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Abstract 
 
Subtropical white syndrome (SWS) is an ecologically significant disease of 
scleractinian corals in shallow water benthic communities in subtropical eastern 
Australia. It causes mortality in a number of coral species and has the potential to 
seriously alter coral dominated communities in the region. This thesis describes the 
first investigation of the pathology and bacterial ecology of SWS in the model coral 
species Turbinaria mesenterina. 
 
SWS typically presents as a progressive loss of tissue which originates from one point 
and gradually spreads across the coral colony. As the tissue is destroyed the white 
calcium carbonate skeleton underneath is exposed, resulting in a characteristic white 
lesion on the coral surface. Aquarium experiments using healthy and SWS affected T. 
mesenterina showed that SWS is an infectious disease that can be transmitted between 
colonies by direct contact, but is not transmitted via the water column. This finding 
implies that a vector must be involved in the transmission of the infectious agent from 
colony to colony. Further aquarium experiments showed that progression of SWS 
lesions is inhibited by antibiotics, indicating that a bacterial pathogen (or pathogens) 
is most likely responsible for the disease. 
 
In order to better understand the role of bacteria in the SWS disease process, the 
bacterial communities associated with healthy and SWS affected T. mesenterina 
colonies were assessed using both culture-based and culture-independent methods. 
The work presented in this thesis is the first example the application of the 
Oligonucleotide fingerprinting of ribosomal genes (ORFG) method to a coral disease 
study. This method allows very large libraries of cloned bacterial 16S ribosomal genes 
to be constructed and analysed in a macroarray format without the need to isolate 
bacteria in culture. In this case, arrays of 9600 bacterial 16S genes were constructed 
that included representatives of the bacterial communities associated with both 
healthy and SWS affected T. mesenterina. The OFRG experiments showed that there 
were significant changes in the coral associated bacterial community as the coral 
moves through apparently healthy, diseased and dead states. In addition, a bacterial 
ribotype closely related to the known pathogen Roseovarius crassostreae was 
identified in association with diseased coral tissues.  
 
The culture based assessment of the bacterial communities associated with healthy 
and SWS affected T. mesenterina also showed a clear succession of bacterial species 
as the disease progressed. Bacteria closely related to Vibrio harveyi were found in 
association with SWS lesions and are proposed as potential aetiological agents of the 
disease. Furthermore, both the culture-based and OFRG studies showed differences 
between the structure of the bacterial communities associated with the apparently 
healthy tissue in surviving areas of SWS affected colonies, and the tissue of 
completely healthy colonies unaffected by SWS, suggesting that infection with SWS 
involves changes in the microbial community of the entire coral colony.  
 
Differences were also observed between the culturable bacterial communities 
associated with healthy T. mesenterina colonies from a near shore environment with 
extensive anthropogenic influences where SWS is present (Solitary Islands Marine 
Park) and an isolated offshore environment where SWS was not observed (Lord 
Howe Island). This observation provides support for the idea that shifts in the 
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structure of coral-associated bacterial communities helps corals adapt to changing 
environmental conditions. 
 
The findings are discussed in the context of the coral holobiont concept, and a 
tentative model of the SWS infection process is proposed which incorporates all of the 
currently available information on SWS as well as evidence in the literature. In this 
model, it is proposed that an abiotic stressor such as elevated temperature causes 
shifts in the native bacterial community associated with healthy corals. This shift may 
reduce the coral’s resistance to infection by lowering the numbers of beneficial 
bacteria which play defensive roles in the holobiont. The immunocompromised coral 
could then be infected by a pathogenic bacterium, carried by an animal vector, 
resulting in the development of SWS lesions. This model is critically discussed and 
avenues for future research are proposed to test this model and further the 
understanding of the pathology of SWS. 
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