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Abstract. -- Plant communities of the Kevin Rim in northcentral Montana
are described according to their floristic composition and associated
environmental variables. These results are based on 21 reconnais-
sance "fast-plot" samples located along environmental gradients.
Floristic data were grouped into community types based on existing
classifications. Results indicate the presence of eleven series (three
grassland, six shrubland, and two forest) containing thirteen plant
communities. Elevation was ordinated against a subjectively defined
moisture index (basically a composite of aspect, slope, and topo-
graphic position). Results suggest that the plant communities occur
along a complex topographic/soil/moisture gradient. Since total relief
is only 800 feet, it is likely elevation relationships are more strongly
associated with topographic position than with altitude-related
temperature limitations. These results are based on a total of two-
days of field work and must be regarded as tentative pending more
intensive fieldwork.
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INTRODUCTION

The Kevin Rim in northcentral Montana contains the second highest
raptor nest density recorded in the western United States (information on
file at MTNHP). At present these raptor populations are being intensively
inventoried and monitored as part of a study to determine potential
impacts of oil/gas and agricultural development in the area. Additionally,
the Bureau of Land Management has proposed a portion of the Kevin Rim
be designated an Area of Critical Environmental Concern (ACEC) and the
raptor study will provide information relevant to the ACEC designation

process.

Although significant knowledge is building regarding raptor
populations, plant community composition and environmental relation-
ships at the Kevin Rim have been poorly studied. Since plant communi-
ties constitute a major component of raptor habitat, this survey
was conducted. The objective was to provide a preliminary description
of plant community/environmental relationships of the area. The results
are based on only two-days of fieldwork (June 20 and 21, 1990) and would
require significant additional field survey to validate and refine the
community listing and to develop an acceptable vegetation map.

METHODS

The study area was defined as extending from the south-end of the
Kevin Rim (T35N, R3W, Sec. 19) north approximately six miles (T36N,
R3W, Sec. 20). The study area forms a 3/4 mile-wide band extending
approximately 1/4 mile across the mesa-top from the sandstone
escarpment and 1/2 mile below the escarpment.

Samples were subjectively selected using a variation of the "gradsect”
method described by Gillison and Brewer (1985). The method involved
preferential sampling along local transects following the maximum per-
ceived environmental gradients. Representation of the range of eleva-
tional, topographic, and soil conditions was strived for. Only twoidays
were available for fieldwork. An additional, fiveidays of sampling would
likely be necessary to be confident that a representative sample was

achieved.






Reconnaissance "fast-plots” were established on different topographic
positions along elevational transects where subjective judgement indicated
a marked change in vegetation composition. Information recorded
included community occurrence acreage (continuous area), topographic
position, slope shape, aspect, slope percent, elevation, canopy cover
estimates of the five to ten dominant plant species, and general comments
regarding the community occurrence.

Analysis focused on using existing plant community classifications
to identify plant community types. Direct gradient analysis was used to
describe general patterns of communities in relation to environmental
factors. Elevation formed one axis of this ordination while the other axis
was a subjectively defined moisture index (basically a composite of aspect,
slope, and topographic position).

Species nomenclature follows GPFA (1986).
RESULTS AND DISCUSSION

A total of 21 reconnaissance plots were established (Fig. 1). These
data were grouped into three grassland, six shrubland, and two forest
series containing thirteen plant communities (Table 1). A diagnostic key
utilizing indicator plant species is provided for field identification of the
plant communities (Table 2).

Community types occur along topographic and soil moisture
gradients (Fig. 2). Since total relief is only 800 feet, it is likely elevation
relationships are more strongly associated with topographic position than
with altitude-related temperature limitations. Descriptions of the 13
community types and their general environmental relationships follow

(refer to Fig. 2 also):

Grasslands. The AGSM-BOGR community is common on alluvial
fans and other flat to slightly sloping surfaces at low elevations. Heavy
grazing by cattle is common and the dominance of Bouteloua gracilis likely
reflects the species ability to increase in response to grazing. Other
characteristic species include Agropyron smithii, Carex filifolia, and
Artemisia frigida.







The AGSM-STVI community likely represents a less heavily grazed
and/or slightly mesic variant of the AGSM-BOGR community. Bouteloua
gracilis is often well represented where cattle grazing is moderate to
heavy. The community occurs on clayey alluvial fans, flats, and
depressions at low elevations. In addition to Bouteloua gracilis, Agropyron
smithii, Stipa viridula, Poa sandbergii, Stipa comata, Carex filifolia, and
Artemisia frigida are generally common to well represented. The most
heavily disturbed sites typically feature Bromus tectorum.

The AGSP-BOGR community is common on flat to steep slopes at
low to mid elevations. Cattle grazing is moderate to heavy and "increaser"
plants such as Artemisia frigida, Sphaeralcea coccinea, Hymenoxys spp.,
and Phlox hoodii are often common. Generally, Bouteloua gracilis appears
to be more abundant on the heavily grazed sites. Other characteristic
species include Agropyron spicatum, Stipa comata, Carex filifolia, and
Koeleria pyramidata.

The AGSP-POSA community is common above the sandstone rim at
the highest elevations of the study area. These relatively flat to gently
sloping sites have likely received heavy grazing historically both by cattle
and sheep. However, no stock were visible at survey time. "Increaser"
species such as Artemisia frigida, Phlox hoodii, and Selaginella densa are
often abundant. Characteristic species are Agropyron spicatum, Poa
sandbergii, Carex filifolia, Stipa comata, and Koeleria pyramidata.
Bouteloua gracilis is generally absent.

The FEID-AGSP community is relatively uncommon in the study
area and occurs above the sandstone rim on sites similar to the AGSP-
POSA community. It is possible that more mesic occurrences of the AGSP-
POSA community might represent FEID-AGSP sites where Festuca
idahoensis has been eliminated by heavy grazing. In addition to Festuca
idahoensis and Agropyron spicatum, characteristic species include Poa
sandbergii and Koeleria pyramidata.

Shrublands. The ARCA/AGSM community is of relatively small
extent and occurs in steep mid slope concavities (e.g., draws and other
moisture run-on sites). The community represents the driest extreme of
"riparian” sites in the study area. The common occurrence of "weedy"






species such as Bromus tectorum and Descurainia pinnata is suggestive of
grazing disturbance, perhaps by sheep. Cattle traffic on these steep slopes
is likely infrequent. Characteristic species include Arfemisia cana,

Agropyron smithii, and Elymus cinereus.

Xeric "badland" sites at low to mid elevations feature vegetation
varying widely in composition and cover. Bare soil dissected by gullies
characterizes most sites. Perhaps the most characteristic species are
Atriplex nuttallii and Oryzopsis hymenoides and the community is provi-
sionally referred to as ATNU/ORHY (complete community descriptive
information would be needed to verify classification). Additional species
encountered include Agropyron spicatum, Artemisia cana, and
Chrysothamnus nauseosus. Since the cover of forage species seldom
exceeds 10 percent and the slopes are often steep, grazing impacts by
domestic stock is low. However, even infrequent movement of stock across
these unstable sites would likely result in enhanced erosion.

A community provisionally referred to as POFR/AGSP was observed
at one location in the study area (complete community descriptive
information would be needed to verify classification). The site is a steep,
mesic north slope at mid elevation. High species diversity is present (>40
species/tenth acre). Although the grasslands/shrublands below on gentle
topography have been heavily impacted by cattle, the steep topography on

this site likely prevents cattle form frequently venturing onto the site. <=~

Species that are common or well-represented include Potentilla fruticosa,
Agropyron spicatum, Amelanchier alnifolia, Juniperus communis,
Eleagnus commutata, and Koeleria pyrimidata.

Two "riparian" shrubland communities were found in the study area:
PRVI and SYOC. The PRVI community is found in upper slope draws and
moist concavities and the more common SYOC community occurs in
similar habitats at lower elevations. Owing to the greater water
availability on these sites, forage production is generally higher than on
surrounding uplands. This has generally resulted in higher relative
utilization (and impact) by livestock and wildlife on such sites. Increaser
species such as Bromus tectorum and Poa pratensis are often well
represented.






Characteristic species in the PRVI community include Prunus
virginiana and Symphoricarpos occidentalis. However, species composition
is highly varied among occurrences of this community and Agropyron
smithii, Elymus cinereus, Artemisia ludoviciana, Ribes aureum, and
Thermopsis rhombifolia are well represented on some sites.

Symphoricarpos occidentalis characterizes the SYOC community and
sometimes dominates stands to the extent that other species are either
excluded or are depauperate. Associated species that may be well
represented include Agropyron smithii and A. dasystachyum, and
Artemisia ludoviciana.

A RHAR/AGSP community occurs on, ggrlc mid elevation sites.
Slopes are steep and soils are sandy and erosive with up to 70% bare soil
exposed. The physiognomic characteristics are similar to the
ATNU/ORHY badlands community which occurs on clayey substrates.
Characteristic species include Rhus aromatica, Agropyron spicatum,
Artemisia cana, Oryzopsis hymenoides, and Calamovilfa longifolia.

Forests. Two riparian broadleaved forest communities were found
in the study area: PODE/COST and POTR/COST. These communities
occupy perhaps the smallest total area of any community in the study area
but contain such high species and structural diversity that their biodi-
versity importance greatly exceeds their area. >

The most mesic of the two communities is PODE/COST which was
found in a very steep, mid elevation draw. Dominant species present are
Populus deltoides, Prunus virginiana, Amelanchier alnifolia, and
Heracleum sphondylium.

The POTR/COST community was found on a steep north-facing
upper slope. Dominant species are Populus tremuloides, Cornus
stolonifera, Prunus virginiana, Amelanchier alnifolia, and Ribes lacustre.
The Populus tremuloides present features about 30 percent crown mortal-
ity (perhaps in response to drought stress?) but appears to be regenerating
sufficiently for self-replacement. Species diversity is high (>40
species/tenth acre). The dense vegetation and isolation high up a steep
slope has minimized livestock impacts and vegetation condition was among






the most pristine observed. Complete community descriptive information
would be desirable to fully document this interesting community

occurrence.

CONSERVATION-SPECIFIC COMMENTS

Most of the vegetation present appears to have been impacted by
grazing disturbance. At present, livestock do not appear to be intensively
utilizing the steeper slopes and vegetation condition may be improving
from past impacts (by sheep?) on such sites. However, many of the steep
slopes present feature unstable substrates that will likely continue to
provide suitable sites for disturbance opportunists such as Bromus
tectorum.regardless of grazing status. Reduction of cattle numbers on the
more heavily-impacted flat areas below the escarpment may result in
improvement in vegetation condition since abundant native seed sources

remain.

Conversion of native vegetation to agriculture (i.e., "sod-busting”) has
occurred on flat topography both above and below the sandstone escarp-
ment. Continued farm expansion may degrade native habitat quality in
the area both by reducing the extent of native plant community occur-
rences and by expanding the seed pool of exotic species.

The network of access roads associated with oil field development
and ranching in the area poses a threat to biodiversity. Potential impacts
associated with these roads include: disturbances to soils and vegetation
resulting from off-road vehicle use, increased poaching, and increasesd
dispersal of weeds.
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Table 1. Moisture index (1=most mesic; 5=most xeric), elevation
(feet), percent slope, aspect, topographic position, element occurrence
rank by community type (see code definitions and authority at
bottom of table), and plot number.

PLOT CT INDEX ELEV SLOPE ASP. POS. RANK
GRASSLANDS
18 AGSM-BOGR 5 3530 5 NE fan F
2 AGSM-STVI 4 3660 5 S flat C
3 AGSM-STVI 4 3700 8 S flat D
1 AGSP-BOGR 5 3600 2 SE flat C
4 AGSP-BOGR 5 3840 45 SE mid B
9 AGSP-BOGR 5 3540 2 S flat C
11 AGSP-POSA 4 4190 3 E ridge C
17 AGSP-POSA 4 4250 1 W ridge C
21 FEID-AGSP 3 402.0 5 E ridge C
SHRUBLANDS
5 ARCA/AGSM 3 3940 20 SE mid C
6 ARCA/AGSM 3 4000 40 SE mid D
14 ATNU/ORHY 5 3700 5 SE ridge B
15 ATNU/ORHY 5 3700 45 S mid B
19 POFR/AGSP 2 3780 70 N mid B
7 PRVI 2 4060 85 SE draw C
12 PRVI 2 4060 50 . E draw C
8 RHAR/AGSP 4 3960 75 SE upper C
16 RHAR/AGSP 4 3900 65 E mid B
10 SYOC 2 3580 10 S draw C
FORESTS
13 PODE/COST 1 3960 100 NE draw B
20 POTR/COST 1 3920 65 N upper B






Table 1. (continued)
AGSM-BOGR:

AGSM-STVI:
AGSP-BOGR:

AGSP-POSA:
FEID-AGSP:
ARCA/AGSM:
ATNU/ORHY:
POFR/AGSP:

PRVI:
RHAR/AGSP:

SYOC:
PODE/COST:

POTR/COST:

Agropyron smithii-Bouteloua gracilis (Anderson
1973)

A. smithii-Stipa viridula (Ross et al. 1973)

A. spicatum-Bouteloua gracilis (Mueggler and
Stewart 1980)

A. spicatum-Poa sandbergii (Mueggler and Stewart
1980) '

Festuca idahoensis-A. spicatum (Mueggler and
Stewart 1980)

Artemisia cana/Agropyron smithii (Hansen et al.
1990)

Atriplex nuttallii/Oryzopsis hymenoides (not
previously described)

Potentilla fruticosa/Agropyron spicatum (not
previously described)

Prunus virginiana (Hansen et al. 1990)

Rhus aromatica/Agropyron spicatum (Mueggler and
Stewart 1980)

Symphoricarpos occidentalis (Hansen et al. 1990)

Populus deltoides/Cornus stolonifera (Hansen et
al. 1990)

Populus tremuloides/Cornus stolonifera (Hansen
et al. 1990)

10






Table 2. Key to community types of the Kevin Rim.

=

Populus spp. with at least 5 percent canopy cover -- 2
Populus spp. with less than 5 percent canopy cover -- 3

Populus tremuloides with at least 5 percent canopy cover --
Populus tremuloides/Cornus stolonifera CT

Populus tremuloides with less than 5 percent canopy cover --
Populus deltoides/Cornus stolonifera CT

Shrubs present with a combined canopy cover of at least 10

percent -- 4
Shrubs with a combined canopy cover of less than 10 percent

-9

Potentilla fruticosa with at least 10 percent canopy cover --
Potentilla fruticosal/Agropyron spicatum CT
P. fruticosa with less than 10 percent canopy cover ~5

Artemisia cana with at least 10 percent canopy cover --
Artemisia canal/Agropyron smithii CT
Artemisia cana with less than 10 percent canopy cover -- 6

Prunus virginiana with at least 15 percent canopy cover --
Prunus virginiana CT
P. virginiana with less than 15 percent canopy cover -- 7

Symphoricarpos occidentalis with at least 15 percent canopy
cover -- Symphoricarpos occidentalis CT
S. occidentalis with less than 15 percent canopy cover -- 8

Rhus aromatica with at least 10 percent canopy cover --
Rhus aromaticalAgropyron spicatum CT

Rhus aromatica with less than 10 percent canopy cover --
Atriplex nuttallii/Oryzopsis hymenoides CT

11






Table 2. (continued)

9. Festuca idahoensis with at least 5 percent canopy cover --
Festuca idahoensis-Agropyron spicatum CT
9. F. idahoensis with less than 5 percent canopy cover -- 10

10. Agropyron spicatum with at least 5 percent canopy cover

-11
10. A. spicatum with less than 5 percent canopy cover -- 12

11. Bouteloua gracilis with at least 5 percent canopy cover --
Agropyron spicatum-Bouteloua gracilis CT

11. B. gracilis with less than 5 percent canopy cover --
Agropyron spicatum-Poa sandbergii CT

12. Stipa viridula present --
Agropyron smithii-Stipa viridula CT

12. S. viridula absent --
Agropyron smithii-Bouteloua gracilis CT

12






'mile —

Figure 1. Map of the Kevin Rim study area showing locations of study
plots. The square at upper left represents T36N , R3W, Section 20
and the thick black line is the 4000 foot contour. The bottom left
(including plots 1 through 8) is the northern portion of T35N, R3W,

- Section 19 and the thick black line is the 4100 foot contour. The
contour lines follow the sandstone rim and the dashed lines
represent roads.
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Figure 2. Approximate distribution of Kevin Rim plant communities along
soil moisture and elevation gradients. The empty area represents
combination that do not exist or are unsampled. Pink, yellow, and
no highlighting indicate communities of high, low, and intermediate

relative acreage.
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MONTANA NATURAL HERITAGE PROGRAM

1515 East Sixth Avenue
Helena, Montana 59620
(406) 444-3009

October 1, 1990

Marco Restani

Department of Biology
Montana State University
Bozeman, Montana 59717

Dear Marco:

Please find enclosed the long awaited Kevin Rim plant
community report for your reading enjoyment. If you have
any questions or comments please write or call me. I talked
with Dave Genter about this regort and he thought it could
be appended to your report. I'll let you o decide that fate.
Sincerely,

Tt

Robert L. DeVelice

The Nature Conservancy arid Montana State Library






MONTANA NATURAL HERITAGE PROGRAM

1515 East Sixth Avenue
Helena, Montana 59620
(406) 444-3009

October 3, 1990

Tad Day

BLM Great Falls RA Office
812-14th Street North

P.O. Box 2865

Great Falls, MT 59403-2865

cc: Joan Bird (TNC), Patrick Bourgeron (TNC), Dean Culwell
(WESTECH) , Angela Evenden (USFS), Dan Leschevsky (BLM) ,
Peter Lesica (UM)

Dear Mr. Day:

I have enclosed a copy of my report entitled "Plant Communi-
ties of the Kevin Rim, Toole County, Montana: Preliminary Survey
Results" for your information. This report is based on two days of
field reconnaissance conducted at the request of Dave Genter
(Coordinator, Montana Natural Heritage Program). I have also sub-
mitted the report to Marco Restani for potential incorporation into
his Kevin Rim raptor survey report. If you have any questions or
comments please write or give me a call. ‘

Sincerely,

Robert L. DeVelice
Community Ecologist
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