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BACKGROUND
Loadings in CH Peace R 
and Caloosahatchee are 
very high compared to 
other estuaries >1000 tons 
P/yr, need better estimates
Results in macroalgae; now 
have repeated macroalgae 
events.
Excess macroalgae results 
in hypoxia and nutrient 
flux
Also have coastal hypoxic 
events exacerbated by 
nutrient export.
 

Example increased sed P 
w/eutrophication, Ji et al. 2023

Example hypoxic sulfur event
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BACKGROUND
Problem statement: can reducing 
nutrient loads decrease bloom 
severity? Need model improvements 
and more data
Karenia models have been missing 
loading rates from land and 
processes affecting sediment 
nutrient fluxes
How far out do excess nutrients 
extend into Gulf?
(Chen & Li 2025 – Diatoms, 
Synechococcus, P,N, sediment, but no 
benthic algae, no sediment P data, no 
hypoxic flux…) also Testa et al. 2013
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IMPLEMENTATION
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sedimentation, 
sediment nutrients, 
sediment core O2 
flux, SGD tracers, 
sediment organic 
content  and stable 
C,N isotopes
Benthic communities
rRNA genetic samples

Marlin Smith Thesis 2025

Transects water column and sediment to 20 m.
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IMPLEMENTATION

Water column
rRNA genetic samples, and stable C,N 
isotopes
water column profiles, particle counts, 
nutrient samples,  % CaCO3, CDOM, 
temperature, pH, salinity and 
modeling.  
Wet and dry season, pre-post 
hurricane Ian.

Trevor Tubbs Thesis 2025
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PROCESSES, DATA 
NEEDED

Oxygen profiles, stratification, 
algae influence on flux- and data

N/P loading estimates -
excessive loading over time 
increases sediment organics and 
bound P out into Gulf which can 
increase nutrient supply to the 
water column. Storm effects..
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Nitrogen fixation - 
Hemiaulus, Desulfovibrio 
diel measurements
Initial plankton 
communities and 
succession- 16S rRNA gene 
amplicon sequencing
Include benthic algae and 
benthos as state variables. 
Measure sediment P and 
add hypoxic effects on 
sediment flux into models

Data and Model 
Needs

Hemiaulus /Richelia July 2023
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