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Abstract 

The West Lake Pontchartrain Basin is a mosaic of open marsh and forested swamp. The open 
marsh can be tentatively separated into natural marsh, where it has been marsh for at least 100 years, and 
anthropogenic marsh, where forested swamp has converted to marsh over the last century. Plants and 
grasshoppers were surveyed to assess the extent to which these three wetland types differ in vegetation and 
to what extent these differences are mirrored in their fauna. Analysis included the use of mantel tests and 
non-metric multi-dimensional scaling. Grasshoppers were associated with plants (p=.0396) across wetland 
types. Swamps were different from marshes for grasshoppers (p=.0030) and plants (p=.0038). Natural 
marshes were different from anthropogenic ones for plants (p=.0128) but not grasshoppers (p=.1116).  
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Introduction 
Lake Pontchartrain Basin and its surrounding wetlands comprise one of the largest oligohaline 

ecosystems in the United States (Moore 1992). Vegetation in the basin is controlled largely by two 
environmental gradients, salinity and flooding (Cramer et al. 1981, Brewer and Grace 1990, Shaffer et al. 
2003). A salinity gradient runs from saline water in the east to fresh in the west. Areas isolated from 
salinity are primarily controlled by the flooding regime; these areas are usually forested swamp except for 
places where water collects and does not flow or drain. 

The West Lake Pontchartrain Basin includes the Manchac Land Bridge and the Maurepas 
Swamps. The wetlands of the West Lake Pontchartrain basin are a mosaic of forested swamp and open 
marsh. The open marsh can be tentatively separated into two categories, natural marsh and anthropogenic 
marsh (Figure 1). The anthropogenic marsh was historically forested swamp until much of it was converted 
to marsh by logging around the turn of the century (Wicker et al.1981, Myers et al. 1995). In addition, over 
the past 50 years, altered hydrology, land subsidence, and increased salinity have contributed to the 
degeneration of swamp to open marsh (Wicker et al.1981, Conner and Brody 1989, Barras et al. 1994). 
These newer marsh areas will also be considered anthropogenic. For a more complete description and 
history of these marshes see Wicker et al. (1981), Platt (1988), Myers et al. (1995), and Thomson (2001). 
 It is not yet clear to what extent these newer marshes differ from the natural marshes in terms of 
flora and fauna. The purpose of this project was to combine a survey of plants in the basin with a survey of 
grasshoppers to assess the extent to which the three major wetland types differ in vegetation and to what 
extent these differences are mirrored in their fauna.  
 

Methods 
A grid was laid on top of the USGS quadrangle containing the West Lake Pontchartrain Basin and 

latitudinal and longitudinal coordinates were selected at random to generate sampling locations until ten 
had been chosen from natural marshes, ten from anthropogenic marshes, and twenty from swamps. 
Swamps were further stratified so that ten were close to Lake Maurepas and ten were isolated from the 
Lake (Figure 2). Each location was surveyed between July and August of 2002. Some locations were 
inaccessible, being several miles from the closest navigable waterway. Rather than redraw inaccessible 
points, we attempted to survey each of the 40 sites. A limit was set at two hours travel by foot from boat. At 
that time we would stop and survey. Ultimately, only four points had to be adjusted in this way (Menzel 
2003, Kandalepas 2004).  

Once a point was reached, a 10m2 area was designated and plant cover was visually estimated by 
species. Grasshopper abundances were estimated for the same 10m2 area. The goal of each survey was to 
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determine a coarse abundance value for each distinct type of grasshopper present. A representative of each 
of these grasshoppers was collected and later identified by Dr. Richard Goyer at Louisiana State University. 
Grasshopper abundance values were scored on a scale of 1 to 5, with 1 being the lowest (1-3 individuals 
per 10m2 ), and 5 being the highest (greater than 1 per m2).  

 
Analysis 
 Data from the forty sites were separated into two matrices, one containing grasshopper abundance 
and one containing percent cover of plant species. Mantel tests were conducted using distance matrices 
generated from these two matrices. In this test, a distance value is calculated for each possible pair of sites 
to create a diagonal distance matrix. The Mantel software (McCune and Medford 1999) generates a z-
statistic, which is the sum of the cross products of the two distance matrices (called the “observed z”). This 
is compared to a set of z statistics from the cross products of the first matrix and 5000 randomly generated 
matrices (called “randomized z’s”). P equals the proportion of randomized z’s greater than or equal to the 
observed z. For p < 0.05, the observed z must be greater than or equal to 95% of randomized z’s. A one 
tailed test was run with HA being “a positive association,” indicated by an observed z that is significantly 
greater than the average randomized z. The Mantel test was conducted as a one-tailed test because we were 
specifically asking if there was a positive association between two matrices.  
 Mantel tests were also used to test for differences between habitat types. The test was run as 
before, but this time the observed z was from the sum of the cross products of the matrix of interest and a 
model matrix of ones and zeros split by habitat (Legendre and Legendre 1998). A positive association (at α 
= 0.05) indicates a significant difference between habitats for grasshoppers or plant species. This technique 
was used to test for differences between swamp and marsh, and then on marsh data alone to test for 
differences between natural and anthropogenic marsh.   
 Non-metric multi-dimensional scaling (NMS) was used to explore patterns of grasshopper 
distribution in relation to plant species (McCune and Medford 1999). A preliminary step down NMS was 
run for each ordination to determine the best number of dimensions. NMS was then run with plant species 
in the main matrix and grasshoppers overlaid.  
 

Results 
Three sites expected to be swamp had converted to open marsh and were reclassified as 

anthropogenic marsh for analysis, making a total of 10 natural, 13 anthropogenic and 17 swamp sites.  
Three types of grasshopper were identified to species and another five were identified to genus. 

The timing of our surveys resulted in the collection of mostly nymphs, which made identification to species 
impossible in some cases. Orchelimum sp. was the most common grasshopper, occurring in 82.5% of sites 
(Table 1). Orchelimum sp. also was the most abundant grasshopper in each habitat type while all other 
varieties changed rank with habitat (Figure 3). One hundred and six plant species were identified 
(Kandelepas 2003). Polygonum punctatum was the most common plant species, occurring at 72% of sites 
(Table 2). 

Mantel tests showed a positive association between grasshoppers and plants (p = 0.0396). Swamps 
were significantly different from marshes for grasshoppers (p = 0.003) and plants (p = 0.0038). Natural and 
anthropogenic marshes were significantly different for plants (p = 0.0128) but not for grasshoppers (p = 
0.1116).  
 The ordination (Figure 4) did not show a separation between natural and anthropogenic marsh, but 
did show a clear separation between swamps and marshes for some species. Taxodium distichum (L.) Rich 
and Salvinia minima Baker were representative swamp species. Aster subulatus Michx. and Lythrum 
lineare were representative marsh species (Figure 4).  

Only the distributions of Orchelimum sp. and Tettigidea sp. had apparent relationships with the 
ordination of plant species (Figure 5).  Orchelimum sp. tended to occur in marshes and Tettigidea sp. 
tended to occur in swamps (Figure 5). The separation was not absolute and both could be found in either 
habitat (Figure 6). All other grasshopper/plant species relationships were not significant. 

 
Discussion 

The differences between the grasshopper communities in swamps and marshes may be a direct 
result of the relationship between grasshoppers and forest canopy cover. This relationship may also explain 
why the difference between natural and anthropogenic marsh in plant species was not mirrored in 
grasshoppers. Orchelimum sp. was the dominant grasshopper and was most abundant in marshes where 
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herbaceous vegetation is dominant. These grasshoppers feed on green herbaceous vegetation and are 
probably distributed according to its availability. Increased canopy cover intercepts solar energy in forested 
swamps, limiting herbaceous vegetation. Tettigidea sp. were most often observed in swamps on tree trunks 
and cypress knees below the high water mark. They are members of the family Tetrigidae (pygmy locusts), 
which are known to graze on algae and detritus (Daley 1998). If swamp continues to change to marsh, this 
could benefit Orchelimum sp. at the expense of less abundant grasshoppers such as Tettigidea sp.. 
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Table 1. Grasshopper species identified and the percentage of plots in which they were present. 
 

       

Family Species Percentage of plots present 
Tettigoniidae Orchelimum sp.   82.5% 
Tetrigidae Tettigidea sp. 40.0  
Acrididae Leptysma marginicollis Serville 37.5 
Acrididae Dichromorpha viridis Scudder 10.0 
Acrididae Melanoplus sp.   5.0 
Acrididae Romalea guttata Houttuyn   5.0 
Acrididae Paroxya sp.   2.5 
Tettigoniidae Neoconocephalus sp.   2.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. The ten most common plant species and the percentage of plots in which they were present 
 

   
Family Species Percentage of plots present 
Polygonacea Polygonum punctatum Elliot   72.5% 
Amaranthaceae Alternanthera philoxeroides (Mart.) Griseb 60.0 
Salvineacea Salvinia minima Baker 50.0 
Poacea Echinochloa walteri (Pursh) Nash 42.5 
Fabaceae Vigna luteola (Jacq.) Benth. 42.5 
Convolvulaceae Ipomoea sagittata Poir 40.0 
Alismataceae Sagittaria lancifolia (L.) 40.0 
Nyssacea Nyssa aquatica (L.) 37.5 
Lemnacea Lemna minor (L.) 37.5 

Asteraceae Aster subulatus Michx. 35.0 
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Figure 1. Anthropogenic marsh (1) and natural marsh (2) in the West Lake Pontchartrain Basin.
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Figure 2. Map of survey sites in the West Lake Pontchartrain Basin: 1. isolated swamp 2. Lake-influenced 

swamp 3. natural marsh and 4. anthropogenic marsh (Menzel 2003, Kandalepas 2004). 
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1.  2.       3.  

 

 

 

Figure 3. Ranked abundance of grasshoppers in (1) natural marsh, (2) anthropogenic marsh and (3) swamp. Orchelimum sp. is ranked first in each habitat while 

other genera change ranks with habitat. 
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Figure 4. Two representative swamp species (1 & 2) and two representative marsh species (3 & 4). Each 

site is ordinated using plant species cover values and the size of each circle represents relative cover of the 

indicated plant species at that site (McCune and Medford 1999). N = natural marsh, A = anthropogenic 

marsh and S = swamp. 

 

 

 

 

 

 

 

 

Swamp 

Marsh 



 11 

Figure 5. The distribution of Orchelimum sp. (ORCH) and Tettigidea sp. (TETT) superimposed upon 

an NMS ordination of the plants. The angle and length of the lines represents the direction and 

strength of the relationship. (NMS, McCune and Medford 1999) 
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Figure 6. The abundances of (1) Orchelimum sp. and (2) Tettigidea sp. at sites that have been ordinated 

using plant species cover values. The size of each circle represents the abundance of the indicated 

grasshopper at that site. (NMS, McCune and Medford 1999)  
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