
PHYSIOLOGY OF CORALS  
AND THEIR ZOOXANTHELLAE 
 
(what we do and don’t know!) 
 
 
Bill Fitt + many others 



1. Introduction: 1987 Bleaching Event 
 

2. Seasonal Sampling of Corals 
 

3. Cold kill (2010) 
 

4. How does sub-clade of Symbiodinium  
 (zooxanthellae) factor in? 



1. 1987 Bleaching event 
 

Bleaching 
      - what happens? 
      - what are the effects 
      - how fast does it  
  recover 
 
But…no controls! 



  Zooxanthellae                Biomass of host tissue 
  (densities and type)      (ash-free dry weight)  
 
But also chl a/zoox, chl a/cm2, and fluorescence  

2. Seasonal analyses 
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Functional 
relationship? 
 
Zooxanthellae  
drive host tissue 
Biomass 
 
(photosythesis,  
translocate most 
of it!) 



Death of reef corals 





Tissue biomass of Montastraea 
spp.  

In relation to colony mortality 
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1) A.cervicornis (black) has died at all of the sites under the arrows  
Ac is a thin tissued species that appears to be dying after getting a disease, it looks like it get disease at low biomass 

2) A.palmata was mostly alive with the highest biomass in Mexico, and the lowest at Palmata Beach, Bahamas (Little Grecian are in between)
But getting smaller, (Ap also appears to be susceptible to Serratia marcescans, but it doesn’t appear to be correlated with biomass)



3. Cold kill 











Admiral Reef 2008 = 24% coral coverage* 
                      2010 < 1% coral coverage  

*CREMP 



4. Zooxanthellae 
 
Where are zooxanthellae  
= Symbiodinium 
found: 
 
 
Inside of gastrodermal cells 
in cnidarians 

Coelenteron- 
 
 
Gastrodermal- 
Cells 
         
       Mesoglea- 



Example of  
Clade C diversity 



, corals 



6 colonies / coral species / reef / season 



Acropora cervicornis Siderastrea siderea 

Montastrea faveolata 

Acropora palmata 

Montastrea annularis Montastrea franksi 

Broadcast Spawning Corals 



Thornhill et al. (2006) 

Acropora palmata 





2014 – 2015 El Nino: 
 
Have the corals switched over to heat-resistent zooxanthellae? 



M. annularis                                        M. faveolata 



http://coralreefwatch.noaa.gov/satellite/ble
achingoutlook_cfs/current_images/cur_img
_v3_ss_outlook_cfs_rank12_caribbean.gif 

http://coralreefwatch.noaa.gov/satellite/ble
achingoutlook_cfs/current_images/cur_img
_v3_ss_outlook_cfs_rank12_45ns.gif 
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