study area, little correlation between
fetch/wave energy and erosion rate
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Presentation Notes
Fetch provides a decent first order estimate – but we need to do much better.  

Sites with similar fetch experience different wave energy due to 
Predominant wind direction
Nearshore bathymetry





Erosion of marsh shorelines

New River Estuary bank erosion
--~17,500 m3 yr?!

Erosion greatest when marsh edge is exposed
-can minimize hurricane impacts (Currin et al 2008, Gittman et al. 2014)
-scarped marsh edge > ramped edge (Theuerkauf et al 2015)

NRE marsh sediment accretion 3 mm/yr
+~15,000 m?3 yr

Currin et al. 2015
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Climate and Anthropogenic Drivers Impacting Coastal Wetlands
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