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ABSTRACT:  Effective management of coral reef ecosystems requires accurate, 
quantitative and spatially-explicit information on patterns of species richness at scales 
relevant to the management process.  This paper represents a unique approach for 
predicting fish species richness across a compositionally and topographically complex 
mosaic of marine habitat types in the U.S. Caribbean.  We combined advanced empirical 
modelling techniques, GIS and field observations to develop predictive maps of fish 
species richness.  Three modelling methods (multiple linear regression, neural networks 
and regression trees) were compared and their performance evaluated using multiple 
measures.  Overall, regression trees outperformed multiple linear regression and neural 
networks.  For southwestern Puerto Rico, a classified predictive map of fish species 
richness (high, medium, low classes) with an overall map accuracy of 75 % was produced 
based on the relationship between fish species richness and topographic complexity.  
Mean users accuracy for high and low species richness areas combined was 83.4 %.  
Areas of high fish species richness were predicted for the most bathymetrically complex 
areas with high mean rugosity and high bathymetric variance quantified at two different 
spatial extents (≤ 0.01 km2).  Water depth and the amount of seagrasses and hard-bottom 
habitat in the seascape were of secondary importance. This model also provided good 
predictions in two geographically distinct regions indicating a high level of generality in 
the habitat variables selected.  Results indicate that accurate predictions of fish species 
richness could be achieved in future studies using remotely sensed measures of 
topographic complexity alone.  This integration of advanced modelling techniques with 
spatial technologies provides a new and powerful tool in support of ecosystem-based 
management for coral reef ecosystems. 
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