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Salt Marshes Provide Many Ecosystem Services
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Salt Marshes are under threat by

Sea Level Rise

Possible future sea levels for different greenhouse gas pathways
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Coastal Carbon Cycling is Complex!

Gross primary production
CO, (97)

Sequestration
Fresh SGD.




Coastal Carbon Cycling is Complex!
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Coastal Carbon Cycling is Complex!
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The Seven Mile Island
Innovation Laboratory (SMIIL)

- 62 sq. kilometers of tidal marshes, coastal
lagoons, shallow bays, sounds, and tidal
inlets

- Test bed to advance and improve dredging
and marsh restoration techniques

- Bisected by the Atlantic Intracoastal
Waterway which the US Army Corps of
Engineers maintains for safe maritime
navigation

SEVEN MILE ISLAND INNOVATION LAB
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Research Goals
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2. Monitor how the system responds to episodic events
and evaluate long-term change
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PHOTOSYNTHESIS (P)
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Research Article

Multiyear monitoring reveals seasonal and short-term
dynamics of ecosystem metabolism in a temperate salt
marsh channel

Emily J. Chua, John Supino, Kristen E. Fogaren, Hilary |. Palevsky

This is a preprint; it has not been peer reviewed by a journal. v

https://doi.org/10.21203/rs.3.rs-6759348/v1
This work is licensed under a CC BY 4.0 License




mmol O2 m'2 d’

mmol 02 m'2 d'1

400

200

o

)
o
S

400

-600

100

-100

-200

-300 f

-400

Daily
GPP

i, T

ER

-

NEM

50 100 150 200 250 300 350
Day of Year

300
200 1
100

100}
200}
300}
400 L

S0r

Monthly
GPP

ER

1 2 32 & § 6 7 8 9 1071 12
Month of Year

Daily and monthly climatological mean
metabolic rates calculated from the
entire time series across all three
channel sites. Site means were taken
by day of year for a) gross primary
production (GPP) and ecosystem
respiration (ER) and c) net ecosystem
metabolism (NEM), and by month of
year for b) GPP and ER and d) NEM.
The mean Monte Carlo propagated
uncertainty is represented as shading
in a) and c) and error barsin b) and d).

Mean NEM
-29.4 mmol O, m~2d"1



wlh o i




Are ponds growing in number?

How does this microhabitat work within
s« the greater salt marsh carbon cycle?

-~

A w. W = ™ v
How does this affect the Carbon storage
capacity of the marsh platform?
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Let’s monitor!
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* Seasonal and annual cycle in temperature and DO
* DO undersaturation in summer and supersaturation in late fall and winter
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Pond NEM is net heterotrophic!

Mean NEM
-153.07 mmol O, m~2d"1

»

-100 |- D gl ) ’ . :) '

T AL L 4
4 a8 & ®
- L J

\
-200 - 45

-"‘ .‘- - "H
\ {

. :

> |




wetlandsinstitute.org Thin-layer enhance il Historic Dredge Placement

Gull Island Nummy Island

Is there a negatlve S|de effect for the ecosystem when sedlment
placement occurs, and does it change ecosystem productivity?
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Sturgeon Island

Aug 1-2: Floats Deployed

Aug 19- Sept 18:

* Lower East Float lost

+ East Float ends up staked in
marsh

Sept 18:

* Northwest Float moved further out

* North Float moved further out

+ East Float redeployed

Sept 22: Placement begins

Sept 29: Placement suspended

Oct 1- Oct 4: Tropical Storm lan

Oct 2-Oct 3:

» East Float breaks free (recovered)
and decommissioned

* North Float breaks free (lost)

* Northwest Float breaks free
(returned to TWI)

Oct 6:

*  West Float decommissioned

Oct 7: Placement resumes

Oct 9:

* Northwest Float redeployed

* North Float redeployed

Oct 28: Placement ends

Dec 7:

* Northwest Float decommissioned

* North Float decommissioned




Gull Open Water Platform
] | |

Oct 16

Sturgeon Island

Aug 1-2: Floats Deployed

Aug 19- Sept 18:

* Lower East Float lost

+ East Float ends up staked in
marsh

Sept 18:

* Northwest Float moved further out

* North Float moved further out

+ East Float redeployed

Sept 22: Placement begins

Sept 29: Placement suspended

Oct 1- Oct 4: Tropical Storm lan

Oct 2-Oct 3:

» East Float breaks free (recovered)
and decommissioned

* North Float breaks free (lost)

* Northwest Float breaks free
(returned to TWI)

Oct 6:

*  West Float decommissioned

Oct 7: Placement resumes

Oct 9:

* Northwest Float redeployed

* North Float redeployed

Oct 28: Placement ends

Dec 7:

* Northwest Float decommissioned

* North Float decommissioned



Sturgeon Island

Aug 1-2: Floats Deployed

Aug 19- Sept 18:

* Lower East Float lost

+ East Float ends up staked in
marsh

Sept 18:

* Northwest Float moved further out

* North Float moved further out

+ East Float redeployed

Sept 22: Placement begins

Sept 29: Placement suspended

Oct 1- Oct 4: Tropical Storm lan

Oct 2-Oct 3:

» East Float breaks free (recovered)
and decommissioned

* North Float breaks free (lost)

* Northwest Float breaks free
(returned to TWI)

Oct 6:

*  West Float decommissioned

Oct 7: Placement resumes

Oct 9:

* Northwest Float redeployed

* North Float redeployed

Oct 28: Placement ends

Dec 7:

* Northwest Float decommissioned

* North Float decommissioned




Sturgeon Island

Aug 1-2: Floats Deployed

Aug 19- Sept 18:

* Lower East Float lost

+ East Float ends up staked in
marsh

Sept 18:

* Northwest Float moved further out

* North Float moved further out

+ East Float redeployed

Sept 22: Placement begins

Sept 29: Placement suspended

Oct 1- Oct 4: Tropical Storm lan

Oct 2-Oct 3:

» East Float breaks free (recovered)
and decommissioned

* North Float breaks free (lost)

* Northwest Float breaks free
(returned to TWI)

Oct 6:

*  West Float decommissioned

Oct 7: Placement resumes

Oct 9:

* Northwest Float redeployed

* North Float redeployed

Oct 28: Placement ends

Dec 7:

* Northwest Float decommissioned

* North Float decommissioned







I

1]

S)
|

w
o
o
pumte |

e

o

o
|

DO Conc. (umol/L)

s @p
ol o e

o

300

N
(o))
o

DO Conc. (umol/L)
N
o
o

150

‘ Diel Cycles

1 1 |

Sep 01 Sep 02

Sep 03

Sep04 Sep05 Sep06 Sep07
2023

Dredging

)0 -

‘ Tropical Storm

Sep 18  Sep 20

Sep22 Sep 24

Sep 26

Sep28  Sep 30
2023




NEM is slightly heterotrophic naturally.
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Sediment placement created strong net heterotrophy.
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Tropical Storm Ophelia created strong net heterotrophy.
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The system returns to some kind of normalcy soon after.
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Conclusions

NEM is a useful measurement of ecosystem
productivity and health and how we can evaluate the
success of NBS strategies.

SMIIL salt marsh channels are naturally heterotrophic :}-ﬁf
without ongoing sediment placements. Salt ponds are
VERY heterotrophic.

Both sediment placement and tropical storms . B
resulted in relatively strong heterotrophic signals that ¢ &
were short lived over an area < 1.5 kmZ. Tk

Dredged sediment placements may offer a nature-
based solution to beneficially use unwanted sediment
for marsh resilience, with minor consequences for
ecosystem productivity and carbon biogeochemistry.
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Shameless Plug

I’m hitting the job market soon!

I’m interested in a wide varlety of marip-
scientific work, eitheri=-

postdoc! And depe _
America, I’'m definit__, spento moving!

I’d love to learn more about nutrient cycles,
ocean physics’ role in metabolism, mCDR
studies, NBS studies, etc.

Please let me know if you or someone you
know is looking for someone with my
expertise!
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Figure 2. FY 2022 USACE CW Regular Direct Appropriations (in Millions) by Business Line"2

M Navigation (NAV)
Flood Risk Management (FRM)
M Aquatic Ecosystem Restoration (AER)
M Recreation (REC)
Hydropower (HYD)
' Regulatory (REG)
B Environmental — Stewardship (ENS)
M Environmental - FUSRAP (FUSRAP)
Emergency Management (EM)
Flood Control and Coastal Emergencies (FCCE)
B Water Storage for Water Supply (WTR)
W Environmental - Infrastructure (El)
B Expenses (EXP)
B OASA(CW)
Water Infrastructure Finance and Innovation Program (WIFIA)
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