Patch size dependent grazing and algal succession on a Caribbean coral reef
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ABSTRACT

Herbivorous fishes are critical to the structure and function of coral reef communities. By consuming algae, herbivores increase the spatial and temporal availability of free space, enhance the recruitment potential of coral larvae, and strengthen resilience of coral reefs to disturbances. Patch size is an important factor in the organisation of community mosaics and a key determinant of species interactions, recovery from disturbance and other successional processes. Within coral reefs however, little explicit work has been focused on macroalgal patch dynamics at spatial scales relevant to a fundamental disturbance to the coral-algal community; grazing. 

Effects of patch size on grazing regime were investigated from November 2007 to April 2008 on a macroalgal dominated reef on the south-east side of Utila, Bay Islands, Honduras. Patches in 4 different size classes (25cm2, 50cm2, 100cm2, 200cm2) arranged within a grid matrix were experimentally reduced in macroalgal cover from 76.76% (1.74) to 12.04% (1.08). The abundance, size and feeding intensity of 5 species of herbivorous fishes visiting the grids were recorded and photographic benthic surveys were conducted biweekly for 3 months pre and post-treatment. 

Macroalgal reduction, in all patch size classes, initially resulted in significant increases in the density and feeding intensity of herbivores. Increases in herbivory (adjusted per unit area) were significantly higher in larger treatment areas. Three months post-treatment, macroalgae had successfully re-colonised all cleared patches and herbivory rates had declined back to pre-treatment levels. Whilst existing levels of herbivory (mean density 1000.0 g100m-2) were not sufficient to maintain a low macroalgal assemblage in this area, a binary logistic regression model indicated that herbivores are increasingly attracted to graze in larger free patches. The model suggests that in addition to the overall biomass, the patch-size dependent responses in grazing behaviour may be a key factor affecting algal succession on coral reefs.
