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Corals are among the fauna that is most vulnerable to the effects of global ocean warming
since they can tolerate only a narrow thermal range. Additional to thermal stress, they are
also  susceptible  to  acidification,  pollution,  storms  and  diseases.  Corals  often  respond  to
stressors  by  expelling  their  symbiotic  zooxanthellae,  a  phenomenon  known  as  coral
bleaching. In the last few decades coral reef cover has decreased sharply owing to global
bleaching events which have occurred at least three times since 1998. A causal link has been
established between elevated sea temperature and coral bleaching and given the IPCC’s long-
term predictions  of an increase in average sea temperature of 1 – 2°C by the end of the
century, it  is expected that more coral bleaching events will occur. Despite this, intertidal
coral assemblages have been found to tolerate high temperatures for short periods of time.
However,  the  mechanisms  behind  this  tolerance  to  thermal  stress  are  still  not  fully
understood.  Therefore, this study investigated the thermal tolerance of two common coral
species:  Pocillopora verrucosa  (branching coral) and  Anomastraea irregularis (mounding
coral) from the subtidal and intertidal zones in Park Rynie, on the east coast of South Africa.
Four  temperature  treatments  were  chosen  for  the  experimental  set-up:  26°C  (ambient
temperature in the field, thus the control), 29°C (ambient + 3°C), 32°C (ambient + 6°C, mean
summer extreme) and fluctuating temperature (beginning at 26°C and gradually increased to
32°C, then back to 26°C to mimic natural daily fluctuations in days of extreme warming). A
total  of  240 nubbins  were  cut  and  exposed  to  elevated  temperatures  in  aquarium tanks.
Chlorophyll a concentrations and zooxanthellae densities were used to quantify bleaching.
Lipid  content  was  measured  to  investigate  the  reliance  of  corals  on  energy  reserves  to
supplement  lost  energy  to  thermal  stress.  Furthermore,  symbiont  DNA was  extracted  to
examine if zooxanthellae clades differed in the two habitats and species prior to and post
thermal exposure. Corals showed different bleaching limits, with P. verrucosa showing less
resistance to bleaching than  A. irregularis, typically expelling more of its zooxanthellae as
temperatures  increase  as  shown by  lower  chlorophyll  a  concentration  and  zooxanthellae
density regardless of habitat of origin, supporting the hypothesis that faster growing corals
such as  Pocillopora are  usually  more susceptible  to bleaching.  ANOVA showed subtidal
corals  tended  to  bleach  faster  than  intertidal  corals.  The  interaction  effect  between
temperature  and species  was statistically  significant,  possibly  indicating  that  the  superior
ability of Anomastraea to cope with heat stress comes from an ability to access stored energy
reserves such as lipids. Interestingly, the genetic type of zooxanthellae did not differ between
habitats  and  temperature  treatments  in  this  study  and  were  dominated  by  strains  of
Symbiodinnium C. This study confirms that exposure to extreme temperature fluctuations can
enhance bleaching resistance even without undergoing substantial changes to the symbiont
genotype as shown by intertidal corals. The findings of the study shed light into the roles of
acclimation and adaptation ability of corals to survive in adverse conditions which will assist
in predicting future population trajectories and plan conservation strategies.
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