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Abstract 

 

Coral reefs are increasingly exposed to disturbances acting over a range of spatial 

scales. At a global scale, there is growing concern that a changing climate will affect 

the long-term health and resilience of coral reefs. Climate change is predicted to 

increase seawater temperatures and cause extensive and recurrent mass bleaching of 

corals. In 1998, seawater temperature anomalies in the world’s oceans affected a large 

proportion of coral reefs, many of which suffered catastrophic levels of mortality. This 

thesis provides quantitative data on the direct impacts of a severe bleaching event at 

an isolated reef system, Scott Reef in northwest Australia, during the actual period of 

elevated seawater temperatures and in the months and years following it. I assess the 

recovery of coral communities in the five years following the disturbance, including the 

changes in recruitment, benthic cover and population size-structures. Overall, this 

thesis provides a key dataset to further our understanding of the impacts of severe 

bleaching events on coral communities and the processes of replenishment and 

recovery. 

 

While many studies have documented the patterns of bleaching among species of 

corals at the time of elevated sea-water temperatures few have shown how these 

patterns of bleaching vary during the period of elevated sea-water temperatures and 

directly following it. To determine the short- and longer-term effects of bleaching on the 

community structure of corals, I quantified the changes in the percentage cover of 

different taxa, three and six months after a mass-bleaching event, at the Scott Reef 

system. The overall result of the mass bleaching event at Scott Reef was a major shift 

in community structure from one dominated by a diverse range of scleractinian and 

alcyonarian corals to one dominated by turf and coralline algae. It resulted in the death 

of the majority of zooxanthallae corals at all of the study locations at Scott Reef, with 
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relative decreases in the mean cover of hard corals of between 75% and 89%, 

depending on the reef habitat and depth. In addition, major differences were seen in 

the timing of mortality between different genera of corals.  

 

In addition, I investigate how the severe bleaching event at the Scott Reef affected 

recruitment rates of corals, and consequently, the resilience of the resident coral 

communities. Coral cover and rates of sexual recruitment were quantified from two 

years before to five years after the bleaching event. The mass mortality of hard corals 

in 1998 caused a 97% decrease in recruitment rates at the Scott Reef system 

decreasing from a mean of 39.1 (± 12.6 s.e.) recruits yr-1 prior to the beaching to a 

mean of 1.3 (± 0.2 s.e.) after it. I attribute this decline in coral recruitment to both the 

extent and severity of the bleaching and the loss of reproductive corals on Scott Reef, 

and the isolation (> 240 km) of the reef system. Satellite-tracked drogues released in 

the region showed larval transport times to the Scott Reef system are likely to be 

greater than 25 days, longer than the optimal competency period for most coral larvae. 

 

To understand changes in percent coral cover I measured the changes in the number 

of colonies of different size and/or stage classes of three common groups of corals at 

the Scott Reef system. The data showed that the bleaching event affected all life 

stages (ie juvenile, small adults and large adults) of each coral group surveyed. In 

addition, the number of juvenile corals in the families Acroporidae and Pocilloporidae 

five years after the bleaching was unexpectedly high, given the very low rates of 

recruitment. 

 

To elucidate the recovery of the reef communities at Scott Reef I quantified the 

changes in their structure over nine years; four years before and five years after the 

catastrophic bleaching event. Almost six years after the bleaching, percentage cover of 

hard corals had returned to approximately 40% of their pre-bleaching cover and the 
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community was returning to its previous percent cover, with evidence of an increasing 

rate of recovery in the later years. In fact, coral communities at some monitoring sites 

had almost returned to their pre-bleaching precent cover by 2003. It is likely that the 

survival and growth rates of corals at the Scott Reef system are relatively high. As a 

consequence, the coral communities are recovering, and at a faster rate than would be 

predicted, based in the severity of the bleaching event and the reduction in coral 

recruitment rates. In part, I attribute this recovery to the lack of many anthropogenic 

stressors that reduce the population growth rates of corals and promote the growth of 

competitors. These results suggest the resilience of coral communities to extreme, but 

infrequent (decadal) disturbances, and highlight the potential extent to which human 

activities may be compromising this resilience elsewhere.  
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