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Background and need: 

Data are lacking on the benthic habitats that support the recreational fisheries of the U.S. Virgin Islands.  This is particularly true of the deeper water shelf habitats of the Virgin Islands.  NOAA and the Virgin Islands Conservation Data Center (CDC) have produced maps of nearshore habitats based on aerial photography.  However, use of aerial photography to map and define benthic habitats is depth limited.  In clear tropical waters benthic habitat may be detected by aerial photography to a depth of 20 m (Coral Reef Mapping Implementation Plan, 1999).  In turbid bays and nearshore areas, the depth may be much shallower.

There is an immediate need to characterize the deeper water shelf habitats (depths of approximately 20 to 40 m) that support the recreational fisheries in the Virgin Islands and to determine their location and area.  This can be done using side scan sonar.  DFW staff have been trained by Jose Rivera, NOAA/NMFS, on the operation of side scan sonar equipment.  Using a WAAS GPS and appropriate software, a geo-referenced map of the benthic habitat can be produced.  This map is ground-truthed by either scuba divers or a drop video camera depending upon water depth.  DFW staff have mapped several square nautical miles of seafloor south of St. John at depths of 40 to 100 feet.  This was accomplished in a pilot project funded by NOAA/NMFS SEAMAP-Caribbean. This study continues this effort.  

Information gleaned from this study can be combined with the nearshore habitat maps produced by NOAA/NMFS and the CDC to determine the distribution and area of recreational fishery habitat.  This information can be used to formulate fishery management plans to protect essential fish habitat and ensure sustainable use of recreational fishery resources.

Study objectives:

To characterize the various shelf habitats that support recreationally important fisheries in the Virgin Islands, to map the habitats using sidescan sonar, and to quantify the extent of each habitat type on the insular shelf platform south of St. John.

Expected results and benefits:
This study will augment the work being done by NOAA/NMFS and the CDC to characterize and map the benthic habitat of the Virgin Islands.  It will enable fisheries scientists to determine the abundance and distribution of the various habitats from the inshore coastal habitats across the insular shelf platform to the shelf edge. These maps will serve as benchmarks to monitor long-term changes in habitat.

Mapped habitat will be correlated with previous studies in the same area that recorded the distribution and abundance of fish species at specific locations using Antillean fish traps and hook and line (Beets 1993; Division of Fish and Wildlife 1997; and Gomez and Kojis 2001).  This information can then be used by fisheries scientists and managers to formulate fishery management plans to protect essential fish habitat and ensure long term viability of the recreational fisheries of the Virgin Islands.

Methods:

Survey area:
The designated survey area covers approximately 55 sq nm, roughly bounded by the coordinates, 

NW corner: 18( 18.92’N, 64(47.30’W

NE corner: 18( 18.92’N, 64( 39.05’W

SW corner: 18( 10.92’N, 64(47.30’W

SE corner*: 18( 12.98’N, 64( 39.05’W

*note the southern boundary is bounded by the contours of the shelf edge and the eastern boundaries are bounded by the USVI/ BVI border.  
Some of the designated area falls within the Virgin Islands Coral Reef National Monument and the Virgin Islands National Park.  

This project is a multi year project which began in 1999, to date approximately 16 discontiguous miles have been completed, most of which lie outside park and national monument boundaries.  However, approximately 2 sq nm were completed in what is now within the Virgin Islands Coral Reef National Monument boundaries, although these areas were completed prior to May 2003.  

Data collection
Sidescan sonar will be used to map the benthic habitats in the designated area above.  The towfish will be towed at an altitude of approximately 3 m above the seafloor.  Survey lanes will run east and west.  The swath width for the sonar unit is 50 m on either side of the towfish, totaling 100 m swath width.  Survey lanes will be spaced 75 m apart to ensure complete coverage and allow for limited vessel wander.  
The survey platform will be departmental research boats, RV Lindsey (27ft), RV Sarema (31ft), and possibly the US EPA vessel the OSV PW Anderson (~127ft vessel).  

Mosaics of the sidescan sonar imagery will be created using Triton Elics’ software.  Habitat features will be delineated through visual discrimination and polygons will drawn around similar features in ArcView.  Habitat features in the sonar imagery will be verified through underwater visual surveys by scuba divers and in water too deep to dive safely with a drop video camera.  All groundtruthing will be geo-referenced so it can be correlated to features in the mosaic.  To ensure accuracy in the groundtruthing and to verify the accuracy of the final habitat map it may be necessary to anchor.  By doing so the boat’s position may used as a stable reference point and measurements by divers can be correlated to that static point.  In the final mosaic the distance, direction and final coordinates covered by the divers can be traced from the anchoring point.  In this manner habitat boundaries can more easily be delineated and verified.  Care will be taken to anchor in sand whenever possible and to avoid coral reefs.   Whenever possible, habitat descriptions will be based on those by Kendall et al. (2001) to maintain a standardized habitat description scheme.  
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