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Salt marshes are resilient ecosystems.
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Salt marshes are resilient ecosystems.




Salt marsh growth involves complex biological

and physical interactions.

Mineral
sedimentation

Surface
loop

Marsh growth

* Production above
(leaves) and below
ground (roots)

Sea level

* Mineral sediment

Elevation gain via depo sition

sub-surface expansion

Sub-surface
s Marsh decay and loss
Organic carbon Below-ground * Decom position
addition growth and decay .
* Erosion

Kirwan & Megonigal, 2013 -
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New England sea level rise is rapid—2.8 mm per year since 1932.

Woods Hole NOAA Water Level Station
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How are these salt marshes responding to sea level rise?
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How are these salt marshes responding to sea level rise?

_urrent models of ma
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sediment supply and low
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- vulnerable to sea level
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* Waquoit Bay marshes
have low tidal range (™1
meter) and low sediment
supply (3-4 mg/liter)
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Cores were predominantly collected in low + Core locations
marshes across Waquoit Bay estuary.
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Coring the salt marsh
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High resolution sediment ages were determined
from 219Pb profiles.

* We assume %OLead supply to the marsh is constant.

e Changes in sediment ?'°Lead activity are due to:
— 1) radioactive decay (22 year half life) and
— 2) variable sedimentation rate.

* We have 15-25 dated sediment layers since 1900 for 11 cores:
— 10 low marsh

— 1 high marsh
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The low marsh is growing more rapidly than the high marsh.
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There is an optimal place within the tidal frame for

marsh grass production.

North Inlet i Plum Island , 1
B=14.8E - 0.157E"+ 598 __ Slope=-5.3 g m™cm
? = 0.73; p=0.0001

SRR,

y . 4

é MHW  MHW
V V
I I I I I 1
40 0 40 80 120 160 200

Figure 7. Profile view of a “marsh organ” planted with S. alternifiora at
the edge of a Plum Island salt marsh. Photo by J.T. Morris, 2008
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Morris, Oceanography (2013)
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Accumulation rates are increasing in all marshes.
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Most cores indicate a turning point in elevation loss around 1970.
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Carbon density is high and is constant with depth, including

down to sediments that are greater than 1000 years old.
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Year

Carbon burial has increased since 1900 due to higher accumulation

rates, not increased soil carbon content.
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Carbon burial has increased since 1900 due to higher accumulation
rates, not increased soil carbon content.
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A vertical accommodation space allows for enhanced carbon

storage upon sea level rise.
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Preservation of organic carbon is a function of both

production and decay.
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How are these salt marshes responding to sea level rise?

e \ertical growth rates
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IMPACT OF NITROGEN LOADIN

CARBON BURIAL |
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There is a moderate nitrogen loading gradient 4 core locations
to Waquoit Bay marshes. 0.5 N Loading g/m?/year
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Nitrogen isotopes indicate anthropogenic additions

are increasing across the salt marshes.
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There is no difference in carbon burial across the nitrogen gradient

within Waquoit Bay.
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