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Introduction and Methods 

A depth survey of Coursey Pond was done on two separate dates in April 2015 and March 2016.  Heavy 
aquatic plant growth in 2015 restricted access to significant portion of pond requiring a second date of 
work to complete coverage of the pond.  Pond stage on both survey dates, determined by automated 
stage height recorder located at the dam, was within a few hundredths of a foot.  Chris Main assisted 
with the 2015 field survey and Tye Pettay assisted with the 2016 field survey.  Matt Pinson assisted with 
the GIS work. 

A float-mounted acoustic depth sounder, GPS, and data logging system owned by DNERR was used to 
conduct the survey.  The sounder was towed behind an electric trolling motor-powered 16 foot skiff and 
data were recorded every 5 seconds. 

Resulting sounder-collected data were filtered in Excel to remove missing and spurious values (e.g., 
negative depths).  Shoreline and island data points with zero depth were created in ArcGIS from a 
combination of the shoreline from the National Hydrography Dataset and modified from observations of 
the shoreline in 2012 aerial photography.  Post maps of sounder-collected and shoreline data points 
were created to view the spatial distribution of valid observations.  Pond stage variations between the 
two survey dates were considered to be insignificant and sounder data were not adjusted. 

Depth grids and volumetrics were calculated in Surfer (Golden Software).  The inverse-distance squared 
algorithm with a quadrant search, maximum search radius of 25 m, and maximum number of points per 
quadrant of 6 was used to calculate depths on a 12.7 x 12.8 m grid.  The pond area was then clipped by 
the shoreline and outlines of several small islands. 

A second depth grid was created from a sketch map extracted from the “Freshwater Ponds of Delaware” 
(Fishing Map) report.  It should be noted that the sketch map is of fairly low quality and depth contours 
were determined from anecdotal accounts of fishermen.  There is no record of what basemap source 
was used to create the pond outline.  ArcGIS was used to georeference shorelines and depth contours 
on the sketch map to the NHD hydrography and cultural control points determined from aerial 
photography.  Again, shoreline points were assigned zero depth.  Depth grids and volumetrics were 
calculated in Surfer (Golden Software).  The inverse-distance squared algorithm with a quadrant search, 
maximum search radius of 25 m, and maximum number of points per quadrant of 6 was used to 
calculate depths on a 12 x 11.9 m grid.  The pond area was then clipped by the shoreline.  Though not 
shown on the figure, islands were also clipped from the pond grid. 

  



Results and Discussion 

Pond areas determined from the recent depth survey and the older fishing map data are very similar 
(Table 1) with the area determined from the recent depth survey three percent larger than that 
determined from the fishing map.  The fishing map outline has a slightly different footprint than that 
from determined from recent aerial photography, being slightly narrower in the north-south direction 
but extending farther west towards Killens Pond and farther up the streams that feed the pond.    

Pond volumes (Table 1) determined from the two data sources are quite different, with the volume 
determined from the recent depth survey slightly more than 30 percent greater than that determined 
from the fishing map.  Depth metrics (Table 1) from the recent depth survey show the pond is 
significantly deeper than depicted on the fishing map.  The contour map (Figure 1) from the recent 
depth survey shows that areas with depths in excess of 1 m extend much farther upstream than 
depicted on the fishing map. 

Table 1. Pond area and depth statitistics. Units are in meters (m). 

 Depth Survey Fishing Map 
Area (m2) 217709 211305 
Volume (m3) 186857 141708 
Depth metrics   
25th percentile (m) 0.68 0.28 
Median (m) 0.94 0.58 
Mean (m) 0.88 0.58 
75th percentile (m) 1.13 0.88 
Maximum (m) 1.91 1.22 
Standard Deviation 0.328 0.345 

 

It is clear that the use of modern navigation and depth sounding tools along with high resolution aerial 
photography have created a more accurate representation of the pond outline and depth distribution 
than was possible from the fishing map.  The distorted outline of the pond shown on the fishing map 
indicates that a non-georeferenced air photo was used to sketch the outline.  It is possible that a more 
accurate pond outline could be done by using georeferenced aerial photography collected near the time 
that the map was drawn.  Even if these improvements were made to the fishing map outline, the depth 
contours on the fishing map show a significant bias toward a shallower water body than has been 
measured. 

  



 

Figure 1.  Contour plots of pond depths determined from fishing map (top) and depth survey (bottom).  
Coordinates are UTM-18 in meters, depth contours in meters.  The same contour color values are used 
in both maps. 
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