
Evaluation of Former Mangrove Restorations Using Sediment 
Samples as a Basis for Restoration Success and Resiliency

Mangrove ecosystems dominate Florida’s coastline and are an important ecological 

resource that provide habitat to various fish and bird species, protect vulnerable coastline 

infrastructures during tropical cyclones, and sequester atmospheric carbon dioxide in 

vegetative biomass and peat soil deposits. Mangrove ecosystems are under pressure due to 

global sea-level rise, hurricanes, increased nutrient outflows, and hardened inland 

infrastructure that prevents landward migration of mangroves. Natural mangrove 

ecosystems can build soil and fight against sea-level rise, and restored 

mangrove ecosystems must also be able to be resilient to sea-level rise and excessive 

nutrient inputs to remain as functional and healthy ecosystems. Historically, restored 

mangrove ecosystems have been able to do so, but are not predicted to keep pace with the 

accelerating sea-level rise. 
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Are restored mangrove ecosystems equally effective in sequestering 
atmospheric carbon into above and below-ground biomass compared to 
natural mangrove ecosystems, reflecting their overall health and 
stability?

Henderson Creek, Florida
Restored and natural mangrove 
sites along the Florida Gulf Coast 
were carefully chosen based on their 
similar elevation profiles, ensuring 
comparability in environmental 
conditions for subsequent analyses.

This study utilized sediment core samples obtained from natural and 

restored sites within Henderson Creek. We processed these samples by 

cutting them into "cookie” slices all the way down the length of the 

core (30-40 cm), with each slice measuring 1-2 cm in height. From 

these cookies, aliquot samples were extracted and directly placed into 

crucibles. Subsequently, the samples underwent firing at two different 

Loss on Ignition (LOI) temperatures: 550°C and 990°C. The resulting 

data were derived from the analysis of these samples.

“cookie” slice aliquots in respective crucibles

Figure 1 Figure 2

Figure 1 presents the average values of % Organic Matter, Moisture Content (%), and % Calcium 

Carbonate Dry for the natural sites, with corresponding depths indicated. These values 

demonstrate some variability down the core, with few fluctuations evident across different depths, 

indicating minimal variations in sediment composition and environmental conditions throughout 

the sediment profile.

Figure 2 illustrates the average values of % Organic Matter, Moisture Content (%), and % Calcium 

Carbonate Dry for the restored sites, with corresponding depths indicated. Notably, at shallower 

depths, the values appear similar to those of the natural site, indicating some consistency in 

sediment composition nearer to the surface. However, greater variability is observed at deeper 

depths, suggesting potential environmental and compositional changes with depth.

Discussion:

These results underscore the importance and effectiveness of restoration efforts in enhancing 

ecosystem health and stability. However, further studies are warranted to delve deeper into the 

mechanisms driving the observed variability, particularly at greater depths within the restored 

sites. Additionally, longitudinal studies assessing the long-term efficacy of restoration efforts and 

their impacts on sediment composition, biodiversity, and ecosystem functioning are essential for 

comprehensive understanding and informed management strategies. Overall, these findings 

highlight the potential for restored sites to emulate the stability and health of natural sites, 

contributing to the conservation and restoration of freshwater ecosystems.
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