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Abstract: A comparative study on occurrence of coral diseases in shallow water reef communities at
Tan Island, Suratthani Province was conducted during the wet season (September 2016) and dry season (March
2017) using a Belt-Tra n se ct method. Results showed that a total of four coral diseases were found, comprising
White Syndrome (WS), Porites White Patch Syndrome (PWPS), Ulcerative White Spot (UWS) and Pink Line Syndrome
(PLS). WS and PLS were found during the wet season. WS, PWPS and UWS were found during dry season. Average
disease prevalence at Tan Island was 19.29±2.31 %. Disease prevalence during the wet season (22.73±1.99 %) was
higher than that in dry season ( 16.01±3.45 %) . WS was the dominant disease found during the wet season
(21.33±1.15 %) while PWPS was dominant in the dry season (9.55±3.17 %). Furthermore, the dominant coral (Porites
lutea) was the only species infected in this area. The results of this study offer a baseline on coral diseases in
shallow water reefs which can be used for further monitoring of coral disease outbreaks in Thai waters.
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Introduction
Coral reef ecosystems around the world are being rapidly degraded due to numerous anthropogenic
stresses and natural factors (Thinesh et al. 2009). Increased human activities on coral reefs have been implicated as
contributing to increased levels of disease (Barber et al. 2001). Coral disease is a growing problem in coral reefs
worldwide. The number of diseases has all increased within the last decade (Porter et al., 2001; Green and Bruckner,
2000; Sutherland et al., 2004; Weil, 2004). There is a lot of information being reported from widely studied regions
however, little is known about coral disease in Thailand. In 2008, the first study of coral disease
in the Andaman Sea was published, which found three categories of coral diseases; White Syndrome, Pink Line
Syndrome and Black Band Diseases (Kenkel 2008). Putchim et al. (2012) found five categories of coral disease
in Porites lutea, i.e., White Syndrome, Ulcerative White Spot, Focal Bleaching, Non-Focal Bleaching and Pink Spot.
The previous report was found Pink syndrome and White Band disease at Koh Lan (Sutthacheep et al. 2009) In the
same way, Donsomjit and Yeemin (2010) study patterns of pink syndrome in Porites lutea at Koh Lan found that
four types of pink syndrome consist of Pink spot Pink circle Pink patch and Pink tumor. Kritsanapuntu and
Angkhananukroh (2014) surveyed coral disease at Koh Samui found six categories of coral disease, White Plague, Pink
Line Syndrome, Porites White Syndrome, Porites Trematodiasis, White Syndrome and Pacific Yellow Band Disease.
Seasons were one factor that influenced pathogen, others being environmental changes such as temperature,
rainfall, light, turbidity and nutrients (Delcroix and Henin, 1991; Lima et al., 1996; Poulos et al., 1997). Outbreak of
coral diseases and disease prevalence were seasonal change and disease prevalence was high in dry season
(Rosenberg et al., 2007). In addition, the disease prevalence is correlated with the temperature and the outbreak of
coral disease during seasons ( R a y m u n d o e t a l . , 2 0 0 8) . Therefore, the primary purpose of this study was to
investigate seasonal variation as a factor influencing disease prevalence. It was hypothesized that the higher water
temperatures of dry would cause a significantly greater incidence of disease than during wet season. The aim of this
study was to offer baseline data on the occurrence of coral diseases in shallow water reefs at Tan Island, Suratthani
Province, to be used for further monitoring programs of coral disease outbreaks in Thai waters.
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Materials and Methods
Field surveys were conducted during the wet season (September 2016) and dry season (March 2017) at
Tan Island (Figure 1). SCUBA diving was used to survey disease prevalence between seasons. Surveys on the reef
flat were conducted along 2 x 20 m2 belt transects with three replicates (following English et al. 1997). All coral
colonies with signs of disease were counted, described, photographed and identified based on diseases using Beeden
et al. (2008), Weil and Hooten (2008) and Bruckner (2009). The disease prevalence was calculated as follows: Disease
prevalence= (number of diseased colonies) X100
(total number of colonies)
Two ways analysis of variance (ANOVA) tests were used to compare the differences in prevalence of coral
disease between the two seasons (dry and wet season) and disease type.

Result & Discussion
Surveys of the coral reefs during in two seasons presented 14 coral genera with Porites lutea being the
dominant species in the study area and the other coral were found Goniopora sp. Fungia sp. Favia spp. Acropora
spp. Astreopora sp. Diploastrea sp. Favites sp. Galaxea sp. Goniastrea sp. Pavona sp. Platygyra sp. Pocillopora
sp. and Symphyllia sp. The coral P. lutea was the only coral infected with disease in this area.
The overall disease prevalence at Tan Island included a total of 4 coral diseases, consisting of White Syndrome (WS),
Porites White Patch Syndrome (PWPS), Ulcerative White Spot (UWS) and Pink Line Syndrome (PLS) (Figure 2). Average
overall disease prevalence at Tan Island was 19.29±2.31 % (mean ±SE). The prevalent diseases, WS and PLS were
found during the wet season. WS, PWPS and UWS were found during the dry season. While disease prevalence
during the wet season (22.73±1.99 %) was higher than in the dry season (16.01±3.45 %) although the differences
were not significant. However, significant differences in disease prevalence were detected interaction between
seasons and disease type (p<0.05). The dominant disease was observed during in wet season was WS (21.33±1.15
%) while PWPS was dominant in the dry season (9.55±3.17 %). Furthermore, P. lutea was the only species infected
of coral diseases and exhibited signs of WS, UWS, PLS and PWPS (Figure 3).
The disease prevalence was higher in the wet season than the dry season. This high disease prevalence
in wet season may be attributed to the fact that the coral reef at Tan Island is under stress from human activities
such as SCUBA divers, boat anchoring includes waste runoff, pollution, coastal development, (Green and Bruckner,
2000; Lamb et al., 2014). The overall disease prevalence at the island may be high due to these factors. (Bourne
et al., 2015). Sedimentation and nutrient-rich effluent from coastal-based sources may explain the higher disease
prevalence (Miller et al., 2015) during wet season. In this study, WS was found during both seasons, with the
dominant disease prevalence during the wet season (21.33±1.15 %). Willis et al. (2004) reported that WS is a
common coral disease in the Indo-Pacific and WS is frequently observed in Thailand, in areas such as the Andaman
Sea (Kenkel 2008) and Koh Samui (Kritsanapuntu and Angkhananukroh 2014), while PWPS was the dominant disease
in the dry (9.55±3.17 %) . PWPS has to date been reported in only one species of massive coral (Porites lutea) in
the Western Indian Ocean (Séré et al. 2012) and has also been reported from Koh Samui in the Gulf of Thailand
(Kritsanapuntu and Angkhananukroh 2014). Diseases in this coral genus Porites lutea have also been reported
worldwide such as in the Southeastern Indian ocean (Thinesh et al. 2009), Philippines (Santavy et al. 2001),
Thailand (Putchim et al. 2012), and other Indo-Pacific reefs (Sutherland et al. 2004). However, the cause of the
disease has yet to be determined but further researches into these influences are needed. The results of this study
offer a baseline on coral diseases in shallow water reefs at Tan Island, Suratthani Province, which is available use
for further monitoring programs in coral disease outbreaks in Thai waters.
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Conclusion
The survey showed that a total of four coral diseases. WS and PLS were founded in the wet season with
the frequency of corals with WS was the dominant coral disease. While dry season observed WS, PWPS and UWS
with PWPS was the dominant coral disease. Disease prevalence during in wet season was higher than that of dry
season. Porites lutea exhibited the highest prevalence of the four diseases in this area.
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Figure 1 Study site at Tan Island, Suratthani Province
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Figure 2 Coral disease types found at Tan Island. A) White Syndrome, B) Porites White Patch Syndrome, C)
Ulcerative White Spot and D) Pink Line Syndrome.
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Figure 3 Mean disease prevalence observed at Tan Island (mean ±SE)
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