
Spartina alterniflora marsh development on 

nutrient-rich dredged materials in a large-scale 

restoration project in mid-Chesapeake Bay: a 

case of silicon depletion? 

Lorie W. Staver, J. Court Stevenson, 
Jeffrey C. Cornwell, Michael S. Owens 

and Philippe Hensel* 
University of Maryland Center for Environmental Science 

* NOAA National Geodetic Survey, Silver Spring, MD 



Courtesy U. S. Army Corps of 

Engineers 



0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.8 

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 

M
e

te
rs

 A
b

o
v
e

 S
ta

ti
o

n
 D

a
tu

m
 

Annual Mean Sea Level  
in Chesapeake and Delaware Bays 

Baltimore--3.2 mm/yr 

Lewes--3.3 mm/yr 

Solomons-- 3.5 mm/yr 

Cambridge--3.6 mm/yr 



Cell 3D 
Cell 4D 

12.7 ha 9.5 ha 



Pore water concentrations (µmol L-1) 

Fall 2005 Mean ± SE, n = 18 
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Year 

Å SRP increasing in both surface (<12 cm) and deep (>20 cm) 

Å NH4
+ decreasing in both surface and deep 

Changes in pore water NH4
+ and SRP in 

Dredged Material 



2006 

Planting Lush growth 

Die-back Re-colonization 



Substrate effect on S. alterniflora 

aboveground biomass production 

Å Fluctuating biomass on dredged material, more stable 

biomass on sand 

Å Initially almost double the biomass on dredged material 

as on sand 
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Marsh characteristics associated with 

high fertility sediments: 

ÅLodging 

ÅLow root:shoot 

ratio 

ÅFungal infection 

ÅLeaf speckling 

ÅMuskrat grazing 



Marsh characteristics associated with 

high fertility sediments: 

ÅLodging 

ÅLow root:shoot 

ratio 

ÅFungal infection 

ÅLeaf speckling 

ÅMuskrat grazing 

Substrate AG (gdw m-2) BG (gdw m-2) RSR 

 

Dredged 

Material 

1599 210 0.13 

Sand 974 280 0.29 

Poplar Island Biomass 2010 

g Dry Weight m-2
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Marsh characteristics associated with 

high fertility sediments: 

ÅLodging 

ÅLow root:shoot 

ratio 

ÅFungal infection 

ÅLeaf speckling 

ÅMuskrat grazing 

Fusarium infections 

on S. alterniflora 

stems (left) and S. 

patens inflorescence 

(right). 



Marsh characteristics associated with 

high fertility sediments: 

ÅLodging 

ÅLow root:shoot 

ratio 

ÅFungal infection 

ÅLeaf speckling 

ÅMuskrat grazing 

Reference Marsh Dredged Material 



Marsh characteristics associated with 

high fertility sediments: 

ÅLow root:shoot ratio 

ÅFungal infection 

ÅLodging 

ÅLeaf speckling 

ÅMuskrat grazing 

Location Sept. 2008 2007-2009 

Dredge 50 (0.04) 192 

Sand 4 (0.06) 19 

Pers. Com.,  Chris Guy and Pete McGowan, USFWS 

USFWS Muskrat Capture (level of effort) 


