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Conflicting findings in the literature on the influence of nitrogen on coastal wetlands
(Deegan et al. 2012, Turner et al. 2011, Morris et al. 2013, Weaver and Armitage 2018, 2020, Dangremond and Feller 2020)
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Conflicting findings in the literature on the influence of nitrogen on coastal wetlands
(Deegan et al. 2012, Turner et al. 2011, Morris et al. 2013, Weaver and Armitage 2018, 2020, Dangremond and Feller 2020)



How do increasing nitrogen loads influence retention of nitrogen in
coastal wetlands 2
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APL Context for nitrogen questions: Modeling mangrove ability to keep
WETFEET pace with sea level rise in northeast Florida, USA
with the new Coastal Wetland Equilibrium Model (CWEM)
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Physical inputs:
Climate, tidal properties,

Biological Inputs:

. Greenhouse Field
_ . sea level rise scenarios,
Warming Vegetation ¢ __ sediment concentration
effects on: elevation range,

root growth,  peak biomass,

organic matter BG production,
decay rate max root depth,

K OM decay, soil/C
_

Year Century
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& Key model outputs:

Soil elevation change,
ecosystem carbon gain

Morris et al. 2023, Earth’s Future But what about nitrogen gain?



Earth’s Future [ KEY FINDINGS:

RESEARCH ARTICLE  Mangrove Trees Outperform Saltmarsh Grasses in Building Mangroves build elevation more

1010297202258 003202 Elevation but Collapse Rapidly Under High Rates of ,
. effectively than marshes (can
Special Section: Sea-Level Rise
Prediction in coastal .y . . p tolerate 8 mm/yr) but also go
geomorphology James T. Morris' ', J. Adam Langley?, William C. Vervaeke®, Nicole Dix*, Ilka C. Feller®,
Pam Marcum?, and Samantha K. Chapman® down more qUiCkly.
f
—— Mature Avicennia
Nervandes Puicamnns Both salt marshes and mature
—— S altemiflora mangroves can collapse 60-80
years from now at a moderate
40 cm SLR 60 cm SLR 100 em SLR sea level rise scenario.
100 - . _ ,
A b c /
a /
= 80 - - - 7
< /
=
g 60 - - - /
= Vs
’
o 40 - - g - 7
= ——— MeanSea _-~" -7 /
> Level _ .-~ d /
o 20 4 - = - i 4
i PPt e 27 Coastal Wetland Equilibrium Model
- ..--’"" . _ . — . . : . f_,,,-"f (CWEM) Results for GTMNERR, FL,
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 ﬁb 8IO 160 USA with Jim Morris, Univ. of South
Years Years Years CCII'O““C!



Field-based SET data and planting experiments echo these findings
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How do the high accretion rates of mangroves translate into nitrogen
gains with rising seas?

—— Mature Avicennia Total Annual Nitrogen
— Juvenile Avicennia . . .
—— S alterniflora accretion accretion gained

(mm) (mm/yr) (Mg/ha)

Elevation (cmm NAVD)

100 - Juvenile mangrove 25 173 7.3 6.66
80 - 50 302 4.9 11.63
75 432 5.4 16.63
60 - 100 523 -6.7 20.14
;_..r Mature mangrove 25 112 4.7 4.31
40 - P
P - 50 234 5.0 9.01
20 - o 60 em SLR 75 337 0.5 12.97
N ,....-""" 100 223 1.1 8.59

To put this in perspective, a 5000 ha mangrove restoration could yield
0 20 40 60 80 100 g Pemp J y
0.024 Tg of nitrogen storage after 25 years,
Years assuming an average 5mm/yr accretion rate.
Benefits to estuaries in the short term could be enormous!
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PRELIMINARY FINDINGS
Ecosystem Components Nitrogen Retention:

After 3 months, most '°N label is recovered in soil,
as urea must first be processed by microbes.

Interior plots have more soil organic matter and
edge (creekside) plots are more mineral,
potentially impacting'°N binding.

Effects of fertilization on N retention are
preliminary but seem to suggest some priming in
most cases.
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Vegetation & Leaf Label Recovery (%)

PRELIMINARY FINDINGS

Vegetation Nitrogen
Retention:

After 3 months, more >N
label is recovered in
mangroves than in marsh
vegetation.

Counter to our
predictions, edge plot
mangroves are retaining
more
nitrogen than interior plot
mangroves
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PRELIMINARY FINDINGS
Soil nitrogen retention over
time:

Edge plot soils in
mangroves are retaining
more nitrogen than interior
plots.

Marsh soils seem to be
holding more nitrogen than
mangrove soils, particularly

in edge plots.
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