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• Founda tion Species 
Provides habita t for many 
associa ted species and fulfills 
important ecosystem services 
in the coasta l zone

• Ecosystem Services 
• Fisheries habita t 
• Food source
• Sediment stabiliza tion 
• Wave energy a ttenua tion
• Nutrient cycling
• Carbon storage 
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Dunic et a l. 2020

India n River 
La goon (IRL)
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58% decline in Indian River Lagoon seagrass extent since 2009

(Morris et a l. 2021)
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Banana  River 
Lagoon (BRL) 

Mosquito Lagoon (ML) 

Centra l IRL 
(CIRL) 

South 
Centra l 
IRL (SCIRL)

Southern 
IRL (SIRL)

Northern 
IRL (NIRL)
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Sea gra ss C stocks
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Fourqurean et a l. (2012)

Krause et a l. (2025)

The median globa l soil Corg stock estima te is 24.2 Mg Corg ha −1

The mean globa l soil Corg stock estima te is 37.7 Mg Corg ha −1

The median globa l soil Corg stock estima te is 33.2 Mg Corg ha −1

The mean globa l soil Corg stock estima te is 36.8 Mg Corg ha −1
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Fourqurean et a l. (2012)
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Main Question –  

What is the current belowground C stock in 
the Indian River Lagoon? 
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• In situ seagrass estima tes -  % cover, height , shoots
• Porewa ter @ 10 cm for sa linity, NH4

+, NO3
-, TP

• Soil Cores –   ≤ 30 cm, sub- sectioned into 5 cm
• Organic Matter Content 
• Bulk Density 
• Tota l C 
• Tota l Inorganic C
• Tota l N 

• Gra in Size Cores –  10 cm depth
• Water Qua lity from monthly ambient sampling  

Sa mple Collection



IRL sediment C stock
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What is the current belowground C stock in 
the Indian River Lagoon? 

12. 38 

37.7 ± 1.1 



Sea gra ss Covera ge
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Canopy Height (cm)
F = 2.58, p = 0.05 
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AB AB
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Shoots (# /m2)
F = 3.74, p = 0.014 
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Cover (%) 
F = 3.52, p = 0.018 
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Tota l IRL C stock

15

0
2
4
6
8

10
12
14
16
18
20

ML NIRL BRL CIRL SCIRL SIRL

(M
g 

C/
ha

) 

ABG
Soil



Seagrass Extent (ha)
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Are there differences in sediment and 
porewater characteristics across 
sublagoons that may be driving recovery? 



Wa ter Qua lity
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Tempera ture (°C)

Sa linity (PSU)
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AA

NH4
+ (μm)

F = 6.09, p = <0.0001 
NO3

-  (μm)
F = 4.70, p = 0.0004 

TP (μm)
F = 2.51, p = 0.031

Sediment Porewa ter Nutrients 



SOM (%)
F = 0.73, p = 0.61 

Bulk Density (g/cm3)
F = 2.70, p = 0.05 

Corg (%)
F = 0.36, p = 0.85 

N (%)
F = 0.44, p = 0.82 

Clay (<2 μm)
F = 1.58 p = 0.21 

TIC (%)
F = 1.49, p = 0.23

Sediment Cha ra cteristics 



TIC (%)
F = 11.1, p = < 0.0001 

A AB

B

SOM (%)
F = 3.57, p = 0.029

A AB
B

Corg (%)
F = 5.03, p = 0.007
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N (%) 
F = 6.08, p = 0.002
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B

Bulk Density (g/cm3)
F = 0.47,  p =  0.62

Clay (<2 μm) 
F = 1.71,  p =  0.18

Sediment Cha ra cteristics 

Transect Loca tion (m) Transect Loca tion (m) Transect Loca tion (m) 



Sediment Porewa ter Nutrients
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NO3
- (μm)

F = 0.52, p = 0.60 
TP (μm)
F = 0.13, p = 0.88 

Transect Loca tion (m) Transect Loca tion (m) 

NH4
+ (μm)

F = 1.00, p = 0.37

Transect Loca tion (m) 



Porewa ter Sa linity

22

A BB
F = 10.00, p = < 0.0001 

Transect Loca tion (m) 



Porewa ter Sa linity
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F = 3.52, p = 0.018 
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18 psu 
(Morris et a l. 2020)



Conclusions + Future Work
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Conclusions
• Current mean IRL C stock = 12.72 Mg C ha -1

• Range: 7.98 –  14.52 Mg Corg ha -1

• Significant spatia l and tempora l variability in 
sediment and porewa ter cha racteristics across 
sublagoons
• Significant differences in porewa ter sa linity 

were observed across sublagoons and plots
• Sediment cha racteristics, including organic 

ma tter content and bulk density, va ried 
significantly across plots

• Nutrient concentra tions in porewa ter, 
pa rticula rly NH₄⁺ and NO₃⁻, va ried across 
plots

Krause et a l. (2025)

24.7 Mg C ha -1 38.6 Mg C ha -1 



Conclusions + Future Work
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Future Work
• Fine-Sca le Monitoring of Porewa ter Sa linity

• Seed bank ana lysis + germina tion studies
• Quantifying Sediment Stability 
• Subregiona l Restora tion Planning 



Questions? 

ltsimpso@sjrwmd.com
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