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Introduction 

This report provides an update on LPBF’s earlier reports on the dimensions of Mardi Gras Pass, 

an emerging distributary pass of the Mississippi River located on the eastbank of Plaquemines 

Parish in the northern end of the Bohemia Spillway.  An initial report presented the results of 

surveys completed in April and May of 2012, while updated reports presented the surveys 

completed in August and September 2012.  This report presents the results of our January 2013 

survey.  Figure 1 shows an interpolated depth surface generated from the most recent survey 

points.  Readers seeking further information are referred to the prior reports on Mardi Gras Pass 

and the larger report on the Bohemia Spillway, all of which will be available for download at 

www.saveourlake.org.  

  

 
Figure 1:  Mardi Gras Pass, Interpolated Bottom Surface. Based on Bank and Bathymetric Surveys 

completed on January 18, 2013.  Interpolated surface generated using Spatial Analysis Toolbox in 

ArcGIS 10. 

 

Data Collection and Processing 

All data points were obtained using a Trimble Geo Explorer 6000 GeoXR GPS unit with Zephyr 

Model 2 GNSS receiver attached. Capable of Real Time Kinematic (RTK) data collection, this 

survey grade GPS system provides latitude, longitude, and elevation (XYZ) of land locations to a 

high degree of precision.  When coupled with the boat mounted fathometer (SonarMite Echo 

Sounder), depth measurements can also be added to the XYZ data. 

http://www.saveourlake.org/


 

On January 15, 2013, LPBF scientists used the GPS unit and receiver to complete a bank survey 

of the Pass.  For reaches 1 – 3, where the pass curves and meanders, points where obtained at the 

significant bends in the bank.  A small number of bends were either inaccessible or tree coverage 

blocked the GPS signal.  For reach 4, the original Bohemia Spillway Discharge Canal, the banks 

are relatively straight (except for three sections of scour and widening) and survey points were 

obtained every ~300 ft.  At the scour sections, 3 - 4 points were obtained on each bank.  Each 

point consisted of latitude, longitude, and elevation.  After the field data collection, these points 

were imported into a GIS and a polygon feature was manually drawn based on the bank survey 

points (i.e. connecting the dots).  This polygon feature represents the surface extent of Mardi 

Gras Pass. 

 

On January 18, LBPF scientists completed a bathymetric survey with the fathometer mounted on 

the front of a 14 ft. flat boat and run in “Continuous Topo” mode while travelling different paths 

up and down the pass.  “Continuous Topo” mode means that the unit obtains data points at a 

specified distance or time interval.  For this survey, the unit was set to record a point every 5 ft.  

The GPS-Fathometer combination measured and recorded latitude, longitude, elevation of the 

fathometer (approximately 1 ft. below the water surface), and depth (measured by the 

fathometer) for each point along five survey paths.    One of the survey paths roughly followed 

the center of the pass, two were on either side of center roughly halfway between the center and 

the bank, and two paths zig-zagged between the banks.  The unit automatically calculates the 

“Depth applied elevation”, which is the elevation of the water bottom (elevation of fathometer 

minus the depth).  Additional points were obtained in the Back Canal and in a small canal that 

parallels the bar along the river, though this data is not analyzed here.  Of note, downed trees 

blocking the pass prevented a full bathymetric survey of Reach 1, and most of Reach 1 is not 

analyzed here. 

 

 

Methods 
To interpret this data, a series of basic geoprocessing steps were completed in the GIS system to 

obtain basic summary information describing the width and depth of Mardi Gras Pass.  

Essentially, these steps involved breaking the pass into distinct, non-overlapping segments and 

then assessing the observed widths and depths for each segment. 

 

To assess the width of Mardi Gras Pass, first the “Center Line” of the pass was automatically 

generated using a geoprocessing algorithm.  (Due to various irregularities, this center line had to 

be manually cleaned).  Next, 48 evenly spaced points where automatically generated along the 

center line along with two points at either end.  Transects connecting each bank of the Pass were 

drawn for each point.  Finally, the length of each transect was automatically calculated.  Note 

that the transects connected edges of the hand drawn polygon feature (an interpolated 

generalization of the Pass’s banks), and not the actual bank survey points. 

 

The Pass’s centerline also served as the starting point for assessing the depths of Mardi Gras 

Pass.  In this analysis, points along the centerline were generated every 33 ft. and for each point a 

rectangle 33 ft. long was drawn.  The GIS snapping tool then allowed the rectangle center to be 

snapped to the centerline points.  Where bends and other irregularities were present, the 

rectangles had to be manually adjusted into a three or four sided irregular polygon.  After 

clipping the set of rectangles by the polygon representing the extent of the pass, the resultant 

polygon layer divided the entire pass into a set of evenly spaced rectangles and other polygons.  

Next, a spatial join calculated summary statistics (minimum, maximum, and average) for each 

point within a polygon and joined those values to the corresponding polygon.  These attributes 

for the polygon layer provide a generalized summary of the depths observed in the pass.      



 

 

January 2013 Results 
For the entire Pass, only 18 (36%) transects out of 50 total had widths less than 66 ft.  For these, 

the minimum width was 55 ft. and only 9 (18%) were less than 60 ft.  Many of these transects are 

located in Reach 4, though one is located in Reach 1 near the mouth of the Pass.  Beyond these 

16 transects, all of Reaches 2 and 3 along with most of Reaches 1 and 4 were well over 66 ft. 

wide with 19 (38%) transects over 80 ft. wide.     

 

In looking at the summarized depth data, many of the polygons, but not all, had an average depth 

of 6 ft. or greater.  Out of 131 total polygons with depth measurements, a total of 5 (3.8%) had an 

average depth of less than 6 ft.  Most of these polygons are all located in Reach 4 and one is 

located in Reach 1. On the other end of the distribution, 47 (36%) polygons had mean depths of 

10 ft. or greater with 10 (7.6%) having a mean depth over 15 ft.  Keep in mind that shallower 

points near the banks are included in these averages over a polygon that spans the width of Mardi 

Gras Pass.  

 

A more illustrative assessment of the depths along Mardi Gras Pass can be obtained by 

looking at the “Thalweg Depth”.  For the purposes of this analysis, the thalweg depth was 

calculated as the average of the top five depth measurements for each polygon.  Over the 

entire pass, this value ranges from 6.45 ft. to 24.20 ft., with an average of 12.36 ft.  

Significantly, our January 2013 survey suggests that the Mardi Gras Pass has a navigable 

thalweg depth of over 6 ft. for the entire length that was surveyed.    

  

Table 1 provides summary statistics of the dimensions of Mardi Gras Pass, while Figures 2 – 8 

present the data points and analysis steps.  

 

Table 1: Summary statistics by reach for the transects and polygons used to assess the width and 

depth of Mardi Gras Pass based on the January 2013 survey. 

  

Reach 
Number 

of Width 

Transects 

Average 

Width 

(ft) 

Minimum 

Width (ft) 

Maximum 

Width (ft) 

Number 

of Depth 

Polygons 

Average 

Depth 

(ft) (*) 

Minimum 

Depth (ft) 

(*) 

Maximum 

Depth (ft) 

(*) 

Average 

Thalweg 

Depth 

(ft) (***) 

1 – 4  50 78.8 55 171 131 (**) 9.6 5.3 19.7 12.4 

1 5 73.6 57.5 85.5 5 (**) 6.8 5.3 8.0 8.3 

2 6 102 79 152 17 10.9 7.7 15.2 15.3 

3 6 93.9 74.6 129 18 9.4 7.7 12.5 12.8 

4 33 72.6 55 171 91 9.5 5.4 19.7 11.9 

(*)  The average, minimum, and maximum values refer to summary statistics based on values for the set of polygons 

in each reach.  In turn, values for each polygon are averages for the set of points within the polygon.  So, the 
minimum and maximum refer the minimum and maximum average depth for the set of polygons within the reach 

and not the minimum or maximum value of the individual points within a polygon or reach. 

(**)  Eight polygons without any depth measurements have been excluded. 

(***)  For the purposes of this analysis, the Thalweg Depth for each polygon is defined as average of five highest 

depth measurements for the polygon, and then the Average Thalweg Depth for each reach is calculated from these 

values. 

 

 



 
Figure 2:  Bank survey points of Mardi Gras Pass, completed January 11, 2013, along with the 

inferred polygon representing the extent of the pass.   

 



 
Figure 3:  Transects used to summarize the width of the Mardi Gras Pass at various locations 

along with the length of each transect (bank-to-bank distance). 

 

 

 



 
Figure 4:  Bathymetric survey points of Mardi Gras Pass, obtained January 18, 2013. 

 

 



 
Figure 5:  Polygons (rectangles and irregular four sided polygons) used to summarize the depths 

of the Mardi Gras Pass across Reaches 1 -3. 

 



 
Figure 6:  Polygons (rectangles and irregular four sided polygons) used to summarize the depths 

of the Mardi Gras Pass across Reach 4.  

 



 
Figure 7:  Approximate “Thalweg Depths” of Mardi Gras Pass across Reaches 1 -3. 

 



 
Figure 8:  Approximate “Thalweg Depths” of Mardi Gras Pass across Reach 4. 
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