Imaging coral community structure at high resolution over large areas on the reef terraces of the Chagos archipelago 
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A new technique is described to image large areas of coral reef at high resolution to analyse coral community structure and improve public awareness of reef environments.  A major problem encountered in mapping any benthic community is obtaining an optical image that covers sufficient area at high resolution to identify species and investigate spatial relationships. Such large images are difficult to obtain in turbid waters (hence acoustic methods are used) and also in clear waters, where either the water depth is so shallow that camera to subject distance is short, or in deeper water where distance is long but resolution poor.  Previous research on reef biotope mapping has identified the need to formulate an image within a 20-30 m2 pixel, so typical of satellite remote sensing imagery used in wider scale mapping. A diver-operated rig was designed to carry a high resolution digital underwater video camera and lighting, such that accurate circular tracks of reef could be sequentially imaged about a central point. Each ring increased in diameter to overlap the preceding circle, ensuring 100 % cover. The technique was deployed at 5 sites between 10 and 20 m depth on different reef slopes around 4 atolls of the Chagos archipelago. Software was written to mosaic 3,570 video images recorded across 21 rings to create a 76 square metre image of each site, resulting in a resolution of 2 mm at 1 m distance from the reef.  Images of the different sites were analysed using MapInfo GIS to assess spatial relationships between coral colonies, and to examine recovery at colony scale on a previously bleached reef.  The images are being used for monitoring and conservation policy formulation. Sections of images may be reproduced at life-size in the new London Zoo Chagos reef exhibit, to assist in the public understanding of reefs.   
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