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SUMMARY

The open plains of Carter County, Montana represent some of the most extensive and unbroken

rangeland resources of the state, and among the lesser known in the biological literature. Baseline

botany and vegetation baseline inventories were conducted on BLM-administered lands in the

county to document these resources in terms of their biological diversity significance.

Eighteen Montana plant species of special concern have been documented in Carter County, half of

them on BLM lands, including two species that grow exclusively in a small segment of the Great

Plains. There are very few occurrences of these nine species, reflecting the lack of suitable habitat

for most of them. A preliminary county flora of 507 species was also compiled.

Over seventy vegetation types (plant associations) have been documented in Carter County, the

majority of them occurring on BLM lands. There is only one that is declining from a rangewide

perspective (Plains cottonwood/westem snowberry; Populus deltoides/Symphoricarpos

occidentalis), and at least two plant associations dominated by bur oak {Quercus macrocarpd) that

are peripheral and occur in no other places of the state. Detailed sampling and description is provided

for 19 vegetation types that include the common plant associations on BLM lands.

The results point to a landscape-level diversity most closely linked to soils and topography features,

including a high concentration of Montana plant species of special concern that require sandy

habitat. Among the most distinguishing vegetation features of the county is the extensive natural

vegetation on shale plains and contribution of thick-spiked wheatgrass (Elymus lanceolatus) among
the prevailing vegetation types. These findings contribute to the body of baseline information on

features in the Powder River Resource Area and in the state, documenting that many of the features

are more common than previously known. They provide dimension to a state perspective that can

only be found in this far comer of the state in the heart of the Great Plains.
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INTRODUCTION

Systematic baseline botany and vegetation surveys were conducted on Bureau of Land Management

(BLM)-administered land in Carter County, Montana. The primary purpose of botany surveys was to

document sensitive plant species. The dual purposes of vegetation surveys were to document the

rarest plant associations and the outstanding examples of relatively common plant associations.

The overall goal of this study is to develop basic botany and vegetation information for reference and

application to resource management and conservation. This study contributes baseline information

for determining which species and plant associations truly are uncommon, and the habitat settings of

those species and communities.

Sensitive species provide potential agricultural, pharmaceutical and genetic resources. They are also

indicators of special habitats and habitat conditions, providing a greater understanding to manage the

landscape and its processes. Safeguarding the vulnerable members of the flora is instrumental in

maintaining the complement of native species that are adapted to southeastern Montana, as well as in

maintaining the ecosystems to which they belong. In this report, the term "sensitive" is used in place

of the adjective "rare" to represent species recognized as either Sensitive or Watch by the ELM
(USDA ELM 1 996), or otherwise tracked as Montana plant species of special concern (Heidel

1997).

Plant associations are the communities of native plants and associated animals that depend on a

common environment and on one another. As such, they are ecological integrators, providing

information on both intrinsic environments (habitats) present in the landscape, and the ecological

condition of these communities. An inventory of plant associations provides a biologist's census of

the common species throughout an area, and may be used to gauge the breadth and sustainability of

the natural communities.

This work does not represent exhaustive documentation of all sensitive plant locations and all plant

associations in the county. It does identify the broad complement on ELM-administered lands,

providing a baseline for reference at all levels of planning and operations.



STUDY AREA

The study area consists of BLM-administered lands in Carter County, in the southeastern comer of

Montana. BLM holdings comprise the largest portion of federal lands in the county, and are

surpassed in total acreage by private lands. BLM lands are concentrated in the southwestern 2/3 of

the county in relatively remote rangelands. The more accessible and productive bottomlands are in

private ownership. Other public lands include three Custer National Forest units (Chalk Buttes.

Ekalaka Hills, and Long Pines of the Sioux District), that represent most of the forested uplands and

the largest escarpments in the county. Montana State lands, including most sections 16 and 36, are

scattered across the county (Figure 1 ).

Carter County has some of the most extensive range landscapes in the state. It had 89% rangeland in

the 1970's; one of the twelve Montana counties with over 80% rangeland in the most detailed of

recent land use surveys (USDA NRCS/SCS 1976). Most BLM lands in the county are within

grazing allotments and are actively grazed. The primary ranching economy includes both cattle and

sheep grazing. The history of grazing in the county dates to the early 1880's. More localized

industries include bentonite mining on public and private lands in the southeast, logging in the

Custer National Forest imits in the north, and farming on private lands.

Geology and Landforms

The Carter County landscape is characterized by low relief rolling sedimentary plains dissected by

numerous drainages and dotted by weather-resistant sandstone or scoria-capped upland buttes and

tablelands. The County lies within the Missouri River watershed. Most rivers flow in a northeasterly

direction, including the Little Missouri River and its tributary Box Elder Creek. A limited area on the

western edge of the county drains west to the Powder River. Tributary streams and the dominant

ridge systems have a general northwest/southeast trend resulting in a predominance of southwest and

northeast aspect slopes (Figure 2).

The open plains are made up of nearly level, horizontal Cretaceous formations, mostly shales and

claystones. The most extensive are the Pierre Shale members and the most restricted is the Mowry
Shale on the state line west of Alzada (Ross et al. 1955). Within some shale areas that are vast

expanses of thin-soil, low productivity calcareous shales and claystone, are major outcrops of

bentonite, a shrink-swell clay product of weathered volcanic ash. The forested escarpments and

buttes are remnants of Tertiary sandstone formations. Scattered areas of badlands and river/stream

breaks occur along Box Elder Creek and the Little Missouri River. The alluvial deposits are best

developed along the Little Missouri River and certain tributaries including Willow and Thompson
Creeks, as well as along the Boxelder Creek.

Soils

Dominant soils in the southwestern 2/3 of Carter County, where BLM lands are concentrated, are

described as predominantly clayey entisols and aridisols (USDA Soil Conservation Service 1978).
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The soils are mostly residual and poorly developed, often little altered from the underlying

sedimentary formations, mostly shales and claystones. In areas with badland and breakland

topography, erosion greatly outpaces soil development. Alluvial soils are found along many

tributaries on BLM land, but extensive alluvial plains along the major drainages are mostly on

private land. Carter County BLM lands with sandy soils are relatively uncommon. These are found

peripheral to the Custer National Forest units and isolated in the Humbolt Hills in northeast, in the

Powder River headlands in the northwest and southwest, near Albion in the extreme southeast, and

in the Finger Buttes area also in the southeastern quarter of the county.

A schematic way of aggregating environmental factors to present an overview of geology,

landforms, and soils is depicted in maps of ecological regions (ecoregions). The study area is within

a segment of the Great Plains that has been referred to as the Unglaciated Missouri Plateau section

(Fenneman 1931). A more current classification places the county wholly within Bailey's Great

Plains-Palouse Dry Steppe (map label 331, Nesser et al. 1997), with two section divisions and two

subsection divisions (see Figures 2 and 4 for these superimposed ecoregional boundaries). The

Northwestern Great Plains Section (33 IF) includes the great majority of the county's land area,

followed by the Powder River Basin Section (33 IG). The former is provisionally divided into

Subsections on the basis of geological formations and degree of relief; the southern 1/3 of the county

is Shale Scablands (331Fb), and the northern 2/3 is Pierre Shale Plains (331Fc). The latter is

provisionally divided into the Powder River Basin /Breaks/Scoria Hills and the Montana

Sedimentary Plains Subsections. These ecological region boundaries are discussed as they relate to

vegetation on the following page.

Climate

The climate of Carter County is semi-arid (precipitation ranging fi-om 10 to 15 inches) and temperate

continental (4-7 months > 10° C, coldest month < 0° C). The bulk of precipitation comes in late

spring-early summer, peaking in June. Rainfall during the summer is mainly from cloudbursts and

thunderstorms, typically very light but sometimes accompanied by lightening, heavy hail, and

occasionally, flash flooding. The growing season conditions are highly variable within and between

years. It has been noted in adjoining Harding County that large diurnal temperature changes are

frequent and accentuated by windy conditions (Visher 1914). Severe drought conditions are typical

in two out often years (Johnson 1988). The growing season conditions are also highly variable with

distance across the same region. In 1994, net January-June precipitation at Ekalaka (8.66 inches) was
almost twice that of nearby Camp Crook (4.43 inches; from The Ekalaka Eagle of 8 July 1994). This

climatic variation in turn is a strong influence on, in a complex fashion, the two major historic

disturbance regimes of the prairie, ungulate grazing and wildfire.

All of this variation over time and space is averaged out in calculating totals and means. A
comparison of mean climate values at two different places in the county shows very similar values

and patterns. We include two diagrams ("Walter-type"; Figure 3) of the climates in two towns at

opposite ends of the county, portraying a consistent climatic pattern that is taken to represent the

plains of Carter County in general. The period and magnitude of the growing season's "relative

drought" is the area in Figure 3 delineated by the temperature curve's rise above the precipitation



Ekalaka, MT (1045 m/3430 ft) (6.7 C/44.2 F) (392 mm/ 1 5.45 in) (1986 - 1997)

Jan Feb Mar April May June July Aug Sept Oct Nov Dec

Albion, MT (1006 m/3300 ft) (5.8 C/42.5 F) (353 mm/ 1 3.89 in) (1948 - 1997)

Jan Feb Mar April May June July Aug Sept Oct Nov Dec

Figure 3. Walter-type Climatic Diagrams for Ekalaka and Albion, Montana.
Weather Station Location (Elevation) (Mean Annual Temperature) (Mean Annual Precipitation) (Period of Observation)

Intensity and duration of relative humid season indicated by area between lines where monthly march of precipitation exceeds

monthly march of temperature. The intensity and duration of a relative droughty season is indicated by the area between lines

where monthly march of temperature exceeds the monthly march of precipitation. The difference between lines represents

intensity and width is proportional to its duration. Axes are explicitly scaled so that 10 C = 20 mm (Walter 1973). Similiarly,

the intensity and duration of relative dry periods is represented by the area where the monthly march of temperature exceeds

the monthly march of precipitation with the axes scaled so that IOC = 30 mm (Walter 1973). Note: For relative dry periods,

only the monthly march of precipitation is shown where it is below the monthly march of temperature.



curve, and is quite similar between the two reporting stations; even their "relatively dry periods"

exhibit great similarity.

Vegetation

Vegetation patterns in Carter County primarily reflect differences in soils, geology, and topographic

position. Vast rolling plains with fine-textured, shale-derived soils are characterized by steppe

vegetation (shrub- and grass-dominated) in expressions that are conditioned by slope position, past

fires, and grazing regimes. Eroded shale-ridge systems and slope outwash support communities

dominated by specialized, drought and/or salt tolerant shrubs or herbs. Bentonite and shale ridge

systems and adjacent river terraces near Alzada support Montana's only oak woodlands. Ponderosa

pine grows mainly on sandstone outcrops.

Steppe is defined as a climatically controlled vegetation type where the prevailing soils are too dry

for trees, and perennial grasses are well represented. In Carter County, both grassland steppe and

shrub steppe, where abundant shrubs form a higher layer, are present. The prevalence of grasslands

and shrublands across Carter County is apparent at a glance on the vegetation cover type map of

Kuchler ( 1 964). The magnitude of growing season drought and timing of precipitation are

hypothesized to be the two strongest climatic factors structuring the composition of steppe

landscapes (Daubenmire 1978). Carter County lies in the middle of mixed-grass prairie (steppe)

which extends fi-om the Rocky Mountains to the Dakotas and where mid-sized grasses and grass-like

plants predominate over short-grass or tall-grass species. Farther east, with gradually increasing

amounts of precipitation, tall-grass prairie lines the eastern margin of the Great Plains and extends

into the Midwest.

The statewide vegetation cover type information that has recently been compiled by the University

of Montana shows vegetation patterns that correspond with the distribution of BLM-administered
lands in the county. ELM lands are most concentrated in areas of xeric shrubland and areas mapped
as badlands, the latter represenfing extremely sparse grasslands and shrublands. Grasslands on clay

soils are usually dominated by rhizomatous wheatgrasses (genera including Elymus and

Pascopyrum) while those on sandy soils generally have a higher component of needle- and-thread

{Stipa comata). Communities dominated by the warm season grass little bluestem {Schizachyrium

scopahum) are most common on sandy substrates, but may also occur on alluvial substrates eroded

from shales. Shrub communities on alluvial terraces that have fine textured soils are usually

dominated by black greasewood {Sarcobatus vermiculatus) or Wyoming big sagebrush {Artemisia

tridentata ssp. wyomingensis), while similar positions with sandy soils support silver sagebrush

{Artemisia cana).

Previous vegetation studies in Carter County have been conducted by the U.S. Forest Service on
upland escarpments, representing less than 5% of the county area. Studies in adjoining counties have

been of limited extent or applicability for cataloguing or characterizing features across the Carter

County landscape. This study is a huge stride in creating a systematic vegetation resource inventory,

cataloguing and describing major types on BLM-administered lands, along with the field data and
information layers for understanding their place on the landscape.



METHODS
Ecological Methods

Preparation for plant ecology studies in Carter County began with compilation of existing

information on the vegetation of Carter County, and southeastern counties in general. There is no

published literature from BLM lands in the county, and few unpublished reports. We drew from a

running compilation of Montana vegetation references started in the work of Bourgeron et al. (1988),

with major additions for southeastern Montana represented in vegetation classification studies

through the U.S. Forest Service (Hansen and Hoffman 1988) that include information from Carter

County. This has been used to produce working drafts of a list of state plant associations

(represented in Bourgeron and Engelking 1995) and the start of regional vegetation classifications

(e.g., Cooper et al. 1995).

Systematic survey was planned to include each large area of BLM-administered land, the range of

substrates as represented by bedrock geology (Ross et al. 1955), and the observed array of habitat

types. Landforms and surface water features depicted on BLM surface management maps

(1 : 100.000) and observed in the field were also considered in order to traverse the hydrological and

topographic gradients. Finally, U.S.G.S. topographic maps (7.5') and BLM aerial photographs (black

and white or color at 1 : 1 5,840) were carried into the field as an aid in determining routes and

selecting sites. Bureau of Land Management surface management maps (1:100,000) were used to

delimit BLM-administered lands.

Besides the aerial photographs and other references, we drew heavily upon the road log notes kept by

Keith Dueholm of vegetation types encountered in the 1996 field season during sensitive species

survey. In addition, we had use of a land-cover map produced by the EROS Data Center (Brookings,

SD) from Landsat Thematic Mapper imagery (30 m pixel resolution) that included all of Carter

County. It showed the distribution of land cover types, e.g. cropland, forest, grassland; in order to

focus sampling in settings of extensive rangeland.

Vegetation and site characteristics were documented for 52 circular I/IO acre plots according to

methodology described in Cooper et al. (1995); see Figure 4 for sampling locations. The criteria for

selecting sampling sites included uniformity in the vegetation and setting, relative absence of exotic

species, and high condition. Standard MTNHP community survey forms were used to record plot

data including location, environmental features (e.g. elevation, slope, landscape position, substrate,

and ground cover) and ocular canopy cover estimates (Daubenmire 1 959) for all vascular plant

species and common mosses and lichens. We sought to sample high quality condition examples of

extensive and rare plant community types. This meant that some uncommon community types were

not sampled at all (e.g. Frcainus pemylvanicus woodlands), while other widespread types were

undersampled (e.g. Artemisia cana/Pascopyrum smithii).

We also considered any established study areas that might be appropriate vegetation benchmarks.

The two sites in Carter County that were studied as part of the statewide inventory of soils and

vegetation at near-pristine sites (Ross et al. 1973) were in the Chalk Buttes. There are also two ^
existing exclosures on BLM lands and they were visited in the course of the study, though they were

%



Figure 4. Locations of Plant association/comnnunity type sampling. Carter Co.
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set up in broken topography that did not necessarily represent a uniform environment for vegetation

sampling.

Soil samples (top 1 dm) were collected from each plot. To stretch the budget farthest, the most

detailed soils test were run on the samples from the most uncommon vegetation types or vegetation

types thought to be strongly associated with soils (e.g. acid shales or salt affected soils). For

common vegetation types, ostensibly having no particular associations with substrate, only pH and

conductivity, were assigned. Where vegetation types were suspected to be linked to soil

characteristics or the literature indicates such to be the case, tests were assigned on a sample-by-

sample basis. For example, the Stipa comata - Carexfilifolia plant association is reported to occur

on coarser textured, circumneutral soil, so texture analysis and pH tests were apportioned to many of

the samples characterized as being from this vegetation type. All soil testing was performed by the

Montana State University Soil Testing Laboratory in Bozeman.

The vegetation data set was analyzed using the STRATA program of ECADS. (Ecological

Classification and Description System), a USDA Forest Service ecological sampling package

revised from the previous ECODATA program (Cooper et al. 1995). Plots were subjectively placed

in plant association or community types based on selection criteria (relative homogeneity, optimal

condition and development, nominal exotic species component) also considering similarity to types

described in the literature.

Synthesis and cover/constancy tables (Appendix A) were generated after data entry for each type.

The tables utilize 6 letter acronyms to designate plant species. These are generally the first three

letters of the genus name followed by the first three letters of the specific epithet, thus Pascopyrum

smithii is indicated as PASSMI. In a few cases, modem synonymy has not been incorporated into

database tables utilized by E.C.A.D.S. and acronyms for older names must be used in the

constancy/cover tables. Sometimes accurate identification of species in the plots was difficuh or

impossible and acronyms represent determination only to the level of genus or life category. A
complete listing of acronyms and the scientific names they indicate is provided in Appendix B.

Results are presented in a framework consistent with national classification standards adopted by

federal agencies that include the BLM. The rationale and structure behind them is described by the

Federal Geographic Data Committee (1997) and the Ecological Society of America - Vegetation

Classificafion Panel (Loucks et al.l997). This is being used, e.g., in the USGS Gap Analysis

Program (GAP) for mapping vegetation of the United States in order to assess the conservation

status of wildlife species and their habitats. At lower levels of classificafion, most units of the

Alliance and Plant Association levels of the classificafion have been crosswalked between western

states, but the definitions of these two floristic levels are still under discussion.

We have placed all our floristically defined units (alliances, plant associations, and communities)

within the physiognomic units of the National Classificafion and provided a key to these upper

levels. There is still no unanimous definifion of the floristic levels, alliance and plant associafion

(Loucks 1998). We were not able to generate keys to these levels because of this and the limited

informafion from eastern Montana in general. Standardized delimiting criteria and keys are needed in

order for users of the classificafion to unambiguously and consistently key to the same taxonomic

unit.



Botanical Methods

Prior to fieldwork in 1996 and 1997, the Biological Conservation Database was queried for the most

current information on occurrences of plant species of special concern (Heidel 1996, 1997) known

from Carter County. The resulting lists of species became the primary study targets, with particular

emphasis on Sensitive or Watch species as recognized by the BLM (USDl BLM 1996).

In the course of the study, any discovery of a Montana plant species not previously known from the

county, or a native species not previously known from the state, represented potential additions to

the smdy set. Studies conducted elsewhere in southeastern Montana were also used for reference in

identifying species targets and habitat requirements (Heidel and Dueholm 1995, Heidel and Marriott

1996). We were also able to draw from the various works in the three-state area, including graduate

theses, the Visher (1914) publication, and agency baseline studies, in considering other prospective

plant species of special concern which might be found in Carter County. The most complete source

of plant distribution information is found in 'Atlas of Flora of the Great Plains" (Great Plains Flora

Association 1977). It would seem to indicate that the state lines have been a barrier to plains plants

when in fact the break in county-of-distribution records at the state and county lines reflects the

patterns and idiosyncrasies of study over the decades.

We note that there are no plant species that are federally threatened or endangered in Carter County;

only species recognized as sensitive or watch by federal land managing agencies. One species was

recognized as BLM sensitive and five as watch. Many occurrences were recent records scattered

across Custer National Forest lands, or from Medicine Rocks State Park. In addition, there were a

few other occurrences that were historical (pre-1950) records with imprecise location data. In

addition, there were several other Carter County species that have been dropped from consideration

in recent years as species of special concern based on the numbers of occurrences and apparent

absence of threats {Carex torreyi, Haplopappus multicaulis). In addition, there are reports of

bittersweet {Celastrus scandens) in the county that have not been documented, and there are two

watch species known from the county that are pending status review {Agastache foeniculaceum,

Geum canadense).

Sensitive plant species surveys were conducted by Keith Dueholm throughout the summer months in

1996 and by the authors of this report in the summer in 1997 with emphasis on the first half of the

growing season. Survey routes were chosen based mainly on two sets of criteria:

1

.

Search for the species survey targets by seeking their various potential habitats, and

2. Screening the full array of habitats on the landscape, which took place in the second season as

part of the plant communities work, to consider prospective species of special concern not

previously known from the county (see ecology methods).

In addition, revisits were made to known occurrences if the documenting information was

incomplete, or if the location was not detailed and it was suspected that the population occurs on

BLM-administered land.



Table 1. Sensitive plant species targeted for survey in Carter County.

SPECIES
Scientific name Common
name



When populations of Montana plant species of special concern were encountered, MTNHP field

survey forms were filled out and the populations were mapped. Information was recorded on

location, habitat (associated vegetation, landscape position, soils), demography (population numbers

and area covered), plant biology (phenology, vigor, reproductive success), and population trends.

In the course of ecological and sensitive plant fieldwork, lists of the general flora of Carter County

ere compiled. The primary references used to key out plants in the field were Dom (1984, 1992) and

Great Plains Flora Association (1986). Specimens were collected when field identification was

difficuh, and as vouchers to document populations of sensitive and other notable species. Specimens

will be deposited at the herbaria of Montana State University (MONT) and duplicates will be sent to

the University of Montana (MONTU). An annotated floristic list of Carter County (Appendix C) was

compiled ft-om records of 1996 and 1997 BLM surveys, earlier MTNHP surveys of Custer National

Forest lands in the county (Heidel and Dueholm 1995), other MTNHP records, and from distribution

maps in Booth ( 1 966) which represent collections at MONT.

Taxonomic Considerations

Plant scientific names used in this report generally match those found in manuals of the Montana

flora (Booth 1950, Booth and Wright 1966, Dom 1984). However, we incorporate the taxonomic

treatments of Kartesz (1994) to maintain consistency with other states and current taxonomic

research. This means incorporating unfamiliar-sounding names for some dominant and indicator

species, particularly the grasses in the Triticeae (Agropyron, and Elymus in the traditional sense).

Thus, western wheatgrass, listed as Agropyron smithii in Booth (1950) and as Elymus smithii in Dom
(1984), becomes Pascopyrum smithii. For ease of communication in informal situations, use of

common names may be preferable for such controversial groups (A. Beetle, pers. commun.) Table 2

presents the synonymy for common dominant and indicator species encountered in Carter County

plant communities and these synonyms are listed in the headings of the plant association and

community type descriptions. Synonymy is also provided in the Carter County floristic list

(Appendix C) when a name is used other than those in the Montana floras (Booth 1950, Booth and

Wright 1966, Dom 1984).

Table 2. Synonymy of dominant plant species in Carter County, MT.

Common name



Taxonomic considerations of another sort involve the two rhizomatous wheatgrasses, thicic-spiked

wheatgrass {Elymus lanceolatus) and western wheatgrass {Pascopyrum smithii), which are both

important elements of plant communities in Carter Coimty and its rangeland resources. A summary

of their distinguishing features is presented below (Table 3).

Table 3. Distinguishing characteristics between the two major rhizomatous wheatgrasses.



that thick-spiked wheatgrass is a major component of rangelands in the northwest sector of the Great

Plains, namely in Montana.

However, few plant communities have been described in Montana with thick-spiked wheatgrass

{Elymus lanceolatus) as the named dominant or codominant. Western wheatgrass is probably the

more common plant throughout most of Montana, wheatgrass appears to be the dominant species in

some communities on fine textured, shale-derived soils that predominate on BLM lands in southern

Carter County, consistent with its distribution as a dominant or codominant in the Yellow Water

Triangle of Petroleum and Fergus counties (Jorgenson 1979).

We provisionally describe two halophytic associations codominated by Elymus lanceolatus:

Atriplex gardmri/Elymus lanceolatus and Sarcobatus vermiculatus/Elymus lanceolatus. The latter is

previously reported in the literature by Jorgenson (1979). We also refer to this species as dominant

or codominant in two other associations, based on our limited sampling data, but treat them

conservatively under the names: Artemisia tridentata ssp. wyomingensis/Pascopyrum smithii p.a. and

Pascopyrum smithii p.a. They are widely published in the literature as western wheatgrass

communities. Finally, we refer to thick-spiked wheatgrass as the dominant in the Pascopyrum

smithii-Nasella viridula p.a. that is widely-recognized as a discrete plant association. In Carter

County, the shale ridge area in which it was documented may represent an atypical setting such that

the thick-spiked wheatgrass dominance does represent a distinct plant association. To unequivocally

resolve the community classification status of the later three types, the taxonomic status must first be

resolved by collecting voucher material with inflorescences from vegetation study sites and then

additional datasets are needed to support recognition of new types.

There is a separate, related community classification question. It can only be addressed after

resolution of the preceding questions. Some plant association/community type keys (e.g. DeVelice et

al. 1995) utilize cover by either species interchangeably to arrive at types named after western

wheatgrass {Pascopyrum smithii). This idea of wheatgrass species pairs as ecological equivalents has

not been rigorously examined, nor has the possibility that they are distinct plant associations. We

note Elymus lanceolatus dominance and codominance in the community descriptions and vegetation

sampling data as representing our best judgement, while recognizing the need for additional

informafion to resolve these questions.
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RESULTS

Ecological Results

The following descriptions of 19 vegetation types represent most of the common, well-developed

habitats on BLM-administered lands in Carter County. These include 7 forest and woodland types, 6

shrubland types, and 8 graminoid- and forb- dominated types (Table 3). They are based on 52 semi-

quantitative plots that were established to document plant associations and community types on

BLM land in Carter County. The plots document representative stands judged to be in the highest

range condition and/or with the least weed infestations. Each vegetation type is described in terms of

environment, vegetation composition, and other observations.

Of direct benefit to statewide vegetation classification, we document new plant associations,

recommend global and state rank changes to existing plant associations, and identify classification

research needs. There are three plant associations that are new to state vegetation classification

literature. There are at least fifteen vegetation types that were considered potentially imperiled or

vulnerable on a rangewide basis in provisional rankings (GRANKS=G2 or G3). This study and

related studies have provided the basis for changing the ranks in several cases to reflect that these

community types are more widespread than previously known. There are five plant associations

warranting classificafion research as to the fidelity and significance of the rhizomatous wheatgrass

component as it occurs in association with Artemisia tridentata ssp. wyomingensis, Atriplex

gardneri, Sarcobatus vermiculatus, Nasella viridula and as a single-species community dominant.

In total, more than seventy distinct vegetation types in Carter County are documented or reported to

date, not just on BLM lands. The compiled information from this study, from observation, and from

the literature is presented in Table 4. These may be underestimates of community diversity given that

there are many miles of riparian corridor, bottomlands, and woody draws that are in private

ownership that were not considered. County-wide vegetation surveys have not been conducted for

other Montana counties so there is not a basis for comparing these results, but given the topographic

relief, wide variety of substrates, and extensive unbroken habitat, this number is likely to represent a

high figure. We highlight the significance and rank recommendations for plant associations below,

referring to the total number of documented types in the county unless otherwise stated.

Forested types are sparsely represented on BLM holdings. Despite their limited extent, forest and

woodland types warrant attention as important wildlife habitat and because of their slow

regeneration. In addition, four of the six forest types on BLM lands in the county are currently rated

as potentially vulnerable (G3). In the course of this and other studies we encountered many

examples of two of these, PINPON / CARING and PINPON / SYMOCC, and suggest that these

types are more abundant and widespread than previously known, though they could be impacted by

invasion of exotic species. We suggest their rank be changed to potentially secure (G4), on the basis

of the southeastern Montana reconnaissance alone.

Of the 10 woodland vegetation types, 5 are ranked G3 or higher, one is G4 and 4 have their G-rank

in question. All of these types are threatened by the invasion of exotics to varying degrees. Even the

JUNSCO/ORYMIC type occurs in a landscape where yellow sweetclover {Melilotus officinalis) is
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aggressively expanding over what appears to be inhospitable terrain. The wooded vegetation types

associated with moister environments, particularly riparian zones and woody draws (e.g. Populus

deltoides / Symphoricarpos occidentalis), are the least well-represented on BLM land and have been

extensively converted to cropland or invaded by exotic species {Bromus inermis, Poa pratensis, and

annual brome grasses). The G-ranks of these mesic vegetation types should be G3 or rarer. The

upland types (e.g. JUNSCO / ORYMIC, PINPON / PSESPl, PINPON / SCHSCO). though they

occur predominantly as small patches occasionally ranging to large patches, have many occurrences

and are secure to the extent all of them should be rated at least G3G4.

Shrub-dominated communities are extensive in Carter County, particularly in the southern 2/3 of the

county where substrates are mainly shale. The three new plant associations documented in this study

are all shrub-dominated. The most common upland shrub type is the ARTTSW/PASSMI type. It

freely intergrades with grassland and with sparse vegetation types. This may be among the most

extensive examples in the state. It is one of the major types with a classification question that hinges

on the habitat specificity and distinction between the rhizomatous wheatrasses. The most common

lowland type is the ARTCAN / PASSMI type on floodplains and terraces. It is much better-

represented on private holdings outside the study area. Despite their low G-ranks and ubiquity in the

landscape these types are under continual threat of exotic species invasion and can also be degraded

in attempts to increase productivity through contour furrowing.

Of the 34 herb-dominated or sparse vegetation types, 10 are ranked vulnerable or imperiled

rangewide (G1-G3), 10 have no definitive ranking and the remainder are demonstrably secure (G4 or

G5). On the basis of our Carter County survey we will recommend several rank changes among this

first group, particularly for the Schizachyrium scoparium / Muhlenbergia cuspidata, S. scoparium /

Carex inops, and S. scoparium / C. filifolia plant associations. Even though these types all occur as

small patches, their positions among secondary range in the landscape make them less vulnerable to

weed invasions and degradation. The Puccinellia nuttalliana and Artemisia longifolia / Oryzopsis

hymenoides types, are rated Gl? and G2 respectively. They are appropriate to rank G3 or greater

based on statewide sampling, reconnaissance and correspondence with neighboring Heritage

programs.

It was beyond the scope of this baseline survey to produce a county vegetation key. In the future, it

might be an ideal interagency project to meld the several vegetation classifications that treat the

southeastern Montana landscape and produce an integrated classification with a working key. This

would require additional sampling in Carter and adjacent counties, and compilation of all cover-

based community data collected elsewhere in Carter County (e. g. Hansen and Hoffman 1988,

Hansen et al. 1995). It might also include or consider data from surrounding counties and states, and

from Natural Resource Conservation Service (NRCS/SCS) vegetation production data into a

common format (e. g. ECODATA or ECADs).

The plant associations described in the following text are grouped by the tallest species among the

dominants as presented in Table 3. Scientific names are used throughout the following descripfions,

and are cross-referenced by common names and six-letter acronyms in Appendix B.
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Table 3. Plant associations and community types sampled on BLM land in Carter County; arranged

by decreasing lifeform stature and alphabetically within lifeform.

Lifeform
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FOREST AND WOODLAND VEGETATION TYPES

Juniperus scopulorum / Oryzopsis micrantha Plant Association

(JUNSCO / ORYMIC; Rocky Mountain juniper / little seed ricegrass)

MTNHP rank G3/S3

Environment: This is a localized woodland type that is found in breaklands and badlands

topography. It was sampled in one plot on highly dissected shale uplands above Keith Creek, a

Powder River tributary in west-central Carter County, where it is confined to moderate to steep

slopes with northerly aspects. It is considered a topographic climax type and has been found by

Hansen and Hoffman (1988) on similar exposures but with sandstone parent materials on the Custer

National Forest, as well as on porcellainite ("scoria"; Girard et al. 1988). It is susceptible to fire

under any bum regimes. We observed additional stands of JUNSCO/ORYMIC confined to north

aspects on BLM land in the badlands and breaklands of northeastern and southeastern Carter County.

Hansen and Hoffman (1988) also sampled plots ofJUNSCO/ORYMIC in Carter County on the

Long Pines unit of the Custer National Forest.

Vegetation: The sampled stand has 80% canopy cover by Juniperus scopulorum, forming dense

stand conditions with many low, stiff branches. Like virtually all other Rocky Mountain juniper

stands, it was logged in the past for fence posts. Moderately high cover (30%) by the palatable

bunchgrass Oryzopsis micrantha, the absence of the bunchgrass Agropyron spicatum, rich forb flora

and the nearly closed canopy distinguish this association from other Rocky Mountain juniper types.

It has a surprisingly mesic environment for a shale slope. Together with absence of livestock use,

there is a relatively high diversity of forbs, including species not found in other local habitats that are

indicative of mesic conditions (Campanula rotundifolia, Geum trijlorum, Maianthemum stellata and

Heuchera richardsonii) . These same species were also found in stands ofJUNSCO/ORYMIC

nearby on the Custer National Forest (Hansen and Hoffman 1988). The plot has 20 % combined

ground cover of moss and lichen which is accord with Hanson and Hoffman (1988) findings for

southeastern Montana and Girard et al. for North Dakota (1988). Despite substrate differences, this

stand on shale closely resembles in overall physiognomy and floristics those on the Custer National

Forest which are on sandstone. It is also quite similar to stands sampled in northeastern and central

Montana (Culwell et al. 1986, DeVelice et al. 1995, Heidel 1996).

The stand has a well-developed undergrowth (about 70% cover) by the low shrub Mahonia repens,

which Hansen and Hoffman (1988) consider a serai element in this habitat type of the Ashland

District where it is accidental or at the edge of the community rather than throughout the interior.

This shrub is not found in this plant association in adjoining states. In light of this component and

the exceptionally well developed Rocky Mountain flora, the JUNSCO/ORYMIC stands in this area

of the state are a priority for more sampling.

Adjacent steeper, more eroded slopes have small patches of Artemisia longifolia communities, and

warmer aspects are nearly devoid of vegetation. Draw and gully bottoms are dominated by

rhizomatous wheatgrass {Elymus lanceolatus or Pascopyrum smithii). Nearby woodlands have
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Juniperus scopulorum mixed with Pinus ponderosa but the undergrowth layers of these communities ^
are nearly dominated by introduced yellow sweetclover {Melilotus officinalis).

Soils: The sampled stand and other observed stands occur on a shale substrate, with a distinct duff

layer overlaying the clayey soils. Elsewhere in Carter County JUNSCO/ORYMIC occurs on

sandstone derived soils (Hansen and Hoffman 1988). In North Dakota the type occurs on soils with

textures ranging from sandy to clay loams (Hansen et al. 1984, Girard 1989).

Sample
No.



Pinus ponderosa /Juniperus communis Plant Association

PINPON / JUNCOM; ponderosa pine / common juniper

MTNHP rank G4/S3

Environment: The PINPON/JUNCOM is a recurrent forest type of the small BLM holdings on the

periphery of the Custer National Forest units in Carter County, though it makes up a small area. Two

stands were sampled on BLM parcels on the periphery of the Ekalaka Hills and at the Belltower

Butte. Stands are generally ensconced below rimrocks of sandstone capped tablelands, favoring

steep (40 % plus) northern aspects, representing small areas with natural firebreaks.

Vegetation: The presence ofJuniperus communis, a species easily killed by fire, in this plant

association is diagnostic (Hansen and Hoffman 1988). Absence of fire scars and development of a

thick litter layer are indications of a long fire interval in this community where sampled on BLM in

the Ekalaka Hills. In contrast, evidence of past fires is common in stands of the two adjacent forest

communities, PINPON/CARINO and PINPON/PRUVIR (Hansen and Hoffman 1988). Ponderosa

pine itself is resistant to fire, resistance increasing with tree age and bark thickness.

In the two plots sampled, cover by Pinus ponderosa is about 50%. Cover by the dominant shrub

Juniperus communis, ranges fi-om 20 to 50%. The shrubs Mahonia repens and Prunus virginiana are

also well represented in both plots. Graminoid cover barely exceeds trace amounts, far less than that

of shrubs, but includes species {Carex backii, Schizachne purpurascens) which are not found outside

of forest and woodland habitats in Carter County. Forb cover and diversity is also relatively low but

includes species (Maianthemum stellata, Disporum trachycarpum) unique to these relatively mesic

forest or woodland habitats

On the tops of the Ekalaka Hills sampled by Hansen and Hoffman (1988), PINPON/JUNCOM

occurs on gentle terrain in a mosaic with Pinus ponderosa/Carex inops (PFNPON/CARINO) and

various grassland communities. Positions more mesic than that of our sampled plot in the Ekalaka

Hills (generally downslope and more ravine-like settings) grade towards Pinus ponderosa/Prunus

virginiana (PfNPON/PRUVIR) and drier sites of Pinus ponderosa/Pseudoroegneria spicata

(PINPON/PSESPI). Very limited extents of all four of these ponderosa pine associations occur on

BLM land.

Soils: Parent materials are sandstones or sandstones with some admixture of colluvial shale; they

have weathered to sandy loams and sandy clay loams. As with most of the forested environments

sampled soils are distinctly more acidic than those of rangelands (with exceptions for extraordinary

substrates, such as bentonite clays.) These soil parameters are in accord with the values found by

Hansen and Hoffman (1988).

Sample
No.



Comments: PINPON/JUNCOM is apparently an uncommon plant association in Montana, known

only from Carter County (Hansen and Hoffman 1988) and was not previously documented from

BLM land in the state (Cooper and DeVelice 1995). The PINPON/JUNCOM stands documented by

Hansen and Hoffman (1988) contained greater than 15% canopy cover ofCarex inops, which

distinguishes them from stands we sampled and casts them as intermediary between PINPON /

CARINO and PINPON / JUNCOM. Outside Montana it has only been documented from the Black

Hills, South Dakota and Wyoming (Hoffman and Alexander 1987, Thilenius 1972) and from the

Bighorn Mountains, Wyoming (Hoffrnan and Alexander 1 976). The type was noted as intensively

managed for timber and forage where it occurs on the Custer National Forest in Carter County

(Hansen and Hoffman 1988). The stands observed on BLM were untouched by logging, and show

little evidence of use by livestock, though deer are abundant. Their occurrence on small isolated

BLM tracts in relatively inaccessible positions below the rimrock has perhaps protected them from

disturbance. These stands signify well-developed, mature forms of an uncommon vegetation type.
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Pinus ponderosa/Pseudoroegneria spicata Plant Association

PINPON/PSEROE; ponderosa pine/bluebunch wheatgrass

MTNHP rank G4/S4

Environment: This is the most xeric and perhaps the most widespread woodland type on BLM-

administered lands in Carter County. It is not restricted to a single landform but is recurrent in a

variety of broken topography settings, including the margins of escarpments and breaklands, and

scattered knolls, particularly on warm, dry slopes with well-drained soils derived from sandstone,

porcellainite, and limestone. It is most extensive in the northern end of the county.

Vegetation: This woodland type has open stand structure and conspicuous bunchgrass undergrowth;

it is described by Hansen and Hoffman (1988) for southeastern Montana. It is included in this report

to provide context for the other ponderosa pine communities, though it was not sampled in study

plots.

The PINPON/PSEROE woodland type is present at the perimeter or interstices of most other

coniferous woodland types in the county. It is also found apart from them in outlying scattered

patches. It is maintained by low-intensity ground fires.

Comments: It would be valuable to circumscribe the full range of vegetation and environmental

characteristics of this type on BLM-administered lands.
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Pinus ponderosa / Juniperus horizontalis Community Type

PINPON / JUNHOR; ponderosa pine / creeping juniper

MTNHP rank G3/S3

Environment: This is a woodland type restricted to one comer of the county, sampled in two plots,

and noted only in a small area of arid hills east of Mill Iron in northeastern Carter County. Here it is

the predominant woodland type on BLM tracts and occupies slopes, usually with northerly aspects

but extending to protected easterly and westerly positions, of the side ridges of dissected sandstone

capped tablelands. It has been noted elsewhere in southeastern Montana in similar settings.

Vegetation: The sampled stands have a relatively open canopy (about 30% cover) of relatively

small trees (estimated largest trees about 12" dbh, 40 ft. tall) and a low shrub layer clearly dominated

by Juniperus horizontalis (70-80% cover). It is hypothesized that this ground hugging evergreen

shrub becomes established in thinsoil settings, possibly "blowouts," and serves as nursery cover for

seedlings of Pinus ponderosa. This is supported by the many pine seedlings and saplings observed

in patches of creeping juniper outside the forest canopy. It is provisionally treated as a community

type (successional community) rather than a plant association (climax community) because no

mature stands were observed or have been reported of this type, and on-site observations are

consistent with succession to other local Pinus ponderosa types, e.g., with Pseudoroegneria spicata

ox Juniperus communis. Presence of the shrub Rhus trilobata in both plots, although only in trace

amounts, provides continuity with stands of PINPON/JUNHOR described from northeastern

Montana (DeVelice et al. 1995), where this species was constant and sometimes an understory

codominant. Cover values of other understory graminoids and forbs are low, composed mostly of

species found in neighboring range communities.

Warmer aspect slopes of the side ridges may be occupied by Schizachyrium scoparium communities

(SCHSCO/CARFIL) which may also be serai to Pinus ponderosa communities (also see discussion

of PINPON/SCHSCO). The ridge tops are occupied by grasslands (mostly STICOM/CARFIL) on

well-drained soils, and sagebrush steppe (ARTTSW/PASSMI) on shallow, poorly drained soils on

level bedrock. Alluvial terraces below the ridges are occupied by silver sagebrush communities

(ARTCAN/CALLON). More mesic higher elevation stands of ponderosa pine in the vicinity lack

Juniperus horizontalis. Dusek (1980) described ponderosa pine communities of the Custer National

Forest Long Pines unit and noted a PINPON/JUNHOR community type confined to "coulee heads

and sidehills with very coarse textured soils" in the adjacent to the BLM tracts sampled by our plots.

Soils: Within Carter Co. and throughout the eastern-most portion of Montana this type is found on

well-drained soils derived from sandstone or sandstone mixed with porcellainite ("scoria"), which

weather to sandy loams and loams.

Sample
No.



Pinus ponderosa /Schizachyrium scoparium CommunityType

(syn. Pinus ponderosa /Andropogon scoparius)

PINPON / SCHSCO; ponderosa pine / little bluestem

MTNHP rank G2/S2

Environment: One plot ofPINPON/SCHSCO was sampled on rolling sandstone-capped tablelands

in the Ekalaka Hills. Very small stands of this type were noted elsewhere on warm slopes with

mostly sandstone-derived, coarse textured substrates with considerable gravel content; often these

sites were judged to be highly erosive.

Vegetation: The tree component consists of scattered (ca. 3% canopy cover) young trees about 20 ft.

tall. The distinct herbaceous layer is dominated by the bunch-forming, warm season grass,

Schizachyrium scoparium (syn. Andropogon scoparius) with about 20% cover. Other common

native graminoids in the plot are the sedge Carex inops (syn. C heliophila, C. pensylvanica) and the

grass Pascopyrum smithii (syn. Agropyron smithii, Elymus smithii), both rhizomatous native species.

The rhizomatous, introduced bluegrass, Poapratensis has app. 10% cover. The sedge Carexfilifolia,

which is associated with Carter County little bluestem grassland communities (SCHSCO/CARFIL),

was absent in this plot. Forbs are relatively abundant, but most are increasers common in adjacent

rangelands; Artemisia ludoviciana and Helianthus rigidus are the most abundant. A trace of Yucca

glauca was the only shrub.

Our plot on BLM land is on the edge of stands of Pinus ponderosa/Carex inops (syn. C. heliophila)

on the Custer National Forest which were sampled by Hansen and Hoffman (1988). Another forest

type on the tablelands, in stands untouched by past fires, is Pinus ponderosa/Juniperus communis,

also sampled by Hansen and Hoffman (1988). Unforested areas of the top are grazed grasslands

(STICOM/CARFIL). Similar stands of PINPON/SCHSCO were observed on BLM land in the

vicinity of Pine Hill east of Mill Iron. This community type was also noted to occur throughout the

Custer National Forest Long Pines (Dusek 1 980) where site characteristics were not easily

distinguishable from those of Pinus ponderosa/Pseudoroegneria spicata stands.

Soils: Soils are loamy and well drained.

Sample
No.



Our sampled stand appears to be a serai community, consistent with the interpretation of Hansen and

Hoffman (1988). They hypothesized that PINPON/SCHSCO communities become established in

SCHSCO-CARFIL stands where pine has been previously eliminated by fire that succeed to other

Pinus ponderosa habitat types. The presence oiCarex inops in our plot, and composition of adjacent

mature Pinus ponderosa stands indicate possible progression towards PINPON/CARHEL.

In contrast, this type has been observed elsewhere in southeastern Montana on warm, dry sites that

are not serai to PINPON/CARINO. Wyoming examples of this type have been documented as

having "relatively dense" tree canopies (Jones 1992) and appreciable coverage of 5. scoparium,

which would argue for considering these stands as long-term-stable communities and not serai

representations of other types.
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Populus deltoides /Symphoricarpos occidentalis Community Type

POPDEL / SYMOCC; plains cottonwood / western snowberry

MTNHP rank: G2G3/S?

Environment: Cottonwood stands are found on alluvial bottoms, and there are few of these setting

for cottonwood communities on BLM land in Carter County. The possible exceptions are small

holdings along the Little Missouri River and lower Cottonwood Creek, which were not surveyed.

Most riparian zones along the larger watercourses are private property and cottonwoods along

smaller watercourses are scattered or comprise a very narrow corridor without distinctive woodland

community structure. In addition, these habitats are usually altered in their vegetation. One small

stand of POPDEL/SYMOCC in relatively good condition was located and sampled on BLM along

North Cottonwood Creek. Fencing is in place, and the stand appears to be far less impacted by

livestock compared to surrounding habitat. It is located on a floodplain with a meandering stream

and is probably both seasonally inundated and subirrigated; higher terraces and surrounding low

relief rolling uplands are occupied mostly by sagebrush steppe (ARTTSW/ELYLAN) and grasslands

(ELYLAN/STIVIR).

Vegetation: Populus deltoides is the only tree present in the sampled stand. Trees are large and

provide a tall canopy with about 50% cover. The shrub layer is about 1 m tall and provides nearly

complete cover, mostly by Symphoricarpos occidentalis, but Rosa arkansana is also common. Two
rhizomatous grasses are well represented, the native Pascopyrum smithii (tall, with wide glaucous

leaves in this mesic habitat), and the exotic Poapratensis. Forb cover is also significant with exotic

species {Cirsium arvense, Medicago lupulina, Medicago sativa, Taraxacum officinale, Tragopogon

dubius) prominent, but the highest cover is attained by the natives Asterfalcatus and Ratibida

columnifera.

Cottonwood stands are serai (community type), becoming established in response to deposition by

shifting stream channels. They normally do not regenerate at the same spot except as exposed river

channels adjoin the stand. Hansen et al. (1995) described POPDEL/SYMOCC as a grazing induced

secondary serai stage of the mid-seral POPDEL/CORSTO community type, but in Wyoming, the

type was seen as indicative of low levels of grazing (Thilenius et al. 1995). Hansen et al. (1995)

report the latter from narrow bands on the Little Missouri River in the county, where it probably

depends on stable soil moisture. Exclusion of cattle from our sampled stand appears to have

preserved or allowed reestablishment of high cover by shrubs, but there is no evidence of

progression towards POPDEL/CORSTO or any particular climax type (there are not shrubs of

Cornus stolonifera or tree species besides Populus deltoides in the vicinity).

Comments: POPDEL/SYMOCC is considered a rare plant community (G2G3) as it occurs in

Wyoming, western South Dakota, and western North Dakota (Faber-Langendoen et al. 1997). In

central and eastern Montana. Hansen et al. (1995) characterize it as a major low-elevation serai

community type of older alluvial bars and terraces. The discrepancy may be attributable to Hansen

et al. (1995) not weighing the condition of the stands and the ongoing threats to their composition.

Hansen et al (1995) speculate POPDEL / SYMOCC is a grazing-induced form of POPDEL /

CORSTO (wherein the tall shrubs have been eliminated). Our sampled stand is similar floristically

to 8 stands sampled in eastern Wyoming (Thilenius et al. 1995) in the importance value of
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Pascopyrum smithii (well represented in our plot, constant in theirs), but differs in composition of

native forbs (they describe an abundance of Maianthemum stellatum in ungrazed habitat). The

eighteen stands sampled by Hansen et al. (1995) in Montana are more variable; only Populus

deltoides is 100 % constant. The successional sequence envisioned by Hansen et al.(1995) in the

absence of sediment deposition includes development of a lush, tall shrub layer characteristic of

stands of POPDEL / Cornus stolonifera followed by the Fraxinus pennsylvanica / Prunus virginiana

or Acer negundo / Prunus virginiana plant associations (depending on seed sources). The

development of these later or potential natural community stages as Hansen et al. (1995) envisage for

POPDEL/SYMOCC in Montana may be geomorphically, (climatically) or topographically limited.

This plant association also corresponds with the major subtype of the Cottonwood community

documented in southwestern North Dakota (Wall et al. 1980) which has a distinct tall shrub

component that includes Shepherdia argentea, Rosa woodsi and Salix amygdaloides. We interpret

their absence in the sample plot to reflect the increased aridity of the climate, perhaps a drier western

phase. Management of the sample stand as an exclosure could provide answers to questions

concerning management and classification ofPOPDEL/SYMOCC in Carter County. Further survey

for and sampling of this and other Cottonwood community types in Carter County on BLM lands is

identified as a tentative priority.
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Quercus macrocarpa/ Carex inops ssp. heliophila Plant Association

QUEMAC / CARINO; bur oak / sun sedge

MTNHPrank:GlQ/Sl

Environment: A single stand of QUEMAC/CARINO was sampled on BLM land on north aspect

toeslopes of a Mowry Shale ridge just north of the Wyoming border. This is the primary bur oak-

dominated community type in the area, encompassing most of Montana's only population of bur oak

{Quercus macrocarpa). It is restricted to the two parallel shale ridges that represent the only outcrops

of Mowry Shale in the state. The ridges lie within an area that is less than 2 miles x 9 miles in area.

Bentonitic shale is extensively exposed, and its high shrink-swell capacity gives the soil surface a

fractured appearance through dry summer months. The ridges rise about 50 m (150 ft) above the

surrounding plains with variable slopes across the broken topography, and this plant association

prevails across the side slopes of the ridges, thinning out on top.

Vegetation: Except for discrete openings, these woodlands have a fairiy dense canopy of short

stature (about 20 ft. tall) trees, including about 60% cover by bur oak {Quercus macrocarpa) and

variable cover (average about 20%) by Rocky mountain juniper {Juniperus scopulorum). The shrub

layer is depauperate, but Ribes setosum is well represented in patches (10% total cover in the plot)

confined to canopy projections of oak trees. Grasses and sedges comprise the well-developed

herbaceous layer with about 30% total cover; most abundant are sun sedge {Carex inops ssp.

heliophila) a native rhizomatous sedge with about 10% cover, and major but variable cover by

Kentucky bluegrass {Poa pratensis), an exotic rhizomatous grass with about 20% cover. Cover by

forbs is relatively low (about 10%) while forb diversity is relatively high (18 species in the plot). Of

these there is a high proportion of annuals, both native and exotic {Collinsia parvijlora, Collomia

linearis, Ellysia nyctelea. Galium aparine, Lotus unifoliatus, Parietaria pennsylvanica. Polygonum

convulvulus, Polygonum douglasii, Thlaspi arvense), probably reflecting the cool, wet growing

season of 1997. This community type had the highest diversity of ftingi observed in Carter County.

On the broken ridgetops, there is increased cover of ponderosa pine {Pinus ponderosa) to the point

of becoming a codominant tree species. On the more sheltered north-facing slopes. Rocky Mountain

juniper {Juniperus scopulorum) approaches codominance. Openings in the toeslope woodlands are

alluvial washes dominated by Carex inops ssp. heliophila (syn. C heliophila; C pennsylvanica) and

Calamovilfa longifolia (see discussion ofCALLON / CARINO). The open ridgetops are similarly

dominated by sun sedge, and the widely spaced oaks at the margins presents a savanna-like ecotone.

Upland community types in the inter-ridge basins are predominantly sagebrush steppe

(ARTTSW/ELYLAN) and wetland bottoms (headwaters of Sheldon Creek) have Spartina pectinata

communities (SPAPEC).

This deciduous woodland type is incompletely documented in the literature and addressed in state

classifications. It is reported in South Dakota (Hoffman and Alexander 1987) and in Wyoming

(Jones 1992); the Wyoming records are directly contiguous with the study area. Associated species

in the Wyoming characterization include, beside the dominants: blue grama {Bouteloua gracilis),

buffalograss {Buchloe dactyloides), western wheatgrass {Pascopyrum smithii), native bluegrass

(probably Poa secunda and P. ampla), prairie sandreed {Calamovilfa longifolia), sagewort

{Artemisia ludoviciana), and prickly pear {Opuntia polyacantha). It is also noted that exotic annual
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weeds may obscure the native species,

than 25% - about 60%.

is characterized as open woodland with oak over from less

This community type is geographically restricted, barely entering Montana. It has not been

previously described in the state, but it has been characterized for adjoining Wyoming (Jones 1992).

A similar type with Pinus ponderosa codominant with Quercus macrocarpa and Juniperus

scopulorum in about equal proportions was sampled by three plots nearby in Montana on the same

ridge system (Ecological Consulting Service 1975). That study identified the wetland sedge, Carex

viridula, as an important understory element in the plots, but this is a likely misidentification of

Carex imps. There is a need for further sampling to sort whether there are one or two plant

associations of oak on the Alzada shale ridges.

Note: Bur oak forest and woodland plant associations are found in the Black Hills (Hoffman and

Alexander 1987), and this study area represent the northern extremity of the Black Hills ecoregion.

However, the QUEMAC/CARINO plant association is compositionally different from Black Hills

oak commimities and the environment is edaphically distinct.

Soils: The relatively high proportion of the sand fraction (38%) indicates that soils have not been

derived from shale alone but are probably influenced by lenses of sandstone. Soil reaction is

distinctly acidic as is knovm for some marine shales.
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Quercus macrocarpa /Symphoricarpos occidentalis Plant Association

QUEMAC / SYMOCC; bur oak / western snowberry

MTNHPrank:G?Sl

Environment: This community type is documented solely on alluvial terraces of Arkansas Creek, a

Little Missouri River tributary, representing a small valley and a subirrigated site on open plains. It

is the only report of it in Montana, where it occurs on a scattered BLM tract about 1 mile south of

Alzada and 1 mile north of the Wyoming border. Its extent beyond BLM-administered lands is

unknown.

Vegetation: One plot of this post-settlement community type was sampled. The stand has a

relatively open savanna-like tree canopy dominated by bur oak {Quercus macrocarpa) with about

30% cover; intermixed with lesser amounts of green ash {Fraxinus pennsylvanica) with about 10%

cover. The largest oak trees in the plot are about 30 ft. tall, with 12" diameter at breast height (DBH).

Heidel (1993) bored the largest tree found in this stand (18" DBH) and estimated its age to be about

1 10 years, dating to pre-settlement times. Sexual reproduction by oak appears to be limited; only

one seedling was found in the plot, acorn production was poor in 1993 (MTNHP Element

Occurrence Record), and no acorns were seen in 1997. Fraxinus pennsylvanica trees in the plot are

smaller (about 1 5 ft. tall), but reproduce more successfully; several seedlings were found in the plot.

The most abundant native understory species is the western snowberry {Symphoricarpos

occidentalis) with about 20% cover. Although the placement of the plot was chosen to represent

maximum diversity of native species in the stand, the entire area is dominated by a dense sward of

introduced grasses. Smooth brome {Bromus inermis) is most abundant with about 60% cover, and

quack grass {Elytrigia repens; syn. Agropyron repens), timothy {Phleum pratense), and Kentucky

bluegrass {Poa pratense) are well represented with about 10% cover each. Native graminoids found

in lesser amounts in the plot include the sedge Carex tenera, and thick-spiked wheatgrass {Elymus

lanceolatus) . Forbs in the plot are mostly exotic species, the most abundant being Rumex crispus.

This stand occurs among a mosaic of woodlands dominated by green ash {Fraxinus pennsylvanica)

and cultivated hay meadows. Older terraces and surrounding rolling uplands are occupied mostly by

greasewood and sagebrush communities (SARVER/ARTTSW and ARTTSW/ELYLAN). The shale

ridge system to the southeast, which extends into Wyoming, supports upland juniper, bur oak, and

ponderosa pine woodlands (see discussion ofQUEMAC/JUNSCO).

Soils: The alluvial soils in this reach of the Little Missouri River are derived from Cretaceous shales

and are dominated by the clay fraction. The high organic matter content of the upper horizon is

indicative of a relatively productive site, which is confirmed by the sward of knee-high introduced

grasses.
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(Hoffman and Alexander 1 987) at higher elevations. Farther east, the Quercus

macrocarpa/Symphoricarpos occidentalis plant association is sporadic in hardwood draws and

breaks above the Missouri River of North Dakota and South Dakota.

This association has a drastically different composition and setting from the oak communities on the

shale ridges only a couple miles away. It is mesic by comparison, though not as mesic as the well-

developed Quercus macrocarpa/Ostrya virginiana p. a. in the Black Hills (Hoffman and Alexander

1987) and the Quercus macrocarpa/Corylus cornuta plant association in a few areas of southwestern

North Dakota downstream near the Little Missouri River (Girard et al. 1988).

It is consistent that the sole Montana collection of the wild lily-of-the-valley {Maianthemum

canadense) was collected in 1948 from nearby this locality. Its habitat was described as "rich soil in

deep woods" (Booth 1950), and this species is known from oak stands in adjoining states.
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SHRUB- and DWARF SHRUB-DOMINATED VEGETATION TYPES

Artemisia cana /Pascopyrum smithii Plant Association

(ARTCAN / PASSMI; silver sagebrush / western wheatgrass)

MTNHP rank: G4/S4

Environment: This habitat type occurs on level to gently sloping alluvial terraces receiving surface

runoff, and on sandy upland slopes in water collecting positions. It is usually restricted to overflow

range sites and is frequent on BLM land in the northwest and southwest comers of the county. It is a

relatively dry form of riparian habitat (Hanson et al. 1995). Two plots were sampled as

representative of native vegetation, and many more stands were observed with heavy invasion by

exotic species. The two plots were in close proximity in the vicinity of Newberry Knob at the north

end of the Chalk Buttes.

Vegetation: The domxmni Artemisia cana is the only well represented shrub in the study area plots

with about 20% cover, a reduced value compared to the type as reported elsewhere (DeVelice et al.

1995, Hansen et al. 1984, Hansen and Hoffman 1988, Hansen et al. 1995). The herbaceous layer is

dominated by grasses with Pascopyrum smithii (syn. Agropyron smithii, Elymus smithii) having

about 20-30% cover, again low compared to other studies, and Stipa viridula having about 3-10%

cover. The sedge Carexfilifolia is present in both plots and well represented in the plot on an upland

slope. The exotic grasses Poa pratensis and Bromusjaponicus are present to varying amounts in the

plots. In contrast to other studies, our plots have relatively high diversity and cover by forbs.

Constant in both plots are Achillea millefolium, Artemisia ludoviciana, Echinacea angustifolia,

Orthocarpus luteus, Psoralea argophylla, P. esculenta, Ratibida columnifera, Tragopogon dubius

and Zigadenus venenosus.

Vegetation types on adjacent dryer, upland slopes include Pinus ponderosa forests

(PINPON/JUNCOM) and grasslands (STICOM/CARFIL). Vegetation in adjacent wetter positions of

draws and shaded terrace bottom include woodlands of Fraxinus pennsylvanica and thickets of

Symphoricarpos occidentalis, Crataegus succulenta, and Shepherdia argentea. Hansen and

Hoffman (1988) sampled three stands ofARTCAN/PASSMI in Carter County in the Long Pines unit

of the Custer National Forest.

Soils: Stands ofARTCAN/PASSMI are most extensive in Carter County on coarse textured alluvial

soils. Soil profiles are poorly developed. In areas lacking upland sandstone outcrops, similar lowland

positions are usually occupied by grasslands (ELYLAN), big sagebrush (ARTTSW/ELYLAN), or

greasewood (SARVER/ELYLAN) communities. In northeastern Montana (Branson et al. 1970)

found total moisture stress was less for coarse textured soils supporting ARTCAN/PASSMI than for

finer textured soils of nearby stands of ARTTRI/PASSMI.

Sample
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Comments: Although the plots represent the best condition stands ofARTCAN/PASSMI observed

in the study area, the relatively low cover by grasses and abundance of exotic and increaser species

may reflect the influence of cattle grazing. Stands in poorer condition have even lower cover by

Pascopyrum smithii and increased cover by Bromusjaponicus and/or B. tectorum.
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Artemisia tridentata ssp. wyomingensis /Pascopyrum smithii

(Elymus lanceolatus) Plant Association

(syn. Artemisia tridentata ssp. wyomingensis /Agropyron smithii (Agropyron dasystachyum)

ARTTSW / PASSMI (ELYLAN); Wyoming big sagebrush / thick-spiked (western) wheatgrass

MTNHP rank: G4/S?

Environment: This sagebrush steppe type is probably the single most extensive plant community in

Carter County and is especially abundant on BLM lands. It is the dominant vegetation, often

extending uninterrupted for miles, in areas with soils derived from shale. It is a major vegetation type

on shale ridge systems, particularly northerly slopes, which are less dissected than southerly aspects

and have better developed soils. It represents clayey and shallow clay range sites in these settmgs. It

occurs as the predominant shrubland association on alluvial terraces in areas of shale-derived soils,

where it replaces ARTCAN/PASSMI as subirrigated range sites, and it is also found in areas

associated with sandstone outcrops or at least coarser-textured soils (silt loams and loams) as shallow

range sites. It also occurs in smaller shallow range site patches on sandstone mesa tops in areas with

poorly drained shallow soils perched on level bedrock.

Vegetation: Wyoming big sagebrush is well represented and there is an undergrowth dominated by

thick-spiked wheatgrass {Elymus lanceolatus) and/or western wheatgrass {Pascopyrum smithii).

Note: The common upland big sagebrush of Carter County is Artemisia tridentata ssp.

wyomingensis, which is distinguished from other subspecies of big sagebrush by its low stature (< 5

dm tall) and by its relatively short (mostly < 12 mm long) persistent leaves which have incurved

(convex) margins (Dom 1992, Tart 1996). We expect that the dominant rhizomatous wheatgrass of

most Carter County big sagebrush communities, at least those in the south on heavy clay soils, is

Elymus lanceolatus (syn. Agropyron dasystachyum), however, Pascopyrum smithii (syn. Agropyron

smithii) may grow intermixed or be the dominant grass at some sites. We have chosen to include

communities with either grass dominant in the same plant association, due to the difficulty of

distinguishing the two species, the possibility of hybridization (Great Plains Flora Association 1986),

and their apparently overlapping ecological distributions. We refer to the ARTTSW/PASSMI type

by the more widely recognized name pending taxonomic and community classification review.

Six plots were sampled prior to livestock grazing of the season and judged to be in range conditions

varying from good to excellent (ungrazed for 12 or more years) to moderately grazed in recent past

years. Cover by Artemisia tridentata ssp. wyomingensis ranged from 10 to 25%. Stands with higher

sagebrush cover were observed and fenceline contrasts indicate progression towards higher shrub

cover with increased grazing. The shrubs Artemisiafrigida and Chrysothamnus nauseosus have

greater than 50% constancy in the plots. Cover by Elymus lanceolatus, the dominant grass identified

in six plots, ranged from about 10% to 60%. Pascopyrum smithii was identified as the dominant

grass with about 50% cover in one plot (plot 14 on a pooriy drained position of upland sandstone

mesa near Pine Hill in northern Carter County). These two species were not distinguished within

plots. A particular previous vegetation study in southern Carter County's Thompson Creek drainage

(Ecological Consulting Service 1975) found both Elymus lanceolatus and Pascopyrum smithii in

plots of big sagebrush habitat types. In contrast, other studies in the same drainage (MacCracken, et

al.l983, Sieg et al. 1983) identified Pascopyrum smithii but not Elymus lanceolatus in plots placed

in sagebrush communities.
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The grass Koeleria macrantha is 100 % constant in our plots. The grasses Poa secunda and Stipa

viridula have greater than 50% constancy, though S. viridula did not occur in greater than trace

amounts. Although an attempt was made to sample stands in good condition, the annual exotic grass

Bromusjaponicus was found in all but one plot; in degraded examples of the type this weed often

surpasses Elymus lanceolatus or Pascopyrum smithii in cover. Cover and diversity of forbs is quite

low; Achillea millefolium, which occurred in all but one plot, is the only forb with higher than 50%
constancy. The soil lichen, Parmelia chlorochroa, which is favored by grazing (MacCracken,

Alexander, and Uresk 1983), occurred in all but one plot.

Adjacent plant communities are primarily grasslands, most commonly dominated by Elymus

lanceolatus, but also include shrublands dominated by Sarcobatus vermiculatus. There are all

degrees of ecotone width, though often it is broad (> 30 ft.) between these shrub-dominated and

grass-dominated sites with no obvious difference in controlling variables. Fire and herbicide

spraying generally create abrupt ecotones but evidence of fire is difficult to spot when fires bum hot

and consume all shrub biomass to the point of dishing out the stem base to below the ground line

(occurs in years of high biomass/ftiels production). A. tridentata ssp. wyomingensis has been noted

as being strongly positively associated with medium to heavy soils in southeastern Montana and the

Dakotas and absent on coarse-textured soils (Johnson 1979) however, our limited soils data show

complete overlap ofE. lanceolatus- (or Pascopyrum smithii) dominated communities with

ARTTSW/ELYLAN, so far as textural class is concerned.

Soils: Parent materials are principally shales and mudstones but this community type occurs as well

on alluvium and sandstone, if there is a compensating factor such as shallow depth to bedrock, which

perches water within reach of grass roots. Soil reaction is consistently mildly basic (exception plot

19) and conductivities are mostly low with the exception of plots 27 and 38 ; there is no ready

explanation for these anomalous values. Soil texture is typically heavy with the silty clay class

probably predominant but sandstones will weather to loams and silt loams.
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dominance by Elymus lanceolatus as well as Pascopyrum smithii. Cooper et al. (1995) described an

A. tridentata ssp. tridentata / Pascopyrum smithii community confined to alluvial fans and terraces

in southwestern Montana which has a remarkable floristic similarity to our ARTTSW / ELYLAN

(PASSMI) plots. Heidel (1996) described an ^. tridentata ssp. wyomingensis/Pascopyrum smithii

type on upland breaks above the Missouri River in Fergus County (Heidel 1996). However, our plots

for this type in southeastern Montana have a much broader distribution across the landscape. The

differences in habitat occupied are reflected in the differing subspecies of big sagebrush. An

Artemisia tridentata/Elymus lanceolatus habitat type occupying shale derived clay soils was

described from the Yellow Triangle of Montana (Jorgensen 1979); both Elymus lanceolatus and

Pascopyrum smithii were indicated dominants, and, in contrast to our plots, Pseudoroegneria spicata

was common. Our plots ofARTTSW/PASSMI resemble, in most respects, descriptions oi Artemisia

tridentata/Pascopyrum smithii (ARTTRI/PASSMI) in the literature, and may be best considered a

local variation of that type. Numerous studies have documented ARTTRI/PASSMI communities

from eastern Montana (Culwell and Scow 1982, Culwell et al. 1986, DeVelice et al. 1995, Hansen

and Hoffman 1988, Northern Energy Resources Co. 1979, Olson-Elliot and Associates 1980),

western North Dakota (Hansen et al. 1984, Jensen et al. 1992), and eastern Wyoming (Thilenius et

al. 1995). The study by Jensen et al. (1992) designates Artemisia tridentata ssp. wyomingensis as the

dominant shrub in their type from western North Dakota. The ecological significance of big

sagebrush subspecies is demonstrated by differences between Artemisia tridentata ssp.

wyomingensis/Pascopyrum smithii communities (including our ARTTSW/ELYLAN) in eastern

Montana, which are climax plant associations usually occupying upland positions. They contrast

with Artemisia tridentata ssp. tridentata/Pascopyrum smithii communities of southwestern

Montana, most of which are thought to be grazing disclimaxes and are confined to alluvial terraces

(Cooper etal. 1995).

Although vast acreages ofARTTSW/ELYLAN (PASSMI) in Carter County are severely impacted

by grazing, there are also large tracts of the community in good to excellent condition, especially in

remote locations. Changing demographics may be partially responsible for the abandonment of

remote rangelands, and their resulting recovery from past overgrazing. We have noted in the field

(locations usually remote or long rested from grazing), sampled one plot (JV0045) and observed in

the stand tables of Hansen and Hoffman (1988) and Jensen et al. (1992) that some stands have higher

cover (usually exceeding 5%) of Nasella viridula {Stipa viridula), concomitantly reduced coverages

ofBouteloua gracilis and soils that are slightly coarser textured (primarily loams) than the sites

which support modal examples ofARTTSW / ELYLAN (PASSMI). It should be noted both

studies cited above document the potential natural community type ofARTTSW / AGRSMI with

exclosure sites or sites long-rested from grazing. Jensen et al. (1992) document that in grazing-

impacted serai stages ofARTTSW / AGRSMI the cover of Stipa comata and B. gracilis increases,

that of P. smithii decreases and N. viridula sharply decreases and eventually is extinguished. We

suggest that quite possibly, on lighter-textured soils, such as silty alluvium, or on moister positions, a

plant association distinct fi-om ARTTSW / PASSMI (ELYLAN) be recognized as A. tridentata ssp.

wyomingensis / P. smithii - Nasella viridula. Within our study area so much of the landscape has

been grazing-impacted it is difficult to ascertain whether the any particular stand supporting higher

cover of A^. viridula reflects a condition of reduced grazing-impact or less stressful conditions in

regard to soil moisture. We have kept one plot separate in the Constancy/Cover Appendix (A) that

has appreciable cover of A^. viridula (column heading ARTTSW / PASM-NAVI ) so that it may be

compared to the modal condition for this type (ARTTSW / PASM (ELLA).

41



Artemisia tridentata ssp. wyomingensis / Opuntia polyacantha Community Type

ARTTSW / OPUPOL; Wyoming big sagebrush / prickly-pear cactus

MTNHP rank: to be determined

Environment: This highly localized community type occurs on nearly level valley floors and

benches on erodable alluvial outwash materials weathered from shale. It was sampled by two plots

and observed elsewhere numerous times in the course of reconnaissance, and has not been described.

It occurs as small patches (« 1 acre) in matrices of sagebrush steppe (ARTTSW / PASSMI) with

higher grass cover, and in grasslands {Pascopyrum smithii or Elymus /awceo/afw^-dominated) which

occupy less eroded substrates. Additional examination of the soil profile is needed to determine

whether these settings represent pan spot range sites, often referred to as "scablands."

Vegetation: The overall sparse canopy cover is dominated by Artemisia tridentata ssp.

wyomingensis (15-25 %) with a stature considerably shorter (0.15—0.25 m.) than specimens of the

surrounding matrix communities (mostly 0.3-0.6 m). There are only eight other species in the two

plots, of these, the grass Elymus lanceolatus, the forb Polygonum ramosissimum, and the cactus

Opuntia polyacantha are constant. The relative paucity of £. lanceolatus in these sites (not

exceeding trace amounts) compared to its canopy cover in the surrounding matrix is significant.

Opuntia polyacantha has 10% cover in one plot, but much higher cover values were noted during

reconnaissance. These cursory observations, though not supported by quantitative data, do express a

consistency of structure with widely-spaced, short stature A. tridentata ssp. wyomingensis and the

high constancy, if not forb-layer dominance, ofO. polyacantha; in many instances Poa secunda

and/or P. cusickii are noted to be the herb-layer dominants.

Soils: The depauperate vegetation is reflected in the lack of litter and more than 80% exposed soil

surface. Parent materials are alluvial outwash derived from shales. We have inadequate data to

compare this community type to its closest analogue, ARTTSW / ELYLAN-BOUGRA but a cursory

examination shows a complete overlap in ranges for all variables. Branson et al. (1970) note a ^4.

tridentata / O. polyacantha community type in northeastern Montana developed on Bearpaw Shale.

It differs fi-om a commimity type they call simply A. tridentata by having higher pH values (all over

7 versus all less than 5) and higher soluble sodium values (> 50% versus < 50% soluble sodium).
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graminoid coverages between the two community types. But, these communities are

compositionally discriminated by the relatively high O. polyacantha cover that is associated with the

community type (ARTTSW / OPUPOL) experiencing significantly greater soil moisture stress

(combination of matric and osmotic stress).
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Atriplex gardneri /Elymus lanceolatus Plant Association

ATRGAR / ELYLAN; (syn. A. nuttallii /Agropyron dasystachyum);

Gardner's saltsage / thick-spiked wheatgrass

MTNHP rank: to be determined

Environment: This is a distinctive community type which occupies relatively large areas on

eroded, low relief bentonite/shale ridge systems in southern Carter County. They represent salt-

affected upland range sites. It is mostly confined to ridgetops and southerly exposed side ridges and

convex slopes. ATRGAR/ELYLAN was sampled by three plots on BLM land in the Cottonwood

Creek drainage (North Fork and Duncan Creek). Patches dominated by Atriplex gardneri were also

observed on Carter Coimty BLM on steep south facing shale slopes in the breaklands in the

southeast comer of the county (Wymonkota).

Vegetation: These highly erodable, sparsely vegetated sites are dominated by the low, mound-

forming shrub Atriplex gardneri (syn. A. nuttallii). This species is salt and drought tolerant (Branson

et al. 1970). While the landscape superficially appears barren, we recorded shrub cover values

ranging from 30-50% canopy cover. Sometimes the shrubs grow in rows between shallow erosion

gullies giving the community a distinctive vertically striped pattern visible from a distance. The

grass component is sparse (up to about 1 0% cover) and patchy, dominated in our plots by Elymus

lanceolatus (syn. Agropyron dasystachyum) and Elymus elymoides (syn. Sitanion hystrix). There is

low diversity of and only trace cover by forbs in the plots, but one plot included two species that

were formerly Montana Species of Special Concern that are of biogeographical interest.

Haplopappus multicaulis and Xylorhiza glabriuscula, the former which is a regional endemic to this

area of the Great Plains, and the latter which is a Great Basin species at its northern limits.

Downslope gully bottoms and lower slopes with better-developed soils are occupied by grasslands

(PASSMI and PASSMI / STIVIR) and ftuther downslope alluvial plains are occupied by

greasewood communities (SARVER / ELYLAN). Northerly aspects of these ridge systems are less

eroded and less dissected and support sagebrush steppe (ARTTSW/PASSMI).

Soils: Branson et al. (1970) characterized shale-derived soils supporting Atriplex gardneri

communities in northeastern Montana as having high soluble salt and sodium content, high total

moisture stress, and low infiltration rates. Derived primarily from bentonite (sedimentary deposits of

montmorillonitic mineralogy (clay texture) resulting from in-place weathering of volcanic ash),

study area soils have a high shrink-swell capacity and once wet, a very low permeability. Low

infiltration rates result in extensive and intensive sheet, rill, and gully erosion and almost no profile

development. The high, but less than 8.5 pH values, and electrical conductivities less than 4

mmhos/cm indicate, respectively, a high sodium content and, technically speaking, a non-saline

condition, though values are approaching saline.
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Comments: DeVelice et al. (1995) described an ATRGAR / perennial grass community type from

northeastern Montana, which they tentatively split into three community types with differing

dominant grasses, Pascopyrum smithii (syn. Agropyron smithii), Pseudoroegneria spicata (syn.

Agropyron spicatum), and Sporobolus airoides. These communities differ from our plots by having

higher grass cover and by occurring in badland settings. Other Atriplex gardneri-domimiQd

community types described in the state include A. gardneri / Oryzopsis hymenoides from

southwestern Montana (Cooper et al. 1995), A. gardneri / Moonless nuttallii in the Prior Mountains

vicinity of south-central Montana (DeVelice and Lusaka 1993), A.gardneri/Pascopyrum smithii from

north-central Montana (Heidel and Cooper 1996) ondA. gardneri / Eriogonum pauciflorum from

northeastern Montana (DeVelice et al. 1995). Eriogonum pauciflorum is abundant in Carter County

and forms communities also associated with shale ridge systems, although it more consistently

occurs on lower slope and outwash flat positions; it is ostensibly associated with acidic substrates.

In Carter County and contrary to the observations of DeVelice et al. (1995) for northeastern

Montana, E. pauciflorum and Atriplex gardneri were never observed to codominate and seldom do

their distributions even overlap. Branson et al. (1970) described both upland and lowland Atriplex

gardneri communities in northeastern Montana. Atriplex gardneri communities in Montana appear

to display distinct local variation, which defies lumping into a single plant association, but we are

not prepared to recognize each species association as a discrete community without more

information.
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Chrysothamnus nauseosus /Eriogonum pauciflorum Community Type

CHRNAU / ERIPAU; rubber rabbitbrush / few flowered buckwheat

MTNHP rank: to be determined

Environment: This previously poorly documented community type was sampled by 4 plots on

BLM land in southern Carter County. It appears to be an early successional community on eroded

alluvial and residual soils with shale parent material. It occurs in small, scabby, eroded patches on

hillsides dominated by grasslands (PASSMI / STIVIR) and in larger patches where it represents an

edaphic climax on alluvial outwash flats and low gradient drainages surrounded by sagebrush

(ARTTSW/PASSMI) and greasewood (SARVER/ELYLAN) communities. Erosion, often severe, is

evident at all sites, indicated by elevated rootstocks of the dominant subshrub, Eriogonum

pauciflorum.

Vegetation: These sparsely vegetated communities are typically dominated by evenly spaced plants

of the low, mat-forming subshrub Eriogonum pauciflorum with few other species present. (Note:

Eriogonum pauciflorum is included under forbs in the constancy/cover tables (Appendix A)). Three

plots sampled on alluvial outwash suggest a serai relationship between the named codominants. Two
plots have sparse cover (about 20-30%) by Eriogonum pauciflorum and few other plants present,

except the annual Atriplex suckleya which was well represented in one plot (putative earliest serai

stage) and Chrysothamnus nauseosus was present in the other along with trace amounts of four grass

species (Koeleria macrantha, Poa compressa, P. juncifolia, and P. secunda). In the third plot

(putative most advanced serai stage) Chrysothamnus nauseosus was becoming well established

(about 10% cover), and grew exclusively on elevated soil in clumps of dead Eriogonum pauciflorum,

live plants of which persisted in trace amounts, and the rhizomatous wheatgrass Elymus lanceolatus

was evenly scattered in the plot with about 10% cover. The fourth plot on scabby upland hillside is

somewhat different, with higher shrub cover, Eriogonum pauciflorum (about 30% cover) sharing

dominance with Gutierrezia sarothrae (about 20% cover). The bunchgrass Oryzopsis hymenoides,

usually indicative of sandy sites, is common in this plot, and there is higher forb diversity (10

species), including the BLM Watch species and selenium indicator Astragalus racemosus.

Soils: The visual impression of these sites is expanses of bare soil (90 % plus) with scattered sub-

shrubs, beneath the canopy of which and closely applied at the stem bases are trace amounts of litter.

Judging by the tabulated results (see inset below) soils of all plots are at least slightly saline and

three plots are derived from acid shales and one from non-acidic shale. Plot JV029 with non-acidic

soils represents the atypical hillslope position with higher grass cover. Our soil values accord well

with those of Branson et al. (1970) who correlated distribution of a similar Eriogonum pauciflorum

community with acidic, shale-derived (Bearpaw Shale) soils having high gypsum (CaS04) content

and relatively low clay content considering the parent material is platy shale. Mechanical weathering

of some shales results in it fissuring into small plates, which in aggregate mimic a coarse-textured

soil (resulting in relatively high infiltration rates and low fertility). Hydrolysis of gypsum causes the

slightly acidic (pH 4.0-5.0) soil reaction. Note that the textural classes of our CHRNAU / ERIPAU

soils are varieties of clays but that the percent clay composition is much less (49-58 %) than for the

Atriplex gardneri-dommaied sites (64-80 %). The high calcium concentration of a gypsiferous

environment renders phosphate relatively unavailable as the calcium phosphate precipitate, which
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further distinguishes the unique soil of this environment. The selenium indicators Astragalus

racemosus and Stanleya pinnata were present in our upland plot.

Sample
No.



Sarcobatus vermiculatus /Elymus lanceolatus Plant Association

Syn. Sarcobatus vermiculatus /Agropyron dasystachyum

SARVER / ELYLAN; black greasewood / thick-spiked wheatgrass

MTNHP rank: G3/S3

Environment: Relatively large acreages of SARVER / ELYLAN are found on Carter County BLM
tracts. It is a typical saline lowland range site on alluvial bottoms, but is also found on upland shale

slopes. Upland examples occur in highly dissected drainage headwaters (e.g. North Cottonwood

Creek) in patchy mosaics with ELYLAN grassland communities occupying drainage bottoms with

alluvial soils and SARVER/ELYLAN occupying the residuum of the eroding shale substrate.

Sarcobatus vermiculatus was also observed in badlands where it has an even more patchy

distribution and reduced cover with obscured community structure and delimitation; other lifeforms

have extremely sparse coverage on these badland sites. In bottomland settings (alluvial terraces and

fans) SARVER/ELYLAN forms more extensive, uninterrupted communities, which are often

bordered by and grade to sagebrush steppe (ARTTSW / ELYLAN) on better-drained soils, and

riparian wetland stringers with Populus deltoides on wetter positions along creeks. In these

bottomland settings black greasewood communities grade between jurisdictional wetlands and true

upland environments (DeVelice et al. 1995, Hansen et al. 1995); regardless of where it occurs S.

vermiculatus indicates the presence of unique soil properties indicating the plant associations present

are edaphically conditioned.

Vegetation: SARVER/ELYLAN was sampled in five plots. Sarcobatus vermiculatus is the

dominant shrub with cover ranging from about 10 to 38%. The shrubs Artemisia tridentata ssp.

wyomingensis and Gutierrezia sarothrae have high constancy (75%) in the plots, the former sharing

dominance with Sarcobatus vermiculatus in one plot (each with 1 0% cover), and the latter being

well represented (10-20% cover) in two plots. The rhizomatous grass Elymus lanceolatus (syn.

Agropyron dasystachyum) was identified as the lower layer dominant in all plots with cover ranging

from about 20 to 70%. The morphologically and ecologically similar Pascopyrum smithii (syn.

Agropyron smithii) was also identified in trace amounts in two plots. Other grasses with high

constancy (>50%) include the natives Koeleria macrantha and Poajuncifolia and the exotic annual

Bromusjaponicus. The latter and the exotic perennial grass Poa pratensis are common increasers in

this association and may be persistent; Poa pratensis is well represented in one plot even though the

habitat was ungrazed for twelve years (C. Fruit, pers. commun.). Cover and diversity of forbs is

relatively low; the natives Achillea millefolium and Astragalus agrestis and exotics Taraxacum

officinale (or T. laevigatum) and Tragopogon dubius are the only species with greater than 50%

constancy. The BLM watch species Astragalus racemosus was found in small numbers in two

stands of SARVER / ELYLAN.

Soils: All the sites sampled had non-saline soils (conductivity of the saturation extract < 4

mmhos/cm). The soil of at least one site (97A^0048, see inset below) with a pH in excess of 8.5 is

classed as a "black alkali"; soils of this type typically occur in semiarid regions in small irregular

polygons known as "slick spots". Though data regarding exchangeable sodium percentage was not

run on any samples, the pH values less than 8.5 (single exception noted above) point to non-alkali

soils. Hansen and Hoffman (1988) described a S. vermiculatus I Pascopyrum smithii type occurring

on terraces and fans within Powder River Co. which closely matches our SARVER / ELYLAN
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(PASSMI) in vegetation composition and soil parameters with pH ranging from 8.0 to 8.4 and

texture being primarily loamy. Sarcobatus-dominatQd sites in our study may be contrasted with

those sampled by Brown (1971) in Rosebud and Powder River Counties on badlands derived from

the Fort Union Formation (sedimentary rocks ranging from sandstones to lignite coal beds but

dominated by clay and silt shales). Brown's Sarcobatus Community had only 16% total vegetative

canopy cover and on a percentage basis only 3 % of which was grass; thus the community

represented in Brown's sampling was considerable more depauperate, especially in the graminoid

component. The depauperate vegetation of Brown's sites probably reflect the fact that they were the

most stressful of the badland sites he sampled in terms of soil chemistry (average conductivity 7.2,

pH < 8.0 and sodium concentration of 9.1 me/ 100 g indicate saline-alkali soils), osmotic stress and

lack of aeration. The S. vermiculatus / Pseudoroegneria spicata type of Hansen and Hoffman

(1988), though possessing higher vegetative cover, is a close match for the sites described by Brown

(1970) within these same two counties.

Sample
No.



Bottomlands occupied by greasewood communities are often used intensely by livestock, and may

be cultivated. Although Sarcobatus vermiculatus is toxic to both cattle and sheep, it may be browsed

and, depending on season and intensity of use, may be an increaser or decreaser under grazing

(Hansen et al. 1995). The grass component of these communities is highly palatable and decreases

under heavy grazing. One of our sampled stands of SARVER/ELYLAN which was ungrazed for 12

or more years had relatively high cover by both shrub (about 38% cover) and grass (about 70%).
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GRAMINOID- and FORB-DOMINATED VEGETATION TYPES

Artemisia iongifolia / Oryzopsis hymenoides Community Type

ARTLON /ORYHYM; long leaved sagewort / Indian ricegrass

MTNHP rank: G2/S2

Environment: This plant community is a localized feature of breaklands and badlands on slopes

and benches. It was sampled at one site on barren, dissected, acid shale uplands above Keith Creek, a

headwaters tributary of the Powder River in the west-central segment of the county. In the study area

it occurs in very small bands and patches restricted to steep, eroding ridge shoulders. We interpret it

to occur on Pierre Shale formations directly overlying the erodable Hell Creek Formation, based on

general bedrock geology maps (Ross et al. 1955). The sampled plot has a north aspect but the

community was observed nearby on a variety of aspects. Outside Carter County it has been

documented only from north-central Montana badlands (DeVelice 1995, Faber-Langendoen et al.

1997, and citations therein).

Vegetation: The plot corresponds floristically in other respects to the community type described

from north central Montana (DeVelice et al. 1995), though lacking the indicator Indian ricegrass

{Oryzopsis hymenoides). The herbaceous to sub-shrub sagewort, Artemisia Iongifolia, dominates

with about 30% cover, while Eriogonum pauciflorum is codominant with about 10% cover. Also

present in trace amounts are the short stature Rosa arkansana, the only true-shrub present, and the

forb Thermopsis rhombifolia, which are considered diagnostic of the type (Faber-Langendoen 1997).

In our plot, the forb Iva axillaris is common with about 3% cover. Grasses occur only in trace

amounts.

Adjacent, less erodable slopes are occupied by Juniperus scopulorum (JUNCON/ORYMIC) and

Pinus ponderosa (PINPON/JUNSCO) communities. The ridgetops are nearly devoid of vegetation

or support annuals such as Atriplex suckleya or Suaeda calceoliformis, or are infested with Melilotus

officinalis. Draw and gully bottoms are dominated by rhizomatous wheatgrass (Elymus lanceolatus

and/or Pascopyrum smithii) community types.

Soils: All known occurrences of this community type are on acid marine shales or bentonite. Our

one sampled site is no exception, as can be seen from the inset below; pH is moderately acidic, the

texture is clay, and the electrical conductivity indicates substantial amoimts of salt, though not

enough to qualify soils as being saline. These substrates are quite similar to those of the CHRNAU /

ERIPAU community type but, more highly eroded, suggesting perhaps that ARTLON / ORYHYM
may represent an early serai stage ofCHRNAU / ERIPAU, or at least an analogous environment.

Sample
No.



it may be underdocumented in the literature and that it warrants either subdivision into different

associations or a more robust description. Long-leaved sagewort has been observed with

wheatgrasses as the predominant graminoid from BLM-administered lands in Fergus and Toole

counties in north central Montana, as well as from the North Unit of Theodore Roosevelt National

Park where it is a successional community. Few species can survive and flourish in this extreme

environment. While indian ricegrass may be a good indicator in parts of north-central Montana, it is

also part of a suite of various stress-adapted species that seems to have low fidelity with one another.

We recommend recognition of the Artemisia longifolia-dominated communities at the alliance or

series level for the present, perhaps in combination with the Chrysothamnus nauseosus

alliance/series. They may sort out consistently by plant association if one were to consider the

geological formation and landform with each plant community. Pending this multi-state review, a

revised "status undetermined" rank is recommended.

In the study area, this type may be threatened by encroachment of introduced Melilotus officinalis,

which is becoming dominant on much of the otherwise barren slopes in the vicinity. Another rare

community (Faber-Langendoen et al. 1997), Juniperus scopulorum/Oryzopsis micrantha, also occurs

at this locality. While such shale uplands have a fragile surface, there were no current land uses

identified that pose a threat to them.

52



Calamovilfa longifolia / Carex inops ssp. heliophila Plant Association

(syn. Calamovilfa longifolia / Carex heliophila var. inops or Carex pennsylvanica)

GALLON / CARINO; prairie sandreed / sun sedge

MTNHP rank: G3/S3

Environment: This plant association type usually occurs in small patches (fractions of an acre) with

abrupt ecotones to associated grassland, shrub and forest types, but is widespread in Carter County

on substrates derived primarily from sandstone. It constitutes an edaphic climax in sandy range sites,

i.e., with effectively coarse substrates and high infiltration rates. It may also occurs on shale, if the

product of mechanical decomposition is dominated by sand-sized (and larger) platy particles, a

condition observed elsewhere in Carter County and as far west as Phillips County. In southern Carter

County this type was sampled at two sites in alluvial washes draining eroded ridges.

Vegetation: Respective cover by the two rhizomatous indictor species, Calamovilfa longifolia, a

grass, and Carex inops, a sedge, varies greatly between the two plots. At the site on sandstone, there

is high cover by both grass (ca. 70%) and sedge (ca. 40%). and there is near total ground cover by

litter. Except for the weedy exotic annual grass, Bromusjaponicus (ca. 20% cover, in patches), other

graminoids and especially forbs and shrubs are few and found only in trace amounts. Species

richness (23) is the lowest of any type sampled with the exception of the saline- and alkali-stressed

types such as SARVER / ELYLAN. DeVelice et al. (1995) also found low forb cover and richness

(av. 1 species / site) for this association in northeastern Montana. The plot on shale substrate has

much lower total cover, and here Carex inops is dominant with about 40% cover; Calamovilfa

longifolia has only about 1 0% cover and Rosa arkansana is also well represented with about 1 0%
cover. Bimodal pattern of floristic composition of our plots on shale vs. sandstone is consistent with

stands of CALON / CARINO on these respective substrates in northeastern Montana (DeVelice et

al.l995). We note that these species are not consistently found together on the respective substrates,

and further vegetation sampling may warrant a split in this unit as representing two discrete types.

This type was surrounded by sagebrush (ARTTSW / ELYLAN) and grassland (ELYLAN) types

occupying less eroded positions; it was also observed in alluvial wash openings of oak woodlands

(QUEMAC / CARINO) on the toe-slopes of a bentonite ridge. In northern Carter County it was

sampled on BLM land near Mill Iron on resistant upland sandstone mesas, where it occurs in small

patches with abrupt edges, usually in water collecting positions, within matrix grasslands of

STICOM - CARFIL. It has not been determined what factors distinguish sites of this association

from contiguous types or types occurring on very similar landscape positions and coarse-textured

soils, e.g. STICOM - CARINO or STICOM - CARFIL; GALLON - CARINO may have a more
favorable water balance, associated with collecting positions. It differs from SCHSCO - CARINO
in not being associated with upper slope to slope shoulder positions subject to erosion (though it may
be in a sediment-receiving position).

Soils: The coarse textured substrates (sandy loams) and leached nature of these sites is reflected in

relatively low values for pH and conductivity. Hanson and Hoffman (1988) found very similar

values for these soil variables in the same association across the Ashland District of the Custer

National Forest. The co-dominance of Calamovilfa longifolia and Rosa arkansana (with Eriogonum
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pauciflorum) in a "mixed shrub" community on shale in northeastern Montana was attributed to

coarse textured substrate (loose platy material with high infiltration rates) weathered from shale with

low montmorillonite content (Branson et al. 1970). As with the Carter Co. representation of the

CALLON - CARINO type, the northeastern "mixed shrub" community), had the lowest values of

any community within its local matrix for a number of variables (total soluble cations, pH,

conductivity.) Calamovilfa longifolia is a deep-rooted, cool season grass that exploits deep soil

moisture, and becomes dominant on substrates with high infiltration rates and little runoff (Culwell

et al. 1986, Hanson and Hofftnan 1988).

Sample
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Eleocharis palustris (E. xyridiformis) Community Type

ELEPAL (ELEXYR); spikerush

MTNHP rank: G5/S5

Environment: This wetland community type was sampled once on BLM land in the Cottonwood

Creek drainage in west-central Carter County, where it occurs in a seasonally flooded drainage that

floods at other times of the year after major precipitation events. It is an overflow range site and

occupies the wettest microsites in low spots and along the drainage channel. It is interpreted to

represent a natural type, though the watercourse setting has been altered by ditches, impoundments

and a road crossing, and is grazed by cattle in the fall. Elsewhere ELYPAL was observed in small

patches in roadside ditches, in the bottoms of intermittent drainages, and around stockponds.

Vegetation: This shallow marsh community type is dominated by a spikerush, provisionally

identified as Eleocharis xyridiformis. The species is included in Flora of the Great Plains (Great

Plains Flora Association 1 986) which indicates a Montana distribution based in part on a collection

from Carter County. But the taxon is not recognized in other local floras (Booth 1950, Dom 1984,

1992, Hitchcock and Cronquist 1973) and is subsumed in Eleocharis palustris by Kartesz (1994). It

is part of the Palustres group and distinguished from E. palustris in having flattened, twisted culms.

Plants that key to Eleocharis xyridiformis were found to be common by 1 997 surveys in western and

southern Carter Coimty. In the floras that do not recognize Eleocharis xyridiformis, these plants key

to Eleocharis palustris. Specimens were collected and a specialist is sought to resolve the taxonomy

of these plants. Two forms (putative species) of spikerushes of the Palustris group (£. palustris in a

broad sense) were observed growing together around stockponds in Carter County. Larger plants

with terete culms (typical Montana E. palustris, or in Flora of the Great Plains keying to E.

macrostachya) occupied a slightly wetter zone than plants with twisted, flattened culms (putative E.

xyridiformis). The latter is more abundant and is the sole dominant spikerush in the community

described here. It is possible that the two morphologies are a result of plant water status.

Vegetation of the sampled plot is dominated by dense patches of the medium height Eleocharis

palustris with about 70% total cover. Grasses include Elymus lanceolatus (about 1 0% cover),

Hordeumjubatum (about 3% cover) and Beckmannia syzigachne (about 2% cover). The miniature

spikerush Eleocharis acicularis is present, and a small patch of cattails, Typha latifolia, has become

established. Forb diversity is low, but Polygonum ramosissimum and Rumex crispus are common.

Wetland margins are dominated by Elymus lanceolatus communities (ELYLAN), a temporarily

inundated meadow community with high cover by Hordeumjubatum.

Soils: Soils are fine textured, seasonally flooded, and extremely poorly drained.

Sample pH EC, Sand Silt % Clay Texture Organic Matter

No. mmhos/cm % % %
97JV0049 8.5 0.42 - 1.21

Comments: Carter County stands resemble descriptions o{ Eleocharis palustris communities fi"om

Montana (Cooper et al. 1995, Hansen et al. 1995). Taxonomic clarification will either confirm that
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these are taxonomic equivalents, or that they are genetically distinct but that as community

dominants they may warrant treatment as ecological equivalents.

Wetlands and wetland habitat along watercourses are scarce in Carter County, found mostly as

meadow and shallow marsh wetland associations. Stockponds have been developed in most

drainages. The wetland where vegetation was sampled has been partially altered by changes to

hydrology. There may also be alteration caused by cattle trampling and invasion by species such as

Hordeum jubatum, Rumex crispus, and Typha latifolia, though spikerushes are unpalatable (Hansen

et al. 1995) and their rhizomatous habit makes them resistant to grazing.
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Pascopyrum smithii (Elymus lanceolatus) Plant Association

syn. Agropyron smithii (Agropyron dasystachyum)

ELYLAN (PASSMI); thick-spiked wheatgrass (western wheatgrass)

MTNHP rank: G3G5/S4

Environment: This is a major plant association throughout Carter County and is the predominant

grassland association ofBLM lands in the southern part. It occurs on fine textured soils derived

from shale parent materials, most commonly on lower slopes of rolling hills and along intermittent

drainages. As here described, the association generally occurs in mesic (water collecting)

topographic positions, and a small fraction may qualify as jurisdictional wetlands. It is perhaps most

consistently found as a clayey range site, but is also found on shallow clay, overflow, silty, and other

range sites. Floodplain examples of the type are seasonally flooded in most years and may be

flooded intermittently after summer storms.

Vegetation: This association is characterized by high cover (70-90% in the plots) of the

rhizomatous wheatgrasses, Elymus lanceolatus and/or Pascopyrum smithii. Elymus lanceolatus was

the species identified in our 4 plots and is probably the more common in southern Carter County, but

the two species may grow intermixed and are difficult to distinguish, especially in vegetative

condition. We have chose to include communities with either grass dominant in the same plant

association, due to the difficulty of distinguishing the two species, the possibility of hybridization

(Great Plains Flora Association 1986), and their apparently overlapping ecological distributions. We
refer to the type by the more widely-recognized name, PASSMI, pending taxonomic and community

classification review.

Under good range condition, other grasses are poorly represented, but Stipa viridula was present in

trace amounts in all plots (see description ofELYLAN - STIVIR for stands with Stipa viridula well

represented). Most stands have been invaded by the exotic annual grasses Bromusjaponicus or B.

tectorum. These species are abundant in poor condition upland examples of this type, and the exotic

rhizomatous grass Poa pratensis is abundant in floodplain stands. Waif shrubs {Artemisia tridentata

ssp. wyomingensis, Sarcobatus vermiculatus) from surrounding communities occur in many stands,

and the low shrub Rosa arkansana had 30% cover in one plot within a tall exclosure (but much
lower cover outside). Forb diversity is relatively low (18 species in 4 plots), but the alien hdelilotus

officinalis had about 20% cover in the plot within an exclosure (less cover outside), and Helianthus

maximiliani had about 30% cover in a floodplain plot. Forbs with high constancy (75%) were

Achillea millefolium, Asterfalcatus, Thermopsis rhombifolia, Tragopogon dubius, and Vicia

americana.

Bottomland stands often grade to greasewood communities (SARVER/ELYLAN) and upland stands

often grade to sagebrush steppe (ARTTSW/ELYLAN) but the controlling factors among these types

are not always clear.

Soils: Soils are "heavy", primarily clays and silty clays rated as nonsaline and just verging into the

alkaline range ( defined as pH 8.5-10), judging by their high pH values (see inset below), though we
have no exchangeable sodium data for confirmation.
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Pascopyrum smithii (Elymus lanceolatus) - Nasella viridula Plant Association

(syn. Agropyron smithii (A. dasystachyum) - Stipa viridula)

ELYLAN(PASSMI) / NASVIR; thick-spiked wheatgrass (western wheatgrass)/green needlegrass

MTNHP rank: G4/S3

Environment: ELYLAN (PASSMI)/ NASVIR is a distinctive but localized grassland type which

was sampled twice in the South Cottonwood/Duncan Creek drainage, where it occupies both

northerly and southerly aspect side slopes of low relief shale ridges in clayey range sites. This is not

a typical mesic side slope setting for it, so the surrounding features and their associations are

described for context. There are occasional eroded "blowouts" in the same area with little grass cover

and dominated by Eriogonum paucijlorum (ERIPAU). Downslope positions with alluvial soils have

higher grass cover (included in our description of ELYLAN). The eroded shale ridgetops (some with

bentonite cores) are dominated by Atriplex gardneri (ATRGAR/ELYLAN). There is little evidence

of recent grazing in these grasslands; the stand at Duncan Creek is within an allotment, which has

been ungrazed for 12 years or more (C. Fruit, pers. commun.).

Vegetation: The plots have moderate cover dominated by the grasses Elymus lanceolatus (syn.

Agropyron dasystachyum), with about 30% cover, and Nasella (syn. Stipa) viridula, with about 10%

cover. Other grasses are limited to Oryzopsis hymenoides common in one plot and Muhlenbergia

cuspidata present in trace amount in the other. The shrub Gutierrezia sarothrae is present in both

plots. There is high diversity and distinctive assemblage of forbs (14 and 20 species in the plots)

with the following species constant: Asterfalcatus, Cryptantha celosoides, Dalea Candida,

Eriogonum paucijlorum, Hymenoxys acaulis, Phlox hoodii, Senecio canus, and Tragopogon dubius.

The selenium indicators Astragalus racemosus (a BLM Watch species) and Stanleya pinnata were

found in one plot and were observed in nearby similar habitat outside of the other plot.

Soils: Presence of selenium at these sites is indicated by species which require high selenium in soil,

and their associated smell.
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a longer fire interval and absence of a single hay-cutting that the Pascopyrum smithii dominated

butte top had received.

We did not identify Pascopyrum smithii in our plots, but its absence is not certain. Elymus

lanceolatus and Pascopyrum smithii have similar ecological adaptations and may grow intermixed

(Coupland 1960, Ecological Consulting Service 1975, Jorgensen 1979, Quinnild and Cosby 1958).

DeVelice et al. (1995) treat the two wheatgrasses as ecological equivalents in their discussion of a

Pascopyrum smithii / Stipa viridula plant association in northeastern Montana.

Abundance of Stipa viridula is thought to be indicative of fine- to medium-textured soils, mesic soil

moisture regimes, and low levels of grazing (Branson et al. 1970, Jorgenson 1979, Coupland 1960,

DeVelice et al. 1995). However, in southern Carter County, Stipa viridula was less abundant in

drainage bottom grasslands dominated by nearly pure stands of Elymus lanceolatus (see discussion

ofELYLAN) than it was in uplands. Our plots of ELYLAN / STIVIR probably represent outliers of

the type, appearing to differ fi-om like-named communities described in the literature in the

following respects: 1) relatively low cover by grasses despite low levels of grazing 2) absence of the

graminoids Koeleria macrantha, Bouteloua gracilis, and Carexfilifolia , 3) presence of Eriogonum

paucijlorum (perhaps indicative of some admixture of acid shale circumstantially suggested by the

low pH values relative to PASSMI [ELYLAN] and 4) distinct composition and high diversity of

forbs, including obligate selenophytes. The best modal description of this association is found in

Jensen etal. (1992).
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Schizachyrium scoparium - Carexfilifolia Plant Association

(syn. Andropogon scoparius - Carexfilifolia)

SCHSCO / CARFIL; little bluestem / thread-leafed sedge

MTNHP rank: G4/S3

Environment: SCHSCO/CARFIL was sampled twice on BLM land in the northern part of the

county east of Mill Iron and in southwest comer south of Hammond. Both sites have sandstone

derived soils and the communities are small patches in mosaics with ponderosa pine (PFNPON /

JUNHOR, PINPON / PSESPI, and PINPON / SCHSCO) and grassland (STICOM / CARFIL,

CALLON / CARINO) communities. Stands of little bluestem observed in Carter County were

usually small in size and limited to specialized topographic positions or disturbance regimes,

primarily on substrates derived from sandstone. It was seen both on ridge shoulders above slumping

escarpments, and on the toeslope deposits below, part of thin hilly range sites. Hansen and Whitman

(1938) described how S. scoparium is capable of colonizing areas of step-erosion on northerly slopes

and is an effective competitor that, once established, shows no sign of being replaced on these sites.

Similar observations have been made on coarse-textured substrates throughout extreme eastern

Montana in the course of other studies, which establishes SCHSCO - CARFIL as a topoedaphic

climax type. This type is usually associated with outcrops and escarpments, which support

ponderosa pine; some stands appear to be serai to ponderosa pine communities (see discussion of

PFNPON/SCHSCO). Just west of Alzada (on what appeared to be a shale-derived soil) a fallow field

was observed with little bluestem, an apparent primary successor on abandoned fields.

Vegetation: Large bunches of the warm season grass Schizachyrium scoparium are the distinctive

visual indicator of this community type, taller than the codominant low, clump forming sedge Carex

filifolia. Either species may be dominant; cover of Schizachyrium scoparium was around 30% and

40% and cover of Carexfilifolia was around 10% and 50% in the two respective plots. The plots

have a high diversity of grasses and forbs. In addition to the dominants, grasses in both plots include

Calamovilfa longifolia, Koeleria macrantha, Stipa comata, and Vulpia octofiora. There is a total of

28 species of forbs in the 2 plots but only Lygodesmiajuncea, Polygala alba, and Psoralea

argophylla are in both. Pinus ponderosa and the shrubs Artemisiafrigida and Yucca glauca are

present in trace amounts in both plots.

Soils: In the study area, we found SCHSCO - CARFIL exclusively on coarse textured soils derived

from sandstone parent materials, consistent with Hansen and Hoffman (1988). A grassland

community dominated by little bluestem is also documented on shale derived substrate in the

Thompson Creek drainage west of Alzada (Ecological Consulting Service 1975). DeVelice et al.

(1995) noted that these non-sandstone occurrences can be explained by the fact that fissile shale can

mimic sandstone in effective soil texture and water-holding capacity. In western North Dakota,

Jensen et al. (1992) have found this type in the same topographic positions (primarily steep, upper

slopes of all aspects) but with parent materials varying from sandstone to mixed sedimentary rock

and glacial till. White (1970) states that S. scoparius will grow on substrates (shale) that should

ostensibly weather to fine-textured soils, if rock (shale) fragments are present.
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Spartina pectinata Plant Association

SPAPEC; prairie cordgrass

MTNHP rank: G3/S3

Environment: This is perhaps the most abundant of naturally occurring wetland types on BLM land

in Carter County. It occurs in floodplains of ephemeral and permanently flooded streams in

subirrigated settings. In rangelands on shale substrates where there is otherwise little or no

permanent standing water, intermittent drainages are usually damned to create stockponds; narrow

and patchy wetland habitat above and below stockponds is often dominated by the rhizomatous grass

Spartina pectinata. Two relatively undisturbed examples of SPAPEC were sampled, one in an

intermittent wash off a shale ridge system, headwaters of Short Creek, and another in the more or

less permanently flooded canyon bottom of East Fork Little Powder River. The Short Creek site

occurs in a landscape of low-relief uplands dominated by sagebrush steppe (ARTTSW / ELYLAN)
while the Little Powder River site is in a box canyon which cuts eroded breaklands and benchlands

dominated by silver sage (ARTCAN/PASSMI) and grasslands (STICOM/CARFIL) with scattered

ponderosa pine. Adjacent wetland types at the Little Powder River site were dominated by

Equisetum laevigatum and Scirpus pungens.

Vegetation: The two sampled plots represent a broad range in hydrological conditions to which

Spartina pectinata is adapted and functions as a dominant. The plot in an ephemeral wash has about

50% cover by Spartina pectinata with near complete cover (of both live foliage and litter) in patches

which form terraces in a mosaic with bare soil of recent alluvial deposition. There is little cover by

other species, the grasses Agrostis scabra and Poajuncifolia and forbs Asterfalcatus, Polygonum

ramosissimum, and Thermopsis rhombifolia form a distinctive assemblage, but occur in only trace

amounts. The plot in the permanently saturated, low gradient floodplain contrasts by being less

patchy and by having a taller, more dense sward of Spartina pectinata (about 90% cover), significant

cover (about 10%) by Scirpus pungens and a different assemblage of characteristic tall, wet-site

forbs {Asclepias speciosa, Rumex crispus, and Solidago canadensis).

Soils: The floodplain site exhibited soils with strong gleying and no evidence of mottling. The other

site, located in an intermittent wash, possessed neither wetland soil feature but, owing to its

topographic position below and adjacent to an acid shale ridge system, its soil reaction was

moderately acid (see inset below), with a hydrogen ion concentration more than 1 00 times greater

than any SPAPEC site sampled to date (Hansen et al. 1995). Conductivities indicate only mildly

saline conditions. Appraising soil texture by feel indicates both soils were silt loams.
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dominated by Spartina gracilis in the SPAPEC habitat type, even though this species is

characterized as reaching its highest cover values under subsaHne conditions (Stewart 1 972), a

higher range than S. pectinata. Culwell and Scow (1982) sampled Spartina pectinata communities

from eastern Montana in Custer County with similarities to both of our plots. Our combined data

support recognition of a distinct phase (SPAPEC - SCIPUN) distinguished by having Scirpus

pungens well represented and Equisetum laevigatum present.
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Stipa comata - Carexfilifolia Plant Association

STICOM - CARFIL; needle-and-thread (-) threadleaf sedge

MTNHP rank: G5/S4

Environment: This is the predominant grassland type in Carter County on uplands with soils

derived from sandstone parent materials; it occurs on planar surfaces, gently rollmg plateaus, tops of

buttes, and gentle slopes of all aspects, though it is more prevalent on warmer exposures. It is most

consistently found in shallow to gravel range sites, but is in a variety of others. STIC0N4/CARFIL is

also consistently found in well-developed sandplains representing sands or sandy range sites, though

such settings are nearly absent from BLM land in Carter County.

Vegetation: In the five plots of STICOM/CARFIL sampled, 62 species were tallied (Appendix A).

Although Stipa comata is the more conspicuous of the codominant graminoids (both with an average

cover of 36%) Carex filifolia had greater cover in three of the plots. Cover by Stipa comata ranged

from 20 to 70% and cover by Carexfilifolia ranged from 10 to 60 %. These canopy cover values are

decidedly less (by an average of 40 and 18 %) than reported by Hansen and Hoffman (1988) for the

same association, in the same vicinity. This discrepancy in productivity could be explained by year

of sampling, past grazing history and the higher elevations (inferred greater precipitation) of the

Hansen & Hoffman plots.

No other grasses were 100 % constant but, a rhizomatous wheatgrass, either Pascopyrum smithii or

Elymus lanceolatus, and Bouteloua gracilis were sometimes well represented (up to 10% cover) and

occurred in 80 % of the plots. The subshrub Artemisiafrigida was the only woody species with over

50% constancy. The diversity of forbs varied greatly between plots and is believed to be a reflection

of grazing regime. One plot, apparently ungrazed in recent years, had 18 forb species, while a plot

with evidence of heavy use by sheep in recent years had only 8 species. Forbs with high constancy (>

60%) included Cirsium undulatum, Lygodesmiajuncea, Opuntia polyacantha, Phlox hoodii,

Plantago patagonica, Psoralea argophylla, Sphaeralcea coccinea, and Tragopogon dubius. The

fact that all the previously mentioned species are "increased' or weedy may infer a generally poor

condition of the sampled stands of this association or alternatively they may simply constitute the

native composition of this type. Judging by the data of Hansen and Hoffman, who patiently sought

out relict or relatively undisturbed stands, this composition does not reflect a degraded condition;

one can speculate that if these plots represent degraded examples then the canopy cover of annual

brome grasses would be greater. The clubmoss, Selaginella densa is 80 % constant and well

represented in two plots currently grazed by sheep.

Adjacent communities commonly include Pinus ponderosa communities on slopes and ridges, and

Artemisia cana communities (ARTCAN/PASSMI) on downslope alluvial terraces and in swales of

upland slopes. However, most frequently STICOM - CARFIL grades to Pascopyrum smithii-, or

Artemisia tridentata ssp. wyomingensis-domimXedi matrix type plant communities, such as

ARTTSW / ELYLAN or ELYLAN -BOUGRA- CARFIL. Patches of Calamovilfa longifolia/

Carex inops are often included within the larger matrices of STICOM/CARFIL, usually in water

collecting positions. Along sandstone/shale contact zones there is often an abrupt transition from

STICOM/CARFIL on sandy soils (often the higher positions in the landscape) to grasslands or
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shrublands on shale derived soils with the grasses Elymus lanceolatus or Pascopyrum smithii

dominant.

Soils: Plots were on residuum derived from what was judged to be sandstone, but the clay

component was still appreciable (18-29 %) and the textures ranged from loams to clay loams. With

the exception of other community types developed exclusively on sandstone substrates {Pinus

ponderosa series and GALLON - CARINO plant association) soils of this association have the

lowest electrical conductivities, reflecting both the nature of the substrate and the greater effective

leaching associated with coarse substrates.
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BOTANY RESULTS

A total of eighteen Montana plant species of special concern are documented from Carter County,

nine of which are on BLM-administered lands. Most of the eighteen species are Great Plains species

at the western limits of their range. Three of them are species that live in this area of the Great Plains

and nowhere else in the world (regionally endemic). None are appropriate to consider as federally

threatened or endangered.

A status review for each of the eighteen Carter County plant species of special concern is provided in

the pages which follow, including a description of the species, its geographical distribution, habitat,

species biology, and other comments. This includes a compilation of observations and data collected

in the course of the fieldwork, a review of statewide information, and a literature review. Statewide

distribution maps are provided with the status review, and species illustrations and photos are

included separately in the appendix.

Seven of the nine species that are on BLM-administered land in Carter County are currently

recognized by the Montana State Office ofELM as sensitive or watch (USDI BLM 1996). Bur oak

{Quercus macrocarpa) is the only one of the seven species with sensitive status and the rest are

watch. Two of the seven species we recommend dropping because they are not likely to be found on

BLM lands or because they may increase under disturbance. Two more are recommended for

addition: the Visher's buckwheat {Eriogonum visheri) that was found on BLM land in 1997

represents the first occurrence of this regional endemic documented from Montana. It is recognized

by the BLM as a watch species in the rest of its range (North and South Dakota; USDI BLM 1 996),

and is likewise recommended for watch status in Montana. Another Great Plains endemic, double

bladderpod (Physaria brassicoides), was located on BLM land for the first time in 1997, and its

addition to the BLM Watch list is also recommended.

Six other changes are recommended to the state list of species of special concern as a result of this

project. Most of them reflect that the species are more common than previously known. A list of the

eighteen Montana plant species of special concern and tallies of their records in the county and in the

state are presented in Table 5: Occurrences of Montana plant species of special concern in Carter

County, MT.

A map that shows all locations in the County is provided in Figure 5: Sensitive plant locations in

Carter County, MT. The information that accompanies each point on BLM-administered land is

provided in Element Occurrence Records (Appendix B). For the sake of brevity, we refer to the 18

species as "sensitive" in this report to indicate that they are currently being tracked as Montana plant

species of special concern, whether or not they have BLM or U.S. Forest Service designation as

sensitive or watch species.
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Table 5. Occurrences of Montana plant species of



Two species are known from Carter County only by historical (pre-1950) collections and 6 other

species are known mostly from Custer National Forest or Medicine Rocks State Park, but have not

been located on BLM-administered land. In addition to the species reported above, additional species

were noted that have been considered species of special concern in the past. For example, the species

multi-stemmed goldenweed (Haplopappus multicauUs) is also a regional endemics confined to

limited segments of adjoining Great Plains states, but it is found in large numbers, it is found

repeatedly, and it is not under any apparent threat.

The compiled list of vascular plants of Carter County (Appendix C) includes a total of about 417

taxa in 70 families. Of these, 354 were observed on BLM land during the course of this study, 15

were observed only on Custer National Forest, state, or private land, and 48 were not observed but

are documented from Carter County in Booth and Wright (1966). The 307 total dicots on the list are

almost double the 155 shown for Carter County in Booth and Wright. That flora, which covers only

dicots, has dot maps showing county distribution in Montana based on specimens at Montana State

University (MONT). Further herbarium searches and field surveys would undoubtedly reveal

additions to the flora of Carter County; the list presented here should be considered preliminary.
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Figure S. Sensitive Plant Locations, Carter County
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Amorpha canescens Pursh

LEAD PLANT
Bean Family (Fabaceae)

CONSERVATION STATUS

U. S, Fish and Wildlife Service: None.

Bureau of Land Management: None.

Montana Natural Heritage Program: G5 SH: Demonstrably secure globally, but known in

Montana only from records generally older than 50 years.

DESCRIPTION: Lead plant is a shrub with few to several, erect or ascending, simple or sparingly

branched stems, 3-8 dm (1-2 ft.) high. In marginal sites, the plant may die back to near the base each

year. The alternate leaves have a short petiole and 27-41 narrowly elliptic leaflets, 8-15 mm (ca. 0.5

in.) long. Foliage is covered with very dense, short white hairs, giving the plant a hoary appearance.

The violet flowers are borne in dense spike-like inflorescences, 7-15 cm (3-6 in.) long, arising on

long stems from the leaf axils. Each small flower has a single petal longer than the densely hairy

calyx that is ca. 2 mm long. There are 10 bright orange stamens exserted beyond the petal. The
glandular and hairy fruits are ca. 4 mm long and egg-shaped with a long beak. Flowering in late

June-July; fruiting through summer.

Lead plant could be confused with members of the prairie-clover genus or scurfpea genus (Dalea or

Psoralea), but unlike these plants, it has woody stems, it does not have leaves with conspicuous

resin-like glands, and it has flowers with only one petal.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Plains and Midwest, from Indiana south to Texas, west to

Manitoba and eastern Montana; south to New Mexico (Dom 1984, 1992, Great Plains Flora

Association 1986).

Montana distribution: Historically known
from southeastern Montana by two pre- 1950

collections from Carter and Rosebud cos.;

also reported on a 1983 checklist for the

Colstrip vicinity, Rosebud County (Coenenberg

1983) with no known collections. The latter

would provide basis for changing the species

rank to "SI" if documented by a collection.

Amorpha canescens

Lead Plant
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Carter County distribution: Lead plant was collected in 1948 by W. E. Booth from the

vicinity of Albion. Searches by Peter Lesica in 1986 failed to relocate this occurrence. Recent

surveys of Carter County Custer National Forest lands (Heidel and Dueholm 1995) and BLM
lands did not locate the species in the county. Much of the Albion area is in private

ownership and has intact rangeland, but we have inadequate information to comment on the

likelihood of it persisting in the county.

HABITAT: Lead plant occupies dry, well-drained prairies. In the central Great Plains, it is

characterized as one of the most conspicuous and common shrubs of uplands (Weaver 1954). In

Montana, Booth and Wright (1966) list the habitat as "dry, sandy prairies." The approximate range in

elevation from known collection areas in Montana is 3000-3400 ft. It is noted that the primary areas

of well-drained prairie in the Albion area are on the alluvial deposits and valley margins along the

Little Missouri valley.

Farther east in the Great Plains, lead plant is often the only woody plant or among the few woody

plants where it grows, and does not compete with grasses because of its deep root system. It grows

downstream along the Little Missouri River of North Dakota on valley benches and terraces (Heidel

personal observation). In South Dakota, it is characteristically associated with the bluestem grasses,

little bluestem and big bluestem (Schizachyrium scoparium and Andropogon gerardii, respectively;

Johnson and Nichols 1 982). These are warm-season grasses that characteristically require higher

annual precipitation levels than are found in Montana, but which are widely scattered in eastern

Montana, often in subirrigated conditions.

SPECIES BIOLOGY: Lead plant is a long-lived perennial. Like most of the members of the bean

family, it fixes nitrogen; enhancing soil fertility. It produces prolific flowers and is insect-pollinated.

Farther east on the Missouri River, it is very common on good-condition range sites in a segment of

the landscape (Heidel personal observation). But at the margins of its distribution, it is more likely to

be present in low densities and population numbers.

OTHER COMMENTS: The 1922 collection label from Rosebud County noted that the species was

heavily browsed by cattle and horses. It decreases under intense grazing (Great Plains Flora

Association 1986, Smith 1976), while it is considered resilient to mowing and grazing under some

levels or frequencies. It is considered "an excellent forage of high nutritive quality and palatability"

(Johnson and Nichols 1 982), and may be a species to feature in local and regional range plant

identification events.

It is reported cultivated as an ornamental (Johnson and Nichols 1982, Barr 1983) but there is no

evidence to suggest that this would explain its occurrences in Montana.

We are reasonably sure that it does not occur on BLM-administered lands in Carter County, but it

may be appropriate to retain as watch because it has not been systematically surveyed in other

counties where it has been collected or reported.
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Asclepias ovalifolia Decaisne

OVALLEAF MILKWEED
Milkweed Family (Asclepiadaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: Watch.

Montana Natural Heritage Program: G5? SI; Demonstrably secure globally, but may be

critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Ovalleaf milkweed is a rhizomatous perennial with solitary (occasionally 2)

slender stems up to 6 dm (2 ft) high. The sap is milky. The erect to spreading, opposite leaves have

petioles up to 1 cm long and broadly lance-shaped to elliptic blades. 4-8 cm (1-3 in) long, with entire

margins. Leaves are moderately long-hairy beneath. 1 -3 umbrella-shaped, stalked clusters of 8-20

flowers arise fi-om the axils of upper leaves. Each greenish-white to yellow flower is 8-10 mm high

and sessile or on a hairy pedicel up to 20 mm long. Flowers have 5 reflexed corolla lobes, 5-6 mm
long, and 5 erect hoods, 4-5 mm long, that are rounded at the tip and surround a greenish or

yellowish central column. Each hood has a conical horn inside. The erect spindle-shaped fruits are

6-8 cm (2-3 in) long and ca. 1 cm wide. Each finit has numerous seeds, each with a light brown tuft

of hairs, 18-35 mm long. Flowering in late June-early July.

Green milkweed {Asclepias viridiflora) and showy milkweed {A. speciosa) also have broad leaves,

but the former lacks horns within the hoods, and the latter has pink to purple flowers.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Northern Great Plains and

Midwest, from Illinois and Manitoba west to

eastern Alberta and eastern Wyoming (Great

Plains Flora Association 1986).

Montana distribution: Carter County.

Carter County distribution: The species was

first discovered in Montana in 1994 (Heidel and

Dueholm 1995; Heidel 1996) at the south-

western end of Long Pines unit of the Custer

National Forest. This is the only place it has been

reported in the state.
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HABITAT: The Long Pines population ofAsclepias ovalifolia occurs on an alluvial terrace along a

small drainage on the Long Pines escarpment. It is near a forest opening among widely spaced trees

in a partially burned stand of ponderosa pine {Pinus ponderosa). The tree canopy cover is semi-open,

but there is a high undergrowth vegetation cover, dominated by Kentucky bluegrass {Poa pratensis),

western snowberry {Symphoricarpos occidentalis), and creeping Oregon grape {Mahonia repens).

The soils are derived from sandstone parent material, and are a dry, brown, sandy loam. The site is at

3740-3840 ft.

Note: Most sandstone escarpment habitat in Carter County is on the Custer National Forest, but

small adjoining BLM parcels, and larger tracts ofBLM land in southwestern Carter County (Belcher

Mountain area) may have habitat appropriate for Asclepias ovalifolia.

SPECIES BIOLOGY: Ovalleaf milkweed spreads by rhizomes, perhaps enabling it to survive and

compete in the dense sod-forming grass and high shrub cover. This mode of vegetative reproduction

means that any count of flowering stems in a population does not represent actual numbers of

genetically discrete individuals and is likely to over-estimate the number of individuals.

This species, like all species of milkweeds, is adapted to cross-pollination by insects in having

stigmatic glands that adhere it insect visitors, and pollen that adheres into masses (poUinia) for mass-

transport. Despite the abimdant flowering activity among the 400+ stems in the Long Pines

population in 1994, only one plant was observed with fiTiit at the end of the growing season (Heidel

and Dueholm 1995). This may reflect a paucity of pollinators, or else other late-season conditions

that would have interfered with fruit set and development.

OTHER COMMENTS: The Long Pines population of ovalleaf milkweed is located in part of an

active allotment that is in good range condition. The primary sign of habitat alteration that may be

associated with livestock use is invasion by Kentucky bluegrass {Poa pratensis). Livestock usually

avoid milkweeds {Asclepias spp.) and find them unpalatable. However, the valleybottom habitat is

an area of concentrated use, and there is preliminary evidence at the Long Pines site to suggest that

trampling may be a detriment (Heidel and Dueholm 1995).

This species evidently survived the Long Pines fire, which burned as an understory fire in the

species' habitat. The fact of its persistence means only that it survives fires under the particular

timing and intensity of that event, and it cannot be interpreted as a general response without

additional information.

We have considered many but not all of the small, scattered BLM tracts adjoining Custer National

Forest that have sandstone outcrops. Therefore, while it is unlikely to be on BLM-administered land,

we have not ruled out the possibility and this survey does not provide a basis for changing its watch

status.
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Asclepias stenophylla A. Gray

NARROWLEAF MILKWEED
Milkweed Family (Asclepiadaceae)

CONSERVATION STATUS

U.S. Fish and Wildlife Service: None.

Bureau of Land Management: Watch.

Montana Natural Heritage Program: G4G5 SI; The species may be demonstrably secure

throughout its range, but may be critically imperiled in Montana where it is extremely rare.

DESRIPTION: Narrow-leaved milkweed is a perennial herb that grows from a stout underground

rootstock. The stems, usually a single or pair per plant, are decumbent or upright, usually

unbranched, 2-8 dm (8-30 in) long, and are filled with milky sap. The leaves are borne alternately to

sub-oppositely along the stem and are linear shaped and 8-18 cm (3-7 in) long, by 1-5 mm (0.2 in)

wide. The foliage is moderately to sparsely hairy. Umbrella-shaped clusters of 10-25 flowers are

nearly stemless in the leaf axils of the upper half of the stem. Each greenish-white to yellow flower

is 7-9 mm long and is borne on a hairy pedicel up to 1 cm long. Flowers have 5 reflexed corolla

lobes and 5 erect "hoods" which are tri-lobed at the tip and surround a central column. The erect,

spindle-shaped fhiits are 9-12 cm (4-5 in) long and less than 1 cm wide. Each fruit contains

numerous seeds which have white tails about 3 cm (1 in) long. Flowering in June-early July.

Both whorled milkweed {Asclepias verticillata) and plains milkweed (A. pumila) also have narrow

leaves but they both have more crowded often filiform leaves usually less than 1 .5 mm wide and

uniformly short in length. The flower clusters are borne on stalks that are greater than 5 mm long

rather than being nearly stemless in the leaf axils. The leaves of green milkweed {A. vihdiflora) , a

highly variable species, are sometimes linear, but the hoods of the flowers have rounded apices. A
hand lens reveals the three-lobed hoods of A. stenophylla that are diagnostic of the species. The

middle lobe of the hood is considered to be analogous to the "horn" of other milkweeds (adapted

from Great Plains Flora Association 1985, Dom 1984).

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Plains and Midwest;

from western Illinois west to eastern Montana,

eastern Wyoming and central Colorado, south to

western Arkansas and Texas (Great Plains Flora

Association 1986).

Montana distribution: Known from six locations

in Carter and Rosebud Counties.
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Carter County distribution: The five Carter County occurrences represent the majority in

the state. Most are in the northern end of the county. Prior to 1997, two populations were

known in the Custer National Forest on the Chalk Buttes and Long Pines units (Heidel and

Dueholm 1 995), and one population was known at Medicine Rocks State Park. Two
additional populations were found on BLM land in 1 997, one near Mill Iron in the northern

part of the county, and one in the Little Powder River drainage in the southwest part of the

county.

HABITAT: All Montana populations ofAsclepias stenophylla grow on grassy uplands with sandy

soils, often with scattered Pinus ponderosa. It is possible that its distribution on BLM lands in the

county corresponds with that of the Fox Hills Sandstone Formation (Ross et al. 1955), though there

are other settings with sandy soils in the county. The grasslands represent sandy range sites typically

dominated by needle-and-thread with threadleaf sedge plant associations {Stipa comata-Carex

filifolia p.a./ Other dominants may include prairie sandreed (Calamovilfa longifolia) and little

bluestem {Schizachyrium scopahum; syn. Andropogon scoparius). At the BLM sites, the populations

are near the ecotones of open stands of ponderosa pine {Pinus ponderosa). Associated forbs include

purple coneflower {Echinacea angustifolia), spiderwort {Tradescantia occidentalis), and green

milkweed {Asclepias viridiflora), species which are characteristic of sandy soils. Known Montana

sites are at 3100-3900 ft.

SPECIES BIOLOGY: All Montana populations are relatively small, the largest being those at

Medicine Rocks State Park and at the Rosebud County site, with around 1 00 plants each. Twenty-

six plants were found at the BLM Mill Iron site while only ten plants were found in the Little

Powder River population. Both areas were thoroughly surveyed, indicating that these are probably

small, isolated populations. All plants in these populations were in flower at the survey dates in early

July. Both of the Custer National Forest populations are extremely small, consisting ofjust six

plants in each observed in 1994. Fruit production has not been observed in Montana populations.

Reproduction in these small isolated populations may be limited by pollination, as the species, like

all milkweeds, is adapted to cross-pollination by insects.

OTHER COMMENTS: The habitats of the BLM populations are grazed by sheep at the Mill Iron

site, and by cattle at the Little Powder River site. Some species ofAsclepias are known to be

poisonous to livestock, especially sheep, but the plants are reportedly rarely eaten if other forage is

available (Great Plains Flora Association 1986). However, browsing of plants to the ground,

probably by sheep, was observed at the Mill Iron site. Range condition in the vicinity of the

populations was at the low end. The Mill Iron site is on a small, isolated BLM tract surrounded by

private ranchlands. Due to few populations, small population size, and presence of potential threats,

we recommend that current BLM Watch status be changed to Sensitive status for this species.

This is one of several sand-loving species in the coimty that are often found with other species of

special concern where the habitat is extensive and/or in good condition.
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Astragalus barrii Barneby

BARRS MILKVETCH
Bean Family (Fabaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None. It had once been considered a candidate for listing

(C2), but was dropped for being more common than originally known (3C).

Bureau of Land Management: Watch.

Montana Natural Heritage Program: G3 S3; Vulnerable because of rarity, both throughout

its range and in Montana.

DESCRIPTION: Barr's milkvetch is a perennial that forms low, dense mats, with prostrate or

ascending stems up to 2 cm long from a woody rootcrown. Leaves have 3 narrowly lance-shaped

leaflets, are 1-4 cm long; and have membranous stipules. Leaves and stems are densely covered with

short white hairs. Purple or pinkish-purple flowers are borne in short stalked, narrow, open, few-

flowered inflorescences. Flower petals are 7-17 mm long and the calyx is 3-5 mm long and densely

covered with long, white hairs. The sparsely white-hairy pod is narrowly elliptical and 4-8 mm long

and 1-2 mm in diameter. Flowering in May to early June. The timing of flowering makes early

season surveys essential for locating populations of the species.

Vegetatively, Barr's milkvetch is similar to other mat forming, 3-leaflet species of the genus in

Montana, tufted milkvetch {A. gilviflorus), summer orophaca (A. hyalinus), and Sweetwater

milkvetch {A. sericoleucus var. aretiodes). The first two of these species overlap with Barr's

milkvetch in their geographic distributions and flowering material is needed for positive

identiflcation. Astragalus gilviflorus and A. hyalinus have larger flowers with a calyx 6-16 mm, and

with whitish to cream colored corollas. They also have flower stalks (peduncles) which are short (<

3.5 mm) or absem, compared to Astragalus barrii peduncle length (7-24 mm). Astragalus gilviflorus

is widespread over the state and common. Astragalus hyalinus is occasional in Big Horn, Carbon,

Rosebud and Powder River counties; locally common in the Pryor Mountains; and A. sericoleucus

var. aretiodes is restricted to the Pryor Mountains.

GEOGRAPHIC DISTRIBUTION

Global distribution: Barr's milkvetch is a regional endemic known only from southeastern

Montana, southwestern South Dakota, and northeastern Wyoming (Heidel and Marriott

1996).

Montana distribution: Southeastern Montana in Bighorn, Carter, Powder River, and

Rosebud counties.
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Carter County distribution: The occurrence

record in Carter County represents a 1 943

collection "from Ekalaka" which is cited in

Bameby (1964). Field surveys in 1986 and

1989 in the vicinity of Ekalaka did not relocate

the species. In the course of this study, we have

ruled out the likelihood of it occurring on BLM-
administered land in the vicinity of Ekalaka. We
have also ruled out the likelihood of it in most of

northern Carter County, but not in the whole

county. The timing or extent of baseline survey in

western ends of the county with potential habitat was not suited for inventorying this species.

These areas may be similar to the populations along the Powder River breaks in Powder

River Covmty.

In the plant association and community type constancy/cover tables (Appendix A), mat

forming 3-leaflet milkvetches were provisionally identified as tufted milkvetch (Astragalus

gilviflorus; ASTGIL), which is many magnitudes more common as well as more widespread

in distribution than Barr's milkvetch.

HABITAT: Montana habitats of Barr's milkvetch are mostly sparsely vegetated knobs and buttes,

usually with dry, fine-textured, often calcareous soils. Many are situated along rivers or streams,

where downcutting has exposed shale and siltstone outcrops. It appears to be a poor competitor. The

species is often locally confined to specific soil types and rock formations. The highest known

numbers are on silty soils of the Midway series, representing calcareous, platy, soft shale with a

montmorillonific clay component (Heidel and Marriott 1996). However, it is apparently not

restricted to this series in the state.

The occupied microhabitat represents clayey and shallow clay range site associations that are

sparsely vegetated and usually have scattered bunchgrass (bluebunch wheatgrass; Pseudoroegneria

spicata, syn. Agropyron spicatum). The surrounding landscape varies from sparsely forested to open

plains, with various plant and range associations. The known occurrences span 2950-4160 ft.

SPECIES BIOLOGY: The potential life span and population age structure for this species is

unknown, though other members of the group Orophaca can live in excess of 25 years. Barr's

milkvetch is considered prolific with fertile pods (Bameby 1964), though it has been noted that some

populations and some drought years have little or no flowering activity (Heidel and Marriott 1996).

The individual plants of a population are often broadly dispersed across the landscape, with

population distribution apparently related to available substrate and local outcrop patterns. There are

a few populations that have been documented with over 1000 individuals total.

OTHER COMMENTS: Barr's milkvetch is known from BLM-administered lands elsewhere in its

range. More complete status information is presented in Schassberger (1990) and Heidel and

Marriott (1996). This study does not provide any new information for reconsidering its status.
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Astragalus racemosus Pursh

RACEME MILKVETCH
Bean Family (Fabaceae)

CONSERVATION STATUS

U.S. Fish and Wildlife Service: None.

Bureau of Land Management: Watch

Montana Natural Heritage Program: G5 SI; the species as a whole is demonstrably secure

globally, but may be critically imperiled in Montana where it is extremely rare. Note: This

study provides a basis for changing the state rank.

DESCRIPTION: Raceme milkvetch is a coarse, herbaceous perennial with few to many erect

stems, 15-70 cm (6-28 in) high, from a woody taproot and branched rootcrown. The pinnately

compound leaves are 4-15 cm (2-6 in) long with 11-31 narrowly to broadly elliptic leaflets. The

foliage is thinly to densely covered with short basally attached hairs. Inflorescences with 15-70

densely clustered flowers arise from the axils of the upper leaves. Nodding, whitish flowers are 16-

21mm (ca. 0.5 in) long with a partially reflexed upper petal and purplish tinged lower petals.

Astragalus bisulcatus seen in Carter County during this study had purplish flowers, but color is

variable for the species. The calyx is 8-1 1 mm long and glabrous (lacking hairs) or with scattered

hairs. The pendent, oblong-elliptic pods have a basal stalk, 3-7 mm long, and are glabrous, triangular

in cross-section; the 3 faces flat and or equal width or nearly so, and 15-30 mm (ca. 1 in) long.

Flowering in late June - early July.

The combination of coarse, erect stems, short basifixed pubescence, and pendent pods that are

triangular in cross-section is diagnostic of this species in the Northern Great Plains. Manuals (Dom

1984, Great Plains Flora Association 1986) use the character of united stipules of the basal leaves to

key Astragalus racemosus, however, this character was not observable on Carter County plants

(growing stems had apparently split the cormection). Mature fruit are required to distinguish A.

racemosus from whitish flowered forms of two-groove milkvetch {A. bisulcatus). Pods of the latter

are flattened dorsiventrally (top to bottom) rather than trigonously; the dorsal side is convex and the

ventral side is doubly grooved or depressed. Drummond's milkvetch {Astragalus drummondii),

another coarse, whitish flowered milkvetch occurring in Carter County, differs by having foliage

with long spreading hairs.

Note: We have been treating all collection records of raceme milkvetch in Montana as one variety,

Astragalus racemosus var. longisetus Jones, in keeping with Lesica and Shelly (1991). However, at

least one of these collections ofAstragalus racemosus (Lesica #4565), from Carter County, has been

annotated by Rupert Bameby, specialist of the genus, as A. r. var. racemosus. This variety differs

from var. longisetus by having a shorter calyx (7.3-9 mm vs. 10-19 mm) and shorter calyx teeth (1-

3.5 mm vs. 5-10 mm), and by having narrower leaves (linear to elliptic vs. broadly elliptic to ovate-
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oblong) (Bameby 1964). The duplicate of the annotated specimen at MONTU (Herbarium at U. of

Montana) has calyx 1 2 mm long with teeth 7 mm long. A collection from Fallon County, Montana
(Lesica #4280) has calyx 8 mm long with teeth 3 mm long. Our collections from Carter County
(Vanderhorst 5695, 5713) have relatively short calyces (about 8 mm) and teeth (3-5 mm), but

relatively broad basal leaflets. Plants intermediate between the two varieties are reported from

Colorado, Kansas, and Nebraska (Great Plains Flora Association 1 986). Further collecting and

consultation will be required to determine which variety or varieties occur in Montana.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Plains; Astragalus racemosus var. longisetus is found in the

western Great Plains in southwest South Dakota, northwest Nebraska, eastern Colorado and

eastern New Mexico (Great Plains Flora Association 1 986), eastern Wyoming (Dom 1 992),

and eastern Montana. Note: The nominate variety has a broader and sometimes sympatric

distribution (Bameby 1 964), from western Minnesota to southern Saskatchewan south to the

Texas panhandle (Great Plains Flora Association 1 986).

Montana distribution: Carter and Fallon counties.

Carter County distribution: Prior to this study

raceme milkvetch was known by one 1938

collection with uncertain location data and, more

recently, from one location on state land along

Highway 212 east of Hammond. In 1997, five

populations were found on BLM land and an

additional population was found along the roadside

on private land. These occurrences are scattered

across the southern half of the county, and there is

a possibility that the range extends north along the

Powder River breaks.

Astragalus racemosus

PtOBtam May 1998

HABITAT: Raceme milkvetch is confined to and is an indicator of selenium soils (Great Plains

Flora Association 1986). It usually grows on "gumbo"; usually in "low sites with an abundance of

alkali" (Barr 1983). These soils with high selenium content are found locally on substrates derived

from marine shales. Another selenium indicator, prince's plume {Stanleya pinnata), grows in the

same habitat at two Carter County sites. Vegetation of the sites varies from grasslands to sagebrush

steppe and greasewood communities. The largest known population with the most robust plants

occurs on gentle slopes of a low relief shale ridge with an excellent quality upland Elymus

lanceolatus/Stipa viridula (ELYLAN/STIVIR) grassland with eroded scabby patches supporting

Eriogonum pauciflorum (ERIPAU) communities. This stand has among the highest diversity of

forbs observed in Carter County. In contrast, high population numbers were also found in Stipa

comata/Carexfilifolia (STICOM/CARFIL) grassland. This population is on the edge of the contact

zone between sandstone and shale substrate parent materials and is a meeting and mingling of

dominance by wheatgrass {Elymus lanceolatus and/or Pascopyrum. smithii) on shale and

STICOM/CARFIL on sandstone. In the breaklands at the southeastern comer of the County

(Wymonkota) a few plants were also found near the contact zone of sandstone and shale outcrops
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where the vegetation is a mingUng of dominants from sagebrush steppe (ARTTSW/ELYLAN) and

STICOM/CARFIL grassland types. Smaller populations ofAstragalus racemosus were found in

shrub dominated communities, including Artemisia tridentata ssp. wyomingensis/Elymus lanceolatus

(ARTTSW/ELYLAN) and Sarcobatus vermiculatus/Elymus lanceolatus (SARVER/ELYLAN)
habitat types. The elevation ranges from 3000-3760 ft.

SPECIES BIOLOGY: The species is considered short-lived (Barr 1983). The largest population

documented to date in Montana was found in 1997 on BLM and private land above South

Cottonwood Creek. It was estimated to consist of about 2,000 plants covering over 40 acres, and

included many extremely robust plants with high fruit production judging from the quantity of

maturing fruits observed in mid-July. Relatively high numbers (about 100 plants) were also observed

at East Finger Buttes but at the time of survey in mid-August all plants observed were vegetative or

had naked flower stalks, with no fruits, indicating either fruit dispersal or flower abortion. Several

fruiting plants were observed along the roadside near Three Peaks, but the occurrence is on private

property and was not completely surveyed. White-flowered plants with immature fruits were also

observed at the northwestern end of the block of BLM-administered land lying southeast of Chalk

Buttes; but verification was not possible. Relatively few plants were seen at the other 3 locations

surveyed in 1997, but these were sometimes widely scattered across large areas of potential habitat,

making complete survey difficult. Most of the plants in these small populations were vegetative and

identification hinged on encountering a single reproductive plant.

OTHER COMMENTS: Astragalus racemosus accumulates selenium and may cause poisoning of

livestock. The Great Plains Flora Association (1988) reports that the species is rarely eaten by

livestock, however, other species ofAstragalus are reported to cause addiction leading to "locoism".

No browsed plants were observed but all populations found were in good condition rangelands

without evidence of recent livestock use. The site of the largest A. racemosus population has

unusually high forb diversity and high cover by green needlegrass (Nasella viridula) indicating

excellent range condition for the particular range site. It is possible that allotment ranchers keep

livestock away from areas that are known to have selenium soils or time the season of use to avoid

poisoning effects. The range literature does not indicate whether y4. racemosus is an increaser or

decreaser under grazing. The fact that its largest knovm numbers are in noteworthy range condition,

and that this is a species of concern to all livestock operators, means that it warrants range

management attention if not a watch status.

The number of new occurrences documented in the course of this study provides evidence for

changing its state status from SI to S2. Its status would be changed again if additional occurrences

are found or if it increase with grazing in Montana.
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Chenopodium subglabrum (S. Watson) A. Nelson

SMOOTH GOOSEFOOT
Goosefoot Family (Chenopodiaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None.

Bureau of Land Management: Watch (USDI BLM 1996).

Montana Natural Heritage Program: G3 SI; Vulnerable globally because of rarity, and

may be critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Smooth goosefoot is an annual with erect, simple or highly branched stems 2-3

(8) dm (8-16 in) high. The alternate leaves are glabrous, up to 3 cm (1 in) long, have a single vein

and are linear with entire margins. Flowers are small, green, and grouped in remote clusters along

the branched stem. Each flower lacks petals but has 5 glabrous sepals. The 1 -seeded fruit is

compressed hemispheric and ca. 1-2 mm across, exposing a jet-black fruit at maturity that readily

separates from the pericarp (fruit wall). Fruiting in late June-July.

Chenopodium subglabrum sometimes occurs with and is closely related to C. leptophyllum. They

both have linear, single-veined leaves, but the latter are farinose white. Chenopodium leptophyllum is

also distinguished by densely clustered glomerules, a relatively unbranched growth form, fruits

usually 1 mm or smaller, and seeds which do not readily detach from the pericarp.

Note: Some of the species in the goosefoot genus are exotic gardening nuisances (e.g., lamb's

quarters; Chenopodium album) and many are armuals that increase in weedy settings, but this species

has not been foimd outside of a narrow range of natural settings where it occurs in the northern Great

Plains.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Specimen review may be needed to clarify distribution. It is known

from Manitoba to Alberta, south from Kansas to Utah and Nevada. It is recorded from

Washington, Idaho and Oregon, but only one of the five diagnostic characteristics above are

consistent with the source, Hitchcock et al. (1994). It is also reported in Gleason (1952) from

western Missouri and in Crawford (1975) from Michigan. It is tracked in eight states and

provinces at present (Alberta, Manitoba, Saskatchewan, Montana, Nebraska, North Dakota,

South Dakota, and Wyoming.)
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Montana distribution: Small sand dune areas

and to unknown extent on major eastern rivers;

including three locations in Carter, Cascade, and

Custer counties.

Carter County distribution: One population is

known at Medicine Rocks State Park. Note: It is

known from downstream on the Little Missouri

River in North Dakota (North Dakota Natural

Heritage Program 1990, 1993), but there are no

BLM-administered lands adjoining this river in

Montana.

Chenopodlum tubglabrum
Smooth Goosefoot

HABITAT: Chenopodium subglabrum grows in extremely loose, sandy soils. In Montana, two of

the populations (including the Medicine Rocks occurrence) are on sand dune habitats, and the third is

on a sandbar or sandy terrace along the Powder River that might no longer be extant. The species

was not found on BLM lands surveyed in 1997, and is unlikely to occur on BLM-administered lands.

SPECIES BIOLOGY: Smooth goosefoot is an annual species. It occurs in low numbers and low

density (North Dakota Natural Heritage Program 1 990), and its persistence is vulnerable to extreme

wind or water erosion scouring events, as well as to long-term vegetation change that increases cover

and competition. Like other species of the genus, it is wind-pollinated and is likely to have seeds

that can survive more than one year until they germinate. It produces relatively few seeds per plant,

so seedling establishment is presumed critical in species' life history.

OTHER COMMENTS: This species is very unlikely to occur on BLM-administered land in Carter

County. But this study does not address BLM-administered lands throughout the state, so we do not

have any new information for recommending change to its statewide status.

Noxious weeds like leafy spurge {Euphorbia esula) can over-run this species sandy habitat and they

threaten the species elsewhere in its range. This threat is low or absent at the Medicine Rocks State

Park to date. Tamarisk {Tamarix chinensis) is invading the locale on the Powder River where the

species was collected in 1973.

This is one of several sand-loving species in the county that are often found with other species of

special concern where the habitat is extensive and/or in good condition.
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Cyperus schweinitzii Torrey

SCHWEINTZ' FLATSEDGE
Sedge Family (Cyperaceae)

CONSERVATION STATUS

U.S. Fish and Wildlife Service: None.

Bureau of Land Management: Watch.

Montana Natural Heritage Program: G5 SI; Demonstrably secure globally, but may be

critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Schweinitz flatsedge is a grass-like perennial with stems, 10-40 cm (4-16 in)

high, from short, irregularly swollen rhizomes. The are 1 -4 mm wide and located mostly near the

base. The inflorescence is subtended by 3-6 long leaf-like bracts, some wider than the leaves. The

inflorescence is made of up ascending clusters of flattened spikelets that are 5-25 mm long, borne on

very short to long stalks. Flowers consist of only a small pointed scale, ca. 3-4 mm long, subtending

3 stamens and an ovary. The seed is triangular in cross-section. Fruiting in late June-August.

This is the only perennial CYPERUS in Montana, and the only one occurring in an upland habitat.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Lakes, Midwest and Great Plains, with many outliers; from

Quebec to Alberta, south to New Jersey, Texas, and New Mexico (Great Plains Flora

Association 1986).

Montana distribution: Scattered dune and

outcrop areas and possibly along major eastern

rivers; a total of six occurrences are now known

from Carter, Cascade, Custer, and Sheridan

counties.

Carter County distribution: Prior to 1997,

Cyperus schweinitzii was known from one

population at Medicine Rocks State Park. In

1 997 two populations were found on BLM land

in the vicinities of Mill Iron and Pine Hill in the

north part of the county.

Cyperus schweinitzii

Schweinitz' Flatsedge

HABITAT: The species is restricted to sand dune habitats or colluvial slopes below eroding

sandstone outcrops. The Custer County occurrence is near the Yellowstone River possibly in
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similar colluvial setting. In Carter County, the largest population at Medicine Rocks is in early

successional habitat of active sand dunes. The two BLM populations are more isolated and are

confined to southerly aspects below sandstone outcrops. The outcrop settings support scattered

ponderosa pine and grassland mosaics with Cyperus schweinitzii occupying ecotones of the

dominant community types with rock outcrop. Dominant grass species in these habitats include

prairie reedgrass (Calamovilfa longifolia), little bluestem {Schizachyrium scoparium; syn.

Andropogon scoparium) and needle-and-thread {Stipa comata). The threadleaf sedge {Carexfilifolia)

is sometimes a dominant species. Other species associated with its sandy habitat include spiderwort

{Tradescantia occidentalis) and yucca {Yucca glauca).

SPECIES BIOLOGY: Carter County BLM populations are small, the Pine Hill occurrence had an

estimated 100 aerial stems across about 1 acre of habitat, while the Mill Iron site had only 1 1 stems

confined to the south side of a small outcrop. Since the plants are rhizomatous, these numbers are

high estimates of the actual number of genetically distinct individuals. The population is larger at

Medicine Rocks State Park (over 500 stems), and largest and far more extensive in Sheridan County

in the Medicine Lake Sandhills complex (Cooper and Heidel 1998).

OTHER COMMENTS: Range conditions in the vicinity ofBLM Carter County populations was at

the low end, and grazed by sheep. The population areas are confined to steep or rocky areas that are

less heavily grazed. No browsed plants were seen. It is difficult to assess the impact of grazing on

Cyperus schweinitzii because the area of these populations (Mill Iron and Pine Hill vicinities) has

among the longest histories of grazing in Montana. Whether the current small populations are relict

numbers protected by topography, or are naturally small and limited by other habitat constraints, is

uncertain. The large population at Medicine Rocks State Park is protected from grazing. Due to

uncertain population trends and responses, we recommend that BLM Watch status be retained.

This is one of several sand-loving species in the county that are often found with other species of

special concern where the habitat is extensive and/or in good condition.
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Dalea villosa (Nuttall) Sprengel

SILKY PRAIRIE CLOVER
Bean Family (Fabaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: none

Bureau of Land Management: Watch (USDI BLM 1996).

Montana natural Heritage Program: G5 SI; demonstrably secure globally, but may be

critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Silky prairie clover is a perennial herb with ascending, branched stems, 20-35

(50) cm (8-14 in) high, arising from red-orange roots and rootcrown. The alternate, pinnately

compound leaves are 2-4 cm (ca. 1 in) long and have 11-21 linear leaflets. Foliage has numerous

sunken glands and is densely long and hairy. Pink to rose-purple flowers are densely crowded in

cylindrical spikes, 3-12 cm (1-5 in) long, at the ends of stems and branches. Each flower is 4-6 mm
long and has 4 separate petals, a densely spreading-hairy, 5-lobed, cup-shaped calyx, and 5 stamens

that are usually longer than the petals. The narrowly egg-shaped pods are 2-3 mm long and densely

long-hairy. Flowering in July-August.

Other Dalea species in Montana usually have 1 1 or more leaflets, and are not as conspicuously hairy.

Its flowers form an elongate spike and its stems are more highly-branched than other species in the

genus; it may superficially resemble a shrub in its growth form. The combination of long-hairy calyx

and 5 stamens further separate this from other species of Dalea and species of scurfpea (Psoralea)

and leadplant (Amorpha).

GEOGRAPHICAL DISTRIBUTION

Global distribution: Midwest and Great Plains,

from western Wisconsin and southern Manitoba

to southern Saskatchewan and eastern Montana,

south to Oklahoma, Texas and Colorado (Great

Plains Flora Association 1986).

Montana distribution: Carter County.

Carter County distribution: Prior to 1997, one

population was known from the state at Medicine

Rocks State Park. Another population was found

in 1997 adjoining and possibly extending onto

BLM land in the vicinity of the Humbolt Hills in

northeastern Carter County.

silky Prairie Clover

vQ
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HABITAT: Throughout its range, silky prairie clover grows in very sandy substrates in habitats

ranging from dunes to sandy prairies and open woodlands (Great Plains Flora Association 1 986). It

occupies loose, upland sandy range sites in Montana. The Medicine Rocks population is in early

successional sand dune habitat in an area with little cover by ponderosa pine {Pinus ponderosa). The

sparse vegetation is dominated by needle-and-thread {Stipa comata). The BLM Watch species,

Schweinitz' flatsedge (Cyperus schweinitzii) is an associate. The Humbolt Hills site is a small

blowout between isolated sandstone outcrops with associated species including prairie sandreed

{Calamovilfa longifolia) and the BLM Watch species, narrowleaf penstemon {Penstemon

angustifolia)

.

SPECIES BIOLOGY: The species is a long-lived perennial that is adapted for insect pollination. It

is aptly named as "silky" for the dense hairs that lie flat against the leaflets that give it a silky sheen,

and are adaptation to its dessicating habitat.

The Medicine Rocks population has been estimated at over 200 plants; noted in 1 992 as having

notable vigor and many stems. The Humbolt Hills occurrence consisted of more than 10 plants

begirming to flower in early June, but a complete survey was not conducted.

OTHER COMMENTS: The Medicine Rocks population was noted as having notable vigor and

multiple stems in 1992, the year following wildfire. The species is palatable to livestock and is

generally considered to be a decreaser (Smith 1976). The Humbolt Hills population is at the edge of

oil field development, but the single suitable spot where it was noted was not affected by the

associated oil field roads and facilities.

Survey ofBLM and State land in the Humbolt Hills is needed to determine the extent of the Dalea

villosa populations there. It may warrant consideration as a watch species. No new information is

available from BLM lands out of this study so there is no basis for considering a status change. This

is one of several sand-loving species in the county that are often found with other species of special

concern where the habitat is extensive and/or in good condition.
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Eriogonum visheri A. Nelson

VISHER'S BUCKWHEAT
Buckwheat Family (Polygonaceae)

CONSERVATION STATUS

U.S. Fish and Wildlife Service: None. It was formerly listed as Category 2 (USDI Fish and

Wildlife Service 1993), however, listing of this category was discontinued by the service in

1996 (USDI Fish and Wildlife Service 1996). Prior to that, a South Dakota status report on

the species (Ode 1987) had recommended removing it from consideration (3C).

Bureau of Land Management: None. Watch status is recommended, as is consistent with

BLM status in adjoining states.

Montana Natural Heritage Program: G3 SI; Vulnerable due to rarity throughout its range.

It did not have a state rank prior to this study, in which it was documented for the first time in

the state.

DESCRIPTION: Visher's buckwheat is an annual with a slender taproot and much-branched single

stem, 15-25 cm tall. Leaves are glabrous, in a basal rosette, the blades ovate to reniform, 15-20 mm
long. Bracts of the inflorescence are elliptic, involucres are on slender peduncles or sessile in an

erect or spreading inflorescence. Flowers are 1-few per involucre, yellow. Flowering in late June-

July.

Readily distinguished from the other two annual species oi Eriogonum in Montana; annual

buckwheat {E. annuum) has cauline (stem) leaves rather than a distinct basal rosette, and nodding

buckwheat (£. cemuum) has strongly reflexed involucral peduncles rather than an erect to spreading

inflorescence.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Visher's buckwheat is a regional endemic known only from western

South Dakota, southwestern North Dakota, and now southeastern Montana (Heidel and

Dueholm 1995, Ode 1987, Vanderpool 1993).

Montana distribution: Visher's buckwheat

was found for the first time in the state during

his study. No other sites are known for the

species in Montana.

Carter County distribution: The single known

population is located on BLM land in the

badlands along the Powderville Road, near the

western edge of the county.

Eriogonum vIshBri
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HABITAT: Throughout its range, Visher's buckwheat is restricted to sparsely vegetated, highly

erodable sedimentary outcrops with badlands topography. In North and South Dakota, the species

has been found on at least three geologic formations, the Hell Creek formation, where it is most

abundant, a phase of the Pierre formation, and a formation in the White River group (Ode 1987,

Vanderpool 1993). The Carter County, Montana population is in badlands of the Hell Creek

Formation. At the Carter County site, all plants in the population were confined to dense clay

alluvial outwash flats at the bottoms of eroded shale mounds, but elsewhere the species also occupies

mid- and upper-slope positions in badlands. Ode (1987) characterized the growing substrates of

Ehogonum visheh in South Dakota as heavy clay textured entisols, sodium affected, and nutrient

poor, with low organic matter, low infiltration rates, and high shrink-swell potential. Few plants are

adapted to these harsh conditions, and vegetation is sparse. The soils at the Montana site were

derived from eroding bentonite and were vesicular silt.

The habitat of the Montana population was sparsely vegetated, with over 90% exposed bare ground.

Commonly associated plant species at the Montana site, included: shadscale {Atriplex confertifolia),

Wyoming big sage {Artemisia tridentata ssp. wyomingensis), leafy musineon {Musineon

divaricatum), white prairie onion {Allium textile), thick-spiked wheatgrass {Elymus lanceolatus),

bottlebrush squirreltail {Sitanion hystrix), winterfat {Kraschnekovia lanata), desert evening-primrose

{Oenothera cespitosa), and Gardner's saltsage {Atriplex gardneri).

SPECIES BIOLOGY: The Montana population was discovered in early June, exceedingly early in

the flowering stage. A complete survey was conducted in mid-July when most plants were in full

flower. A total of about 1,000 plants were estimated in 4 subpopulations covering a total of about 40

acres across less than 1 mile of badlands front. The population is centered around and straddles the

Powderville Road. This population number is relatively high while site acreage is relatively low

compared to average size estimates of South Dakota populations (Ode 1987). High plant densities

may reflect favorable growing conditions during the relatively cool, wet growing season of 1997.

Populations of annuals often undergo major fluctuations in response to climate, and may remain

dormant as seedbanks in unfavorable years.

OTHER COMMENTS: The Montana population of Eriogonum visheri lies within rangeland

grazed by cattle and horses. Much of it is situated near the upper end of a pasture fenceline, so its

distance from water may limit the levels of use. The associated vegetation is relatively sparse for

attracting livestock to the immediate area of the population. Though most plants were in positions at

the base of slopes readily accessible to livestock, no browsed or trampled plants were observed.

Elsewhere in its range, its outwash habitat may be trampled with early-season livestock use,

affecting its suitability for species' seed germination.

Ode (1987) identified invasion of habitat by exotic weeds, summer cypress {Kochia scoparium) and

Russian thistle {Salsola iberica, as a primary potential threat to populations in South Dakota. Neither

of these was observed at the Montana population site, but cheatgrass {Bromus tectorum), Japanese

brome (Bromusjaponicus), and yellow sweetclover {Melilotus officinalis) are locally abundant

weeds that may have potential for invading the population area. This regionally endemic species is

recommended for addition to the ELM watch list in Montana, consistent with its recognition

elsewhere in its range, because land management actions affect weed populafions.
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Linaria canadensis (L.) Chaz. var. texana (Scheele) Pennell

BLUE TOADFLAX
Figwort Family (Scrophulariaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None.

Bureau of Land Management: None.

Montana Natural Heritage Program: G4G5 SI ; Probably secure on a rangewide basis, but

may be critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Blue toadflax is a slender annual with erect, unbranched stems, 1-5 dm (4-20 in)

tall. There is a rosette of prostrate stems at the base; the leaves of which are narrowly oblong, 5-10

mm long, and opposite or in whorls of 3. Stem leaves are narrower; the lower are opposite or in

whorls of 3, becoming alternate above. Foliage is glabrous, often with a thin, bluish, waxy coating.

Short-stalked flowers are borne in an elongating, spike-like inflorescence. The snapdragon-like blue

flowers, 8-12 mm long, have 5 sepals and a 2-lipped corolla. The lower lip is horizontal and 3-

lobed, while the upper is 2-lobed and erect. There is a linear, down-curved spur, 2-1 1 mm long, at

the base of the corolla. The fruit is a globose, many-seeded capsule, 2-4 mm high. Flowering in

May-June.

The blue, spurred flowers and basal rosette of prostrate stems are diagnostic.

Current taxonomic treatments regard this as a distinct species, Nuttallanthus texanus (Scheele) D. A.

Sutton. There are no other closely related species or varieties in the state. It is not to be mistaken by

its common name with the exotic species, Dalmatian toadflax {Linaria dalmatica); treated in a

separate genus by this taxonomic revision.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Eastern 2/3 of the United

States, southeastern Canada, northern Mexico,

and along the Pacific Coast from British

Columbia south to Baja (Great Plains Flora

Association 1986).

Montana distribution: Two occurrences are

known from eastern Montana in Carter and

Dawson counties.

Carter County distribution: The species was

collected in 1 986 by Peter Lesica fi-om the Alzada

Unaiia t

Blue Toadflax
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Oaks in the vicinity of Sheldon Creek (Section 32).

There are stands of oak {Quercus macrocarpa) on both BLM and private land in this section,

and precise location of the population is not known. The small BLM tract in section 32 was

not visited in 1997. Habitat matching the label description on BLM land in adjoining section

31 was surveyed in 1997, but Linaria canadensis was not found, nor was the species found

elsewhere in the county.

HABITAT: Throughout its range, Linaria canadensis commonly grows in sandy soils (Great Plains

Flora Association 1986, Hitchcock and Cronquist 1973), but the Alzada Oaks population is on clay

derived from Mowry shale. Several plant species and communities typically found in sandy habitats

follow this pattern, for example both ponderosa pine (Pinus ponderosa) and prairie sandreed

(Calamovilfa longifolia) are community dominants on both shale and sand substrates in Carter

County.

The vegetation in the same section as the occurrence is woodland with a mixture of Rocky Mountain

juniper {Juniperus scopulorum), bur oak {Quercus macrocarpa), and ponderosa pine {Pinus

ponderosa). Associated forbs include the annuals Torrey's cryptantha {Cryptantha torreyana),

white-stemmed mentzelia {Mentzelia albicaulis), bushy mentzelia {Mentzelia dispersa) and six-

weeks fescue {Vulpia octojlora). Undergrowth in this oak woodland is sparse, but with a high

diversity of annuals: eight species were found in a 1/10 acre plot (see discussion oi Quercus

macrocarpa/Juniperus scopulorum in the ecology section of this report). The bentonitic substrates of

these woodlands are droughty and have high shrink-swell potential, thus inhibiting growth of many

perennial forbs. Many annuals are adapted to the low levels of competition created by severe

conditions, and survive these conditions by remaining dormant as seeds in unfavorable years or

times of the season.

SPECIES BIOLOGY: In June of 1986 when it was collected, the population was estimated to

consist of 100-1,000 plants in flower and with fruit. Populations of annuals often undergo dramatic

fluctuations in response to climate, and may remain dormant as seedbanks in unfavorable years. Blue

toadflax is a winter annual (Great Plains Flora Association 1986), thus seed germination and

seedling development are most affected by soil moisture availability in the fall.

OTHER COMMENTS: Occurrence oi Linaria canadensis on BLM land in Carter County has not

been confirmed. BLM Sensitive status of Quercus macrocarpa potentially provides some protection

of potential habitat for Linaria canadensis in Carter County. Conservation management ofBLM oak

woodlands as rare native plant associations will provide more protection for native understory plant

species. The primary threats to these communities are livestock grazing, bentonite mining and

associated roads, and the weed infestations that are potentially facilitated by these activities. Native

annuals are often adapted to disturbance, but these events also promote introductions of exotic

species, which may be more competitive. Lacking information on precise location, land ownership,

and population viability of the Alzada oaks population, retention of current BLM Watch status of

Linaria canadensis is appropriate.
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Maianthemum canadense Desf. var. interius Fern.

WILD LILY-OF-THE-VALLEY
Lily Family (Liliaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: None

Montana Natural Heritage Program: G5 SI; in reviewing its state rank, we have

determined that it is more appropriately ranked "SH" - knowoi only from historic records.

DESCRIPTION: Wild lily-of-the-valley is a rhizomatous, perennial herb with sparsely hairy

zigzag stems that are 8-20 cm high. The 2-3 elliptical leaves are ca. 8-20 cm long and have a shallow

basal lobe or short petiole that partly surrounds the stem. The small, white flowers are borne in a

tightly branched terminal inflorescence. The flowers have 4 stamens and 4 narrow, undifferentiated

perianth segments, or tepals, that are ca. 2 mm long. The ovary matures into a red, 1-2 seeded berry

that is ca. 3 mm wide. Flowering in June.

Species of Smilacina (Maianthemum) and Disporum have more leaves and much larger fruits. Both

genera have six tepals and six stamens.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Southern Canada to

North Carolina and west to Montana and

Wyoming.

Montana distribution: Carter County

Carter County distribution: There is only

one record from the county, a collection in

1948, from the Little Missouri River south of

Alzada.

wild Lily-oMha-Vallay

HABITAT: It is a plant of deciduous forest, woodlands and clearings. At the edge of its range in

adjoining states it is known from oak and aspen woodlands.

SPECIES BIOLOGY: Unknown in Montana.
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OTHER COMMENTS: This species has not been sought outside ofBLM lands. It seems unUkely
that this species could survive the encroachment of tall exotic grasses, which appears to be pervasive

in area valleybottoms.
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Mirabilis hirsuta (Pursh) MacM.

HAIRY FOUR-O'CLOCK
Four-0' Clock Family (Nyctaginaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: Watch

Montana Natural Heritage Program: It was ranked G5 SI on the most recent state list

(Heidel 1 997); demonstrably secure globally, but may be critically imperiled in Montana due

to extreme rarity. During the 1 997 field season, new information was gathered that provided

a basis for changing its rank to SU; status unresolved as vulnerable, no longer tracked as a

state species of special concern, moved instead to the watch list.

DESCRIPTION: Hairy four-o'clock is a perennial herb from a stout taproot topped by a branched

root crown. Stems are usually unbranched and erect, stand 2-12 dm tall, and lower stems are densely-

covered by long, multicellular hairs. The opposite leaves lack, or have short (< 5 mm) petioles, and

have blades, 2-12 cm long, which are variable in shape and vestiture, ranging fi-om lance to egg to

diamond shaped, and from long to short hairy or rarely nearly hairless. Five lobed, greenish to

purplish tinged, calyx-like involucres, 4-10 mm long, are borne terminally and in leaf axils. Each

involucre encloses usually three flowers. The flowers lack corollas but have pale pink to purplish

red, tubular corolla-like calyces, 8-12 mm long, and 3-5 exerted stamens. As fruits mature, the

calyces harden around them to form a five ribbed, roughened or tuberculate, olive to brown, densely

to sparsely hairy accessory fhiit, 4-5 mm long. Flowering in July-early August.

Mirabilis hirsuta is distinguished ft-om other Montana species in the genus by having lower stems

hairy with long multicellular hairs and leaves which lack or have only short petioles. Mature fi-uits

are desirable for positive identification.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Wisconsin to Manitoba

and eastern Montana, south to Missouri,

Louisiana, Texas, and New Mexico, apparently

rare across much of it range (Great Plains Flora

Association 1986).

Montana distribution: Carter, Choteau, and

Sheridan counties.

Mirabilis hirsuta

Hairy Four-O'Clock

Natural HerttaBa Program May 1998

Carter County distribution: There is only one

record fi-om the county, a collection in 1973, from

Medicine Rocks State Park.
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HABITAT: The collection label does not give habitat information. Medicine Rocks State Park is a

localized area of sandstone outcrops, sand dunes, and sandy prairie with scattered cover of open

ponderosa pine woodlands. The park hosts an extremely high diversity of sand loving plants,

including six additional BLM watch species. Throughout its range, Mirabilis hirsuta grows in a

broad variety of habitats and soils (Great Plains Flora Association 1986).

SPECIES BIOLOGY: Species of the four-o'clock genus in Montana are usually found in very low

numbers with a sporadic distribution.

OTHER COMMENTS: In Sheridan County, the species occurs on glacial till, in contrast to the

imglaciated sand plain site in Carter County. It was found there in a separate 1997 study, where it

appeared to have low habitat fidelity, occurring accidentally in a variety of native range settings,

possibly associated with disturbance. While this species is only known from four records in the state,

this ecological amplitude and low fidelity to natural conditions are taken as basis for changing its

state rank to S2S3 (possibly on the border between imperiled or vulnerable) and moving it to the

watch list.
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Penstemon angustifolius Nutt. ex Pursh

NARROWLEAF PENSTEMON
Figwort Family (Scrophulariaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: Watch

Montana Natural Heritage Program: G5 82; demonstrably secure globally, but may be

imperiled in Montana where it is rare.

DESCRIPTION: Narrowleaf penstemon is a perennial herb with 1 or occasionally more erect

stems, 15-45 cm (6-18 in) tall, from a taproot surmounted by a branched, woody crown. Basal

leaves, 4-9 cm (1-4 in) long, are strap or narrowly lance shaped with short petioles and entire

margins. The opposite stem leaves are just as long but lack petioles. Foliage is glabrous, somewhat

thickish, and often covered with a thin coat of bluish wax. The inflorescence consists of clusters of

several short-stalked flowers in the axils of the reduced upper leaves. The tubular corolla is flared

and 2-lipped at the mouth, 14-20 mm long, and pink to lavender or most often bright blue, and

glabrous externally. The 5 narrowly lance-shaped calyx segments are 4-8 mm long, and have a

narrow white margin. The 4 anthers are glabrous. Flowering in May-June.

The only other species of Penstemon in southeastern Montana with a glabrous corolla are shining

penstemon (P. nitidus) and large beardtongue {P. grandiflorus) , but neither have linear leaves.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Plains; North Dakota to Montana, south to Arizona, New
Mexico, and Oklahoma (Great Plains Flora Association 1986).

Montana distribution: There are now 12

records known from the state. All recent

collections are from Carter County. Pre-

1950 collections were taken from Dawson

and Missoula Counties; the latter is a highly

disjunct occurrence at the west end of the

state that is recommended for verification.

Carter County distribution: Nine

populations are documented from northern

Carter County. One population is at Medicine

Rocks State Park, five populations are on the

Penstemon angustifolius
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Custer National Forest in the Ekalaka Hills and

Long Pines, two populations are on BLM land peripheral to the Ekalaka Hills and Long Pines

National Forest units, and one is on private land directly adjoining BLM land in the Humbolt

Hills.

HABITAT: In Carter County, Penstemon angustifolia grows in sandy substrates of sandhills and

prairie slopes associated with sandstone-capped buttes and outcrops. It usually grows in

microhabitats with sparse vegetation, such as in "blowouts" or other localized erosion features within

grassland communities, sometimes with scattered ponderosa pine. Dominant grasses and sedges of

the patchy matrix communities include blue grama (Bouteloua gracilis), prairie sandreed

(Calamovilfa longifolia), threadleaf sedge (Carexfilifolia), and little bluestem {Schizachyrium

scoparium; syn. Andropogon scoparius). Common associated forbs include sagewort {Artemisia

campestris), showy sunflower {Helianthus rigidus), hairy goldenaster {Heterotheca villosa), and

western spiderwort {Tradescantia occidentalis; Heidel and Dueholm 1995).

SPECIES BIOLOGY: Population numbers of the seven Carter County populations found in 1994

ranged from 14 to about 60 plants, and populations were described as multi-aged and "healthy".

Only one live plant and one dead plant were located at the BLM Belltower Butte population in 1 996,

and no plants could be found at the site in 1997. The species was common at Medicine Rocks State

where population numbers are in the hundreds.

ASSESSMENT CONSIDERATIONS: Although populations were small and often confined to

isolated, ephemeral microfeatures, no immediate threats to populations were identified by 1 994

surveys, and the species was recommended dropped from ftirther consideration as a special status

plant by the Custer National Forest (Heidel and Dueholm 1995). Location of two additional Carter

County occurrences in 1996 and 1997 further demonstrate a broad distribution oi Penstemon

angustifolia in sandy habitats scattered across the landscape of northeastern Carter County. The

species appears to be favored by small-scale disturbances, is thought to be unpalatable (Heidel and

Dueholm 1995), and is apparently compatible with moderate levels of livestock grazing. In spite of

this, we recommend retention ofBLM Watch status for the species because the total number of

plants documented in Montana remains extremely low, and occurrences outside Carter County are

based on old collections.

This is one of several sand-loving species in the county that are often found with other species of

special concern where the habitat is extensive and/or in good condition.
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Phlox andicola Nuttall ex A. Gray

PLAINS PHLOX
Phlox Family (Polemoniaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: Watch

Montana Natural Heritage Program: G4 S 1 ; apparently secure globally, but may be

critically imperiled in Montana where it is extremely rare. Results of 1997 studies provided a

basis for changing the state rank.

DESCRIPTION: Plains phlox is a perennial herb with loose tufted stems that are 4-10 cm (1-4 in)

high, sometimes forming mats, and arising from creeping rhizomes. The 5-8 pairs of opposite, linear

leaves have prominent midveins, whitish bases and are 10-25 mm long, ca. 1 mm wide, and come to

a sharp point. Foliage is glabrous to sparsely hairy and the stem is distinctly white. The 1-5 flowers

are white to pale pinkish or blueish, with a tubular corolla 12-15 mm long, and 5 spreading, well-

rounded lobes, 6-9 mm long. The loose inflorescence is borne at the stem tips. There are usually 5

stamens and a single style, which is 5-9 mm long, with a 3-lobed stigma. The calyx is 6-1 1 mm long,

tubular with 5 herbaceous, hairy, pointed lobes (costae) which are separated by whitish membranes,

and with a tangle of pubescence along the lobes. The calyx is shorter than the corolla. Flowering in

May-early June.

Alyssum-leaved phlox (Phlox alyssifolia) has 2-5 mm wide, more elliptic leaves. Hood's phlox

{Phlox hoodii) has usually shorter leaves (less than 1 mm long) and, on the average, narrower

leaves and smaller corolla tube and calyx. The latter also has calyx length about equaling the corolla

tube length. Dimensions of the largest P. hoodii specimens may overlap with those of the smallest P.

andicola specimens. Flowering material is needed for definitive identification.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Plains; from

southwest North Dakota to southeast

Montana, south to northwest Kansas and

eastern Colorado (Great Plains Flora

Association 1986).

Montana distribution: Plains phlox

has been collected from six locations in

Carter, Dawson, Rosebud and Sheridan

counties. It is reported from Wibaux Co.

in Lesica and Shelly (1991) but a voucher specimen has not been located.
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Carter County distribution: Three populations are documented in the county. These are at

Medicine Rocks State Park and on BLM and Custer National Forest lands in the Ekalaka

Hills, including a tract ofBLM and adjoining USFS-administered lands.

HABITAT: Plains phlox occupies a wide range of habitats in the center of its range, including

sparsely-vegetated outcrops, sandplains, and heavy alkaline clays (Barr 1983). In Montana, it is

known mainly from sandy substrates that support grasslands and scattered ponderosa pine, often

associated with sparsely vegetated erosion microfeatures such as dunes and blowouts. It is also found

in open, sandy pine woodland and openings in the Ekalaka Hills. Like hairy four o'clock, this

species is known from both Sheridan County sandhills and on nearby glacial substrate. Unlike the

former, its local pattern of distribution suggested that it had been a survivor of past disturbances

rather than having colonized in their wake.

The Carter County Ekalaka Hills population on BLM land is a sparsely vegetated slope with

scattered ponderosa pine {Pinus ponderosa) and skunkbush sumac {Rhus trilobata). This population

and the second Ekalaka Hills population also extend into grassland openings, and into open pine

woodland.

SPECIES BIOLOGY: The plains phlox, like other prairie phlox species, often lives to a great age,

and has very deep, woody roots (Barr 1983). Prairie phlox species can reproduce by rhizomes as well

as by seeds, and are generally adapted to insect-pollination.

The Medicine Rocks population of plains phlox was estimated to consist of over 1,000 plants, the

Rosebud County occurrence was estimated to consist of about 10,000 plants, and the species was

described as locally common at the Dawson County site. The Sheridan County occurrences were

documented in late June relatively late for survey and population estimate purposes, but the species

was recurrent in vegetation plots. In Carter Coimty, a small population on Horse Creek was

documented, the extent of the Ekalaka Hills occurrence was expanded significantly, and a separate

occurrence in open woodland was found in the Ekalaka Hills with over 100 plants.

OTHER COMMENTS: Montana populations are in sparsely vegetated areas that receive little use

by livestock, and the low growing form of Phlox andicola makes it resistant to browsing. The

species appears to be adapted to small-scale disturbance. Given the large size of some Montana

populations, its distribution across at least four counties, and its close resemblance to Phlox hoodii, it

seems likely that Phlox andicola is more widespread than current records suggest. It is characterized

as "frequent on dry prairies and plains in western South Dakota" (Van Bruggen 1985). It is likely

that more early-season surveys will provide new records of this species, though we recommend

maintaining its current BLM watch status until additional occurrences are documented. The number

of new occurrences documented in the course of recent studies provides evidence for changing its

state status from SI to S2. This is one of several sand-loving species in the county that are often

found with other species of special concern where the habitat is extensive and/or in good condition.
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Physaria brassicoides Rydberg

DOUBLE BLADDERPOD
Mustard Family (Brassicaceae)

CONSERVATION STATUS

U.S. Fish and Wildlife Service: None

Bureau of Land Management: None

Montana Natural Heritage Program: G5 SI; demonstrably secure globally, but may be

critically imperiled in Montana where it is extremely rare. The global rank is recommended

for review because it may have been developed without due regard to the current taxonomic

treatment and associated distribution information.

DESCRIPTION: Double bladderpod is a perennial herb that forms a basal rosette surmounting a

branched crown and large taproot. Basal leaves, 2-8 cm (1-3 in) long, are spoon-shaped, often with

wavy margins, and have long, somewhat winged petioles. Numerous stems, which ascend fi-om the

rosette, are 2-17 cm (1-6 in) long, with few, small (1-2 cm long), alternate, broadly lance-shaped

leaves. Foliage throughout is covered with silvery, star-shaped hairs. The flowers are borne on

pedicels at the top of the stems in a narrow inflorescence that elongates as the fruit matures. Each

yellow flower has 4 separate petals, 9-12 mm long, 4 separate sepals, six stamens, and a single pistil.

The bladderlike, inflated fruits (siliques) are 1 -2 cm long and at least as wide, and have two

chambers (locules) separated by a membranous partition (replum) which is narrow ( 1 mm wide) and

constricted towards the middle and obtuse at the apex. The silique is heart shaped (more indented at

the top than at the bottom where the two chambers meet). There are two ovules in each fiTiit chamber

and the style is 4-5 mm long. Flowering in May-early June, fruiting in June-early July.

Physaria brassicoides is distinguished from other bladderpods primarily by fioiit characters (more

constricted above than below, 2 ovules per locule, and narrow, linear-shaped replum). The only other

bladderpod likely to occur in Carter County is the common bladderpod (P. didymocarpa; if indeed

their ranges overlap - see below). The latter has fruits that are about equally constricted above and

below (dumbbell-shaped), with 4 ovules per locule. Often ovules will abort so number of seeds is not

a reliable diagnostic character. Number of ovules can be determined by number of funiculi (the tiny

pegs which attach the ovules to the margin of the replum), which are persistent even if ovules abort.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Western Great Plains; from western North Dakota to southeastern

Montana, south to western Nebraska and eastern Wyoming (Mulligan 1967, Rollins 1993,

Dom 1992, Heidel 1996).

Note: The Great Plains Flora Association (1986) recognize just one species of bladderpod,

Physaria brassicoides Rydb., in the Great Plains, and treats P. didymocarpa (Hook.) A.Gray

as a synonym. It cites a Pacific Northwest and Rocky Mountain distribution for the taxon and
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indicates that it may have 3 ovules per locule. This broad interpretation does not agree with

the most recent treatment by RoUins (1993) which recognizes these taxa as separate, or the

earlier taxonomic research of Mulligan (1967). We recognize these treatments in which P.

brassicoides is endemic to the Great Plains.

Physaha brassicoides

. Rydberg Doubis Twinpod

Montana distribution: Dom (1984) listed

Physaria brassicoides as "expected" in

southeast Montana but it was not verified in

the state until 1 994 when it was collected from

Carter County by Keith Dueholm (Heidel and

Dueholm 1995). To date, all known Montana

occurrences are in Carter County.

Carter County distribution: Two locations

were found in 1994 on the Custer National

Forest in the Ekalaka Hills and the Long Pines

units (Heidel and Dueholm 1995). In 1997 the species was collected twice from BLM land

in northeastern Carter County in the vicinity of Chalk Buttes (Newberry Knob) and in the

badlands out the Powderville Road on the western edge of the county.

HABITAT: Rollins (1993) describes habitat throughout its range as "bare hillsides, dry gravel and

clay soil, badlands, clay knolls and banks." All Montana populations oi Physaria brassicoides occur

on sparsely vegetated, steep, eroding, south-facing slopes of highly dissected breaklands and

badlands. Substrate parent materials are both sandstone and shale. Three of the sites are at the

contact zone of sandstone overlying shale, with both parent materials influencing topography and

erosion processes; the upper horizons at these sites are sandy. The Powderville Road site is on the

sides of gullies eroded in soft shale. These eroding slopes do not support stable vegetation

communities and have 80-90% exposed substrate. Immediately associated plant species at two or

more sites include the shrubs skunkbush sumac {Rhus aromatica) and yucca {Yucca glauca), the

grasses Indian ricegrass {Oryzopsis hymenoides) and little bluestem {Schizachyrium scoparium; syn.

Andropogon scoparius), and the forbs Douglas" dusty maiden {Chaenactis douglasii) and white

prairie clover {Dalea Candida). In addition to these, yellow buckwheat {Eriogonumflavum), hairy

goldenaster {Heterotheca villosa), alpine bladderpod (Lesquerella alpina), and plains muhly

{Muhlenbergia cuspidata) have also been noted as common associates (North Dakota Natural

Heritage Program 1990).

SPECIES BIOLOGY: Estimates of Montana population numbers range from 20 to 100 plants.

Highest number of plants observed was at the BLM site near Newberry knob at the north end of the

Chalk Buttes. Only about 20 plants were observed at the Powderville Road BLM occurrence,

however, potential habitat here is extensive but extremely difficult to traverse and a complete survey

was not conducted. The Newberry Knob population extends across about 1 acres while the other

occurrences cover 1 acre or less. In 1997, seed production was high in the Newberry Knob

population, but most plants had aborted fruits at the Powderville Road site. Small population size

may be attributed to sporadic seed production and poor competitive ability of the species.
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OTHER COMMENTS: This regional endemic apparently has a rather narrow global range.

Montana populations are small and may be indirectly threatened by management activities. Cattle

trails dissect the population at Newberry Knob. The low growing habit of Physaria hrassicoides

protects it from grazing, and it is adapted to erosion settings, but cattle trails may facilitate invasion

of exotic weeds, which are likely to be the greatest threat to populations. Melilotus officinalis was
observed in the Newberry Knob population area, is an aggressive colonizer of barren habitats in

Carter County, and has been noted as a management concern for the species elsewhere in its range

(North Dakota Natural Heritage Program 1990). With the discovery of Physaria hrassicoides on

BLM land, BLM watch status designation is appropriate.

Psoralea hypogaea Nuttall

LITTLE INDIAN BREADROOT
Bean Family (Fabaceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: Watch

Montana Natural Heritage Program: G5 S2; The species is demonstrably secure

throughout its range, but may be imperiled in Montana where it is rare.

DESCRIPTION: Little indian breadroot is a perermial herb with a deeply buried, club-shaped,

edible root, up to 6 cm (2 in) long, surmounted by a subterranean connecting stem. Above ground,

the stem enlarges and gives rise to a rosette of long-petioled, palmately divided into 3-7 linear-

elliptic leaflets, 25-50 mm (1-2 in) long. Foliage is covered with dot-like glands and dense white

appressed hairs, but upper leaf surfaces become glabrous with age. Blue, pea-like flowers are borne

in condensed spikes arising among the bases of the leaf petioles at or barely above ground level. The

tubular calyx, 6-9 mm long, has 4 long, narrow lobes and a fifth that is longer and broader. The

upper petal is 10-13 mm long and points forward. The hairy pods are egg-shaped, ca. 5 mm long,

with a beak, 5-13 mm long. Seeds have conspicuous irregular ridges on their faces.

Psoralea hypogaea superficially resembles a stemless lupine such as Lupinus lepidus; however,

lupines lack glandular dots on the leaf surfaces. It most closely resembles common indian breadroot

{Psoralea esculenta), which differs from little indian breadroot in having elongated aboveground

stems.

GEOGRAPHIC DISTRIBUTION

Global distribution: Great Plains; central to eastern Montana, eastern Wyoming, north

central to western Nebraska, eastern Colorado, western Kansas, western Oklahoma, northern

Texas, and northeastern New Mexico (Great Plains Flora Association 1986, and MTNHP
records).
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Psoralea hypogaoa

Little Indian Breadroot

Montana distribution: Carter, Cascade,

Choteau, Fergus, Golden Valley, Powder

River, and Rosebud counties.

Carter County distribution: One population

was found in 1 997 on BLM land along the

Powderville Road west of Chalk Buttes.

HABITAT: The Carter County population is in a small blowout below the crest of a sandy ridge. It

is associated with prairie sandreed {Calamovilfa longifolia) and sand bladderpod {Lesquerella

arenosa).

SPECIES BIOLOGY: Little Indian breadroot is a long-lived perennial with a deeply buried root

that enables it to survive burial or loss of surface material associated with wind erosion. This species

is now known from seven counties in Montana, a relatively large number, with many new records

wince it was first reported to the BLM (Heidel 1994). But its population numbers are usually very

low. The Carter County population had only six plants.

OTHER COMMENTS: The breadth of species' distribution and its occupancy in tiny areas of

suitable habitat suggests that this species may not be warranting the 82 (state imperiled) rank. Its

state rank is likely to change in the future, but this change will be made based on documentation

rather than projection.

This is one of several sand-loving species in the county that are often found with other species of

special concern where the habitat is extensive and/or in good condition.
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Quercus macrocarpa Michaux

BUR OAK
Oak Family (Fagaceae)

CONSERVATION STATUS

U.S. Fish and Wildlife Service: None

Bureau of Land Management: Sensitive

Montana Natural Heritage Program: G5 SI ; demonstrably secure globally, but may be

critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Bur oak is a small to large tree. Its bark is deeply furrowed and twigs are stout.

The alternate, oblong-elliptic leaves, to 20 cm (8 in) long, are deeply to shallowly lobed with the

terminal lobe the largest. They are dark green above, but silvery below with fine, star-shaped hairs.

Male flowers of 5-10 stamens are borne in long, loose, pendulous inflorescences from the leaf axils.

1 -several female flowers occur in the axils of new leaves. The acorn is 2-4 cm long, ellipsoidal, and

the bottom half or more of the acorn is enclosed by a roughened, firinge-margined cup. Acorns

mature in one year, often persisting. This is Montana's only native oak.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Eastern temperate North America, from New Brunswick to

Saskatchewan, south to Maryland, Arkansas and Texas (Great Plains Flora Association

1986). This stand is contiguous with Black Hills oak, and is upstream on the Little Missouri

River from stands on escarpments and coulee systems that may reflect its relict origin.

Quercus macrocarpa

Bur Oak

Montana distribution: Carter County.

The single stand in Montana straddles

he state lines and extends into adjoining

Crook County, Wyoming.

Carter County distribution: The species

in Montana spans over 1 ,000 acres, but only

a fraction of this area has an oak-dominated

plant association, and there are only an

estimated 12 acres of oak-dominated plant

association on local BLM-administered lands

(Heidel 1993). Most of the oak stand is on

private or state ownership, and many of the oak trees intersperse with other vegetation types.

The species is concentrated in the area within two miles north of the Wyoming border and

south of Alzada. An area of oak co-dominance also occurs on a scattered BLM tract along

Arkansas Creek, tributary of the Little Missouri River. All BLM tracts in the vicinity were
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surveyed and/or evaluated for presence of bur oak (Quercus macrocarpa). Survey was not
conducted outside of the Thompson Creek tract but it is possible that there are scattered trees

if not oak groves elsewhere in the drainage.

HABITAT: The Montana population of bur oak {Quercus macrocarpa) occurs in two, relatively

discrete settings. Most of the population occurs on bentonitic shale ridges trending WNW to ESE
that extend south into Wyoming. They form solid stands or mixed stands on slopes, and are widely
scattered in a savanna-like association on the ridgetops. The bur oak {Quercus macrocarpa) is

codominant in various proportions with Rocky Mountain juniper {Juniperus scopulorum) and
ponderosa pine {Pinus ponderosa). The undergrowth is relatively depauperate even under
continuous canopy cover. Openings are often dominated by the rhizomatous sedge, sun sedge {Carex
inops; syn. C heliophila). Shrubs are confined to the more wooded stands. The grass and forb
components have a high proportion of and cover by exotic species. There is a high diversity of
annuals in the undergrowth including blue toadflax {Linaria canadensis).

A small portion of the Montana oaks grow on alluvial terraces along the Thompson Creek, tributary

of the Little Missouri River, where they are the dominant tree or occasional in stands of green ash
{Fraxinus pensylvanica). These habitats have understories dominated by introduced hay grasses, in

many places a near monoculture of smooth brome (Bromus inermis). There are three BLM tracts

with oaks present in upland woodlands and one tract with riparian oak woodland. Vegetation was
sampled by plots at two sites on BLM land, one representing a Quercus macrocarpa/Juniperus
scopulorum community on the toeslope of the shale ridge setting, and one representing a Q.
macrocarpa/Bromus inermis community type in the alluvial terrace setting. Elsewhere, it grows on
limestone escarpments and woody draws (Girard et al. 1988).

SPECIES BIOLOGY: This is a peculiar case in which a state-significant plant association is

dominated by a state-significant species. The single Montana population is estimated to consist of
5,000-10,000 trees, present on over 1,000 acres; with densities ranging from 1 to 20 trees per acre
(Heidel 1993). Much of the 360 acres of BLM-administered land in the area has oak trees, while
only a small fraction have oak-dominated vegetation (Heidel 1993).

Bur oak can grow to be an extremely big, long-lived tree elsewhere in its range (over 300 years old,

1 m DBH, 30 m high and twice as wide). Bur oak in the Black Hills area shows some of the genetic
traits of Garry's oak {Quercus Gerri), perhaps reflecting an overlap in their range under different
climates (source). In Carter County, mature oak trees which were bored were estimated to be 60
years old (average tree of app. 0.15 m DBH in upland stand) to 1 10 years old (largest tree of riparian
stand; Heidel 1993). It may be short-lived under the stress at the edge of its range, dependent on
resprouting for persistence, or showing affects of land use. Low acorn production was reported in
1992 and no acorns were seen in the two BLM stands visited in 1997. Few seedlings were seen in the
1997 vegetative sampling plots, but reproduction by suckers growing from dying (uncommon) and
healthy trees was noted. Many trees are multi-trunked. This is explained either by resprouting of
trees when the tops were killed in the past by, e.g., fire, browsing, or logging; the suckering noted, or
patterns of seed dispersal by fox squirrels caching acorns underground.

OTHER COMMENTS: The "Alzada Oaks" are Montana's only stand of bur oak {Quercus
macrocarpa), and part of the westernmost natural occurrences of the species. They have been
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influenced by mining, associated road building, and grazing, but represent the only place where the

species and plant association occur naturally in the state. BLM tracts represent the only portion of

the stand on public lands administered by agencies with sensitive species or natural areas programs.

The BLM-administered tracts within the Alzada Oaks are said to have been withdrawn from ACEC
consideration (Vosen pers. commun.), and land exchanges for high quality oak stands have not been

considered to date.

Solidago ptarmicoides (Nees) Boivin

PRAIRIE ASTER
Sunflower Family (Asteraceae)

CONSERVATION STATUS

U. S. Fish and Wildlife Service: None

Bureau of Land Management: None

Montana Natural Heritage Program: G5 SI; demonstrably secure globally, but may be

critically imperiled in Montana where it is extremely rare.

DESCRIPTION: Prairie aster is a perennial herb with stems 1-7 dm tall which grow in a cluster

from a branched, somewhat woody rootcrown. The leaves are alternate, stiff, glabrous, distinctly

light green, and 3-veined with parallel veins. The lower leaves are narrow, lance-shaped, 3-20 cm

long and 3-10 mm wide, and have broadened petioles with margins fringed with hairs. Above, leaves

are progressively reduced to mere bracts without petioles. The inflorescence is open and flat topped,

with 3-60 composite flower heads. Each head is encircled by 3-4 series of greenish involucre bracts

that enclose 10-25 marginal ray flowers with corollas like daisy "petals", 5-9 mm long. The rays

surround numerous disk flowers, which have tubular, creamy white corollas. The bases of ray and

disk corollas are circled by a ring of white bristles that are thickened toward the top. Flowering in

August-September

.

This species differs from all other Solidago in having white flowers, resembling an Aster. It can be

distinguished from the latter by its flat-topped inflorescence, thickened involucral bracts that are

often blunt at the tips, thickened pappus bristles, and 3-veined leaves.

GEOGRAPHICAL DISTRIBUTION

Global distribution: Great Lakes, Midwest and northern Great Plains; from Quebec and

New York to eastern Montana, south to Missouri and eastern Wyoming; and locally to

Georgia and Arkansas (Great Plains Flora Association 1986).
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Montana distribution: Carter and Richland

counties.

Carter County distribution: One population

was located in 1 996 by Keith Dueholm on the

Custer National Forest in the Ekalaka Hills.

Solldago ptarmlcoldes

Pralria Aster

HABITAT: Habitat throughout its range is described as "open, drying prairies, often on limestone

bluffs, or sandy areas"(Great Plains Flora Association 1986). In South Dakota it is reported as

"common in dry prairie and open woods over the state" (Van Bruggen 1985) and in Wyoming it is

reported from "prairie hills, and open woods" (Dom 1992). It occurs on south-facing ridge slopes

overlying limestone in Harding Co., SD but has not been found to date on the most similar local

habitat on Chalk Butte (Heidel and Dueholm 1995). The occurrence in the Ekalaka Hills was in

partial shade of ponderosa pine {Pinus ponderosa) on a dry ridge above an escarpment. The soil was

a sandy loam with sandstone parent material, and Missouri goldenrod (Solidago missouriensis) was

an associate.

SPECIES BIOLOGY: Prairie aster is a long-lived perennial with a deep root system. It does not

have a rhizome like many other Solidago so it is widely-scattered rather than occurring in dense

patches. Population size estimates are not available for either of the Montana occurrences.

OTHER COMMENTS: There is no evidence to indicate that it likely to occur on BLM-
administered lands in the slate. Therefore, no BLM status is recommended.
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DISCUSSION

A biodiversity picture of Carter County emerges in piecing together the ecological and botanical

results of this study. In it we identify the priority features, working toward a cohesive view of what is

truly rare on BLM-administered lands and the state as a whole and the relative significance ofBLM
lands in the sustainability of these features across the county and state. The immediate products are

recommendations for deleting and adding sensitive species, the tools for identifying them in the

field, a reference for coordinating with other natural resource agencies in the state on vegetation and

sensitive species, and a body of reference information for management planning.

The Carter County total of 1 8 Montana plant species of special concern represents the highest

number of rare Great Plains found in any single county of Montana, explained by the county location

as well as its diversity of plains habitat. Nine of these species are on BLM-administered lands. Two
of these are regional endemics, Visher's buckwheat (Eriogonum visheri) and bladder twinpod

(Physaria brassicoides), that are known from Montana only in Carter County. Three of the 18

species occur only on BLM lands among public lands in the county, including raceme milkvetch

(Astragalus racemosus), Visher's buckwheat {Eriogonum visheri), and bur oak (Quercus

macrocarpa); possibly also blue toadflax (Linaria canadensis var. texana). Immediate threats were

not identified for any of the nine species, except that two populations of narrow-leaved milkweed

(Asclepias stenophylla) are in apparent decline.

The results from this study do not mean that each occurrence of the species regarded as rare need

fences around them now that the have been "discovered." Instead, the information is to be taken as

indication that the lands may represent something unusual. These species are all habitat specialists

that tell a story about range sites and plant associations. This information can potentially be used to

avert endangerment, maintain the vigor of species at geographic outposts that are intergral to overall

conservation, and come to better terms of appreciation for the diversity scattered across the plains.

The total number of vascular plant species known to date from Carter County (507) is a significant

fraction (over 20%) of the species known in the entire state. It is only a preliminary flora because it

represents floristic documentation that was a secondary part of the studies, and it represents a

compilation drawing from public lands studies. Nevertheless, it presents a basis for comparison with

the more completely inventoried counties in South Dakota, North Dakota and Wyoming, as well as a

future reference in eastern Montana where county floras have not been prepared. At least as

significant as the diversity of native species is the relative paucity of noxious weeds. Apart from the

species of special concern, the native flora may not warrant single-species attention but ongoing

weed control vigilance and maintenance of the natural vegetation.

It has been remarked "vegetation, more than any other biotic feature, gives character to the

landscape" (Knight 1996) and Carter County is distinguished by expansive tracts of intact native

plains vegetation, rendering this one of the most intriguing of landscapes. We have made huge

strides in documenting the vegetation. The most heartening result of this study on BLM-
administered lands is that it has become evident that a number of plant associations considered

potentially vulnerable (ranked G1-G3) may be more widespread than previously known and are

recommended for ranks changes to G4 or G5 as discussed below.
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Yet the identification of priority features among the plant associations is preliminary at best. We
highlight the bur oak plant associations {Quercus macrocarpa/Carex inops and Quercus

macrocarpa/Symphoricarpos occidentalis) as having high state significance, with more work needed

between states to determine rangewide status and to identify the best sites. The other most

structurally- and compositionally distinct forest and woodland types on BLM lands in the county are

the Pinus ponderosa/Juniperus communis p. a. and the Juniperus scopulorum/Oryzopsis micrantha

p.a., respectively. The most uncommon woodland type in the county on BLM lands is the Populus

deltoides/Symphoricarpos occidentalis p.a., and it is the most threatened rangewide due to habitat

decline.

Not all of the sensitive species and uncommon plant associations in the county are best-represented

on BLM lands. For example, one of the highest concentrations of sensitive species in Carter County

is semi-protected in Medicine Rocks State Park, with seven sensitive species.

Few, if any, communities/plant associations on BLM-administered land in the county can be said to

be "rare" across their range. Yet stands of common plant communities making up shrublands and

grasslands, especially those that constitute the most productive of common types (Pascopyrum

smithii (Elymus lanceolatus), Pascopyrum smithii - Bouteloua gracilis - Carexfilifolia and P.

smithii - Nasella viridula) in good to excellent condition, are in fact relatively uncommon. Our

survey found examples of high quality sites for most but not all of the common vegetation types.

Identification of such sites can serve as rangeland baseline references used to interpret the results of

land management decisions, as well as home for a host of native wildlife and plants. Indeed, the best

opportunities for identifying some of these types in the state should be found where they are most

extensive on the BLM-administered lands of Carter County.

The individual communities and species of Carter County may not be globally imperiled, but they

collectively contribute to high Great Plains diversity and biological integrity. We have described

vegetation types rather than whole landscapes, but note that there are extensive areas ofBLM-
administered land where the gradient from dry-to-wet habitat is intact, and where an array of slopes,

aspects, and sometimes substrates is represented. The BLM lands make up the core of the largest

unbroken blocks of plains in the county, a rangeland resource of increasing importance.
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APPENDIX B. ELEMENT OCCURRENCE RECORDS



Scientific Name: AMORPHA CANESCENS
Common Name : LEAD PLANT

Global rank: G5 Forest Service status;
State rank: SH Federal Status;

Element occurrence code: PDFAB08020 . 001
Element occurrence type:

Survey site name: ALBION
EO rank:

EO rank comments:

County: CARTER

USGS quadrangle: ALBION
ELKHORN CREEK WEST

Township: Range: Section: TRS comments:
007S 061E 16 21

Precision: G

Survey date: 1984- Elevation: 3370 -

First observation: 1948 Slope/aspect:
Last observation: 1948- Size (acres) :

Location:
VICINITY OF ALBION, NEAR LITTLE MISSOURI RIVER.

Element occurrence data:
UNKNOWN

.

General site description:
UNKNOWN; "DRY SANDY PRAIRIES" (BOOTH AND WRIGHT, 1966)

.

Land owner/manager:
PRIVATELY OWNED LAND (INDIVIDUAL OR CORPORATE)

Comments

:

P. LESICA SEARCHED FOR SITE WITHOUT SUCCESS IN 1984.

Information source: LESICA, P. AND S. MOLINA. 1985. AN INVENTORY OF
SIGNIFICANT BOTANICAL FEATURES FOUND ALONG MONTANA
RIVERS. PACIFIC NORTHWEST RIVERS STUDY,
UNPUBLISHED REPORT. 54 PP.

Specimens: BOOTH, W. E. (2675). 1948. MONT.



Scientific Name: ASCLEPIAS STENOPHYLLA
Common Name: NARROWLEAF MILKWEED

Global rank: G4G5
State rank: SI

Forest Service status:
Federal Status:

Element occurrence code: PDASC021U0 . 005
Element occurrence type:
Survey site name: BOXELDER CREEK

EG rank: C

EO rank comments: SMALL POPULATION; HABITAT NEARBY AFFECTED BY SHEEP
GRAZING.

County: CARTER

USGS quadrangle: MILL IRON

Township: Range: Section: TRS comments:
OOIN 061E 19 NW4NE4; 18 SE4SW4

Precision: S

Survey date: 1997-07-02
First observation: 1997-07-02
Last observation: 1997-07-02

Elevation: 3200 - 3300
Slope/aspect: 30%/SE
Size (acres) : 1

Location:
HILLS CA. 2.2 AIR MILES SOUTHEAST OF MILL IRON, ABOVE BOXELDER CREEK.
POPULATION IN SOUTHEAST-FACING SWALE CA. 0.2 AIR MILE EAST-NORTHEAST
OF USGS "ELDER" BENCHMARK.

Element occurrence data:
2 6 PLANTS; TWO SUBPOPULATIONS; 100% IN FLOWER.

General site description:
DRY UPPERSLOPE IN SANDY SOIL OVER SANDSTONE PARENT. PINUS
PONDEROSA/CALAMOVILFA LONGIFOLIA/STIPA COMATA ECOTONE HT. ASSOCIATED
PLANTS INCLUDE CAREX HELIOPHYLLA, CAREX FILIFOLIA, PSORALEA ESCULENTA,
PSORALEA ARGOPHYLLA, TRADESCANTIA OCCIDENTALIS, ASCLEPIAS VIRIDIFLORA,
CIRSIUM UNDULATUM, LYGODESMIA JUNCEA, BROMUS TECTORUM, AND YUCCA
GLAUCA.

Land owner /manager

:

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

OBSERVED BY J. VANDERHORST. AREA GRAZED BY SHEEP AND CATTLE SINCE
1880'S.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,
MT 59935.

Specimens: VANDERHORST, J. (5687). 1997. MONT.



Scientific Name: ASCLEPIAS STENOPHYLLA
Common Name: NARROWLEAF MILKWEED

Global rank: G4G5
State rank: SI

Forest Service status:
Federal Status:

Element occurrence code: PDASC021U0 . 006

Element occurrence type:

Survey site name: BELCHER MOUNTAIN
EO rank: C

EO rank comments:

County: CARTER

USGS quadrangle: HAMMOND

Township: Range;

008S 055E
Section:

15

TRS comments:
SE4SE4

Precision: S

Survey date: 1997-07-10

First observation: 1997-07-10

Last observation: 1997-07-10

Elevation: 3680 -

Slope/aspect: 30%/NORTH
Size (acres) : 1

Location:
EAST FORK OF LITTLE POWDER RIVER,

SOUTH-SOUTHWEST OF HAMMOND.
BELCHER MOUNTAIN: CA. 6.5 AIR MILES

Element occurrence data:
10 PLANTS; 100% FLOWERING.

General site description:
AREA CONSISTS OF SAND SLUMPS (BLOWOUTS) OF ROLLING UPLANDS. PLANTS ON

A DRY, OPEN MIDSLOPE IN SANDY SOIL OVER SANDSTONE PARENT. STIPA

COMATA/CAREX FILIFOLIA HT . ASSOCIATED PLANTS INCLUDE STIPA COMATA,

CAREX FILIFOLIA, ANDROPOGON SCOPARIUS, AGROPYRON DASYSTACHYUM, PINUS

PONDEROSA, ECHINACEA ANGUSTIFOLIA, PSORALEA ARGOPHYLLA, ORTHOCARPUS

LUTEUS, AND BROMUS JAPONICUS.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments:
OBSERVED BY J. VANDERHORST . AREA GRAZED BY CATTLE.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,

MT 59935.

Specimens: VANDERHORST, J. (5729). 1997. MONT.



Scientific Name: ASTRAGALUS BARRII
Common Name: BARR'S MILKVETCH

Global rank: G3 Forest Service status: SENSITIVE
State rank: S3 Federal Status:

Element occurrence code: PDFAB0F150 . 006
Element occurrence type:

Survey site name: EKALAKA
EO rank:

EO rank comments:

County: CARTER

USGS quadrangle: EKALAKA

Township: Range: Section: TRS comments:
002N 058E 29 28; 33

Precision: G

Survey date: 1943- Elevation: 3700

First observation: 1943 Slope/aspect:
Last observation: 1943- Size (acres) :

Location:
"FROM EKALAKA, MONTANA" (BARNEBY, 1964; HISTORICAL RECORD).

Element occurrence data:
UNKNOWN; MAP SHOWS NUMEROUS "BUTTES" IN THE VICINITY OF EKALAKA.

General site description:
"GULLIED KNOLLS, BUTTES AND BARREN HILLTOPS, ... ON LIMESTONE OR
SANDSTONE" (BARNEBY, 1964).

Land owner/manager:
PRIVATELY OWNED LAND (INDIVIDUAL OR CORPORATE)

Comments

:

FIELD SURVEYS IN 1986, 1988, AND 1989 HAVE NOT RELOCATED THIS SPECIES
IN THE EKALAKA AREA.

Information source: SCHASSBERGER, L. A. 1990. REPORT ON THE
CONSERVATION STATUS OF ASTRAGALUS BARRII, A
CANDIDATE THREATENED SPECIES. UNPUBLISHED REPORT
TO THE U.S. FISH & WILDLIFE SERVICE, DENVER.
MONTANA NATURAL HERITAGE PROGRAM, HELENA, MT . 85

PP.

Specimens: SCHUNK AND SCHWANTZ (S.N.). 1943. UTC.



Scientific Name: ASTRAGALUS RACEMOSUS

Common Name: RACEME MILKVETCH

Global rank: G5T4 Forest Service status:

State rank: SI Federal Status:

Element occurrence code: PDFAB0F7C1 . 001

Element occurrence type:

Survey site name:
EO rank:

EO rank comments:

County: CARTER

USGS quadrangle: UNMAPPABLE

Township: Range: Section: TRS comments:

Precision: U

Survey date: 1938-07-01 Elevation: 3000 -

First observation: 1938 Slope/aspect:

Last observation: 1938-07-01 Size (acres) :

Location:
OFF FOREST, ALONG HIGHWAY 22 NEAR MATHWIG.

Element occurrence data:
FEW PLANTS. FORMS LARGE BUNCHES UP TO 3 FEET IN DIAMETER.

General site description:
GENTLE SOUTHEAST SLOPE. GUMBO SOIL. SAGEBRUSH-GRASS.

Land owner /manager

:

Comments

:

HIGHWAY 22 AND MATHWIG NO LONGER ON MAPS.

Information source: BOTANIST, MONTANA NATURAL HERITAGE PROGRAM, 1515

EAST SIXTH AVENUE, HELENA, MT 59620-1800.

Specimens: WOOLFOLK AND COLLINS. (146). 1938. SPECIMEN #1SFS

83294. RM. (S.N.)



Scientific Name: ASTRAGALUS RACEMOSUS
Common Name: RACEME MILKVETCH

Global rank: G5T4 Forest Service status;
State rank: SI Federal Status:

Element occurrence code: PDFAB0F7C1 . 004

Element occurrence type:

Survey site name: BLACKTAIL CREEK
EO rank: A

EO rank comments: LIGHTLY GRAZED, EXCELLENT CONDITION GRASSLANDS.

County: CARTER

USGS quadrangle: FINGER BUTTES EAST

Township: Range: Section: TRS comments:
005S 060E 28 E2

Precision: S

Survey date: 1997-08-15 Elevation: 3600 - 3700
First observation: 1997-08-15 Slope/aspect: 0-30% / WEST
Last observation: 1997-08-15 Size (acres) : 40

Location:
CA. 13 AIR MILES NORTH OF ALBION; CA. 5 AIR MILES NORTHEAST OF FINGER
BUTTES; ACCESS FROM NORTH VIA COTTONWOOD CREEK.

Element occurrence data:
MORE THAN 100 PLANTS; MOST POST-FRUITING, A FEW VEGETATIVE.

General site description:
DRY, OPEN, MIDSLOPES ON SANDY CLAY LOAM IN DISSECTED BREAKLANDS

.

ASSOCIATED PLANTS INCLUDE STIPA COMATA, AGROPYRON DASYSTACHYUM, CAREX
FILIFOLIA, PSORALEA ARGOPHYLLA, CRYPTANTHA CELOSOIDES, SPHAERALCEA
COCCINEA, AND MUHLENBERGIA CUSPIDATA.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,
MT 59935.

Specimens

:



Scientific Name: ASTRAGALUS RACEMOSUS
Common Name: RACEME MILKVETCH

Global rank: G5T4 Forest Service status;

State rank: SI Federal Status:

Element occurrence code: PDFAB0F7C1 . 006

Element occurrence type:

Survey site name: COTTONWOOD CREEK
EO rank: A

EO rank comments:

County: CARTER

USGS quadrangle: BLACK POINT NE

Township: Range: Section: TRS comments:

007S 059E 29 E2; 28 SW4 ; 20 E2

.

Precision: S

Survey date: 1997-07-06 Elevation: 3440 - 3500

First observation: 1997-07-06 Slope/aspect:

Last observation: 1997-07-06 Size (acres) : 40

Location:
CA. 13 AIR MILES NORTHWEST OF ALZADA RIDGE SYSTEM, NORTH OF BRIDGE

OVER SOUTH COTTONWOOD CREEK.

Element occurrence data:

CA. 2000 PLANTS IN 40 ACRES AND SCATTERED WAIFS OVER 2 MILES. 50% IN

FLOWER, 50% EARLY FRUIT.

General site description:
ON OPEN, DRY MIDSLOPE IN CLAY SOIL OVER SHALE IN ROLLING UPLANDS.

ASSOCIATED PLANTS INCLUDE STIPA VIRIDULA, ERIOGONUM PAUCIFLORUM,

KRASCHENINIKOVIA LANATA, GUTIERREZIA SAROTHRAE, AGROPYRON

DASYSTACHYUM, HYMENOXYS ACAULIS, STANLEYA PINNATA, DALEA CANDIDA,

ORYZOPSIS HYMENOIDES, AND ZYGADENUS VENENOSUS

.

Land owner/manager:
PRIVATELY OWNED LAND (INDIVIDUAL OR CORPORATE)

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments:
HIGH FORB DIVERSITY, LITTLE APPARENT USE OF LAND FOR GRAZING IN RECENT

YEARS

.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,

MT 59935.

Specimens: VANDERHORST, J. (5713). 1997. MONT.

VANDERHORST, J. (5713). 1997. MONTU

.



Scientific Name: ASTRAGALUS RACEMOSUS
Common Name: RACEME MILKVETCH

Global rank: G5T4 Forest Service status:
State rank: SI Federal Status:

Element occurrence code: PDFAB0F7C1 . 007

Element occurrence type:

Survey site name: DUNCAN CREEK
EO rank: A

EO rank comments: RELATIVELY FEW, WIDELY SCATTERED PLANTS; NOT
GRAZED FOR 12 YEARS.

County: CARTER

USGS quadrangle: BLACK POINT NE

Township: Range: Section: TRS comments:
007S 058E 15 NE4

Precision: S

Survey date: 1997-08-14 Elevation: 3500 - 3600
First observation: 1997-08-14 Slope/aspect: LEVEL
Last observation: 1997-08-14 Size (acres) : 10

Location:
DUNCAN CREEK; CA. 16 AIR MILES NORTHWEST OF ALZADA.

Element occurrence data:
50+ WIDELY SCATTERED PLANTS; TWO SUBPOPULATIONS; 90% VEGETATIVE, 1

PLANT WITH FRUIT.

General site description:
AREA CONSISTS OF ROLLING UPLANDS AND VALLEY BOTTOM. PLANTS ON DRY,

OPEN BOTTOM AND LOWER SLOPES IN CLAY OVER SHALE PARENT. AGROPYRON
DASYSTACHYUM AND SARCOBATUS VERMICULATUS /AGROPYRON DASYSTACHYUM HT.

ASSOCIATED PLANTS INCLUDE ERIOGONUM PAUCIFLORUM, STIPA VIRIDULA,
ARTEMISIA TRIDENTATA, AND GUTTIEREZIA SAROTHRAE.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

OBSERVED BY J. VANDERHORST AND S. COOPER.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,
MT 59935.

Specimens

:



Scientific Name: ASTRAGALUS RACEMOSUS

Common Name: RACEME MILKVETCH

Global rank: G5T4 Forest Service status;

State rank: SI Federal Status:

Element occurrence code: PDFAB0F7C1 . 008

Element occurrence type:

Survey site name: WYMONKOTA
EO rank: C

EO rank comments: FEW PLANTS, BUT ADDITIONAL HABITAT NOT SURVEYED.

POSSIBLY AFFECTED BY GRAZING.

County: CARTER

USGS quadrangle: ELKHORN CREEK SE

Township: Range: Section: TRS comments:

009S 062E 35 SE4, NW4

Precision: S

Survey date: 1997-07-09 Elevation: 3400 -

First observation: 1997-07-09 Slope/aspect: 2%/SOUTH

Last observation: 1997-07-09 Size (acres): 1

Location:
WYMONKOTA; CA. 15 AIR MILES EAST OF ALZADA, IN BREAKLANDS JUST SOUTH

OF USGS WYMONKOTA BENCH MARK.

Element occurrence data:

3 WIDELY SCATTERED PLANTS; 2 SUBPOPULATIONS ; 1 IN FRUIT, 2 VEGETATIVE.

General site description:
IN DISSECTED BREAKLANDS ON DRY, OPEN CREST OF SIDE RIDGE IN CLAY OVER

SHALE PARENT. ARTEMISIA TRIDENTATA/AGROPYRON DASYSTACHYUM HT

.

ASSOCIATED PLANTS INCLUDE KOELERIA MACRANTHA, CAREX FILI FOLIA,

CHRYSOTHAMNUS NAUSEOSUS, GUTTIEREZIA SAROTHRAE, CALAMAGROSTIS

LONGIFOLIA, SARCOBATUS VERMICULATUS, STIPA COMATA, COMMANDRA

UMBELLATA, HYMENOXYS ACAULIS, AND GRINDELIA SQUARROSA.

Land owner /manager

:

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

OBSERVED BY J. VANDERHORST. 2 VEGETATIVE PLANTS NOT POSITIVELY

IDENTIFIED. A. BISULCATUS ALSO IN THE AREA.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,

MT 59935.

Specimens

:



Scientific Name: ASTRAGALUS RACEMOSUS

Common Name: RACEME MILKVETCH

Global rank: G5T4 Forest Service status:

State rank: SI Federal Status:

Element occurrence code: PDFAB0F7C1 . 009

Element occurrence type:

Survey site name: NORTH COTTONWOOD CREEK

EO rank coLents: FEW PLANTS, LOW REPRODUCTION; ONLY LIGHTLY GRAZED

HABITAT.

County: CARTER

USGS quadrangle: POTATO BUTTES

Township: Range: Section: TRS comments:

006S 058E 27 SW4

Precision: S

Survey date: 1997-07-08 Elevation: 3760 -

First observation: 1997-07-08 Slope/aspect: S./EAST

Last observation: 1997-07-08 Size (acres): 1

^°"nOR?H COTTONWOOD CREEK; CA. 20 AIR MILES NORTHEAST OF ALZADA. ACCESS

V?A CoSnTY ROAD TO HEADWATERS OF NORTH COTTONWOOD CREEK, SOUTHEAST OF

THE FLATTOPS.

Element occurrence data:

FEWER THAN 10 PLANTS SEEN; 10% FRUITING, 90% VEGETATIVE.

''"'lN'D?SSEC?EDrROLLING UPLANDS ON A DRY, OPEN RIDGE SWALE IN CLAY OVER

SHALE PARENT SARCOBATUS VERMICULATUS/AGROPYRON DASYSTACHYUM HT.

ASSOCIATED PLANTS INCLUDE GUTTIEREZIA SAROTHRAE, ASTRAGALUS TENELLUS,

ASTRAGALUS GILVIFLORUS, AND COMANDRA UMBELLATA.

Land owner /manager

:

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

"""""^SbSERVED by J. VANDERHORST. LIGHT TO MODERATE GRAZING BY SHEEP; HEAVY

USE OF HABITAT BY MULE DEER.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,

MT 59935.

Specimens

:



Scientific Name: CYPERUS SCHWEINITZII
Common Name: SCHWEINITZ' FLATSEDGE

Global rank: G5 Forest Service status;
State rank: SI Federal Status;

Element occurrence code: PMCYP06360 . 005
Element occurrence type:

Survey site name: BOXELDER CREEK
EO rank: C

EO rank comments: FEW PLANTS; POOR HABITAT

County: CARTER

USGS quadrangle: MILL IRON

Township: Range: Section: TRS comments:
OOIN 061E 18 SE4

Precision: S

Survey date: 1997-07-02 Elevation: 3200 -

First observation: 1997-07-02 Slope/aspect: 10%/SE
Last observation: 1997-07-02 Size (acres) : 1

Location:
HILLS ABOUT 2.25 AIR MILES EAST-SOUTHEAST OF MILL IRON, ON SOUTHEAST
SIDE OF SANDSTONE OUTCROPS.

Element occurrence data:
11 FLOWERING STEMS (RHIZOMATOUS ) IN EARLY FLOWER.

General site description:
AREA CONSISTS OF ROLLING UPLANDS WITH SANDSTONE OUTCROPS. PLANTS ON
DRY, OPEN MIDSLOPE IN SANDY SOIL OVER SANDSTONE PARENT. ON SANDSTONE
OUTCROP IN CALAMOVILFA LONGIFOLIA HT . ASSOCIATED PLANTS INCLUDE PINUS
PONDEROSA, CAREX FILIFOLIA, CALAMOVILFA LONGIFOLIA, FESTUCA OCTOFLORA,
BOUTELOUA GRACILIS, AND TRADESCANTIA OCCIDENTALIS

.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

OBSERVED BY J. VANDERHORST. AREA GRAZED SINCE 1880'S.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,

MT 59935.

Specimens: VANDERHORST, J. (5888). 1997. MONT.



Scientific Name: CYPERUS SCHWEINITZII
Common Name: SCHWEINITZ' FLATSEDGE

Global rank: G5
State rank: SI

Forest Service status:
Federal Status:

Element occurrence code:
Element occurrence type:

PMCYP06360.006

Survey site name:
EO rank:

EO rank comments:

PINE HILL

MEDIUM SIZED POPULATION; TOPOGRAPHIC POSITION
PROTECTS FROM HEAVY GRAZING.

County: CARTER

USGS quadrangle: MILL IRON

Township: Range: Section: TRS comments:
OOIN 061E 33 SW4NW4

Precision: S

Survey date: 1997-07-03
First observation: 1997-07-03
Last observation: 1997-07-03

Elevation: 3300 -

Slope/aspect: 30%/SOUTH
Size (acres) : 1

Location:
PINE HILL: CA. 4.25 AIR MILES SOUTHEAST OF MILL IRON (COAL CREEK
SCHOOL), ABOUT 0.75 MILE WEST-NORTHWEST OF PINE HILL SCHOOL. ROAD OFF
COUNTY ROAD AT PINE HILL SCHOOL GIVES ACCESS TO BLM LAND.

Element occurrence data:
CA. 100 FLOWERING STEMS (RHIZOMATOUS)

.

General site description:
AREA COMPOSED OF DISSECTED, ROLLING UPLANDS WITH ROCK OUTCROPS AND
MESAS. PLANTS ON DRY, OPEN, UPPER SLOPE IN SANDY, ROCKY SOIL OVER
SANDSTONE PARENT. STIPA COMATA/CAREX FILIFOLIA, ANDROPOGON
SCOPARIUS/CALAMOVILFA LONGIFOLIA, ROCK OUTCROP ECOTONE HT. ASSOCIATED
PLANTS INCLUDE ANDROPOGON SCOPARIUS, STIPA COMATA, CALAMOVILFA
LONGIFOLIA, CAREX FILIFOLIA, PINUS PONDEROSA, YUCCA GLAUCA, BROMUS
TECTORUM, AND FILAGO ARVENSIS.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

OBSERVED BY J. VANDERHORST. INTENSE SHEEP GRAZING IN VICINITY, BUT
SMALLER DRAINAGES, STEEPER SLOPES ARE LESS AFFECTED.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,
MT 59935.

Specimens: VANDERHORST, J. (5692). 1997. MONT,



Scientific Name: ERIOGONUM VISHERI
Conunon Name: DAKOTA BUCKWHEAT

Global rank: G3
State rank: SI

Forest Service status:
Federal Status:

Element occurrence code: PDPGN086A0 . 001

Element occurrence type:

Survey site name: EASTERN POWDER RIVER BREAKS
EO rank: A

County: CARTER
USGS quadrangle: BLACKTAIL CREEK SW

Township: Range:
OOIS 055E

Section;
9

TRS comments:
SW4NE4, SE4; 16 NE4

Precision: S

Survey date:
First observation: 1997-06-06
Last observation: 1997-07-12

Elevation: 3110 -

Slope/aspect: 0-20% / SOUTH AND WEST
Size (acres) : 40

Location:
8.25 MILES EAST OF POWDERVILLE ON BOTH SIDES OF POWDERVILLE ROAD WHERE

IT CROSSES THE DIVIDE BETWEEN DRY CREEK AND WHITETAIL CREEK.

Element occurrence data:
97-07-12: FURTHER EXPLORATION OF VICINITY; CA. 1000 PLANTS IN 4

SUBPOPULATIONS, 100% IN FLOWER. 97-06-06: OVER 100 PLANTS IN TWO

SEPARATE OUTWASH FANS. REPRODUCTION APPEARS GOOD-EXCELLENT AROUND LAST

YEAR'S PARENT PLANTS. FLOWERING BARELY BEGAN 06-06-97. EXTENT OF

POPULATION UNDETERMINED.

General site description:
SPARSELY VEGETATED OUTWASH FLATS BELOW ERODING BENTONITE BADLAND

SLOPES IN THE HELL CREEK FORMATION DOMINATED BY ATRIPLEX CONFERTIFOLIA

AND ARTEMISIA TRIDENTATA. DENSITY OF MUSINEON DIVARICATUM AND ALLIUM

TEXTILE IS VERY HIGH. OTHER ASSOCIATED SPECIES INCLUDE AGROPYRON

DASYSTACHYUM, SITANION HYSTRIX, SARCOBATUS VERMICULATUS,

KRASCHENINIKOVIA LANATA, ORYZOPSIS HYMENOIDES, OENOTHERA CAESPITOSA,

AND ATRIPLEX SUCKLEYI . SUBSTRATES ARE VESICULAR SILT.

Land owner /manager

:

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

LIGHT, INFREQUENT GRAZING.

Information source:

Specimens: VANDERHORST, J. (5732). 1997. MONT.

VANDERHORST, J. (5732). 1997. MONTU.

HEIDEL, B. AND S. COOPER. 1997. (1540). MONT.



Scientific Name: LINARIA CANADENSIS

Common Name: BLUE TOADFLAX

Global rank: G4G5 Forest Service status;

State rank: SI Federal Status:

Element occurrence code: PDSCR2P030 . 001

Element occurrence type:

Survey site name: ALZADA OAKS

EO rank:

EO rank comments:

County: CARTER

USGS quadrangle: GOMER DRAW
ALZADA

Township: Range: Section: TRS comments:

009S 059E 32

Precision: M

Survey date: 1986-06-15 Elevation: 3630 -

First observation: 1986 Slope/aspect:

Last observation: 1986-06-15 Size (acres): 1

Location:
FROM ALZADA GO NORTH ON HWY 212, CROSS RIVER, TAKE RIDGE ROAD WEST

ABOUT 5.4 MILES. PROCEED SOUTH ON UNIMPROVED ROAD ABOUT 2 MILES TO

SHELDON CREEK.

Element occurrence data:

100-1000 PLANTS; IN FLOWER AND FRUIT.

General site description:
MOWRY SHALE-CLAY; PINE-OAK-JUNIPER WOODLAND, WITH CRYPTANTHA

TORREYANA, MENTZELIA DISPERSA, MENTZELIA ALBICAULIS, FESTUCA

OCTOFLORA.

Land owner/manager:
PRIVATELY OWNED LAND (INDIVIDUAL OR CORPORATE)

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

"SAW ONE SITE-PROBABLY MORE IN AREA."

Information source: LESICA, PETER. DIVISION OF BIOLOGICAL SCIENCES,

UNIVERSITY OF MONTANA, MISSOULA, MT 59812.

Specimens: LESICA, P. (3848, 4124). 1986. SPECIMEN #104402. MONTU.



Scientific Name: b4AIANTHEMUM CANADENSE
Common Name: WILD LILY-OF-THE-VALLEY

Global rank: G5T4 Forest Service status;

State rank: SI Federal Status:

Element occurrence code: PMLIL1D012 . 001

Element occurrence type:

Survey site name: ARKANSAS CREEK
EO rank:

EO rank comments:

County: CARTER

uses quadrangle: ALZADA

Township: Range: Section: TRS comments:

009S 059E 36 NE4

Precision:
Survey date; Elevation: 3430

First observation: 1948 Slope/aspect:

Last observation: 1948-06-19 Size (acres) :

Location:
ONE MILE SOUTHEAST (SIC) OF ALZADA, ALONG RIVER. (NOTE: LITTLE

MISSOURI RIVER FLOWS SOUTHWEST OF ALZADA)

.

Element occurrence data:
SEVERAL PLANTS.

General site description:
ON A SHADED, DEEP HUMUS BENCH ABOVE THE RIVER.

Land owner/manager:

Information source: LESICA, P. AND S. MOLINA. 1985. AN INVENTORY OF

SIGNIFICANT BOTANICAL FEATURES FOUND ALONG MONTANA

RIVERS. PACIFIC NORTHWEST RIVERS STUDY,

UNPUBLISHED REPORT. 54 PP.

Specimens: BOOTH, W. E. (2622). 1948. MONT, WTU, RM (SPECIMEN

210608)

.



Scientific Name: PENSTEMON ANGUSTIFOLIUS

Common Name: NARROWLEAF PENSTEMON

Global rank: G5 Forest Service status;

State rank: S2 Federal Status:

Element occurrence code: PDSCRILOCO . 006

Element occurrence type:

Survey site name:
EO rank:

EO rank comments:

CAMP NEEDMORE

County: CARTER

USGS quadrangle: CAMP NEEDMORE

Township: Range: Section: TRS comments:

OOIN 059E 30 NW4NW4

Precision:
Survey date:

First observation:
Last observation:

Elevation: 3920 - 3960

]_994_06-06 Slope/aspect: 0-10% / SW,

1994-06-06 Size (acres) : 1

PROCEED SOUTHEAST FROM CAMP NEEDMORE CA. 0.5 MILE TO TRAIL FORK, THEN

TAKE LEFT FORK CA. 120 METERS TO CURVE IN TWO-TRACK ON SLIGHT HILL.

MAIN POPULATION IS ALONG THE TRAIL RUTS AT THIS POINT; 1994: A FEW

PLANTS ARE CA. 0.2 MILE FURTHER ALONG TRAIL IN THE SLOPE WHERE TRAIL

IN THE SADDLE AND NORTH SLOPE WHERE TRAIL PASSES BETWEEN TWO OBVIOUS

KNOLLS. 1996: 5 PLANTS IN MAIN POPULATION; NONE FOUND ELSEWHERE

7-11-96.

Element occurrence data: ^, ^^,^^ ^.,

1994- 2 SUBPOPULATIONS, 14 PLANTS IN MAIN POPULATION, 2 PLANTS IN

SUBPOPULATION AT CREST OF SADDLE, ONE ON NORTH SIDE OF KNOLL. MOST IN

FLOWER, FEW IN VERY EARLY FRUIT. 1996: 5 PLANTS IN MAIN POPULATION,

NONE FOUND ELSEWHERE, 7-11-96.

General site description:
DRY OPEN UPPER AND MIDSLOPE UPLANDS ON ESCARPMENT. SANDY LOAM SOIL.

ASSOCIATED SPECIES: STIPA COMATA, CALAMOVILFA LONGIFOLIA, KOELERIA

PYRAMIDATA, AGROPYRON SMITHII, PSORALEA ARGOPHYLLA, BOUTELOUA

GRACILIS, POA SANDBERGII, ARTEMISIA FRIGIDA.

Land owner /manager

:

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

^""^^SbSERVED BY K. DUEHOLM. DISTURBANCE BY TRAFFIC ON ROAD. PLANTS ARE

POSSIBLY RECENTLY ESTABLISHED (NO OLD STEMS FROM LAST YEAR) ALONG THE

TWO-TRACK TRAIL AND MAY EXPAND TO NEARBY SANDY SLOPES.

Specimens: DUEHOLM, K. H. (12190). 1994. MONTU

.



Scientific Name: PENSTEMON ANGUSTIFOLIUS
Common Name: NARROWLEAF PENSTEMON

Global rank: G5
State rank: S2

Forest Service status;
Federal Status;

Element occurrence code:
Element occurrence type:

PDSCRlLOCO.Oll

Survey site name:
EO rank:

EO rank comments:

BELLTOWER BUTTE

County: CARTER

USGS quadrangle: BELLTOWER BUTTE

Township: Range: Section: TRS comments;
003S 060E 11 NW

Precision: S

Survey date: 1996-07-10
First observation: 1996-07-10
Last observation: 1996-07-10

Elevation: 3740 -

Slope/aspect: 2% / NORTH
Size (acres) : 1

Location:
MIDWAY ON TIE CREEK ROAD BETWEEN MT HWY 323 AND CAMP CROOK, SOUTH
DAKOTA, NORTH OF ROAD. THE PLANTS ARE ON THE SMALL RIDGECREST ABOVE
THE ROADCUT ALONG TIE CREEK ROAD.

Element occurrence data:
2 STEMS. 1 DEAD, 1 PLANT IN EARLY FRUIT.
APPARENT.

POOR REPRODUCTIVE SUCCESS

General site description:
OPEN SLOPE CREST, DRY SANDSTONE ROLLING UPLANDS; SOIL SANDY LOAM
SUPPORTING MIXED-GRASS PRAIRIE. ASSOCIATED SPECIES INCLUDE: BOUTELOUA
GRACILIS, CAREX FILIFOLIA, ECHINACEA ANGUSTIFOLIA, ANTENNARIA
DIMORPHA, PHLOX HOODII, ARTEMESIA FRIGIDA. ADDITIONAL SPECIES INCLUDE
OXYTROPIS LAMBERTII, ANDROPOGON SCOPARIUS, ARISTIDA LONGISETA. PINUS

PONDEROSA ARE SCATTERED ALONG THE HILL SLOPE.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

HEAVY GRAZING IN THE AREA.

Information source: BOTANIST, MONTANA NATURAL HERITAGE PROGRAM, 1515

EAST SIXTH AVENUE, HELENA, MT 59620-1800.

Specimens

:

CI



Scientific Name: PENSTEMON ANGUSTIFOLIUS
Common Name: NARROWLEAF PENSTEMON

Global rank: G5 Forest Service status;
State rank: S2 Federal Status;

Element occurrence code: PDSCRILOCO . 013
Element occurrence type:

Survey site name: HORSE CREEK
EO rank:

EO rank comments:

County: CARTER

USGS quadrangle: FLASTED HILL

Township: Range: Section: TRS comments:
002N 060E 26 SE4SE4

Precision: S

Survey date: Elevation: 3220
First observation: 1997-06-09 Slope/aspect: 5%/SOUTH
Last observation: 1997-06-09 Size (acres) : 1

Location:
3.5 MILES NORTH OF MILL IRON AT VALLEY EDGE ABOVE HORSE CREEK.

Element occurrence data:
OCCASIONAL IN SUBOPTIMAL HABITAT.

General site description:
LOOSE SAND ERODED FROM SMALL OUTCROPS AT VALLEY EDGE.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

Specimens:



Scientific Name: PHLOX ANDICOLA
Common Name: PLAINS PHLOX

Global rank: G4 Forest Service status:

State rank: SI Federal Status:

Element occurrence code: PDPLM0D080 . 003

Element occurrence type:
Survey site name: CAMP NEEDMORE
EO rank comments:

County: CARTER
USGS quadrangle: CAMP NEEDMORE
Township: Range: Section: TRS comments:

OOIN 059E 30 W2NW4

OOIN 058E 27 SW4SE4

Precision: S

Survey date: Elevation: 3760 - 3940

First observation: 1987 Slope/aspect: 15% / WEST

Last observation: 1997-06-07 Size (acres)

:

Location:
PROCEED SOUTHEAST FROM CAMP NEEDMORE CA. 0.5 MILE TO THE TRAIL FORK;

FOUND BELOW TRAIL FORK, AND ABOVE THE FORK ON BOTH ROAD (RIGHT) AND

2-TRACK ON SLIGHT HILL (LEFT) CA. 120M TO CURVE IN AT BASE OF

SANDSTONE OUTCROP SHORT DISTANCE NORTH OF THIS POINT.

Element occurrence data:
WIDELY SCATTERED IN ASSOCIATION WITH LOCALIZED OPENINGS AND OPEN WOODS

FOR A FEW MILES. ALL SURVEYS 1987-1997 HAVE BEEN TOO LATE OR

INCOMPLETE FOR DETERMINING DISTRIBUTION AND MAGNITUDE OF NUMBERS. 1997

SURVEY SUGGESTS A SPORADIC POPULATION SPANNING 3 MILES. 1994 SURVEY

WAS RESTRICTED TO SEC. 30 NOTING TWO SUBPOPULATIONS; CA. 50%

FLOWERING.

General site description:
WELL-DRAINED PINE WOODLAND AND PARKLAND ALONG ESCARPMENT RIMROCK ON

SANDY LOAM SOMETIMES NEAR OUTCROPS. ASSOCIATED SPECIES: PINUS

PONDEROSA/CAREX HELIOPHILA P. A., CALOMOVILFA LONGIFOLIA, ANDROPOGON

SCOPARIUS, ARTEMISIA LUDOVICIANA, POA PRATENSIS, BOUTELOUA GRACILIS

(IN MIXED-GRASS PRAIRIE), PSORALEA ARGOPHYLLA, AGROPYRON SMITHII, POA

SANDBERGII, ARTEMISIA FRIGIDA.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

CUSTER NATIONAL FOREST, SIOUX RANGER DISTRICT

Comments

:

1994: OBSERVED BY K. H. DUEHOLM; 2-TRACK PASSES NEAR SMALL OUTLIERS OF

MAIN POPULATION, INDICATING DISTURBANCE; SMALL SUBPOPULATION OF 3

PLANTS EXISTS 0.2 MILES FURTHER ALONG 2-TRACK ON STEEP SLOPE WHERE

TRAIL PASSES BETWEEN 2 KNOBS.

Specimens: DUEHOLM, K. (12191). 199<:
c



Scientific Name: PHLOX ANDICOLA

Common Name: PLAINS PHLOX

Global rank: G4

State rank: SI

Forest Service status:

Federal Status;

Element occurrence code:

Element occurrence type:

PDPLM0D080.005

Survey site name:

EO rank:

EO rank comments:

HORSE CREEK

County: CARTER

USGS quadrangle: FLASTED HILL

Township: Range:

002N 060E

Section:
26

TRS comments:
SE4SE4; 23 NE4SW4

Precision: S

Survey date:

First observation: 1997-06-09

Last observation: 1997-06-09

Elevation: 3120 - 3220

Slope/aspect: 10%/SOUTH

Size (acres) : 1

Location:
BETWEEN 3 . 5 AND

SIDE OF CREEK.

MILES NORTH OF MILL IRON AT VALLEY EDGE AND

Element occurrence data:

SPARSE

^^''^OOSrSMD^ERODED^FROM SMALL OUTCROPS AT VALLEY EDGE AND WIDELY

SCATTERED ALONG CREEK BELOW OUTCROPS.

Land owner/manager:
ELM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

PRIVATELY OWNED LAND (INDIVIDUAL OR CORPORATE)

Comments

:



Scientific Name: PHYSARIA BRASSICOIDES
Common Name: DOUBLE BLADDERPOD

Global rank: G5 Forest Service status;
State rank: SI Federal Status:

Element occurrence code: PDBRA22040 . 003
Element occurrence type:

Survey site name: NEWBERRY KNOB
EO rank: B

EG rank comments: HIGH VIGOR, GOOD FRUIT SET, SMALL POPULATION AREA;
SOME EXOTICS.

County: CARTER

USGS quadrangle: BEAVER FLATS SOUTH

Township: Range: Section: TRS comments:
OOIS 057E 3 NW4

Precision: S

Survey date: 1997-06-27 Elevation: 3550 -

First observation: 1997-06-27 Slope/aspect: 60% / SW
Last observation: 1997-06-27 Size (acres) : 10

Location:
CA. 9.5 AIR MILES SOUTHWEST OF EKALAKA, 0.5 MILES SOUTHEAST OF
NEWBERRY KNOB; ACCESS VIA POWDERVILLE ROAD. POPULATION IS ON ERODING
BREAKLANDS BELOW THE EDGE OF THE FLAT MESA.

Element occurrence data:
CA. 100 PLANTS; 70% FRUITING, 30% VEGETATIVE.

General site description:
DRY, OPEN MIDSLOPE IN SAND BREAKLANDS. ASSOCIATED PLANTS INCLUDE
CRYPTANTHA CELOSOIDES, MELILOTUS OFFICINALE, RHUS AROMATICA,
ANDROPOGON SCOPARIUM, CHAENACTIS DOUGLASII, ORYZOPSIS HYMENOIDES, AND
YUCCA GLAUCA.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

GRAZING IN VICINITY.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,

MT 59935.

Specimens: VANDERHORST, J. (5673). 1997. MONT.
VANDERHORST, J. (5673). 1997. MONTU

.



Scientific Name: PHYSARIA BRASSICOIDES
Common Name: DOUBLE BLADDERPOD

Global rank: G5 Forest Service status;
State rank: SI Federal Status;

Element occurrence code: PDBRA22040 . 00'!

Element occurrence type:

Survey site name: POWDERVILLE ROAD
EO rank: A

EO rank comments: INACCESSIBLE TO CATTLE; ABORTED FRUITS, FEW PLANTS
SEEN, BUT MORE LIKELY.

County: CARTER

USGS quadrangle: BLACKTAIL CREEK SW

Township: Range: Section: TRS comments:
OOIS 055E 9 SE4SE4

Precision: S

Survey date: 1997-07-12 Elevation: 3050 -

First observation: 1997-07-12 Slope/aspect: 10-60% / SOUTH
Last observation: 1997-07-12 Size (acres): 1

Location:
HEADWATERS OF WHITETAIL CREEK CA. 24 AIR MILES SOUTHWEST OF EKALAKA.
ACCESS VIA POWDERVILLE ROAD TO BADLANDS.

Element occurrence data:
CA. 20 PLANTS SEEN IN EXTENSIVE HABITAT. 80% WITH ABORTED FRUIT, 20%
VEGETATIVE; POOR SEED SET.

General site description:
MIXED BADLANDS /DESERT SCRUB ON OPEN, DRY LOWERSLOPE WITH CLAY SOIL
OVER SHALE. ASSOCIATED PLANTS INCLUDE YUCCA GLAUCA, CALAMOVILFA
LONGIFOLIA, ANDROPOGON SCOPARIUS, CAREX FILIFOLIA, AND DALEA CANDIDA.

Land owner /manager

:

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

HIGHLY DISSECTED ERODING BADLANDS.

Information source: VANDERHORST, J. [BOTANIST]. P.O. BOX 1026, TROY,
MT 59935.

Specimens: VANDERHORST, J. (5731). 1997. MONT.



Scientific Name: PSORALEA HYPOGAEA
Common Name: LITTLE INDIAN BREADROOT

Global rank: G5T4? Forest Service status:
State rank: S2 Federal Status:

Element occurrence code: PDFAB5L0C1 . Oil
Element occurrence type:

Survey site name: SPRING CREEK
EO rank: C

EO rank comments: SMALL SIZE, FAIR QUALITY.

County: CARTER

USGS quadrangle: BLACKTAIL CREEK SE

Township: Range: Section: TRS comments:
OOIS 056E 10 N2

Precision: S

Survey date: Elevation: 3150

First observation: 1997-06-06 Slope/aspect: 5%/NORTH
Last observation: 1997-06-06 Size (acres) : 1

Location:
CA. 17 MILES EAST OF POWDERVILLE, ON SOUTH SIDE OF ROAD.

Element occurrence data:
SIX PLANTS IN LIMITED POTENTIAL HABITAT, IN FRUIT AND FLOWER 6 JUNE
1997.

General site description:
COMPLEX OF SMALL SAND BLOWOUTS AT DIFFERENT STAGES BELOW CREST OF
SANDY RIDGE; ONLY THE EARLIEST ONE OCCUPIED BY PSORALEA HYPOGAEA ON

LOOSE SAND. ASSOCIATED WITH LESQUERELLA ARENOSA AND CALAMOVILFA
LONGI FOLIA.

Land owner/manager:
BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

Comments

:

Information source: HEIDEL, BONNIE. [BOTANIST] MONTANA NATURAL
HERITAGE PROGRAM, 1515 EAST SIXTH AVENUE, P.O. BOX

201800, HELENA, MT 59620-1800. WORK: 4 06/4 4 4-3009.

Specimens

:



Scientific Name: QUERCUS MACROCARPA

Common Name: BUR OAK

Global rank: G5 Forest Service status:

State rank: SI Federal Status;

Element occurrence code: PDFAG05190 . 001

Survey site name: ALZADA OAKS

EO rank: AB

County: CARTER
USGS quadrangle: GOMER DRAW

ALZADA
COCHRAN RESERVOIR

Township: Range: Section: TRS coimnents:

009S 059E 32 W2; 29 S2SE4; 28 S2SW4; 31 NE4; 32 SE4
;

33, 3

009S 058E 36 E2SE4; 35 S2S2; 34 S2S2; 33

009S 060E 31 NW4NW4

Precision: S

Survey date: 1986-06-15 Elevation: 3435 - 3650

First observation: 1940-05-13 Slope/aspect: 0-20%/ALL ASPECTS, ESP. NE

Last observation: 1996-07-12 Size (acres): 1200

^"''^FROm'aLZADA go NORTH ON HWY 212 CA. 1 MILE, CROSS RIVER, AND TAKE

RIDGE ROAD WEST 5.4 MILES. PROCEED SOUTH ON UNIMPROVED ROAD CA. 2

MILES TO SHELDON CREEK.

^
^'^1996°''no''rEGENERATION OR ACORN PRODUCTION. 1995: >100 PLANTS IN T9S,

R60e" S31; FLOWERING. 1992: EST. 5,000 TO 10,000 TREES AS DOMINANTS OR

CO-DOMINANTS ACROSS MUCH OF SCATTERED SAVANNA AND SCRUB WOODLAND

COMMUNITIES; 10-20 FEET TALL, MOSTLY LESS THAN 20 CM DBH, MAXIMUM DBH

CA. 45 CM. IN LEAF; SEEDLINGS; INSECT DAMAGE. DIMINISHING IN FREQUENCY

WESTWARD AND DOWNSLOPE. ACORN PRODUCTION LOW IN 1992.

^""^CONCENTRATED^'oN EASTERN THREE-FOURTHS OF NW-SE TRENDING SHALE RIDGE

SYSTEMS, ALSO EXTENDING EAST TO LITTLE MISSOURI RIVER. MOWRY

SHALE-HEAVY CLAY SOIL; PINUS PONDEROSA/QUERCUS MACROCARPA/ JUNIPERUS

SCOPULORUM WOODLAND WITH ALMOST NO SHRUB UNDERSTORY, ALMOST NO

WOODLAND HERBACEOUS UNDERSTORY; MAINLY CAREX PENNSYLVANICA AND PRAIRIE

GRASSES, WITH SLIGHTLY MORE FORB COVER AT EAST END WHERE SANDY LOAM

OVERLIES SHALE.

Land owner/manager:
PRIVATELY OWNED LAND (INDIVIDUAL OR CORPORATE)

BLM: MILES CITY DISTRICT, POWDER RIVER RESOURCE AREA

STATE LAND - UNDESIGNATED

Specimens

:

LESICA, P. (3847). 1986. SPECIMEN #104571. N

LESICA, P. (4123). 1986. MRC.

DORN, R. (4250). 1985. SPECIMEN #357871. RM.

COTNER, F. B. (S.N.) 194?. MONT.

BOOTH, W. E. AND F. B. COTNER. (5146). 1951,



Appendix C.

TREES
PRELIMINARY FLORA OF CARTER COUNTY

Scientific name'



Rubus idaeus



Distichlis striata



Achillea millefolium



Astragalus drummondii



Cymopterus acaulis



Habenaria viridis



Maianthemum canadense var interius



Phlox hoodii



Sisymbrium altissimum



FERNS AND FERN ALLIES
Botrychium virginianum



APPENDIX D. PHOTOS AND ILLUSTRATIONS OF SENSITIVE PLANT SPECIES

The following pages present the available illustrations, close-up photos, and habitat photos of the Carter County

sensitive species, arranged alphabetically by species scientific name.

SPECIES



Reprinted with permission from the New Britten

and Brown Illustrated Flora of the Northeastern

United States and Adjacent Canada, Vol. 2, page

409, Copyright 1952, The New York Botanical

Garden.

AMORPHA CANESCENS
LEAD PLANT

Lead Plant is a shrub with few to several, erect or ascending, simple or sparingly branched stems, which are 3-8 dm
high. In marginal sites, the plant may die back to near the base each year. The alternate leaves have a short petiole and

27-41 narrowly elliptic leaflets, which are 8-15 mm long. Foliage is covered with very dense, short white hairs, giving

the plant a hoary appearance. The violet flowers are borne in dense spike-like inflorescences, that are 7-15 cm long and

arise on long stems from the leaf axils. Each small flower has a single petal longer than the densely hairy calyx that is

ca. 2 mm long. There are 10 orange stamens exserted beyond the petal. The glandular and hairy fruits are ca. 4 mm long

and egg-shaped with a long beak.

Flowering in late June-early July.

Lead Plant could be confused with members of the genus DALEA or PSORALEA, but these plants are not true shrubs,

and they have flowers with more than 1 petal.
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ASCLEPIAS OVALIFOLIA
OVALLEAF MILKWEED

Ovalleaf Milkweed is a rhizomatous perennial with usually solitary slender stems 2-6 dm high. The erect to spreading,

opposite leaves have petioles which are up to 1 cm long, and broadly lance-shaped to elliptic blades which are 4-8 cm

long with entire margins. Leaves are moderately long, hairy beneath, and the sap is milky. 1-3 umbrella-shaped, stalked

clusters of 8-20 flowers are at the top of the stem or in the axils of the upper leaves. Each greenish-white to cream

flower is 8-10 mm high and borne on a hairy stalk that is up to 20 mm long. Flowers have 5 reflexed corolla lobes

which are 5-6 mm long, and 5 erect hoods which are 4-5 mm long and rounded at the tip; these hoods surround a

greenish or yellowish central column, and each has a conical horn inside. The erect spindle-shaped fruits are 6-8 cm

long and ca. 1 cm wide. Each fruit has numerous seeds, each with a light brown tuft of hairs that is 18-35 mm long.

Approached peak flowering on 2 July 1994, with a few plants in very early stages of fhiit formation.

ASCLEPIAS VIRIDIFLORA and A. SPECIOSA also have broad leaves, but the former lacks horns within the hoods,

and the latter has pink to purple flowers.
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ASCLEPIAS STENOPHYLLA
NARROWLEAF MILKWEED

Narrowleaf Milkweed is a perennial herb with few, erect and usually unbranched stems that are decumbent or upright, 2

8 dm high and arise from a thick, woody root. The alternate or opposite leaves are 8-18 cm long, but only 1-5 mm wide.

Foliage is moderately to sparsely hairy, and the sap is milky. Umbrella-shaped clusters of 10-25 flowers are nearly

stemless in the leaf axils on the upper half of the stem. Each greenish-white to yellow flower is only 7-9 mm long and

is borne on a hairy stalk that can be up to 1 cm long. Flowers have 5 reflexed corolla lobes which are ca. 5 mm long,

and 5 erect hoods that are distinctly 3-lobed at the tip and which surround a central column. Erect spindle-shaped fruits

are 9-12 cm long and less than 1 cm wide. Each fruit has numerous seeds, each with a white tail that is ca. 3 cm long.

Flowering in June-early July.

It resembles narrow-leaved forms ofASCLEPIAS VIRIDIFLORA but has flowers with horns. Both ASCLEPIAS

PUMILA and A. VERTICILLATA also have narrow leaves, but often filiform and less than 1.5 mm wide. A hand lens

reveals the three-lobed hoods of A. STENOPHYLLA that are diagnostic.



ASTRAGALUS BARRII

BARR'S MILKVETCH

Barr's Milkvetch is a perennial that grows in low, dense mats. Leaves have 3 narrowly lance-shaped leaflets and are 1-4

cm long, densely covered with short white hairs. Stipules at the leaf bases are membranous. Purple or pinkish-purple

flowers that are shaped like pea flowers are borne in a narrow, open, few-flowered inflorescence. The petals are 7-17

mm long. The calyx is 3-5 mm long and densely covered with long, white hairs. The sparsely white, hairy pod is

narrowly elliptical, 4-8 mm long, and 1-2 mm in diameter.

Flowering in May-early June, fruiting late May-June.

The only other mat-forming species with 3-leaflets in the range of A. BARRII in Montana are A. GILVIFLORUS and A.

HYALINUS. Both have white flowers and a longer calyx tube (6-16 mm) than A. BARRII calyx tube length (2.8-5

mm). They also have peduncles which are short (<3.5 mm) or absent compared to A. BARRII peduncle length (7-24

mm).
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ASTRAGALUS RACEMOSUS
RACEME MILKVETCH

Raceme Milkvetch is a coarse, herbaceous perennial with few to many erect stems, 15-70 cm high, and arising from a

woody taproot and branched rootcrown. The pinnately compound leaves are 4-15 cm long with 11-31 narrowly to

broadly elliptic leaflets. Foliage is thinly to densely covered with short hairs. Inflorescences with 15-70 densely

clustered flowers arise from the axils of the upper leaves. The nodding, whitish flowers are 16-21 mm long with a

partially reflexed upper petal and purplish tinged lower petals. The calyx is 8-1 1 mm long and glabrous or with

scattered hairs. The pendant, oblong-elliptic pods have a basal, 3-7 mm long stalk, are glabrous, triangular in cross

section, with 3 sides that are nearly flat and equal-width, and 15-30 mm long.

Flowering in late June-early July.

The combination of coarse, erect stems, short pubescence, and pendant pods, triangular in cross-section, is diagnostic

of this species in the n. Great Plains. The more common A. DRUMMONDII is similar but has pods dorsiventrally

compressed with 2 parallel grooves on the bottom, and has foliage with long spreading hairs.
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CHENOPODIUMSUBGLABRUM

SMOOTH GOOSEFOOT

Smooth Goosefoot is an annual with erect, simple, or highly stems 2-3 (8) dm high. The alternate leaves are linear with

entire margins, single veined, glabrous, up to 3 cm long. Flowers are small, green, and grouped m remote clusters on

the branched stem. Each flower lacks petals but has 5 glabrous sepals and 5 stamens. The 1 -seeded fruit is compressed

hemispheric and is relatively large; 1-2 mm across, exposing a jet-black fruit at maturity that readily separates from the

pericarp (fruit wall).

Fruiting in early July.

CHENOPODIUM SUBGLABRUM sometimes occurs with and is related to C. LEPTOPHYLLUM. They both have

linear single-veined leaves but the latter are farinose white. CHENOPODIUM LEPTOPHYLLUM also has densely

clustered glomerules, a relatively unbranched growth form, fruits usually 1 mm or smaller, and seeds which do not

detach from the pericarp.
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CYPERUS SCHWEINITZII

SCHWEINITZ' FLATSEDGE

Schweinitz' Flatsedge is a grass-like perennial with stems that are 10-40 cm high, arising from short, irregularly swollen

rhizomes. The leaves are 1-4 mm wide and located mostly near the base of the plant. The inflorescence is subtended by 3-6

long, leaf-like bracts, some of which are wider than the leaves. The infloresence is made up of ascending clusters of flattened

spikelets that are 5-25 mm long and borne on stalks that are very short to long. The flowers are crowded opposite each other

and consist only of a small, pointed scale, which is ca. 3-4 mm long and subtends 3 stamens and an ovary. The seed is

triangular in cross-section.

Flowering reported early July. Mature fruit from late June-August.

This is our only perennial CYPERUS and is the only one occurring in upland habitat.
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DALEA VILLOSA

SILKY PRAIRIE CLOVER

Silky Prairie Clover is a perennial herb with ascending or lax, branched stems that are 20-35 cm high ,
and which arise

from red-orange roots and a rootcrown. The alternate, pinnately compound leaves are 2-4 cm long and have 11-21

linear leaflets The foliage has numerous sunken glands and is densely long and hairy. The pmk to rose-purple flowers

are densely crowded in cylindrical spikes that are 3-12 cm long, at the ends of stems and branches. Each flower is 4-6

mm long and has 4 separate petals, a densely spreading, hairy, 5-lobed, cup-shaped calyx, and 5 stamens that are usually

longer than the petals. The narrowly egg-shaped pods are 2-3 mm long and densely long and hairy.

Flowering in late July-August; fruiting in late August.

Other DALEA in Montana usually have 1 1 or more leaflets, and are not as conspicuously hairy. The compination of the

long, hairy calyx and the 5 stamens further separate this species from other DALEA and from species ofPSORALEA

and AMORPHA.



{.

Illustration by Larry Albers

ERIOGONUM VISHERI

DAKOTA BUCKWHEAT

Dakota Buckwheat is an annual with slender taproot and single stem much branched, 15-25 cm tall. Leaves are glabrous,

in a basal rosete, the blades ovate to reniform, 15-20 mm long. Bracts of the infloresence are elliptic, involucres are

on slender peduncles or sessile in an erect or spreading infloresence. Flowers are 1-few per involucre, yellow.

Readily distinguished from the two other annual species of ERIOGONUM in Montana; E. ANNUUM has cauline leaves

rather a distinct basal rosette and E. CERNUUM has strongly reflexed involucral peduncles rather than an erect to

spreading infloresence. ^



Illustration by Jeanne R. Janish, From
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LINARJA CANADENSIS
BLUE TOADFLAX

Blue Toadflax is a slender annual with erect, unbranched stems that are 1-5 dm tall. There is a rosette of prostrate

stems at the base, the leaves of which are narrowly oblong, 5-10 mm long, and opposite or in whorls of 3. Stem leaves

are narrower and the lower are opposite or in whorls of 3, becoming alternate above. Foliage is glabrous, often with a

thin bluish waxy coating. Short-stalked flowers are borne in an elongating, spike-like inflorescence. The snapdragon

like blue flowers are 8-12 mm long and have 5 sepals and a 2-lipped corolla. The lower lip is horizontal and 3-lobed,

while the upper is 2-lobed and erect. There is a linear, downcurved spur that is 2-1 1 mm long and located at the base ot

the corolla. The fiiiit is a globose, many-seeded capsule that is 2-4 mm high.

Flowering and fruiting mid-June-August.

The blue, spurred flowers and basal rosette of prostrate stems are diagnosti
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MAIANTHEMUM CANADENSE

WILD LILY-OF-THE-VALLEY

Wild Lily-of-the-valley is a rhizomatous, perennial herb with unbranched, sparsely hairy, zig-zag-shaped stems that are

8-20 cm high. The 2-3 alternate, elliptical leaves are ca. 6 cm long and have a shallow basal lobe or short petiole that

partly surrounds the stem. The small, white flowers are borne in a tightly branched terminal inflorescence. The flowers

have 4 stamens and 4 narrow, undifferentiated perianth segments, or tepals, that are ca. 2 mm long. The ovary matures

into a red, 1 -2-seeded berry that is ca. 3 mm wide.

Flowering in June.

Species of SMILACINA and DISPORUM have more leaves and much larger fhiits. Both genera have 6 tepals and 6

stamens.
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PSORALEA HYPOGAEA
LITTLE INDIAN BREADROOT

Little Indian Breadroot is a perennial herb with a deep, club-shaped root that is up to 6 cm long and surmounted by a

subterranean connecting stem. Above ground, the plant consists of a rosette of long-petioled leaves that are palmately

divided into 3-7 linear-elliptic leaflets that are 25-50 mm long. The foliage is covered with dot-like glands and dense,

white appressed hairs, but the upper leaf surfaces become glabrous with age. Blue, pea-like flowers are borne in

condensed spikes arising among the bases of the leaf petioles at or barely above ground-level. The tubular calyx is 6-9

mm long and has 4 long, narrow lobes and a fifth that is longer and broader. The upper petal is 10-13 mm long and held

forward. The hairy pods are egg-shaped, ca. 5 mm long, and each has a beak that is 5-13 mm long.

Flowering end of May-June.

PSORALEA ESCULENTA has a distinct flowering stem with spreading pubesence on the stem and leaf petiole, while

PSORALEA HYPOGAEA is stemless and has appressed pubesence.
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QUERCUSMACROCARPA

BUR OAK

Bur Oak is a small to large tree. Its bark is deeply fUrrowed and twigs are stout. The alternate, oblong-elliptic leaves are

10-20 cm in length and are deeply to shallowly lobed, with the terminal lobe being the largest. Leaves are dark green

and shiny above but silvery below with fine, star-shaped hairs. Male flowers of 5-10 stamens are borne in long, loose,

pendulous inflorescences from the leaf axils. 1 to several female flowers occur in the axils ofnew leaves. The acorn is

up to 2-4 cm long, ellipsoidal, and the top half or more is enclosed by a roughened, fringe-margined cup.

Flowering in April-May.

This is Montana's only native oak.



by Janet Wingate

SOLIDAGO PTARMICOIDES
PRAIRIE ASTER

Prairie Aster has stems that are 1-7 dm high and clustered on a woody-thickened, branched rootcrown. Leaves are

alternate, glabrous, firm, and 3 -veined. The narrowly lance-shaped leaves near the base of the plant have entire margins

and are petiolate and up to 20 cm long, while those on the upper stem are shorter, strap-shaped, and lacking petioles.

The 3-60 flower heads are borne in an open, flat-topped inflorescence. The glabrous, overlapping involucral bracts of

each head are 5-7 mm long, each with a greenish apex and a prominent, thickened midrib. The 10-25 rayflowers are

white and 5-9 mm long, and the numerous disk flowers are white. The achene is glabrous and has a pappus of bristles

that are thickened toward the top.

Flowering August-September.

This species differs from other SOLIDAGO in having white flowers, resembling an ASTER. It can be distinguished

from the latter by its flat-topped inflorescence, its thickened, involucral bracts that are often blunt at the tips, the

thickened pappus bristles, and 3-veined leaves.
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