
Coral Bleaching on the Great Barrier Reef 

In 1998, sea temperatures in some parts of the Great Barrier Reef were between 10C and 20C 

above normal temperatures for that period. Globally, the temperatures reached and the extents of 

bleaching at this time were the highest ever recorded. Aerial surveys of the Great Barrier Reef 

showed that 87 percent of inshore reefs surveyed were bleached to some extent while bleaching 

affected 28 percent of surveyed mid-shelf and offshore reefs. Of the bleached reefs, the inshore 

reefs were the most severely affected, 67 percent with high levels of bleaching and 25 percent 

with extreme bleaching levels. In comparison, mid-shelf and offshore reefs were less affected 

with only 14 percent highly bleached and none bleached to extreme levels. Subsequent research 

found that different coral species were affected to different extents. Corals such as the 

Acroporids, branching Porites and Pocilloporids suffered extreme bleaching and mortality while 

Turbinaria corals tended to be unaffected or only slightly bleached. Researchers also found that 

the effect on any one reef depended on the 

coral community composition, but also varied 

according to water depth with the shallowest 

regions of reefs being the most affected. Post 

bleaching surveys revealed that inshore reefs 

suffered the highest mortality rates while mid-

shelf and offshore reef corals had generally 

escaped with minimal mortality. To find out 

more about the effect of the 1998 coral 

bleaching event on the Great Barrier Reef, visit 

the Australian Institute of Marine Science or 

ReefCRC. 

The Great Barrier Reef experienced mass coral 

bleaching events in 1998 and 2002. The 

frequency of coral bleaching episodes appears to 

be increasing and most evidence points to a positive link between global warming and increased 

coral bleaching 

The 2002 mass coral bleaching event was the largest on record for the Great Barrier Reef. Two 

periods of several weeks of hot weather resulted in seawater temperatures several degrees 

centigrade higher than long-term seasonal averages. Aerial surveys conducted in March and 

April revealed that 60 percent of reefs surveyed were bleached. While inshore reefs were again 

The Great Barrier reef experienced mass coral 

bleaching events in 1998 and 2002. The 

frequency of coral bleaching events appears to 

be increasing and most evidence points to a 

link between global warming and increased 

coral bleaching. 

http://www.aims.gov.au/pages/research/coral-bleaching/Broadscale-bleaching/beb-01.html
http://www.reef.crc.org.au/publications/brochures/index.html


the most affected, a greater proportion of mid-shelf and offshore reefs bleached in 2002 than in 

1998. In terms of bleaching severity, 69 percent of inshore reefs had moderate to high levels of 

bleaching but mid-shelf and offshore reefs were much more affected than in 1998 with 51 

percent showing moderate to high levels of bleaching. Surveys conducted by divers later showed 

that although few reefs escaped bleaching, the impacts varied between reefs. Some inshore reefs 

such as those off Bowen suffered between 50 percent and 90 percent mortality while inshore 

reefs of the Frankland Islands were almost completely unaffected. As in 1998, different species 

were affected to varying extents with the more susceptible Acroporid and Pocilloporid species 

most affected. Furthermore, corals in shallow regions of the reefs were again the most 

extensively bleached, however some bleached corals were also found at depths between ten to 

fifteen metres. While data on mortality of bleached corals is still being analysed, the 2002 event 

was more severe than that of 1998 with bleaching spread across a much larger area of the Great 

Barrier Reef. 

The Great Barrier Reef, as a whole, was less affected by both bleaching events than many other 

reefs around the world. Relatively few reefs within the Great Barrier Reef World Heritage Area 

suffered extensive mortality and in the absence of further pressures, most are expected to 

recover. Many other reefs around the world have been completely decimated by coral bleaching. 

The 1998 bleaching event saw catastrophic bleaching with massive mortality occurring on reefs 

in Bahrain, Maldives, Sri Lanka, Singapore, and parts of Tanzania. While some reefs are 

showing encouraging signs of recovery, there are also many reefs where recovery is barely 

evident. Increases in the frequency and severity of coral bleaching will have significant and 

cumulative effects on the corals of the Great Barrier Reef. Considering its potential to directly 

affect the entire Great Barrier Reef at one time, and the potential to exacerbate the effects of 

other pressures, climate change and coral bleaching are likely to pose the greatest long-term risks 

to the Great Barrier Reef. While the long-term effects of climate change and increased coral 

bleaching on the Great Barrier Reef are unknown, most scientists agree that the link between 

climate change and coral bleaching is well established. It is widely accepted that climate change 

will cause coral reefs to change, the challenge now is to determine what changes are likely to 

occur, how these changes will occur and what effects these changes will have on reef ecosystems 

and on people interacting with them. 

 

 

 



Coral bleaching 

As the climate changes, coral bleaching is predicted to become more frequent and severe. Sea temperature 
increases and coral stress from other impacts may increase corals' vulnerability to bleaching. 

As part of its Reef Health Incident Response System, the Great Barrier Reef Marine Park Authority has a Coral 
Bleaching Response Plan for detecting and responding to coral bleaching on the Great Barrier Reef. 

What is coral bleaching 

Many types of coral have a special symbiotic relationship with a tiny marine algae (zooxanthallae) that live inside 
corals' tissue and are very efficient food producers that provide up to 90 per cent of the energy corals require to grow 
and reproduce. 

Coral bleaching occurs when the relationship between the coral host and zooxanthallae, which give coral much of 
their colour, breaks down. Without the zooxanthallae, the tissue of the coral animal appears transparent and the 
coral's bright white skeleton is revealed. 

Corals begin to starve once they bleach. While some corals are able to feed themselves, most corals struggle to 
survive without their zooxanthallae. 

If conditions return to normal, corals can regain their zooxanthallae, return to their normal colour and survive. 
However, this stress is likely to cause decreased coral growth and reproduction, and increased susceptibility to 
disease. 

Bleached corals often die if the stress persists. Coral reefs that have high rates of coral death following bleaching can 
take many years or decades to recover. 

What causes coral bleaching 

The main cause of coral bleaching is heat stress resulting from high sea temperatures.Temperature increases of only 
one degree celsius for only four weeks can trigger bleaching events. 

If these temperatures persist for longer periods (eight weeks or more) corals begin to die. High water temperatures 
can affect reefs at regional and global scale. 

Other stressors can also cause bleaching, including freshwater inundation (low salinity) and poor water quality from 
sediment or pollutant run-off. 

http://hdl.handle.net/11017/2810
http://hdl.handle.net/11017/2810


 

 

Coral bleaching on the Great Barrier Reef 

The Great Barrier Reef has experienced mass coral bleaching events in the past. 

In 1998, there was a global mass bleaching event where 50 per cent of the reefs on the Great Barrier Reef suffered 
bleaching. During this time, sea temperatures on the Great Barrier Reef were the highest ever recorded. 

Mass bleaching also occurred in 2002, with 60 per cent of reefs were affected. This was the largest coral bleaching 
event on record. Two periods of hot weather resulted in sea surface temperatures a few degrees centigrade higher 
than long-term summer maxima. 

In both events, about five per cent of the Great Barrier Reef's coral reefs were severely damaged. 

 

 

 



Study: Great Barrier Reef Has Lost Half 
Its Coral 

Over the past 27 years, the world's largest coral reef has 

been ravaged by starfish and climate change. 

 

By Jason Koebler Oct. 1, 2012 One comment SHARE 

Australia's Great Barrier Reef, the world's largest coral reef system and one of the 

world's most popular tourist attractions, has lost more than half of its coral since 1985, 

according to researchers at the Australian Institute of Marine Science. 

The reef can be seen from outer space and supports life such as sea turtles, whales, 

dolphins, and more—but one of its inhabitants, the crown-of-thorns starfish, preys on 

coral and has been one of the major causes for the reef's decline. According to the 

analysis, 48 percent of the decline in coral has been from storm damage, 42 percent 

from the crown of thorns starfish, and 10 percent from coral bleaching, which can be 

http://www.usnews.com/topics/author/jason-koebler


caused by increased water temperatures, bacterial infection, or changes in water 

chemistry. 

[RELATED: The Complexity of Coral Reefs] 

"We can't stop the storms, and ocean warming (the primary cause of coral bleaching) is 

one of the critical impacts of the global climate change," John Gunn, of the institute, said 

in a statement. "However, we can act to reduce the impact of crown of thorns." 

Crown of thorns starfish have undergone a population boom in the Great Barrier Reef 

over the past decade because they have few natural predators and are able to 

reproduce extremely quickly. Gunn says that if the starfish were eliminated from the 

reef, the coral would recover at a rate of about 1 percent per year. The institute is 

currently conducting research to take "direct intervention" reducing the starfish 

population. 

So far, intervention efforts have been unsuccessful. Cutting up the starfish is ineffective 

as they possess the ability to regenerate their missing arms and can survive intense 

physical harm. Scientists have tried injecting them with acid, but the process is 

expensive. Scientists at AIMS are now considering injecting some of the starfish with 

transmissible diseases that will spread throughout the starfish population. 

Although the starfish are a native, not an invasive species, AIMS suggests that climate 

change and coral bleaching have damaged the reef enough to prevent it from being 

able to hold off the numerous "outbreaks" of starfish that have occurred over the past 

several decades. 

"What is clear is that this disturbance to the [reef] has never historically been so severe 

as to undermine its basic integrity," the institute says. "The disturbance regime has now 

shifted. The evidence suggests that climate change not only is exacerbating existing 

impacts like cyclones and coral bleaching, but also may be introducing new threats to 

coral reefs including increased susceptibility to disease and reduced calcification rates. 

The combined effect of these disturbances may result in such regular coral mortality 

and reduced growth that communities cannot fully recover." 
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