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SEDIMENTARY COASTAL ECOSYSTEMS
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1. Salt Marsh Sediment Sourcing

2. Sediment Contributions to Accretion

3. Relevance to Restoration

OUTLINE



SPRAGUE/BATES SITE
SENSORS VS. SEDIMENT TRAPS
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SEDIMENTATION PROXIMAL TO THE 
KENNEBEC RIVER
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SEASONAL TRENDS IN 
SEDIMENT 

CONCENTRATION
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FLOOD TIDE SSC > EBB

Teng et al., (in review)



EXAMPLES FROM OTHER PREDOMINANTLY 
MARINE SOURCED SYSTEMS
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1913 – Scituate, MA

Implications for Coastal Armoring

2023 – Scituate, MA



NORTHEAST MARSHES SUSTAINED BY MARINE SEDIMENT
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1. Salt Marsh Sediment Sourcing

2. Sediment Contributions to Accretion

3. Relevance to Restoration

OUTLINE



QUESTION: HOW MUCH DOES SEDIMENT 
CONTRIBUTE TO SALT MARSH ACCRETION?

Sediment Just Fills 

Void Space 

Sediment Takes Up 

Additional Space
V.S.Marsh/Carry-On

Analogy



INORGANIC DEPOSITION VS. 
VERTICAL ACCRETION RATE

Accretion Rate=
𝑀𝑖𝑛𝑒𝑟𝑜𝑔𝑒𝑛𝑖𝑐 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛

𝜌𝑑𝑟𝑦𝑏𝑢𝑙𝑘∗ 1−𝐿𝑂𝐼𝑚𝑎𝑟𝑠ℎ



QUESTION: HOW MUCH DOES SEDIMENT 
CONTRIBUTE TO SALT MARSH ACCRETION?

Sediment Just Fills 

Void Space 

Sediment Takes Up 

Additional Space,
V.S.



TWO CAMPS ON HOW TO CONVERT 
SEDIMENTATION (MASS) TO ACCRETION (VOLUME)

Minerogenic Sediment = 1.99 g/cm3

In Situ Organics = 0.085 g/cm3

Minerogenic +

Organic = 0.42 g/cm3

In-Situ Organics = 0.085 g/cm3

Mariotti et al. (2020)

Morris et al. (2016)

In Situ Biomass Production/Preservation Estimation
Alizad et al. (2022)

CAMP 1 CAMP 2



INORGANIC DEPOSITION VS. 
VERTICAL ACCRETION RATE

Decreasing Elevation

In Situ Biomass Production/Preservation
Alizad et al. (2022)

0.2 cm/yr

Inorganic Packing Density = 1.99 g/cm3

Morris et al. (2006)

Bulk Mud Packing Density = 0.42 g/cm3

Marriotti et al. (2020)



ADDITIONAL 
EVIDENCE FOR 

FINE ORGANICS 
COMING FROM 

SEDIMENT

Hannah Chan



TWO CAMPS ON HOW TO CONVERT 
SEDIMENTATION (MASS) TO ACCRETION (VOLUME)

Inorganic Sediment = 1.99 g/cm3

In Situ Organics = 0.085 g/cm3

Inorganic +

Organic Sediment = 0.42 g/cm3

In-Situ Organics = 0.085 g/cm3

Mariotti et al. (2020)

Morris et al. (2016)

In Situ Biomass Production/Preservation Estimation
Alizad et al. (2022)

CAMP 1 CAMP 2





1. Salt Marsh Sediment Sourcing

2. Sediment Contributions to Accretion

3. Relevance to Restoration

OUTLINE



WHAT DO THESE TWO WETLANDS HAVE 
IN COMMON?

Tannery Brook, NH Old Pond, ME

Non-Tidal Freshwater Marsh Tidal Salt Marsh



Photo Credit: Maine Coast Heritage

Cousins River, Maine

“Repairing a dyke” by Azor Vienneau

Abandoned dyke

Abandoned

Farmland

REASON ELEVATIONS ARE SO HIGH ON COUSINS MARSH

Image from Susan Adamovitc

Walsh Preserve

MCHT



Sluice valve/Aboiteau

EMBANKMENTS AND CLAPPER VALVES

“Repairing a dyke” Azor Veinneau; Nova Scotia Museum, Accession number 87.120.2; 

SMARTeams Runnel Workshop, March 2, 2020
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LEETES ISLAND, GUILIFORT, CT

1917
2006

Photo Credit: Ron Rozsa (c/o Geoff Wilson)
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Peck et al. (in review)
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DEPOSITION VS PONDING

0 0.02 0.04 0.06

Cs-137 (Bq/g)

0

5

10

15

20

25

30

35

D
e

p
th

 (
c
m

)

Old Pond, Hancock ME

Marsh

Pond/Pan

0 0.05 0.1 0.15 0.2

Cs-137 (Bq/g)

0

5

10

15

20

25

30

35

D
e

p
th

 (
c
m

)

Cousins, Freeport, ME

Marsh

Pond/Pan

Tatia Bauer, MCHT 

2.0 mm/yr

Marsh Core Pond Core

Marsh

Pond

0.2 mm/yr



m NAVD88

1
.4

2
.0

N

ELEVATIONS ON COUSINS 
MARSH



EXPERIMENT WITH NATURALLY DRAINING 
POND



SEDIMENTATION IN POND VS. 
DRAINED POND
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POLLEN/
FORMANIFERA 

INSIGHT
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1. Salt Marsh Sediment Sourcing

2. Sediment Contributions to Accretion

3. Relevance to Restoration

OUTLINE



THANK YOU

Molly Autery Hannah Baranes Tim Cook Frances Griswold

Erin Peck Julie Walker Brian YellenWenxiu Teng Qian Yu

Niamh Gallen Meagan McKiernan



SALT MARSH CARBON DENSITY
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https://www.northeastoceandata.org



ACCRETION RATES AND ELEVATION 
CHANGE
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1. Sediment Delivery, Deposition and Sourcing

Papers: Teng et al. (in review, B); Woodruff et al. (in review … well almost); Cook et al., (in prep)

Data Product: Northeast USA Tidal Wetland and Elevation Change Viewer

Data Product: High-Res Mapping of Suspended Particulate Matter in Global Coastal Waters

2. Carbon Storage Assessments 

Papers: Turek et al. (in press); Peck et al. (in review, A); Teng et al. (in review, A); Yellen et al. (in prep).

Data Product: Northeastern Ocean Data Salt Marsh Blue Carbon Viewer 

3. Controls on Resilience & Relevance to Restoration

Papers: Peck et al. (in review, B)

Data Product: Linear Ditches of Northeastern U.S. Coastal Marshes from Maine to Virginia

RECENT NECASC SPONSORED SEDIMENT/MARSH 
WORK
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