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• Rich biodiversity (near 25% of marine spp global)

• Thrive in oligotrophic waters (low nutrients)

• Provide vital ecosystem services

– Coastal protection, Tourism,

 Sustenance

Florida’s Coral Reef



Coral Holobiont





FCR anthropogenic threats in Southeast Florida



Coral Disease

Global coral disease 
prevalence tripled between 
1992 and 2018 reaching 9.92%.

Rising temperatures linked to 
increases in coral disease.



Nutrient concentrations have beneficial and antagonistic effects 
dependent on many factors.

Variable Responses



Stony Coral Tissue 
Loss Disease

• Killing millions of colonies on Florida’s Coral Reef

• Originated in SE FL in 2014 spreading N & S over 6 yrs

• Currently changing the population demographics in the 
Dry Tortugas

• Resistant corals continue to get infected further 
declining populations



Antibiotic paste >90% effectiveness

Disease breaks can increase 
effectiveness but there are trade offs with 
time and materials that may limit number 
of corals treated.

Use most effective DI treatment






Large Coral Database & Monitoring
107 of the largest, oldest, and most resilient colonies in the KJ Coral ECA

• Monthly visits to record condition
• Disease intervention to conserve live tissue 

cover

• Opportunity to study frequency 
of new infections through time



SCTLD
Seasonality

22% of 
corals 
had 
lesions



Do variations in local conditions explain 
patterns in SCTLD and WQ data? 

Statistical modeling

Nutrient loading (nitrate, nitrite, 
phosphorous, orthophosphate, 
TSS, silicate)

Reef water temperature

Inlet flow

Rainfall

Wind speed (including direction)



(Walker et al In prep)



66.2 % of the model variation in the number of corals with lesions could be explained by six predictors: 

(Walker et al In prep)

No sig WQ predictors

50.5% 5.5% 4.5%

2.3% 2.0% 1.4%



Reef water quality
stats models

(Whitall et al, In revision)



Likely from a mismatch in WQ sampling vs response variables

Why no sig WQ predictors? 

(Cyronak et al 2019)

?
Monthly WQ samples 
aren’t capturing the 
variability needed to 
relate to biological 
responses.



Modeling reef exposure to 
inland water flows



Statistical modelingPreliminary results

Silica and coral disease

• Water passing through or over the 
earth dissolves silica from sands, 
rocks, and minerals

• The relationship of modeled silica 
values shows a spike in coral disease

• Perhaps captures
   exposure to freshwater sources of 
   pollution more accurately?

• Does silicate reflect something else
   in the inlet water?

Sudden increase in 
SCTLD at specific 

silicate loading

Silicate loading (ug/L)

Identify thresholds

(Walker et al In prep)



Arsenic Lead Molybdenum Copper

159 
random 
reef 
sediment 
samples

Significant 
interaction 
between 
inlet 
exposure & 
depth on 
heavy 
metals

(Lopez et al 
In prep)



• Land-based pollution is degrading FCR water 
quality and maybe contributing to coral disease

• WQ mitigation is critical to improve reef health

• Planned CERP actions may not help 

• Corals would be red on the report card

Significance and Future Implicati
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• Expand this modeling to the entire FCR.
• Partner with EPA, FWC, USGS, and others
• Use statistical modeling to associate biological and geological responses to 

modeled data at annual CREMP monitoring stations as far back as possible.

Next steps (pre-proposal under review) 









SCTLD Interventions
https://www.arcgis.com/apps/dashboards/55a759f02f3c486eb1d29a95f80fba0a
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