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Botanical Survey for Rare, Threatened, or 
Endangered Species 
 
for the Sioux Falls East Side Corridor Environmental 
Assessment 
 
 

  Sioux Falls, South Dakota 

 

Introduction 
In 2000, Short Elliott Hendrickson Incorporated (SEH) was retained 
by the City of Sioux Falls (the City) and the South Dakota Department 
of Transportation to complete necessary studies for and assembly of a 
Federal Environmental Assessment (EA) for a transportation corridor 
along the east side of the City, hereafter referred as the East Side 
Corridor (see Figure 1). Through coordination with state and federal 
natural resource agencies during the corridor study report phase, 
comments were expressed for potential impacts to the relatively intact 
habitats located at the northern end of the alignment. During a field 
reconnaissance for the Draft EA in the following fall of 2001, SEH 
biologists encountered a remnant prairie community that could 
potentially contain protected species, and a groundwater fed wetland 
community that could potentially harbor calcareous fen species within 
the impact area and footprint of the proposed corridor alignment. 

Avoidance alternatives for the northern end of the corridor were 
constrained by the presence of the Xcel Energy power plant and 
substation located in the Big Sioux River Valley (see Figure 2). It was 
determined that complete avoidance of the remnant prairie is 
impossible without compromising design speeds and safety, or 
relocation of the Xcel facilities. Consequently, through interagency 
coordination, the U.S. Fish and Wildlife Service (USFWS) and the 
South Dakota Game, Fish, and Parks Division (SDGF&P) requested 
field surveys for the federally-listed western prairie fringed-orchid 
(Platanthera praeclara, Federally Endangered), state-listed prairie 
species and the lined snake (Tropidoclonion lineatum, State 
Endangered). Additionally, the two main drainages (see Figure 2) 
contain areas of groundwater seepage, prompting an investigation of 
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the wetland vegetation to determine the presence of calcareous fen, a 
rare and unique wetland habitat that receives special protected status 
by the U.S. Army Corps of Engineers. The Federal Highways 
Administration (FHWA) and the South Dakota Department of 
Transportation concurred with the request and instructed the City to 
prepare the EA with the results and findings of the surveys in the form 
of a supplemental study. 

SEH biologists initiated the study in July of 2002. This supplemental 
study report has been prepared to accompany the EA to present the 
findings of the botanical surveys for the above mentioned vegetative 
species. A separate supplemental study report will be prepared with 
the results of the lined snake and faunal surveys. 

Study Area Location, Description, and History 
Location 
The study area is located in a physiographic area known as the “Cactus 
Hills,” an escarpment located along the south side of the Big Sioux 
River in the northeast portion of the City of Sioux Falls (see Figure 1). 
The study area forms the eastern edge of the Cactus Hills located in 
Section 30 of Brandon Township and Section 1 of Split Rock 
Township, Minnehaha County, South Dakota (see Figure 2). The study 
area is a square shaped parcel approximately 170 acres in size. The 
study area is bounded by agricultural lands along the east and south, an 
oak forest community along the west, and the existing Brandon Road 
alignment on the north (see Figure 2). 

Description  
The majority of the study area is comprised of a mesic-dry remnant 
prairie, which appears to have never been tilled for agriculture (Ode, 
2002), with two prominent drainages that drain towards the Big Sioux 
River. The drainage areas receive and convey surface runoff from 
adjacent side slopes in the study area that eventually drains north of 
the site to the Big Sioux River. In addition, there are areas in the 
drainages with groundwater seepages that discharge throughout the 
channel courses. 

History 
Two 40 – 60 acre square shaped parcels located along the eastern edge 
of the study area appear to have been tilled, likely more than ten years 
ago. The remaining area appears to never have been tilled, but has had 
a long grazing history (Ode, 2002). The lack of tilling within the study 
area may be attributed to the presence of Sioux Quartzite outcrops and 
the relatively rugged topography of the Cactus Hills. The majority of 
the Cactus Hills has never been tilled and is currently vegetated with 
natural cover, the primarily bur oak forest that extends southwest of 
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the study area. Evidence of grazing was detected sporadically 
throughout the study area. Neighboring parcels are currently grazed. 
Overhead electrical poles and wires (Xcel Energy) are the only current 
uses in the study area. The entire study area is currently owned by 
Xcel Energy. 

Methods 
Background Investigation and Sampling Design 
In developing the search methods for the P. praeclara and calcareous 
fen species, information published in regional publications and field 
guides for the species were reviewed to predict the characteristic 
habitat of P. praeclara and calcareous fen. This review was used to 
refine the search areas for the species. Available information on slope, 
aspect, soil, hydrology, light requirements, and associated species was 
compiled and considered when developing the survey methods and for 
completing the surveys.  

Preserved specimens of P. praeclara and typical calcareous fen 
species from the permanent collection at the University of Minnesota 
Herbarium (St. Paul) were reviewed prior to the field surveys. In 
addition, a site visit to known locations of P. praeclara was 
coordinated with the Regional Prairie Specialist stationed at Blue 
Mounds State Park in Luverne, Minnesota, to refine the search image 
for the survey. The following table provides the list of species that 
were included in the search image in the remnant prairie and wet 
seepage drainages. 

Table 1 
Plant Species for 2002 Floristic Inventory at 

Sioux Falls East Side Corridor Remnant Prairie 

Species Common Name 
Protection 

Status 
Typical 
Habitat 

Platanthera praeclara Western prairie fringed-orchid Threatened (F) Wet – mesic prairies 
Carex lasiocarpa Wiregrass sedge None Calcareous fen 
Carex sterilis Sterile sedge None Calcareous fen 
Eleocharis rostellata Beaked spikerush None* Calcareous fen 
Lobelia kalmii Kalm’s lobelia None* Calcareous fen 
Muhlenbergia glomerata Marsh (or bristly) muhly None* Calcareous fen 

Parnassia glauca Grass of Parnassus (or Waxy 
bog-star) None* Calcareous fen 

Rhynchospera capillacea Slender beakrush None* Calcareous fen 
Scirpus cespitosus Tufted club-rush None Calcareous fen 
Notes: 
* = Although no protection status at the state level, the species is tracked by the South Dakota Natural Heritage Program 

(SDGF&P, 2002). 
F = Federal protection. 
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Field search units 
Homogeneous sampling units are required for application of timed 
meander search protocols where sampling units are defined as 
recognized dominant plant associations. These homogenous areas were 
delineated from aerial photography of the site and became the basis for 
establishing fields sampling units. 

There were four search units identified in the parcel that were based on 
dominant vegetation cover type and topography (see Figure 3). Two 
areas were confined to wet meadows and intermittent drainage areas 
associated with the two main draws (drainages) that flow to the north. 
The areas of upland remnant prairie, particularly those side slopes 
immediately adjacent to the draws, were divided into two sampling 
units. 

Survey Protocol 
Discrete search units based on dominant vegetation were used to 
develop timed meander search protocols. In addition, the search image 
approach, which is based upon phenology required for species 
confirmation, herbarium specimens, literature descriptions, 
illustrations of flora, and the floristic site examination procedure, 
which focuses on discovery of rare or otherwise sensitive plants (Goff, 
et al., 1982) were used to develop the search protocols. 

The last week of June to the first week of July spanned the optimal 
search periods for identification of P. praeclara in its flowering stages, 
and mid-July for late flowering and fruiting of the species. Search 
periods after this time period were not optimal due to fruit senescence 
and height of surrounding vegetation. In addition, the summer of 2002 
was extremely dry in this region where known populations of P. 
praeclara had individuals that did not flower or even emerge in the 
2002 growing season (Breyfogle, 2002). This time period was also 
adequate when searching for the calcareous fen species, as the species 
have fairly distinct or unique characteristics that would be noticed at 
this time in the middle of the growing season. 

The combination of the search image approach and the floristic site 
examination procedure were followed for establishing a very low 
probability that the target species in question were not overlooked. The 
search image approach was applicable to this study as the number of 
species in the search was relatively small and typical habitat is known 
for P. praeclara and the calcareous fen species. This floristic inventory 
concentrated on the plant species found in the associated forb layer 
where P. praeclara and calcareous fen species are known to inhabit; 
however, shrub and canopy species were noted as the diversity of these 
layers was low in the relatively open prairie setting. 
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The floristic site examination procedure increases the likelihood of 
locating rare, unique, or otherwise sensitive flora (i.e., target species) 
by visiting sites periodically, recording all vascular plant species 
encountered in each vegetation cover type or search unit, and 
collecting voucher specimens that cannot be positively identified in the 
field (Goff, et al., 1982).  The entire range of variability within each 
plant community was searched and included fringe areas along 
adjacent plant communities to ensure complete coverage of each 
search area. 

Collection of survey data followed the timed meander search protocol 
where the field surveyor followed one random line with random 
lengths and direction that provided a random, but evenly distributed 
search line across the entire field search unit. This approach assured 
the survey covered all floristic variations within a search unit. 
Generally, a site is visited periodically during the growing season to 
document variation in species composition. A preliminary site visit in 
Fall 2001 identified the potential habitat for one follow-up field survey 
in the Summer 2002. For these reasons, thoroughness of surveying 
during the Summer 2002 site visit was imperative for reaching all 
areas of each field search unit. The field surveys were completed 
between July 11 – July 14 with a field team of two members to search 
the entire parcel together. 

The length of field survey in each cover unit was dependent on the 
number of species encountered. Each plant species encountered was 
recorded on a field data sheet; for those species not positively 
identified in the field, a voucher specimen was collected for later 
identification. Each survey lasted until the entire search unit was 
covered and approximately 30 minutes of searching had passed 
without encountering a new species. 

Results 
The general vegetative community composition of the study area 
consists of mesic-dry remnant prairie. Native vegetation is dominated 
by grasses, specifically big bluestem (Andropogon gerardii) and 
Indian grass (Sorghastrum nutans), with a mix of less frequent native 
grasses such as porcupine grass (Stipa spartea), side-oats grama 
(Bouteloua curtipendula), and little bluestem (Schizachyrium 
scoparium). Native forbs commonly associated with mesic-dry prairie 
were abundant, but were generally subdominant to the grasses. 
Representative prairie forbs observed include, but are not limited to, 
purple and white prairie clover (Dalea purpurea and D. candida, 
respectively), prairie turnip (Pediomelum esculentum), Canada 
goldenrod (Solidago canadensis), Maximilian sunflower (Helianthus 
maximilianii), prairie alumroot (Heuchera richardsonii), rough blazing 
star (Liatris aspera), green and whorled milkweed (Asclepias 
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viridiflora and A. verticillata, respectively), and narrow-leaved purple 
coneflower (Echinacea angustifolia). In addition, native sub-shrubs 
typical of mesic-dry prairies such as leadplant (Amorpha canescens), 
prairie rose (Rosa caroliniana), and western snowberry 
(Symphoricarpus occidentalis) were observed.  

The most apparently intact portions of remnant prairie occur on steep 
mid-slopes that drain to the East and West Draws; however these areas 
are not entirely free from two regionally invasive/noxious plant 
species, smooth brome (Bromus inermis) and leafy spurge (Euphorbia 
esula). Several monocultures of these two species are most extensive 
and prevalent on ridge tops and upper slopes toward the draws (see 
Figure 4). In the areas where the native prairie vegetation dominates 
Bromus inermis and Euphorbia esula were less frequently observed, 
but without management of the site, these species will likely continue 
their spread and overtake the native vegetation. 

Two 40 to 60-acre parcels along the eastern edge of the study area 
appear to be abandoned tilled lands with vegetative cover almost 
entirely comprised of Bromus inermis (see Figure 4). The remaining 
acreage of the study area is untilled, but has a long history of grazing 
(Ode, 2002). An abandoned stock tank was observed in a wet meadow 
area of the West Draw. The presence of Kentucky bluegrass (Poa 
pratensis) and timothy grass (Phleum pratense) throughout the site 
indicate the history of past disturbance, essentially confirming the past 
land use for grazing. 

With the absence of fire, stands of Symphoricarpus occidentalis have 
become more dense along hill slopes, and common juniper (Juniperus 
communis) and eastern red cedar (Juniperus virginiana) have become 
well-established at the top-of-slope for both draws. The invasive 
Russian-olive (Elaeagnus angustifolia) and common buckthorn 
(Rhamnus cathartica) were both observed in the draws; R. cathartica 
appeared more frequently than E. angustifolia. 

Remnant Prairie 
The remnant prairie has several areas dominated by native grasses and 
forbs, but with few invasive or noxious species (see Figure 4). 
However, the prairie does have several stands of invasive species 
particularly along the highest and driest ridge tops of the parcel and 
along the eastern border of the parcel, which are indicated as polygons 
on Figure 4. The stands of invasive species vary in size and degree of 
invasiveness, but generally the eastern side of the prairie has larger 
areas of monotypic stands of Bromus inermis and Euphorbia esula, 
with the western side of the prairie having higher diversity in species 
composition and less frequent or extensive stands of invasive 
vegetation (see Appendix A, Table A-1). 
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The largest and highest quality area of remnant prairie habitat in the 
parcel occurs near the upper reaches of the west draw on the east 
slope. This area and much of the remaining intact areas of remnant 
prairie trend towards dry prairie community types, verses mesic or  
wet prairie communities. Species indicative of dry, rocky, or well-
drained prairie were encountered throughout the site include, but are 
not limited to, leadplant (Amorpha canescens), prairie larkspur 
(Delphinuim carolinianum), narrow-leaved purple coneflower 
(Echinacea angustifolia), and prairie turnip (Pediomelum esculentum). 
One notable species, butterfly milkweed (Asclepia tuberosa), was 
observed on a west facing slope on the east side of the parcel. 
According to the SDGF&P, A. tuberosa is rare in South Dakota, but it 
is not formally listed by the Natural Heritage Program (Backlund, 
Ode; 2002). During the July site visit, no state or federally listed 
threatened or endangered species were encountered in the remnant 
prairie. 

Intermittent Drainages – East and West Draws 
The two drainages in the parcel were divided into two separate search 
units, herein referred to as the East Draw and West Draw (see Figure 
3). Both drainage systems appear to be hydrologically supported 
through seasonal runoff as well as groundwater seepage from 
immediate side slopes. The potential for calcareous fen habitat within 
this type of environment warranted a thorough review of each 
drainage, where each drainage was surveyed in its entirety to observe 
the presence of any calcium-tolerant plants (i.e., calciphiles) specific to 
this unique, and rather rare (Eggers and Reed, 1997), alkaline 
condition. The results of the July survey indicate no plants typical of 
calcareous fen were observed within either the East or West Draw (see 
Appendix A, Table A-1). Rather, the habitat within the two draws 
exhibited characteristics of sedge meadow or wet meadow. Sedge 
meadow species composition is dominated by Carex spp., but often 
include noteworthy species such as spikerushes (Eleocharis spp.), 
bulrushes (Scirpus spp.) and true rushes (Juncus spp.) (Eggers and 
Reed, 1997). Wet meadow is typically dominated by graminoids 
(grasses) and forbs adapted to saturated conditions. 

In the West Draw, species composition is a mix of open sedge/wet 
meadow where woody vegetation is lacking or sparse to areas covered 
by a dense canopy of shrubs and small trees that have almost entirely 
shaded out herbaceous ground cover. The wooded segments are 
primarily dominated with common buckthorn (Rhamnus cathartica) 
and several species of Prunus (chokecherry, wild plum, etc.). In one 
segment of the West Draw several northern bog orchids (Platanthera 
hyperborea), a relatively common species (not listed by SDGF&P), 
were found under heavy shrub canopy where the understory vegetation 
was sparse. 
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Wet meadow species in the West Draw dominate the open segments, 
which were comprised of a mixture of forbs and grasses. Several 
sedges (Carex ssp.) were observed, along with the rather invasive reed 
canary grass (Phalaris arundinacea); also associated with the 
wet/sedge meadow areas were swamp milkweed (Asclepias 
incarnata), Maximilian’s sunflower (Helianthus maximilianii), field 
horsetail (Equisetum arvense), and dense stands of creeping spikerush 
(Eleocharis palustris). The largest wet meadow habitat in the study 
area occurred in the upper reaches of the West Draw, where the ravine 
widened and evidence of continuous lateral groundwater seepage was 
observed. No target calcareous fen species were encountered, nor were 
any other indicators of calcareous fen conditions observed. No state or 
federally threatened or endangered species were encountered in the 
West Draw. 

The species composition in the East Draw is similar to that occurring 
in the West Draw with a few minor exceptions. The East Draw is more 
narrow, particularly in the upper reaches, and appears drier than the 
West Draw. There is one area of lateral groundwater seepage in the 
East Draw; this area is dominated by cattails (Typha latifolia). The 
upper reaches of the drainage have less woody cover than the lower 
reaches of the drainage, and, in general the East Draw has less woody 
cover than the West Draw. The East Draw is highly dissected with 
apparently less stable slopes then those found in the West Draw. No 
target calcareous fen species were encountered, nor were any other 
indicators of calcareous fen conditions. No state or federally 
threatened or endangered species were encountered. 

Western Prairie Fringed Orchid 
The entire survey accrued 50 hours of field survey time shared 
between two biologists in the second week of July 2002. In completing 
the floristic inventory of the parcel, the search image approach (Goff, 
et al., 1982) was applied to survey for the western prairie fringed-
orchid (P. praeclara). No evidence of P. praeclara individuals or 
populations were found during the survey, and potential habitat for the 
orchid appeared to be limited to a few areas of transition between dry-
mesic prairie and the wet/sedge meadow at the bottoms of the draw. 
These transition areas were generally very narrow, as the side slopes at 
the bottom of the draws tended to be very steep and subject to 
sloughing in some instances. 

The extensive area of dry-mesic prairie at the site is generally not 
optimal for P. praeclara as the species is typically found in low, wet to 
wet-mesic prairie in full sun (Smith, 1993; Ladd, 1995). This area of 
southeast South Dakota experienced drought-like conditions during the 
summer of 2002. As evidenced through review of known populations 
of P. praeclara in southwestern Minnesota, several individuals did not 



  

Botanical Survey for Rare, Threatened, or Endangered Species A-SIOUX0104.00 
Sioux Falls Page 9 

emerge, and for the individuals that did emerge, most did not flower 
(Breyfogle, 2002). If P. praeclara is within the East Side Corridor 
study area, the summer of 2002 may not have been an optimal year to 
observe this long-lived species. In addition, the very likelihood of the 
species within the study area is very small generally due to past land 
practices such as grazing, tilling, fire suppression, and encroaching 
invasive or noxious species. 

Discussion 
Based on the findings of the study, general ecological trends may be 
interpreted for the study area. Ecological quality appears highest in the 
western area of the parcel and declines towards the east side of the 
parcel. There is more wetland habitat in the West Draw and the of 
remnant prairie dominated by native vegetation are larger and more 
numerous than the prairie areas on the east side of the study area. The 
lowest ecological quality is found in the abandoned tilled parcels that 
occur along the east boundary of the study area. 

There are also some ecological implications for the study area’s 
connectivity with neighboring habitats. Other existing and relatively 
high-quality habitat (i.e., oak woodland, additional remnant prairie) are 
located along the western boundary of the study area, which provides 
habitat continuity and connectivity between the study area and the 
remaining natural areas of the Cactus Hills. It appears that most, if not 
all of the pre-settlement native habitat immediately adjacent to the 
southern and eastern boundaries of the study area have been converted 
to agricultural uses. The south and east boundaries of the study area 
form the eastern edge of the large Cactus Hills natural area. 

Due to the extensive invasive/noxious species presence, the remnant 
prairie habitat would not likely rank as “high quality” in its current 
condition. However, the mere presence of the remnant prairie 
vegetation is noteworthy and implies that there is untilled land with 
high restoration potential. The species diversity and composition of the 
seed bank for portions of untilled prairie is likely much higher then 
what was observed during the floristic inventory of the site. This even 
includes areas where there are well-established monocultures of 
Bromus inermis or Euphorbia esula, as a salvageable native prairie 
seed bank may be embedded within these stands of invasive/noxious 
vegetation.  

The state botanist for the SDGF&P Natural Heritage Program has 
observed a surge in prairie plant re-establishment in the study area 
after each incidental fire in past years. The native prairie vegetation 
was well established for several years after these incidental fires, only 
to be overtaken by the re-establishment of the invasive/noxious species 
after the lack of additional fires or management (Ode, 2002).  
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The remnant prairie seed bank could harbor state or federally listed 
threatened or endangered species that were not detected during this 
study. In particular, such long-lived species as Platanthera praeclara 
(Smith, 1993) could remain dormant in the soil for a number of years. 
This is a challenge to consider for management of the site in the future. 
Without completing in-depth, long-term seed bank studies, 
determining the absolute presence of rare, threatened, or endangered 
species in the parcel may difficult. The application of prescribed fire 
could positively influence the regeneration and detection of rare, 
threatened, or endangered plant species through release of the 
seedbank if the species exist onsite and seeds are still viable. 

The study completed in July 2002 indicates the presence of remnant 
prairie, but due to drought-like conditions in 2002 and visiting the site 
only one week of the growing season have implications in determining 
the entire species composition at the site. One management 
opportunity for the site may be to begin a series of controlled burns on 
the site, and then complete a more thorough floristic inventory of the 
site that includes multiple site visits throughout the growing season. 
Along with controlled burning, further management of 
invasive/noxious species is highly recommended, which could include 
biocontrol, manual removal, and lastly, herbicide application in the 
most heavily disturbed areas. However, use of herbicides should be 
used with caution, and only after a controlled burn and other 
management techniques can be employed, and an assessment of site 
conditions, change in composition of native species, and percent of 
regrowth of invasive vegetation is determined.  

The once vast tall grassland complex of tallgrass prairie, which is 
unique to the Midwest Region of North America (Ladd, 1995), 
extended from the Gulf of Mexico north into Canada, and east to 
Illinois. Other more scattered smaller prairies with associated savannas 
and woodlands occurred as far east as Ohio and south as Tennessee 
and Arkansas. It is estimated that approximately 99 percent of this 
tallgrass prairie region has been converted to agriculture (Smith, 
1993). Preservation and management of remnant prairie, even those of 
areas of seemingly “low quality,” should be considered fully, 
particularly where the threat of future land conversion could be to the 
detriment of the habitat. 
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