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COMPARE THE ECOSYSTEM SERVICES OF
NATURAL MARSH SHORELINES AND SILL
LIVING SHORELINES

*Wave Attenuation Wave Energy
*Vegetation Baffling Dimensions
*Oyster Baffling Dimensions

eSediment Accumulation,
Elevation

eVegetation Structure
eSubstrate Sediment Retention

*Morphology Topobathy,
Shoreline Change Rate
Sessile Organism

MEASURING ECOSYSTEM
FUNCTION BETWEEN
NATURAL AND LIVING
SHORELINE SITES

*Nutrient Cycling C, N
ePrimary Productivity Biomass
eBiodiversity Abundance

eSediment Storage Core
eOrganic Sequestration ABG-BGB
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SUNMIVIER 202
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Functional Value Indicator Method Adapted from

Wave Attenuation Wave energy RBR sensor in front of and behind structure
c (height/distance) or in front of marsh at natural sites
2
)
g Ecosystem Engineers  Abundance of C. Virginica, G. demissa, S.  Inventory quadrat plots (0.25 m?) Ridge, Rodriguez, &
"6' alterniflora (dimensions/ # Fodrie, 2017;
E individuals/area) Hanke, Posey, & Alphin,
2017
g Rugosity (Variation/area) Terrestrial laser scan
©
o
o

Shore Position Shoreline change rate (position/time) SCR pre-post installation Polk & Eulie, 2018
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Method Adapted
Species Abundance  Abundance of C. Virginica, G. demissa,  Inventory quadrat plots (0.25 m?) Harding et al., 2012; Ridge et al., 2016
L. irrorate, T. obsolete (# (C. Virginica)

Honig et al., 2015 ( G. demissa)
Zengel et al., 2016 (L. irrorate)
Levinton et al., 1995 (T. obsolete)

individuals/area)

Benthic infauna Abundance (# individuals/area) Benthic core Posey, Alphin, & Powell, 1997;
Species richness (species/area)

Nutrient Retention  Nutrients in AGB and BGB (Nutrient N and P in plant clipping Wieski et al., 2010; Loomis & Craft,
concentration) Sediment core 2010



Plant Structure

Species Abundance

Shore Morphology

Abundance (# plants/area)
Species richness (species/area)
Dimensions (height, diameter)

Abundance of C. Virginica, G. demissa
(dimensions/ # individuals/area)

Physical (elevation, acreage, slope)

Vegetation (density, canopy height,
acreage, sub-habitat)

SUIVIVIER 2020
SUIVIVIER 2021

Vegetation inventory plots (0.25 m?) Currin, Delano, & Valdes-Weaver,
Count all stems, Measure 10 random  2007; Morgan, Burdick, and Short,
stem heights, Diameter at first node 2009 Meyer etal., 2001
of those leaves

Inventory random plots (0.25 m2) Ridge, Rodriguez, & Fodrie, 2017

Topobathy using terrestrial laser
scanner and single beam
echosounder

Return signal classification



SPRING 2021

Accumulation Sediment depth Soil horizon markers (1 m?) Reed, 1989; Delaune et al., 1994;
. Cahoon et al., 2002
(depth/time)
Sediment weight and  Sediment Tile (10 cm?) Pasternack and Brush 1998;
grain size Lagomasino et al.2013

(mass/area/time)
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Functional Valu Indicator | Method | Adapted from
Primary productivity Annual standing crop (biomass  Vegetation clip plots (0.25 m?) Davis et al. 2015
/area /time)
B ) .
EIOV\,I Sos bloma.ss X Craft et al., 1991; Davis et al. 2015
(biomass /area /time) Sediment cores LOI
Sediment Storage C:N and stable isotope analysis = Sediment cores (20 cm deep, 3.5 Wieski et al., 2010; Loomis & Craft,
of C,N cm diameter), live roots and 2010; Davis et al., 2015; Kim et al., 2016

rhizomes separated and dried at
60° C



METHODS

AGB live weight

SA avg diameter

AGB dead weight SA avg height
AGB Total Mud snail plot Size
BGB Total Weight Mud Snail Plot density
Bulk Density Mussels density marsh platform
C Stock Oysters density marsh platform
C:N Ratio Periwinkles density marsh
platform
N Stock Periwinkles: 15 m size
Elevation Periwinkles: 15 m density
JR density Sediment Accumulation
SA density Sediment % >2 mm
SP density Sediment % Sand

Sediment % Silty/Clay




Vegetation .
: Site 1 LS

N Stock AGB —Site 1 NS
v —Site 2 LS
C:N Ratio sge it 2 NS
—Site 3 LS
—Site 3 NS
C Stock Mollusks
Bulk Density Elevation

Sediment Fraction Sediment Accumulation
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SUMMARY

Findings suggest differences in physical
functions with the presence of living
shorelines

Biotic functions suggest similar
functionality

Take pictures!




1 Costanza R, Pérez-Maqueo O, Martinez ML, Sutton P, Anderson SJ, Mulder K. 2008. The value of coastal wetlands for hurricane
protection. Ambio 37(4): 241-248. doi:10.1579/0044-74472008)37[241: TVOCWF]2.0.CO;2.

2 Barbier EB, Hacker SD, Kennedy C, Koch EW, Stier AC, Silliman BR. 2011. The value of estuarine and coastal ecosystem services.
Ecological Monographs 8(12): 169-193. doi:10.1890/10-1510.1.

3 Currin CA, Delano PC, Valdes-Weaver L. 2008. Utilization of a citizen monitoring protocol to assess the structure and function of
natural and stabilized fringing salt marshes in North Carolina. Wetlands Ecology and Management 162: 97-118.
doi:10.1007/s11273-007-905

4 Titus JG, Hudgens DE, Trescott DL, Craghan M, Nuckols WH, Hershner CH, Kassakian JM, Linn CJ, Merritt PG, McCue TM. 2009.
State and local governments plan for development of most land vulnerable to rising sea level along the US Atlantic coast.
Environmental Research Letters 4(4): 044008-044008. doi:10.1088/1748-9326/4/4/044008.

5 Tonelli M, Fagherazzi S, Petti M. 2010. Modeling wave impact on salt marsh boundaries. Journal of Geophysical Research 115(C9).
doi:10.1029/2009jc006026.

6 Riggs SR. 2001. Shoreline erosion in North Carolina estuaries. Raleigh (NC): North Carolina Sea Grant Program Publication. Report
No.: UNC-SG-01-11.

7 Polk M, Eulie D. 2018. Effectiveness of living shorelines as an erosion control method in North Carolina. Estuaries and Coasts 41(8):
2212-2222. doi: 10.1007/s12237-018-0439-y.

8 Neumann B, Vafeidis A, Zimmermann J, Nicholls R. 2015. Future coastal population growth and exposure to sea-level rise and coastal
flooding - a global assessment. Plos One 10(3): e0118571. doi:10.1371/journal.pone.0118571.

9 Gittman RK, Fodrie FJ, Popowich AM, Keller DA, Bruno JF, Currin CA, . . . Piehler MF. 2015. Engineering away our natural defenses:
An analysis of shoreline hardening in the US. Frontiers in Ecology and the Environment 13(6): 301-307. doi:10.1890/150065



STUDENT RESEARCHERS

Alina Herron
Allison Lapinsky
Allison Weide
Cate Arnold
Emma York Marzolf
Emory Wellman
Eva Angie Hill
Evan Hill

Frank Marshall
Ivanna Knox
Jana Haddad
Jim Long
Julianna Tresca

Kari Signor Sarah Benson
Katie Sullivan Sarah Brazil
Kayla McNeilly Sarah Donaher

Kelsey Beachman  Sarah Meissner
Kelsey Potlock Teri Dane
Mackenzie Taggart = Veda Anglin Lewin
Matthew Nolasco
Megan Lapinsky
Mellissa Dionesotes
Milei Souza

Mollie Mason
Rebecca Koch
Sarah Ashley




Sea Grant

NORTH CAROLINA

' Dr, Mariko Polk

mapolk2@ncsu.edu

Yncseagrant 9 @ncseagrant



	Slide Number 1
	Compare the ecosystem services of natural marsh shorelines and sill living shorelines 
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Summary
	Slide Number 24
	Slide Number 25
	Slide Number 26

