
Functional Coral Reef Assessment
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Presentation Notes
As is typical of the times, most agencies will never get funding to fully staff our mandates.  As a result of this, USFWS and NMFS have conducted our reviews and in-water assessment jointly.  This has also facilitated developing consensus on the methods and data needs to meet these mandates.  USFWS’ and NMFS’ roles in the permit and mitigation aspect of the CWA and ACE process is the evaluation of the functional assessment of the resources. Drivers:2008 ACOE-EPA Joint Mitigation RuleFWCAESAMSA-EFH



• Characterize to avoid and minimize

• Capture age or time to regenerate
(e.g., size, growth form)

• Biodiversity        
(abundance and species)

• Habitat types
(e.g., coral, algae, sand, etc.) 

• Spatial  and temporal

Impact Site, Mitigation Site and Reference Site

• Baseline condition
• Timeframe
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Functional assessments must characterize the function of the coral reef ecosystem so that we can determine how to best avoid, minimize, and as necessary mitigate for unavoidable functional losses.It must capture functions both spatially and temporally, because mitigation is required to be in perpetuity.  Any coral reef mitigation project must result in a community that is capable of existing not only across the landscape but also into the future.Related to the temporal aspect, it is important to understand how quickly a damaged or restored habitat will regenerate.  It is import that a functional assessment includes a way to capture this recovery.Especially for large projects, impacts are going to occur across different types of habitat within the coral reef ecosystem.  The assessment must use data that is appropriate to each habitat type; one data type doesn’t fit all habitat types.  For example, it doesn’t make sense to use data about corals for a functional assessment if corals are not an important component of your habitat (e.g., a seagrass bed).A functional assessment should capture biodiversity, both in terms of species richness and the abundance of individual species.A project proponent is only accountable for what has been lost; so a functional assessment needs to establish pre-project baseline conditions. As if this isn’t challenging enough, all of this needs to be done within a short regulatory time frame and it needs to be done for the impact site, the proposed mitigation site, and, as necessary, a reference site.



Understanding Functions
Habitat

Flora/Fauna (key species)
Life history

Physical attributes (CaCO3 deposition, erosion)
Chemical attributes
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Currently it is impossible to describe every individual function that is provided by a coral reef.  It is therefore important to find a suite of quantitative variables that can act as a surrogate.  These variables must be specific to the habitat type and they must be able to distinguish functional variability within a habitat type because not all species provide the same types of functions.  So within this cartoon, we see a coral dominated habitat interspersed with a sand habitat.  Within the coral habitat, we have different types of corals, which provide different types of functions to the reef.We think this can be done by examining the key functional species within a habitat.  For example, corals create the framework of a reef, so on coral-dominated reefs, specific coral attributes would be important in describing the functional contribution of this group to the ecosystem.  As I said earlier, we need to get a temporal component, so it is important to have information on not just the present abundance and distribution of a key species, but we need to understand something about the demographics or life histories.  For example, we should know about recruitment, or perhaps size structure of a coral communityIn addition to these biological attributes, we may also want information on physical and chemical attributes.  Things like carbonate deposition, reef erosion, primary productivity.  It may be possible, however, to find biological surrogates for these types of functions.
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Here’s an example to illustrate the importance of selecting appropriate variables for the functional assessment.  Each circle represents a coral colony.  A common measure often taken in coral communities is percent cover of the live coral.  In this case, both of these communities have the same percent cover, but they are obviously different.  In this case, a size frequency distribution would easily distinguish the community on the left from the one on the right.  To provide a more detailed look at these communities, we could identify them by coral morphology, because physical shape of coral is related to functions it provides.  This would be particularly important if take this two-d view…



HOW TO MEASURE FUNCTIONS?
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…And project it into three-d.  Obviously, these two cartoon coral communities are very different, and we would expect that they would provide different functions to the ecosystem.  Unfortunately, percent cover of live coral will not distinguish between them, and therefore would view these two communities as functionally equivalent, even when that is not the case.  This is problematic because the primary goal of compensatory mitigation is equitable replacement of lost ecosystem function, so selection of appropriate variables to describe ecosystem function is critical.Gerry takes over for bottom half…No two sites are the same and this makes it challenging to covert credits when you have different types of coral.  At present we are building the science to use morphology and size to work through these conversions.



# Baseline Number of corals

Replacement

Time

Full Replacement

Services Lost
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If you look at the restoration baseline.  You expect that you will fill the smaller size corals first.  As reflected here in the different rates, the larger corals will take longer to grow.  Because of the size consideration, when you plot the progression of restoration over time, the difference in these values represents the lost service until full recovery is reached.  This is the red area and is the value that will be the starting point for defining mitigation requirement.  This would also add in cautions due to uncertainty.



Coral Recruitment in 1st 5 yearsGrowth, Survivability, and recruitment for 2nd 5 yearsGrowth, Survivability, and recruitment for 3rd 5 yearsGrowth, Survivability, and recruitment for 4th 5 years

Healthy Baseline
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The restoration process requires understanding the incremental recovery in understanding recruitment, growth and survival.  These function are not consistent over time and will need to be factored in to any model.



Habitat Equivalency Analysis (HEA)

•Tool Developed for wetlands restoration.

•Applied in ship groundings and permit mitigation
for coral reefs.

•Tool provides a method for comparing two sets of
data for equivalence.

•Using this tool to compare the impact site to the restoration
site for equivalence is a living process. 
(biology and development of tool).



Regional Interagency Review Team (IRT)

Team of members from ACOE, USFWS, USEPA, NMFS and 
The State has been formed to develop guidance on the in-lieu 
fee concept. A longer term target is recognizing completing 
Guidance a how to complete a functional assessment of 
coral reefs and building guidance on compensatory mitigation.

Opportunity to partner with Atlantic/Caribbean efforts
in sharing expertise, developing tools and guidance.
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