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1.  Introduction:

a.  Status and magnitude of issues facing reefs within the Virgin Island jurisdiction:  Coral reefs are endangered ecosystems in the Virgin Islands.  In recent decades wide-spread disturbances have killed corals throughout the Caribbean and Indo-Pacific.  Even more disturbing is the relative lack of recovery in Caribbean coral reefs (Connell 1997).  Resilience of coral reefs depends on the successful settlement coral larvae and the subsequent survival of coral spat.  A possible reason for the poor resilience of Caribbean reefs is that essential nursery microhabitats for settling coral have become rare, choking off coral recruitment.


Recently, a circumtropical coralline alga, Titanoderma prototypum was found to be a biological nursery habitat for 60% of the reef-building corals on the Great Barrier Reef (Steneck et al 2002, in prep).   On this single coralline alga corals preferentially settle and spat best survive. Curiously, Titanoderma prototypum was first described in from St. Croix (in 1897) and is found throughout the Caribbean (e.g., Macintyre et al 2001).   However no study to date has evaluated its role as a catalyst for coral settlement in the Caribbean.  The ecology of this alga could affect the ecology of settling corals.  Titanoderma prototypum is an early successional species that persists in cryptic and subcryptic habitats.  It thrives in microenvironments where coral spat are commonly found such as small crevices or the underside of corals.  


It is possible that the phase-shift to macroalgae on many Caribbean reefs (e.g., Hughes 1994) has reduced the habitable area required by T. prototypum.  If so, reefs with greater rates of grazing are likely to have lower abundances of macroalgae and higher abundance and diversity of coralline algae (Steneck 1994, 1997).  I am proposing to survey reefs at standardized depths for all dominant space occupiers.  The coralline flora will be sampled and quantified to species.  The collected corallines will be surveyed for newly settled corals.  No take areas (i.e., marine protected areas) in both  St. John and St. Croix will be surveyed as will reefs in nearby fished regions.  In all reef systems, Diadema  surveys will be conducted because their abundance is increasing slowly throughout the region and areas are shifting from macroalgae to coralline-dominated  in some areas even without special protection (Rogers, personal communication).

b.  Recent actions undertaken to address the issues (focus on federally-funded tasks): The Virgin Island National Park has three primary research priorities which are generally endorsed for study in the Virgin Islands.  They are:  1)  To evaluate the effectiveness of no-take zones (i.e., no fishing vs. fishing effects) on fishery and benthic resources.  2)  To determine linkages between herbivory and coral recruitment and other ecological processes.  And 3) To determine the impact of coral diseases.  

c.  How the project fits into the Virgin Island’s strategy to addressing critical coral reef conservation needs:  This project specifically addresses important aspects of the first two critical coral reef conservation needs by 1) quantifying patterns of distribution and abundance of corals and algae inside vs. outside no-take regions and by evaluating the linkages between herbivory and coral recruitment.  By specifically studying coral recruitment on coralline algae with an eye for a potential catalyst of coral recruitment, the study accomplishes the jurisdictions goals and could advance reef conservation significantly.  Specifically, if a coralline algae such as Titanoderma prototypum is an essential biological nursery habitat for settling corals, bioremediation to increase its abundance could be effective.   


Dr. Caroline Rogers will be an unfounded co-investigator on this project.  She has been monitoring coral reefs quantitatively in the Virgin Islands over the past 13 years.  The recent and long-term history of those reefs make them particularly attractive for this study and an ideal to address critical coral reef conservation in this jurisdiction.  A long-term historical perspective is shared by Dr. Steneck who studied coral reefs, herbivory and algal communities in  St. Croix from 1972 through 1988.

2.  Description of each proposed task:

a.  Identification of work to be completed and who will perform the work:

Coral reefs surveys using a modified AGRRA protocol (line transect) will quantify all dominant reef organisms at 2 and 10 m in no-take marine protected areas and in fished control areas.  Sites in St. John and in St. Croix will be studied, taking advantage of new National Monument established in St. John and Buck Island National Monument in St. Croix.  

At the initiation of the study, coral settlement plates will be deployed (method of Munday 2000) in order to standardize the substrate and topography for fouling organisms (especially coralline algae) and to improve commensurability of settling corals.  A total of 400 plates will be deployed and left on the reef for a year prior to retrieving them to quantify coral settlement.  Dr. Rogers will periodically check and replace plates after major settlement periods.  Dr. Steneck will make an additional trip to the Virgin Islands prior to the termination date if his travel funds allow it.

All aspects of this experimental protocol were conducted on the Great Barrier Reef in 2001.   The coral settlement plates to be deployed in the Virgin Islands are identical to those used in Australia.  Past research by Dr. Steneck has found 8 months to be sufficient to deploy the plates, have coralline algae colonize them prior to coral settlement in late summer and fall of 2003.

Personnel:  

Dr. Robert Steneck (Principal Investigator and project director):  Establish study sites with advice from Dr. Rogers.  Develop sampling protocol, train graduate student and other personnel.  Develop and fine-tune the experimental design, data gathering and analyses.  Taxonomic expertise in marine algae, herbivory and an authority on the crustose coralline algae of the Caribbean.

Dr. Caroline Rogers (Unfunded co-investigator).  Establish study sites based on historical records of coral reefs within the National Parks, National Monuments and control reefs.  Her taxonomic expertise in reef corals as well as her past studies on agents of disturbance on reefs of the region is critical for the success of this project.  Primary regional coordination among state, local and national organizations will be done by Dr. Rogers.  Dr. Rogers has been one of the most consistently active reef conservation scientists in the Virgin Islands which will make the difficult task of regional coordination “doable”. 

Graduate student (to be announced ) will organize field logistics, order and maintain equipment,  monitor experiments, gather field data and enter and analyze data throughout the project.

b.  How project coordinates with relevant governmental and non-governmental agencies:  

This research on coral recruitment and the resilience of coral reefs fits perfectly with major research goals set by the Virgin Island National Park, U. S. Geological Survey, and local governmental and non-governmental agencies.    Herbivory, its impact on macroalgae and the role coralline algae plays in coral recruitment are widely seen as priority research.   


The proposed research directly addresses the NOAA/NURP research priority in : “Examinations of the effectiveness of “no-take” marine protected areas”. 

 
NOAA’s general goal to “Sustain Healthy Coasts, Build Sustainable fisheries, Recover Protected Species” is well served by this proposed study. In particular this proposed project will “Define and quantify the key biological... process that  is necessary for the healthy maintenance of coastal marine resources” (quotes from NOAA’s guidelines for NURP proposals). 


Significance of Research—

Ultimately, if corals cannot recruit into protected reef habitats, the coral reef ecosystem will be lost.  This proposed research advances the hypothesis that a coralline alga may an important facilitator for coral recruitment .  If so, and if the abundance of this alga declined as a result of a herbivore-induced phase-shift to macroalgae, then the recruitment potential of the benthos may have declined.  This helps us understand the ecological linkages between consumers such as grazing fish, the algal communities they control, and how these factors may facilitate coral recruitment.

If this proposed research identifies a strong facilitator that catalyzes coral recruitment on reefs, then this information can be used by managers to speed the recovery of reefs that have been damaged.  Further, this research also suggests that most corallines traditionally thought good for recruitment, may have no net benefit for coral recruitment. In general this research should advance our knowledge of how the mosaic of benthic organisms impact settling corals.

C.  Summary Budget


Below is a U. Maine summary budget.  The “U. Maine” column identifies matching funds that equal those requested from the sponsor.  Note that Dr. Rogers activities essentially come free to this project.  Her activity in the research as stipulated above is functionally a significant off-budget cost-sharing for this project.


By far the largest expense is for travel.  The plan is to make 3 trips.  Two with teams of 4 people (Steneck and 3 graduate students) and one with two (Steneck and one gradute student).  This includes under "Travel" a total airfare of  $10,000 ($1000/person/trip), Room and board cost 10,080 and car rental $300. For all trips only airfare and subsistence for the team is requested (no stipends).  The initial set up requires a team of 4, mid-term monitoring requires a team of 2, final surveys and retrieval requires a team of 4.      The time spent during each trip will be split between St. Croix and St. John.  Trip durations will be 28 days for trip 1, 14 days for trip 2 and 28 days for trip 3 (again, time will be divided between the regions).  Room and board is estimated at $40/person/day.  Car rental is estimated at $300/week.  


Cost sharing comes from Dr. Steneck’s time (2.2 months spent on this project) plus the University of Maine’s contribution to indirect costs above the 25% cap.
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d.  Task timetable with benchmarks.
Funding approved October 2002

Initial set up Dec 2002 – Jan 2003.


Establish study sites, deploy coral settlement plates, conduct fore reef surveys inside and outside protected areas.  Coralline collections for microscope analysis for settled corals.

Monitoring:  March/April 2003


Examine all experiments, repair as necessary.  Fine tune as needed.

Retrieval of settlement plates and final surveys:  Fall 2003

Conduct full microscope analyses January  2003 to March 2004.  All specimens and settlement plates will be quantified.

Final report and publications March 2004

All aspect so of this research has been done by Dr. Steneck within the timeframe identified above.
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