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As we all know, fishes are important components of the coral reef ecosystem both ecologically and economically.  We also know that fishes are not distributed throughout the ocean uniformly or randomly and it is clear that habitat characteristics such as depth, slope, hardness, rugosity, and biological cover play critical roles in the distribution of many reef fishes. But how do we incorporate that knowledge into management?

In the US, coral reef fisheries management is shifting from single-species towards various ecosystem-based strategies.  We have realized that, much as in the terrestrial environment, it doesn’t make sense to protect fish if they don’t have a place to live. The 1996 Sustainable Fisheries Act was one of the first pieces of federal legislation to codify this shift by defining the term "Essential Fish Habitat" (EFH) and requiring its incorporation in US fishery management plans. The Sustainable Fisheries Act defines EFH as "… those waters and substrate necessary to fish for spawning, feeding, breeding, and growth to maturity." That's great, but what does that mean? For a given species or suite of species, what specific habitats does that include and where are they located geographically? Finally, again, how do we use the concept of EFH for management?

To begin with, monitoring programs must collect habitat data along with data on fish assemblages and that data needs to be stored in a single database where it can be analyzed comprehensively. We can use GIS to map the distribution of reef fishes with respect to difference habitat variables including depth, slope, complexity, or biological cover. We can also use artificial reefs with different habitat parameters (hole size) and in different areas to empirically test hypotheses describing how fish relate to their environment and the importance of different habitat types. We can use the resulting data to create models describing the various relationships between fish population metrics (e.g. abundance, biomass, diversity) and various habitat metrics.This type of analysis is not limited to the coral reef complex, but can also be used to model pelagic fisheries. 

These models can be used both to highlight the importance of particular habitat parameters and also to create habitat-based maps that predict the geographic distribution of fish assemblages. These maps can then be used to for various purposes including the design of MPAs, to determine the proportion of a stock that is exposed to a particular fishery, or to predict the effects of changing environmental variables. Stock defined as sub-set of species having same growth/mortality and inhabiting particular geographic area, predictive maps can also be used to define or refine the distribution and boundaries of particular stocks. Habitat-based stratification and experimental design can also improve upon simple random sampling by controlling for natural habitat-based increasing precision and efficiency by achieving the same power with a smaller number of samples, thereby reducing cost, both in money and time.

The previous material notwithstanding, it is important to consider how models that describe the relationship between fish and their habitat may be affected by contemporary factors. When constructing these models, it is important to remember that we are not dealing with pristine systems and therefore, the relationships revealed by the models must be properly interpreted and may not necessarily be “true” in a natural sense. As an example, while habitat models based on contemporary surveys of urban pigeon populations might suggest that park benches are essential habitats, this is clearly untrue in a pristine environment.
