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How will environmental stress 

shape future coral reefs? 
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Big Picture for Florida Keys 

1. Understand the natural variability of ocean acidification 
within the FL Keys coral reef ecosystem 
 

2. Predict the impacts of ocean acidification and climate 
change of FL Keys coral reef ecosystem through space 
and time 
 

3. Understand the additive, synergistic, or antagonistic 
impacts of multiple stressors on coral reef organisms 
and ecosystems 
 

4. Utilize our understanding of the impacts from ocean 
acidification on coral reef restoration 

OA Questions in the Florida Keys 
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Integrated Network of Ongoing 

Monitoring 

1. NOAA 

2. FL Keys National Marine Sanctuary 
Program (NOAA) 

3. Coral Reef Conservation Program (NOAA) 

4. USGS 

5. The Nature Conservancy 

6. FL Fish and Wildlife Research Institute 
Coral Reef Ecosystem Monitoring Program 
(CREMP) 

7. EPA Florida Keys Coral Reef Monitoring 
Program 

8. Mote Marine Laboratory 

9. FIO 
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Mote Monitoring 

Carbonate Parameters 

Nutrients 

Surveys 

EVOLUTION OF OAFTERU 

(Ocean Acidification Flow 

Through Experimental 

Raceway Units): 
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Light – 60 to 80 μE/m2/sec 

Temp – controlled in a water 

    bath at 25°C 

Sal – 36 ppt 
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Current and Future Planned Projects 

using OAFTERU 

Effects of OA and CC on: 
• Embryonic development and larval morphology in commercially 

important stone crabs and spiny lobsters (Gravinese - FIT) 

• Settling disks and larvae of P. astreoides (Paul and Sneed - 
Smithsonian) 

• Coral disease in the Florida Keys (Muller, et al. - MML) 

• Growth and early life stages of Diadema larvae (Vaughan - MML) 

• Bacterial community of Florida Keys coral species (Ritchie, et al. 
- MML) 

• Holobiont of Porites spp. in the Florida Keys (Hall, et al. – MML) 

• Coral larvae (Ross – UNF) 

• “Mini” cosms of Florida Keys ecosystem (Hall et al. – Booker 
High School Students 

• Coral adaptation (Merseiles – FAU) 

 

Changes in Physiology and Functionality 

of two Western Atlantic Corals from 

Global Factors: Temperature and pH 

• Ocean Acidification and Climate Change 

• OA and CC cannot be studied in isolation 

• Coral holobiont cannot be studied in isolation 

• Coral species not all equally susceptible to 
environmental stress – ie. some thermally 
tolerant species susceptible to OA 
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Diagram adjusted from w3.shorecrest.org 

Arrows designate known trophic competitive or pathogenic interactions  

Porites porites 

Porites astreoides 

Both species collected and 

acclimated for 1 month prior 

to initial analyses 

Both species typically 

thermally resistant, but 

different morphologies. 

 

PA is massive and is 

expected to be very resilient 

(maybe more resilient than 

the branching PP?) 
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Calcification 
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Synergistic shifts in microbial communities of two 

Caribbean coral species exposed to temperature and pH. 

HH (high pH, high temp); HL (high pH, low temp); LH (low 

pH, high temp); LL (low pH, low temp);. Microbial shifts 

were measured via metabolic differences in carbon source 

utilization via Biolog ECO plates (Biolog, INC).  

P. porites P. astreoides 
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Day 0 Day 13 
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Series of special workshops to envision the “ideal” 
infrastructure at Mote TRL to support broader 

research community needs for lab based and in situ 
trans-disciplinary and multi-institutional studies on 

impacts of OA on coral reef ecosystems 

New Source of Seawater 

Needs Upgraded Temperature 

and pH Control 
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The 

Proposed 

Future of the 

OA and CC 

System at 

Mote TRL 

 
Note: Storage tanks will ultimately be housed in a climate controlled shed/room. 

Note: under a shade cloth 

tent 

Mesocosm 

tank 
5 gal aquarium 

tanks 

raceways 

CO2 

tank 

heater 

chiller 

NEW OAFTERU DIAGRAM 

Mesocosm 

tank 

Mesocosm 

tank 

Mesocosm 

tank 

Mesocosm 

tank 

Mesocosm 

tank 

Note: At least 94”D x 30”H for 

mesocosm tanks 

Temp controlled in 

raceways and 

mesocosm tanks 

pH 1 pH 2 

Note: at least 1000 gal sumps/storage 

tanks 

pH 3 

Development of an International 

Center for Climate Change and 

Ocean Acidification 
1. State-of-the-art water chemistry and infrastructure capabilities will 

position it as an international center for CC and OA research on the 
Florida Keys reef ecosystem 
 

2. Transformative primary research on CC and OA for work at Mote 
TRL that compliments ongoing monitoring programs toward 
protection and restoration and will more effectively guide policy 
decisions for how financial resources should be directed to 
protection and restoration of coral reef ecosystems specific to 
the Florida Keys 
 

3. Philanthropic donations and NSF Facilities  
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