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Turtlegrass Die-off During the Summer of 2015



Turtlegrass Detritus Produced with Die-off
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Comparison to 1987

From B. Furman



Estimated Thalassia Die-off Area (Jan. 2015)



Seagrass mortality and algal blooms:   

hypothesized causes

and feedback loops
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2015: Low Rain and High  Salinity

From: K. Kotun



Salinity gauge

Creek flow gauge
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105,000 acre-feet MFL rule threshold

Lowest value ever recorded since the 5 creek flow 

gauges were installed in 1996.                        

August 2015 – 77,602 acre-feet 

Average



Record High Salinity in North-Central Florida Bay 

During the Summer of 2015 



Mapping Florida Bay SalinityMapping Florida Bay Salinity
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Percent Saturation Dissolved Oxygen at Buoy Key (2015) 
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From P. Carlson, V. Absten

Sediment Porewater Sulfide Concentrations (mM) in Die-off Areas.  

Values > 2 mM are toxic to Thalassia testudinum. 



Rankin Lake

From P. Hall and B. Furman, FWRI



Conclusions

� A die-off of Thalassia testudinum began in July 2015 in north-central 

Florida Bay

� By January 2015, the location and spatial extent of this die-off was 

similar to that of  the 1987-1990 die-off

� Thalassia die-offs are hypothesized to occur in high biomass beds, 

which develop in association with sustained high salinity and 

relatively high nutrients

� The lethal agents proximately causing die-off are anoxia and sulfide 

toxicity

� High salinity decreases dissolved oxygen supply and increases the risk 

of anoxia via stratification

� With nutrient release from decomposing seagrass detritus, Florida 

Bay is now poised for potential large-scale algal blooms





2015 Conditions - District Rainfall Distribution

Low

High

• Taylor Slough & 
Florida Bay received 
the lowest amounts of 
rainfall

• 25-45 inches since 
May 2014 compared 
to District-wide 
average of 80 inches 

Total Rainfall

(Radar Estimated)

May 2014 - November 2015





Station BK: Anoxic event development
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Detrital Mats
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Anoxic Bottom Water in  

North-Central Florida Bay
Rankin July 30, 2015
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TURTLEGRASS DIE-OFF LOCATIONS
1987-1990

Modified from Robblee, et al. 1991
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Long-
term set 
up factors

• Stable, high salinity promotes Thalassia dominance
• Nutrient supply promotes high biomass with high 

respiratory demand (especially root, rhizome)

Seagrass mortality and algal blooms: 
hypothesized causes and feedback loops



Long-
term set 
up factors

• Stable, high salinity promotes Thalassia dominance
• Nutrient supply promotes high biomass with high 

respiratory demand (especially root, rhizome)

Proximate 
triggers

• Anoxia and associated sulfide appear to be the primary 
lethal agents

• Anoxia promotes sulfate reduction, producing toxic 
sulfide

• Dissolved oxygen (DO) supply (saturation) decreases 
with increasing temperature and salinity

• DO demand increases with temperature
• High night-time DO demand when low light (cloudiness, 
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• High salinity (density) bottom water and low wind promote 
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Seagrass mortality and algal blooms: 
hypothesized causes and feedback loops
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• High night-time DO demand when low light (cloudiness, 

short photoperiod in autumn)
• Stratification can yield rapid anoxia at bottom
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Feedback
loops 
propagate 
more 
die-off

• Seagrass mortality produces decaying detritus that 
consumes more DO and produces more sulfide 

• Nutrient release from detritus stimulates algal blooms 
that decreases light and seagrass DO production

• Sediments are destabilized with seagrass mortality and 
resuspended, further decreasing light 

Seagrass mortality and algal blooms: 
hypothesized causes and feedback loops
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• Map shows how much 
salinity levels deviate from 
average conditions*

• Darker the pink coloration, 
the higher above average 
the salinity

• Average salinity – 35 psu

• In July, salinities exceeded 
50 psu in large area of 
central Florida Bay

• Salinity as high as 72 psu 
measured at Garfield Bight 

Mapping Florida Bay Salinity Mapping Florida Bay Salinity 

Late 

July 2015

* (2006-2014)
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Dissolved Oxygen
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Florida Bay 
Algal Bloom Location
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Region of Recent Fish Kills
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Florida Bay Conceptual Ecological Model
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