Artificial reef monitoring presentation – Jim Bohnsack

Monitoring artificial reefs is important for identifying and describing spatial and temporal patterns in artificial reef processes; for measuring the reef effectiveness and performance of artificial reef interventions; and, most important, to generate and test hypotheses to increase scientific knowledge and provide scientific advice to inform policy and management decisions.  Every species has unique habitat requirements that may or may not be compatible with artificial reefs.  Public beliefs and manufacturer claims may or may not be supported by monitoring observations.  The strength of artificial reefs is that deployment site and design features can be controlled which allows experimental manipulation of features to provide optimum benefits to achieve target goals.  Examples were provided showing density of fish and total biomass tended to be higher on artificial reefs than natural reefs and sand bottoms.  This density effect is partially result of scale where small reefs tend to hold more fish because of edge effects.  Instead of examining each reef as a unique situation, monitoring allows scientists to determine common patterns and produce applied models that predict reef performance.  The same size reefs build in Australia and Florida (USA) showed similar patterns of mean and total species richness, mean abundance, and mean total biomass despite large differences in available species and differences in species.  Experiments supported predictions of Island Biogeographic theory that mean number of species on reefs is a balance between colonization and extinction rates and that extinction rates are lower on larger reefs than smaller reefs and lower on reefs near other reefs and more isolated reefs.  Artificial reefs were used to resolve the order versus chaos theory of reef fish assemblages by showing that observed turnover rates were predictable and an artifact of the time interval between monitoring visits.  Scientists that visited reefs daily or weekly noted large differences that led to the Chaos theory while scientists that visited at longer intervals noted the similarity which led to the Order theory.  Both views were correct.  Artificial reefs were also used to test predictions about the importance of influences of location reef availability, fishing intensity, population life history controls, obligate reef dependency, and species specific behavior and site fidelity.  Finally monitoring showed that small reefs tend to favor juvenile recruitment and survival which larger reefs tend to have larger fish and increased predation.   Total reef biomass was a linear log function of reef size while total fish density declined with reef size.   
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Rigs-to-reefs programs were recently reviewed and summarized by Macreadie et al.(2011).  
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