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A Description of the Major Plant Communities on
the Theodore Roosevelt Memorial Ranch (107 pp)

Director: Donald J. Bedunah ©

The major plant communities and soil types were described
and mapped on the Theodore Roosevelt Memorial Ranch (TRMR), a
working cattle ranch purchased in 1986 by the Boone and Crocket
Club. The purpose of this research was to establish baseline
data needed to aid in the development of future ranch management
and research activities. The major plant communities have been
floristicly described, mapped, and classified according to the
dominant coverage of overstory and understory species. Plant
community data collection was done using the Daubenmire method,
or a variation thereof. Each community has been correlated with
the habitat type, range site and soil types on with they are
found. Soils were mapped using aerial photography,
classification systems, and nomenclature employed by the Soil
Conservation Service. The importance of each plant community is
discussed from a livestock and wildlife perspective. A total of
22 plant communities were described and key of these plant
communities is included.
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INTRODUCTION

The Theodore Roosevelt Memorial Ranch was purchased by the
Boone and Crocket club in 1986 to examine management programs
which benefit the while maintaining the integrity of a working
cattle operation. The ranch, which is located 9 miles (14 km)
west of Dupuyer, Montana, encompasses approximately 6,050 acres
(2,448 ha). This area lies in a transition zone where the
northern mixed-grass prairie integrates into the Douglas-fir
forests. Therefore, the ranch, though relatively small,
encompasses many vegetation types and is quite diverse in
vegetation and wildlife.

While this area is typically thought of as a cattle ranching
and production region, this ranch is also a critical big game
winter range for deer and elk. The ranch has historically
supported approximately 275 cow-calf pairs and a large number of
wintering wild ungulates as well as a smaller year-round resident
population of many wildlife species. Although this ranch is
certainly an important wildlife and research acquisition, it also
is an integral part of a complex needed to provide for the long
term future of wildlife on the Rocky Mountain Front in these
times of production oriented land uses. This complex currently
consists of Glacier National Park, located 40 miles (64 km) to

the north, the Blackleaf Wildlife Management Area located 7



miles (11 km)to the south, Pine Butte Swamp Preserve located 25
miles (40 km) to the south and the Sun River Wildlife Management
Area located 50 miles (80 km) to the south.

The vegetation is the primary resource of any ranching
operation. The degree of diversity within and among various
pPlant communities are an important attribute that must be
documented in an effort to understand how the needs of cattle and
wildlife can be met while facilitating prediction of vegetative
responses to management. Without an adequate knowledge of the
current and potential vegetation of the area sound management and
research are not possible.

The overall objective of my research project was to initiate
the vegetation analysis and monitoring that are needed to aid in
ranch management and research activities on the TRMR.
Specifically, I: 1) described and mapped all major plant
communities on the TRMR; 2) established permanent transects
within the major plant communities to monitor changes in range
condition and composition as a response to management or research
activities; 3) determined the potential vegetation for each major
plant community based on the range site and habitat type
concepts; 4) and determined the effect of past management on the
plant community composition within the important grazing areas

of the ranch.



STUDY AREA DESCRIPTION

The TRMR is located in Teton County, Montana between the
towns of Browning and Choteau (Fig.l). The nearest community is
Dupuyer, Montana which is approximately 9 miles east (14 km) of
the ranch on U.S. highway 89. The ranch, approximately 6,050
acres (2,448 ha), is in Township 27 North, and Ranges 8 and 9
West (for a legal description see appendix C).

This area is in the vegetation and precipitation transition
zone associated with the abrupt meeting of the mountains and the
plains common to this portion of the Rocky Mountain East Front.
The precipitation varies from 15 to 20 plus inches (50 cm)
annualily. In general, a vegetative gradation from a mixed-grass
prairie, through a limber pine, to a Douglas-fir forest occurs

within the study area.

b
. 2*, i

'..".'--u-. <

Figure 1. Study area map



METHODS
Field Methods

A reconnaissance of ranch vegetation led to the recognition
of prevalent community types (c.t.). Sample stands within each
recognized c.t. were selected subjectively without preconceived
bias as described by Mueller-Dombois and Ellenberg (1974). all
sample stands were chosen as homogeneous representatives of the
community being sampled. Sample plots and transect locations
within sample plots were chosen objectively. Transect lines were
permanently marked at their beginning and ending points with
metal posts and wooden stakes. Identifier numbers were stamped
into steel washers and attached to each metal post and identifier
numbers were stamped directly into the wooden stakes. A
photographic record was established for each sample plot. The
photographic record, original data collection sheets, and
computer data base file have been submitted to Dr. Donald
Bedunah, School of Forestry, University of Montana, for future
reference.

All areas having an overstory of aspen, Douglas-fir, or
limber pine were sampled using the Daubenmire cover class method
(Daubenmire 1959). The only variation of this method was that I
used the following cover classes: (1) trace to 2.49, (2) 2.5 to

4.99, (3) 5.0 to 9.99, (4) 10.0 to 19.99, (5) 20.0 to 29.99, (6)



30.0 to 49.99, (7) 50.0 to 74.99, (8) 75.0 to 100. All plant
communities not within the canopy cover of aspen, Douglas-fir or
limber pine were sampled using the following variation of the
Daubenmire cover class method: 1) Macroplot size was increased
to 50m long and 30m wide. 2) Microplot frame size was increased
to 0.44 m2. 3) Microplots were located at 5 m intervals along
the transect lines. 4) Species cover was divided into 8 cover
classes as described above. Vegetation data include a complete
list of plant species, cover class, constancy, and frequency of
occurrence, for each plant species and sample plot. Within
selected bunchgrass communities, basal area was recorded for
shrubs and bunchgrasses.

Most plants were identified to species during fieldwork.
Particularly difficult specimens were collected and
identification was corrected or confirmed by Dr. Peter Stickney,
USDA Forest Service, Intermountain Research Station, Missoula,
Montana. Taxonomic nomenclature, for all species, follows
Jitchcock and Cronguist (1973). All common names used in
sommunity descriptions correspond to scientific names as
oresented in USDA Forest Service Master Plant List (1987)(see
\ppendix B). A complete plant species collection has been placed
in the range herbarium at the University of Montana.

Site characteristics and plot composition were recorded at



2ach transect location. Site data included elevation, aspect,
slope, soil profile description, rooting depth, and topography.

30ils were described using the new classification system (ABC
system) of the Soils Survey Manual (currently in draft status) as
reported in Soils Genesis and Morphology syllabus by Nimlos
(1988), and by Fanning and Fanning (1989). At each transect site
a soil pit was dug and each soil horizon or layer was described
separately. Rooting depth was ocularly estimated as the depth
above which 90% of the root biomass was found in the soil

profile.

Data Analysis

All field data were computer coded to data base files and
transferred to the FUZPHY computer program for data manipulation
and evaluation. FUZPHY facilitates the creation of coverage and
constancy tables, similarity indexes, and association tables of
individual and combined sample plots. These indexes and tables
were used for the purpose of classification and naming of
nomogeneous plant communities from environmentally similar
nabitats, based on their dominant and co-dominant species

somposition.



appin

The plant communities were mapped to show their geographic
listribution. Infrared and color aerial photography, as well as
:opographic quadrate maps, were used to aid in the mapping
»rocedure. Any vegetation mapping requires a generalization,
i\bstraction, or typification of the real present vegetation
>attern. Therefore, community boundaries necessarily include
acotones that occur within, between, and among the recognized

segetative segments.



RESULTS AND DISCUSSION

tiparian Community Types

The riparian communities are those plant communities that
ire associated with lakes, reservoirs, springs, bogs, wet
neadows, and ephemeral, intermittent, or perennial streams
(Hansen et al. 1988). 1Individual communities within this group
ire usually very dissimilar in species composition, but are often
>losely associated in distribution. Collectively, these
rommunities are important features for maintaining water quality
and providing cover and forage for cattle and many species of

vildlife. I have identified five important riparian c.t.

Water sedge/Baltic rush c.t.: The water sedge/ Baltic rush

sommunity (Fig. 1) was found in draws and on gently sloping
1illsides of the domestic grass-hay regions of the TRMR. They
lere usually long and narrow following surface or sub-surface
rater courses. They were floristically simple with as few as 13
species found on a sample site.

Sedges and rushes were the dominant class of vegetation
veraging 54% cover. Graminoids were represented by a mean
over of 9%, but on the wettest sites, they may be reduced to

ess than 1% cover. Forbs averaged 7% cover and shrubs were



Figure 2. Water sedge/Baltic rush c.t.

present on two of four sample sites and averaged 11% cover.

Sedges were dominated by water sedge and beaked sedge which
averaged 18% cover respectively (Table 1.). Water sedge was
dominant on three sites while beaked sedge dominates the fourth.
Baltic rush was the dominant rush on all sample sites and
averaged 23% cover. As the proportion of water sedge and beaked
sedge increased the cover of baltic rush and grass species
appeared to decline.

Three different species of graminoid dominated this
vegetative class. These were redtop, seaside arrow-grass, each
dominant on one site, and northern reedgrass which was dominant
on two sample sites. Northern reedgrass was the only graminoid

present on one of these sites and it represented only 1% cover.



Forbs were dominated by a different species on each sample
site. Arranging the sites from driest to wettest the dominant
forbs were Virginia strawberry, little gray aster, elephanthead,
and water hemlock. None of these species had cover values
greater than 5%. Water hemlock is a common species along the
waterways of the ranch and is very poisonous to humans, cattle,
and wild ungulates.

Shrubs were found on only two sample sites within this
community. Bebb's willow was the dominant shrub on both sites,
averaging 8% cover, and 65% of all shrub cover. Hoary willow,
diamond willow, and blueberry willow were also present, but each
was limited to only one site.

Because these communities were small, they were considered
inclusions on soil maps provided by the Soil Conservation
Service. Soil pits dug at each sample site showed that these
soils are typically organic material to an average depth of 6.5
inches (16 cm.). Mineral scils of clay loam and clay occur to
25 inches (63 cm.) in the soil profile and set on a compact
layer of sandy clay. These soils contain heavy concentrations of
carbonates beginning at the soil surface and continuing through-
out the soil profile. Ocular estimate of rooting depth averaged

24 inches (61 cm.). The rhizomatous growth habit of the major

10



Table 1. vaerage (%) and constancy (%) of major plant species,
litter, and bareground of the Water sedge / Baltic rush

c.t'

Vegetation Class Constancy Coverage
Tree/Shrub

Bebb's willow 100 8

Blueberry willow 25 4
Graminoid

Redtop 50 8

Northern reedgrass 75 2

Kentucky bluegrass 62 2
Forb :

Water hemlock 50 8

Little gray aster 62 2

Virginia strawberry 50 1

wWater mint 88 2
Sedge/Rush

Water sedge 100 18

Beaked sedge 75 18

Baltic rush 100 23
Litter 100 82
Bareground 25 1

11



species of these sites forms a dense sod effectively stabilizing

soils. The range site classification corresponding to these sites

is Subirrigated 15-19.

Bebb's Willow c.t.: The Bebb's willow community (Fig. 2)

was common on the TRMR but the size of individual stands was
usually less than 5 acres (2 ha). It was best represented on
streambanks, overflow channels, and seeps.

Shrubs were the dominant class of vegetation averaging 86%
cover. Bebb's willow was the dominant shrub species with an
average cover of 65% (Table 2). No other shrub species was
observed on all sample sites of this community. Woods rose,
snowberry, and ribes were found on three sites with an average
3%, 2%, and 4% cover, respectively. Serviceberry, chokecherry,
red osier dogwood, and river birch could also be found, but were
infrequent constituents of the Bebb's willow type.

Graminoids averaged 24% cover with variation from 11% to
38%. Timothy and redtop were dominants on different sample
sites. Timothy was the co-dominant on one site dominated by
redtop, and redtop was the co-dominant on one site dominated by
timothy. Kentucky bluegrass was the co-dominant species on the

remaining two sites. Across sample stands, redtop, timothy, and
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Figure 3. Bebb’s willow c.t.

Kentucky bluegrass averaged 1% 6%, and 4% cover, respectively.
Blue rye grass was also represented on all sample sites averaging
5% cover. Other common graminoids were smooth brome, fowl
mannagrass, and sedges.

Forbs averaged 32% cover, but variation in species coverage
between stands was very high. Forb composition was very dynamic
with only a few species i.e., Virginia strawberry, domestic
dandelion, American vetch, and common yarrow represented on all
sample sites. Common hound’s-tongue, Virginia strawberry,
domestic dandelion, and field mint were the dominant forbs for a
site . These species, and many others represented in this
community, are increasers with grazing and indicate that these

areas are subjected to frequent disturbance.

13



Table 2. Cgverage (%) and constancy (%) of major plant species,
litter, and bareground of the Bebb's willow c.t..
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Vegetative Class Constancy Coverage
Tree/Shrub
Bebb's willow 100 65
Shrubby cinquefoil 37 8
Red osier dogwood 37 5
River birch 25 4
Woods rose 75 3
Snowberry 75 2
Graminoid
Redtop 100 7
Timothy 88 6
Kentucky bluegrass 100 4
Blue wild rvye 37 5
Fowl mannagrass 37 3
Forb
Virginia strawberry 100 3
Domestic dandelion 100 3
Hound's-tongue 25 8
Field mint 75 3
Sedge/Rush
Baltic rush 37 1
Litter 100 82
Bareground 62 7
Mosses 62 5
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Few forbs of this community are good forage value to cattle
or wildlife. A noted exception is sticky geranium, which
occurred infregquently, but is good forage for wildlife.

The Bebb's willow community was most commonly found on soils
of the Ridgelawn-Nesda complex in areas which Ridgelawn soils
dominate. These soils are deep and well drained and have
alluvium parent material. They are associated with stream
terraces and floodplains. Carbonates were observed only at
depths of greater than 16 inches (41 cm.) in the soil profile.
Ocular estimate of rooting depth averaged 19 inches (48 cm.).
The range site classification of this c.t. is subirrigated 15-19

or OV 15-19 (overflow).

Blueberry Willow/Beaked Sedge c.t.: This community was

found along the stream coarse of Dupuyer Creek where active and
inactiYe beaver ponds result in siltation (Fig. 3). Sample sites
of tgls community represented a succession of beaver pond
vegetation from active sites with standing and running water to
old, abandoned sites without standing or running water. This
community had an average plant cover of 79% with variation from
60% on the most active sites to 93% on old, abandoned sites.

Shrubs were the dominant class of vegetation, averaging 37%

cover with a maximum variation of 10%. The dominant shrub
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Figure 4. Blueberry willow/Beaked sedge c.t.

species was blueberry willow, which averaged 26% cover or 77% of
all shrub cover (Table 3). Diamond willow was co-dominant
averaging 6% cover. These wefe the only shrub species that
occurred on all sample sites of this community. Riverbank willow
was found on active or recently abandoned beaver pond sites and
was represented on three of four sample sites with an average
cover of 1% on sites on which it occurred. Silverberry was found
on two sample sites, both of which are old abandoned ponds with
little or no surface water present. This species averaged 3%
cover on those sites.

Sedges and rushes averaged 28% total cover with beaked sedge
the dominant species averaging 17% cover. This species was most

dominant on active or recently abandoned beaver ponds, which
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Table 3. Coverage (%) and constancy (%) of major species, litter,
bareground, and mosses of the Blueberry willow / Beaked
sedge c.t.
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Vegetative Class Constancy Coverage
Tree/Shrub
Blueberry willow 100 26
Diamond willow 75 6
Woods rose 50 5
Silverberry 50 3
Graminoid
Redtop 62 2
Kentucky bluegrass 62 2
Timothy 50 4
Basin wild rye 12 8
Forb
Field horsetail 75 3
Starry solomon-plume 50 3
Sedge/Rush
Beaked sedge 62 17
Water sedge 50 12
Baltic rush 37 2
Litter 75 81
Mosses 25 4
Bareground 25 1
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contained running or standing surface water. Water sedge was co-
dominant and averaged 12% cover. Baltic rush was also
represented on all sample sites averaging 2% cover. This species
appeared to have increased cover where surface water declined and
achieved 7% cover on the oldest abandoned pond site.

Graminoids were sparsely represented throughout this c.t.
and averaged only 3% cover. Redtop, the most common grass
species occurring on three sites, averaged 2% cover. Basin wild
rye, timothy, and Kentucky bluegrass were each represented on
only one sample site.

Forbs, as a vegetation class, apparently increased in cover
as the time since pond abandonment increased. On active sites
forb cover was only 2%, while on the oldest sites cover increased
to 20%. No one forb was dominant on all sites; however, field
horsetail which also apparently lincreases with the age of the
pond site was the dominant species on three sample sites. This
species was not found on active sites, but increased to 18% cover
on the oldest sites. Other common forb species included
fireweed, smooth willow-herb, Canada goldenrod, and starry
solomon-plume. All forb species represented in this c.t. are
associated with areas which have frequent disturbance by flooding

or are submerged for part of the growing season.
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Because this community is typically under water or has water
very near the surface, soil pits were not dug, and the soils were
not described. These soils are classified by the Choteau-Conrad
Area Soil Survey as riverwash. Riverwash consists of unstabilized
sand and gravelly sediment that is flooded, washed, and reworked
frequently. This soils typeai; represented by the Shallow Gravely

15-19 range site classification.

Cottonwood/Snowberry c.t.: The cottonwood/snowberry c.t.

(Fig. 4) was found along all major stream courses on the TRMR.
This c.t. provided cattle with feeding, bedding, wintering, and
calving areas while serving as a preferred foraging and security
area for many wildlife species. It was the largest riparian
c.t. on the ranch.

Tree species were dominated by black cottonwood which
averaged 56% cover. The cover of this species was highly
variable from site to site and appeared dependent on the age of
the trees. Very old stands that had frequent disturbance
exhibited cover values as low as 30%, while old undisturbed sites
had cover values of about 100%. The complexity of the community
is related to the fact that nearly any combination of old, young,
thick, or thin stands can occur and fade almost impreceptively or

abruptly from one state to the next. The nature of riparian
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Figure 5. Cottonwood/Snowberry c.t.

areas seems best described as being in a continuous and dynamic
state of change, often affecting several layers of vegetation.

Shrubs were the co-dominant class of vegetation averaging
60% cover. They were dominated on all sample sites by snowberry,
which averaged 39% cover or approximately 65% of all shrub cover
(Table 4). Woods rose was the co-dominant shrub averaging 11%
cover and occurring on each sample site. Other common shrub
species 1included serviceberry, chokecherry, river birch,
silverberry, and diamond willow. None of these species averaged
greater than 5% cover; however, individual site cover was quite
variable.

Graminoids averaged 17% cover and were dominated by shade-

tolerant species. Timothy, Kentucky bluegrass, and blue wildrye

20



Table 4. Coverage (%) and constancy (%) of major species, litter,
mosses, and bareground of the Cottonwood/Snowberry c.t.

Vegetative Class Constancy Coverage
Tree/Shrub
Eastern cottonwood 100 56
Snowberry 100 39
Woods rose 88 11
Chokecherry 75 3
Serviceberry 37 5
River birch 25 4
Graminoid
Timothy 88 6
Kentucky bluegrass 100 5
Redtop - 100 2
Blue wild rye 75 1
Forb
Burdock 50 4
Canada violet 75 4
Canada thistle 75 4
Hound's tongue 50 2
Domestic dandelion 100 3
Field horsetail 62 3
Litter 88 87
Bareground 37 1
Mosses 12 1
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were represented on all sample sites within this c.t. Timothy
and Kentucky bluegrass each dominated two sites and were the co-
dominant species on sites dominated by the other. Overall
timothy and Kentucky bluegrass averaged 4% and 5% cover,
respectively. Other common grass species included redtop, smooth
brome, and orchardgrass; however, none of these species averaged
greater than 1% cover.

Forb species composition was highly variable. In areas used
as cattle wintering grounds species such as burdock, Canada
thistle, common hound's tongue, and Canada violet collectively
averaged 29% cover or 76% of all forb cover. Though these
species were represented on all sample sites, collective cover
declined to approximately 1% on less-disturbed sites. The less-
disturbed sites were dominated by common dandelion, which is also
a disturbance-associated species. The overriding theme of the
forb constituent of this community is that early-successional-
stage species are dominant and provide little foraging
opportunity.

The cottonwood / snowberry community was found exclusively
on soils delineated as riverwash. Riverwash consists of
unstablilized sandy and gravelly sediment that is flooded,
washed, and frequently reworked by rivers or streams. Soil pits

dug at each sample site show carbonates may be present throughout
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the soil profile or completely absent. All sites exhibit dark
soils to a depth of at least 13 inches (33 cm) with a sandy
horizon followed by sand and gravel at greater depths. Ocular
estimate of rooting depth averages 20 inches (50 cm.), which
often places the roots in direct contact with subsurface water.
Because this community exhibits greater than 40% overstory cover,

no range site classification is associated with it.

Jointed Rush/Tufted Hair-grass c.t.: This community type

was found only in the northwest corner of the Lenstra Creek
pasture. Because of its limited distribution, only one sample
site was selected and inventoried in this community. Unlike
other riparian communities, this area supported no shrub or tree
species and was composed almost entirely of rushes and grasses.
Jointed rush was the dominant species of this community with
an average 40% cover (Table 5). Tufted hair-grass was co-
dominant, averaging 20% cover. Together, these species provided
74% of the total plant cover of this site. Pointed broom sedge
and baltic rush exhibited 4% and 9% cover, respectively.
Missouri iris was the dominant forb species, averaging 3% cover.
No other species of this community exceeded 1% cover. This site
is associated with soils of the Haploboroll-Argiborall complex.

These soils are poorly drained and often sodic and saline.
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Table 5. Coverage (%) and constancy (%) of major plant species,

litter, mosses and bareground of the Jointed rush/Tufted
hair~grass c.t..

Vegetative Class Constancy Coverage
Graminoid
Tufted hair-grass 100 20
Redtop 100 1
Fowl managrass 50 1
Sedge/Rush
Jointed rush 100 40
Pointed broom sedge 100 4
Baltic rush 100 9
American bulrush 100 1
Forb
Missouri iris 100 3
False dandelion 100 1
Little gray aster 50 1
Litter 100 68
Bareground 100 8
Mosses 100 20
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Parent material is glaciofluvial or alluvial in nature. The
danger of erosion by wind and water is slight. Ocular estimates
of rooting depth averaged 21 inches (53 cm.). This site is

represented by the Clayey 15-19 range site classification.

Introduced Grass and Alfalfa Hay Community Types

Grass Hay c.t.: The introduced grass hay communities (Fig.

S) were the least floristically diverse of all the grasslands
found on the TRMR. They appeared to have been established by
planting as few as 15 years or as many as 35 years ago.

These areas appear to be very similar but have been
separated into three community types based on different dominant
species (Table 6). The most prevalent c.t. was dominated by
Kentucky bluegrass. The average canopy coverage of this species
was 58%. The co-dominant species found in conjunction with the
Kentucky bluegrass dominant were timothy, smooth brome, and
redtop, each being the main co-dominant species on one of the
three sample sites. The mean cover values for these three sites
were timothy 19%, smooth brome 14%, and redtop 6%. The three co-
dominants appeared to be influenced by a moisture gradient that
favored redtop on the wettest sites and smooth brome on the

iriest sites.
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Figure 6. Domestic grass hay c.t.

The other two c¢.t. that occurred within the introduced hay
regions were dominated by smooth brome and timothy. Both of
these communities exhibited Kentucky bluegrass as the major co-
dominant species with smooth brome a secondary co-dominant in
timothy dominated stands and timothy a secondary co-dominant in
the smooth brome dominated stands.

All of the communities described within the introduced hay
type occurred on soils of the Adel-Bynum-Doby complex or the
Kiev-Rounder loams. These soils typically range in depth from 40
to 60 inches (101 to 152 cm) and have dark surface horizons.
Parent material is alluvium or residuum and soils are moderate to
well drained. Potential rooting depths range from 20 to 40

inches. Ocular estimation of rooting depth from the five sample
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Table 6. Coverage (%) and constancy (%) of major plant species,

litter, bareground, and mosses of the domestic grass hay
community types.
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Kentucky Timothy Smooth
bluegrass c.t. c.t. brome c.t.
Vegetative Class Cov(Con) Cov(Con) Cov(Con)
Tree/Shrub
Shrubby cinquefoil 1 ( 29) 1 ( 13) 1 ( 50)
Woods rose 1 ( 14) 3 ( 25) 1 ( 50)
Bebb's willow 0 ( 0) 3 ( 38) 0 ( 0)
Snowberry 0 ( 0) 1 ( 13) 0 ( 0)
Graminoid
Kentucky bluegrass 58 (100) 16 (100) 4 (100)
Timothy 19 (100) 27 (100) 14 (100)
Smooth brome 14 ( 86) 7 ( 63) 33 (100)
Redtop 6 (100) 8 ( 50) 11 (100)
Tufted hair-grass 3 (71) 4 ( 25) 6 (100)
Meadow fescue 8 ( 14) 8 ( 63) 0 ( 0)
Forb
Domestic dandelion 8 (100) 7 (100) 1 (100)
Missouri iris 7 (100) 2 ( 75) 2 (100)
Western bedstraw 2 (100) 3 (100) 1 (100)
Northwest cinquefoil 5 (100) 2 (100) 8 (100)
Virginia strawberry 5 ( 86) 3 ( 88) 11 (100)
American vetch 2 (100) 2 ( 88) 1 (100)
Litter 88 (100) 85 (100) 88 (100)
3areground 4 ( 43) 6 ( 63) o ( 0)
vMosses 3 ( 29) 0 ( 0) 1 (100)
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ireas averaged 11 inches (28 cm) under the current plant
compositions.

The introduced hay c.t. are found primarily on Silty 15-19
inch (38 to 48 cm) precipitation zone range sites with slopes of

less than 10%. It comprises approximately 270 acres (110 ha.)

on the ranch.

Alfalfa hay c.t.: The irrigated alfalfa hay fields were not

sampled. This community was planted to alfalfa and orchardgrass
approximately 20 years ago and is presently dominated by these
species. Alfalfa appeared to be the major forage producing
species, but in many areas this species was beginning to die out
and in need of replanting. Orchardgrass is also a major forage
producer. This species had its greatest cover in areas where
alfalfa was declining due to the age of the stand.

The soils of this community are often stony and shallow or
moderately deep. They have a low water holding capacity (2 to 3
inches (5 to 8 cm)) making flood irrigation time consuming and

only moderately effective.
Native Shrub and Grassland Community Types

The native shrub and grasslands regions of the ranch are

-hose areas not under the canopy of tree species or associated
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with the riparian zone. These areas have been divided into four

vegetative series and each series was then further divided into

c.t. as needed to represent the current vegetative composition.

Shrubby Cinquefoil Series

The shrubby cinquefoil series was the largest in terms of
acreage and most productive of the native grasslands found on the

TRMR. It corresponded to the Potentilla fruticosa / Festuca

scabrella habitat tYpe described by Mueggler and Stewart (1980).
This series has been broken down into three c.t. which were
prevalent on the ranch.

Shrubby cinquefoil was the dominant shrub in all areas
sampled within this series, having an average cover of 12% and
averaged 48% of total shrub cover. Communities within this
series were dominated by the graminoids rough fescue, Idaho
fescue, and Parry's danthonia. These species alternated dominant

and co-dominant roles to form the following communities.

Shrubby cinguefoil / Rough fescue c.t.: The shrubby

cinquefoil/rough fescue community (Fig. 7) is represented in each
pasture unit of the TRMR. Graminoids were the dominant class of
vegetation averaging 48% cover while forbs and shrubs averaged

17% and 31% cover respectively.
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The dominant shrub species was shrubby cinquefoil which
averaged 11% cover (Table 9). Other shrub species were wild
rose, snowberry, kinnikinnick, and horizontal juniper. None of
the shrubs, other than shrubby cinquefoil, were recorded on all
sample sites within this community.

Graminoids were dominated by rough fescue which averaged
20% cover or 41% of total graminoid cover. Idaho fescue was co-
dominant and averaged 7% cover or 17% of total graminoid cover.
Other grass species common to this community were Kentucky
bluegrass, thickspike wheatgrass, bluebunch wheatgrass,
junegrass, Parry's danthonia, timber oatgrass, and timothy. None
of these species occurred on all of the sample sites and all had
average cover values less than 5%.

The forb component of this community was very diverse. It
commonly contained as many as 30 species in a sample site.
However, they produced little forage of value with the exception
of sticky geranium which averaged 4% cover.

Forbs were dominated by wild strawberry and western bedstraw
which averaged 6% cover. Other common forbs were showy lupine,
golden rod, chickweed, common yarrow, besseya, and ball anemone.
Many of these species were found on all sites in this community.

The shrubby cinquefoillrough fescue community was typically

found on soils of the Bynum-Adel-Fifer complex, Bynum-Fifer-
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Figure 7, Shrubby cinquefoil/Rough fescue c.t.

Cheadle complex, and the Shambo-Amor loams. These soils are
often calcareous and deep. Ocular estimate of rooting depth
averages 15 inches (38 cm.). Range site classifications of

these soils are Silty 20+ or Shallow 20+ depending on the

constituent parts of the complex with which they are associated.

Shrubby cinquefoil / Parry*s Danthonia c.t. The shrubby
cinque foil/Parry 's danthonia community (Fig. 8) had an average
plant cover of 125%. Graminoids were dominant, averaging 54%
cover. Forbs and shrubs averaged 47% and 24% cover
respectively.

Parry's danthonia was the dominant grass species with an

average cover of 24% (Table 7) or 44% of total graminoid cover
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Table 7. Cove;age (%) and constancy (%) of the major plant
species, }1tter,.rock, bareground, and mosses of the
Shrubby cinquefoil/Rough fescue series of communities.
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SC/RF SC/PD SC/1D
c.t. c.t c.t
Vegetative Class Cov(Con) Cov(con) Cov(Con)
Tree/Shrub
Shrubby cinquefoil 11 (100) 9 (100) 15 (100)
Woods rose 3 (100) 3 (100) 8 (100)
Snowberry 3 ( 71) 0 ( 0) 0 ( 0)
Horizontal juniper 8 ( 57) 3 ( 60) 0 ( 0)
kinnikinnick 1 ( 14) 8 ( 40) 0 ( 0)
Graminoid
Rough fescue 20 (100) 10 (100) 15 (100)
Idaho fescue 7 (100) 7 (100) 40 (100)
Parry's danthonia 4 ( 86) 24 (100) 0 ( 0)
Junegrass 2 ( 86) 2 (100) 1 (100)
Timothy 7 ( 71) 1 ( 20) 1 (100)
Timber oatgrass 1 ( 57) 1 (100) 0 ( 0)
Kentucky bluegrass 1 ( 71) S ( 80) 1 (100)
Forb
Virginia strawberry 6 (100) 1 ( 40) 15 (100)
Western bedstraw 6 (100) 2 (100) 4 (100)
Ball anemone 6 (100) 4 ( 80) 0o ( 0)
Missouri goldenrod 3 (100) 1 ( 80) 1 (100)
Sticky geranium 4 ( 71) 1 ( 20) 0 ( 0)
Silky lupine 3 ( 86) 4 ( 80) 0 ( 0)
0l1ld mans whiskers 4 ( 14) 11 ( 40) 15 (100)
Tufted fleabane 1 (71) 3 (100) 0 ( 0)
Common yarrow 1 (100) 1 (100) 4 (100)
Northwest cinguefoil 1 ( 71) 1 ( 40) 8 (100)
Litter 78 (100) 88 (100) 88 (100)
Bareground 4 (100) 2 (100) 1 (100)
Mosses 1 ( 86) 3 ( 80) 1 (100)
Rock 1 ( 14) 1 (100) o( 0)

————-——--_—_——---—-----——-—-——-----——————--——————-----’--------——-
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and 19% of total plant cover. Co-dominant grass species were

Idaho fescue and rough fescue which exhibited average cover
values of 8% and 10%, respectively. These three species
comprised 77% of all graminoid cover. Other minor contributions
were made by junegrass, bluebunch wheatgrass, western
wheatgrass, green needle grass, mountain muhly, intermediate
oatgrass, Kentucky bluegrass, timothy, and carex species all of
which had cover values less than 5%.

No one forb was dominant in all areas sampled within the
shrubby cinguefoil/Parry's danthonia c.t., although, lupine was
often the most conspicuous. Other common forbs were western
bedstraw, common yarrow, ball anemone, golden rod, and chickweed.

Shrub cover was dominated by shrubby cinquefoil which
averaged 9%. This represented the lowest cover value of this
species for the shrubby cinquefoil series. Other shrub
species common to this c.t. were horizontal juniper, wild rose,
and fringed sage all of which exhibited mean cover values of less
than 5%.

This c.t. is mostly associated with soils of the Hanson-
Raynesford complex, Babb-Tibson-Adel complex, Adel-Doby-Hanson
complex, Adel-Burnett-Bynum loams and the Bynum-Fifer-Cheadle
complex. Range site classification varies with soil type and

noisture regime. Range sites represented are Silty 15-19, Silty
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Figure 8. Shrubby cinquefoil/Parry's danthonia c.t.

20+, Shallow 15-19, Shallow 20+, and Silty Draughty 15-19.
Generally these soils are slightly shallower and more draughty

than other soils of the shrubby cinquefoil series.

Shrubby <cinquefoil/ldaho fescue c.t.; The shrubby
cinquefoil/Ildaho fescue c.t. (Fig. 9) had the highest plant
cover (162%) of all communities within the shrubby cinquefoil
series. Shrubs, forbs, and graminoids averaged 24%, 61% and 77%
cover respectively.

Shrubs were dominated by shrubby cinquefoil with a mean
cover of 15%, or 62% of total shrub cover (Table 7). Woods rose
was co-dominant exhibiting 8% cover. None of the shrubs of this

community were important browse species; although, they may act
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Figure 9. Shrubby cinquefoil/Idaho fescue c.t.

as mechanical barriers and reduce the availability of palatable
forbs and grasses.

Forbs were dominated by old man’s whiskers and Virginia
strawberry, with each averaging 15% cover. Other common forbs
were western bedstraw, common yarrow, northwest cinquefoil,
pearly everlasting, chickweed, ball anemone, and sticky geranium.

Grass species were dominated by Idaho fescue with a mean

cover of 40%. Rough fescue was co-dominant with an average cover

35



of 15%. Other common grass species were bluebunch wheatgrass,

Kentucky bluegrass, green needlegrass, poverty danthonia,
mountain brome, and timothy.

The shrubby cinguefoil/Idaho fescue community was found
only on the Bynum-Adel-Fifer complex. Soils within this complex
are loams, usually with few coarse fragments and deep solums.
Ocular estimate of rooting depth was 19 inches (47 cm.). These

soils correspond to the Silty 20+ range site classification.

Bluebunch wheatgrass/Fringed sage c.t.: The bluebunch

wheatgrass/fringed sage communities (Fig. 10) occurred in the

Festuca scabrella/Agropyron spicatum habitat type as described by

Mueggler and Stewart (1980). These communities were
characterized by high rock and bare soil cover values, and an
average slope of 20% with south, southeast, or southwest aspects.
Communities were often long and narrow, seldom over 500 feet
(150m) wide. Graminoids were the most productive class of
vegetation followed by a highly diverse, but much less productive
forb constituent. Shrubs were often inconspicuous and are the
least productive vegetative class.

Graminoids were dominated by bluebunch wheatgrass which

averaged 19% cover or 31% of total graminoid cover (Table 8).
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Figure 10. Bluebunch wheatgrass/Fringed sage c.t.

Co-dominant grasses were rough fescue and Parry’s danthonia
which averaged 8% and 6% cover. Idaho fescue was also an
important community constituent averaging 5% cover. Other common

grass were junegrass, green needlegrass, thickspike wheatgrass,

and threadleaf sedge. None of these species exceeded a 5% mean
cover. Forbs were the dominant vegetative class averaging 65%

cover. Forbs were dominated by arrowleaf balsamroot with 6%
cover. Many forb species were found on all saimple sites. These

included rose pussytoes, ballhead sandwort, bastard toad-flax,
hairy golden aster, tufted fleabane, northern bedstraw. Hood's
phlox, alyssum-leafed phlox, dotted blazing star, American vetch,
and astragalus species. Though these species provide little

forage their ground hugging habit provides soil protection and
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Table 8. Cove;age (%) and constancy (%) of the major plant
species, litter, bareground, mosses, and rock of the
Bluebunch wheatgrass/Fringed sage c.t..

Vegetative Class Constancy Coverage
Tree/Shrub
Fringed sage 100 8
Woods rose 88 2
Snowberry 50 3
kinnikinnick 38 3
Shrubby cinquefoil 25 4
Graminoid
Bluebunch wheatgrass 100 19
Rough fescue 100 8
Parry's danthonia 100 6
Idaho fescue 100 5
Junegrass 100 5
Thickspike wheatgrass 100 4
Timothy 63 1
Forb
Arrowleaf balsamroot 100 6
Ballhead sandwort 100 2
Tufted fleabane 100 2
Western bedstraw 100 2
Hood's phlox 88 3
Silky lupine 88 4
Rose pussytoes 88 2
Litter 100 45
Bareground 88 16
Rock 100 15
Mosses 38 2
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reduces the effect of erosive forces.

Shrubs were dominated by fringed sage, which had an average
cover of 8% or 33% of all shrub cover. This low growing shrub
was the only member of it's vegetative class that occurred on all
sample sites. Other shrub species occurring within this
community were snowberry, woods rose, horizontal juniper,
serviceberry, and common chokecherry. These species seldom
exceeded 2% cover and although some are of good forage value,
particularly to deer and elk, they provided little forage
biomass.

The bluebunch wheatgrass / fringed sage community occurs on
a variety of soil types. The major soil groups represented are
the Adel-Doby-Hanson complex, Bynum-Doby-Cheadle complex, Babb-
Fifer-Cheadle complex, and the Hanson very cobbly loams. These
soils are typically shallow and have a high hazard of erosion by
wind and water if excessively disturbed. These soils correspond
to the Silty Draughty 20+, Shallow 20+, and Silty 15-19 range

sites.

Rough fescue / Idaho fescue Series

All communities of this series are in the Festuca scabrella

/Festuca idahoensis habitat type (Mueggler and Stewart 1980).

They were similar to communities of the shrubby cinquefoil/rough
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fescue series in plant composition, but were differentiated by a
reduction of total plant cover and a reduction in shrubby
cinquefoil cover to less than 5%.

Communities within the rough fescue/Idaho fescue series were
typically found on flat benches or gentle west-facing slopes.
Soils are calcareous, cobbly, and shallow or draughty. High
carbonate content at shallow depths in the soil profile may
reduce the availability of nitrogen and phosphorus needed for

improved vegetative production on these sites.

Parry's danthonia / Rough fescue c.t.: The Parry's

danthonia /rough fescue c.t. (Fig. 11) was the most productive of
the rough fescue/Idaho fescue series. Grasses were dominant
averaging 67% cover, forbs and shrubs averaged 56% and 18% cover

respectively.

Parry's danthonia was the dominant graminoid with 31% cover
or 46% of total graminoid cover (Table 9). Rough fescue was co-
dominant and averaged 14% cover or 21% of total graminoid cover.
Other common grass species of this community were Idaho fescue,
junegrass, and intermediate oatgrass.

The forb component of the Parry's danthonia/Idaho fescue

c.t. was diverse with as many as 40 species represented on a
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Figure 11. The Parry’s danthonia/Rough fescue c.t.

sample site. Forbs were dominated by showy lupine, with 4%
cover. Other forb species occurring on all sample sites within
this c¢.t. were tufted fleabane, western bedstraw, ball anemone,
ballhead sandwort, rose pussytoes, Missouri goldenrod, common
yarrow, allysum-leaved phlox, and bastard toad flax. All of
these species are considered poor to fair forage value. Blanket
flower 1is often a conspicuous community constituent but did not
occur on all sites.

Shrub species were dominated by horizontal juniper, with a
mean cover of 13% or approximately 72% of all shrub cover.
Shrubby cinquefoil was dominant on all sample sites within the
community. Kinnikinnick and fringed sagewart were also found in

this c.t. but each occurred on only one site. A1l shrub species
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Table 9. Coverage (%) and constancy (%) of the major plant
species, litter, bareground, and rock of the Rough
fescue/Idaho fescue series of communities.

- -
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PD/RF PD/IF IF/RF
c.t. c.t. c.t.
Vegetation Class Cov(Con) Cov(Con) Cov(con)
Tree/Shrub
Horizontal juniper 13 (100) 8 ( 50) 2 (100)
Shrubby cinquefoil 2 (100) 1 (100) 1 (100)
Fringed sage 3 ( 88) 1 (100) 4 (100)
Kinnikinnick 0 ( 0) o ( 0) 4 (100)
Graminoid
Parry's danthonia 31 (100) 15 (100) 0 ( 0)
Rough fescue 14 (100) 2 (100) 8 (100)
Idaho fescue 6 (100) 6 (100) 15 (100)
Junegrass 4 (100) 3 (100) 4 (100)
Timber oatgrass 1 (100) 3 (100) 0 ( 0)
Threadleaf sedge 2 ( 80) 1 (100) 1 (100)
Thickspike wheatgrass 1 ( 60) 1 (100) 0 ( 0)
Bluebunch wheatgrass 0 ( 0) 1 (100) 4 (100)
Forb
Silky lupine 4 (100) 0 ( 0) 1 (100)
Western bedstraw 3 (100) 1 (100) 4 (100)
Hood's phlox 3 (100) 1 (100) o ( 0)
Tufted fleabane 2 (100) 1 (100) 1 (100)
Missouri goldenrod 2 (100) 1 (100) 1 (100)
Ballhead sandwort 1 (100) 1 (100) 1 (100)
Rose pussytoes 1 ( 80) 11 (100) 1 (100)
Sulphur hedysarum 1 (100) 1 (100) 0 ( 0)
Arrowleaf balsamroot 1 ( 20) 0 ( 0) 8 (100)
Litter 78 ( 80) 88 (100) 85 (100)
Bareground 5 (100) 4 (100) 4 (100)
Mosses 5 (100) 4 (100) 2 (100)
Rock 1 ( 60) 4 ( 80) 8 (100)

—----------—---——-------————--—------—-——————-—---—-——----—----———
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represented are of fair forage value for mule deer; although,
they are poor forage species for domestic livestock.

The Parry's danthonia / rough fescue c.t. is usually found
on soils of the Hanson-Raynesford complex, Bynum-Doby-Cheadle
complex, and the Hanson very cobbly loams. These soils are
typically moderate in depth and well drained. Ocular estimates
of rooting depth averaged only 10 inches (25 cm.). Rooting depth
may be restricted due to heavy carbonate concentrations that
appear in the soil profile at approximately 8 inches (20 cm.).
Range sites represented in this community are Silty 15-19 and

Shallow 20+.

Parry's danthonia / Idaho fescue c.t.: The Parry's

danthonia/Idaho fescue c.t. (Fig. 12) is dominated by Parry's
danthonia with a mean cover of 15% or approximately 43% of all
graminoid cover (Table 9). Idaho fescue was co-dominant with a
mean cover of 6%. Rough fescue was averaged only 2% cover but
had a 90% frequency of occurrence. Rough fescue plants were
small and there was no evidence of the more normal, large, rough
fescue plants. Other common grass species were intermediate
oatgrass, junegrass, mountain muhly, and bluebunch wheatgrass.
Needle and thread was not represented in samples of this

community, however, occasional plants of this species could be
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found. Threadleaf sedge and Ross's sedge also occurred, but had
less than 1% cover.

The forb community was diverse with as many as 40 species
occurring on a single sample site. Rose pussytoes was the
dominant forb with an average cover of 11%. Forb species with
cover of greater than 1% were ballhead sandwort, Hood's phlox,
western bedstraw, common blue-eyed grass, cliff anemone,
tufted fleabane, Missouri goldenrod, blazing star, sticky
locoweed, and sulfur hedysarum. These forbs provide little
forage to ungulates due to their relatively low palatability
ratings. One exception is sulfur hedysarum, which is rated as
good forage for all classes of ungulates (Mueggler and Stewart
1980).

Shrubs of this c¢.t. were very inconspicuous. All species
represented had a low mat-forming growth form and are of poor to
fair forage value. Horizontal juniper was dominant with a mean
cover of 8%, but occurred with only 15% frequency. Other shrub
species represented, although none exceeded an mean cover of 1%,
were shrubby cinquefoil, fringed sagewort, prairie sagewort, and
broom snakeweed.

The Parry's danthonia/Idaho fescue c.t. was found only on
soils of the Judith-windham complex. These soils are located on

terraces with little or no aspect exposure. Parent materials
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Figure 12. Parry's danthonia/ldaho fescue c.t.

are derived from limestone, dolomite, and sandstone and are often
calcareous.

Ocular estimates of rooting depth was 8.5 inches (22 cm.).
Rooting depth appeared to be limited by very heavy concentrations
of carbonates in the soil profile<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>