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SEAGRASS ECOSYSTEM: FLORIDA BAY
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Multiple Climate Driven Coastal Stressors 



Oxygen Dynamics
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Nighttime - Water Column
Buffering Leaf Hypoxia
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Water Column Hypoxia 
Corresponded to Meristem 
H2S Intrusion
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Meristem H2S Intrusion During 
Highest Temperature and Lowest Water 
Column O2
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Low Light Experiments
High Frequency of H2S in 
Meristems
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Salinity Limits Leaf O2 Flux in Light- 
Enhances Consumption in Dark
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Salinity Limits Oxidation
H2S Intrusion Dark
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Parameterize
Seagrass Model
Focus on Multiple Stressors

INTEGRATE MECHANISTIC UNDERSTANDING 
INTO ECOSYSTEM MODEL

Madden et al. 2016



Climate Change Seagrass Scenarios
1. Increased Nutrient Pulses (x1.25, 1.5), Stimulate Phytoplankton Blooms, 
Lowers Light at Canopy, and Drives Down Seagrass Biomass



Climate Change Seagrass Scenarios

2. Hypersalinity (55 psu) Directly 
Lowers Photosynthesis and 
Biomass  

3. Increase in Temperature 
(+3oC) Increases 
Photosynthesis and Biomass

Missing from the Current Seagrass Model: Hypersalinity/Temperature Effects 
on Oxygen in the Water Column!



Water Column Oxygen Dynamics Module Florida Bay

Quezada, Koch, Talley, Madden
(2025-2027 in development)



South Florida and Globally
Large-Scale Seagrass Mortality “Die-Off” Events
Attributed to Hypoxia- multiple drivers

After: Robblee et al. 1991 Hall et al. 2016

1987-1990
~95 km2

2015
~88 km2



Large Scale Seagrass Mortality Events 
Nutrient Pulses to Water Column Florida Bay

•Pulsed Event (4,000 ha major die-off ~6,000 kg P)

Western/Central Bay Eastern Bay

4.1 to 4.8
mmol P m-2

1.1
mmol P m-2

1 m Depth
(4-5 µmol P L-1)

40 km2



October 22, 2025 (Tin Can Channel)



Caution: Under Climate Change
Objects may be closer than they appear

Take Home Message



Questions?





I. 1.5 Foot SLR Increase (9.5 mm y-1)
II. +1.5 oC Temperature Increase  
III. 490 ppm CO2 
IV. +/- 10% Change in Precipitation 

Specific Future Climate Scenarios (2060) 



Climate Effects on Seagrass Ecosystems
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