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Introduction  

​ The Deer Creek watershed is a subwatershed (Hydrologic Unit Code (HUC) 12) of the 
Prairie duPont Creek-Mississippi River (HUC 10) watershed. It has an area of ~95.8 km2, 
includes 23 municipalities, and flows for ~17.3 kilometers from Creve Coeur to the River des 
Peres. The three major streams in the Deer Creek watershed are Deer Creek, Twomile Creek, 
and Black Creek (Missouri Department of Natural Resources, 2023). The Litzsinger Road 
Ecology Center (LREC) lies near the midpoint of Deer Creek, with ~30 km2 of upstream area 
(Figure 2). This large area has likely been a source of many plants established at LREC, 
particularly species that utilize water as a dispersal mechanism. By using Geographic 
Information Systems (GIS), upstream natural areas were identified as ideal for surveying 
through land cover classification and suitability modeling. 

Many factors drive the establishment and spread of plant species, including land use 
and cover, climatic variables, soil characteristics, biotic interactions, hydrology, and more. This 
study focuses on land cover, soil attributes, and hydrology as potential predictors of suitable 
habitat. The land use in Deer Creek watershed is predominantly developed land, approximately 
99%, although the development levels vary. According to the Missouri Department of Natural 
Resources, most of the area is in low-intensity development, 56.9%, while high- and 
medium-intensity development is 6.4% and 9.1%, respectively. Developed open space, such 
as golf courses, parks, and large lawns, is around 27%, and the remaining 1% is made up of 
forest, wetland, and open water (Missouri Department of Natural Resources, 2023). 
Additionally, impervious surfaces make up a sizable portion of land cover within the Deer Creek 
watershed, totaling around 33% (Missouri Department of Natural Resources, 2023).  

While much of Deer Creek watershed is now developed, prior to European settlement, 
about half of what is now the Saint Louis area, including Deer Creek watershed, was tallgrass 
prairie, which was home to prairie chickens, badgers, and bison. Eventually the land was 
converted to row crops, but before that the land had deep fertile soils that supported diverse 
communities of flora and fauna (Craft, 2017). Deer Creek watershed lies within the alluvial 
floodplain of the Mississippi and was subject to the repeated flooding and glaciation events 
that are a part of Missouri’s geological history (Gregory, 2020). This allowed for the 
development of the loamy, loess- and alluvium-derived soils that are common in Missouri 
(USDA Web Soil Survey). Limestone is also especially common in this area (Gregory, 2020), 
which can influence soil characteristics, particularly by improving drainage and maintaining an 
alkaline to neutral pH (USDA Web Soil Survey). 

The aim of this study is to identify upstream natural areas within the Deer Creek 
watershed that are suitable for three species of interest: Japanese stiltgrass (Microstegium 
vimineum), Chinese fountain grass (Cenchrus purpurascens), and rattlesnake root (Nabalus 
crepidineus). Once these areas were identified, presence/absence surveys were conducted for 
the species of interest as well as other native, invasive, and non-native species. The overall 
goal is to document the species composition of the areas upstream from LREC with the hopes 
of helping land managers be more prepared for the establishment and spread of problematic or 
rare species and inform restoration and management practices.  

Methods  

The GIS program ArcGIS Pro was used for all spatial analysis methods. 

Watershed Delineation  



​ A 2026 digital elevation map (DEM) with a spatial resolution of 1 ARC second, 
downloaded from USGS TNM Download, was used to delineate the Deer Creek Watershed. 
The DEM data layer was run through the Fill tool to minimize holes and peaks within the raster 
layer. The filled DEM was then put through the Flow Direction tool, and the output flow 
direction raster served as the input for the Flow Accumulation tool. The pour point of the 
watershed was found by placing a point feature at the raster cell with the highest flow 
accumulation using the Snap Pour Point tool (Figure 1). This point is also where the watershed 
empties into the River des Peres. The output layers from the Flow Direction, Flow 
Accumulation, and Snap Pour Point tools were used as the inputs for the Delineate Watershed 
tool. Once run, the tool produced a polygon feature layer of the Deer Creek watershed 
boundary (Figure 2).  

Landcover Classification  

​ Data layers from Landsat 8-9 Levels 1 and 2 were downloaded from the USGS Earth 
Explorer. Bands 2, 3, 4, 5, and 8 were used in the analysis. The individual band data layers 
were combined into one raster layer using the Composite Bands tool. This combined raster 
layer was used to calculate the Normalized Difference Vegetation Index (NDVI) using the NDVI 
raster function (Figure 3). Band 4 (Red) was used for the Visible Band ID ,and Band 5 (Near 
Infrared) was used for the Infrared Band ID. The output NDVI raster layer was then used in the 
unsupervised landcover classification analysis. Using the ISO Cluster Unsupervised 
Classification tool, ten landcover classes were identified. These classes were manually 
combined into five groups: pavement or water, residential, natural-residential, natural, and 
buildings, using the Reclassify tool (Figure 4). The classifications were visually cross-referenced 
with aerial imagery. Natural areas were manually identified and marked with a created feature 
layer (Figure 5).  

Suitability Modeling 

​ Suitability models were created for three species of interest, M. vimineum, C. 
purpurascens, and N. crepidineus, using the Suitability Modeler analysis tool (Ramirez, 2025). 
Three ranked raster layers, landcover class, soil characteristics, and stream distance, were 
used to create each suitability model. Each raster layer was ranked based on characteristics 
specific to each species. The ranking was based on a 1-5 system where 1 is least suitable, and 
5 is most suitable. For the landcover class rasters, natural and natural-residential classes were 
ranked 5 and 4, respectively, for C. purpurascens and N. crepidineus, while natural-residential 
was also ranked 5 for M. vimineum, and the remaining three classes were ranked 1 (Figure 6). 
Soil characteristics varied for each species and were ranked accordingly (Table 1 and Figure 6). 
The stream distance raster was ranked the same for all three species, with cells within 50 
meters ranked 5 and the rest ranked 1 (Figure 6). To create the final models, the rankings from 
each raster layer in each cell were added to create a range of 3-15. The final suitability raster 
layers for each species were exported from the tool (Figure 7, 8, 9).  

Surveying 

​ Survey areas were chosen based on level of suitability, amount of natural area, and 
accessibility. Known stream access points were obtained from the Cooperative Stream 
Investigation Project (Missouri Department of Natural Resources, 2025). Three sites were 
surveyed (Figure 10) using presence-absence surveys with the purpose of identifying and 



documenting species of interest, in addition to abundant or rare native, invasive, and 
non-native species.  

Results 

Landcover Classification 

​ The majority of the land cover in the Deer Creek watershed was classified as 
natural-residential with 33.2 km2 (34.6%), followed closely by residential with 31.4 km2 (32.7%). 
Natural areas were 15.9 km2, approximately 16.6% of the total area of Deer Creek watershed. 
The remaining areas were made up of pavement and water, and buildings, 13.0 and 2.6 km2, 
respectively. Calculations were done in ArcGIS Pro in the WGS 1984 UTM Zone 15 coordinate 
system.  

Suitability Modeling 

​ The suitability models yielded varying distributions for each species. To compare the 
suitability ratings within and between each species, the ratings were separated into groups of 
four: high (12-15), medium (7,8,10,11), and low (3-6), with the suitability rating of 9 viewed as 
an average suitability or having a neutral suitability rating (Table 2). For M. vimineum, areas of 
high suitability accounted for 23.6 km2 or 25.3% of the total area of Deer Creek watershed. 
Medium suitability areas accounted for the largest area, 48.3 km2 (51.7%), while low suitability 
areas were the smallest, 17.6 km2 (18.8%) (Figure 7). C. purpurascens had the most medium 
suitable area, 47.8 km2 (51.2%), followed by low suitability, 21.2 km2 (22.7%), and then high 
suitability areas, 19.2 km2 (20.6%) (Figure 8). In comparison to the invasive species models, N. 
crepidineus had the smallest amount of high suitability areas, 17.4 (18.6%), Medium suitability 
areas also accounted for the largest area within the N. crepidineus model, 42.8 (45.8%), 
followed by low suitability with 21.3 km2 (22.8%) (Figure 9). All three models yielded the most 
medium suitability areas, 34.6%, 50.0%, and 44.6% respectively, but M. vimineum had 34.1% 
more high suitability areas than low, while C. purpurascens and N. crepidineus had 10.4% and 
22.4% more low suitability areas than high.  

Surveying  

​ Between the three survey areas, two of the species of interest were identified, M. 
vimineum and C. purpurascens. N. crepidineus was not identified at any of the surveyed areas 
despite two of the areas having medium to high suitability. M. vimineum was identified at two of 
the sites surveyed, sites 1 and 3. C. purpurascens was only identified at site 3. (Table 3, 4, and 
5). No species of interest were identified at site 2. However, many invasive and non-native 
species currently present at LREC were found at all three sites. Native species in high 
abundance or matrix or conservative (Coefficient of Conservatism (C Value) of 4-10) species 
were also documented at each site. (Table 3).  
​ M. vimineum was found on upper banks along the creek edge in both sites 1 and 3. 
These areas were open, heavily vegetated, and under full to medium sun. It was in patches 
scattered throughout areas of around 25-100 m2. At site 1, the M. vimineum filled in the spaces 
between plants, including Phyla lanceolata, Acalypha rhomboidea, Perilla frutescens, and 
Bidens frondosa (Figure 11). At site 3, the M. vimineum was constrained by the goldenrod 
(Solidago altissima and Solidago gigantea) that mostly blanketed the clearing (Figure 12). There 
was a variety of associated plants observed at both sites, but Leersia spp. and Fraxinus spp. 
were present at both observations of M. vimineum.  



​ C. purpurascens was found in a drainage area or feeder creek off the main stream 
surrounded by a powerline utility easement. The substrate was mostly riprap before gradually 
turning back into a shallow creek. The area was drained when the survey was conducted but 
likely fills during rains or seasonally. C. purpurascens was along the creek edge in full sun to 
medium shade (Figure 13). Six clumps were identified within an area of around 25 m2. 
Associated species identified at site 3 include Persicaria hydropyperoides, Humulus scandens, 
Asclepias syriaca, Symphyotrichum lanceolatum, and Leersia oryzoides.  

Discussion 

The suitability models for the three species of interest were generally consistent with the 
characteristics of the species. M. vimineum and C. purpurascens are invasive species and 
often considered generalist species capable of establishing and spreading in a variety of 
conditions, particularly M. vimineum (National Oceanic and Atmospheric Administration, 2026; 
Plants for a Future, 2026). N. crepidineus, however, is a rare native species with a C Value of 9, 
that is sensitive to environmental conditions and changes (Wisconsin Department of Natural 
Resources, n.d.), and observable individuals are not common during most of the year 
(Yatskievych, 2006). The suitability model for M. vimineum showed the largest amount of highly 
suitable area, with the majority (57.4%) of Deer Creek watershed having neutral or better 
suitability. Also, M. vimineum was found at two of the three sites, further illustrating M. 
vimineum’s ability to survive in a wider variety of conditions. Suitability for C. purpurascens was 
more even between low and high suitability, with the majority of the area being medium or 
neutral (56.7%). Since C. purpurascens was found at one of the survey sites, this also generally 
fits with the model’s predictions. Finally, the majority of Deer Creek watershed had neutral or 
worse suitability for N. crepidineus. Given the low likelihood of its presence within the survey 
sites, its absence during field surveys is consistent with the model’s predictions. However, the 
high to medium suitability areas for all three species were more concentrated around the 
streams. This can be partially attributed to the high suitability scores assigned to 
stream-adjacent areas, but it also stems from the strong tendency of all three species to 
establish and spread along riparian corridors. Soil attributes, such as moisture class, drainage, 
and taxonomy, together with water-mediated seed dispersal, likely contribute to this pattern. In 
addition to the high rankings for natural and natural-residential areas, these processes led to 
more of the highly suitable areas falling within the potential survey sites. It should be noted that 
with the constraints of the study, only three sites were able to be surveyed. Increasing the 
number of survey sites, particularly in areas with higher suitability, would likely increase the 
probability of detecting the target species.   

The varying suitability between the survey sites had an effect on the presence or 
absence of the target species. While the survey sites were chosen for their high suitability, 
amount of natural cover, and accessibility, site 2 had lower suitability compared to sites 1 and 
3. This is reflected in the presence of M. vimineum and C. purpurascens at sites 1 and 3 but not 
at site 2. It is important to consider that there are many other factors that have an effect on the 
distribution and establishment success of plant species that were not included in the suitability 
analysis due to time and computational constraints. This limitation will have likely affected the 
accuracy of the suitability maps and may explain why the species of interest were not found 
even in areas that were identified as highly suitable. Furthermore, although N. crepidineus was 
not identified during the surveys, it is not evident that the species is not present because the 



basal rosettes produced in the spring often die out during the summer, when the surveys were 
conducted, and only a small portion of plants flower each year (Yatskievych, 2006).  

While the suitability models were created for specific species, many other invasive, 
non-native, and native species were documented during the surveys. (Table 3). There were 
significant populations of many of the invasive species established at LREC, most notably 
wintercreeper​ (Euonymus fortunei), honeysuckle (Lonicera spp.), beefsteak plant (Perilla 
frutescens), and sweet clover (Melilotus alba and Melilotus officinalis), which were present at all 
sites. This indicates that there will likely be consistent propagules of these species coming from 
upstream and feeding LREC populations long-term. However, the surveyed sites were not 
overrun by invasive and non-native species and supported relatively diverse communities of 
native species, some of which were conservative species (C value of 7 and 8). The 
communities at the survey sites were similar to LREC communities. Many of the abundant 
species present at the survey sites are also abundant at LREC, indicating that the LREC 
communities are likely reinforced by the upstream communities. Furthermore, the species with 
higher C values found at the survey sites, such as leafy pondweed (Potamogeton foliosus) and 
wild hydrangea (Hydrangea arborescens), which appeared to be naturally occurring, show that 
they have the potential to establish at LREC due to it having similar conditions and suitability as 
the surveyed sites. It should also be noted that not all species present were documented, so 
diversity metrics and direct comparisons are unlikely to yield accurate conclusions.  

Conclusion  

​  There are many native, invasive, and non-native species present upstream from LREC, 
and having an idea of the composition of these areas can highlight the potential positives and 
negatives of the incoming plant propagules. This can help direct management practices and 
inform decision-making going forward as to what species to prioritize for removal and what 
species to look out for. Additionally, despite the decline in ideal natural areas, the native 
species in Deer Creek watershed are adapting to the urban-driven changes and persisting even 
among the invasive species. This likely means that not only is LREC receiving invasive 
propagules, but it could also be supported by the upstream native communities, as it may be 
supporting the surrounding areas.  
​ Furthermore, studies like this can be overlooked because heavily developed regions 
impose significant research limitations and introduce urban‑driven stressors that complicate 
the study of local wildlife. Yet, studying ecosystems and ecological processes in urban 
contexts is becoming even more important as development increases and natural areas 
decline. These types of studies are important for documenting species composition to track 
changes over time, understand what species are more resilient to urban conditions and what 
species are struggling, and to help predict what future ecosystems might look like. Much of the 
suitability modeling in urban areas is based around identifying plants that are more resilient for 
use in urban settings. However, some studies have used suitability modeling to identify 
potential restoration sites within areas with high levels of development and urban land cover 
(White & Fennessy, 2005). As the conditions of the world change, ecology and restoration must 
adapt, and studying the ecological dynamics within urban areas is key.  



Appendix 
 
Data Sources  

Source Use Link 

USGS TNM Download Digital Elevation Map - 2026 1 
ARC second 

https://apps.nationalmap.gov/
downloader/ 

Web soil survey USDA Soil shapefile and soil 
description, moisture class, 
taxonomy, drainage, and pH 
data 

https://websoilsurvey.nrcs.usd
a.gov/app/WebSoilSurvey.asp
x 

USGS Earth Explorer Landsat Data: Landsat 8-9, 
Level 1 and 2 - Bands 2-5 and 8 

https://earthexplorer.usgs.gov/ 

Missouri Department of 
Natural Resources GIS 

Stream layer - Rivers and 
Streams 

https://gis-modnr.opendata.arc
gis.com/maps/49695c22aa5d4
95a8dd38621e61d8981/explor
e?location=38.631063%2C-90
.380683%2C13 

Missouri Spatial Data 
Information Service 

Watershed Boundaries https://data-msdis.opendata.ar
cgis.com/datasets/5e7719fa1e
4e4645af35f3296cb75589_0/e
xplore?location=37.213276%2
C-86.792129%2C4 
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Table 1. Rankings of soil units within Deer Creek Watershed based on soil attributes for each 
target species.  

 
 
Table 2. Area (km²), cumulative totals, and percentage of total area for the target species within 
each suitability rating group.  

 
 
 
 
 



Table 3. Identified species at survey site 1. Not a complete list of all species present.  

 

 
 



Table 4. Identified species at survey site 2. Not a complete list of all species present. 

 

 
 
 



Table 5. Identified species at survey site 3. Not a complete list of all species present. 

 
 
 
 
 
 
 
 



 
Figure 1.  Watershed delineation processing raster layers. From left to right, filled DEM, flow 
direction, and flow accumulation with pour point and final watershed boundary overlaid.  
 

 
Figure 2. Deer Creek watershed with streams and Litzsinger Road Ecology Center boundary 
overlaid onto aerial imagery.  
 



 
Figure 3. Deer Creek watershed with NDVI reflectance.  
 



 
Figure 4. Unsupervised landcover classification of Deer Creek Watershed.  
 



 
Figure 5. Natural areas upstream of Litzsinger Road Ecology Center identified as potential 
survey sites.  
 



 
Figure 6. Examples of ranked raster layers used to create suitability models.  
 

 
Figure 7. Microstegium vimineum suitability model of Deer Creek Watershed.  
 



 
Figure 8. Cenchrus purpurascens suitability model of Deer Creek Watershed.  
 

 
Figure 9. Nabalus crepidineus suitability model of Deer Creek Watershed.  
 



 
Figure 10. Surveyed Areas Upstream of Litsinger Road Ecology Center. From left to right, site 
1, site 2, site 3.  
 

 
Figure 11. Microstegium vimineum observed at site 1. Microstegium vimineum and associated 
plants (left) and area where it was found (right). 
 



 
Figure 12. Microstegium vimineum observed at site 3. Microstegium vimineum and associated 
plants (left) and area where it was found (right).  
 
 



 
Figure 13. Cenchrus purpurascens observed at site 3. Cenchrus purpurascens (left) and area 
where it was found (right). 
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