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ABSTRACT 
Target rare plant surveys for smooth goosefoot (Chenopodium subglabrum) were conducted in July 2007 on the 
Grand River Ranger District of the Dakota Prairie Grasslands in Perkins County, South Dakota. Four sand dune 
complexes were surveyed, comprising a total of 395 acres. Three of the complexes had historic populations of C. 
subglabrum. One population, consisting of two plants, was observed along the rim of a very active dune. The plants 
had set seed, but were chlorotic. The failure to find other historic populations or any great number of specimens may 
be attributed to many years of persistent drought and extreme summer temperatures. And the populations may be 
impacted by vegetation encroachment. It is recommended that brief, occasional periods of cattle grazing be allowed 
within the dune complexes after seed set to maintain primary succession conditions.   
 

SPECIES INFORMATION 
 

Smooth goosefoot, or Chenopodium subglabrum, is a plant found in the western United States, the Canadian prairie 
provinces, with outliers in Michigan, Ohio, Delaware, and Maryland. It is considered rare throughout its range. It has 
a global status of G3G4. It is listed S1 in Alberta, Manitoba, Montana, and North Dakota, S2 in Saskatchewan, S3 in 
Wyoming, and S3S4 in Nebraska. It is on the Sensitive plant list with the Dakota Prairie Grasslands (DPG) in North 
Dakota.   
 
Smooth goosefoot is an early succession annual. It is considered xerophytic, halophytic, and alkali tolerant. It prefers 
sparsely vegetated, actively disturbed, sandy riparian areas. These include sand dunes, blowouts, the base of erod-
ing sandstone cliffs, sandy terraces, and sand bars. Occasionally it is found in sandy substrate disturbed by cattle. 
One population is found along the shore of a saline lake. The species will appear in a variety of sandy textures and 
levels of disturbance. Populations have been observed in finer, more compacted sands, extremely loose sands, and 
gravelly sands. Populations tend to appear on south or west facing slopes.   
 

PROJECT INFORMATION 
 
On June 12, 2007, the DPG proposed a rare plant survey for C. subglabrum populations at four dune complexes 
along the South Fork of the Grand River in Perkins County, South Dakota. The land lies within the Grand River Na-
tional Grassland (GRNG). Three of the dune complexes had historic C. subglabrum populations. The survey sites 
comprised a total of 395 acres. The survey sites are presented in Table 1, Dune Complexes Surveyed. Maps of 
each of the dune complexes are contained in Appendix 1, Maps.  
 
The objective of the inventory was to revisit historic C. subglabrum populations, locate and map new populations, 
collect population data, and obtain an overview of the status and condition of these populations.  
 
Yellowfield Biological Surveys was contracted to perform the survey. Field work was performed in August 2007 by 
David and Amy Schmoller and Dale and Cindy Coffen. 
 
Topographic maps and a list of historic C. subglabrum sites were provided by the DPG. The Grand River Ranger 
District (GRRD) of the DPG provided an Off Road Travel permit allowing for the use of an All Terrain Vehicle (ATV) 
or a four-wheel-drive pickup truck to access the survey area. The project was supervised by Dan Svingen, Grass-
lands Biologist with the DPG in Bismarck, ND. The final report was composed in February 2007. 
 

METHODS 
 
The rare plant surveys were conducted according to the guidelines published in J. R. Nelson’s publication, Rare 
plant surveys: Techniques for impact assessment (Nelson 1985). The surveys were conducted during August 2007 
in order to coincide with the best phenology of C. subglabrum. All sites were accessed by a four-wheel-drive pickup 
or on foot. All sites were inspected on foot. Surveys were conducted at an intuitive controlled survey intensity level. 
Four surveyors participated in the field surveys. 
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All DPG land in the survey areas that contained suitable habitat for C. subglabrum was inspected thoroughly. This 
habitat included sparsely vegetated sand dunes, sandy blowouts, sandy terraces, and sandy cattle trails. Habitats 
with a lower potential for C. subglabrum were inspected with less intensity. These habitats included densely vege-
tated dunes, silty to clayey soils, north and east facing slopes, and badlands outcrops.  
 
All 4 sites were visited so as to confirm, describe, and map the populations. The surveys extended beyond the pro-
ject boundaries when suitable habitat extended beyond that boundary. 
 
When C. subglabrum populations were encountered the general ecology was described. This site data was logged 
into the GPS unit. Date included the following: location, population size, estimated area covered by the population, 
geomorphology, and substrate. Any unusual or noteworthy features were described. 
 
Plants were identified in the field based on the descriptions in the plant keys listed in the Bibliography on page 8. 
Close-up photographs served to confirm the identity of the species. No voucher specimens were collected. Popula-
tion densities were determined by visual estimate or actual count. Detail and panoramic photographs were taken 
using a Kodak©

 DX6490 digital camera. Selected photographs are included in this report. 
 
Population locations were marked using Garmin©

 12XL and Trimble Geoexplorer©
 3 GPS units. Using Pathfinder Of-

fice 2.8, Trimble GPS data was differentially corrected over the internet using the base station at CORS, Medora 3, 
ND. Using Maptech©

 software, population locations were displayed on topographic maps. These maps are in Ap-
pendix 1.  

 

 
RESULTS AND DISCUSSION 
 
1) GENERAL DESCRIPTION OF PROJECT AREA 
 
The project area is within the Moreau Prairie physi-
ographic region within the Northwestern Great Plains 
ecoregion. It is in the Grand River watershed. It is mixed 
grass prairie or Northern Wheatgrass-Needlegrass Plains 
characterized by rolling, grassy uplands, badlands, and 
wooded riparian areas. It has inclusions of the Little Mis-
souri River Badlands. The region has a semiarid conti-
nental climate. Temperatures are extreme, winds are 
relatively high, and annual precipitation is low. Most pre-
cipitation arrives as spring rain. 
 
The geologic formations in the project area are primarily 
Ludlow formation, with scattered outcrops of the older 
Hell Creek formation. (Figure 1) Occasional beds of lig-
nite are contained in the Ludlow formation. (Figure 2) 
Holocene age sand dunes are scattered along the shores 
of the Grand River. The sand dunes themselves appear 
to be eolian sediments derived locally from weathered 
Ludlow formation sandstone and/or sandbars deposited 
by the Grand River. Sand drift appears to have been lim-
ited by terraces and the river, suggesting local origin. 
(Figure 3) Most of the dunes appear to be parabolic or 
blowout dunes and run in a southeasterly direction. 
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DUNE COMPLEX TOWNSHIP/RANGE/SECTION ACRES HISTORIC POPULATION DATE 
1 19N-13E-10NW 25 Yes 1999 
2 19N-13E-10S, 11SW, 14NW, 15NE 150 Yes 1999 
3 19N-13E-12SW 20 No - 
4 19N-14E-7S, 18N 200 Yes  1999 

TOTALS  395     

Table 1, Dune Complexes Surveyed 

Figure 1. Ludlow formation sandstone ledge along Grand 
River at Dune Field 4.  

 



Soils in the project area are aridisols, alfisols, and molli-
sols. However, C. subglabrum is limited to poorly vege-
tated, exposed, sands lacking soil development. 
 
Cattle graze throughout the project area, excepting ex-
closures that are found in two of the dune fields.  
 
2) DUNE FIELD 1 
 
This dune field covered approximately 25 acres on the 
north side of the Grand River. The dunes were parabolic 
and ran in a southeasterly direction and parallel the river. 
They had a pronounced dune slack running most of the 
length of the dune field. (Figure 4) Much of the dune 
was being reclaimed by western snowberry 
(Symphoricarpos occidentalis) and silver sagebrush 
(Artemisia cana). A list of plant species observed in this 
field is contained in Table 2. This field was the site of an 
historic C. subglabrum population.  
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Figure 2. Lignite vein within Ludlow formation sandstone in a 
ledge along the Grand River at Dune Field 4. 

Figure 3. Ludlow formation terracing seen here at Dune Field 3 
parallels the Grand River in all four survey areas. This geogra-
phy may restrict sand drift.   

COMMON NAME SCIENTIFIC NAME 
Ambrosia psilostachya Western ragweed 
Artemisia cana Silver sagebrush 
Astragalus ceramicus Painted milkvetch 
Calamovilfa longifolia Prairie sandreed 
Chenopodium album Lambsquarters 
Cleome serrulata Rocky Mountain beeplant 
Elymus canadensis Canada wild rye 
Haplopappus spinulosus Cutleaf goldenweed 
Helianthus rigida Stiff sunflower 
Kochia scoparia Kochia 
Lesquerella ludoviciana Silver bladderpod 
Lygodesmia juncea Rush skeletonplant 
Oryzopsis hymenoides Indian ricegrass 

Rumex venosus Sand dock 
Salix exigua Sandbar willow 
Salsola iberica Russian thistle 
Solidago missouriensis Missouri goldenrod 

Table 2, Dune Field 1 Plant Species  
ABUNDANCE 

Uncommon 
Common 

Uncommon 
Uncommon 
Uncommon 
Uncommon 
Uncommon 
Uncommon 
Uncommon 
Common 

Uncommon 
Uncommon 
Uncommon 

Uncommon 
Uncommon 
Uncommon 
Uncommon 

Symphoricarpos occidentalis Western snowberry Common 

Rosa arkansana Prairie wild rose Uncommon 

Figure 4. Overview of Dune Field 1. View to SE showing dune 
slack that runs most of the length of the dune complex. 

 



One population of C. subglabrum was discovered 
in this field. It consisted of two plants on the 
southeastern end of the site. They were situated 
in loose, bare sand, on the west face of a 40° 
slope, three feet below an eroding ledge. The 
ledge provided partial shade, approximately 40%. 
The plants were only several centimeters apart. 
Both plants were in flower and fruit. Their roots 
were exposed in the easily disturbed sandy slope 
and they were chlorotic. Chlorosis may have 
been the result of moisture stress or nutrient defi-
ciency, which may have been exacerbated by 
root exposure. No parasitism, browsing, grazing, 
or trampling was evident. Only a handful of plant 
associates were within a meter of the population. 
Those nearest to the population included western 
ragweed (Ambrosia psilostachya), prairie wild 
rose (Rosa arkansana), Russian thistle (Salsola 
iberica), painted milkvetch (Astragalus ce-
ramicus), and sand dock (Rumex venosus). 
(Figures 5 and 6)  
 
3) DUNE FIELD 2 
 
This large dune field covered approximately 150 
acres on the south side of the Grand River, di-
rectly across from Dune Field 1. (Figure 7) As 
with Dune Field 1, most of these dunes were 
parabolic and ran in a southeasterly direction, but 
not parallel to the river. Many of the dunes were 
within a fenced exclosure.  
 
This field was the site of an historic C. subgla-
brum population. However, no C. subglabrum 
was found during this survey. While there were 
many acres of pure, leached dune sand devoid of 
vegetation, much of the perimeter was being 
colonized by plants such as scurf pea (Psoralea 
lanceolata), Kochia scoparia, Salsola iberica, and 
Rumex venosus. (Figure 8) Most encroachment 
was occurring within the exclosure. Outside of 
the exclosure, cattle grazing and trampling had 
reduced vegetation cover and created open, 
sandy habitat. (Figure 9) A list of plant species 
observed in this field is contained in Table 3. Figure 6. Closeup of Chenopodium subglabrum. Note exposed roots, 

chlorosis, sparse vegetation, slope, and bare sand. 
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Figure 5. Orange arrow marks Chenopodium subglabrum at Dune Field 
1. Note slope and bare, loose sand. 

Table 3, Dune Field 2 Plant Species  
COMMON NAME SCIENTIFIC NAME ABUNDANCE 
Astragalus ceramicus Painted milkvetch Uncommon 
Calamovilfa longifolia Prairie sandreed Uncommon 
Euphorbia supina Prostrate spurge Uncommon 
Helianthus rigida Stiff sunflower Uncommon 
Kochia scoparia Kochia Common 
Lygodesmia juncea Rush skeletonplant Uncommon 
Oryzopsis hymenoides Indian ricegrass Uncommon 
Psoralea lanceolata Scurf pea Common 
Rumex venosus Sand dock Common 
Salsola iberica Russian thistle Common 
Solidago missouriensis Missouri goldenrod Uncommon 
Solidago mollis Soft goldenrod Uncommon 
Xanthium strumarium Cocklebur Uncommon 

 

 



4) DUNE FIELD 3 
 
This dune field covered approximately 20 acres on the south side of 
the Grand River. These early-successional dunes were parabolic but 
had no apparent orientation; the slacks were generally bowl-shaped. 
They were within several meters of the riverbank and were sheltered 
from northerly winds by a long curved bank of Ludlow formation rocks 
on the north side of the river. (Figures 3 and 10) A pasture fence cut 
through the center of the field.  
 
A list of plant species observed in this field is contained in Table 4. 
This site has no historic C. subglabrum populations. No C. subglabrum 
was seen during this survey. Non-woody vegetation encroachment 
was less in this field than the other three. More shrubs were seen in 
this field than in others, including some robust skunkbush sumac 
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Figure 8. Encroachment of sand dunes at Dune Field 2 
by Rumex venosus and Psoralea lanceolata. 

Figure 9. Reduced vegetation cover and open, 
loose sand outside of exclosure in Dune Field 2, 
the result of cattle trampling  

Table 4, Dune Field 3 Plant Species  
COMMON NAME SCIENTIFIC NAME ABUNDANCE 
Ambrosia  psilostachya Western ragweed Common 
Astragalus ceramicus Painted milkvetch Uncommon 
Calamovilfa longifolia Prairie sandreed Common 
Euphorbia missurica Prairie spurge Uncommon 
Glycyrrhiza lepidota American licorice Common 
Helianthus rigida Stiff sunflower Uncommon 
Kochia scoparia Kochia Uncommon 
Oryzopsis hymenoides Indian ricegrass Common 
Psoralea lanceolata Scurf pea Uncommon 

Rumex venosus Sand dock Uncommon 
Salsola iberica Russian thistle Uncommon 
Solidago missouriensis Missouri goldenrod Common 

Yucca glauca Yucca Uncommon 
Symphoricarpos occidentalis Western snowberry Common 

Rhus aromatica Skunkbush sumac Common 

 

Figure 7. Overview of Dune Field 2. View is to NW. Parabolic or blow-
out dune is in foreground.  

 

 



(Rhus aromatica) and American licorice (Glycyrrhiza lepidota). The increase in shrubs and the decrease in non-
woody vegetation was probably due to cattle grazing for non-woody vegetation and damage to non-woody vegeta-
tion by cattle trampling. Cattle grazing was evident throughout the dune field and cattle were seen grazing in the 
pasture. (Figure 11) The trampling created numerous bare, loose, sandy sites.  
 
5) DUNE FIELD 4 
 
While the survey area covered approximately 200 acres on the south side of the Grand River, the actual dune field 
covered about 20 acres, most of which was within an exclosure. The majority of the site was grassland on level 
benchland or terrace with relatively well developed, stabilized, sandy soils. (Figure 12) The dunes were parabolic 
and oriented to the southeast.  
 
This complex was the site of an historic C. subglabrum population, but no C. subglabrum was seen during this sur-
vey. The dune complex within the exclosure was being colonized by forbs and grasses, particularly painted milk-
vetch (Astragalus ceramicus), kochia (Kochia scoparia), rusty lupine (Lupinus pusillus), Indian ricegrass (Oryzopsis 
hymenoides), scurf pea (Psoralea lanceolata), sand dock (Rumex venosus), and Russian thistle (Salsola iberica)
(Figure 13) Outside of the exclosure, older, mid-successional dunes were scattered along the south bank of the 
Grand River. The grassland habitat was dominated by needle-and-thread (Stipa comata), prairie sandreed 
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Figure 11. Orange arrow points to cattle trail, one of many bare, 
loose sandy openings created by cattle in Dune Field 3. View is 
to S.  

Figure 10. Overview of Dune Field 3 from Ludlow formation 
banks to the north of the field. The banks may shelter the field 
from north winds. Orange line marks field. View is to SW. 

Figure 13. Dune Field 4. Parabolic dune colonized by Oryzop-
sis hymenoides, Lupinus pusillus.  

Figure 12. Overview of Dune Field 4 showing dominant level 
grassland habitat. View is to NE toward Grand River.  

 

 



(Calamovilfa longifolia), and blue grama (Bouteloua gracilis). A list of plant species observed in this field is contained 
in Table 5.  
 
6) THREATS 
Seeing that these dunes were the location of at least three historic C. subglabrum populations, the poor results of 
this survey suggest that some adverse factors may be in play. Two possibilities are entertained here. 
 
It appears that the greatest threat to the populations of C. subglabrum is natural dune succession. This succession 
appears to be delayed or regressed by cattle grazing and trampling. Hence, the natural succession appears to be 
enhanced by exclosures.  
 
A second threat to the populations appears to be extended drought and heat. The two C. subglabrum plants seen in 
Dune Field 1 gave evidence of moisture and nutrient stress. While this may have been due to wind erosion stripping 
the roots of protective sand, the small numbers of C. subglabrum in Dune Field 1 and the absence of historic C. sub-
glabrum populations in the other Dune Fields suggests that a factor larger than microclimate might be involved.  
 
Both threats may account for the short-term decline in the species at these locations. Should they indeed be factors 
in the decline, then persistence of these threats beyond seed bank viability may result in the extirpation of the spe-
cies from these dune complexes.    
 
Noxious weeds were not seen within or near the dune complexes in this survey.   
 

CONCLUSIONS AND RECOMMENDATIONS 
 
While the scarcity of human encounter, habitation, industry, and economic development in the region indicates that 
direct human impact is negligible and should remain negligible for the foreseeable future, current cattle management 
practices appear to be having an adverse impact upon the species. The role that cattle have on maintaining open, 
loose sands in the dune fields may have been reduced by the installation of exclosures. It is recommended that the 
exclosures are opened to cattle grazing for brief periods after C. subglabrum seed set. It is recommended that this 
grazing be in the late summer or early fall.   
 
Should climate change be a factor in the decline of the population, damage to the species may be minimized by col-
lection and storage of seeds in a seed bank or by propagation of the species in more northern latitudes.   
 
The dune fields and historic C. subglabrum populations observed in this survey should be revisited periodically to 
observe trends.  
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Table 5, Dune Field 4 Plant Species  
COMMON NAME SCIENTIFIC NAME ABUNDANCE 
Ambrosia  psilostachya Western ragweed Unommon 
Astragalus ceramicus Pottery vetch Common 
Calamovilfa longifolia Prairie sandreed Common 
Chrysopsis villosa Hairy goldaster Uncommon 
Eriogonum annuum Annual buckwheat Uncommon 
Euphorbia missurica Prairie spurge Uncommon 
Helianthus rigida Stiff sunflower Unommon 
Kochia scoparia Kochia Common 
Lupinus pusillus Rusty lupine Common 
Lygodesmia juncea Rush skeletonplant Uncommon 
Oryzopsis hymenoides Indian ricegrass Common 
Psoralea lanceolata Scurf pea Common 
Rumex venosus Sand dock Common 
Salsola iberica Russian thistle Common 
Solidago missouriensis Missouri goldenrod Unommon 
Yucca glauca Yucca Uncommon 
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