SENSITIVE PLANT SURVEY
MEDORA RANGER DISTRICT
LITTLE MISSOURI NATIONAL GRASSLANDS
2003 FIELD SEASON
ABSTRACT
Rare plant surveys were performed on 13,900 acres on the Medora Ranger District of the Little Missouri National
Grasslands in Billings, Golden Valley, and Slope counties in North Dakota during 2003. Both spring and summer
surveys were conducted. Three surveyors participated in this survey. Of the nineteen historic rare plant populations, nine were rediscovered: Two Collinsia parviflora, two Eriogonum cernuum, four Townsendia hookeri and
one Phlox alyssifolia. Of the ten that were not relocated, two Collinsia parviflora populations appear to have
been misidentified Lappula echinata. The population of Leucocrinum montanum was not found and may have
been past its best phenology. The Cryptantha torreyana was not found. Six Phlox alyssifolia populations were
not rediscovered. New discoveries included thirty-seven P. alyssifolia populations, thirty-one T. hookeri populations, nine C. parviflora populations, and possibly one E. cernuum population. Some of these may be considered
subpopulations of the historic populations. Many promising habitats were surveyed but without result. No populations appear to be in any immediate and measurable risk under the present circumstances. Two threats appeared to have a slight potential for adverse impact. One was noxious weeds, most notably Euphorbia esula and
Circium arvense, although they were generally a great distance from any rare plant populations. The other was
cattle grazing and trampling upon the C. parviflora populations in wooded draws, although these colonies
seemed to be thriving. Apparently, the cattle impacts occurred after the spring flowering and fruiting had passed.
Another threat with no current but much potential adverse impact was oil exploration. It is recommended that
noxious weed controls be implemented, stocking levels and pasture rotations be manipulated to ensure overgrazing does not occur and that cattle are restricted from wooded draws during the spring, and that oil extraction
activities be designed to avoid populations of rare plants.
PROJECT INFORMATION
Thirty-six rare plant species are tracked on the Medora Ranger District of the Little Missouri National Grasslands
(LMNG) of the Dakota Prairie Grasslands (DPG). These species are listed in Table 1, “Sensitive and Watch
Species of the Medora Ranger District”, found in Appendix 2, Tables. Nineteen historic rare plant populations
are clustered in nine general areas on the Medora Ranger District in Billings, Golden Valley, and Slope Counties, North Dakota. These populations are listed in Table 2, “Historic Population Locations”, found in Appendix
2. The nine areas and nineteen rare plant populations are illustrated in the maps found in Appendix 3, Maps.
In the spring of 2003, the LMNG proposed a sensitive plant inventory of these nineteen known sensitive plant
populations and the surrounding areas of potential habitat. These surrounding areas targeted for survey occupied a total of approximately 13,900 acres. The objective of this survey was to obtain an overview of the status
and condition of these populations by locating and mapping sensitive plant populations and collecting population
and habitat data.
An inventory and assessment for these species was conducted on the Medora Ranger District during the 2003
field season. Darla Lenz and Joe Washington, Forest Service Botanists with the DPG supervised the project.
David and Amy Schmoller and James Michael of Yellowfield Biological Surveys performed the survey. The field
surveys took place in late May, early June, and August of 2003. The final report was composed in late 2003.
METHODS
Project information such as topographic maps, GPS standards, Element Occurrence Records, rare plant lists,
maps of historic rare plant sites, and taxonomic works were provided by the DPG. Additional information was
obtained from libraries and the Internet. This reference material was considered when organizing the field surveys.
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) Spring and summer surveys were planned so
as to coincide the surveys with known flowering times of the various rare plants. All sites were accessed by a
Toyota Tacoma four-wheel-drive pickup or on foot and all sites were inspected on foot. Surveys were conducted
at an “intuitive controlled” survey intensity level. Three surveyors participated in the field surveys.
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All nineteen historic rare plant populations were revisited so as to confirm and assess the populations. The survey continued into adjacent or surrounding DPG land within the nine general areas. In these areas, the survey
focused on sites that contained habitat with a potential for supporting a rare plant population.
Field notes were written in a Rite in the Rain® all weather notebook. When rare plant populations were encountered the ecology was described. This included, where possible, location, population size, population distribution,
estimated area covered by the population, phenology data, associated species and percent cover, bare soil percent cover, soil characteristics, slope, elevation, aspect, exposure, vigor, reproduction, geology, hydrology, and
threats or impacts to the population. Where rare plant populations were not verified, an explanation was sought
in the ecology or in the nature of the original report. Any unusual or noteworthy features were described. Copies
of the original field notes are contained in Appendix 6, Field Notes. This data was transcribed onto spreadsheets that are contained in Appendix 4, Field Data. This data for each of the nine survey areas was summarized in the tables contained in Appendix 2, Tables. Plants were identified in the field or in the office with the aid
of plant keys and a hand lens. The keys are listed in Appendix 1, Selected Bibliography. Population densities
were determined by visual estimate or actual count. Voucher specimens were collected when it posed no danger
to the population. Collected specimens were pressed, mounted, and laminated and deposited with DPG in Bismarck. Some vouchers were sent to Dr. Ron Hartman at the University of Wyoming for verification. Copies of the
voucher specimens are contained in Appendix 5, Voucher Specimens. Detail and panoramic photographs were
taken using a Pentax ZX-M and a Canon GL2 digital video camera with digital photo mode and are included in
this report. Rare plant populations were logged using Garmin 12XL and Trimble Geoexplorer 3 GPS units. Larger populations were described by polygons and smaller populations were described by points. An explanation
of terms used in identifying sites logged in the GPS units is provided below:
GARMIN 12XL
DEFINITIONS FOR CODE NUMBER

TRIMBLE GEOEXPLORER 3
DEFINITIONS FOR CODE NUMBER

Example: "8PA12a"
1) First number 0-9 is the site number
2) Letters after first number are as follows:
CC = Circium arvense
CP = Collinsia parviflora
EA = Eriogonum annuum
EC = Eriogonum cernuum
EE = Euphorbia esula
LE = Lappula echinata
PA = Phlox alyssifolia
TH = Townsendia hookeri
Curlw = Long-billed curlew
Falcn = Unidentified Falcon on cliff
Lizrd = Horned lizard
Nupol = Nuclear Corporation Pole
Sndpp = Upland sandpiper
3) Last two numbers are the population number
4) Last lower case letter "a" refers to August survey discovery.

Example: “8 TOHO 07"
1) First number 0-9 is the site number
2) Letters after first number are as follows:
COPA = Circium arvense
ERAN = Eriogonum annuum
ERCE = Eriogonum cernuum
LAEC = Lappula echinata
NUPOL = Nuclear Corporation Pole
PHAL = Phlox alyssifolia
TOHO = Townsendia hookeri
3) Last two numbers are the population number.

Using Pathfinder Office version 2.8, GPS data was differentially corrected over the internet using the base station at Jewel Cave National Monument. The Garmin waypoints are included in Appendix 7, Waypoints. The
Trimble waypoints are on the CD included with this report. Using Maptech software, population locations were
displayed on topographic maps. These maps are displayed in Appendix 3, Maps. All hours and miles engaged
in the project were logged. Weekly reports were submitted to Darla Lenz. A report summarizing the survey findings was composed on a desktop PC.
RESULTS AND DISCUSSION
1) GENERAL DESCRIPTION OF PROJECT AREA
The survey area falls within the Missouri Plateau physiographic region, in the Little Missouri River watershed.
The topography is one of badlands, rolling grassy uplands, and wooded riparian areas. The river bottom riparian
areas contain modern and older alluvium and alluvial fans. The surrounding uplands are a) terraces of Holocene
origin or b) badlands of the Sentinel Butte Formation or the underlying Bullion Creek Formation of the Paleocene
Fort Union Group. The caprock on Bullion Butte is sandstone from the Oligocene White River Group, a dominant
Group in the big badlands of South Dakota. The badlands are composed of sandstones, siltstones, claystones,
and mudstones. They contain many geological oddities such as glacial erratics, petrified wood, lignite, clinker,
chalcedony, iron-sulfide nodules, iron carbonate nodules, iron oxide concretions, silicrete, slumps, and hoodoos.
The badlands lack soil features and are not classified as soils. Where soil formation does occur, it is Flasher,
Havre, Patent, or Banks soil series. Banks soils represent recent alluvial deposits, dominate the lowest por- 2

tions of the river bottomlands, and support Populus deltoides. Patent soils tend to form upslope from the Banks
soils in recently deposited sediments on colluvial fans. Havre soils are of alluvial origin and tend to form upslope
from the Banks soils in valley bottomlands. They are dominated by Artemisia cana. Flasher soils form in localized sandstone outcrops. (Biek and Gonzalez 2001, Heidel, 1990) Vegetatively, the survey area falls within
what is called the mixed-grass prairie or Northern Wheatgrass-Needlegrass Plains. (Johnson and Larson 1999)
2) SUMMARY OF RESULTS
Species

Population
#
Types

Number
of plants

Coordinates
T-R-S ¼

Notes

AREA 1
Townsendia hookeri

Historic

1

70

New

2

2

140N-102W-29 sw (T3)
140N-102W-29 nw sw (T1)
140N-102W-30 ne se (T2)

Found one of 3 historic subpopulations at se sw
Two entirely new populations.

AREA 2
Townsendia hookeri

Historic

1

5

New

6

205

138N-101W-2 nw nw (T1)
139N-101W-35 sw sw
138N-101W-35 nw sw (T4)
138N-101W-35 ne se (T3)
138N-101W-35 nw se (T2)
139N-101W-2 ne se (T5)
139N-101W-2 se ne (T6)
139N-101W-2 sw ne (T7)

Historic population found as described.

Six entirely new populations found scattered
widely across the Area, on scoria-capped hills.

AREA 3
Collinsia parviflora

Historic

1

?

New

0

0

Townsendia hookeri

New

1

16

Eriogonum cernuum

Historic

1

256-306

New

1

170

Historic

1

“100000”

New

0

0

134N-102W-24 ne ne?
0
134N-102W-24 ne ne (T1)

Not found. Very likely misidentified Lappula echinata.
No new populations found in this survey.
An unexpected discovery on a badlands hill.

AREA 4
134N-102W-19 nw nw nw (EC2) Historic population found as described.
134N-102W-19 sw nw nw (EC1) This might be the vague record from 1992

AREA 5
Collinsia parviflora

134N-106W-4 nw se
0

Very likely misidentified Lappula echinata.
No new populations found in this survey.

AREA 6
Eriogonum cernuum

Historic

1

139

New

0

0

Historic

2

2797

New

0

New

1

143N-103W-1 ne ne nw
0

Historic population found as described.
No new populations found in this survey.

AREA 7
Collinsia parviflora

Townsendia hookeri

0

142N-101W-25 nw
142N-101W-24 nw ne, ne ne
0

One had 2787 plants, 10 subpops, much larger
than expected. Other had 10 plants.
No new populations found in this survey.

1

142N-101W-24 nw nw nw

An unexpected discovery on a scoria mound.

AREA 8

Phlox alyssifolia

Townsendia hookeri

Cryptantha torreyana

Historic

7

?

New

37

7250

Historic

2

?

New

21

310

Historic

1

?

New

0

0

1

?

0

0

137N-103W-25 ne ne
137N-103W-13 nw
137N-102W-32 nw nw
137N-102W-30 se se
137N-102W-19 sw ne
137N-102W-19 ne
137N-102W-18 se se
137N-102W-7 (8 subpops)
137N-102W-8 (3)
137N-102W-18 (15)
137N-102W-19 (8)
137N-103W-13 sw ne (3)
137N-102W-18 c
137N-102W-18 nw se se
137N-102W-18 (21 subpops)

Seven historic subpopulations.
There were so many new populations it was hard
to tell if any were the historic populations. It is
probable that P24 was an historic population,
and possibly P18.
Tallied 7250 total plants and estimated 500,000
plants throughout Area 8.
P1-7, P15
P16-18 (P18 might be historic)
P8-P14, P21-23, P24-29 (P24 probably historic)
P19-20, P33-38
P30-32
2 subpopulations. Both were probably rediscovered.
Tallied 310 total. All on Butte summit.

137N-102W-18 se

Not found. Old records express some doubt.

0

Nothing new found, only common C. celosioides.

AREA 9
Leucocrinum montanum Historic
New

134N-102W-17 nw ne
0

Not found. A vague, antiquated report.
Nothing new found. Survey too late?
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3) RESULTS AND DISCUSSION
AREA 1
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T140N, R102W, S19 SE¼, S20 S½, S29,
S30 E½, S31 NE¼, S32 N½.
Size: About 1500 acres
Just south of Highway 10 and east of West River Road, this site
has steep gradients throughout, with numerous badland ridges
along intermittent drainages. There is very little level bottomland
along the drainages. A prairie dog town is in the center of S29.
Some dense Juniper woodlands are along the north face of a
ridgeline in S20. Elsewhere, trees are uncommon, limited to
draws and north slopes, especially to the north. (Figure 1)
RARE PLANT HISTORY
One Townsendia hookeri population, composed of three subpopulations scattered in the southwest corner of Section 29.
SPRING SURVEY
Methods: Surveys were conducted by two persons in late May.
The entire area was traversed. Attention was given to sparsely
vegetated areas, such as those found on the flanks and base of
badland buttes, on terraces above intermittent streams, and
blowouts. The inexact location information made it difficult to
verify with any great confidence the presence or absence of the
historic T. hookeri populations.
Findings: One single specimen of T. hookeri was found at a
location that was about 200m to the northwest of the historic
populations. Though it was past flowering, floral bracts were present. These bracts did not appear to be from this growing season, and could have been several years old. Magnification of
these bracts revealed the tuft of tangled hairs at the tips that are
characteristic of T. hookeri. The plant was at the base of a badlands butte, on the southeast outwash of the badland. The slope
was approximately 30°. It lay west of the sandstone debris that
appeared to be the location of the historic populations. No injury,
browsing, grazing, or mortality was observed. About 50% of the
ground was bare soil. Associated species included Phlox hoodii,
Yucca glauca, Astragalus gilviflorus, Hymenoxys acaulis, Comandra umbellata, Linum perenne, Carex filifolia, Stipa viridula
Calamovilfa longifolia, and Schizachyrium scoparium. The site is
labeled T1 on the map. Another Townsendia specimen was
found approximately 300m to the west of this plant, but its identity was not verifiable due to the lack of floral bracts. This site is
labeled T2 on the map.
Prairie Dogs: Prairie dog hunters were targeting the Prairie dog
towns in the center of this area while these surveys were being
conducted. This disturbed the normal course of our surveys.
Documentation: Both sites were GPS’d. No voucher specimens
were collected. Photographs were taken. (Figures 2 and 3)
SUMMER SURVEY
Methods: Two persons conducted surveys in early August.
Again, while the entire area was traversed, special attention
given to sparsely vegetated areas on the crests, sides, and
bases of badlands buttes.
Findings: A large population of T. hookeri was found in what
appeared to be one of the historic subpopulations. There was
old plastic flagging on a stake in the middle of the population.
But the location of this colony did not correspond very well with
the location as described on the maps. It was labeled Site T3.
(Figure 4) This population was scattered about in the clayey
outwash at the base of a badlands butte, in the exposed clay in
cattle trails, and on top of the gravelly debris on the top of sand-

Figure 1. Area 1 Overview, looking E, with prairie
dog town in valley.

Figure 2. Townsendia hookeri, site T1. Arrow points
to old flower.

Figure 3. Overview of site T1, Area 1.

Figure 4. Townsendia hookeri at site T3, Area 1.
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stone outcrops. One particularly large specimen was situated right on
the eroding edge of a cattle trail. The population numbered 70 plants.
The plants were in full sun, 70% bare ground, on 0-5° slopes, and on
the south and east face of the slope. (Figure 5) No injury, browsing,
grazing, or mortality were observed. Associated species included Juniperus horizontalis, Phlox hoodii, Liatris punctata, Guttierrezia sarothrae, Eriogonum pauciflorum, Echinacea angustifolia, Astragalus gilviflorus, Calamovilfa longifolia, and Schizachyrium scoparium. Of note
was the fact that the plants did not grow below the sandstone outcrops
nor within the Juniper mat.
Prairie dog hunters were out and about and proved to be a nuisance.
Documentation: The site was GPS’d and labeled T3. No voucher
specimens were taken. Photographs were taken. For details about the
three T. hookeri populations, see Table 3.

Figure 5. Overview of site T3, Area 1.

AREA 2
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T139N, R101W, S34 E½, S35 S½; T138N, R101W,
S2 NE¼.
Size: About 800 acres
Bordered on the southwest by the road to Inscription Rock and on the
north by oilfield roads, this site has scattered rows of badland buttes
interspersed with grassy plains. Intermittent streams cut into the plains
and merge into a fairly deep valley that runs east and west. Several of
the buttes have abundant petrified wood and petrified swamp mud.
Scoria caps many of the other buttes. Trees are rare, mainly along the
north face of the steep valley. (Figure 6)

RARE PLANT HISTORY
One Townsendia hookeri population of a modest number of plants but described as two populations because
it straddles the line between Sections 35 and 2.
SPRING SURVEY
Methods: This area was surveyed in late May by two
persons. The site was surveyed greater intensity than
others due to some variances in ecology not seen in
other sites. These included a petrified forest atop a badlands butte, a pair of Long-billed curlews, ridges topped
with very coarse scoria boulders, and a sandstone bluff
above a creek. Special attention was given to eroded
side slopes of badlands buttes and the intermittent
stream valleys.
Findings: The historic Townsendia hookeri population
was located with ease at the location indicated on the
map. Five plants were found on the southwest face of an
eroding clay mound capped by scoria. The slope was
40°, in full sun, in 80% bare ground. The entire population covered about 20m². The plants were 2-8cm in diameter and robust. Two plants had old flower bracts,
possibly from years gone by, with the distinctive twist of
hairs at the tips of the floral bracts. Associated species
included Guttierrezia sarothrae, Echinacea angustifolia,
Lesquerella ludoviciana, Eriogonum pauciflorum, Allium
textile, Comandra umbellata, Rosa blanda, Bouteloua
curtipendula, Stipa viridula, and Schizachyrium scoparium.
Petrified Wood: The petrified forest atop the badlands
butte contained 35 petrified tree stumps, in varying
states of decay, as well as an abundance of petrified
swamp mud, replete with petrified twigs and sticks.
Documentation: The site was GPS’d. It appears as T1
on the map in Appendix 3. No voucher specimens were
collected. Photographs were taken. (Figures 7 and 8)

Figure 6. Area 2 Overview. Looking NW, along scoria buttes.

Figure 7. Townsendia hookeri at site T1, Area 2.
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SUMMER SURVEY
Methods: Two persons surveyed this area in mid-August. As in May, the
entire site was traversed. But in this round of surveys, an effort was made
to concentrate on scoria-influenced sites. This was inspired by surveys in
Area 8, which revealed many T. hookeri populations in poorly vegetated
substrate other than badlands clay. This strategy proved successful.
Findings: Six additional T. hookeri populations were discovered in this
area. All of these sites were found on the crests of mounds that were
capped in red-yellow scoria chips of quarter to silver-dollar size. The
Townsendia would decline in abundance as the chips increased in size,
durability, or darkness of color. Apparently, this represented scoria that
had been heated to hotter temperatures. All Townsendia was in full sun,
on 0-30° slopes, and on 80% bare ground. Fifty percent of the plants in
one of the populations had floral bracts. It was difficult to determine if these
represented flowers from this spring. A few of the plants were dead. It was
not clear why they had died. Associated plants included Juniperus horizontalis, Rhus aromatica, Guttierrezia sarothrae, Opuntia polyacantha, Coryphantha missouriensis, Liatris punctata, Linum perenne, Thermopsis
rhombifolia, Echinacea angustifolia, Eriogonum pauciflorum, Comandra
umbellata, Calamovilfa longifolia, Carex filifolia, and Schizachyrium sco- Figure 8. Overview of site T1, Area 2.
parium.
Documentation: The populations were GPS’d. They appear as T2 through T7 on the map in Appendix 3. Population T7 contained five sub-populations. No voucher specimens were collected. Photographs were taken.
(Figures 9 and 10) Details about all seven individual populations in Area 2 are provided in Table 4.

Figure 9. Townsendia hookeri at site T2, Area 2.

Figure 10. Overview of site T2, Area 2.

AREA 3
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T134N, R102W, S19, NE¼, S24 N½.
Size: 480 acres
This area lies on the north face of Black Butte. It is in two segments, a 160-acre parcel on the east, and a 320acre parcel on the west. It embraces the steep north facing slopes of Black Butte. There are buttresses extending from the butte, some of which are clayey badlands, others of which are rocky spines. The face of the butte
itself is littered with large sandstone boulders and has several deep ravines that originate at the crest of the
butte. One ravine has a permanent spring that originates just below the rim of the butte. The creek appears to
run year round. About 100 acres of the butte were burned either last fall or early this spring. (Figures 11 and 12)
RARE PLANT HISTORY
One Collinsia parviflora population of about 25 plants on, near, or over the USFS/Private Land border.
SPRING SURVEY
Methods: Both halves of this area were surveyed in late May by two persons.
Findings: The surveys of the eastern half of this site were uneventful, lacking the woody draws that Collinsia
parviflora appears to prefer. The western half had more wooded draws and more of the steep terrain near the
summit of Black Butte. The north face of the butte had flora representative of higher elevations in the Black Hills
and Rocky Mountains, such as Arnica fulgens. However, the spring surveys turned up no C. parviflora at all. Instead, scattered along the slope amid sandstone blocks, exactly where the map indicated the historic C. parviflora site was located, were small, slender, blue-flowered plants that could have easily been mistaken for Collinsia. These were Lappula echinata, or European stickseed. (Figure 13) A visit to an alleged Collinsia population in Area 5 a few days later revealed thousands of Lappula echinata where the C. parviflora was said to 6

Figure 11. Area 3 Overview, western section, looking W

Figure 12. Area 3 Overview, eastern section, looking W.

have been. This gave much weight to the suspicion that the C. parviflora at
this site was misidentified L. echinata.
Spring: The most exciting find in this area, and perhaps the entire survey,
was a free-flowing spring near the summit of Black Butte. It appeared to
originate a few feet away from the USFS land, just below a deep saddle in
the butte. It was evident that heavy rains converged, resulting in a waterfall.
This waterfall cut a deep ravine. The ravine descended precipitously for
about 100m, and then leveled off abruptly at the spring. On the steep slopes
above the spring, in the shade of the ravine, there was a cluster of six
anomalous conifers. Five were Picea glauca and one was Abies balsamea.
They were about 10-20cm in diameter. Judging from the whorls of branches,
they may have been 20 or 30 years old. Other uncommon plants were in the
ravine, including Betula papyrifera, Betula occidentalis, Populus tremuloides,
Smilacina stellata, and Disporum trachycarpum. (Figure 14)
Conifer Origin: It is difficult to say whether these conifers are genuine relicts
or simply escapes from some windbreak or waifs on some rancher’s shoe.
Most references do not refer to naturally occurring Picea glauca in North
Dakota. They observe it 40 miles to the east in Minnesota, 150 miles to the
south in the Black Hills, and along the Canadian border. (Great Plains Flora Figure 13. Lappula echinata in August.
Association 1986, Moss 1994,
Stevens 1963). But Stephens observed that “one vegetative specimen from a small and young tree in western North Dakota could
not be identified but was probably P. glauca.” (Stephens 1973) References do not show naturally occurring Abies balsamea in North
Dakota. The nearest populations are 300 miles to the north in central Alberta. (Great Plains Flora Association 1977) Correspondence
with various Natural Heritage Programs in the area did not give any
weight to the tempting notion that these may be some sorts of
mythic disjunct population.
Ravine Ecology: How they arrived there may be debated for some
time, but their presence in the ravine is supported by the local ecology. There is considerable shade, even at the height of summer,
the soil remains quite moist, the spring flows continuously, even in
the prolonged drought that plagues the northern Great Plains, and
it is on the north face of Black Butte. This keeps temperatures
cooler than those found on the open prairie above. The location is
remote and difficult to access. The disturbance is limited to cattle
and efforts to develop the spring. Cattle visit the spring, littering the
sandy mud at the base of the spring with hoof marks and manure.
It appears that attempts have been made over the years to capture
the flow in stock tanks, but the tanks now lay rusting and broken.
Nevertheless, the location of the Abies and Picea above the spring,
in the deep ravine affords greater protection from cattle trampling,
fire, wind, desiccation, poaching, and drought than surrounding
terrain and certainly than any other areas encountered in this survey.
Figure 14. Above spring. Arrows point to top of
Documentation: Photographs were taken. Voucher specimens 7
Picea glauca. Spring is in sand below surveyor.

Figure 15. Townsendia hookeri at Area 3.

Figure 16. Overview of T. hookeri, looking S at Black Butte.

of the conifers were taken.
SUMMER SURVEY
Methods: This site was revisited by two persons in mid-August. Having acquired the intelligence on intervening
surveys that Lappula had been mistaken for C. parviflora, more time was spent in mid-August looking at the flora
around the spring, badlands outcrops, sandstone debris, and scoria mounds.
Findings: More Lappula were seen in this round of surveys than were seen in the spring, most of which were in
the vicinity of the historic C. parviflora population. The spring had about the same degree of cattle trampling as
seen in May. No additional anomalous species were encountered.
However, on one of the badlands buttes to the north of Black Butte, there was discovered a population of Townsendia hookeri. (Figures 15 and 16) Sixteen plants lay scattered along the backbone of the butte in a narrow
strip about 30m long by 5m wide. The soil was sandy clay intermingled with cobbled sandstone debris. They
were in full sun, on 50% bare ground, on a flat slope. Only two plants had flower remnants, and an inspection
with a hand lens confirmed that they were T. hookeri. Vigor was good. No injury, browsing, grazing, or mortality
were observed. Associated plants included Guttierrezia sarothrae, Liatris punctata, Hymenoxys acaulis,
Echinacea angustifolia, Eriogonum pauciflorum, Selaginella densa, Bouteloua curtipendula, and Schizachyrium
scoparium.
Documentation: Other similar buttes in the area were inspected without results. The population was GPS’d. No
voucher specimens were taken. Photographs were taken. Details about the T. hookeri population are in Table 5.
AREA 4
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T134N, R102W, S19.
Size: 640 acres
This area is a grassy plain that tilts away from three sandstone-capped mounds in the northwest corner of the section, collectively named Round Top Butte. This butte is
capped with basal sandstone of the Sentinel Butte Formation. The largest and the tallest of the mounds is essentially off-site, just over the border on private land. The
other two are LMNG lands. A few shorter buttes are scattered in the rest of the section, but are not capped by
sandstone boulders. (Figure 17)
RARE PLANT HISTORY
One population of Eriogonum cernuum was observed on
the publicly-owned, northernmost sandstone knob of
Round Top Butte. It numbered 150 plants. A survey in Figure 17. Area 4 Overview, looking NE, with part of Round
Top Butte in foreground.
1993 observed ‘one other plant on an adjacent butte’.
(Dueholm 1993)
SPRING SURVEY
Methods: This site was surveyed in late May by two surveyors. It was necessary to cross private land to access
this site, and this access was permitted by Mr. Bucholz, the landowner who resides about one mile west of the
site. The historic site was surveyed with great intensity.
Findings: Eriogonum cernuum was observed on the northernmost mound in abundance. The inspection revealed a total of 407 live E. cernuum plants, all limited to a basal rosette of leaves, it being too early in the season for the development of stems or flowers. (Figure 18) There were about 30 skeletons of plants from the 8

previous growing season, all with the nodding flowers
characteristic of E. cernuum. (Figure 19) This represents
an increase in numbers from the Round Top Butte survey
of 1993, in which 150 plants were observed. (Guenther
1993). The plants were growing in the sandy debris at the
base of eroding sandstone blocks that litter the crest of the
butte. (Figure 20) While the survey was being conducted,
northwesterly winds of 40 to 50 mph were buffeting the
summit. So it was no surprise to find that the plants were
on all aspects except the northwest; it appears that the
seeds are scattered by these prevailing winds into cracks,
crevices, and bare sands on the leeward side of the rocks.
The slopes occupied by the plants were from 0-45°. Some
plants were in partial shade afforded by large rocks but Figure 18. Eriogonum cernuum basal rosettes on site EC1.
most were in full sun. The ground had only 10% vegetative
cover. No E. cernuum were found in the clay strata that
underlay the butte. All plants appeared to be robust at the
time of the survey. No injury, browsing, grazing, or
mortality were observed. Associated species included
Rhus aromatica, Prunus virginiana, Toxicodendron
rydbergii, Artemisia frigida, Hymenoxys acaulis, Allium
textile, Penstemon angustifolius, Psoralea esculenta,
Carex filifolia, Calamovilfa longifolia, and Schizachyrium
scoparium. The total area occupied by these subpopulations was approximately 4000m² or slightly less than one
acre. This population could be divided into six subpopulations.
Documentation: Each subpopulation was GPS’d. The
entire population was labeled EC1. No vouchers were Figure 19. Skeleton of last year’s E. cernuum on site EC1.
taken in the spring survey. Photographs were taken.
SUMMER SURVEY
Methods: Two persons conducted surveys in mid-August.
The populations observed in May were revisited. All rocky
mounds in the area were inspected.
Findings: These were now in bloom. An additional 50-100
plants were seen outside of the population boundaries
observed in May, this due to the greater visibility of the
plants once they are in bloom. The boundaries expanded
approximately 2m on the western edge, but the plants still
held true to the tendency to grow on the leeward side of
the boulders. The sum total of plants seen in this survey
was less than those seen in May. Many small plants were
shriveled and brown, not having expanded beyond the
basal rosette. They did not appear the victims of disease,
parasitism, grazing, or browsing, but rather the victims of Figure 20. Overview of habitat at site EC1, looking E.
the heat, drought, and poor site selection. This condition is
not uncommon among the related species, Eriogonum visheri. (Schmoller 2001)
Other Mounds: With permission of Mrs. Bucholz, the surveys extended onto the higher, more massive rocks
found on the private land to the west. Surprisingly, not a single E. cernuum was found in that area. This proved
to be a conundrum. The fact that the private land may be under a different grazing regime than the USFS land
might explain the absence. This does not seem to be a likely factor, since the plants do not show signs of grazing by cattle, and Eriogonum visheri has been observed to respond favorably to the exposed soil created by cattle trampling. (Schmoller 2001) It may be explained by the fact that the land laid to the windward side of the
butte. It may be explained by a variance in the composition of the sandstone blocks that cover the butte. On the
private side, the blocks are more massive, less rounded, less eroded. This may contribute to another possible
explanation, that of soil texture, which is less sandy, more clayey than that found on the USFS land. Another
factor may be vegetation density. The private side has less bare soil and thick carpets of Juniperus horizontalis.
The surveys continued onto the other rocky mound on the federal land. The mound lay about 500m to the south
of the mound harboring the E. cernuum populations observed in May and about 20m to the southeast of the
mound found on the private land. A healthy population of 170 E. cernuum plants was observed amidst the sandstone boulders. The population covered 0.18ha. Research showed that this population was probably not a new
discovery. Guenther observed in her 1993 survey of Round Top Butte that “only one plant was found on an 9

adjacent butte”. (Guenther 1993) It is likely that the adjacent butte she referred to was this mound with 170 E. cernuum plants. No other sandstone-capped buttes were
within Area 4 or adjoining lands. This population had the
same vigor and mortality as seen on the northern mound.
Some plants were browsed. This may have been by Cottontail rabbits or by deer. Rabbits were hiding in the rocks
and a Mule deer was sleeping beneath a sandstone ledge.
About 95% of the plants were in bloom, none were simply
basal rosettes. The soil was sandy, with many sandy blowouts. Exposed soil was common at the base of the sandstone blocks, where mass wasting resulted in the constant
accumulation of sand. The soil surface was 80% bare
ground. Slopes were 0-50°. More plants were in partial Figure 21. Eriogonum cernuum babitat on EC2, looking SE.
shade on this mound than the north mound due to the more
vertical arrangement of the rocks. The plants closest to the
rocks or within the cracks in the rocks were the most robust.
The plants were found on all aspects of the mound, but most
were found away from the northwest in shelter from the prevailing winds. Associated species included Rhus aromatica,
Prunus virginiana, Toxicodendron rydbergii, Liatris punctata,
Melilotus officinalis, Carex filifolia, Calamovilfa longifolia, and
Schizachyrium scoparium.
Mrs. Atkinson: The conversation with Mrs. Bucholz was pleasant and enlightening. She mentioned that her grandmother, a
Mrs. Atkinson, was a good friend of Dr. O. A. Stevens, a professor at NDSU in Fargo, ND, and the author of several valuable
botanical references, including one used extensively in this survey, Handbook of North Dakota Plants. (Stevens 1963). Mrs.
Bucholz recalled that Mrs. Atkinson was an amateur botanist
and a schoolteacher in the country schools. She said that Dr.
Stevens would often visit Mrs. Atkinson when he was doing
botanical surveys in the area and that she would accompany
him on plant hikes to nearby plains and buttes. She did surveys
on her own and would send him voucher specimens for him to
identify. After hearing this story it became clear that either of
them might have been responsible for the anecdotal, decadesold report of Leucocrinum montanum in Area 9, in the USFS
lands one mile to the east and that either might have been responsible for the original discovery of E. cernuum on Round
Top Butte.
Documentation: No voucher specimens were taken. The
population was GPS’d and labeled EC2. Photos were taken. Figure 22. Closeup of E. cernuum growing in between
(Figures 21 and 22) Data for EC1 and EC2 is found in Table 4. sandstone boulders on the south mound.
AREA 5
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T134N, R106W, S4 all but NE¼, S5.
Size: 1120 acres
Old Highway 10, or Marmarth Road, runs through the
center of this area. It is about 15 miles north of Highway
12. The area has convoluted badlands formations on its
western, northern, and eastern borders. The center of the
site is a broad, relatively flat, grassy bowl. At the center of
the expanse is a tributary of Cannonball Creek. Some
sandstone bluffs line the tributary. Trees are rare. (Figure
23)
RARE PLANT HISTORY
One huge population of Collinsia parviflora, numbering
some 10,000 to 100,000 plants, was reported to be on the
flanks of a badlands ridge in the western quarter of the
site.

Figure 23. Area 5 Overview, looking N into cutbanks of tributary of Cannonball Creek.
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SPRING SURVEY
Methods: This area was surveyed in late May by two surveyors. It had a historic population of Collinsia parviflora.
The late May survey was appropriate since a population of
C. parviflora that was found a few days later in Area 7 was
at the height of its bloom and readily identifiable.
Findings: Despite this fact, and the fact that the historical
record made mention of ‘10,000 to 100,000’ plants, no C.
parviflora was found in this area. This would be an alarming
fact, suggesting a massive dieback of a rare species. But a
more pedestrian explanation presented itself. In the precise
location where the C. parviflora was said to have occurred,
there were tens of thousands of Lappula echinata, in full
bloom. Some could easily mistake this plant for C. par- Figure 24. Lappula echinata. Note the tiny blue flowers.
viflora. It is a slender, short annual with narrow leaves and
tiny blue flowers, much like C. parviflora. (Figure 24) This
explanation is more likely given the fact that the bona fide
C. parviflora found in Area 7 in this survey inhabited woody
draws, nestled in the shade beneath trees and shrubs.
None of the C. parviflora was observed growing on or at the
base of a badlands formation. Area 5 was dominated by
mixed grass prairie and badlands buttes. Maps indicated
that the location of the historic C. parviflora population was
directly on the crest of a highly eroded, sparsely vegetated
badlands butte. (Figure 25) Associated species included
Eriogonum pauciflorum, Artemisia cana, Atriplex nuttallii,
Oryzopsis hymenoides, Ceratoides lanata, and various
Chenopods. It is highly unlikely that hundreds of thousands
Figure 25. Arrow points to location of historic Collinsia
of C. parviflora would be growing in such a habitat.
Documentation: Voucher specimens and photographs of parviflora. Lappula echinata was found there instead.
Lappula echinata were taken. No GPS data was collected.
SUMMER SURVEY
Methods: Two surveyors revisited the site in mid-August. The L. echinata population was revisited briefly to observe the dried specimens. But
extra attention was given to the rest of the site, in hopes of finding other
rare species that prefer badlands habitat. A thorough survey was conducted on the rest of the site, especially the crests and bases of badlands buttes and the sandstone outcrops along a tributary of Cannonball
Creek.
Findings: The results were similar in to those of May. No rare plants
were found. But two more populations of L. echinata were found. And
the creek bottom presented what appeared to be fine habitat for Chenopodium subglabrum, with exposed sandy banks, eroding sandstone
blocks, and sandy terraces. (Figure 26) It had flooded within the previous week or two, tearing away sod and exposing the sandy soil. It had
the species associated with C. subglabrum populations: Melilotus officinale, Glycyrrhiza lepidota, Polanisia dodecandra, and Helianthus annuus. (Smith and Bradley 1990) But no rare plants were evident. The
badlands on the east and west edges of the area were also surveyed
without result.
Notes: There were four Euphorbia esula populations scattered about the
area. Each was a small circle of the plants, approximately 100m². And a
curious iron pole was found in the middle of a pasture. It was about four Figure 26. Sandstone along creek in Area 5.
inches in diameter, standing about 10 feet high, with the inscription
“International Nuclear Corporation I-40-825”.
AREA 6
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T143N, R103W, S1 N½.
Size: About 300 acres
Divide Road, which leads to Elkhorn Ranch, runs through the center of this area, across the backbone of a slight
ridge. The site falls away from this ridge to the east and to the west. Some deep valleys lay to the east, 11

formed by intermittent creeks. These valleys are framed
by badlands formations. To the west, the descent is gentler and the valleys are less pronounced. Much in the way
of woodlands are found on the north slopes of the badlands and along the valleys to the west. (Figure 27)
RARE PLANT HISTORY
One population of Eriogonum cernuum, of vague proportions and location, observed somewhere along the northcentral boundary of the site, ‘probably within 300’ of the
road’.
SPRING SURVEY
Methods: Two persons surveyed this site in early June.
Findings: The historic Eriogonum cernuum population
was relocated with considerable ease at the exact position
indicated on the map.
The population was in a sandy blowout at the base of a
badlands ridge. The sand was unusual in the predominantly clayey badlands terrain. It finds its origins in the
erosional byproduct of lenses of basal sandstones of the
Sentinel Butte Formation that are found protruding from
the lower extremities of the badlands ridge. The sand may
also find its origin in poorly consolidated sand deposits of
the more recent Late Tertiary-Quaternary Sediments. It
appears that the latter may be more likely since lenses of
sandstone were not in evidence at this location, but there
was a thick terrace of unconsolidated sand above the rare
plant population. In all, there were 87 plants on 25m².
They were on a 20° slope with nearly full sun in a southern
exposure, shielded from northerly winds by terracing along
the base of the badlands. (Figure 28) The terrace directly
above the population is about 6m high. All of the plants
appeared healthy. None were in flower this early in the
season; all were limited to a basal rosette of leaves.
(Figure 29) Associated species included Artemisia
campestris, Melilotus officinale, Allium textile, Yucca
glauca, Physaria brassicoides, Koeleria macrantha,
Comandra umbellata, Calamovilfa longifolia, Oxytropis
lambertii, Psoralea esculenta, and Schizachyrium
scoparium.
As with Area 4, there were numerous dead E. cernuum
from last year. They were redwood in color and fairly easy
to spot, even at a distance. (Figure 30)
The survey was continued along the flanks and base of
the badlands that dominated the northeastern portion of
the area. Seashells were common in some of the badlands strata. Some of the particularly alkaline strata had
Ceratoides lanata and Sarcobatus vermiculatus. No further rare plants were seen.
Documentation: No voucher specimens were taken. Photographs were taken. The population was GPS’d.
SUMMER SURVEY
Methods: Two persons revisited the area in mid-August.
Findings: This time 139 plants were observed in the
same 25m² area. All plants were in flower and/or fruit.
About 20 of the plants that were alive in the spring had
died since the May survey. This mortality occurred before
they had developed the flowering stems. As with those
that died in Area 4, it was surmised that these were victims of drought, heat, and poor site location and not trampling, grazing, browsing, disease, or parasites. The increased number of plants seen in the August survey despite the evident mortality could be attributed to the easier

Figure 27. Area 6 Overview, looking E into valley below badlands.

Figure 28. Looking N above Eriogonum cernuum population
in Area 6. Sandy terracing is directly above the population.

Figure 29. Basal rosette of Eriogonum cernuum.

Figure 30. Skeletal remains of E. cernuum.
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identification afforded once the E. cernuum has produced
stalks and is at full bloom. Indeed, two more species of
associated plants were also visible during August: Melilotus alba, and Carex filifolia. Data for the E. cernuum
population is contained in Table 8.
The rest of the site was inspected thoroughly, with attention given to the base of badlands and the woody draws.
Ash-dominated woody draws were in considerable abundance on the north face of the badlands and along a
shallow drainage way in the western half of the area. No
rare plants were found. Numerous Horned lizards were
seen scurrying about the badlands. (Figure 31)
AREA 7
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T142N, R101W, S13 S½, S24, S25.
Size: About 2900 acres
This is the second largest area in this survey. It is within
the Big Stick Oilfield, about 5 miles north of Theodore
Roosevelt National Park. It is a very turbulent terrain,
highly eroded, full of badlands, buttes, draws, gullies,
slumps, scoria, and hoodoos. Many of the buttes have
cedar groves on the north face and many of the draws
are lined with ash and elm. Oil exploration is active in
these sections. (Figure 32)
RARE PLANT HISTORY
There are records of two populations of Collinsia parviflora, about a mile apart from each other. One numbered about 30 plants, the other not more than 100
plants.
SPRING SURVEY
Methods: Three persons surveyed this area in early
June. Two historic populations of Collinsia parviflora were
located in two widely separated sites. One population
was to the north, near FS 732. The other was over a mile
to the south, near FS 733B. Indications were that they
both were within wooded draws. The spring surveys gave
particular attention to the wooded draws in this area.
Findings, Northern Population: A few hundred meters
north of FS 732 the northern population was rediscovered
within a wooded draw. The original records indicated one
population, but this survey found ten populations scattered along roughly 300m of a wooded draw on the west
side of a badly eroded creek bottom. (Figure 33) These
populations may be considered subpopulations because
often all that separated them was a small rise or swale, a
distance of no more than 10-20 meters. Although there
were wooded draws on the eastern side of the drainage
and, with the exception of aspect, they displayed the
same habitat characteristics as the wooded draws to the
west, inspections revealed no C. parviflora.
In general, the populations were in the shade beneath
woody vegetation, growing amidst leaf litter or a smattering of forbs and grasses, occasionally on a deer or cattle
trail. (Figure 34) Slopes averaged about 30° and faced
southeast to northwest. Placement of the plants did not
seem determined so much by the aspect as much as it
was by the density of vegetation. The densest vegetation
was in the deepest draws and generally not to the southern or the western exposure. Soils were clay to silty-clay.
Nearly 100% of the plants were flowering. Most appeared
to be robust, a few appeared to be trampled by cattle.

Figure 31. One of many Horned lizards.

Figure 32. Area 7 Overview, looking N toward Ash Coulee. Oil
rig is at end of gravel road.

Figure 33. In north part of Area 7, looking S at wooded draw
habitat that has Collinsia parviflora. Arrow points to creek.

Figure 34. In the north part of Area 7, looking W within
wooded draw that contains C. parviflora.
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Those plants located deep within the entangled woody
vegetation and on the steeper slopes were afforded more
protection from cattle trampling than those that were not.
Associated species were predominantly woody, mostly
trees and shrubs. They were Fraxinus pennsylvanica, Juniperus virginiana, Ulmus americana, Amelanchier alnifolia, Crataegus chrysocarpa, Symphoricarpos occidentalis,
Rhus aromatica, Shepherdia argentea, Ribes aureum,
Prunus virginiana, Rosa arkansana, Mertensia lanceolata,
Monarda fistulosa, Galium boreale, Galium triflorum,
Thalictrum venulosum, Smilacina stellata, Achillea millefolium, Urtica dioica, Taraxacum officinale, Vitis riparia,
Poa pratensis, and Carex sprengelii.
Documentation: All ten subpopulations were GPS’d.
Voucher specimens were taken. Photographs were taken.
(Figures 35 and 36)
Findings, Southern Population: The southern population
was also rediscovered. It resided a few hundred meters
north of FS 733B, near an oil derrick. There was one
population numbering 10 plants. The plants were scattered over a 50m² area. All were in flower, robust, and free
of damage from grazing, trampling, and disease. This was
probably a result of their location well within the woody
thicket. Shade was 60%, the slope was 20° on the northwest face, the soil was clayey. Associated species were
Fraxinus pennsylvanica, Prunus virginiana, Rhus aromatica, Juniperus virginiana, Ribes aureum, Rosa arkansana, Symphoricarpos occidentalis, and Poa pratensis.
The plants were not found in the midst of the ever-present
Toxicodendron rydbergii growing nearby.
Documentation: The population was GPS’d. No voucher
specimens were taken. Photographs were taken. Details
for the northern and southern populations are in Table 9.
SUMMER SURVEY
Methods: Two surveyors returned to Area 7 in mid August. The intention was to revisit both C. parviflora populations to see how they had fared over the previous months,
to search out other wooded draws in the area, and to inspect habitats other than wooded draws for rare plants
other than C. parviflora.
Findings: No evidence of C. parviflora could be found at
either site. It is likely that they had dried up and disintegrated in the ensuing hot summer weather. This species is
a spring flowering annual, and for it to disappear in the
summer would be of no great surprise, Another factor may
have been the heavy beating inflicted by cattle upon the
wooded draw since May. Most of the herbaceous vegetation was flattened or grazed, and much of the woody vegetation was stripped or abraded by cattle. (Figure 37)
In view of the undetectable state of C. parviflora in the
wooded draws, other habitats such as badlands buttes,
scoria buttes, sandstone outcrops, and cut-banks were
inspected with greater intensity than they had been in the
spring. One of these scoria-capped mounds presented a
single specimen of what appeared to be Townsendia
hookeri. (Figure 38) It was difficult to determine this with
certainty because it was devoid of any flowering parts of
any age. But the habitat and the appearance of the plant
were identical to that of other genuine T. hookeri populations. This plant was on the southwest face of the mound,
in full sun, on a 10° slope, and in yellow-red scoria chips
about the size of half-dollars. Associated plants included

Figure 35. Close-up of C. parviflora. Note blue flowers.

Figure 36. Extreme close-up of C. parviflora flower.

Figure 37. In north part of Area 7, effects of cattle grazing
and trampling on wooded draw that has C. parviflora.

Figure 38. Overview of Townsendia hookeri site in Area
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Bouteloua curtipendula, Calamovilfa longifolia, Schizachyrium scoparium, Koeleria macrantha, Carex filifolia,
Astragalus gilvafloris, Astragalus lambertii, and Helianthus pauciflorus.
Despite the promise fostered by the miniscule T. hookeri population, surveys of numerous badlands buttes,
sandstone outcrops, and cut-banks in the area were unfruitful. The only features of interest encountered in the
remainder of this survey were the plentiful petrified logs and stumps in the northeastern reaches of the area.
Documentation: The population was GPS’d. No voucher specimen was taken. Photographs were taken. Data
from the T. hookeri population is found in Table 9.
AREA 8
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T137N, R102W, S17, 18, 19, 20, 29,
30, 32; T137N, R103W, S13, 25.
Size: 5760 acres
This is the largest site in the survey, covering nine sections of land. It is essentially Bullion Butte and the roots of
land that descend from it. It presents the greatest diversity
of all the sites in this survey, and perhaps some of the
greatest diversity in the region. Its lower flanks are typical
badland formations. The side-slopes are littered with sandstone rubble, and the sides of the butte are sheer cliffs of
sandstone. The summit of the butte is rolling grassland
with occasional gravelly blowouts. A few ephemeral ponds
fill in the cavities behind slump formations. Talus fields,
devoid of vegetation, are common on the southern
reaches. Much of the side-slope is covered in ash and Figure 39. Area 8 Overview, looking NW along cliff face of
aspen forest. Stiff winds prevail on the western face of the Bullion Butte.
butte. (Figure 39)
RARE PLANT HISTORY
A lot of rare plant populations of inexact location have been found in this large area over the years. Six populations of Phlox alyssifolia were found here, two populations of Townsendia hookeri, and one population of
Cryptantha torreyana. Most of the discoveries appear to have occurred during a rare plant survey in 1993. That
survey reported four other rare plant species on this site that were not targeted in this survey. It appears that
these other plants are no longer tracked.
SPRING SURVEY
Methods: Three persons surveyed this area in early June. In view of the massive size of the survey area as well
as the plethora of rare plants indicated by previous surveys, the primary focus was to verify as many historic rare
plant populations as possible. The secondary objective was to inspect as much potential rare plant habitat as
possible. The steep ravines, cliffs, badlands, and sheer acreage
made this the most challenging portion of the survey.
Findings: Two rare plant species were found in the spring surveys.
Phlox alyssifolia
Numbers: There were seven historic populations of P. alyssifolia in
this area. It was difficult to determine if any of the original populations were relocated. This was due to the imprecision of the original
maps and the overwhelming numbers of P. alyssifolia that presented themselves. In all, eighteen populations of this species were
GPS’d in the spring surveys, but this figure is certainly misleading.
The plants were so numerous and continuous, particularly along the
rim of Bullion Butte, that it was difficult to distinguish between populations. The acreage involved in this area as well as the convoluted
aspect of the terrain made it a certainty that many populations were
simply not encountered. While thousands of plants were observed
at the eighteen populations that were GPS’d, it became clear that
there were too many populations to GPS and to count in a single
summer. It was estimated that as many as 100,000 P. alyssifolia
were in the vicinity of the spring survey alone. More populations
would be encountered in the summer survey. At best, it can be said
that one of the historic populations that was within the survey corridor was probably rediscovered, identified as P24 on the map in Appendix 3. The same cannot be said for the other six populations.
GPS: Marking the populations by GPS proved troublesome. What Figure 40. Extreme cliffside habitat of Phlox alyswas GPS’d was not so much a small, discrete population as it was sifolia in Area 8. Arrow points to Phlox.
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the center of a long narrow population along the rim that was separated from other populations by a short distance. As many sites as were practical were GPS’d.
Habitat: Phlox alyssifolia was most prominent on the extreme habitats found on the rocky rim of Bullion Butte
and the rocky ridges that radiated away from it, even extending to the private holdings on the north end of the
butte. (Figure 40) Although the plant was seen as far as one mile away from Bullion Butte in sparsely vegetated
soil along the base of badlands, population densities declined away from the butte summit. Hence, while it occupied elevations that ranged from 718m to 1002m, the plants had a significant decline in numbers above 993m
and below 964m. Specimens were found on all manner of parent material in this area but they were concentrated on the Oligocene White River Group that forms the sandstone caprock on Bullion Butte. Lesser numbers
were on the underlying Sentinel Butte and Bullion Creek Formations of the Paleocene Fort Union Group.
It appeared to be influenced by available water. It occupies a niche with exceptionally high runoff, thin soil, high
erosion, desiccating wind, and intense sunlight. Being a very drought-tolerant species, it may have a competitive
advantage over other species in these extreme environs. (Larson and Johnson 1999) It appeared to be influenced by vegetation density. They tended to grow in sparsely vegetated soil such as that found in the badlands
soils at the base of badlands buttes, the gravelly sandstone debris along the cliff face or hogbacks, in cracks in
sandstone, on rocky cliff edges, in blowouts, in cattle trails, and in vehicle tracks. (Figure 41) These exposed
soils were not as prominent above 993m or below 964m. The strongest indicator of P. alyssifolia populations
may have been the combination of parent material and vegetation density. The most abundant populations occurred where there was both exposed soil and White River Group geology.

Figure 41. Phlox growing in cracks in sandstone in Area 8.

Figure 42. Closeup of Phlox alyssifolia flower in Area 8.

The plants were in full sun, in slopes from 0-45°, and on all but the west face of Bullion Butte and the ridges extending from the butte. This easterly orientation of the plants is likely a result of the ferocious westerly winds that
are a common occurrence on the summit and hogbacks. This appears to be another determinant of P. alyssifolia
populations. The seeds may be blown away from the western cliffs and hogbacks of the butte. Perhaps the
seeds are too large to be blown to any great distance from the plateau. Nearly all plant clusters were in flower.
More advanced phenology was seen on southern exposures. No effects of disease, injury, grazing, or browsing
was observed. Plants were robust. (Figure 42) Associated species included Artemisia ludoviciana, Artemisia
frigida, Oxytropis lambertii, Bouteloua curtipendula, Stipa comata, Carex duriuscula, Rhus aromatica, and Amelanchier alnifolia.
Documentation: Voucher specimens were taken. Photographs were taken.
Townsendia hookeri
Numbers: There were two historic Townsendi hookeri
populations in this area, both on the summit of Bullion
Butte. The spring surveys found the plants in far
greater numbers than expected; a total of 310 plants in
23 populations. The two historic populations of T. hookeri were relocated, most likely populations T2 and T19.
Habitat: They were limited to the gravelly exposures
along the rim of the butte or gravelly blowouts on the
gentle rises in the interior of the butte. (Figure 43)
None were found on the windy, western aspects of the
butte. This was similar to the habitat on the summit that
contained Phlox alyssifolia. In fact, often these species Figure 43. Overview of gravelly T. hookeri habitat in Area 8.
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were found within a few meters of one another, particularly on the east rim. It leads to the suspicion that the
factors that impacted P. alyssifolia, such as available
water, vegetation density, and wind, also impacted T.
hookeri. In fact, when traveling along the cliff face,
there was a 100m stretch where the elevation rose
about 10m to what appeared to be another strata in the
sandstone caprock. Along this segment, there was no
T. hookeri or P. alyssifolia. When the cliff face descended down 10m to the original elevation, T. hookeri
and P. alyssifolia reappeared. But the presence of T.
hookeri on many other sites outside of the White River
Group geology found on the summit of Bullion Butte
(such as the Sentinel Butte and Bullion Creek Formations found below the cliffs), indicates that geology
alone was not the limiting factor for T. hookeri in Area Figure 44. Townsendia hookeri in gravel with fading flower.
8. Other habitat factors may have had a greater bearing
on the suitability for T. hookeri.
Vegetation density was generally 50%, slopes were 0-20°, and sunlight was full. Associated species were the
same as those found for P. alyssifolia, namely, Artemisia ludoviciana, Artemisia frigida, Oxytropis lambertii,
Bouteloua curtipendula, Stipa comata, Carex duriuscula, Rhus aromatica, and Amelanchier alnifolia. No grazing,
browsing, disease, or trampling was seen. Only a few plants had flowers that were in bloom. (Figure 44) Many
had the remnants of old flowers. (Figure 45) Magnification of the floral bracts revealed the characteristic twist of
curly hairs at the tips. (Figure 46) All populations were GPS’d. Voucher specimens were collected. Photographs
were taken.

Figure 45. Typical example of T. hookeri with old flowers.

Figure 46. Arrow shows curled hairs on bracts of T. hookeri.

Cryptantha fendleri
No Cryptantha fendleri was seen. Cryptantha was
common along the rim of the butte, but all of the specimens inspected showed, among other things, a basal
rosette of leaves similar in size to the cauline leaves,
an unbranched caudex, and conspicuous, large, white
flowers in a dense flower cluster. These are traits
commonly found in Cryptantha celosioides but not
likely to be found in C. fendleri. (Great Plains Flora
Association 1986) (Figure 47)
Falcon
Some sort of falcon or hawk occupied the rocky aerie
on the eastern front of Bullion Butte. It made a terrific
fuss as the surveyors approached, so the survey route
was detoured away from that part of the butte. As a
result, there is a 300m segment along the cliff wall that
was not inspected.
Figure 47. Cryptanthera celosioides on cliff edge in Area 8.
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SUMMER SURVEY
Methods: Two persons surveyed this site in midAugust. Experience with T. hookeri found on other
sites in August showed that it could be identified past
its flowering stage as long as some floral bracts remained. Moments into the August survey of Area 8, P.
alyssifolia was discovered. It became clear that it too,
was identifiable vegetatively. (Figure 48) In view of
this, and in view of the size of the area an effort was
made to inspect entirely new terrain. Surveys concentrated on the southern and western outliers of Bullion
Butte.
Phlox alyssifolia
Habitat: Once again, P. alyssifolia was in great abundance. At these elevations the landform was usually
rock-strewn landscapes, talus, or badlands buttes. Figure 48. Late summer P. alyssifolia, dry but still identifiable.
(Figures 49 and 50) Elevations ranged from 853m to
974m. Again, almost all of the populations showed a
tendency away from western exposures. Sunlight was
full and slopes were 0-45°. No plants were in flower.
No evidence of disease, trampling, grazing, or browsing was seen. Associated species included Eriogonum
pauciflorum, Celastrus scandens, Potentilla frucitosa,
Toxicodendron rydbergii, Koeleria macrantha,
Gutierrezia sarothrae, Chrysopsis villosa, and Schizachyrium scoparium.
Geology: As in May, it appeared on buttresses extending away from the butte, in gravelly, poorly vegetated substrate, whether of White River Group, Sentinel Butte Formation, or Bullion Creek Formation. The
spring surveys raised a suspicion that the relative absence of both T. hookeri and P. alyssifolia on the purple-tinted sandstones that appeared on westerly exposures of Bullion Butte was due to some chemical or Figure 49. Rocks typical of lower elevations in Area 8.
geological trait of the rocks. However, as in the spring,
almost all of the populations of P. alyssifolia found in August showed a tendency away from western exposures.
This gave more weight to the argument that the relative absence of rare plants from the purplish rocks was not
due to geology but
was due to the fact
that the purplish rocks
appeared on the western aspects only.
(Figure 51)
GPS: As with the
spring surveys, the
abundance of P. alyssifolia plants made it
difficult to differentiate
between populations.
A GPS point often represented the center of
a rather linear population that ran along a
hogback that was
separated by minor
distances from other
populations. It is not
an exaggeration to say
that that the best
graphic description of
the P. alyssifolia popuFigure 51. Purple sandstone that had fewer rare
Figure 50. Badlands with P. alyssifolia by stick.
plant populations. Here the rock faces SW.
lations in Area 8 18

might have been a line that followed the 850m contour around Bullion Butte (with the exception of its western
flank), with smaller, scattered populations that extended downward from the 850m contour displayed by a separate polygon or point. As it was, twenty new P. alyssifolia populations were GPS’d in August. No population seen
in August appeared to match up with any of the historic populations.
The P. alyssifolia populations discovered in both surveys amounted to some 7250 plants. An attempt was made
to extrapolate the population at hand across the Bullion Butte landscape. It was estimated that the numbers of P.
alyssifolia might amount to 500,000 plants. There is no doubt that future surveys would continue to reveal more
populations of P. alyssifolia.
Documentation: No voucher specimens were collected. Photographs were taken. Details regarding all 38 P.
alyssifolia populations described in both spring and summer surveys are found in Table 10.
Townsendia hookeri
No T. hookeri was found in August. This phase of the surveys concentrated on the lands radiating away from
Bullion Butte and may account for the absence of new T. hookeri populations. As it was in the spring, elevations
below the summit were devoid of T. hookeri. It is not certain what may account for the absence of the plant at
lower elevations. Geology is certainly suspect, since the summit is of the White River Group, and the outlying
lands are of the Sentinel Butte or Bullion Creek Formations. But, as mentioned, this theory quickly fades from
view when it is realized that T. hookeri appears on Sentinel Butte and Bullion Creek Formations in other areas.
Perhaps the White River Group is the most preferred geology. Or the summit may represent the core of a relict
population. Or there may be other, more significant habitat features on the summit which work in the species
favor, such as wind or available water. In any event, it is likely that other populations of T. hookeri would be discovered on the strata that radiates away from Bullion Butte. Details regarding the 23 populations of T. hookeri
found in Area 8 are contained in Table 10.
Cryptantha fendleri
No Cryptantha fendleri was seen. All of the Cryptantha on the butte, though withered and crumbling, appeared to
be Cryptantha celosioides.
Cabin
The privately owned cabin in the center of Area 8 was visited during August. It is worth noting that various campers have left behind a fair amount of trash. There is a log book in the cabin. The most recent trash appeared to be
from visitors from “Home on the Range.”

AREA 9
GENERAL DESCRIPTION OF SURVEY AREA
Legal Description: T134N, R102W, S17.
Size: About 400 acres
This area is adjacent to Area 4, laying to its northeast. It is
a broad grassy expanse, much as Area 4, with a cluster of
rounded, scoria covered buttes on its northern edge. A
steep sided creek, Deepwater Creek by name, runs along
the eastern edge. Sandstone outcrops and sandy blowouts are scattered along the creek banks. Large portions
of the grassy expanse are in fact rather uniform, uncomplicated fields of sedge. (Figure 52)
RARE PLANT HISTORY
There exists an antiquated and very vague report of Leu- Figure 52. Area 9 Overview, looking NW across sedgecocrinum montanum in the northeast corner of this section dominated flats.
of land.
SPRING SURVEY
Methods: As noted in the discussion on Area 4, this area was the location for an aged, indistinct, and anecdotal
report of Leucocrinum montanum. It was purported to have been in the northeastern corner of this 640-acre
area. A discussion with a local landowner, Mrs. Bucholz, led to the understanding that this report may well have
originated with Dr. O. A. Stevens, a professor at NDSU in Fargo, ND, or a local rancher/schoolteacher, Mrs. Atkinson, who accompanied Dr. Stevens on plant surveys in the area. It is of interest that on page 103 of Dr. Steven’s book, Handbook of North Dakota Plants (Stevens 1963), under Leucocrinum montanum, he observes,
“Our first record of this western species came from Mrs. W. H. Atkinson at Vim, Slope County in 1935.” This
gives credence to the notion that the Area 9 report originated with either Dr. Stevens or the very capable Mrs. W.
H. Atkinson, and that the report is credible. Still, the location information was so vague that it required a detailed
survey of the entire area.
Findings: It was readily observed that the general area of the historic L. montanum population was a habitat not
commonly encountered in any of the survey areas. Sedges dominated the northeastern quarter of the section,
forming nearly pure, olive-green stands of Carex filifolia and Carex duriuscula (older texts identify C. duriuscula
as C. eleocharis or C. stenophylla). (Figure 53) The soil was sandy throughout. Both of these sedges are common in the western Dakotas on dry prairies, hillsides, or uplands. (VanBruggen 1976) When in sandy soils,
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Figure 53. Olive green fields of Carex in Area 9.

Figure 54. Sandstone along terrace above Deepwater Creek.

both of these sedges form distinct patches or nearly pure stands. (Stevens 1963, Weaver and Albertson 1956)
The same sandy hillsides, plains, or prairie habitat is preferred by L. montanum. (Johnson and Larson 1999,
Stricker 1986) Hence, it is likely that L. montanum was first observed in these sedge-dominated prairies in the
northeast quarter of Area 9.
Despite the concerted efforts by two surveyors in late May, field inspections failed to encounter any L. montanum. It is possible that the field surveys missed the flowering of this species; its flowering time is early spring,
from late April into June, and its flowers bloom quickly. Once the flowering is complete, the leaves are quick to
dry up and disintegrate, making it almost impossible to locate. Another possibility is that the population was
small and did not fall within the surveyors line of vision. Another possibility is that the population had a tenuous
foothold in this area and had been extirpated in the years since its discovery.
A steep-banked creek lined with sandstone outcrops, aptly named Deepwater Creek, was inspected for plants
such as Chenopodium subglabrum, but no rare plants were found. (Figure 54) An annual buckwheat,
Eriogonum annuum, was found in the midst of the sandstone blocks. The scoria-capped buttes in the northern
quarter of this area were surveyed for rare plants such as Townsendia hookeri, but no rare plants were found.
The common form, T. exscapa, was found along a
wooded draw in a shallow swale in the center of the
area.
Deepwater Creek: The creek did have some interesting
features, however. It was flowing, albeit at a trickle, it
had many old beaver dams, and it had deep pools with
creatures such as minnows, Common carp, Painted turtles, and Snapping turtles. Some of the carp were 20”
long. (Figure 55) Aquatic plants were abundant. They
included Ranunculus aquatilis, Ceratophyllum demersum, and Potamogeton pectinatus. Tributaries to Deepwater Creek had ephemeral ponds with hydrophytic
vegetation. (Figures 56 and 57) But these surveys did
not reveal any rare plants.
Documentation: No sites were GPS’d and no voucher
specimens were taken. Photographs were taken.
Figure 55. Arrow points to Painted turtle and Common carp
SUMMER SURVEYS
amidst Ceratophyllum demersum in Deepwater Creek.
Methods: Two surveyors conducted this survey in midAugust. Since L. montanum disappears from sight by mid-summer, the focus of the August surveys was the badlands buttes in the north and the sandstone outcrops along Deepwater Creek with the hopes of seeing Townsendia hookeri, Chenopodium subglabrum, or the likes.
Findings: No rare plants were seen. Three plants of interest were seen. One was Eriogonum annuum, one of
four annual Eriogonum found in the Great Plains. The other annual Eriogonum in this region include two rare
plants, E. cernuum and E. visheri. A second plant of interest was the noxious weed Euphorbia esula. One population was seen in the August survey. They were loosely distributed for a few hundred meters about the terraces
above Deepwater Creek. Another plant of interest was the noxious weed, Cirsium arvense. One outbreak was
located on the first terrace above Deepwater Creek and extended down to the waterline. It was about 100m² and
densely populated. They were not found in or near the sedge-dominated prairie to the north that was thought to
be the home to L. montanum.
Deepwater Creek: The creek continued to flow, although at a slower pace than was seen in May. Fish and
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Figure 46. Ranunculus aquatilis in Deepwater Creek in Area 9.

Figure 47. Spring pond in tributary to Deepwater Creek.

turtles were seen again. The ephemeral ponds had dried up.
Documentation: No GPS points were taken and no vouchers were taken. Photographs were taken.
CONCLUSION AND RECOMMENDATIONS
1) POPULATION COUNTS
Rediscovery: Spring and summer surveys on 13,900 acres on the Medora Ranger District of the Little Missouri
National Grasslands in southwestern North Dakota rediscovered eight out of nineteen historic rare plant populations. These included two Collinsia parviflora populations, two Eriogonum cernuum populations, three Townsendia hookeri populations, and one Phlox alyssifolia population.
Failure to Rediscover: The failure to relocate some populations may be attributed to a variety of factors. Some
rare plant populations appear to have been misidentified in the original surveys. It appears that two of the historic Collinsia parviflora populations, including one originally estimated to number ’10,000 to 100,000 plants’,
were actually Lappula echinata, which may be confused with C. parviflora at first glance. In the case of Leucocrinum montanum, the population may have been beyond flowering by the time the field surveys were conducted.
This is not likely to be an original survey error, because background information gathered In the course of the
survey gave credibility to the original L. montanum discovery. The Cryptantha torreyana population was not relocated. There was an abundance of a similar yet common species, Cryptantha celosioides, in the same location
that C. torreyana was purported to be. This gave rise to a suspicion that this species may have been misidentified in the original surveys. The six Phlox alyssifolia populations that were not relocated were largely due to the
sheer size of the area to be surveyed, which decreased the possibility that the original population would be encountered.
New Discoveries: The failure to relocate some of the rare plant populations was mitigated by the discovery of
seventy-seven, and possibly seventy-eight new rare plant populations. Thirty-seven of these were Phlox alyssifolia populations, scattered about the cliffs, buttes, and rocky debris associated with Bullion Butte. Thirty-one of
these were Townsendia hookeri populations, most of which were on the summit of Bullion Butte. Three of the T.
hookeri populations were found in Area 1, where three subpopulations were found in the past. But only one of
the current discoveries was anywhere near a historic population. Nine of these were Collinsia parviflora populations, although an argument might be made that there were actually ten subpopulations that represented the
single historic population in their midst. One was an Eriogonum cernuum population located a short distance
from an historic E. cernuum. However, a previous survey contains a vague remark about another E. cernuum
that may actually be referring to this seemingly new discovery.
The sheer numbers of rare plants found in this survey greatly exceed those in the historical records. It was estimated that some 500,000 P. alyssifolia plants might inhabit the Bullion Butte territory and that more T. hookeri
might be found on the crests of badland buttes around Bullion Butte. Two thousand seven hundred and ninetyseven C. parviflora plants were seen in Area 7. Three hundred and ten T. hookeri plants were found throughout
the survey areas. A summary of the survey results is found in Table 12.
2) SUMMARY OF HABITAT PREFERENCES
Collinsia parviflora
This species was found in the shade beneath trees of wooded draws. As the tree cover thinned out, the density
of the C. parviflora diminished. The soil, slope, or aspect did not appear to be as strong a factor as shade. It appeared to be indifferent to the structure of the herb and shrub layer. The preference for shade is likely a preference for the cooler, wetter environment in the wooded draw.
Eriogonum cernuum
This species was limited to exposed, sandy, loose soils, such as those found around sandstone caprocks, 21

sandy blowouts, and sandy embankments. Vegetation density was very low. This preference for sandy soils may
be an expression of a preference for limited competition for moisture or greater drought tolerance. It showed a
tendency to grow on south to southeastern aspects. This may be an result of the northwesterly winds that prevail
during when the plant has gone to seed.
Phlox alyssifolia
This species is limited to a particular geological feature, Bullion Butte. This butte is capped by the White River
Formation. This formation is relatively rare in western North Dakota, limited to a small number of buttes. Hence,
this may be a relict population. It may have had a larger distribution in times past, but as the White River Formation was eroded off of the landscape, the population declined. It was present on badlands formations that surrounded the butte, a landform that is widespread in western North Dakota. But on the LMNG, there are no records of it outside of Bullion Butte. Other habitat features correlated with P. alyssifolia were low vegetation density, sandstone outcrops, and xeric soil.
Townsendia hookeri
This species showed preference for clayey soils with low vegetation density, such as those on the flanks or base
of badlands buttes or on the crests of scoria mounds. It did not occur in highly saline or alkaline soils, as indicated by Atriplex or Chenopodium. Those associated with scoria tended to be amidst yellowish-orange scoria
chips, about the size of half-dollars. In these instances, their presence may be more of a function of the exposed
soil created by the scoria debris and the exposure to wind than a function of the scoria itself. On Bullion Butte,
this species showed a distinct preference for the leeward side of the butte. The small, feathery nature of its
seeds would likely prevent its dispersal on the windward side.
3) MISIDENTIFICATION
Townsendia hookeri: There is the possibility that some of the T. hookeri populations are actually the more
common T. exscapa. Many of the plants that appeared to be T. hookeri did not have any flowering parts with
which to distinguish it from other Townsendia.
A voucher specimen of a Townsendia hookeri plant found on Bullion Butte is being sent for verification to Dr.
Ron Hartman at the University of Wyoming. All remaining voucher specimens are being sent to Darla Lenz with
the LMNG.
Collinsia parviflora: It is difficult to believe that the reports of Collinsia parviflora populations in Areas 3 and 5
were credible. The habitats at the historic sites were badlands buttes and dry, rocky slopes, not the shady,
wooded draw habitats preferred by C. parviflora. A few days later, flowering specimens of C. parviflora were
readily identifiable in wooded draws in Area 7. The similar species, Lappula echinata, was present in the exact
location where C. parviflora was purported to be and in the same abundance. It is very likely that the original reports mistook L. echinata for C. parviflora in Areas 3 and 5.
4) THREATS
Throughout all of the survey areas, the environmental conditions did not appear to present any grave or immediate threats. Two threats did appear to have a slight potential for adverse impact.
The noxious weeds Euphorbia esula and Circium arvense were present, although they were generally a considerable distance from any rare plant populations or in habitat not occupied by the nearest rare plant community.
Cattle grazing and trampling upon the C. parviflora populations in wooded draws, although these colonies
seemed to be thriving. Apparently, the cattle impacts occurred after the spring flowering and fruiting had passed.
Another threat with no current but much potential adverse impact was oil exploration, with its attendant roads
and drillpad.
5) RECOMMENDATIONS
Further Surveys: Many promising habitats were surveyed without result. As always, the failure to find rare
plants does not disprove their existence. Further surveys in any of the areas surveyed this year may continue to
produce rare plant populations. Proactive surveys and rare plant monitoring is highly recommended. Seeing the
success of surveys on Round Top Butte, Black Butte, and Bullion Butte, it is recommended that other prominent
buttes within the LMNG be surveyed. Also, some of the sites that did not present rare plants might benefit from
another attempt at survey. The most likely candidate is the L. montanum population, which may have escaped
detection by being surveyed after it had lost its bloom. Further research into the unusual population of Abies balsamea and Picea glauca on Black Butte is recommended.
Noxious Weed Control: The threat from the noxious weeds Euphorbia esula and Circium arvense are well
documented. It is recommended that noxious weed controls be implemented on colonies of these species.
Sheley and Petroff (1999) present excellent information on the biology, impact, and management of noxious
weeds.
Grazing Management: Maintaining sensible stocking levels and pasture rotations is necessary to ensure that
overgrazing does not occur and that cattle are restricted from wooded draws during the spring.
Oil Extraction: Oil extraction activities must be designed to avoid impacting populations of rare plants.
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