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Abstract:

A study was conducted in the Bridget Mountains of southwestern Montana from July 1972 through
June 1974 to provide current information on the ecological characteristics of the Armstrong Mule Deer
Winter Range. Emphasis was placed upon distribution, production, and utilization of key mule deer
browse plants. Fourteen habitat types were recognized and described: Festuoa idahoensis/'Agropyron
spioatum h.t., Agropyron spioatum/Agropyron smithii h.t., Purshia tridentata/ Agropyron spioatum h.t.,
Purshia tridentata/Artemisia tridentata h.t., Artemisia tridentata/Festuoa idahoensis h.t., Juniperus
soopuiorum-Purshia tridentata/Agropyron spioatum h.t., Juniperus sooputorum-Purshia
tridentata/Festuoa idahoensis h.t., Juniperus sooputorum-Purshia tridentata/Artemisia tridentata h.t.,
Aoer glabrum/Philadelphus lewisii h.t., Popuius tremuloides-Prunus virginiana/Symphorioarpos aibus
h.t., Pseujdotsuga menziesii/Prunus virginiana h.t., Pseudotsuga menziesii/Symphorioarpos h.t.,
Pseudotsuga/Festuoa idahoensis h.t., and Pseudotsuga menziesii/Carex geyeri h.t. Total forage
production of big sagebrush, antelope bitterbrush, and Rocky Mountain juniper was determined on six
shrubland habitat types. These 3 species comprised 44, 7, and 49 percent, respectively of the 71,069
kilograms of the total forage yield for 1972. Fifty-eight and 96 percent of the sagebrush and bitterbrush
plants encountered in vegetational analyses were in a severely hedged condition, respectively, while
approximately 1/3 of the plants of both species were rated decadent. One and 3 percent, respectively of
the living bitterbrush and sagebrush plants tagged in 1973 were dead by 1974. Utilization of sagebrush
current annual growth and bitterbrush current annual growth twigs averaged 34 and 53 percent,
respectively for the winter of 1972-73 and 40 and 66 percent, respectively for 1973-74. Utilization of
sagebrush varied according to site location; plants on the more favorable sites received only slight
usage. Sagebrush and bitterbrush combined contributed about 1/3 of the total forage consumed by deer
on the area during the winter of 1972-73 with sagebrush comprising the major portion (1.1 pounds/deer
day). Bitterbrush contributed an average of 0.22 pounds/deer day, but most of the usage on this species
apparently occurred during early winter. On one footslope site cattle utilized 37 percent of the current
growth of bitterbrush during the summer-fall of 1973, while on adjacent slopes, where grasses were
abundant, cattle utilization of bitterbrush ranged from 8 to 10 percent. The Purshia tridentata/Artemisia
tridentata h.t. comprised 31 percent of the shrubland area and was considered the most important
habitat type on the area for mule deer during the winter period.
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ABSTRACT

A study was conducted in the Bridger Mountains of southwestern
Montana from July 1972 through June 1974 to provide current information
on the ecological characteristics of the Armstrong Mule Deer Winter
Range. Emphasis was placed upon distribution, production, and utili-
zation of key mule deer browse plants. Fourteen habitat types were
recognized and described: Festuca tdahoensis/Agropyron spicatum h.t.,
Agropyron spicatum/Agropyron smithii h.t., Purshia tridentata/
Agropyron spicatum h.t., Purshia tridentata/Artemisia tridentata h.t.,
Artemisia tridentata/Festuca idahoensis h.t., Juniperus scopulorum-
Purshia tridentata/Agropyron spicatum h.t., Juniperus scopulorum-
Purshia tridentata/Festuca idahoensis h.t., Juniperus scopulorum-
Purshia tridentata/Artemisia tridentata h.t., Acer glabrum/Philadelphus
lewisii h.t., Populus tremuloides-Prunus virginiana/Symphoricarpos
albus h.t., Pseudotsuga menziesii/Prunus virginiana h.t., Pseudotsuga
menziesii/Symphoricarpos h.t., Pseudotsuga/Festuca idahoensis h.t., and
Pseudotsuga menziesii/Carex geyeri h.t. Total forage production of big
sagebrush, antelope bitterbrush, and Rocky Mountain juniper was deter-
mined on six shrubland habitat types. These 3 species comprised 44,

7, and 49 percent, respectively of the 71,069 kilograms of the total
forage yield for 1972. Fifty-eight and 96 percent of the sagebrush
and bitterbrush plants encountered in vegetational analyses were in a
severely hedged condition, respectively, while approximately 1/3 of

the plants of both species were rated decadent. One and 3 percent,
respectively of the living bitterbrush and sagebrush plants tagged in
1973 were dead by 1974. Utilization of sagebrush current annual growth
and bitterbrush current annual growth twigs averaged 34 and 53 percent,
respectively for the winter of 1972-73 and 40 and 66 percent, respec-
tively for 1973-74. Utilization of sagebrush varied according to site
location; plants on the more favorable sites received only slight usage.
Sagebrush and bitterbrush combined contributed about 1/3 of the total
forage consumed by deer on the area during the winter of 1972-73 with
sagebrush comprising the major portion (1.1 pounds/deer day). Bitter-
brush contributed an average of 0.22 pounds/deer day, but most of the
usage on this species apparently occurred during early winter. On one
footslope site cattle utilized 37 percent of the current growth of
bitterbrush during the summer-fall of 1973, while on adjacent slopes,
where grasses were abundant, cattle utilization of bitterbrush ranged
from 8 to 10 percent. The Purshia tridentata/Artemisia tridentata h.t.
comprised 31 percent of the shrubland area and was considered the most
important habitat type on the area for mule deer during the winter
period.




INTRODUCTION

Big gaﬁe management in Montana, since the‘mid 1950's has been
basedla;gely on data from annual.surveys used to determine condition
and utilization tfends of key forage speciles on critical winter range
sites. These data together with population and harvest data are used
to set bag limits and season lengths designed to balance Eig game
populations with their food supplies (Muésehl and Howell 1971). By
the early 1960's game managers and biologists began to express concern
about the adequacy of the range survey techniques and procedures and
whethef survey data generally reflected an essential ecological re-
lationship between the wild ungulate population and its habitat
(Magkie 1972). 1In 1970 the Montana Department of Fish and Game es-
tablished a research project to evaluate basic range survey mgthoés,
concepts, and criteria (Mackie op. cif.).

Thié study was established as a segment of the range eva;uation
project. Spéqific objectives were: (1) to provide bgsic information
on physical, biological, and ecological attpibutes of an important,
browse-type winter range for use in evaluating mule deer (Odocotleus
hemionus)ruse and habitat relationships; and (2) to evaluate distri-
butidn, production, and utilization of important.brqwse‘fo?age species
on the winter range. The location was the Armstrong winter range
which lies élong the west slope of the Bridger Mountains, 20 miies

north of Bozeman in Gallatin County, Montana. TField studies were
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conducted full time during the summers of 1972 and 1973 énd part
time during fgll, Wintgr, and spring from October, 1972 through
May 1974. The study was conducted concurrently with two investi-
gations on range use, food habits, seasonél distribution, and
population characteristics of the mule deer herd (Schwarzkoph 1973
and Hamlin 1974).

The first biological study of mule deer and their use of the
Armstrong winter range was conducted by Wilkins (1957) during 1955
and 1956. Emphasis was placed upon mule deer food habits, range
use and agriculture relationships. Browse utilization énd cqndition
trend surveys were conducted subsequently by ;he Méntana Depaytment
of Fish and Gamg in the spring from 1957 through 1960 and 1965 through
1967. The general consensus from these earlier studies and most ob-
servers siqce has Eeen that key forage planté, especially_antelope
bitterbrush (Purshia tridentata), were in poor condition and possibly
deteriorating as a result of overuse by mule deer. Management efforts
have gene;ally been directed toward reducing mule deer numbers tq
allow forage plants and supplies to recover and thereby maintai£ or

increase the carrying capacity of the range.




DESCRIPTION OF THE STUDY AREA

The Armstrong mule deer winter range encompasses approximately
1260 acres of lower mountain and footslopes between North Cottonwood
Creek and Bill Smith Creek, which form the northern and southérn .
boundaries of the study area, respectively (Fig. 1). Eleﬁations
range from 5,250 to 7,803 feet.

McMannis (1955) described the Bfidger ﬁountain Range as extending
in a gently curving arc from Bridger Canyon nortﬁward for 23 miles to
Blacktail Mountain. It forms part of.the southwestern rim of the
Crazy Mountain Basin and is bounded on the west by the Gallatin Valley,
on the porth by the Maudlow Basin, and on the souph by a mgjgr'oblique
fault. .Eleyations range from 5,000 to 9,665 feet. Geqlogiqally, phe
Bridger Range is characterized by folds and'faults>coqsisting of ex-
posgd steeply dipping Paleozoié sediments which are flankgd byv‘
Precambrian arkoses in the region of the study area. Specific rock
types are sandétones,'limestone, shgle, siltstong, ayd coﬁglome:gges.
Valley fills consist”of.Quafernary deposits of gravgl'fans, river
gravels and muds, talus, morainal deposits, and avalanche dgbris.' The
area north of Ross Peak'sﬁows some evidence of glaciatioq.

Thg Armstrong winter-range is situated along a Westerly prqject;gg
convexity or "toe" of_thé main Bridger range. This toe" is cfeated

as the base of the main mountain range gradually deviates from a -




Figure 1.
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north-south orientation to one of northwest-southeast direction
(Fig. 2); Because of this the ﬁorthern portion of the study area
is generally of west-fécing aspect dissected by east-west drainages
which have created steep north and south facing sub-slopes or
topographic units. From the central portion to the southern boundary
of the area, the aspect changes gradually to the southwest and soufh
where northeast-southwest and north-south drainages create steep
southeast, northwest, east, and west facing sub-slopes. Sloée
declivitiés are severe with slope gradients commonly 50 percent or
more. A footélqpe region borders around the base of the main mountain.
This area is charécterized by rocky, faifly fegular terréiﬁ which
gradqally slopes off toward the valley floor. Typical slope angles
range from 10 to 15 percent.

C;imato}ogical da;a for Belgrade located 10 milgs to the‘south—_

‘

west at 4,451 feet elevation show a mean annual tempergture of 61.9
Qegrees F., January was the coldeé; month‘and July wésztheiwarﬁest
with average temperatures of 17.i and 66;7 degrees F, respecgively.

. Average annual precipitation'was 13.43 inches. May and June were'£hé
wettest months with average precipitation of 2.15 and 2.57 inchgs,‘
rgspeqtively, while February was the driest with 0.38 inches.ﬂ Average
annual snowfall from 1953 through 1972 Was_44.1 inches.

Approximately 64_percent of the study area is privately owned with

the remainder public land administered by the U.S.D.A. Forest Service,




Figure 2. The Armstrong Winter Range topographical features and
relationships.

Gallatin National Forest.

Livestock graze both private and public lands, but much of the
area is either inaccessible or receives only light use because of the
precipitous, rocky terrain. Grazing is primarily by cattle during
summers on the national forest lands (U.S.D.A. Forest Service 1973)
and summer-fall or winter-spring on private lands along the lower
margin of the study area (Claude Maher 1973, personal communication).

Commercially valuable timber is lacking on most of the study area as
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&ell as on adjacent summer range. The only significant timber removal
occurred prior to 1900 when larger Douglas~fir (Pseudotsuga menzeisii)
trees were logged on accessible, lower north facing slopes. Croplgnds
occur along the lower periphery of the area on sites sufficiently free
of large rock to permit tillage. Principal crops are small grains,
paéture grasses, and mixed hays.

Mule degf'concentrate on the area in large numbers from late
November throﬁgh mid May or early Juﬁe. A few deer are observed
throughoutithe year. Wilkins (1957), qitihg local residents, reported
that deer were quite scarce and infrequently seen as ;a;e‘as,1958< By
the time of his stu&y (1955—56), deer were common, with a large . |
wintering pppulatiqn evidénced by overuse of browse plants and damage
to agficulturé préducts. Schwarzkoph (1953) gstimated the winterigg
population to be about 173 animals. Winter classifications glopgﬂthe
west slopes of tﬁe Bridger Range, including the study area, from 1971
through 1974 (Schwarzkoph 1973, Mackie personal communica;ion) show an
-adult sex ratio of 39 males:100 females. Fawn:doe ratios‘pq the study
aféa-Were 68:100 for December 1972 (Schwarzkoph 1973) and 46:lQO dur;ng
December 1973 (Hamlin 1974). Over winter losses of fawns were esti-,
matedAat about 21 percent along the west slope of thg Bridgers duriﬁg
1971-72 (Méckie 1974, personal communication) and about 24 ﬁerceﬁt on
the study area during 1973-74 (Hamlin 1974). Schwarzkoph (1973).ré;

ported finding 19 and 18 winter-kill carcasses for the winters of
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1971-72 and 1972-73, respectively, of which 21 were fawns, 15 were very
old females, and 1 was a very old malé. All had been in poor éhysiéal
condition at time of death. Data persented by both Schwarzkoph (1973)
and Hamlin (1974) indicated that fawns and some females were entering
the winter with omental fat reserves close to the critical level.
Hamlin (1974) concluéed ffom several indices that considerably fewer
deer are present on the rénge a£ this time as compared with 1955-56.
Small numbers of Rocky Mountain elk (Cervus canadensis) have also
used the study area during receqt winters with observations increasing
each year. These animals-apparently do not spend the’entire winter on
the area but rather move on and off throughout the season. Elk obser-
Vgtions are qsuglly single animals or small groups of 5-20. Rocky
Mountain goats (Oreamnos americanus) are commonly observéd on mule deer
summer range east of the study area bﬁt have never been seen on the

deer winter range.

e




PROCEDURES

Vegetational Analyses

Tentative habitat types and plant communities on the stﬁdy areawere
established through field reconnaissance and outlined és.overlays'on
colored éerial photographs supplied by the U.S.D.A. Forest Service.'
Refinements were madé on the basis of subsequent vegetational analyses.
Final cléssification of types followed Mueggler and Haﬁdl (1973) and‘
Pfister et ql. (1973) with some modification where particular species
compositions and abundances encounte;ed in the field were not described
by these authors.

Vegetational characteristics and relationships of the various
habitét and community types wefe measured using the poigt—éentered
quarter method (Cottam and Curtis 1956) and a modification of ;he
canopy covexagé.technique (Daubenmire 1959). From one tqlteq stands
representatiye of each habitat type were selected fo; analysis} Qef
pending upon their relative importance, occurrence, and distribution
Qn.the study area. Twenty sampling points, spacéd gppgoximate}yll5‘
meters apart, were established in a 4X5 or 5X4 poin; neqtapgular
pattern across a representative portion of each stand. Occasionally
the spaqing‘was_increased or decreased or the basic sémpling pattern
was altered to fit a particular stand.‘ Each transect and‘sampling

point was permanently marked for future identification and study.
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Where possible,'stands were selected to include representation of a
type at elevations above and below 7,000 feet and any variation in
occurrence by glope exposuré. Exposure and percent slope of sampled
stands were estimated using a K &.F pocket transit. Elevation was
determined with a Thommen pocket altimeter and verified by a U.8.G.S.

topographic map.

Grass—Forb Types

In stands of the grass—fofb'type,-canopy cdverage of each taxon
and foragé class (grasées,‘forbs, and shrubs) was recorded by class
in a 2X5 decimeter plot located at each of the 20 sampling poinés.
Bare ground litter, and rock were also recorded by coverage class.
Coverage classes were: class 1=0-5 percent; 2=5-25 percent; 3=25-50

percent; 4=50-75 percent; 5=75-95 percent; and 6=95—100 pefbent.

Low-Shrub and_Juniper'Types

In low shrub and juniper déminated types, density, crown area/
vo;ume, and form/age claés disﬁéibutions were determined for each
shrub and'tree'épecies} Density'waé estimated using fhe point-
centered quérter'technique; Crown area and volume were determined
by recording two diameters, one through the maJor axis of the canopy
(a) and another at a 'right angle through the minor axis (b) and

avefage crown height (h) to the nearest centimeter for the nearest

shrub in each quadrant. ' Plant area and volume were calculated as:
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mab T
PA= —Z—-and PV=PA(h). Form and age classes followed criteria out-
lined by Cole (1958). 1In addition, the canopy coverage of each shrub
species was recorded by class in a 4X10 decimeter‘frame placed in the
upslope left hand quadrant off of each point and the canopy coverage
of each species and forage class was recorded within a 2X5 decimeter
frame built within the 4X10 decimeter frame. Advantages of using a

4X10 decimeter plot in sampling coverage of shrubs such as Artemisia

is discussed by Pyrah (1973).

Montane Forest and Aspen Types

'The densities of tree and shrub species were determined using the
point—centered quarter technique. Crown area/volume and form/age class
distributions were determined for each shrub species as in the low
shrub types} ‘Diameter at breast height (dbh) was recorded for the °
nearest tree in each quadrant. Overstory crown'coverage was estimated
for each stand by recording four densiometer (Lemmon 1956) readings
at each sampling point. Canopy coverages of shrubs and grasses ané
forbs were estimated by species in the ‘same manner as in the low shrub
types.

Importance values for shrub and tree species were galculgted by‘
summing the relativg density, relative dominance, andvrelaﬁiye fre-
quency values for each stand (Cox 1972). Average argal coverage for

each species of shrub and average dbh for trees were used to calculate
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relative dominance values for a particular stand.
Common and scientific names of plants followed-Booth‘(1950) and
Booth.and Wright (1959). Plants not immediately recognized in the
field were collected, identified in the laboratory, and verified in

the Montana State University Herbarium.

Forage Produétion and Utilizatiop

Production

Estimates of total browse forage produced and available by habitat
type and location on the winter range were made using basic plant
densities ‘and crown areas obtained in vegetational analyses together
with regression eguations developed to express'crown area-twig number
and/or twig Weighf relationships. Peek (1970) has ‘shown high corre-
lation between crown area and current leaf and twig production for
3 woody species. To establish these equations, 20 antelope bitterbrﬁsh
(Purshia tridentata) and 20 big sagebrush (Artemisia tridentata) plants
: of various size were collected from the area at the end of the 1972 .
growing season. Each plant was meagured (2 crown diameters and_hgight
to the nearest centimeter), cut ét ground level, and taken to ;he
1aboratory'where all current annual growth twigs ong'inch or longer
were clipped and.countgd. Tﬁigs were subsequently oven dried at 90°C
for 24 hours, Weigﬁed individually to the nearest .0l gram, and

measured for length to the nearest .5 millimeter and diameter to the
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nearest .1 millimeter at base of twig (Basile 1966).. Root crowns
were also collected for evaluation of age-size-forage préduction
relationships and the age structure.of these species on the study area.
Age determination followed Lonner (1972) and included sectioning,
staining, and counting annual growth rings in transverse sections‘
of the lower stem or root crowns. Ten typical size bitterbrush énd
10 big sagebrush plants were collected at the end of the 1973 growing
season and similarily treated for comparisons of forage production
occurring in 1972. Available foliage yields of Rocky Mountain juniper
(Juniperis scopulorum) were determined by sampling 20 randomly selected
trees in a manner similar to that of Mason and Hufchingé’(1967}. The
height, crown diameter and basal stem diameter of eacp trge was meésured
and its foliage was classified aé sparse, medium or dense'on the ﬁasis
of relative compactness. A "sample weight unit" with average foliage
and fruit (a typical branch) was selected and uéed as a standard for
estimating fruit and foliége yield. The number of weight unit; yith—
in reach pf deer on each tree were counted. Foliageland f;ﬁit were
then clipped from the "sample unit", oven dried and weighed. An L
estimate of total weight of foliage and fruit was computed py mgltif_
plying the number of weight units by the weight of the "sample uni;f.
To check the accuracy of the yield estima;es, ali foliage and frq%t;
within deer reach, on every 5th tree was clipped, ovén dried,,gnd

weighed and compared with the estimated weight values’
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Utilization
Utilization of bitterbrush and big sagebrush during fall and

winter; 1972-73 and 1973-74, was deterﬁinéd by post—browsiﬁg surveys.

Two procedures were employed in each survey: (1) an estimate of the
percentage of the number of available current annual growth twigs
(CAGT) browsed (Cole 1958); and (2) an estimate of the length and/or
weight of twig material removed by_&eer (Lyon 1970). Twenty plants
were sampled in each stand of the shrub types as the nearest plant af
bitterbrush and/or big sagebrush té‘each point pfeViously established
for vegetational analysés. These plants were tagged at the time of
utilization_sprvey inAthe spring of 1973 and remeasured in the spring
of 1974. Regression equations developed far clippiqgs_collected during
production analyses were applied to mean diameter of current growth
(DCG)Vto estimate mean lengths and/or weights of CAGT before browsing.
In.addition, mean' diameter at point of browsing (bPB) was determined
'to'investiggte';ts‘usefulness in the prediction of mean length and/or
~ weight of CAGT browsed, thus eliminating tﬁgﬂneed of measu%iﬂg.bqph:

length and/or weight and DCG of unused CAGT after browsing.

‘Summer-Fall Utilization of Key Browse Species‘bi‘Livéstock

,Li&éétock utiiization of bitterbrush was evaluated on one portion
of the study area grazed by cattle during the summer and fall. In mid-"
October 1973, following removal of the cattle, three 25 plant utili-

. y - . B
zation and condition trend survey transects (Cole '1958) were
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established and measured in the pasture. One transect at the base of
the slope, another at mid-slope, and the third at the upper 1imits of
bitterbrush distribution. These were remeasured during the spring of
1974 to ascertain total utilization and separate the summer -~ fall

livestock use from winter game use.

Climatic Characteristics aﬁd Conditions

Precipitation, temperature, relative himidity, wind mileage, solar
radiation and snow depths on the area were recorded from the fall of’
1972 throughout the study.

Two weather stations were established in October 1972. One was
located on the Armstrong Ranch at the periphery of the winter‘rahgé
(5300 feef elevation), the other on the mountaih slopé in a fenced
exclosure at a site reasonably representative of the majority of the
winter range (5850 feet elevation). The lower station included a
standard weather burequ rain gauge, hygrothermog;aph, and solar
radiation recorder.: The upper station held a hygrothermogrgph and g
weather_bureau type anemometer. One additional Qeather station con-
taining only a hygrothermograph was established in the spring‘of 1973
on a north facingrslope in the Douglas~fir habitat type (5809_feet-
elevation).

Four maximum-minimum thermometér stations were established in
February 1973 to obtain records of temperature varia;ions in differeht

habitat types at various elevations and exposure during the winter
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months. A snow course transversing the winter range provided records
of snow depths and characteristics at various elevations, habitat

types, slopes, and exposures during both winters.

Edaphic Characteristics
Two composite soil samples were collected for each stand in which
vegetation measuremen;s were conducted and from various vegetation
types on mule deer summer range between the study area énd the Gallatin-

Bridgér Canyon Divide. The samples were obtained at a depth of 6

-inches. - One set of the samples was analyzed by the Montana State

Uﬁivgrsitvaoil Testing Laboratory for pH, organic matter Coﬁfent;\f
salt hazard, aﬁd‘amounts of phosphorus, potassium, éalcium,'ﬁéggésium,
and sodium. The second was analyzed for soil texture as describeé by
Sims (1970). To analyze morphological differences in soils in thé
various vegetation types, 8 soil pits ﬁere’excavated to the‘depth of
approximately 30 inches in rgpresent#tive stands at vérigus elevapions
on the winter range. "Mr. Bernard Schaff (Montana State_UﬁiversityA,
Séils Depgrtment) qhecked the soils for thickness of hori;ons, dis-
tinctness of boundary, texture, color, structure, and moist consistency.
The position of each site, parent material, erosion, surface runoff,
infiltration fate,”permeability, water holding capacity, and soil drain;
age class were dgscribedAand submitted to the Soil Conservation S?ryice.

which provided the classification. The soils were placed within the
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series as presently known. Further study of the soils in the area
may place some of them in a different, but closely related series

(Shelby Brownfield, S.C.S., 1974 perséonal communication).




RESULTS

Vegetation

General characteristics of the vegetation of the Armstrong winter
range have been described previously by Wilkins (1957) and Schwarzkoph
(1973). Wilkins recognized three vegetational types: A montane
forest type charac;erized by Douglas-£fir forest with an undertory of
browse and sedge species which occurred at elevations between 5,800
and 8,600 feet; a sagebrush-bitterbrush type, occurring on thg steep
mountain base between 5,600 and 6,400 feet, which was characterized
by big sagebrush, bitterbrush, Rocky Mountain juniper, bunchgrassés,
and forbs; and a bunchgrass prgirie type, which occurred on the-
alluvial‘fan below 6,000 feet and consisted of bunchgragﬁ—fo:b standg
interspersed with some big sagebrush. Local standsUdf decidqug tregs
and shrubs occurring in more moist situations and agriculture areas
away from the base of the mountain were included in the bupchgrass
prairie type. Schwarzkoph generally followed this descriptionm, but
designated two veggtation'zonés each divided.intp vegetational tyfes,
The Bunchgrass Prairie Zone essentially comprised the_bunchg;ass
prairie type of Wilkins, while the Douglas-Fir Zone inclgdgd Wilkins'
lower montane forest and sagebrush—bitterbrush.tygegﬂ

My classification'divided the area into "habitat typesi (here-

after abbpeviated as h.t.) in the sense of Daubenmire (1952:302)..
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Types were designated on the basis of characteristic or "dominant"
~plant species as determined by relative coverage compoéition and
density in sampled stands. In most cases, type designations followed
the classifications of Mueggler and Handl (1973) for mountain shrub
and grassland habitat types in southwestern Montana and Pfister,
Arno, Kovalchik, and Presby (1973) for forest habitat types of central
and eastern Montana.

A total of 14 types were delineated. Their mosaic-like distri-

. bution on the study area (Fig. 3) reflects the irregular topography

and variable edaphic characteristics of the area as well as guécessionél
stages and past disfurbance by domestic and wild ungulgtes.‘ Also
abrupt.altitudinal changes (relief of 1000 feet or more within % mile)
influence micro-climatic conditions which are reflécted in vegetational
differences associated with elevation.

Tree and shrub densities, importance values, species compositiop,_
and constancy, covérage;.and frequency percentages for the vegetation
in the vafioqs habitat types are presented in Tables 1, 2, and 3.

Data relative to textural classification and'chemical analyses of
soils associated with vegetational types on mule deer summer range
between the study area and the Gallatin—Bridge; Canyog Divide,gnd.not

discussed in this report are presented in Appendix Table 1.
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Figure 3.
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Aerial view of the habitat
Mule Deer Winter Range:

Festuca idahoensis/Agropyron
Agropyron spicatum/Agropyron
Purshia tridentata/Agropyron
Purshia tridentata/Artemisia
Artemisia tridentata/Festuca

types comprising the Armstrong

spieatum
smithii
spicatum
tridentata
idahoensis

Acer glabrum/Philadelphus lewisii
Populus tremuloides-Prunus virginiana/Symphoricarpos albus

Juniperus scopulorum-Purshia
Juniperus scopulorum-Purshia
Juniperus scopulorum-Purshia
Pseudotsuga menziesii/Prunus

tridentata/Artemisia tridentata
tridentata/Agropyron spicatum
tridentata/Festuca idahoensis
virginiana

Pseudotsuga menziesii/Symphoricarpos albus
Pseudotsuga menziesii/Festuca idahoensis
Pseudotsuga menziesii/Carex geyeri




TABLE 1.~ CONSTANCY, CANOPY COVERAGE, AND FREQUENCY OF LOW GROWING TAXA FOR HABITAT TYPES
AS DETERMINED BY EXAMINATION OF TWENTY 2X5 DECIMETER PLOTS FOR HERBACEOUS PLANTS
AND TWENTY 4X10 DECIMETER PLOTS FOR SHRUBS‘AND LOW TREES ON EACH OF 38 SITES.

Habitat Type

ARTR/ ARTR/

‘ FEID FEID POTR~
FEID/  AGSP/ PUTR/ PUTR/ (foot- (mountain ACGL/ PRVI/
AGSP2 . AGSM AGSP - ARTR slopes) slopes) PHLE - SYAL
'Taxa!l 3 sites 1 site 6 sites 10 sites 4 sites 3 sites 2 sites 1 site
GRASSES AND SEDGES:
Agropyron '
smithii 100/2/803 17/tr*/tr 10/tr/tr 25/tr/1
Agropyron

spicatum 100/6/69 100/2/20 100/10/73 100/6/69 100/6/39 100/4/55 100/2/18"
Bromus '

anomalus : , ' 100/1/20
- Bromus . ‘ , '

. earinatus S - 33/tx/5

Bromus - '

Japonicus 100/tr/10

Bromus ' ' '

tectorum "67/1/14 100/9/80 100/7/64 90/3/46  25/tr/9

Carex ) ) }

‘saximontana - ' 25/tx/3 - 100/2/20

. Danthonia

unispicata 67/2/29 ' ) 67/1/14 40/1/4 50/3/40 33/1/3 50/tx/3
Elymus ” ‘

cinereus . ' - ' 'l00/3/20

Festuca o S . '
idahoensis  100/21/91 100/1/5° -50/txr/8 100/6/51 100/6/38 100/11/75 100/2/20 .
Festuca . ' , , ‘
pratensis : - 50/tr/8




Total Grasses
and Sedges

FORBS:

Achillea
© millefolium
Agastache
urticifolia
Agoseris
glauca
Allium
cernuum - - -
~ Allium sp. .

1100/33/100 100/37/95 100/22/96

'100/4/59 - 100/7/65 100/1/16

100/tx/5

-33/tr/i

100/20/99 100/28/95 100/18/97

100/2/31 100/3/52 100/3/50

20/tx/2

TABLE 1. (Continued)
Habitat Type
ARTR/ ARTR/
FEID FEID POTR~
FEID/ - AGSP/ . PUTR/ PUTR/ (foot- (mountain ACGL/ PRVI/
AGSP AGSM - AGSP ARTR: slopes) slopes) PHLE SYAL
Taxa 3 sites 1 site 6 sites 10 sites 4 sites 3 sites 2 sites 1 site
Koeleria ‘ 7
eristata 100/3/68 100/1/10 83/2/33. 90/2/39 75/2/39 100/2/42 100/1/10
Melica
spectabilis 100/tr/10
Poa canbyi 17/1/10
-Poa . l
pratensis 33/tr/2 100/22/100 10/tx/1 50/3/14 50/tr/8 100/14/60
Poa securda  33/tr/12 100/tr/5 50/1/21 20/tr/3 50/tr/3 :
Poa sp. 8/1/5 33/tx/7 100/1/28
. Stipa comata 33/1/13  100/tx/5 10/tx/tr 50/7/45
~ Unidentified ‘ -
Grasses 10/tr/1  25/tr/3 50/1/13

100/10/73 100/18/70

100/1/13 100/3/20

100/4/23

100/1/8




TABLE 1. (Continued)

Habitat Type

ARTR/ ARTR/ .
. FEID FEID ) POTR-
FEID/ AGSP/ PUTR/ PUTR/ (foot— (mountain ACGL/ PRVI/
AGSP AGSM: AGSP ARTR slopes) slopes) PHLE SYAL
Taxa - 3 sites 1 site 6 sites 10 sites 4 sites 3 sites 2 sites .1 site

Alyssum :
‘alyssoides  100/1/39 100/1/75 80/3/73 :100/2/88 50/1/19 33/tr/3 100/tr/8
Antennaria :

anaphaloides 67/tr/3 33/tr/2  40/tr/3 66/1/13
Antennaria

parvifolia  33/tr/3 10/tr/1  50/tr/5 50/tx/5
Antennaria : : _

rosea 50/tr/3
Apocyrum :

androsaemi-

folium 33/1/11 : 33/3/16 20/tx/5

Arenaria

congesta 67/1/19 17/tx/1  40/tr/6  75/1/11 33/1/10

Arenaria

serpylli-

folia . © 7 100/2/45 25/1/11 25/1/11

Arnica :

cordifolia _ . 100/5/28
Arnica

sororia 33/tr/7

Artemisia , o
 Ludoviciand . " - 100/2/10 33/1/3 30/tx/2  75/1/8

Aster ‘ ’

modestus . 50/tr/5
Balsamorhiza _ .

sagittata -100/12/65 100/5/45 100/13/60 100/19/64 75/8/35 100/22/68 100/4/13

£z~




TABLE 1. (Continued)

Habitat Type

FEID/

7 AGSP
Taxa 3 sites

AGSP/
AGSM
1 site

PUTR/
AGSP
6 sites

ARTR/
FEID

PUTR/ (foot- (mountain

ARTR slopes)
10 sites 4 sites

ARTR/
FEID

slopes)
3 sites

AGGL/
PHLE
2 sites

POTR-
PRVI/
SYAL

1 site

Campanula
rotundifolia 33/tr/2
Castilleja
rhexifolia
Cerastium

arvense 100/3/75
Chrysopsis

villosa 33/tx/3
Cirsium

undulatum
Collinsia

parviflora
Collomia

linearis 33/tr/7
Comandra

umbellata ~ 100/2/32
Conimitella
williamsii
Delphinium

bicolor
Erigeron

pumilus 33/tx/5
Eriogonum

umbellatum
Fragaria

virginiana

100/4/70

1100/2/70

100/1/36
83/2/21

50/tr/4

30/tr/3

50/tr/3

100/4/60 100/2/50
60/1/8 50/tr/4

10/tx/tr

70/1/14  50/tr/5

90/1/10 75/tr/11

10/tr/1

33/tr/2
100/5/83

33/tr/é

66/tr/12

100/1/23

33/1/5 a

33/tr/2

100/tx/5
50/tr/5

100/1/5

100/1/20

50/tr/8

50/tr/5

50/tr/3

100/4/35

100/2/10

_?Z_.




TABLE 1. (Continued)

Taxa

Habitat Type

FEID/
AGSP
3 sites

PUTR/
“AGSP
6 sites

AGSP/
AGSM -
1 site

ARTR/

FEID
(foot-
slopes) -

4 sites

PUTR/
ARTR
10 sites

ARTR/
FEID

(mountain
slopes)

3 sites

ACGL/
PHLE

2 sites .

POTR-
PRVI/
SYAIL
1 site

Gaillardia
aristata’
Galium
aparine
Gaura
coceinea
Geranium
viscosisimum
Helianthella
uniflora
Heracleum
Lanatum
Heuchera
parvifolia
_ Hieracium
cynoglos~
soides
Hydrophyllum
capitatum
Liatris
- punctata
Lithospermum.
" arvense
Lithospermum
" vuderale
Lomatium
ceous

33/1/8

100/1/19

33/tr/1 -

17/tx/1

- 100/8/50

100/tr/10

100/tx/5

30/tr/2

10/tr/tr
20/tr/1 75/3/23

20/1/3 50/1/10

40/txr/3  25/tx/3

~10/tr/1

17/tx/1

100/1/35 33/tr/6

100/5/25- 33/tr/3

40/tr/14

70/tr/6  100/1/18

33/2/17

33/1/12

100/1/8

33/1/3

100/tr/5
50/tr/3
50/4/13

50/tr/3

100/2/20
50/tr/3

50/tx/3

50/1/5

100/5/50

100/2/10




TABLE 1. (Continued)

Taxa

Habitat Type

FEID/

AGSP

3 sites

AGSP/
AGSM

PUTR/
AGSP

"1l site’ 6 sites

PUTR/
ARTR
10 sites

ARTR/
FEID

ARTR/
FEID

(foot— (mountain

slopes)

4 sites .

slopes)
3 sites

ACGL/
PHLE
2 sites

POTR-
PRVI/
SYATL
1 site

Lomatium
dissectum
Lupinus
sericeus-
Mertensia
etliata
Microseris
nutans
Microsteris
gracilis
Monarda
fistulosa
Myositis
“sylvatica
Opuntia
polyacantha
Orthocarpus
tenuifolius
Perideridia
gairdneri
Phacelia
Linearis
Phlox
longifolia
Polygonum

100/7/58

33/tr/2

" 33/tr/3

33/1/15

67/tr/13

bistortoides 33/tr/2

100/2/10

100/30/100 33/1/3

17/tx/4

17/tx/2

17/tx/3

80/2/14

10/tr/1

20/tx/2

50/tr/10

100/5/45

100/4/20

67/2/17

50/1/5
50/tr/8

50/tr/5

©100/1/15

33/tr/2

50/tr/3

50/tr/3

100/3/30

100/3/30

_92_




TABLE 1. (Continued)

Taxa

Habitat Type

FEID/ AGSP/
AGSP | AGSM
3 sites "1 site

AGSP

.. PUTR/ -

6 sites

ARTR/

FEID

(foot-
slopes)
4 sites

PUTR/
ARTR :
10 sites

ARTR/

FEID
(mountain

slopes)
3 sites

ACGL/
PHLE

2 sites

_POTR~
PRVI/
SYAL

1 site

Polygonum

" douglasii

Potentilla
gracilis
Prynella
vulgaris
Ranunculus
acriformis
Sedum

lanceolatum

Smilacina
racemosa

Solidago 'sp.

Taraxacum

officinale

Tragopogon
dubius
Urtica
dioica
Valeriana
sttchensis
Woodsia
seopulina
Zigadenus
venenosus

- 33/tr/3

33/tr/3

100/tx/5

100/tr/13 100/tr/15 83/tr/7

. 67/tr/15 100/tr/5

30/tr/tr 25/tr/4

25/tr/1

10/tr/tx

80/1/14 75/tr/8

10/tr/tr

33/tr/2

33/tr/2

50/1/16
50/2/5

100/2/18
33/tr/2

100/2/40
67/tr/8 50/tr/3

50/2/3

100/4/38

33/tr/2 50/tr/3

100/2/10 |,
T

100/6/40
100/tr/10
100/1/20

100/4/20




'TABLE 1. (Continued)

Habitat Type

ARTR/ ARTR/
, FEID FEID POTR-
FEID/ ~ AGSP/  'PUTR/ PUTR/ (foot- (mountain  ACGL/ PRVI/
AGSP AGSM AGSP ARTR slopes) slopes) PHLE SYAL
Taxa 3 sites 1 site 6 sites ~ 10 sites 4 sites 3 sites 2 sites 1 site
Unidentified
Forbs 33/tr/3 100/tr/10 50/tr/12 20/tx/2 33/tr/8 50/tr/3

Total Forbs

SHRUBS AND
LOW TREES:

Acer
glabrum
dmelanchier
alnifolia
Artemisia
frigida
Artemisia
tridentata
Berberis
- vepens
Clematis
. columbiana
Crataegus
douglasii
Juniperus

-geopulorum. .

Philadelphus
lewisti

100/39/100 100/72/95 100/26/99 100/38/99 100/31/97 100/43/95 100/45/80 100/31/100

33/tr/3
50/tr/5

66/tr/3

33/1/12

"17/tx/1

33/tx/3
90/7/31 100/24/68 100/11/55

10/tr/tr

20/tr/1  25/tx/2

100/25/25

100/2/8
50/1/8

50/1/8

50/tx/5

100/20/38

100/2/10

i
N
(o2}

I




TABLE 1. (Continued)

Habitat  Type

“FORBS " 100/30/100 100/46/95 100/23/99-

ARTR/ ARTR/.
FEID "FEID POTR-
FEID/ AGSP/ ~ ~ PUTR/ PUTR/ (foot- (mountain ACGL/ PRVI/
_ AGSP® - AGSM AGSP ARTR - slopes) slopes) PHLE SYAL
Taxa - 3 sites . 1 site .6 sites 10 sites © 4 sites 3 sites 2 sites 1 site
Populus _ '
tremuloides 100/4/30
Prynus .
virginiana 67/1/6 100/3/30 100/7/50
Purshia ‘
tridentata 100/7/33 100/4/21 67/1/2
Rosa
nutkana 67/1/7 20/tr/tr 100/tr/8 100/1/15 100/10/60
Spiraea
betulifolia 100/3/35
Symphot-
carpos . -
albus ' 33/tr/4 100/12/58 100/26/70
Total Shrubs '
and Low )
Trees ’ 100/10/53 100/11/47 100/25/75-100/12/58 100/64/83 100/49/100
LICHEN .
AND MOSS 100/3/25
BARE .
GROUND 100/14/92 100/7/75 100/22/85 100/19/93 100/10/63 100/17/90 100/4/25
‘GRASSES '100/37/100 100/37/95 100/23/96 100/22/99 100/34/95 100/21/97 100/14/73 100/10/70

100/29/99 100/25/98 100/35/95 100/33/80 100/29/100

i
N
O

!




TABLE 1. (Continued)

~ Habitat Type

ARTR/ ARTR/
FEID FEID POTR~
FEID/ AGSP/ PUTR/ PUTR/ (foot~ (mountain ACGL/ PRVI/
AGSP AGSM AGSP ARTR slopes) slopes) PHLE SYAL
_ Taxa 3 sites 1 site 6 sites 10 sites 4 sites 3 sites 2 sites 1 site
SHRUBS 100/7/36 100/10/31 100/23/58 100/12/37 100/50/88 100/40/100
Selaginella . :
densa 100/10/45 100/1/5 18/1/6  20/tx/3  25/2/13 100/3/15
ROCK 100/5/66 100/16/93 100/7/78 100/4/43 100/7/73 100/7/43
LITTER 100/30/100 100/4/100 100/23/97 100/37/99 100/45/98 100/38/97 100/14/80 100/12/90"

_OE-.

1Ir_1cludes those taxa with a canopy coverage
percent or greater in at least ome site.

of 0.5 percent or greater or a frequency of 5

2First two letters of generic and specific name, e.g., FEID/AGSP = Festuca idahoensis/
Agropyron spicatum, of those species used in naming the habitat type.

3Constancy (percent occurrence among sites)/canopy coverage (percent of area covered)/average

frequency (percent occurrence among plots).

Her =

trace; a value less than 0.5 percent,




“TABLE 2. CANOPY COVERAGE AND FREQUENCY OF LOW GROWING TAXA FOR HABITAT TYPES AS DETER-
Do - MINED BY EXAMINATION OF TWENTY 2X5 DECIMETER PLOTS FOR HERBACEOUS PLANTS AND
' .TWENTY 4X10 DECIMETER PLOTS FOR SHRUBS AND LOW TREES ON EACH OF 38 SITES.

Habitat Type

PSME/ PSME/
CAGE CAGE :
JUusc-  JusC- - o (lower (upper JUSC-
PUTR/ PUTR/ PSME/ - PSME/ PSME/ north west PUTR/
AGSP?  FEID SYAL PRVI FEID slope) slope) ARTR
Taxal - 1l site 1 site 1 site 1 site 1 site 1 site 1 site 1 site

GRASSES AND SEDGES: .
Agropyron spicatum 93/64 5/57 1/35  2/50 2/45

Bromus ciliatus ' tr'/10

Bromus tectorum 5/71 1/10

Carex geyeri 14/60 45/100 42/80

Carex Saximontana . tr/10

Danthonia unispicata tr/5 o 4/45
Elymus cinereus ' 15/65 tr/5

Festuca tdahoensis : . 14/71  tx/5 9/55 - 2/20
Koeleria cristata tr/1l4  tr/5 2/40 3/55
Phleum pratense 1/30

Poa canbyi tx/7

Poa pratensis g = 1/5 1/20 14/65

Poa secunda : tr/15
Poa sp. . : ‘ 1/10 tr/10  7/55
Stipa comata ' 1/25

' Total Grasses and.Sedges . 14/93 19/86 31/75 -3/55 29/100 46/100 46/100 19/100
FORBS :

Ach?ZZea millefolium . ootx/7 1/57° . tr/15 4/25 3/40 | 7785
- Allium sp. tx/5




TABLE 2. (Continued)

) Habitat Type

PSME/  PSME/
: CAGE CAGE
Jusc-  JUSC— N (lower (upper JUSC-
PUTR/ PUTR/ PSME/ PSME/ PSME/ north west  PUTR/
AGSP "FEID SYALL. = PRVI FEID slope) slope) ARTR
Taxa : " 1 site 1 site 1 site 1 site 1 site 1 site 1 site 1 site
Alyssum alyssoides 3/71 tr/14 tr/5
Antennaria anaphaloides tr/14
Antennaria parvifolia : tr/10 tr/5
Antenmaria racemosa 4/25 9/60
Aquilegia flavescens 3/45
Arenaria congesta 8/86 tr/5 tr/5
Arnica cordifolia 6/45 tr/15 2/10
Arnica sororia tr/5
Artemisia ludoviciana tr/5
Aster modestus 5/40 17/60
Aster perelegans . 3/30° 1/35
Balsamorhiza sagittata 2/21 4/29 tr/5 3/45 2/15 13/35
Campanula rotundifolia 1/29 2/20
Cerastium arvense “ - tr/7 2/71 tr/5  tr/5 2/35 1/20
Chrysopsis villosa 8/57 ' ‘ 1/30
Collinsia parviflora 1/20 +r/10
Collomia linearis tr/14 tr/10 1/20 tr/15
Comandra umbellata B tr/5
Conimitella williamsii 1/20 . 1/50 1/20
Epilobium angustifolium tr/5
Erigeron speciosus - ' tr/5 1/10
Erigeron sp. -~ 1/29 : '
Fragaria virginiana ©10/75 11/65 2/50 5/35
Gatllardia aristata 1/29 : tr/10
Galium aparine ' 1/45

-Z€~




TABLE 2. (Continued)-

. Habitat Type

PSME/ PSME/
: CAGE  CAGE
Jusc-  Jusc- X (lower (upper JUSC-
PUTR/ PUTR/ PSME/ ©PSME/ PSME/ ~north west  PUTR/
AGSP FEID SYAL PRVI FEID . slope) slope) ARTR
Taxa 1 site 1 site 1 site 1 site 1 site 1 site 1 site 1 site
Geranium viscOSLSTMUM tr/10
Geum triflorum 1/43
Goodyera oblongifolia tr/10
Helianthella uniflora tr/5 3/40
Heuchera parvifolia . tr/5 tr/5
Hieracium cynoglossoides 1/29 tr/5 tr/10
Hydrophyllum capitatum tr/5
Lithospermum arvense tr/15
Lithospermum ruderale tr/5 tr/10 .
Lupinus sericeus 4/30
Lupinus sulphureus 3/30
Mertensia ciliata tr/5
Microseris nutans tr/5
Microsteris gracilis tr/5.
Monarda fistulosa 5/20
Opuntia polyacantha 3/7
Phlox longifolia tr/7 tr/5,
Polygonum bistortoides tr/5
Sedum lanceolatum 1/43 o
Smilacina racemosa ' tr/5 10/45
Taraxacum officinale tr/5 3/40 1/20
Tragopogon dubtus tr/7 tr/10 -
Valeriana sitchensis tr/5
Woodsia scopulina 3/55




TABLE 2. (Continued)

Habitat Type

PSME/  PSME/.
CAGE CAGE

12/40 19/55 }0/75

Jusc-  JUsc- . (lower (upper JUSC-
PUTR/ .PUTR/ PSME/ ©PSME/ ©PSME/ north west PUTR/
AGSP FEID - SYAL PRVI FEID slope) slope) ARTR
Taxa -1 site 1 site 1 site 1 site 1 site 1 site 1 site 1 site
Zigadenus venenosus tr/5 tr/5 1/35
Unidentified Forbs tr/14 tr/5 1/30  1/15 1/20
Total Forbs 18/93 22/100 33/95 9/65 42/100 29/95 37/100 37/95
SHRUBS AND LOW TREES:
Acer glabrum 1/5
dmelanchier alnifolia tr/5 5/30
Artemisia frigida tr/7
Artemisia tridentata tr/7 tr/14 1/5 6/30
Berberis repens 2/20 tr/5 1/25
Clematis columbiana 2/5 -
Crataegus douglasii 1/7
Juniperus communis 2/5
Juniperus scopulorum 4/21 12/15 1/5 5/5
Philadelphys lewisii 3/15
Prunus virginiana 4114 - tr/14 20/55 tr/5 1/5
Pseudotsuga menziesit tr/14
Purshia tridentata 2/36 5/14 : 12/30
Ribes lacustre ' tr/5 tr/5
Rosa nutkana 2/5 1/5
Spiraea betulifolia 1/28 ° 1/20 4/25 7/55
Symphoricdrpos albus 18/50 5/65 5/30 1/10 :
Vaceinium membranaceun : 14/30
Total Shrubs and Low Trees '12/67  7/40 19/50 48/45

25/60

._178_




TABLE 2. (Continued)

Habitat Type

PSME/ PSME/

: CAGE CAGE
JUsC-- JUusc- . (lower (upper JUSC-
PUTR/ - -PUTR/ PSME/ PSME/ PSME/ north west PUTR/
AGSP FEID - SYAL =~ PRVI FEID slope) slope) ARTR

Taxa -1 site 1 site 1 site 1 site 1 site 1 site 1 site 1 site
LICHEN AND MOSS © tr/l4  tr/10 15/55 .
BARE GROUND ' 35/100 29/71 tr/i5 1/10 1/30 3/15 . 6/40
GRASS 16/93 23/86 31/100 4/55  30/100 42/100 50/100 24/100
FORBS 18/93  18/100 27/95 10/65 38/100 30/95 35/100 28/95 é
SHRUBS +17/43  1/57 16/50 25/65 5/35  13/45 5/55 22/60
Selaginella densa 8/57 6/40 5/20 10/45
ROCK | 11/100 26/100 17/90  tr/5 6/50  8/40
LITTER ' : 29/93  20/100 31/95 41/95  25/100 25/100 23/100 13/95

lincludes those taxa with a canopy coverage of 0.5 percent or greater or a frequency of 5
percent or greater in at least one site. ’

2First two letters of generic and specific name, e.g., FEID/AGSP = Festuca idahoensis/Agropyron
" spicatum, of those species used in naming the habitat type.

* 3Canopy coverage (percent-of area .covered)/average frequency (percent occurrence among plots).

Cher = trace; a value less than 0.5 percent.




TABLE 3.
HABITAT TYPES.

CANOPY COVERAGE, ABSOLUTE DENSITIES, RELATIVE DENSITIES, AND IMPORTANCE VALUES OF VARIOUS SHRUBS AMONG SHRUBLAND

ARTR/FEID
ARTR/FEID (mountain
Species PUTR/AGSP PUTR/ARTR (footslope) slope) JUSC-PUTR/AGSP JUSC-PUTR/FEID JUSC-PUTR/ARTR POTR-PRVI/SYAL
Amelanchier alnifolia trl/56/3%2 +3/6/tr +/168/5 +/106/22
Artemisia frigida tr/+/+
Artemisia tridentata tr/65/17 7/3565/175 24/7530/292 11/4851/288 tr/198/13 tr/926/60 9/2358/110
Berberis repens tr/+/+
Crataegus douglasit 1/168/8 2/158/34
Juniperus scopulorum tr/20/22 tr/52/10 tr/63/3 +/24/6 4/509/103 +/1191/156 10/472/78
Populus tremuloides 4/1213/169"
Prunus virginiana 1/50/9 +/31/2 4/846/36 tr/132/10 7/580/67
Pseudotsuga menziesii 1/31/3 tr/132/10
Purshia tridentata 7/1622/235 4/2052/111 tr/57/4 2/3817/136 5/1191/64 1/177/92
Ribes viscosissimum +/59/8
Rosa nutkana 1/163/13 tr/23/2 tr/100/5 1/177/12 10/53/10
1/+/+

Symphoricarpos albus tr/37/1 26/+/+
Total 10/2013/300 12/5729/300 25/7693/300 12/4906/300 12/5706/300 7/3706/300 30/4716/300 49/2109/300
ltr = trace, a value less than 0.5 percent.

.
2Canopy coverage/absolute density/importance value (relative denmsity + relative dominance, based on crown area + relative

frequency).

3 = present but not encountered during density measurements.

“Canopy coverage for Populus tremuloides for trees less than 6 feet in height, however, density value and importance value
includes all trees encountered.

_98_
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Festuca idahoensis/Agropyron spicatum (FEID/AGSP) h.t.

This type occurs on the footslope and lower, steep west-facing
mountain slopes up to 6,200 feet on the northern portion of the stﬁdy
area (Figs. 3 and 4). Collectively, it comprises approximately 11 per~
cent (57.1 hectares or 141 acres) of the winter range. Associated '
soils are the deepest and least rocky of any on the study area. Vége—
tational‘coverage and litter accumulations are high (Table 1) reducing .
surface erosion to a minimum despite the severe steephess and openness
of the slopes. 1Idaho fescue (Festuca idahoensis) and bluebunch wheat-
grass (Agropyron spicatym) are the dominant and distinguishing species
(Table 1). One-spike oatgrass (Danthonia unispiga#a), junegrass
(Koeleria cristata), and doﬁny chess brome (Bromus tectorum) occur in
lesser amounts. Major forbs are yarrow (Achillea millefolium), arréw—
leaf balsamroot (Ba;soénorhiza sagittata), silky lupine (Ligpv;nus
sericeus), field chickweed (Cerastium arvense), and Qale,bas;ard togd—
flax (Commandra umbellata). A few shrubs, includ%ng_cgmmog snoWberry
(SymphoriQarpqslaZbus), Oregon grapé (Berberis repens) , ChOkechérrY;
(Prunustvirginiana), nootka rose (Rosa nutkans) ocQQ;, bptﬂwege not
encountered in any of the sampling plots.

Analyses of soil samples from three sites in&iéated that soils
are sandy loam in texture, slightly acid to neutral, low to vgry_low

in phosphorus content, high in potassium content, medium in prganiq

'




Figure 4. Douglas-fir type upper right, big sagebrush type lower
center, antelope bitterbrush type center, and Idaho fescue/
bluebunch wheatgrass type upper left.

matter content, and very low in salt content (Table 4).

Soil profiles for one site on the footslope and another on the
mountain slope were identical and were classified as an Ess loam of
the loamy- skeletal, mixed family of the Argic Cryoboralls:

Al 0-4" Brownish black (10YR 3/2) sandy loam; strong granular

structure; friable; clear boundary.

B21 4-11" Brownish black (10YR 3/2) loam; moderate angular blocky

structure; friable; clear boundary.

B22t 11-20" Brown (7.5YR 4/3) gravelly clay loam; moderate-strong

angular blocky; friable; clear boundary.




TABLE 4. ' EDAPHIC CHARACTERISTICS OF VARIOUS
CLASSIFICATION, pH, FIVE IMPORTANT
THE ARMSTRONG WINTER RANGE.

STANDS BY HABITAT TYPE INCLUDING TEXTURAL
ELEMENTS, ORGANIC MATTER AND SALT HAZARD ON

. - S0il Texture  Soil Phos- Potas- Organic Cal- Mag-  Sod-

Stand Percentage Texural phorus sium Salt Matter cium nesium ium

Habitat Type Number Sand Silt Clay Class pH ppm1 Ppm mmhos 2 % meg3 meg  meg
FEID/AGSP 13 50 42 8 SL% 6.8 23(VL)%735(H) .4 5.8(M) 21.4 4.43 .35
' 4. 58 34 8 SL 6.7 31(1) 315(H) .2 4.4M) 13.4 3.03 A4

32 52 44 4 SL 6.6 18(VL) 515(H) .3 5.6(M) 13.4 2.30 24

AGSP/AGSM 30 48 46 6 SL 6.9 83(H) 705(H) .3 6.0(M) 20.3 3.03 .27
PUTR/AGSP 6 64 28 8 SL 6.9 20(VL) 135(M) .2 3.2(L) 14.6 5.00 .51
’ 15 68 24 8 SL 7.0 10(VL) 115(L) .6 1.9(VL) 15.4 4.64 .39

18 66 26 . 8 SL 7.0 10(VL) 195(M) .2 2.6(L) 9.8 2.87 .39

20 74 24 2 LS 6.6 31(L) 245M) .2 6.0(M) 12.6 1.72 27

28 72 22 6 SL 6.9 23(VL) 125(L) .2 3.3(L) 12.2 3.48 .27

35 66 24 10 - SL. 6.7 13(VL) 115(L) .2 2.8(L) 13.4 4.43 .27

PUTR/ARTR 2 62 28 10 SL 6.7 23(VL) 185M) .2 3.8(L) 17.8 6.23 A4
3 64 28 8 SL 6.8 25(VL) 305(H) .3 4.8(M) 17.0 5.00 .35

4 58 36 6 SL 7.0 18(VL) 305(H) .2 4.4(M) 15.8 5.00 . .54

5 66 28 6 SL 7.5 15(VL) 235(M) .3 3.8(L) 13.4. 4.10 .51

7 68 24 8 SL 6.6 20(VL) le5(M) .3 4.1(M) 18.2 4.51 a4

8 66 26 8 SL 6.9 15(VL) 175(M) .2 2.8(L) 12.6 3.61 .51

9 68 24 8 SL 7.1 40(L) 345(H) .3 3.8(.) 11.8 2.54 .30

16 66 28 -6 SL 6.7 20(VL) 185(M) .2 4.0(L) 15.0 3.36 48

33 72 22 -6 SL 6.8 23(VL) 115(L) .2 3.5(L) 12.2 3.20 .20

36 72 22 6 SL 6.6 28(VL) 225(M) .2 3.3(L) 9.8 2.46 .24

ARTR/FEID 1 44 46 10 L 6.7 31(L) 615(H) .4 6.1(H) 19.8 3.36 .35
(Footslopes) - 12 62 34 4 SL 6.6 48(L) 515(H) .4 6.0M) 20.2 2.71 44
17 - 70 26 4 SL 6.6 31(L) 395(H) .4 5.0(M) 13.0 3.03 A

31 38 - 52 10 St.L 6.5 25(VL) 305(H) .2 5.3(M) 12.2 2.46 .30




TABLE 4. (Continued)

: Soil Texture  Soil Phos- Potas- Organic Cal- Mag-  Sod-
" .Stand Percentage Texural phorus sium Salt Matter cium nesium ium
Habitat Type Number Sand‘Silt Clay Class pH ppm ppm mmhos % meg meg meg
ARTR/FEID 10 70 24 6  SL°6.4 25(VL) 275(H) .3  5.1(M) 12.6 2.54 .35
(mountain 11 - 70 22 8 SL 6.8 34(L) 395(H) .3 3.9(L) 12.2 2.46 .44
slopes) 19 70 24 6 SL 7.1 25(VL) 255(H) .4 3.8(L) 11.8 2.13 .44
JUSC-PUTR/ 29 62 3 4 SL 6.5 23(VL) 265(H) .1  5.0Q) 9.8 1.72 .24
ARTR
JUSC-PUTR/ 25 74 20 6 SL 7.0 20(VL) 105() .2 4.3(M) 18.2 4.10 .51
FEID & AGSP
PSME/SYAL 22 56 36 8 SL 6.2 63(M) 565(H) .6 11.0(H) '26.2 3.77 .48 L
PSME/PRVI 34 66 30 4 SL 6.5 123(H) 505() .4 5.7) 32.6 3.20 .27 T
PSME/FEID 37 56 36 8 SL 6.2 18(VL) 325(H) .1 6.0M) 16.6 3.00 .27
PSME/CAGE 21 51 41 8 L 6.6 45(L) 455(H) .6 6.0(M) 25.8 -2.71 .30
(upper) .
PSME/CAGE - 23 52 38. 10 L 6.3 48(L) 435(H) .5  6.0(M) 20.2 2.71 .39
(lower) :
POTR-PRVI/ 38 ~ 58 36 .6  SL 6.8 18(VL) 645(H) .4  6.1(H) 27.8 3.77 .27
SYAL '
?ppm = pounds per one million pounds-of soil.
2mmhos = milimhos, 1 mho = ——
3meg =5milliequivalents per 100 grams of soil.
451, = gilt loam, LS = loamy sand, L = loam, and St. L = silty loam.
SRatings from Montana Soils Testing Laboratory Report, ST - Form 3, Jan. 8, 1971: VL =

L = low, M

medium, and H = high.

very low,"
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cl 20"+ Brown (7.5YR 4/3) gravelly loam; massive structure; friable.
These footslope and mountain slope soils are on 10 and 58 per--
cent slopes, respectively, and were formed in colluvium material,
Infiltration rate is moderate; available water holding capacity is

medium; permeability is medium; and they are well drained.

Agropyron spicatum/Agropyron smithii (AGSP/AGSM) h.t.

.This habitat type is limited to an area of 13 hectares or 32
acres of footslope on the lower central portion of the study area
(Fig. 3). It makes up approximately 2.5 percent of the total area;
The soils are fairly deep and free of rock. Although bluebunch wheat-
grass and western wheatgrass (Agropyron smithii) are present bnly in
relatively small quantities (Table 1), they may be considered the
normal dominant climax vegetation for this type (Mueggler personal
communication). Kentucky bluégréss (Poa pratensis) has appafentiy
replaced these species due to past overgrazing and is now the dominant
grass. Booth (1950) states that this species thrivesiupon‘mqist; well
drained soils that are pastured or heavily trampled. An ébuqdance éf
downy chess brome may be attributed to rodent activity, ﬁhiéh had
created disturbed areas favore& by this species, in the one'stand‘
examined. Idaho fescue and junegrass are present iﬁ minprnampuqts.
Principal forpg are yarrow, arrowleaf balSamroo;, golden—aéperl
(Chrysopsis villosa), sticky geraﬁium (Geranium viscosismum), wgsterﬁ

gromwell (Lithospermum ruderale), and silky lupine. Of minor importance,
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but noticeably present, are horse mint (Monarda fistulosa), narrow-
leaved collomia (Collomia linearis), cudweed sagewort.CArtémisia
ludoviciana), and thymeleaved sandwort (Arenaria serpyllifolia).
The only shrub present is nootka rose, Whicﬁ occurs irregularly in
small clumps.

Analysis of one soil sample indicated a sandy loam texture,
neutral pH, high phosphorus and potassium content, medium amount of

organic matter, and very low salt content (Table 4).

Purshia tridentata/Agropyron spicatum (PUTR/AGSP) h.t.

This type occurs on approximately 36.4 hectares (90 acres) or 7
percent of the study area (Figs. 3 and 4). Its distribution is
limited primarily to lower (below 6100 feet), very steep mountain
slopes of south, southwest and'southeast exposﬁre. Because of their
steepneés and orientation to sun and wind, the physical environment
of these sites may be more severe than elsewhére on the study a?ea.
The soils are thin and very rocky, and bedrock outcroppings are commom.
The type also occurs on footslope alluvial deposits associated‘with

the flood plain of B111.Smith Creek. The highly rocky and sandy
soils of this fan. are excessively well drained, a characteristic which
appgrently favors deep rooting species such as ante;ope bitterbrush
apd bluebunch Whegtgrasg (Nord 1965 and Hgady,l950)1 Except for early

annuals, shallow rooted plant species were rarely encountered at this
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site. Overall, bluebunch wheatgrass and downy chess brome are the
most important grasses (Table 1). Canby bluegrass (Poa canbyi), one-
spike oatgrass, and junegrass occur in minor quantities. Pale
alyssum (Alyssum alyssoides), spreading dogbane (Apocynum andro-
saemifolium), arrowleaf balsamroot, and narrowleaved céllomia are
common fqrbs. Antelope bitterbrush is the only important shrub with
plant densities averaging 1622/Hectare or 656/acre (Table 3). Big
sagebrush, fringed sagewort (Artemisia frigida), chokecherry, and
nootka rose occur frequently, but as scattered individuals or in
small clumps.

ngples were obtained, from the soils of six sites within this
type. Five of these were on the mountain slope, the sixth’was located
on the alluvial fan associated with Bill Smith Creek. Analytical data
(Table 4) indicate that soils associated with stands on the mountain
sloﬁé are very similar. They tend to be sandy 1oam in texture,
slightly'acid to neuéral, very low in phosphorus content; medium to
low in pptassigm content,'loﬁ to very 1ow in organig matter content,
and very léw in salt content. The soil of the alluvial fan was
1oamy sggd, slightly acid, low in phosphorus content, medium in
potassium éentent, medium in organic matter content, and very low in
salt content.
- The éoil profile at a mountain_slope site was a Sharrop.loam,

cold variant of the loamy-skeletal, mixed family of the Lithic
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Cryocrepts:

Al 0—3"_Brown (7.5YR 4/3) sandy loam; moderate gravel structure;
friable; clear boundary.

B2  3-8" Brown (7.5YR 4/3) gravelly 1oaﬁ; weak sub—-angular blocky
structure; friable; abrupt boundary.

Rock 8"+

This soil is on a 60 percent slope and was formed in residuum

.

material. Infiltration rate is moderate; available water holding

capacity is very low; permeability is medium; and the soil is well -

drained.

The soil profile at the alluvial fan site was a Shook gravelly

loam of the loamy-skeletal, mixed family of the Pachic Cryoborolls:

A

B21

B22

0-3" Brownish black (10YR 2/3) gravelly loam; moderate’ granular

structure; friable; clear boundary.

3-9" Brownish black (1QYR 2/3) gravelly loam; weak sub-angular

blocky structure; very friable; gradual bounda:yf':

9-19" Dark brown (10YR 3/3) gravelly sandy loam; weak éuﬁTangular

\

. blocky structure; very frigble; gradual boundary.

19"+ Dull yellowish brown (10YR 4/3) gravelly sandy loam; massive
structure; very friable.

This site had a slope of 11 percent with the soil formed in old

alluvium, Infiltration is moderate; available water holding capacity

is very low; permeability is rapid; and the soil is excessively well
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drained.

Purshia tridentata/Artemisia tridentata (PUTR/ARTR) h.t.

Characterized by mixed stands of antelope bitterbrush and bigl
sagebrush (Figs. 5 and 6) this importaﬁt habitat type occupies
approximately 57.9 hectares or 143 acres (1l1.5 percent of the winter
.range). It occurs across most of the.area on rather dry and rocky,
steep southerly and Soﬁthwesterly exposed slqpes below 6400 feet.
In a few locations it also occurs on the footslope (Fig. 3). " Soils
are generally deeper and less rocky than in the areas occupied by the
Purshia tridentata/Agropyron sp?éatum h.t. Average densities of
antelope bitterbrgsh and big sagebrush are 2052/hectare (830/acre)
and 3565/hectarg (l443[acre), respectively (Table 3). Other shrubs
present in minor amounts are Oregon grape, Rocky Mquntain juniper,‘
and nootka rose. Prevalent forbé a?e arrowleaf balsamroot,:field
chickweed, and silky lupine (Table 1). Common grasses are bluebunch
wheatgrgss, Idahq fesgue, junegrass, downy chess brome, §nd ope—.
spike oétgrass. |

Analyses of the soils of ten sites indicated a sandy loam
texture, slightly acid to weakly alkaline conditions, generally low
phosphorus content, generally medium to high potassium cpntent, low

to medium organic matter content, and very low salt content (Table 4).




Figure 5. Close up view of bitterbrush and sagebrush plants within
the antelope bitterbrush/big sagebrush habitat type.

Figure 6. Antelope bitterbrush/big sagebrush habitat type.
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The.profile for this type was a Hoodle loam of the loamy-skeletal,

mixed family of the Argic Cryoborolls:

Al 0-3" Dark brown- (7.5YR 3/3) sandy loam; moderate granular
structure; very friable; clear boundary.

B21t 3-10" Dark brown (10YR 3/3) gravelly sandy clay loam; moderate
sub-angular structure; very friable; clear boundary.

B22t.10—15" Brown (7.5YR 4/4) gravelly clay loam; moderate sub~angular
structure;'very friable; clear boundary.

C 15"+ Brown (7.5YR 4/4) gravelly sandy loam; massive structure;
very friable.
This soil is_qn a 55 percent slope and was formed in old alluviﬁm.

Infiltration rate is moderate; available water hplding capacity is low;

permeability is medium; and the soil is well drained.

Artemisia tridentata/Festuca idahoensis (ARTR/FEID) h.t.

This well represénted type occurs on approximately 84.2 hectares
(208 acres) or 17 percent of the study areé. Its distribution appeared
to be influenced by elevation, eéxposure, and related soil moisture. .
-Charécteristic sifes generall& appeared less harsh than those where
the Purshia tridentata/Artemisia tridentata h.t. exists. It is found
on footslopes, on southwest, south, and west facing mountain slobes,"
and on ridges below 7000 feet (Figs. 3 and 7). Soils in ‘these lo- -

cations are fairly deep and relatively rock free, except at the higher




Figure 7. Big sagebrush stand on footslope site.

Figure 8. Dense stand of sagebrush on footslope in foreground and
on mountain slope at upper right.
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elevations. The dominant plant is big sagebrush, with an average
plant density of 6382/hectare or 2583/acre (Table 3 and Fig. 8).
Understory varied according to stand location. On the footslopes
major associated grasses are bluebunch wheatgrass, Idaho fescue,
junegrass, Kentucky Bluegrass, and needle-and-thread (Stipa comata)
(Table 1). Common forbs are yarrow, arrowleaf balsamroot, fieLd
chickweed, sticky geranium, silky lupine, and horsé mint, Commonly
occurring understory species on the mountain slopes are bluebunch
wheatgrass, one-spike oatgrass, Idaho fescue, junegrass, yarrow,
arrowleaf balsgmroot, field chickweed, and si;ky lupine.

Soil samples obtained from 7 sites, including both.footslope and
mountain slope areas. Data for 4'footslope sites sh&wed spils:to be
sandy loam to loam in texture, slightly acid, very low to lpw‘in phos-—-
phorus content, high in potassium content, medi#m to high in organic
matter content, and very low in salt content (Table 4).

The soil profilg at one footslope site Was~a Shook gravelly loam
of ;he loémffskeletal, miged_faﬁily of the‘Pachic Cryoborol;s:..
Al 0-4" Brownish flack (7.5YR 2/2) sandy loam; strong granular

structure; vefy friable;,clear boundary,~
B21 4-9" Brownish.black (7.5YR 2/2) sandy loaﬁ; weak.subjanguléf '

blocky structure; very friable; clear boundaryf ‘
B22. 9-15" Brownish blggk (1OYR 3/2) sandy clay loam; Wegk prismatig

(breakipg into sub-angular blocks) structure; very friable;
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gradual boundary.

B23 15-25" Brownish black (10YR 3/2)‘éandy loam; weak sub-angular
blbcky structure; friable; gra&ual boundary.

C 25"+ Brownish black (10YR 3/2) éiaﬁelly sandy loam; massive
struc£ure; friable. | |

This soil occurs on a 13 percent slope and was formed in colluvium.
Infiltration rate is moderate; available water holding capacity is low;
permeabiiity is medium; and the soil is well drained..

Top soils from the 3 mountain slope éites were sandy loam in
texture, slightly acid to neutral, very low to low in phosphorus
content, high in potassium content,:ipw tq medium in amounts of‘organicl
matter, and very low in. salt content (Table 4). |

The soil profile at a mountain slépe site was a Hoodle loam of
the loamyrskeletél, mixed family of the Argic Cryoborolls:

Al 0-3" Black (10YR 2/1) sandy'loaﬁ; moderate granular strucfure;
very friable; clear boundary.

B21 3-8" Black (10YR 2/1) loam; moderate sub-angular blocky structure;
very friable; gradual boundary; |

B22t 8-13". Brownish black (LOYR 3/2) gravelly clay loam; moderate ;ub—
angular blocky structure; very f;iable; gradual b0qndary; |

B23t 13-22" Brown (10YR 4/3) gravelly élay loam; moderate sub-aﬁgular-

_ biocky stfucture; friable; graduél boundary.

C 22"+ Brown (7.5YR 4/4) gravelly sandy loam; massive structure;
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very friable.

Thié soil occurs on a 45 percent slope and was formed in colluvium
material. Infiltration rate is moderate; available water holding

capacity is low; permeability is medium; and the soil is well drained.

Juniperus écopulorum—Purshia tridentata/Agropyron spicatum (JUSC-PUTR/
AGSP) h.t.

This relatively minor type occurs as a single stand of 1.2
hectares (3 acres) along the sides of a northeast-southwest orientated
draw at approximately 5600 feet elevation (Fig. 3). Antelope bitter-
brush and Rocky Mountain juniper are dominant shrubs with densities of
3817/hectare (1545/acre) and 509/hectare (206/acre), respectively
(Table 3). Mountain maple (4cer glabrum) and chokecherry occur as
scattered clumps in and near.the draw bottom. Prominant grasses are
bluebunch wheatgrass and downy chess brome (Table 2). Some of the
more prevalent forbs are pale alyssum, arrowleaf balsamroot, and
golden aster.

Juniperus scopulorum-Purshia tridentata/Festuca idahoensis (JUSC-PUTR/
FEID) h.t.

This is a minor type (3.6 hectares or 9 acres) associated with
northwest facing exposures along two small draws at 1qw elevation
(Fig. 3). Dominant shrubs are Rocky Mountain juniper, antelope bitter-
Brush, and big sagebrush with plant densities of 1191/hectare (482/

acre), 1191/hectare (482/acre), and 926/hectare (374/acre),
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respectively (Table 3 and Fig. 9). Limber'pine (Pinus flexilis)

and Douglas-fir (Pseudotsuga menziesii) occur as mature and young
trees (Fig. 9), indicating that this type may be seral to the limber
pine-Dougias—fir climax series which occurs at higher elevations on
adjoining mule deer summer range (Mueggler 1974, persdnal communi-~
“cation). Bluebunch wheatgrass, and Idaho fescue are the important
grasses (Table 2). Common forbs are yarrow, ballhead sandwort
(Arenaria congesta), arrowleaf balsamroot, and field chickweéd.

A composite soil sample for this and the previous h.t. indiéatea.

a sandy ioam texture, peutral acidity, medium phosphorus content,
high po;assium content, high organic matter amognts,nand very lqw-
salt content (Table 4). |

Juniperus scopulorum-Purshia tridentata/Artemisia tridentdta (JﬁS’C— :
PUTR/ARTR) h.t.. _ '

- This type is limited to 6.1 hectares (15 acres) of footslope area
between the Agropyron spicatum/Agropyron smithii and Pseudotsuga
me‘nzjiesii/Prunys yirginiana habitat types ("Fig, 3_) . The soils are’
fairly deep, but contain many large rocks. Iq addiﬁiﬁn to physio-
graphic differeﬁces, this type is also unﬁike the other Rpgky.Mountaiﬁ
‘juniper habitat types in that large.quantitieguof Pig sageb;ush‘and
no pine or fir occur. The dominant shrubs are Rocky‘Mountain
- juniper, antelope.bitterbrush, and big sagebrush with densities of

472/hectare (191/acre), 1650/hectare (668/acre), and 2358/hectare
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Figure 9. Rocky Mountain juniper-antelope bitterbrush/Idaho fescue
stand showing Douglas-fir and limber pine invasion.

(954/acre), respectively (Table 3). The big sagebrush and antelope
bitterbrush plants are relatively large and although browsed heavily,
they seem to be fairly robust. Big sagebrush rated slightly higher
in importance than the other two dominant shrubs. The dominant grass
is an unidentified Poa (probably Kentucky bluegrass). Other common
grasses are bluebunch wheatgrass, one-spike oatgrass, Idaho fescue,
and junegrass (Table 2). Commonly occurring forbs are yarrow, arrow-
leaf balsamroot, silky lupine, and horse mint. The soils in this
type are sandy loam in texture, slightly acid, very low in phosphorus
content, high in potassium content, medium in organic matter content,

and very low in salt content (Table 4).
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Acer glabrum/Philadelphus lewisii (ACGL/PHLE) h.t.

This type occurs as small stands on the lower ends of minor east-
west drainages. This typé reflects both occurrence as an ecotone
between the forest communities of the northerly aspect and shrub
communi;ies of the opposite south-facing slopes and its position in
the bottoms of draws where rather mesic consitions prevail. Important
shrubs are mountain maple, mock orange (Philadelphus lewisii), and
common snowberry (Table 1). Approximately 50 grass and forb spécies
were encountered. Many of these occurred in only trace amounts, but

a few were well represented. The more important herbacecus plants

" include bluebunch wheatgrass, Idaho fescue, nettle-leaf glant hyssop

CAgastaehe urtzctfblza), arnica (Arntca cordifolia), arrowleaf
balsamroot, Virginia strawberry (Fragaria vzrgznzana), cow parﬁnip
(Heracleum lanatum), and Rocky Mountain woodsia (Woodsia scépyiina)
(Table 1).

Populus tremuloides-Prunus virginiana/Symphoricarpos albus (POTR~
PRVI/SYAL) h.t.

/
This type occurs as a single, small stand (1.2 hec;gres or 3
acres) on a hydric site surrounding the origin of a small spring fed
creek in the 1ower'eepter of the area (Fig. 3). Quaklng aspen
(Populus tremuloides) provides a tall overstory. Chokecherry, ‘black

hawthorn (Crataegus douglasii), serviceberry (Amelanchier aZntbeza),

and willow (Salix spp.) comprise a tall shrub layer,. while nootka




-55-
rose and common snowberry occur as low shrubs (Table.3). Common
grasses and forbs (Table 1) include giant wild-rye (Elymus cinereus),
Kentucky bluegrass, yarrow, wavyleaf thistle (Cirsium undulatum),
bedstraw (Galium aparine), cow parsnip, horse mint, alpiné forget-
me-not (Myosotis sylvatica), and common dandelion (Taraxacum
officinale).

Soil associated with this type are sandy loam in texture, of
neutral acidity, very low in phosphorus content, high in potassium
content, high in brgaﬁic matter content, and very low in salt content

(Table 4).

‘Psuedotsuga menziesii/Prunus virginiana (PéME/PRVI) h.t.

" This type is unusual and possibly unique to the study area. It
occurs as a small isolated étand'encompassing approximately.S.B’
hectares (13 acres) of footslope away from the mountainfbésé. The
site is an island-like area of large rocks ana boulders séttihg
slightly above the surrounding terrain (Fig. 3). Dohglas—fir dominates
an 6verstbfy which inéludes dﬁaking aépen'as scatféfed individuals and
in groves near the lower end of the stand (Table 5). Rockszéuntain
juniper and cﬁokecherry are abundant throughout, while mock orangé?
common snowberry, and white spiraea (Spifaea betulifolia) occur
.commonly (Table 2). The area is reasonably depauperate of herbaceous

‘species. Present in small quantities are bluebunch wheatgrass, downy
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TABLE 5. DENSITIES, AVERAGE DIAMETERS AT BREAST HEIGHT (DBH), AND
OVERHEAD CANOPY COVERAGE OF DOUGLAS-FIR TREES IN FOUR
HABITAT TYPES.

Percent
Average = Overhead

Habitat Type Young Mature Dead DBH - Coverage
PSME/SYAL 258/68 124/33 25 57
PSME/CAGE _
(upper) 51/131 91/23 264165 31 59
PSME/CAGE .
(lower) 112/15 - 346/46 290/39 19 61
PSME/FEID 434/100 25 - 59

PSME/PRVI 6/4 163/96 37 . 64

labsolute density/relative density.

chess brome, Kentucky bluegrass, yarrow and bedstraw.
The soil in this stand is sandy loam, slightly acid, high in
phosphorus and potassium content, medium in organic matter content,

and very low in salt content (Table 4).

\

Pseudotsuga menz¢est¢/3ymphor¢carpos albus (PSME/SYAL) h.t.

ThlS type is found at lower elevatioms (5700 to 6700 feet) where
‘the pohtane forest extends downward into the grass:and shrub types on
fairly dry, steep north aﬁd northwest facing slopes (Figs. 3 and 4).
It is minor in extent, occurring on about 33.2 hectares or 82 acres
(7 percent of the winter range). Douglas-fir provides overstorf
cover with the low'grdwing vegetation dominated by common shdwberry,
elk sedge (Carex Qeyefi), and inland giant wild-rye (Table 2).

Commonly occurring forbs are raceme pussytoes (Antennaria racemosa),-
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asters (Aster modestus and Aster perelegans), and Virginia strawberry.
Many of the Douglas-fir trees within this habitat type (as in much of
‘the Bridger Mountain Range in general) are dead or dying. Approxi-
mately 33 percent of the trees in the sampled stand were dead (Table
5) as a result of past budworm infestations and recent occurrence of
red_beit or winter dessication (U.S. Forest.Service 1972). Existing
fir trees were predominantly mature, with seedlings and/or young trees
absent in most locations (Table 5).

-Soil analyses indicated sandy loam texture, slightly acid con-
dition, medium phosphorus content, high potassium content, high organic
matter céntent, and very low salt content (Table 4).‘

The profile for one site was a Ess gravelly 1oém of thelloamy-
skeletal, mixed family of the Argic Cryoborolls:

o1 '2—0" Brownish black (1OYR 3/1); abrﬁpt boundary. ‘
Al 0-3" Brownish black'(lOYR 3/2) gravelly 1§gm;.wgak granular

. structure; friéble; clear‘boundary. A ‘
B21t 3—12"IB;9Qniéh biéck (10§R 3/2) gravelly sandy clay loam;

Wéak sub4gnguiar.blocky structure; very friable; g;adﬁal béundapy.
B22t 12-24" Dull yeilpwish brown (10YR 4/3) gravelly ggﬁdy clay loam;

weak sub—aﬁgplar blocky structure; very ffiable;‘clear béundary.
C 24"+ Brown (lOYk 4/4) gravelly sandy loam; méssive structure;

very friable.
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Thisksoil occurs on a 55 percent slope and was formed in
éolluvium material. Infiltration rate is moderate; available water
holding capacity is low; permeability is medium; and the soil is well

drained.

Pseudotsuga menziesii/Festucé idahoensis (PSME/FEID) h.t.

This minor type is limited to northwest-facing slopes at lower
glevations. The Douglas-fir overstory is rather open permitting good
light penetration and development of undergrowth typical of adjdcent
bunchgrass stands. Idaho fescue, bluebunch wheatgrass, junegrass, and
Kentucky bluegrass are the dominant grasses (Table 2). Common forbs
are yarrow, arnica, arrowleaf balsamroot, field chickweed, Virginia
strawberry, one flower helianthella (Helianthella uniflofa), and
common dandelion. Shrubs, including Rocky'Mountain juniper; service~
berry, and common snowberry are common, while.sagebrush may occur as
scattered plants in the more open areas.

Soils of ;ﬁis type are sandy 1oam-in texture, slightl§ gF;d, very
low in fhosphorus gqn;ent, high in potassium content,‘medium.iq

organic matter content, and very low in salt content (Table 4).

Pseudotsuga menziesii/Carex geyeri (PSME/CAGE) h.t.
This is the most extensive type on the winter fange; occﬁrring
on approximately 202.3 hectares or 500 acres of north, northwest, and

west facing slopes from the mountain base to the upper limits of the
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study area (Fig. 3). Although these fir stands typically are rather
dense; about one-half of the mature trees afe'dead and many more are
dying (Table 5). Young trees ére relatively scarce,?although repro-—
duction is apparent on scattered sites. Undefstory cdmposition is
quite variable, depending upon aspect and elevation. Elk sedge ié

very common throughout the type, constituting more than 40‘percent'of
the ground cover (Table 2). On north facing slopes, at 1owér ele-
vations, raceme pussytoes, yellow columbine (Aquilegia flavescens),
Virginia strawberry, sulphur lupine (Lupinus sulphureus), and.feqther
Solomon's seal (Smilacina racemosa), are common forﬁs. Commpn'éhrubs
are mountain maple, rock clematis (Clematis colymbiana), common smow—
berry, and thinleaved huckleberry (Vaécimium membranacéum)ﬂ Understory
forb and shrub vegetation on upper slopes of westerlylgspect a;elsoﬁe—
‘what similar to the lower areas except for a few specigs. Aster,varrow—
leaf balsamroot, roundleaf harebell (Campanula rétundifblia),‘aqd white
spiraea common}y occur only at higher elevations, whilé thinleaved
huckleberry,'rpck plematis, feather Solomon'g seal, sulphur,iup;neP
raceme pussytoes,'and yellow columbine were fognd only in gtgnds_ét
lower elevations. Soil of sta;ds at both low and high‘eleyations are
loam in texture, slightly acid; ;ow in phosphorus cogtent,’high in
potassium content, medium in organié matter content, and ver& low in
salt content (Table 4). Strips and patches of fock rubble commonl&

occur interspersed throughout this type at the higher elevationms.
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Climatological Characteristics and Conditiﬁns

Temperatures were generally siightly warmer on the study area
during the winter months (December through March) of 1972-73 than the
22 year averages for the Belgrade weather station located in the
valley 10 miles to the southwest. (Table 6). Abril temperature was
about 5 degrees cooler on the study area. During the remainder of the
year temperatures for the two locations were very similar.

Average monthly temperatures during 1973 differed very little
between weather stations located at different sites on the study area
(Table 6). The station located on the mountain slope.in the Purshia
tridentata/Artemisia tridentat& h.t. waé considered‘to exemplify the
mule deer winter range weather conditions. At this station in 1973,
January was the coldest month with a mean temperature of 18.8 degrees
F, whilg August was the warmest month wiph a mean of.68.8‘deérees F,

Bi-monthly minimum and maximum temperatures recofdgd for sites
in the Pseudotsuga menaiesii/Symphoricarpos albus énd‘ Purshia
tridentata/Artemisia tridentata h.t. are plotted in Figure 10. The
two sites are very close together, ocgurring on éppqsite sides of an
east-west orientated ridge. The Pseudotsuga,mengiesii/symphéricarpos
albus h.t. site was a ﬁorth facing slope at 6,406 fget, while the
Purshia tridentata/Artemisia tridentata h.t. site was a souﬁherly
exposufe at 6,350 feet. Minimum temperatures during the winter and

spring periods generally were slightly lower on the Pseudotsuga




TABLE 6. MEAN MONTHLY TEMPERATURES FOR THREE WEATHER STATIONS AND MONTHLY PRECIPITATION ON
: THE ARMSTRONG WINTER RANGE DURING 1973 COMPARED WITH THE 22 YEAR AVERAGES (1952-
73) AT BELGRADE, MONTANA. .

.. Temperaturel. Precipitation2
Armstrong Winter Range
Year Armstrong PUTR/ARTR PSME/SYAL Armstrong
Month Ranch h.t. - h.t. - "Belgrade ' Ranch Belgrade
1973 ‘
Jan. 22.0 18.8 17.1 1.11 0.65
Feb.  27.2 27.0 23.5 0.54 0.38
March 33.3 31.2 28.8 0.59 0.84
April 36.7 33.8 40.1 2,96 1.18
May 49.3 49.4 48.3 50.7 1.21 2.15
June 56.4 57.6 56.0 58.7 2.83 2.57
July 66.3 68.2 65.5 66.7 1.30 0.99
Aug. 67.7 1 68.8 64.9 65.6 2.02 1.17
Sept. 55.0 : 54.1 55.3 54.4 4.10 1.20
Oct. 45.6 46.4 45.3 44.2 1.27 1.07
Nov. 30.0 29.9 32.6 30.7 1.75 0.70
Dec. 29.2 29.8 ' 21.5 0.80 0.53
Mean 43.1 43.7 41.8 20.48 - 13.43
1874
Jan. 19.3 20.3 1.03
Feb. 30.4 30.4 0.88
March 32.8 31.2 1.41
April 42.0 43.2 2.29

_'[9-.

1Degrees Fahrenheit.

2Tnches.
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1973 1974

--- PSME/SYAL h.t.

a PUTR/ARTR h.t.

Bi-monthly minimum and maximum temperatures at sites in
the PSME/SYAL h.t. (6400 feet) and the PUTR/ARTR h.t.
(6350 feet) on the Armstrong Winter Range.
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menziesii/Symphoricarpos albus h.t. site than on the Purshia
tridentata/Artémisia tridentata h.t. site. During‘the remainder of
the year the minimums were generally ﬁery similar. The greatest
sité difference in temperature occurred in maximum readiﬁgs between
the two sites. The Pseudotsuga menziesii/Symphoricarpos albus
location had 2-6 degree lower temperétures than the Purshia
tridentata/Artemisia tridentata site during fall, winter, and spring .
but from mid-May through mid-September was 2-4 degrees wafmer.

The total precipitation at the Armstrong Ranch during 1973 was
20.48 inches. August ﬁaé the wettest month with 4.1 inches and
February was the driest with 0.54 inches (Table 6). The relatively -
large amount of rainfall for August probably was atypica;.' May and
Juqe typically are the wettest monthg at Belgrade, with 22 year
precipitation means of 2.15 and 2.57 inches, respectively.. February:
is normally the d;iest month at Belgrade with mean frecipitaﬁian of
0.38 inches.

In 1973 36, 56, and 8 percent of the days We;é generally clear,

1
¥

intermittently cloudy or brightly overcast, and heavily overcast,
respectively (Table 7). September through December had the largest

number of heavily overcast days, averaging 6 days per month. July and

August had 21 and 20 relatively clear days, respectively and no heavily

overcast days. November and December had- the fewest number of clear

days with 2 and 5 clear days, respectively.
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TABLE 7. NUMBER OF DAYS PER MONTH WHICH WERE GENERALLY CLEAR (C),
MODERATELY CLOUDY = INTERMITTENLY CLOUDY TO BRIGHT OVER-
CAST (M), AND HEAVILY OVERCAST (O) DURING THE PERIOD
FROM NOVEMBER 1, 1972 THROUGH APRIL 27, 1974.

197 1973 1974
C M- O C M 0 C M 0
Jan. i _ . 8 21 2 2 16 13
Feb. . ' ) 15 13 3 22 3
March : 13 18 7 24 ‘
April _ 5 24 1 6 21
May : 11 20
June 10 19 1
July 21 10.
Aug. 20 11
Sept. . 12 13 5
Oct. 11 15 5
_ Nov. 4 10 2 2 21 7
Dec. 5.20 -6 5 18 _8

Total 133 203 29

Snow cover and accumulation was quite variable depending upon
vegetational cover;-elevation, and aspect (Fig. 11). Generally,
south and southwest facing mountain slopes with shrubby vegetation
retained snow for only a day or two, even after major storms. Wind
action and a favorable winter sun angle contributed to.the rapid snow
meit, and snow persisted on thése slopes only if air temperatures were
extremely cold. Westerly exposed, open slopes did not clear as quickly
or as completely as the south and southwest facing slopes. Snow depth
and persistence oﬁ all 6pen slopes increased-with elevation.

Stands of large big sagebrush planté on both'high ridges and oﬁ

footslopes usually trapped snow. Because the slope angle of these
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Figure 11. Average snow depth on the ground at two week intervals
during the winters of 1972-73 and 1973-74 by habitat type,
elevation, and aspect on the Armstrong Winter Range.
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sites was slight, melting of snow was greatly retarded and as a
result it commonly accumulated to depths of 12-24 inches.

In the Douglas-fir types the topographical and vegetational
shading and protection from the wind prevented rapid mélting,.and
snow usually accumulated. Depths of 12-16 incﬁes were common in fir
types at lower elevations; while above 7,000 feet snow depths reached
24 inches or more rendering them impassible to deer from January
through mid-April. Dense fir standé usually'had shallower snow
depths than nearby more open stands.

The prevailing winds on the area were from thehwest and south-
west. The weather bureau type anemometer located on a southwest facing
mountain slope in the Purshia tridentata/Arvtemisia tridentatq‘h.t.
recorded an average of 1,624 miies of wind per month from April, 1973
through. April, 1974. March and Aprgi had the greatest émounts oflwind,_-
ﬁhile September and November had the least (Fig;>12). Generally, Fhé
greatest amount of ﬁind occurred during the winter and spring periods
. when it played an important role in clearing snow f#om ;lppes important

to mule deer at the time.

" Browse Production
Current annual growth production of big sagebrush and antelope
bitterbrush and total foliage yield of Rocky Mougtain juniper were
measured for haBitat'types which comprised the shrubland pbrtion 6f\

the study area. These species were selected because of their relative
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Total miles of wind per month recorded on anemometer
located on the mountain slope in PUTR/ARTR h.t. on the

Armstrong Winter Range during the period April 1, 1973
through April 27, 1974.
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abundance and importance to wintering mule deer as indicated by
general observations and previous food habit studies 6n the area
(Wilkins 1957).‘ Other browse species which occur, including choke-
cherry, servicéberry, mountain maple, nootka rose, common snowberry,
Oregon grape, and white spiraea, were encountered mostly in small,
local stands and scattered'clumps or as inconspicuous, dispersed
indi&iduals. Douglas-fir is alsa browsed and may be importaht
locally to some deer, or during some years as indicated by the hedged
condition of smaller trees, general observations and its occurrence as
67 percent of a mule deer rumen sample analyzed by Schwarzkoph (1973).
Although_information concerning forage availability and'yield of these
species Wéuld be useful, time and/or the 1aqk of suitable sampling
procedures did not permit their measurement during this study.

Simple linear régreséions for relationships between plant crown
area aqd current annual growth twig (CAGT) prodqction by antelope
_bitterbrﬁsh and.big sagebrush during 1972 and 1973 afe shown_in Table
8. This table also shows the linear relationshipg between crown area
and plan; age asiwell as between basal diameter and 1gngth and Weight
of CAGT for these species.: The relationships between crown'area and
total foliage yie;a (weight of all twigs and leaves) and between basal
stem (or trunk) diameter and forage yield for Rocky Mountain jugiper
for 1973 are also given in Table 8. 'Although correlation coefficients

were generally high, the linear relationships between crown area and
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" TABLE 8. REGRESSION EQUATIONS FOR CROWN AREA - TWIG AND PLANT AGE; TWIG DIAMETER - WEIGHT
: AND LENGTH RELATIONSHIPS FOR BIG SAGEBRUSH AND ANTELOPE BITTERBRUSH - TOTAL
FOLIAGE YIELD - CROWN AREA AND BASAL STEM DIAMETER RELATIONSHIPS FOR ROCKY
MDUNTAIN JUNIPER.
: , _ 19721 . 19732
Species? Correlation- Y Correlation Y
Parameter™t’ Mean Coefficient Slope - Intercept Mean Coefficient Slope Intercept
Big Sagebrush . X
Crown Area 6060 5757 X
No. of Twigs 616 .69 .058 259.65 421 .81 .089 - 94.16
Length Twigs 2713 .69 .26 1142.57 2107 .81 45 -470.79
Weight Twigs 66.6 .69 .0074 21.62 12.0 .79 .002 -5.056
Plant Age 22.3 .60 .0008 17.31
Twig Diameter 1.25 1.23
Twig Length 4.4 .79 7.567 -5.047 5.0 .74 6.294 -2.722
Twig Weight .05 .84 145 -.134 .05 .85 .118 - .093
Antelope Bitterbrush
Crown Area 7531 6605 . .
No. of Twigs 523 .82 .052 129.68 536 .59 .066 94.26
Length Twigs 4552 .81 .45 1128.56 5899 .59 .74 1036.84
Weight Twigs 48.1 74 .0044 14.86 45 .66 .006 -.375
Plant Age - 26.8 .48 .0006 21.97 :
Twig Diameter 1.52 1.47 -
‘Twig Length 8.7 T4 9.251 -5.397 '11.0 .80 10.614 . -4.590
Twig Weight ., 12 .84 .235 - .235 .17 .78 .279 - 244
Rocky Mountain Juniper
‘Grown Area : 58521 -
Weight Twigs 4155 .74 .061 606.95
Stem Basal Dlameter(cm) 18 315.39 -1505.86
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TABLE 8. (Continued)

lTwenty each big sagebrush and bitterbrush plants. _
2Ten each big sagebrush and bitterbrush plants and 20 juniper plants.

3The 1972 big. sagebrush and 1973 juniper foliage includes leaf material, 1973 big sagebrush
and 1972-73 bitterbrush foliage = twigs only.

4Crown area in square centimeters, twig length in centimeters, welght in grams, and twig
diameter at base of current growth in millimeters.
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CAGT production differed between years for both bitterbrush and sage-
brush. These differences probably reflect differences in both sémple
size and twig préduction And growfh between 1972 and 1973. The mean
crown area of bitterbrush plants in the 1973 collection was smaller
than thaf of the 1972 collection, but the numbers and total lengths

of CAGT per plant were greater, while the mean weight of twigs per
plant was only'slightly less, Numbers and lengths of sagebrush twigs
were also disproportionate with crown area)size between the two year's
collections (Table 8). The occurrence of these discfepancies suggest
that it may be necessary to collect plants and develop new regregsions
each year to accurately estimate prbduction for a given season.

‘Estimates of CAGT yield for antelépe bitterbrush aﬁd CAGT an&n
1§af yield fgr big sagebrush (Table 9) are based on reg;ession equations
for 1972 when plgn; densities and crown areés were measured ip vege-
taional samplingf Total foliage yield for Rocky Mountain juniper
(Table 9) was estimated by applying‘the regression equation‘deyequed
by clippings duripglghg fall of 1973 to crown areas measqred in
sampling during 1972.

Total browse produced and potentially available t6 mule deer fo;
uthe_three species was 375 kilograms/hectare.(335 pounds/acrg) or 71,069
' kilograms_(156,679 pounds) for the 189.4 hectares (468 agres) of
shrubland habitat types on‘the Armstrong Wintg; Range. It is unlikgly

that all of this material was actualiy "available" forage. The




TABLE 9. MEAN CROWN AREA; DENSITY, AND CURRENT ANNUAL GROWTH TWIG PRODUCTION FOR BIG
SAGEBRUSH AND ANTELOPE BITTERBRUSH DURING 1972 AND FOLIAGE YIELD FOR ROCKY
MOUNTAIN JUNIPER DURING 1973 ON 6 SHRUBLAND HABITAT TYPES.

Overall Mean 2

<7754

Grand Total

Mean Number Length(cm) Weight(gm) Size? Yield3 for
Species! ) ~ -Crown " Plants/ ' Twigs/ Twigs/ Twigs/ Habitat Habitat
Habitat Type Area (m2)° Hectare Hectare Hectare Hectare Type Type
Big Sagebrush
PUTR/ARTR +2266 3565 1,393,915 6,167,450 135,470 57.9/31 7,844/25
JUSC-PUTR/ARTR L4127 2358 1,160,136 - 5,215,896 122,616 6.1/3 748/2
PUTR/AGSP 22275 65 25,480 112,580 2,470 36.4/19 90/tx"
ARTR/FEID .2731 6382 2,667,676 11,806,700 268,044 84.2/44 22,569/72
JUSC~PUTR/AGSP .1139 198" 64,548 284,724 5,940 1.2/1 7/tx
JUSC~-PUTR/FEID .1616 926 326,878 1,445,486 31,484 3.6/2 . 113/trx
Overall Mean .2397 3238 Total 189.4 31,371
Antelope Bitterbrush
PUTR/ARTR .2119 2052 492,480 4,272,264 49,248 57.9/31 2,852/56
JUSC-PUTR/ARTR .6313 1650 755,700 6,548,850 70,950 6.1/3 432/8
PUTR/AGSP .2685 1622 436,318 3,790,614 43,794 36.4/19 1,594/31
ARTR/FEID .1715 33 7,194 62,700 726 84.2/44 63/1
JUSC-PUTR/AGSP .1209 3667 707,731 6,134,891 73,340 1.2/1 88/2
JUSC-PUTR/FEID .1322 1191 235,818 2,053,284 25,011 3.6/2 90/2
Overall Mean .2237 1423 ' Total 189.4 5,119
" Rocky Mountain Juniper . :
PUTR/ARTR 2.9006 - 52 122,980 57.9/31 7,121/21
JUSC-PUTR/ARTR 4.7369 472 1,641,616 6.1/3 10,014/29
PUTR/AGSP 4.2631 20 63,800 36.4/19 2,322/7
ARTR/FEID .896 47~ 54,050 84.2/44 4,551/13
' JUSC-PUTR/AGSP 3.6002 ° 509 1,419,601 1.2/1 1,704/5
JUSC-PUTR/FEID 2.4105 - 1191 2,462,988 3.6/2 8,867/26
120 Total 189.4 34,579

71,069

...ZL...




TABLE 9. (Continued)

1Big sagebrush and Rocky Mountain juniper foliage weights include leaf material, antelope
bitterbrush weights are twig material alone.

2Hectares/percent of total.
SAvailable (below 6 féet) weight in kilograms/percent of total.

“tr = trace, less than 0.5 percent.

...EL._
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majority of the antelope bitferbrush and many big sagebrush plants

on the area had become "clubbed" in respoﬁse to past heavy,browsing.
Doubtlessly this growthlform presented a formidable barrier to
browsing on twigs within the plant crowns.

Big. sagebrush and Récky Mountain juniper were the most important
browse plants, contributing 44 and 49 percent of the total yield for
the shrubland area,  respectively (Table 10). The relative importance
of big sagebrush reflects its high densities in the Purshia tridentata/
Artemisia tridentata, Juniperus scopulorum-Purshia tridentata/Artemisia
tridentata,'and Artemisia tridentata/Festuca idahoensﬁs h.t. together
comprised 75‘percent of the shrubland type on the area (Fig. 14) and
produced 97 percent of the total big éagebrush yield (Table 10, Fig.
15).

Althqugh Rocky Mountain juniper was not abundant in most habitat
types’(Tablé 9; Fig. 13) and juniper dominated typesvﬁere of smallll
extent (Fig._lé); the large size and thick foliage of the plants
enabled it to.contxibqte hgavily to the totai foliagg.yieid. ALsp,
mofe than.one-years growth was represented in the green foliage yield.
Mason and Hutchings (1967) considered 30 percent of the foliage to bg
current growth for Utah juniper (Juniperﬁs osteoséermus).

The majorit& of the yield by weight fo% antelope bitterbrush (87
percent) occurred iﬂ the Purshia tridentata/Arvtemisia tridentata and

Purshia tridentata/Agropyron spicatum h.t. (Fig. 15). While these




TABLE 10. DISTRIBUTION OF TOTAL FORAGE PRODUCTION BY WEIGHT (KILOGRAMS) FOR BIG SAGEBRUSH, ANTELOPE BITTERBRUSH,

AND ROCKY MOUNTAIN JUNIPER AMONG 6 SHRUBLAND HABITAT TYPES.

Habitat Types

JUSC-PUTR/ JUSC-PUTR/  JUSC-PUTR/
Species PUTR/ARTR PUTR/AGSP ARTR/FEID ARTR AGSP FEID Total
Big Sagebrush 7,844 44/252 90 2/tr3 22,569 83/72 148  7/2 7 47 o O 1 S § 0 Y
Antelope Bitterbrush 2,852 16/56 1,594 40/31 63 tr/l 432 4/8 88 5/2 90 1/2 SyELg T
Rocky Mountain Juniper 7,121 40/21 2,322 58/7 4,441 17/13 10,014 89/29 1,704 95/5 8,867 98/26 34,579 49
Total 17,8175 257 4,016 6 27,183 38 11,194 16 1,799 -5 3. . 39.0705--13 71,069 100

lWeight in kilograms.

2percent of total yield for the habitat type/percent of total yield for the species.
3tr = trace, less than .5 percent.

YPercent of total yield for a species among all habitat types.

SHabitat type percentage of total yield for all species.

|
~
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Figure 13. Plant densities of big sagebrush, antelope bitterbrush, and
Rocky Mountain juniper in each of six shrubland habitat

types.
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types are reasonably extensive, (31 and- 19 percent of the shrubland
aréa, respectively) this species did not con?ribute nearly as much
available forage as big sagebrush and Rocky Mountain juniper (Table
10). Unlike the latter two spécies bitterbrush is deciduous and in
some_habitaf types the plants were smaller and/or of lower densities
(Table 9).

The Artemisia tridentata/Festuca idahoensis and Purshia trideﬁtata/
Artemisia tridentata h.t. contributed 38 and 25 percent, respectively,
of the total forage yield for the three species combined (Fig. 14,
Table 10). This would be expected since these typeg comprisgd‘75 per-
cent of fhe total shrubland area. The Juniperus scopulorum-Purshia
tridentata/Artemisia tridentata énd Juniperus sqopuZorum-Pufshia
tridentata/Festuca idahoensis h.t. made u; only 5 percent of ‘the area
but contributéd.29 percent of the total foliage‘maperial. This
reflected the heavy contribution of Rocky Mountain juniper.foliage
yvield in these two types to the total yiela iTable 1Q)T

Age Distfibution and Conditién of Big Sagébrush
and Antelope Bitterbrush ' o )

The mean ages of 20 big sagebrush aﬁd 17 antelope bigterbrush
plants collected for fprage production studies were 22 and 27 years,
respectively (Table 11). These'planté ranéed in agé from 8 to 38
years for sagebrush and 13 to 38 years for bitte;b;ush. .Ag earlier

collection by T. N. Lonner (unpublished data) contained 30 sagebrush
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TABLE 11. MEAN AND RANGE IN AGE OF BIG SAGEBRUSH AND ANTELOPE BITTER-
BRUSH PLANTS COLLECTED FROM THE ARMSTRONG WINTER RANGE.

Number of Mean Age ,

Species Plants (years) Range Std. Dev.
Big sagebrush , 20 22 8-38 8
Antelope bitterbrush 17 27 : 13-38 10
Big sagebrush* 30 27 9-42 8
Antelope bitterbrush#* 30 35 20-65 11

#Collected by T. N. Lonner (1972).

plants ranging in age f;om 9 to 42 years (mean of 2% years) and 30
bitterbrush plants ranging in age from 20 to 65 years (mean of 35
years). My collections were made throughout the area and I méy have
sampled some younger populations.than Lonﬁer, Wﬁose collection.was
made from one stand of the Purshia tridentata/Artemisia tridentata h.t.
in the center of the winter range. Also; some differences ih;fhe
applicgtioﬁ'of the age determination technique may have occurred.

Age and form classes and percentage of dead crown were éstimated
for a total of 1,880 big sagebrush and antelope bitterbrush ﬁlants
encountered guring vegetational sampling of the study area. No §eed—
lings and few young plants were encountered for either species. This
paucity of reproduction did not appear to be due to the 1qck of seed
production, at least in the case of bitterbrugh. Thig plant flowered
profusely duriﬁg late May and early June and many seeds were gbserved
on the plants later in the summer period. Many severely hedged sage—'

brush plants on the drier mountain slopes did not produce flower
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stalks during late summer of 1972 and 1973 aé did more vigorous and
less used plants on the footslope region.

Approximately one~third of the bitterbrush and sagebrush plants
measured were rated decadent (Table 12). An a?erage of 40 percent of

TABLE 12. FORM AND AGE CLASS DISTRIBUTIONS FOR BIG SAGEBRUSH AND
ANTELOPE BITTERBRUSH PLANTS MEASURED IN VEGETAT IONAL

ANALYSES.
Percent
Number - Form - , Mean
of Class Percent Age Class Percent

Species Plants 1 2 3 Seedling Young Mature Decadent Decadent
Big sage- : , I . o
brush 1,081 43858 0 trl 64 36 45
Antelope
bitter- .
brush 799 tr 4 96 0 tr, 68 32 35

ltr = trace, less than 0.5 percent.

the crown area of these plants was dead. This could be a refleqfion of
over browsing, long range climatological chéﬂge, pathologiéal éffecés,
insect damage, and/or natural pliytomorphic characteristics of fhé
plants. Mackie (1973) found that bitte;Brush plants protgcted‘by ex-
closures had generally higher percentages of .dead crowﬁ'tﬂ;nlﬁrowéed
plants on five Winte? ranges in western Montana. My general obger—
vations indicated that many big sagebrush plants with only moderate
hedging were decadent to some degree. Transect measurements ﬁade on

the study area by biologists of the Montana Fish and Game Department
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TusBnkeanr ub

from 1957-60 and 1965-66 indicate that high percentages of decéadent

plants_have been characteristic for many years (Table 13).:

TABLE 13. PERCENTAGES OF FORM CLASS, AGE CLASS, AND DECADENCY FOR
MONTANA FISH AND GAME DEPARTMENT UTILIZATION - CONDITION
TREND TRANSECTS. '

Species Form Class Age Class
Year 1 2 3 Seedling Mature Decadent
Big sagebrush ‘
1959 0 32 68 0 48 52
1960 0 36 64 0 52 48
1965 4 24 72 0 36 . 64
1966 8 76 16 0 48. 52
Antelope bitterbrush ’
1957 .0 0 100 0 52 .48
1958 0 12 88 0 44 - 56
1959 .0 28 72 0 20 - 80
1960 2 22 76 0 22 - 78
1965 2 20 78 0 20 80
1966 0 52 48 0

6

94

Practically all (96 percent) antelope bitterbrush plants were

severely hedged (form class 3), while most (96 percent) big sagebrush

planfs were .rated as either moderately (form class 2) or severely

hedged (Table 12). Heavy hedging on these species has been commonly

reported from past State Fish and Game Department surveys of browse

utilization and condition trend on the area (Table 13).

Referring to plants encountered during browse utilization -studies

for the two years of study, 3 percent of the living big sagebrush

plants tagged in 1973 were dead in 1974 (Table 16).

./

There was also a
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noticeable shifting of form class ratings for these plants toward the
heavier hedged conditions (form classes 2 and 3) in 1974. Five per-
cent of all antelope bitterbrush plants encountered in the 1973
utilization survey were dead as compared to 11 percen£ dead for sage-
brush (Tables 16 and 17). One percent of the living bitterbrush
plants tagged in 1973 were dead in 1974 (Table 17). Increased per-
centages of severely hedged (form class 3) plants were alsb evident
in the 1974 data for this species (Table 17). A comparisog between
years for age classes is difficult because of the influence of

'decadency ratings for 1973. All plants eﬁcouqtergd,.inclﬁding'dead
Plants, were considgred in 1973, whereas only tagged plants were

measured in 1974,

Browse Utilization

Post-browsing measurements of current annual growth twigs (CAGT)
of big sagebrush and antelope bitterbrush are présented in Tables 14
and 15, together with estimates of twig utilization by 1engfh.for the
winters of 1972-73 and 1973~74. Estimates of the percentages df‘toéal
numbers of available twigs browsed and total utilization by length of
current growth for each species on the priméry shrub-dominated habitat
types are given in Tables 16 and 17. Problems in discerning current
use on Rocky Mountain juniper precluded measurement of utilization for

that species.
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TABLE 14. MEAN DIAMETERS AT BASE OF CURRENT GROWIH (DCG), MEAN
DIAMETERS AT POINT OF BROWSING (DPB), AND ESTIMATED TWIG
LENGTH UTILIZED FOR BIG SAGEBRUSH DURING THE 1972-73 AND
1973-74 WINTERS.

Number

Winter Period of Length Length

Habitat Type Stands DCG T! RZ used P3 DPB used P%
1972~73

PUTR/ARTR 7 1.46 60 32 28 45 - 1.24 .44 99

ARTR/FEID 5 1.25 44 24 20 45 1.10 33 74

Overall Mean 12 1.37 53 29 24 45 1.18 - 42 89
1973~74

PUTR/ARTR 6 1.38 60 24 36 60

ARTR/FEID 5 1.32 56 27 30 53

Overall Mean 11 1.35 58 25 33 57

—
it

estimated length-before'browsing in millimeters.

N
Il

length of un-used portion in millimeters.

w
Il

percentage of total twig length browsed = P = 100 (T-R)"
T

=
]

percentage of total twig length browsed based on mean tﬁig"
length of production collectionm.

Estimates of mean twig length utilization for big éégebrush and
antelope bitterbrush (Tables 14 and 15) were-computed during the gpring
of.i973.using two different methods. One method, dgscribed by Basile
and Hutchings (1966) and Lyon (1970) employed the regression developed
for production studies (Table 8) to predict twig length before browsing
from’the diametér'é£ the base of-cu;rent groﬁth (DCG) of browsed twigs.
Percentage utilization was then calculated as: P=100(T-R); where T=

. . T
predicted mean length of browsed twigs, and R= mean length of twig
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TABLE 15. MEAN DIAMETER AT BASE OF CURRENT GROWTH (DCG), MEAN
DIAMETER AT POINT OF BROWSING (DPB), AND ESTIMATED TWIG
LENGTH UTILIZED FOR ANTELOPE BITTERBRUSH DURING THE 1972-
73 AND 1973-74 WINTERS.

Number _
Winter Period of Length Length
Habitat Type Stands DGG T! R? used P3 DPB used P
1972-73 ‘ :
PUTR/ARTR 7 1.74 107 35 72 66 1.41 77 89
PUTR/AGSP 3 1.69 103 42 60 60 1.35 71 82
Overall Mean 10 1.73 106 37 68 64 1.39 75 87
1973-74 , ‘
PUTR/ARTR 6 1.60 124 30 94 76
PUTR/AGSP 2 1.51 115 28 87 76
Ovérall Mean 8 1.57 122 30 92 76

lEstimated total length.before browsing in millimeters. -
2length of un-used portion in millimeters. '
3Percentage of total twig 1éngth,brows¢d = P=100(I-R).

YPercentage of total twig length browsed based on Eean twig length

of production collection.

remaining after browsing (Basile and Hutchings 1966). The other, usgd
by Peek et gql. (1971) applied twig diameter at poiht of browsing (DPB)
in plaée'of DCG in the regression equation to.directly esfimate‘the
length'of'the browsed portion of the twig. Application of the regres-
sion equation developed on DCG to DPB assumes that the DCG-length
relationship applies gqually to the entire length of the twig; i;e.,

the twig tapers uniformly from base to tip.




TABLE 16. PLANT CONDITION AND CURRENT ANNUAL GROWTH TWIG UTILIZATION FOR BIG SAGEBRUSH ON
MAJOR HABITAT TYPES DURING THE WINTERS OF 1972-73 AND 1973-74.

Percent Percent? Percent3
Number Form Class Age Class Total Total Total
Winter Period of Percentage Percentage Twigs Length  Utilization

Habitat Type Stands 1 2 - 3 Dead!Young Mature Decadent Utilized Utilized by Length

1972-73 ] . -
PUTR/ARTR 7 4 58 38 15 0 59 41 84 45 38
ARTR/FEID 5 30 41 29 5 0 - 80 20 60 45 28
Weighted Mean 12 15 51 34 11 0 68 32 74 45 34

1973-74 . _
PUTR/ARTR 6 3 40 54 3 0 88 12 84 60 51
ARTR/FEID 5 22 46 28 3 0 91 - ¢ 56 53 28
Weighted Mean 11 11 43 42 3 0 89 11 71 57 _ 40

lpata for 1972-73 are percentages of all plants encountered. Those for 1973-74 are
percentages of tagged live plants dying during that year. :

2Based upon diameter at base of twig (DCG).

3Percent £0tal'twigs utilized X percent total length utilized.




TABLE 17. PLANT CONDITION AND CURRENT ANNUAL GROWTH TWIG UTILIZATION FOR ANTELOPE BITTER-

BRUSH ON MAJOR HABITAT TYPES DURING THE WINTERS OF 1972-73 AND 1973-74.

S Percent Percenﬁ2 Percent?
Number Form Class * Age Class Total Total Total

Winter Period of Percentage - . Percentage Twigs Length Utilization

Habitat Type Stands 1 2 3 Dead! Young Mature Decadent Utilized Utilized by Length
1972-73 .

PUTR/ARTR 7 0 32 68 5 0 84 16 85 66 57

PUTR/AGSP 3 0 52 48 0 79 21 70 60 43

Weighted Mean 10 0 38 62 5 0 82 18 81 64 53
1973-74

PUTR/ARTR 6 0 13 87 0 0 98 2 88 . 76 67

PUTR/AGSP 2 0 20 78 3 0 93 8 .82 76 62

Weighted Mean 8 0 15 85 1 0 97 3 87 76 66

lpata for 1972-73 are pércentages of all plants encountered. Those for 1973-74 are
percentages of tagged live plants dying during that year.

2Based on diameter at base of current growth (DCG).

3Percent total twigs utilized X percent total length utilized.

—LS_
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For big sagebruéh, mean length utilized was estimated at 24
millimeters using the DCG method and 42 millimeters with the DPB
method (Table 14), a difference of 75 percent. Twig length utili—
zation of antelope bitterbrush averaged 68 millimeters.on the basis
of the DCG method and 75 millimeters for the DPB method (Table 15),

a difference of 10 percent. These differences indiéaté Fhat'tﬁe
assumption of a uniform diameter-~length ?elationship for the entire
length of twig may not_be valid, especially for sagebrusﬁ.

A second problem associated with the DPB method is that it does
not directly providg a measure of total unbrowsed twig length from ‘
which percenFage utilization can be estimated, Un;gss_DQGiiS also
measured to determine total length before~browsing, it must be assumed
that the mean length twig of twigs collécted.to.develop regression
equations (Table 8) can be uséd. fercentage utilization compuﬁed in
this manner (see the last columns in Taﬁles_%4 and 15) were much
greater than tpose calculated using £he DCG ﬁethod; averaging 98
percent higher for sagebrush and 36 percent higher for bitterbrusﬁ.
Because the disc:epancies‘in twig length and percentages for-léngth
utilization seemed to be related to assumftiéns méde in.using thg DfB
method, I concluded that the bCG method pro?ideq a mérgvacqqratg basis
for determining utilization and subsequén;ly uséd it’in;1973774 browse

utilization studies.
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The mean diameters at base of current growth of utilized twigs
of big sagebrush and antelope bitterbrush (Tables 14 and 15) were -
larger than the mean DCG of twigs collected to develop ﬁhe regression .
equations for production analyses (Table 8). These differences coﬁld
reflect my clipping larger, more apparent twigs for the utilization
sample and/or selection of larger twigs éy deer. Also the production
studies sampled all twigs from the plant longer than‘one inch, while
twigs measured for utilization represented only the accessible, outer
crown twigs which may be stimulated by browsing in the previous year.

Approximately 34 and 40 percent of the total current gnnual growéh
of big sagebrush on the study area was utilized during the 1972-73
and 1973-74 winters, respectively (Fig. 16 and Table 16). The_hgaviegt-
usage of sagebrush occurred in the Purshia tridentata/Artemisia
tridentata h.t. during both winters. Utilization in this type in-
creased shgrply from 38 percent in 1972-73 to 51 pércent in i973—Z4 .
. while that in the Artemisia tridentata/Festuca idahoensis h.t. re-
mained abou; thg.same (Table 16). |

Utilization of antelope bitterbrush CAGIlaveraged 53 agdA6§ ppf—
cent for the winters of 1972-73 and 1973-74, Fespectively (Table.l7)f
Like sagebrush, plants in the Purshia tridentata/Aréémisig.trideptata
h.t. received the_heaviest usage both winters. Usage oﬁ.this gype .
increased by 10 bercent from 1972-73 to 1973-74 (Fig.‘16). Thg

largest increase in utilization of bitterbrush occurred on the Purshia

»
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Antelope
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Bitterbrush

Percentage utilization by length of current annual growth
of big sagebrush and antelope bitterbrush on major shrub-
land habitat types, 1972-73 and 1973-74.
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tridentata/Agropyron spicatum hl.t. » from 43 percent in 1973 to 62
percent in 1974.

Estimated percentages of utilization of twig length of big
sagebrush and anteloge bitterbrush may approxim;fe utilization by
weight. However, when this is done the computed weight values‘tend-'
to be somewhat overestimated because the distal portion of an out-
wardly tapering twig weighs less per unit length than a portion of the
same twig closer to the base. Assuming that the weighted mean CAGT
length utilization for sagebrush in the major shrub habitat éypes in
1972-73 (34 percent) was a reasonable estimate of utilization of this
species for the entire shrubland area, a maximum of 10,666 kilograms
were consumed by mule deer during the winter. Approximately 31,371
kilograms current annual growth wére available for sagebrusﬁ (Table 9);
Similarily utiliéation of antelope bitterbrush .during 1972-73 améqnted
to about 2,713 kiloérams, with 5,119 kilograms available.

Assuming that about 175 deer used the study area during the wigyer
_of 1972j73.(Schwgrzkpph 1973), each animal u;ilizeq ab9ut 60 kilograms
of sagebrugh and 15 kilograms of bitterbrush. On a daily basis this
amounts to about 0.5 kilograms (1.1 poupds) of big gagebrush énd 0;1
kilogramsv(O.ZZ poun&s) of bitterbrush per animal_fér‘the 120 day.ﬁDe—
cember th;ough March) period when most deer were concentrated on, the
winter range and using'browse. Smith (1959) reported that dee; fed on

varied diets involving sagebrush consumed an average of 2.25 pounds/gwt/day
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with sagebrush conpributing'as much as 1 ppund/cwt/day.

Utilization of big sagebrush differed noticeably betwéen sites.
Plants of stands on the mountain slopes generally were heavily utilized
by mule deer, while the majority of the footslope stands, comprised
of larger, more robust plants, were only lightly used. A paucity of
modefate—heavily hedged plants on the footslopes iﬁdicates that light
usage probably has been characteristic of these sites. One stand on
the footslope showed 84 percent of the plants in form class 1 (all
available, little or no hedging) and only 7 percent utilization of the
current annual growth. Light usage of this stand may have been in-
fluenced by the presence of relatively large numbers of cattle
Wintering on the area, greater and more persistent snow_accumulation
on the foqtslopes Where the large plants trap snow and a low winter
sun aﬁgle in relation to slope deters. snow melt, or as suggested by
Powell (1970) the larger, more vigorous big sagebrush plants .growing
on favorable sites may be less palatable, because they contain signifi-
cantly greater amounts of volatile oils than shorter, less-.vigorous
plants on less favorable sites. Lowerea forage values for‘big sage-—
brush have been associated with high vol;tiig oil content by Nagy et al.
(1964) and Smith et al. (1966).

'Utilization of other shrubs or grasses and forbs eaten by mule
deer Winte;iné on the area was not quan?itatively evaluated. Wilkins

(1957), Schwarzkoph (1973), and Hamlin (1974) have reported mule deer
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use on most shrub speéies which occur on the winter range. My general
observations indicated heavy utilization of chokecherry wherever it
occurs wifhin deer reach. Usage on this species often exceeded the
current years growth and most plants were comprised primarily of
resprouts from older badly damaged stalks. Utilization of other

shrubs ranged from moderate to heavy, depending on species and availa-
bility. Mock orange, which was abundant and readily available at lower
elevations, around areas of broken rock, and in open.draw bottoms,
showed very little usage, past or present. Among herbaceous plants,
utilization of dried arrowleaf balsamroot was quite common, éarticularly
when moistened by raip or snow. This plant appea;ed to be highly pre-
ferred by the deer which pawed through deep snow to obtain the leaves.
Available seéd heads of balsamroot were almost completely utilized

early in the winter. Green shoots of downy chess brqme, bluebunch
wheatgrass, and,Idaho.fescue were aﬁailable and commonly used thropgh—
out the win;er on south ahd southwest.facing slopes. Schwarzkoph

(1973) reportéd ;ﬁat Prowse, grasses, and forbs constituted 42, 35,

and 21 percent of the instances of use at.feeding sites and 46, 50,

and 4 percent of the contents of rumen samples, respectively for the

wipter of 1972-73.

Utilization of Antelope Bitterbrush by Cattle
During the past 30-35 years between 35 and 40 cows have gfézed the

southeastern quarter of the study area from June through mid-October
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(Claude Maher 1973, personal communication). Because of precipitous
slopes, the cattle tend to concentrate on lower, more accessible areas
until grasses and forbs become depleted. As early as mid-July during
years of low rainfall and by August of normal years, the catfle are
forced onto the slopes where bunchgrasses remain available. One stand
of antelope bitterbrush occurs on the footslope at the western edge of
this pasture with others on the open mountain slopes. Observations
during the summer of ;973 indicated that as herbaceous plants were
depleted on the footslopes the cattle utilized bitterbrush. Since mule
deer commonly use this area during the winter, any substantial removal
of bitterbrush by cattle would constitute competition with the deer.
In thg fall of 1973, after the cattle were removed and before‘thg dgef
moved onto the area, and the spriﬁg of 1974, when deer use had ceased,
‘ utilization of bitterbrush was measured in stands on footslope and mid
and upper mountain slope. positions.

The results (Table 18) indicated that cattle removed apppokimately
37 percent of the bitterbrush CAGT from the fqots;qpeAsite and 8-10
éercent of CAGT on the mountain slope sites. Lower 1e§els of utili-.
zation were expected on the steep slopes because of their use 1atgr in
the summer and the abundance of bluebunch wheatgrass which remained
green during most of the period the cattle used these areas. Usagg of
bluebunch wheatgrass appeared to be light to moderate. Cattie‘utili—

zation of_approximately 10 percent of the CAGT of bitterbrush on the




TABLE 18. COMPARISON OF SUMMER-FALL CATTLE UTILIZATION AND TOTAL UTILIZATION OF ANTELOPE
BITTERBRUSH ON THREE SITES DURING 1973-74.

94

68

Percent
Percent Total
: " Total Utili- Age Class Form Class
" Season ' Length Twigs zation by __ Percentage Percentage
' Slope Position DCGl “T2 R3 ~ Used P% Utilized Length® Mature Decadent 1 2 3
Summer-Fall (1973)
Footslope 1.54 118 40 78 66 56 37 89 11 0 100
Midslope 1.82 147 46 101 69 11 8 71 29 0 8 92
Slope Summit 1.44 107 28 79 74 14 10 96 4 0 100
Mean 1.60 124 38 86 70 27 18 85 15 0o 3 97
Total (1973-74)
Footslope 1.66 130 28 102 79 90 71 100 0 0 100
Midslope 1.59 123 34 89 72 - 90 65 100 0 0 20 80
Slope Summit 1.57 121 31 90 74 90 67 100 0 00 8 92
Mean ' 1.61 125 31 . 75 90 "100 0 0 .9 91

1pcG = diameter at base of current growth.

2T = estimated total length before browsing in millimeters.

3Length of un-used portion in millimeters.

“Pércentage of total twig length browsed P = 100(T-R).

SP times percent total twigs utilized.

T
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slopes while grasses were available and palatable would indicéte some
preferenqe for this species.

The total combined cattle-deer utilization of bitterbrush on the
three sites from the summer of 1973 through spring of 1974 was 68 per-
cent. Total utilization was similar for all sites. Cattle utili-
zation of approximately one-half of the total bitterbrush removed from
the footslope stand undoubtédly was competative with deer which later
used the area.

About 44 kilograms/hectare (39 pounds/acre) of bitterbrush CAGT -
were available on the footslope site. The cattle usage thus amouqted
to nearly 16.3 kilograms/hectare (l4.4 pounds/acre) leaving some 28
kilograms/hectare (25 pounds/acre), much of which may not have been
readily available for use by deer. This.pgrticulgr stand was small
(approximately 4.9'hectares or 12 acres) aﬁd its con;ribupioﬁ'to the
totai forage prodqgtiqn on the winter range was also small. vHowever,
on this ranée and perhaps others where forage supplies afe limited,
this ﬁype and degree of utilization by cattle could result in important

competition.




CONCLUSIONS

Assuming an average daily forage requirement for mule deer of
about 4 pounds, air-dried (Dasmann 1971), big sagebrush and antelope
bitterbrush together supplied a maximum of one-third of thg daily
forage of deer on the Armstrong Winter Range. Schwarzkoph (1973)
reported that these two species combined comprised about 36 percent
of the total instances of plant use recorded at feeding sites on this
range during the winter. My findings indicated that sagebrush was of
relatively greater importance than suggested by the feeding sites
while bitterbrush was less important. This difference could be due to
the fact that use on sagebrush included both leaves and twigs while
use on bitterbrush consisted solely of twigs. Although bitterprush
appeared to.be rather highly preferred, as indicated by hithgveraée
utilization, this key species individually contribu;édvonly a minor
portion of phe forage requirement (0.22 pounds/deer day ovefa}l'fqr
the winter). Both Wilkins (1957) and Schwarzkoph (1973) noted that‘
the highest usage of bitterbrush occurred during eérly w;qter with
progressively decre;sing use through the seésoﬁ..

. Unless the total daily forage requirgment of deer on the Armstrong
range was less than assumed, various other-browse'species,.fprbs, and
grasses must contribute a major portion of the forage'suppl§. Utili—

zation of juniper, which exceeded big sagebrush in available browse
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yield on the area, was not measured, but the proportion of available
material .actually Erowsed did not appear to be great. Heavy~ﬁseage of
grasses and forbs was demonstrated by Schwarzkoph's'(l973) fiﬁdings
that these forage classes together constituted 56 and 54 percent of
instances of use at feeding sites and of the contents of rumen samples,
respectively, during thé 1972-73 winter.

The heaviest utilization of sagebrush and bi;terbrush oécurred in
the Purshia tridentata/Artemisia tridentata h.t., which is probably
the single most important type on the study area. This'type comprises
31 percent of the shFublénd area and providesAa mixtpre of browse and
other species use& by deer during ;he winter in relative abundance as
compared with other habitat types. Other shrub fypes.on’the area were
also well used. The Purshia tridentata/Agropyron spicatum h,t; was of
particular importance during periods of heavy snowfa}l.' The majority
of this type is distributed on the steepest; windswept southern ex-~
posures where snow does not’acéumulate or persigt as it does in other
areas after a storm.

An important charécteristic of this range in geperal is the
occurrence of many different topographical situgtioﬁs, with various
vegetational communities, which may be important at different timps‘in
relation to weather conditions, snow accumulatioﬁ, wind directioP,
and disturbances by man. Thus, under most situatiogs thére seems fo be
someplace the deer can utilize. This results in heayy utilizgtibn of

¥
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forage supplies on practicglly a;l types and portiéng of the afea :
below épprokimately 7,000 feet elevétidn by the end of the winter.

Schwarzkoph (1973) gnd Hamlin (1974) have reported'léw éroduc—
tivity and substantial winter mortality of fawns for the deer pépu—
lation using the Armstrong Winter Range. It is commonly acéepted
thét this is indicative éf poor rangé'anq forage conditions théh can
inyolve,summe; as well as winter fangés..

Sagebrush and bitterbrush reproduction’was almost completeiy
lacking on the area. This togethg;'ﬁifh the presence of many degd
and partially dead plénts of these_species-may indicate future
deterioration of these species populatiéps and changes in forage -
plant compositioniand suppligs. Heavy'ahnual gtilization of shfubg;
especially bitterbrush, undoubtedly ¢ontribute to these végetational
changes. However, reproduction and young plants also Qerg absent in
foﬁr small exclosﬁres established on the central portion.of fhe

winter range during 1955.
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'APPENDIX TABLE 1. EDAPHIC CHARACTERISTICS OF VEGETATION TYPES ON THE MULE DEER SUMMER RANGE '
o ’ EAST OF THE -‘STUDY AREA TO THE GALLATIN VALLEY - BRIDGER CANYON DIVIDE.

. low, L = lowy, M = medium, and H =

high.

%01~

. _ Soil Tegture Soil Phos- Potas- ‘Organic Cal- Mag~  Sod-
Vegetational - Percentage ~ Texural . : phorus' - sium Salt Matter cium nesium ium -
" Type. . - ' Sand -Silt-Clay Class pH ppm1 " ppm . mmhos? % meg3 meg  meg
. Spruce-Fir =~ =~ o ) _ _ A » S o .
- (closed canopy) 68 12 20 “SL% 5.3, 45(L)°  175(M) .4 6.0 4.8 -1.56 .27
' Alpine-Meadow . , P . ' S S . '
- (8900 feet) - 46 32 22 L ‘7.4 - 5(VL)  245(M) .6 5.8(M) 40.0 2.13 .12
' Lodgepole Pine ~ ‘ - - S o : o :
(7500 feet) 40 46 14 L 5.5. 79(H) 145M) .2 - 5.6(MM) 5.2 '1.72 .20
" Sedge ‘Meadow 567 36 10 SL 6.8 15(VL) 135(M) .4 4.4(L) 214 3.77 .27
Grass Sedge 52 44 & - SL 6.4 15(VL) 165(M) .4 6.000) 15.0 5.48 .16
. Whitebark Pine . : S : '

" (8600 feét‘) 42 50 .8 . SL. 7.5.. 23(VL) 265(H) .6 - ,6 1(M). 40.6 1.23 .24
:Grass-Fbrb T -f}‘ S T . p 'i”f'q' TR A o
(mountaln meadowO 58 - 28" "14- *SL 6.2 -66(M)- 205(M) .2 3. 4(L)'-8.3‘ 1.23 .24

Spruce—Flr ‘ L A - : : ‘ o
(open canopy) 40 50 -10 St.L. 7.1 18(VL)- 135(M) .7 ) 5(7(M) 39.0 9.84 .24
' Alpine-Fir - 36 - 48 16 L 5.2 135(H) © 235(M) .6  6.0(M) 6.8 .1.39 .35
. Limber Pine- ’ ': . - . ' i . S . :. .
Douglas Fir- :. . 56 36 . 8. SL . 6.1 43(L) 305(H) .3 - 5.9(M) 15.0° 1.80 .35
. Ippm = pounds per.pne'millioﬁ pounds of soiI. ' ' ' '
. 2@@05 = milimhos, Imho === o
~-3¢eg mllliequ1valénts per 100 grams of soil.
- ¥8L = silt .loam, LS = loamy ‘'sand, L = loam, and St. L = 511ty 1oam K
5Rat1ngs from Montana Soils Testing Laboratory Report, ST - Form 3, Jan. 8 1971:

7YI.= very .
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