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Adaptive Bathymetric System Mapping of Champagne 
Reef and Scott’s Head  

 
TRAVIS ROOF¹ 

 

ABSRACT 

 Bathymetric maps are crucial not only for navigational purposes but also for conservation 

of marine environments. These environments include coral reefs and fish aggregation sites such 

as shelf drop offs. While many governments and ports have access to the funds to use high 

power sonar vessels or sonar aircraft to create these maps with a high degree of accuracy, most 

conservation groups are unable to raise the money to fund these projects. In order to compensate 

for the lack of funding, the Adaptive Bathymetric System provides a cheaper alternative that 

produces maps that are accurate for preservation of the target area. This study utilizes this 

system to create bathymetric maps of Champagne Reef and Scotts Head in the Commonwealth 

of Dominica. 
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INTRODUCTION: 

Statement of Purpose: 
 The mapping of coral reefs is of great importance not only for navigational purposes, but 

also for conservation of the reef as well. Coral reef habitat plays an integral part the overall health 

of marine habitats. The reefs provide sites for fish to spawn, hatch, grow into maturity and then 

continue the cycle. The conservation of these areas allows for many fish populations to replenish 

their numbers by protecting their spawning areas and in turn the areas in which the fish grow into 

maturity and thus the continuation of the population. In order to protect these areas a map of the 

bathymetry of the reef and the surrounding seafloor is necessary to establish the borders of the 

conservation area. In order to provide an inexpensive alternative to using expensive sonar 

equipment or satellite imagery, the Adaptive Bathymetric System (ABS) was developed. The 

system “… consists of repeating a three-step process that adapts a variable survey grid to a 

variety of conditions, collects depth data with off-the-shelf sonar and GPS equipment and 

processes the data in a standard GIS system for three-dimensional visualization” (Ecochard et al, 

2003). While the maps created using this system are not accurate enough for navigation, they do 

provide a relatively accurate image of the coral reef for management purposes.  
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Champagne Reef and Scotts Head Background  
 The areas of Champagne and Scotts Head are important tourist attractions and fishing 

areas for the Commonwealth of Dominica because of the income the sites bring in for the local 

economy. They provide local residents the opportunity to sell fish catch to tourists and other 

visitors to the area as well as the opportunity to guide visitors interested in snorkeling around the 

area. Both sites are located on the island Dominica on the southwestern or Caribbean side of the 

island. Champagne Reef is located at 15.24325 ˚N, 61.3729˚ W, approximately 10 minutes drive 

south of Roseau and Scotts Head is along the same road, approximately (4.5 km from 

Champagne) 20-25 minutes south of Roseau (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Location of study sites, Scotts Head and Champagne Reef, in relation to the capital city, 

Roseau and our laboratory site at Springfield on the Island of Dominica. Springfield Roseau Champagne Reef Scotts Head 
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METHODS: 

Data Collection: 

Field Collection: 
 Data collection took place on June 3rd, 5th,8th and 10th of 2010. The data was collected 

using an Eagle Fish Mark 500c fish-finder, accompanying 200 kHz transducer, two Garmin 12 

and two Garmin 76C handheld GPS units. Prior to data collection, mounts were created using 

imported pine scraps found on the Archbold Tropical Research Center property to mount the 

transducer and fish-finder unit to allow for portability between collection vessels. The data 

collected on June 3rd involved the use of a local fisherman, Cecile Tavernier, and his boat (Figure 

2) to conduct transect lines in a box pattern around Champagne Reef as well as traversing the 

boxed-in area.  

 
Figure 2. Cecile Tavernier from Scott’s Head Village and his boat with the transducer after data collection. 

Photo courtesy of Dr. William Heyman 

 

The use of Cecile’s boat helped increase the speed at which waypoints could be taken on 

the GPS and the accompanied depth sounding could be recorded. The waypoints were then 

downloaded using GPS Trackmaker to allow the data to be transferred into Excel files and 

ultimately into ArcGIS. 

 Due to difficulties encountered while recording the first day, an alternative method was 

derived to make the collection of shallow water data more accessible without the use and 
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possible endangerment of a boat. Instead a plastic tub, 3ft in diameter, was purchased in Roseau 

to carry a smaller tub containing the equipment and is shown below in Figure 3. 

 
Figure 3. Data Collection Tub 

Photo courtesy of Dr. William Heyman 

 

The tub was tested at the Archbold Tropical Research Center and then used at Scotts 

Head on June 5th, 2010. The tub was floated in the Caribbean with the transducer and mount 

attached to the top and sides of the tub to maintain steady depth readings. The tub propelled by 

one researcher along each transect, with that researcher taking GPS waypoints and calling out 

depth measurements to the other researcher swimming beside the unit recording the data on pre-

numbered underwater slates. The data was then transferred to a journal to clear the slate for 

further data collection. 

 For the final two days of data collection, June 8 and 10, shoreline position data was 

collected with a Garmin 12, to show the zero depth line and thus complete the data collection 

grids for both locations. This transect map was created using GPS Trackmaker and then 

uploaded onto the handheld GPS units (Figure 4.1 and 4.2). The transect waypoints were then 

followed using the fish-finder to collect depth readings along the map grid, predominately in 

perpendicular transects to record any shelf drop-offs. The data was then compiled into four Excel 

files. The files were divided into two waypoint files, which included negative depth readings for 
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elevation mapping, and two track point files containing both locations in order to facilitate 

incorporation into ArcMap.  

 

 

Figure 4.1. Scotts Head transect map from GPS Trackmaker showing the locations of all GPS positions that 

also have depth data associated with them (blue circles).  
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Figure 4.2. Champagne Reef transect map from GPS Trackmaker showing the locations of all GPS 

positions that also have depth data associated with them (blue circles) 

 

Map Creation 
 The data were compiled into separate Excel sheets for each location showing waypoints 

with depth readings.  The data were incorporated into ArcMap.  Once incorporated, an surface 

map was created using Inverse Distance Weighted (IDW) interpolation to visualize the depths for 

each study area. Alternatively Triangular Irregular Network (TIN) interpolation was used to portray 

bathymetry. 

RESULTS: 

Champagne Reef: 

 There were 976 waypoint and depth readings collected over three days of data collection 

and an example of the data is shown in Table 1. Using this data, an interpolated map was made 

using the IDW feature in ArcMap to portray the bathymetry of the area (Figure 5).  
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Table 1. Waypoint and Depth Reading Sample 

Waypoint Latitude Longitude Time Date Depth(m) 
H50 15.24085 -61.3726 15:16 6/3/2010 -3.20 
H51 15.24092 -61.3729 15:16 6/3/2010 -4.30 
H52 15.24089 -61.373 15:16 6/3/2010 -4.60 
H53 15.24088 -61.3731 15:16 6/3/2010 -5.50 
H54 15.24086 -61.3732 15:16 6/3/2010 -5.80 
H55 15.2408 -61.3734 15:17 6/3/2010 -9.30 
H56 15.24074 -61.3735 15:17 6/3/2010 -12.00 
H57 15.24068 -61.3736 15:17 6/3/2010 -14.20 
H58 15.24061 -61.3737 15:17 6/3/2010 -18.90 
H59 15.24053 -61.3738 15:17 6/3/2010 -22.80 
H60 15.24047 -61.3739 15:17 6/3/2010 -27.40 
H61 15.24042 -61.3741 15:17 6/3/2010 -30.80 
H62 15.24036 -61.3742 15:18 6/3/2010 -33.90 
H63 15.2403 -61.3743 15:18 6/3/2010 -37.30 
H64 15.24025 -61.3744 15:18 6/3/2010 -39.40 
H65 15.2402 -61.3746 15:18 6/3/2010 -41.80 
H66 15.24016 -61.3747 15:18 6/3/2010 -44.60 
H67 15.24011 -61.3748 15:18 6/3/2010 -47.30 
H68 15.24007 -61.3749 15:18 6/3/2010 -51.30 
H69 15.24004 -61.375 15:18 6/3/2010 -53.80 
H70 15.24001 -61.3751 15:18 6/3/2010 -56.80 

 

The waypoint data was used to create several maps, the first of which was an IDW map with the 

waypoints shown along each transect (Figure 5).   
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Figure 5. Champagne IDW and Waypoints 
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Figure 6. Bathymetric map made with IDW interpolation for Champagne showing depth contours 

spaced a 4m intervals.   

 

In order to compare the efficiency of the IDW map another map using TIN, which another 

method of interpolation in ArcGIS, was produced using the same data to determine which would 

best portray the bathymetric contours of the reef, Figure 7, and in comparison the IDW map 

proved to be better. 
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Figure 7. Bathymetric map made with TIN interpolation for Champagne showing depth contours 

spaced a 4m intervals.   

Scotts Head: 
 The number of data points collected for this research location totaled 473 waypoints 

coupled with depth soundings. An example of this data is shown in Table 2 along with date, time, 

latitude, and longitude for each waypoint.  
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Table 2. Scotts Head Waypoints Sample Data 

Waypoint Latitude Longitude Time Data 
Depth 

(m)  
1 15.21399 -61.3718 20:02 6/5/2010 -1.4 
2 15.21401 -61.3718 20:02 6/5/2010 -1.5 
3 15.21405 -61.3718 20:02 6/5/2010 -1.5 
4 15.2141 -61.3718 20:03 6/5/2010 -1 
5 15.21419 -61.3718 20:03 6/5/2010 -3 
6 15.21422 -61.3718 20:03 6/5/2010 -3.5 
7 15.21427 -61.3718 20:03 6/5/2010 -3.6 
8 15.21433 -61.3718 20:03 6/5/2010 -4 
9 15.2144 -61.3718 20:04 6/5/2010 -4.2 

10 15.21446 -61.3718 20:04 6/5/2010 -2.6 
11 15.21449 -61.3718 20:04 6/5/2010 -3.6 
12 15.21454 -61.3718 20:04 6/5/2010 -4.4 
13 15.21458 -61.3718 20:06 6/5/2010 -7.1 
14 15.21456 -61.3718 20:07 6/5/2010 -5.9 
15 15.21459 -61.3718 20:07 6/5/2010 -7.1 
16 15.21462 -61.3718 20:08 6/5/2010 -12 
17 15.21468 -61.3719 20:09 6/5/2010 -6.5 
18 15.21465 -61.3719 20:09 6/5/2010 -3.1 
19 15.21466 -61.3719 20:09 6/5/2010 -3 
20 15.21471 -61.3719 20:10 6/5/2010 -5.7 

 

A map containing the waypoints overlaying the IDW was created to show the depth 

variation along the research transects (Figure 8). This data was then converted into an IDW map 

with 2m contour lines so that the bathymetric contours are revealed (Figure 9). 
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Figure 8. Scotts Head IDW and Waypoints
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Figure 9. Scotts Head IDW with 2m Contours 

 

To allow for diversity within the results a TIN map, Figure 10, was also produced so that a 

comparison could be made between the TIN map and the IDW map.  These were used to 

determine which method of interpolation portrayed the data more efficiently. Unlike the 
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Champagne location where the IDW map was the more capable, the TIN map for this location is 

more proficient. 

 

 
Figure 10. Scotts Head TIN 

 

DISCUSSION: 

 The goals of this research project were met and the maps were created using the 

collected depth readings. The maps provide rudimentary knowledge of the bathymetry of the two 

data locations, with the Scotts Head maps being the more accurate. The primary reason for the 

increased accuracy of the Scotts Head map is the density of the data points.  Though 

approximately half the number of waypoints were collected at Scotts Head (473) versus 

Champagne (973) the total area mapped at Scotts Head was only one tenth the size of the 
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Champagne Reef.  Also, there appears to be less complexity of the bathymetry at Scotts Head as 

Champagne appears to have a number of sharp pinnacles that extend from deeper water into 

shallow.  Fortunately, the ABS system is built to allow future refinement (Ecochard et al., 2003).  

Additional data can be added to these rudimentary data sets, to increase the accuracy of both 

maps over time. 

 

The primary suggestions for further or future studies would be to collect more data points, 

spending more time collecting a larger number of waypoints at Champagne Reef, and to use a 

better tub to hold the fish-finder and battery, due to the ease at which waves could splash into the 

tub in unprotected water. The increase in data points is mainly focused on collecting the 

waypoints along set transects to create a more complete grid over the study area.  As Ecochard 

et al.,(2003) point out, more data can be collected in complex areas to allow for greater resolution 

and detail. There were also complications in collecting data along straight transects at 

Champagne reef due to the distance from shore while swimming with the equipment because of 

unfavorable waves and currents. The waves would splash over the sides of the tub, almost 

submerging the equipment in salt water.  This would force the researcher to lift the tub out of the 

water, tilting it to pour out the water while swimming. This causes a significant physical risk to the 

researcher if a cramp occurred while attempting this in relatively deep water. Other difficulties 

included losing the depth readings on the fish-finder, getting the local fisherman to steer exactly 

where we wanted the data transects to run, and quick fuel consumption of the vessel. To 

circumvent these issues, a higher model fish-finder might be suggested (a model that combines 

GPS waypoints and depth readings onto a memory card would be preferable) along with 

experiment using a small raft or rowboat to increase the distances at which data could be 

collected and lessen the possibility of salt water damage to the equipment.  
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