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Sea level rise and excess nitrogen
impacts on coastal wetlands

Coastal wetlands in Northeast Florida, USA
Mangroves and marshes co-occur due to mangrove encroachment.



Conflicting findings in the literature on the influence of added nitrogen on coastal wetland

persistence and productivity

(Deegan et al. 2012, Turner et al. 2011, Morris et al. 2013, 2024,
Weaver and Armitage 2018, 2020, Dangremond et al 2020)




How does nitrogen limitation of mangroves and marsh
plants shift across hydrological environments in coastal
wetlands?

anoiBuey usiel ancubuepy UsiEp

Marsh M angrove
Influence of N on N ) ‘ Control  +n
key parameters L ¥
/ 8l 5 | 5
Conversion of v s
marsh to g
g B 5,
mangrove
Bl & | 5
e — e ——— ;‘ﬂ'_:
Modification = & 5
of root
tumover

Mineral protection of
organic matter




R3GC

Site 2- Riverside vs.

A . ole . Interior e * b
Y ¥ WETFEET Nitrogen fertilization x R,
WETFEET  hydrological position experiments

2 sites in northeast Florida

P5GN BsMN
psMC ©
P5GC

@ Edge Mangrove

o Sk Site 1- Creek edge vs. Interior
O Interior,Mangrove

[ Interior,Marsh

PAMC pacN P3Mbamc
P4GN ° BacE
TN

P2MC
P2GNPZMN

®1G6C °
P2GC PAMC

P1MN ©
P1GN

o

\ Palencia Plot Layout I;]
Fertilizer bag
Porewater
well Py
| &
o

Decomposition

bags
Fertilizer bag Root ingrowth

2 O

: O |




A Y- RN

Jocelyn Bravo and Morgan Mack, Villanova

Mangrove seedlings and marsh plants
grew more in response to excess N in the
interior of wetlands.

S. alterniflora density is declining with
added N on the creek edge (data not
shown).
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Root productivity
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What is the fate of added N in mangrove
and marsh-dominated plots and in creek edge
vs. interior environments?

15N labelling and recovery measurements
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Minimal amounts of nitrogen (N) as '°N are
retained in the vegetation. Most added N is
being retained in soil.

Adding N tends to make soil N retention more
leaky in both mangrove and marsh dominated
plots.



Hydrological influences on
nitrogen retention

Mangrove leaves retain the most '°N in
creekside (edge) environments where we know
N limitation is less. Marsh vegetation seems to
retain more N in the interior but not when N is

added

Edge soils retain more '°N than interior soils in
control plots. Added N seems to decrease this
retention.

*see Mercedes Pinzon-Delgado’s talk for

MAOM results
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Land Loss in the

GTMNERR

Most land is being lost on the
edge from a combination of
boat wakes and sea level rise.

GTMNERR has lost 6% of
wetlands in the last 10 years

~30 m coastline
recession

' mﬂ \ Aaron Freeman and Philip
\ Yang, Villanova

Image U.5. Geological Survey ‘ Image © 2023 Maxar Technologies
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Can we create a nitrogen budget for the region as coastal
erosion continues?
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Current coastal nitrogen sequestration and
change in the GTMNERR, Northeast FL, USA
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Wetland soil N accumulation rate = 308 Mg yr -
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N ITrOgen BUd get' N accumulation and release from coastal wetlands
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From Allix i unpublished Elevation . North's Soil N density x
of the 6 sites have . i . Soil N per NAR perarea mangrove area .
Reference North's . data from soil gainx N N density x . estimatesfor 50 cm depthx
. mangroves allowing . i areax area Xxarea of as a proportion
or formula estimates for . cores at three density of soil depth 1988-2021 rate of area
us to estimate rates . of GTM wetland of total wetland i
2021 sites downto wetland soil ) which are change
for marsh and areain 1988, .
45cm i linear
mangrove Allix North
separately
Marsh 3,927 2.30 2.96 6.8 2960 116,239 267 -0.82 -45 -659
Mangrove 289 5.12 2.73 14.0 2730 7,890 40 0.16 9 116
Total 4,216 124,129 308 -0.66 -36 -543

Note that these estimates are based on wetland soil nitrogen. Plants only account for about 5% of the total ecosystem stock of
nitrogen.
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