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Abstract:

Nutritional parameters of major mule deer winter forage species and maximum potential forage
production of herbaceous plants were evaluated within each of four different habitat types on the west
slope of the Bridger Mountains in southwestern Montana. Habitat types sampled were: Agropyron
spicatum/Festuca idahoensis h. t., Purshia tridentata/Agropyron spicatum h.t., Purshia
tridentata/Artemisia tridentata h.t., and Artemisia tridentata/Festuoa idahoensis h.t. Six major forage
species, big sagebrush, bitterbrush, arrowleaf balsamroot, common salsify, Idaho fescue and downy
chess brome were sampled during early, mid, and late winter during 1974-75 and early and mid-winter
1975-76. In addition, samples were taken of Rocky Mountain juniper, chokecherry, nootka rose and
Douglas fir. Big sagebrush had the highest protein content of the browse species, 9.8 percent during the
winter of 1974-75 and 9.4 percent in 1975-76, while nootka rose had the least, 5.2 percent in 1974-75
and 5.4 percent in 1975-76. Arrowleaf balsam-root had the highest protein content of the herbaceous
species, 6.3 percent in 1974-75 and 5.8 percent in 1975-76, while downy chess brome had the least, 2.6
percent in 1974-75 and 4.0 percent in 1975-76. Big sagebrush had the lowest crude fiber level,
approximately 17.0 percent during both winters. Downy chess brome had the highest crude fiber
content, approximately 40 percent during both winters. The evergreen species, big sagebrush, juniper,
and Douglas fir, had the highest content of crude fat during both winters and downy chess brome had
the least. Arrowleaf balsamroot had the highest level of ash content during both winters and also
contained the greatest amounts of calcium during 1975-76, 2.61 percent. Chokecherry and juniper were
also high in calcium content (1.53 and 1.04 percent, respectively). Several significant differences were
found in nutrient levels of certain species from different habitat types. Significant variations from year
to year were also noted. Four herbaceous species provided an estimated total of 104,095 kilograms of
plant matter within the combined areas of the four habitat types at the onset of winter in 1975.
Arrowleaf balsamroot was the most abundant species in three of the four habitat types, accounting for
65 percent of the total production. Idaho fescue was most abundant in one type, comprising 28 percent
of the total. Downy chess brome and common salisfy provided 6 percent and 2 percent of the total,
respectively.
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ABSTRACT

Nutritional parameters of major mule deer winter forage species
and maximum potential forage production of herbaceous plants were
evaluated within each of four different habitat types on the west
slope of the Bridger Mountains in southwestern Montana. Habitat types
sampled were: Agropyron spicatum/Festuca idahoensis h.t., Purshia
tridentata/Agropyron spicatum h.t., Purshia tridentata/Artemisia
tridentata h.t., and Artemisia tridentata/Festuca idahoensis h.t. Six
major forage species, big sagebrush, bitterbrush, arrowleaf balsamroot,
common salsify, Idaho fescue and downy chess brome were sampled during
early, mid, and late winter during 1974-75 and early and mid-winter
1975-76. In addition, samples were taken of Rocky Mountain juniper,
chokecherry, nootka rose and Douglas fir. Big sagebrush had the highest
protein content of the browse species, 9.8 percent during the winter of
1974-75 and 9.4 percent in 1975-76, while nootka rose had the least,
5.2 percent in 1974-75 and 5.4 percent in 1975-76. Arrowleaf balsam-
root had the highest protein content of the herbaceous species, 6.3
percent in 1974-75 and 5.8 percent in 1975-76, while downy chess brome
had the least, 2.6 percent in 1974-75 and 4.0 percent in 1975-76. Big
sagebrush had the lowest crude fiber level, approximately 17.0 percent
during both winters. Downy chess brome had the highest crude fiber
content, approximately 40 percent during both winters. The evergreen
species, big sagebrush, juniper, and Douglas fir, had the highest con-
tent of crude fat during both winters and downy chess brome had the
least. Arrowleaf balsamroot had the highest level of ash content
during both winters and also contained the greatest amounts of calcium
during 1975-76, 2.61 percent. Chokecherry and juniper were also high
in calcium content (1.53 and 1.04 percent, respectively). Several
significant differences were found in nutrient levels of certain species
from different habitat types. Significant variations from year to year
were also noted. Four herbaceous species provided an estimated total
of 104,095 kilograms of plant matter within the combined areas of the
four habitat types at the onset of winter in 1975. Arrowleaf balsam—
root was the most abundant species in three of the four habitat types,
accounting for 65 percent of the total production. Idaho fescue was
most abundant in one type, comprising 28 percent of the total. Downy
chess brome and common salisfy provided 6 percent and 2 percent of the
total, respectively. ' '




INTRODUCTION

Until the late 1940's mule deer (Odocoileus hemionus) were a
scarce sight in the Bridger Mountains of southwesterq Montana. Local
residents reported increasing numbers in the 1950's and this increase
Wés documented by Wilkins (1957) who undertook the first stud& of mule
deer range use, food habits and population distribution on the Arﬁ— '
strong Winter Range. Browse utilization and conditioﬁ surveys were
conducéed by the Montana Fish and Game Department in the spriﬁg from
1957 through 1960 and 1965 through 1967. Schwarzkoph (1973), who
performed a study similar to that of Wilkins, feported a dramatic
reduction in population numbers and continued deferioration of the
range. Buscis (1974) evaiuated ecological conditions and habitat
relationships on this browse—tyPe winter range as Weli.as the pro-
duction and utilization of imporﬁant browse forage species. Data on
the nu;ritionél composition of major winter forage species, both browse
and herbaceous, were lacking. The ﬁresent study Qas estaﬁlished: (1)
to provide base information on the nutritional composition of several
major winter forage species; (2) to evaluate nutrieﬁt content of these
plants on different habitat types; and (3) to provide information on
the contribution of certain herbaceous specieé £o forage productidn.

Field studies were conducted on a full time basis during £h¢

winters of 1974-~75 and 1975-76 and part time during the spring,




summer and fall of 1975.




DESCRIPTION OF THE STUDY AREA

’

The Bridger Mountains (Fig. 1) are located in southwestern
Montana, northeast of Bozeman. The range extends from Eridger Canyon
37 kilometers (23 miles) northward to Blacktail Mountain. The geology
of the Bridger Range has been described by McMannis (1955).

The Armstrong Mule Deer Winter Range is 1ocate& on a westerly
projection of the main Bridger Range 32 kilometers (20 miles) north of
‘Bozeman. Buscis <l974) described the area as encompassing 510 hect-
ares (1260 acres) of lower mountains and footslopes bordered by North
Cottonwood Creek on the north and Bill Smith Creek on the south. The
northern portion of the study area is generally of west-facing aspect
dissected by easf—west drainages. From the central portion to the
southern béundary of the study area the aspect shifts to the;southwest
and south, dissected by northeast—southwest and north-south drainages.
Slope gradients are severe, commonly being 50 percent or more.

Buscis delineated fourteen different habitat types, arranged in a
mosaic—like pattern on the study area (Fig. 2). In this study, four
major—-use habitat types were chosen as éites for sampling principal
mule deer forage species. These habitat types were selectéd on the:
basis of previous studies conducted on the winter range. Although-
vegetational classification scﬁemes of Wilkins (1957) and Schwarzkoph

(1973) differ from the present one, both authors cite the sagebrush-
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Figure 2. Aerial view of the Armstrong Winter Range showing habitat
types defined by Buscis (1974).
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bitterbrush and bitterbrush types as major-use areas. Mackie et al.-
(1976) documented the importance of three of the four habitat types
chosen in terms of mule deer'use. The fourth habitat type was chosen
due to its increaéed use during the late winter—early-spring period

as shown by Wilkins (1957) and Schwarzkoph (1973).

Festuca iﬁahoensis/Agropyron spicatum (FEID/AGSP) h.t.

This type encompasses 57.1 hectares (141 acres) ofithe winter
range, occurring on the footslopes and lower, steep west-facing moun-
tain slopes up to 1890 meters (6200 feet) on the northern portion of
the study area. Dominant and diétinguishing species are Idaho fescue -
(Festuca idahoenstis) and bluebunch wheatgrass (Agropyron spicatum).

Buscis (1974) reported that samples from three sites indicated
that soils are sandy loam in texture, slightly acid‘to neutral, low
to very low in phosphorqs content, high in potassium cbntent, medium
in organic matter content and very low in salt content. Soil samples
from slope‘gradiénts of 10 and 58 percent iﬁdicated that -infiltration
rate is moderate, available water hol&ing capacity is medium, perme-

ability is medium and the soils aré well drained.

Purshia tridentata/Agropyron spicatum (PUTR/AGSP) h.t.
This type encompaéses 36.4 hectares (90 acres) of the winter range
and is limited to lower steep mountain slopes having south, southwest

and southeast exposures below 1859 meters (6100 feet). Antelope
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bitterbrush (Purshia tridentata) is the dominant'shrﬁb species while
bluebunch wheatgrass and downy chess brome (Brohus tectorum) are the
dominant grasses.

According to Buscis (1974) the soiis of six sites show that, in
general, they are of sandy loam texture, slightly acidic to.neutral,
very low in phosphorus content, medium to low in potassium content,
low to very low in organic matter contént aﬁd very low in salt content.’
Samples from slope gradients of 11 and 60 percent showed that the
infiltration rate is moderate, avaiiable water holding capacity is

very low, permeability is medium to rapid and the soil is well drained.

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

This type contains 57.9 hectares (143 acres) of the winter rangé
and is characterized by mixed stands of antelope bitterbrush and big
sagebrush (Artemistia tridentata). It occurs in the central portion of
the study’area on stéep sgutherly and southwesterly exposed slopés
below 1951 meters (6400 feet).

Buscis (1974) reported that soils from lb sites indicate a sandy
loam texture, slightly acid to sliéhtly alkaline, low in phosphorus
content, medium to high in potassium content, low to medium in organic
matter content, and very low in salt content. On a slope of 55 per-
cent, the infiltration was found to be moderate, available water

holding capacity low, permeability medium and the soil is well drained.
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Artemisia tridentata/Festuca idahoensis (ARTR/FEID) h.t.

This type occurs on 84.2 hectares (208 acres) of the winter range
on footslopes, mountain slopes of west, southwest and south exposures
and on ridges below 2134 meters (7000 feet). Big sagebéush is the
dominant shrub species. Major grasses are bluebunch whegtgrgss, Idaho
fescue and junegrass (Koeleria cristata). |

Buséis (1974) reported that soils from 7 sites were generally
sandy loam'in textﬁre, slightly acid to neutral, very low to low in
phosphorus content, high in potassium content,.variable in organic
matter content, and very low in salt content. 'Samples from slope
gradients'of 13 and 45 pércent showed that infiltrétion rate is
moderate, available water holding.capacity is low, permeability is
mediﬁm and the soil is well drained. |

For a more detailed description of these and other habitat types
found on the Armstrong Winter Range, see Buscis (1974).

Mackie et al. (1976) defined the Armstrong Winter Range proper
as an area consisting of 319 hecta?es (788 acres), eliminating a large
portion of the upper winter range as classifiéd by Buscis (Fig. 3).
Within this area a critical winter range area of 109 hectarés (269
acres).was also delineated. Mule deer use of the eliminated area is
restficted during most winters due to the accﬁmulation of snow, but
is used extensively during spring, summer and fall and occasionally

during mild winters (Pac 1976). Habitat types within this area have




Figure

Aerial view of the Armstrong Winter Range and critical winter range area
according to Mackie et al. (1976).
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been modifiedl(Péc 1976) to include dpminént understory species
C&Zamagrostis rubescens, Symphoricarpos albus, and Agro?yron spteatum
as well as the Pseudotsuga menziesii/Carex geyeri habitat type reported
by Buscis (1974).

Climafoldgicai aata for the Belgrade FAA weather station, located
16 kiiometeré (10 miles) southwest of the study area at 1357 metefs
(4451 feet), show a mean annual temperatuie 0f£3.7°C (38.6 F) for 1974.
February was the coldest month and july the warmest, having avefage
monthly temperatures of -10.2°C (13.6°F)Aan& 20.4°C (68.7°F), respec-
tively. Mean annual temperature for 1975 was 6.0°C (42.8°F) with
January being the coldest month and July the warmesf, having average
mdnthly temperatures of -8.7°C (16.4°F) and 20.7°C (69.2°F), respec—
tively. Total annual precipitation in 1974 was 45.95 centimeters -

(18.09 inches). October and July Qere the wettest months with 8.05

centimeters (3.17 inches) and 7.54 centimeters (2.97 inches) of -

_Precipitation, respectively; December was the driest month, having

1.83 centimeters (0.72 inches) of precipitation. Total annual pre-

cipitation in 1975 was 30.84 centimeters (12.14 inches) with May and

August being the wettest months, having 6.20 centimeters (2.44 inches)

and 4.47 centimeters (1.76 inches) of precipitation, Fespectively.
February was the driest month with 0.38 centimeters (0.15 inches) of
precipitation. Total annual snowfall was 91.95 centimeters (36.2

inches) in 1974 and 186.94 centimeters (73.6 inches) in 1975.
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Snowfall during 1975 was 30 percent above the norm with 22.86 centi-
metérs (9 inches) or more being received in January, February, March,
May, October and November. Average moﬁthly temperatures for January,
February and March, 1976, were —-6.4°C (20.5°F), —-2.4°C (27.7°F) and
-3.4°C (25.9°F), respectively. March, 1976, was the wettest month of.
the three, receiving 2.26 centimeters'(0.8§ inches) of precipitation
and 26.7 centimetgrs (10.5 inches) 6f snowfall. | |

Mule deer arrive on the winter range during late fgll and depart

in May and June. A few animals utilize portions of the winter range
throughout the year. Wilkins (1957) reported that mule deer were

common in the area during 1955 and 1956. Mackie et al. (1976), based
| on information supplied by Wilkins (personal communication), estiﬁated
between 400 and 500 animals used the Armstrong Winter Range area at
that time. Low productivity and high fawn mortality have beeq reported
since 1971 (Schwarzkoph 1973, Hamlin 1974, Mackie et al. 1976, and
Pac 1976). Mackie et al. (1976) estimate the wintering population on
the study area to be 230 mule deer during 1973. Schwarzkoph (1973).
reported that the male/female ratio at that £ime appeared to be 48/100.
A fawn/doe ratio of 68/100 in,Deéember, 1972, was recorded with an
estimated over-winter loss of 8-9 fawns/100 does. Hamlin (1974) re-
ported a fawn/doe ratio of 46/100 on the winter range during December,
1973, and indicated a minimal loss of 24 percent of the fawns dﬁring

the mild winter of 1973-74. The wintering ﬁopulation on Armstrong
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Winter Range during January, 1975, was estimated at 200;220 mule deer.
A faﬁn/doe ratio of 30/100 and 4 male/female ratio of 47/100 were re—
ported during the early winter of 1974~75. ﬁy May, 1975, the population
decreased to 140~150 animals, indicating a total mortality of 30-35
percent. It was estimated that 22 percent of the éduits and 85;90
percent of the fawns did not survive the winter:(Mackié et al. 1976).
An estimated 140-150 deer returned to the winter range in the léte.
fall of 1975. A f;wn/doe ratio of abéut 10/100 existed at thét time.
Over-winter losses during the relatively mild wintef of 1975;76 appeared
to be minimal (Mackie, personal communication).

Cattie grazed the study area from the fall of 1974 tﬁrough January,
1975, and ‘again from April to early November, 1975.

Roéky Mountain elk (Cervus canadensié} have been observed on the
study area in recent years. Obéervations of single‘animals and‘sméli
groups were made during the winter and spring of 1974-75 and in the
fall of 1975. Their‘userf the .area appears to be sporédic dﬁring

these seasons.




METHODS

Climatological Characteristics and Conditions

Climatological data for the Armstrong Winter Range were recorded
at each of three stations during the.course of the’study. Temperature,
relative humidity, wind mileage, solar radiation and preciﬁitatibn
during warmer months were recorded. Snow depth on the ground was re-
corded at weekly intervals at the lower statiomn thféughout the winter
of 1974-75 and from November, 1975, through Februafy, 1976;

The lower station was located on the periphery of ﬁhe'Winter range
at Armstrong Ranch at 1615 meters (5300 feet) and was equipped with a
standard weather bureau rain gauge, hygrothermograph and‘sélar radiation
recorder. An upper station, containing a hygrothérmograph and weather
.bureau type anemometer, was loc;ted at 1783 meters (5850 feet)'within-
a fenced éxclosure on a west—southwéét facing mountain slope. This
site was typical of most of the winter range.' The third station,
equipped only with a.maximum—minimum thermometer, was located in the
Pseudotsuga menziesii/Festuca idahoensis habitat type on a north facing
slope at 1768 meters (5800 feet) elevafidnl |

On foﬁr occasions during the study, hygrothermographs had to be
removed for repairs. During those periods,'daily temperatures were

equated to those recorded at the Belgrade FAA weather station.




~14-
Food Habits

A one—quart rumen sample was obtained from each of 21 winter-
killed deer during the late winter—early spring period of 1975.
Preparation and énalysis essentially followed Wilkins (1957). Volumes,
to the nearest 0.1 percent, were then déterﬁined by water displacement.
Materiél with a volume of less than 0.1 percent was recorded as "trace".
The percentage of the stomach contents that any one item or general
group constituted was computed by monthly periods accordiﬁg to the
aggregate percentage method (Martin et al. 1946). Frequency of occur-
rence for each taxon or general groub during any one period was calcu-
lated.

A few feeding site examinatioﬁs were conducted throughout the
winter and spring of 1974-75. Feeding sités were examined shortly
after the animals vacated the area. One bife or nip of a browse piant,
forb or grass constituted 6ne instance of use. Instances of use were
-counted up to 100, after which a general 100+ category was employed.
Due to the small number of feeding sites examined these data were not
tabulated on a percentdge basis but are used as supportive evidence

of plant species utilized as forage by mule deer.

Nutritional and Mineral Analyses
On fhe basis of previous studies, which in part dealt with mule
deer forage species on or adjacent to the Armstrong Winter Range

(Wilkins 1957, Schwarzkoph 1973, Hamlin 1974, Buscis 1974), six plant
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species were initially chosen for nutritional analysis. These in-
cluded big sagebrush, bitterbrush, arrowléaf balsamroot (Balsamorhiza
sagittata), common salsify (Tragopogon dubius), Idaho fescue and downy
chess brome. During the course of the iﬁvestigatibn, samples of four
additional species previously known or found at the time to be utilized
by deer in the area were collected where they occurred on the transects
and/or within the habitat types concerned. These were.Rocky Mountain
juniper (Juniperus scopulorum), chokecherry (Prunus virginiaﬁa), nootka
rose (Rosa nutkana) and Douglas fir (Pseudotsuga menaiesii).

Three transects, as delineated by Buscis (1974), within each of
the four habitat tyﬁes were selected as sémpling sites for collections
of plaht materials for analysis (Fig. 4). One transect in the PUTR/
AGSP habitat type was abandoned aftgr the first collection and re-
placed by another at a different location within the saﬁe habitat type.
Another in the ARTR/FEID habitat type was also abandoned after the
first collection due to heavy accumulétion of snow and was replaced
by another at a different site within that habitat tyﬁé.

Not all of the original six plant species occu?red oﬁ each ;ran—
sect except in the case of the PUTR/ARTR habita£ type where all plants
were collectea on two of the three transects. Also, aithough Idaho
fescue was a dominant species within the ARTR/FEID habitat type,
grazing by cattle prior to the onset of winter léft little_materiél

available for collectiom. Throughout the winter, heavy snow
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Figure 4. Aerial view of the Armstrong Winter Range outlining AGSP/
FEID, PUTR/AGSP, PUTR/ARTR and ARTR/FEID habitat types
with transect locations within each type.
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accumulation and/or utilization of séme épécies by mule deer on
certain transects rendered collection of these species difficult or
impossible. Douglas fir did not occur on any of the transecé¢ts and
samples were collected from the PSME/FEID habitat type as well‘as from
the AGSP/FEID habitat type. During the mid-winter collecting period

of 1975—76'a "green—ﬁp" of grass, prima?ily consisting of bluebunch
wheatgrass and fba spp., was noted-at one of the transe;ts_in the
PUTR/AGSP habitat type. A collection was made of thisvmaterial.

Collection dates were eariy winter.(mid—Decembér), 1974-75 and
1975-76, mid-winter (early to miq—February), 1974—75 and 1975-76 and
late winter (early April) 1974-75.

A spring collection of twelve diffe;ené férﬁ and grass speciés
was made in late-May, early-June of 1975 on the winter range. Seven
species were chosen on the basis of rumen analysis data reported by
Wilkins (1957) where they occurred in volumes of one percent 0; 
greater. Five species were chosen due to their observed utilization
by mule deer during the present study.

Only those plant parts utilizéd by deer were collected for
analysis. Clipped material included current annual growth of big sage-
brush, bitterbrush, chokechefry, nootka rose and Douglas fir. Leaves:_
and flower heads of arrowleaf balsamroot, flower heads plus 2.5-5.0
centimeters (one to two iqches) of the stems of common salsify and culms .

and tillers of the grass species were also clipped. In the case of
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Rocky Mountain juniper, parts eaten by deer were estimated by qbser—
vation of feeding animals. Parts collected were found to be of the
same type contained within the rumen samples of the winter-killed deer.
After the 1974-75 collections were made, feeding site'exgminations
indicated that deer were taking flower heads plus only about 1.3-2.5
centimeters (0.5 to one inch) of the stems of common salsify. Less
stem was included in samples of that species collected during 1975-76.

All plant samples were'placed in plastic bags and brought inﬁo
the laboratory within 24 hours after collection where they were Weighgd
and oven-dried at 90°C for 24 hours: Oven-dried sémples were then
ground in a Wiley Mill using a 25 mesh screen and placed in air-tight
10cc glass bottles. All samples were sent to the Chemistry Station
Analytical Laboratory on the Montana Sééte University campus for
nutritional and mineral analyses. éamples from all collecting peribds
were analyzed for protein content. Two sets of samples (late winter
1974~75 and mid-winter 1975-76) were also analyzed for moisture, ether
extract, crude fiber and ash contents. Calcium, phoéphorus, s&dium
and potassium ﬁineral analyses for fhe late winter collecting period
of 1974-75 were attempted in the labdratory and failed. ' These same
analyses weré done by the Chemistry Station for the mid—wiﬁtef col-

lection samples of 1975-76.
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Forage Production of Herbaceous Species

Estimates of total forage produced and available by habitat type
for sagebrush, bitterbrush and Rocky Mountain juniper on the Armstrong
Winter Range were reported by Buscis (i974). I attempted to estimate
relative availability and forage production -only for the four herbacéous-
species (arrowleaf balsamroot, common salsify, Idaho fescue.and downy
chess bromg) on the four habitat types frqmvwhich samples ﬁére obtained
for nutritional analysis. Sampling was condﬁéted during October, 1975,
and employed a modification of the canopy-cdveragg method (Daubenmire
1959). Five 2 X 5 decimeter plots were placed ét.each of four differ—
ent locations within each habitat type for a total of twenty plots'in N
each type. Percentage estimates of canopy‘coverage of éach 6f the
four speciés were recorded within each plot where they occurred. . All
plant material bf-the four species within eéch plot was £hen clippéd
and placed in plastic bags. These were brought into the laboratory
where they were oven-dried at 90°C for 24Ahours and weiéhed. Average
canopy coverages and dry weights were ﬁhen calculated for each species
within each habitat type. Standing crop was calculated by multiplying

the average dry weight in grams per decimeter by 100.

Mule Deer Observations
Observations of mule deer, including individually recognizable

(collared) animals, were recorded whenever possible during the winter
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of 1974-75 to further evaluate distributions, movements, habitat

usage and population trends on the Armstrong Winter Range.




RESULTS

Climatological Characteristics-and Conditions

Average monthly temperatures recorded at three locations on the
Armstrong Winter Range were warmer from October, 1974, through January,
1975, than tﬁe 22~year monthly averages for the Belgrade weather
statlon, 16 kilometers (10 miles) to the southwest (Table 1). From
February, 1975, through June, 1975, averagé mpnthly temperatureSVWere
generally cooler on the winter range than the Belgrade averages,
particularly during the month of April. Summer and fall temperatures
during 1975 were generélly near the 22 year Belgrade averages. During
the period November, 1975, through March, 1976, femperatures on the’
study area were equal to or warmer than the 22‘yéar average.

Temperatures at Armstrong Ranch (lbwér station) were very siﬁilar
to those recorded iﬁ the PUTR/ARTR habitat type (upper station).
Temperatures recorded in the PSME/FEID habitat type showed more
variation than those at the other sites. Some differeﬁcg may be
accounted fqr by the calculation of average temperatures on the basis
of bi-monthly maximum-minimum readings at this site as opposed to
daily hygrothermograph recordings ét the other two sites. 1In addition,
this site was on a north-facing slope in contrast to the West—Sbuthwest

exposure of the site in the PUTR/ARTR habitat type.




TABLE 1. MEAN MONTHLY TEMPERATURES AT THREE WEATHER STATIONS ON THE ARMSTRONG WINTER
RANGE, OCTOBER, 1974, THROUGH MARCH, 1976, AND THE 22-YEAR AVERAGES (1952-
1973) AT BELGRADE, MONTANA.

Armstrong Winter Range Belgrade
Armstrong PUTR/ARTR PSME/FEID
Ranch : h.t. h.t.
°F °C OF OC - OF OC OF OC
1974 .
October 49.4 9.7 52.2 11.2 49.8 9.9
November 35.4 1.9 35.2 1.8 34.0 1
December 25.4 -3.7 25.4 -3.7 25.8 -3.4
1975 :
January 23.8 -4.6 23.3 -4.8 19.2 ~7.1 17.1 -8.3
February 23.0 -5.0 23.3 -4.8 18.5 -7.5 23.5 -4.7
March 26.5 -3.1 26.5 -3.1 25.3 -3.7 28.8 -1.8
April 30.5 -0.8 30.5 -0.8 30.0 -1.1 40.1 4.5
May 44,7 7.1 44.1 6.7 47.5 8.6 50.7 10.4
June 55.6 13.1 51.7 10.9 54.3 12.4 58.7 14.8
July 67.2 19.6 68.7 20.4 62.8 17.1 66.7 19.3
August 61.0 16.1 62.0 16.7 64.0 17.8 . 65.6 18.7
September 54.1 12.3 58.2 14.6 57.3 14.1 54.4 12.4
October 43.3 6.3 44.7 7.1 44,5 6.9 44,2 6.8
November 30.1 ~1.1 29.7 -1.3 39.3 4.1 30.7 -0.7
December 29.4 ~-1.4 30.4 -0.9 21.5 - =5.8 21.5 -5.8
Mean 40.8 4.9 41.1 5.1 40.4 4.7 ' 41.8 5.4
1976 : -
January 27.2 -2.7 28.6 -1.9 28.5 -1.9
February 29.1 -1.6 30.2 -1.0 23.3 -4.8
March . 27.2 -2.7 26.5 -3.1 25.5 -3.6

_ZZ_
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Monthly maximum and minimum temperatures recorded in the PUTR/
ARTR and PSME/FEID habitat types are shown in Figure 5. The site in
the PUTR/ARTR habitat type generally héd warmer maximum temperatures
than the PSME/FEID habitat type sité. Miniﬁum temperatures at Fhe two
sites paralleled each other during most months.

Recorded precipitation on Armstrong Winter Range was geﬁerally'
greater than amounts received at Belgrade during the same ﬁonths
(Table 2); Both Armstrong Winter Range and Belgrade received above
éverage precipitatiqn during the course of the study when c;mparedlwith
the 22 year annual average 34.11 centimeters_(13.43'inches) at Beigfade.
June was the wettest month on the study area during 1975 Wi£h 15.29
centimeters (6.02 inches) of precipitation récorded. October, 1975,
was the wettest month at Belgrade when 8.05 centimeters (3.17 inches)
of érecipitatidn were received. The driest month at Belgrade during
1975 was December with 1.83 centimeters (0.72 inches) of-précipitation'
being recorded. May and June are typically the wettest months at’
Belg?ade according to the 22 year average, having precipitation means
of 5.46 centimeters (2.15 inches) and 6.53 centimeters (2.57 inches),
respectively. Februéry is‘geﬁerally the driest month, recéiving an
average of 0.97 centimeters (0.38 inches) of precipitation.

Total monthly snowfall was not récorded on Armstrong Winter Range.
Weekly measurements of snow depth were made at Armstrong Ranéh during

the winter months and appear in Appendix Table 16. Total snowfall
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Figure 5. Monthly maximum and minimum temperatures at two sites on Armstrong Winter Range,

October, 1974, through March, 1976.




TABLE 2. MONTHLY PRECIPITATION ON ARMSTRONG WINTER RANGE AND MONTHLY PRECIPITATION AND
SNOWFALL AT BELGRADE, MONTANA, DURING OCTOBER, 1974, THROUGH MARCH, 1976, AND
THE 22-YEAR AVERAGE (1952-1973) OF TOTAL PRECIPITATION AT BELGRADE, MONTANA,

Precipitation ) Snowfall
Armstrong .Belgrade 22- )
Winter Range Belgrade Year Average Belgrade
centi- " centi- . _ centi- . centi-
inches meters inches meters inches meters. inches meters
1974 .
October 1.24 3.15 1.29 3.28 ’ trace -
November 0.72 . 1.83 0.84 2.13 : 1.7 4.3
December - - 1.25 3.18 8.7 - 22.1
1975 '
January - - 1.30 3.30 0.65 1.65 11.8 30.0
February - - 1.52 3.86 0.38 0.97 11.7 29.7
March : - ’ - 1.05 2.67 0.84 2.13 9.2 23.4
April - - 0.86 2.18 1.18 3.00 4.9 12.4
_ May 3.63 9.22 2.12 5.38 2.15 5.46 10.4 26.4
June 6.02 15.29 1.61 4.09 2.57 6.53 0.0 0.0
July 2.81 7.14 2.97 7.54 0.99 2.49 0.0 0.0
~ August 1.92 4.88 1.04 2.64 1.17 2,97 0.0 0.0
September 1.12 2.84 0.76 1.93 1.20 3.05 0.0 0.0
October . 3.75 9.53 3.17 8.05 "1.07 2.72 9.8 24.9
. November - - 0.97 2.46 0.70 1.78 11.9 30.2
" December - ) - 0.72 1.83 0.53 1.35 3.9 9.9
Totals 19.25 48.90 18.09 45.93 13.43 34.11 73.6 186.9
1976 . :
January - - 0.22 0.56 . 2.6 6.6
February - - 0.31 0.79 3.2 8.1

March - : - 0.89 2.26 - ) 10.5 26.7

_gz_
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during 1975 at Belgrade waé 186.9 centimeters (73.6 inches), 30 per-
cent above average. Snawfall and accumulation of snow on Armsfrong
Winter Range during the mid and‘late winter period also weré greater
than normal. Snow endured longer during this period on south, south-
west and west-facing sl?peé‘than during winters of average snowfall
and temperatqre. During the winter of 1975-76, snowfall and accumu-
lation of snow on the Qintef range:was more typicél than the ére?ious
winter.

During average wintefs, snow accumulations in the Dougléé fir
habitat types from mid-winter to early spring are 30.5 to 61.0 centi-
meters (12 to 24 inches) or more (Buscis 1974), impeding 6r preventing
deer use-of these areas.

Climatological data from‘thé MSU weather statiép at Bozeman, for
all winters since 1971-72, are shown in Table 3. The winter severity
indicies (Picton and Knight 1971) show that tﬁe winter of 1974~75 was
the most severe, particularly during thé mid to late winter and
early spring periods when average temperatures were generally cooler;
greater amounts of snow were received which remained on the ground
longer. The séQerity iﬁdex for the winter of 1975-76 did not téke
into account the‘probable negative values for the months‘of.April and
May. If these figures were included it would be more evident that the

winter was mild, especially during the mid and late winter periods,




TABLE 3.

CLIMATOLOGICAL DATA, MSU WEATHER STATION, BOZEMAN, AND SEVERITY INDICIES,
NOVEMBER THROUGH,MAY, 1971-1975, NOVEMBER THROUGH MARCH, 1975-1976.

Total

No. Days
Ave. Temp. Snowfall Depth Snow on Severity!
(°F) : Ppt. (in.) (in.) (in.) Ground Index
November 1971 33.7 0.77 11.2 5 17 - 297
1972 32.8 0.63 3.0 4 8 - 250
1973 30.4 1.27 15.8 11 25 + 104
1974 35.1 0.67 4.7 2 10 - 377
1975 30.5 1.33 20.5 12 15 + 491
December 1971 20.8 0.56 11.1 10 31 +1161
1972 18.6 0.49 12.2 & 23 +1047
1973 29.5 1.29 20.5 13 16 + 234
1974 25.5 1.02 13.2 6 31 + 284
1975 30.0 1.10 15.8 6 22 + 84
January 1972 19.1 0.86 13.8 10 31 +1068
1973 19.2. 1.10 6.6 9 31 +1837
1974 21.3 0.42 5.8 14 25 . +3743
1975 22.8 1.58 22.9 14 31 +1369
1976 26.6 0.60 8.7 9 28 + 360
February 1972 31.0 0.66 10.2 6 27" - 75
: 1973 24.4 0.04 1.8 8 28 + 483
1974 32.0 0.43 7.8 4 21 - 206
1975 21.3 1.11 19.5 17 28 +1659
1976 30.4 ~.0.52 9.8 4 5 - 187
March 1972 41.0 1.24 13.6 8 8 - 586
1973- 33.9 1.89 23.0 11 31 - 303
1974 - 32.6. 1.71 24.7 .7 26 - 206
1975 29.1 1.08 - 20.7 9 31 + 295
1976 28.7 1.03 . 18.5 6 12 + 262
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- TABLE -3. Continued.

. Total Max. Snow No. Days
Ave. Temp. Snowfall Depth Snow on Severity!l
(°F) Ppt. (in.) (in.) (in.) Gtround Index
April 1972 41.3 1.91 21.9 4 5 - 652
1973 38.9 2.84 34.7 14 14 ~ 520
1974 45.8 1.87 3.2 0 0 - 764
1975 32.9 1.77 16.1 8 24 - 141
May 1972 50.7 1.73 trace 1 0- - 958
‘1973 51.4 1.44 - 1.3 trace’ 0 - 989
1974 48.3 3.00 12.1 3 3 - 880
1975 46.9 4.88 21.5, 9 6 - 803
Nov.- _
May 1971-72 33.9 7.7 81.8 10 119 - 329
1972-73 31.3 8.4 92.6 14 135 +1335
1973-74 34.3 - 10.0 89.9 C 14 116 +2025
1974-75 30.5 12.1 118.6 17 161 +2286
Nov.-"~ . ‘
March 1975-76 29.2 4.6 73.3 12 82 +1010
20 Year Ave. : 32.4 ' 9.5 . '

1+ Values indicate greater severity.

_82_
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From October 1 through December 31, 1974, 27.2 percent of the
days were clear, 32.6 percent were brightly overcast to moderately
cloudy and 40.2 percent were heavily overcast (Table 4). During 1975,
TABLE 4. NUMBER OF DAYS WHICH WERE GENERALLY CLEAR (C), MODERATELY

CLOUDY (M), AND HEAVILY OVERCAST (0) ON ARMSTRONG WINTER -
RANGE, OCTOBER, 1974, THROUGH MARCH, 1976.. . -

1974 . _ 1975 . 1976

C M 0 c M 0 c M 0
January 5 9 17 3 17 11
February 1 16 C11 5 19 5
March -2 21 8 9 18 4
April 4 20 6 ‘
May 2 21 8
June 3 5 - 12
July : 13 16 2
August - 12 12 7
September . 20 5 .5
October 16 12 3 5 9 17
November 4 13 13 3 8 19
December 5 5 21 4 12 15 . _
Totals 25 30 37 74 157" 134 17 - 54 20

20.3 percent of the days were cléar, 43.0 percen£ were modefately
cloudy and 36.7 percent were heavily overcast. Jaﬁuéfy, February,
Octoﬁer, Np&ember and December, 1975, had the largest number of heavily -
overcast days while July through September, 19?5; had the largest
number of clear days. February through June, 1975; had the fewest
clear days. From January through March, 1976, 18.7 pefcent of ;he days
were clear, 59.3 percgnt were moderately cloudy and 22.0 percent Wére

heavily overcast.
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The weather bureau type anemometer located in the PUTR/ARTR
habitat type recorded an average of 1764.9 miles of Wiﬁd per month
during 1975 (Table 5). May and June had the largest amounts of wind
(2160;5 and 2058.3 miles per month, réspectively) while Jﬁly-had thel
least (1219.4 miles per monfh). Ffém October 1 through Decémbér 31,
1974, the wind blew an average of 1579;9 miles per month. During;the
period January 1 fhrough Mérch 31, 1976; the average miles of wind'.
per month was 1981.9. The largest amount of wind recorded during one
month during the coufse of the study was 2246.7 milgs in March, 1976.
Prevailing winds are usually from the West—southwest on ;hé stud& area
and greatest amounts of wind generally occur dgriné the winter and-

spring months.

Food HaSits

Wilkins (1957) determined that browsé waé.the most extensively
used forage in the winternfood habits of mule deer on Armstrong Winter .
Range, while forbs ranked second anq grass third.. ﬁuring the sﬁriﬁg,
use of forbs and grass was about equal.and browse Qas utilized the |
least. Schwarzkoph (1973) also found thattgrowse was the brimary item
in the diet 'of mule deer on the study area during winter, but grass
ranked second and forbs third. During thé early-spring, the order of:.
forage classes remained éhe saﬁe but forb use was almost equal to that

of grass. Both of these studies cited the importance of big sagebfush
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TABLE 5. TOTAL MILES OF WIND PER MONTH, AVERAGE WIND PER DAY AND
AVERAGE MILES PER HOUR RECORDED ON ARMSTRONG WINTER RANGE, -
OCTOBER, 1974, THROUGH MARCH, 1976. '

Miles of Average Average
Wind Per Wind Per Miles Per
. Month . Day - ~ Hour ..
1974 , - .
October 1429.5 C46.1 1.9
November 1660.1 55.3 2.3
December . © 1650.0 - 53.2 2.2
Mean 1579.9 51.5 2,1
1975 : .
January - 2029.9 65.5 2.7
February 1622.3 57.9 2.4
March 1834.4 . 59.2 2.5
April 1844.0 61.5 2.6
May ' 2160.5 69.7° 2.9
June . - 2058.3 68.6 © 2.9
July ' 1219.4. 39.3 - 1.6
August - 1561.7 50.4 2.1
September 1499.6 50.0 2.1
October 1802.6 58.2 2.4
November 1935.8 64.5 L2.7
December 1611.1 52.0 - 2.2 .
Mean - 1764.9 58.1 2.4
. 1976 C "
January ' 1743.7 56.3 - 2.3
February 1955.2 67.4 2.8
March ' 2246.7 72.5 3.0
9 4 2.7

Mean ' 1981. 65.
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and Rocky Mountain juniper during the mid to late winter and early .
spring periods. Bitterbrush usé decreased throughout the winter and
use of Douglas fir increased toward late winter. Important forbs
mentioned by both authors were arrowleaf balsamroot and alfalfa
(Medicago sativa). |

Additional data on late winter aﬁd early séring food habits of
mulé deer on the Armstrong Range; as determined by ruﬁen.analysis of
21 winter—killed deer during 1975, are presented iﬁ TaEle 6. ‘Thé‘
. results of 13 supplemental feeding site eiéminatiohs,ébnduétéd;#hrbugh
the winfer of 1974-75 éppear in Table 7.
| Browse constituted 56.5 percent by volume of the contents of
three rumens collected in March. Rocky Mountain iuﬁiper was the most
important browse species, followed closely by'big.sagebfush_and
Douglas fir. Forbs were of little importance,‘coﬁstiﬁuting only 0.1
percent by volume of the rumén contgﬁts. Grass and grass—-like plants,
especially dry grass, were important items, totaling 43.4 pefcent by
volume o6f the rumen contents. | |

The results for April may be somewhat ?éypical. Large amounts of.
alfalfa éccurred in three of .the four ;umens‘collected dufing that
period when many deer were utilizing a bait-trap area oﬁ.thé winter
range. .Becaﬁse of its artificial,nétpre, Vqlumes constituted by
alfalfa were not included in the Aﬁril calculations. .Thus; the -

importance of grass (71.6 bercent by volume) as a forage item in the
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TABLE 6. MULE DEER FOOD HABITS ON ARMSTRONG WINTER RANGE DURING LATE
' WINTER AND EARLY SPRING, 1975, AS DETERMINED BY ANALYSIS OF
21 RUMEN SAMPLES. T=trace amounts of <0.1%).
March April : - May
Three Four = Fourteen
Rumen Rumen Rumen
Samples Samples " Samples
Plants Freq./% Vol.  Freq./% Vol. .Freq./% Vol.
Artemisia tridentata '67/18.6 50/T - _ 86/21.8
Ceanothus velutinus - ’ - ' 7/0.1
Crataegus spp. - = . 7/5.2
Juniperus scopulorum - 100/22.2 50/26.0 - 93/13.9.
Prunus virginiana - - 29/0.2
Pseudotsuga menziesit 100/15.6 - 57/8.9
Purshia tridentata 33/0.1 - 64/0.1
Ribes lacustre - - : 7/T
Rosa nutkana - - - . 7T
" Salix spp. - , - ‘ 7T .
. Symphoricarpos albus - . = : 7/T .
Unidentified browse - 50/0.1 .. 86/6.6
Browse totals 100/56.5 ©.75/26.1 . 100/56.8
Achillea millefolium ' - So= 50/T
Anternnaria spp. c - h - Co 7/T
Balsamorhiza sagittata - 25/1.7 - 86/1.9
Berberis repens ' - , - 7/T
Cerastium arvensis ) - , - 79/0.3
Chrysopsis villosa - - ' - 7]t
Cirsium foliosum ' - - L= C14/T
Fabaceae (Leguminosae) - L= 7T
Geum triflorum - ' - 7/T
Lithophragma parviflora - - " 7/T
Luptnus sericeus - : - ' 7/T
Medicago sativa - - L= -7/t
Ranunculus Spp. - - . 7/T
Rosaceae _ - ' - 7/T
Taraxicum officinale - _ 25/0.4 -
Trifolium pratensis .. - : - _ 7/T
Unidentified forbs. 33/0.1 25/0.2 71/3.5

Forb totals _ ~33/0.1 50/2.3  100/3.5,
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TABLE 6. Continued.

‘

March April May -

Three ' Four Fourteen

Rumen Rumen " Rumen

Samples Samples Samples
Plants Freq./% Vol. Freq./%. Vol. Freq./% Vol.
Bromus tectorum - - ’ 7/T
Carex geyeri 33/1.2 - -
Hay , - 4 - 7/1.5
Dry grass - 100/42.2 100/67.3 "100/34.2
Green grass - - 100/4.3. 100/3.7
Grass totals 100/43.4 100/71.6 100/39.4
Selaginella densa - - 29/T -
Foliose lichen - - : 14/0.2

Lichen totals - - s 43/0;2'




TABLE 7. FREQUENCIES AND RELATIVE LEVELS OF USE ON SEVERAL MULE DEER FORAGE SPECIES ON

ARMSTRONG WINTER RANGE AS DETERMINED BY 13 FEEDING SITE EXAMINATIONS.
HEAVY USE (>100 BITES/SITE), M = MODERATE USE (50-100 BITES/EXAM), AND L

LIGHT USE (<50 BITES/EXAM).

H =

Unidentified. grass

January February ‘AEril May
Féeging Feeiing Eeeiing Feeiing
Sites ~ Sites Site Sites
Plants Freq./Use Freq./Use Freq./Use Freq./Use
Aftemisia tridentata 20/H 40/H 100/H -
Juﬁiperué.scopulorum - - 100/H -
Purshia tridentata 6d/H 40/H - -
Rosa nutkana - 20/1.- 100/L - -
- Balsamorhiza sagittata 60/M 20/H - 50/H
Tragopogon dubius 40/L - - -
-Agropyron spieatum 20/M - - -
Festuca.iddhoensis - - - 50/M
"Koeleria cristata - - - 50/M

50/M

_gg_
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diet may have been exaggerated. Browse accounted for 26.1 percent by
volume of the rumens with Rocky Mountain juniper being the most im-
portant browse epecies. Forb use increased to 2.3 percent by velume
of the rumens but still remaine& minimal. ' Arrowleaf balsamroot was
the moet important forb item.

The conteats of fourteen rumen'samplee collected ia May were
similar to those of March. Browse constituted 56.8 percent by volume
of the rumen contents with big sagebrush, Rocky Mountain junipef and
Doeglas fir, respectively, being the most important species. Forb use
remained minimal but increased to 3;5 percent by volume of the rumen
contents. Though most of the forbs were in new growth stages, many
dessicated species were also eaten. Arrowleaf balsamroot remained the
most important forb species. Grass and grass-like plants cenetituted
39.4 percent by volume of the rumens. |

On feeding sites, big sagebrush was extensive1§ used throughout
the mid to late winter and early spring periods. JRocky Mounfain
juniper was genefally observed to be heavily utilized dﬁring late
winter and early spring but occurred in only one feeding site
examination, due to difficulty in counting instances ef use. Bitter-
brush use was heavy during early and mid—winter but.decreased t6Ward
late winter, as was evidenced also by the contents of rumen samplea.
Decrease in use of this 'species might have been co;related wifﬁ

decreased availability as winter progressed. Arrowleaf balsamroot
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appeared t; bé the most Heavily used forb item during the coursé of
the study. Throughout the winter, deer'utilized dried leaves aﬁd
flower heads of this species. During early and mid-May, new growth'
was available and eaten in small amounts. The importance of balsamroot
in the diet of mule deer during winter aﬁd spring has been documented
by Wilkins (1957), Schwarzkoph (1973), Buscis (1974) and Nellis (1969)
in Montana, as wéll as by Trout and Thieséen (1973) in Idaho. The only
.observed instance of use on &ried grass waé in'January when blueﬁunchA
wheatgrass was moderately utilized. Junegrass was one of the first‘
grasses to "green-up" during early spring and was heavily.ﬁsed at one
feediﬁg site in May. Idaho fescue and other grasses were observed td
be taken as soon as they became succulent;

These results wére similar éo ;hose,of Wilkiné (1957) and
Schwarzképh (1973) with respect to forage, selection aﬁd utiiizgtiqn
ddring the priqcipal winter period.. However, due to the severity of
thé late winter and early spring periods, hormal phenology was delayedé.
possibly for aé long as three weeké, makinglit difficult or impossiblé :
for the deer to obtain new green growfh ﬁntil mid-May. Their reliance
upon winter staples and emergency foods during the late winter-early
spring period was evident from rumen analyées, ﬁarticularly those
collected during the month of May, as well as from feeding site
examinations. The majority of the grass and many of the forbs which

appeared in the rumens were dessicated and not in new growth stages.
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Nutritional and Mineral Analyses
All percentages pertaining to nutritional and mineral anaiyses are -
expressed on an air dry weight gas;s. ‘Moisture percentages of the major
mule deer forage species collected on the.étudy area are p?esented in"

Appendix Table 17.

Protein

Average protein contents of each mule deer forage species sampled
on the Armstfong Winter Range during the winters of 1974-75 and 1975-76
are shown in Table 8 and Figure.6. Protein contents of these species
TABLE 8. AVERAGE PROTEIN CONTENT OF. MAJOR MULE DEER FORAGE .SPECIES

COLLECTED ON ARMSTRONG WINTER RANGE DURING THE WINTERS OF
1974-75 AND 1975-76. (Percent air dry weight)

Plant . 197475 . 1975-76
Artemisia tridentata 9.8 9.4
Purshia tridentata 8.3 9.2%
Juniperus scopulorum 7.9 7.7
Prunus virginiana 8.8 9.6
Rosa nutkana _ 5.2 5.4
Pseudotsuga menziesii 7.0 5.9
Balsamorhiza sagittata 6.3 5.8%
Tragopogon dubius 4.4 5.8%
Festuca idahoensis 4.6 5.0
Bromus tectorum - 2.6 4.0%

*Indicates a significant (p<0.05) change in protein content from year
to ‘year. ' :

during each of three collection periods in 1974-75 and two. collection

periods in 1975-76 are presented in Appendix Tables 18, 19 and 20.
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Figure 6. Average protein content of each major mule deer forage
species collected on Armstrong Winter Range.
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Artemigia tridentata. —— During 1974-75 the average protein content
of blg sagebrush from al; habitat types sampled was 9.6 percent for
early winter (December), 10.0 percent during mid-winter (¥ebruary) and
9.7 percent in.late winter (early April). In 1975-76, average protein
content of this specles was 9.3 percent and 9.5 percent for the early
and mid-winter periods, respectively. The over winter averages, 9.8
percent for the winter of 1974-75 and 9.4 percent for 1975-76, were not
significantly differeﬁtﬁ

Comparisons of protein values for big sagebrush among the three
habitat types on which it occurred are shown in Figure 7. Protein
contents varied considerably between types and betWeeq collection
periods. Overall 'values for the PUTR/ARTR habitat type
for the winters of 1974-75 and 1975-76 combined were significantly
higher (p<0.01, p<0;025) than those obtained from big sagebrusﬁ in
the ARTIR/FEID habiéat type.
Purshia tridentata. — The average protein contents of bitterbrush on
the two habitat types where it occurred were 8.7 percent, 8.0 percent
énd 8.1 percent fbr eérly; mid and late winter, reSpectively, duriﬁg :
1974-75. The averages for the winter of 1975-76 were 9.2 pefcent and
9.1 percent for the early and mid-winter périﬁds, respectively. The
overéll average protein cqntéﬁt of this épecies iﬁcreased significantly
(p<0.01) from 8.3 percéﬁt during the. winter of. 1974-75 to 9.2 percent

for 1975-76. .
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Figure 7. Protein content of Artemisia tridentata by habitat type

on Armstrong Winter Range.
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Comparisons of protein values obtained for bitterbfush on the
PUTR/AGSP and PUTR/ARTR habitat types (Figure 8) indicated no signifi;
cant difference between the two types. Trends between sampling
periods were also genefally similar.

Juniperus scopulorum. —— Rocky Mountain juniper was not sampied'in
the first collection period duriﬁg the_winéer ofnl974~75. ‘Prétein
values obﬁaiﬁed during mid'and late winter were 8.1 percent and 7.6
percent, respectively, from all habitat types combined. Averagé
values were 7.6 percent during early winter and 7.8 percent for mid-
winter, 1975-76. The overall average protein content of 7.9 percent
during 1974-75 decreased slightly to 7.7 percent in 1975-76, but the
difference was not significant.

Protein values obtained fqr this species from the Habitat typés
where i£ occurred are compared in Figure 9. Differenqés between the
PUTR/AGSP aﬁd PUTR/ARTR habitat types were not significant. However,
when values for these habitat types for the winters of 1974-75 and
19%5—76 were combined the overall means for both were significantly
higher than those for the ARTR/FEID habitat type (p<0.Q25, p<0.025)
as well as the AGSP/FEID habitat type (p<0.01l, p<0.005). Also, the
mean protein content for juniper on the ARTR/FEID_habitat type for

both winters was significantly higher than that for the AGSP/FEID

type (p<0.05).
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Figure 9. Protein content of Juniperus scopulorum by habitat type
on Armstrong Winter Range.
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Balsamorhiza sagittata. —— The average protein contents of arrowleaf
balsamroot for the four habitat types wére 6.7 percent during the eérly
winter, 6.2 percent during mid—winfer and 6.0 percent during late winter
in1974~75. Values for the first and second collec£ion periods during
1975-76 were 5.7 percent and.5.8 percent, respectively. The overall
average of 6.3 percent for 1974-75 was significantly higher (p<0.05)
thén the average of 5.8 percent fér 1975-76.

" Comparisons of protein contents of balsamroot for the ﬁinﬁers of
1974-75 and 1975-76 combined among the four major use habitat types
(Figure 10) revealed no significant &ifferences between values for.the
PUTR/AGSP and PUfR/ARTR habitat types. However; protein lefels in both
'oﬁ these habitat types were significantly higher than those of both
the ARTR/FEID habitat type (p<0.0l, p<0.005) and the AGSP/fEID habitat
type (é<0.025, p<0.05). There was no.significant difference in the
protein content of balsamroot between the ARTR/FEID and AGSP/FEID
habitat types.

Festuca idahoensis. — Idgho fescue averaged 3.8 percent; 5.3 percent
and 4.8 percent protein, respectively, for early, mid and late winter
for the habitat types sampled during'l974—75. Average va;ues fof
samples during the &intef of 1975-76 were 4.5 pergent for thé early
period and 5.4 percent for thé mid-winter period. The oﬁeréll average
value increased from 4.6 percent during the wiﬁter of 1974-75 to 5.0

percent during 1975-76, but the difference was not significant.
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Figure 10. Protein content of Balsamorhiza sagittata by habitat type
on Armstrong Winter Range.
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No significant differences were found between protein contents
of Idaho fescue among any of the habitat types in which it occurred,
though values for the PUTR/ARTR habitat type appeared to be slightly
higher than those for the ARTR/FEID and AGSP/FEiD types during the
winter of 1975-76 (Figure 11).

Bromus tectorum. —— Average protein contents éf downy chess broﬁé
during 1974—75 were 3.0 percent for early winter and 2.4 percent fdr
both the ﬁid and late winter collections. Average values auring.1975—
76 were 4.4 percent and‘3.6 percent for the early énd mid-winter
collection periods, respectively. Overall average protein content
increased significantly (p<0.005) from 2.6 percent during fhe winter
of 1974-75 to 4.0 percent during 1975-76.

No significant differences were found between protein vélues
obtained from the diffepent hdabitat typeé where this species waé
collected (Figure 12).

Tragopogon dubius. —— The averaée protein value fof common salsify
was 3.0 percent for thg first collection period during the winter of
1974-75.  Values were 5.4 percent and 4.4 pefcent for compbsite samples

‘from all habitat types collected during mid and late winter sampling

periods. During 1975-76, averages were 5.4 perceht for the early
period and 6.1 percent protein for a composite sample collected in
mid-winter. The overall average of 4.4 percent protein for the winter

of 1974-75 was significantly lower (p<0.005) than the 5.8 pepcenf
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|
} Figure 11. Protein content of Festuca idahoensis by habitat type
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Figure 12. Protein content of Bromus tectorum by habitat type

| on Armstrong Winter Range.
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determined for samples collected in 1975-76. This increase may have
been due in part to collection of less stem material in samples for
1975~76. |

Although common salsify occurred in all four habitat types,
composite samples weré collected after early winter due to a pauéity
of available material and differences between habitat typés.could not
be evaluated.

Prunus virginiana. — A composite sample of chokecherry collected
during late winter, 1974-75, yielded a protein content of 8.8 percent.
Average contents for 1975-76 were 9.2 ﬁercent and 10.0 percent during
early and mid-winter, respectively. The overall average value dufing
‘the winter of 1975-76 was 9.6 percent. The differgnce in.sampling
precluded statistical evaluation of the appareﬁt increase from 8.8
percent in 1974-75 to 9.6 percent in 1975—76.

Comparisons of protein content by habitat type for chokecherry
are shown in Figufe 13. Due to the small number o0f samples collected,
possible differences between habitat types were not tested statistically.
Rosa nutkana. —— Average protein content for twb samples of nootka
rose collected during late winter, 1974-75, was 5.2 peréent. Average
values during 1975-76 were 5.1 percent and 5.6 percent protein for
éarly and mid-winter, respectively. Thé overall average,yalue fof the

winter of 1975-76 was 5.4 percent.

—
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Figure 13. Protein contents of Prunus virginiana and Rosa nutkana
by habitat type during the winter of 1975-76 on Armstrong
Winter Range.




...'52...

Comparisons of protein content by habitat type for this species
appear in Figure 13. Again; the small number of samples precluded
testing for possible significant differenées between habitat types.
Pseudotsuga menziesii. —— The average p?otein content for three
samples of Douglas fir collected during lafe_winter in 1974-75 was
7.0 peréent. One sample collected during mid-winter, 1575—76; yielded
a protein content of 5.9 percénf.

Other Plants. — One sample of green grass, consisting primarily of.

bluebunch whea;grass and Poa spp., was‘collected during mid-winter in

1975-76 from the PUTR/AGSP habitat type and'yieidéd a protein content
of 18.9 percent.

Protein contents of twelve early spring mule deer forage species
collected on Armstrong Winter Range are presented-in Table 9. Five
collections were made in the Agropyron spicatum/Agropyron smithii
habitat type iﬁ addition to ten coiiections made in one or more of the
four major-use habitat types. In general, £he grass species and forb
species collected during the flowering stage were lowest in protein'
content with tﬂe exception of western spring beauty (Claytonia
Llanceolata) which contained one of the highest protein contents of the
twelve species.collected. .Arrowléaf baléamroof also yielded a high

percentage of protein content.
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TABLE 9. PROTEIN CONTENTS OF SEVERAL EARLY SPRING MULE DEER FORAGE
SPECIES ON ARMSTRONG WINTER RANGE.! (Percent air dry

weight)
Plant Habitat Type % Protein
Achillea millefolium AGSP/FEID & ARTR/FEID 22.0
Agropyron spicatum AGSP/FEID 21.6
Balsamorhiza sagittata. AGSP/AGSM 26.3
Balsamorhiza sagittata AGSP/FEID & ARTR/FEID 27.0
Bromus teetorum ' "ARTR/PUTR 15.3
Cerastium arvensis® ' ARTR/PUTR : 16.5
Claytonia lanceolata* : AGSP/FEID . 26,2
Claytonia lanceolata* AGSP/FEID & ARTR/FEID 26.4
Festuca idahoensis AGSP/AGSM 17.3
Fritillaria pudica* AGSP/AGSM - 16.0
Lupinus sericeus AGSP/FEID 25.2
Lupinus sericeus AGSP/FEID & ARTR/FEID 22.8
Ranunculus glaberrimus* AGSP/AGSM 16.4
Tragopogon dubius ARTR/PUTR 21.4
Zigadenus elegans AGSP/AGSM ' 18.5

1A11 plants were collected in pre-flowering, new growth condition
except those indicated with an asterisk which were flowering at

the time collected.

Crude Fiber, Ethef Extract and Ash

Average crude fiber, ether extract and ash contents of the major

mule deer forage species collected on Armstrong Winter Range duriﬁg
late winter, 1975, and mid-wiﬁter, 1976, are shown in Tables 10, 11
and 12 and Figures 14, 15 and 16, fespectively. Detailed data for
each species, by collection site, habitat type, and year, are
pregented in Appendix Tables ‘21, 22 and 23. - The general nutritive
composition of all plants collecte& during these two sampling periods

is presented in Appendix Table 24.
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TABLE 10. AVERAGE CRUDE FIBER CONTENT OF MAJOR'MULE DEER FORAGE‘ )
SPECIES COLLECTED ON ARMSTRONG WINTER RANGE DURING THE_
WINTERS OF 1974-75. AND 1975-76. (Percent air dry weight)

Plant : . 1974-75 - 1975-76 .
Artemisia tridentata - 17.5 - . 17.0
" Purshia tridentata R 24,9 . 25.4
Juniperus scopulorum ' ' 214 - 22.7
Prunus virginiana S T 0 22:9 22.8
Rosa nutkana ‘ o S . 30.1 © 22904
Pseudotsuga mehziesii _ ST 20.6 - 20.2
Balsamorhiza sagittata . 28.8 ' 28.2
Tragopogon dubius . S - 32.8 32.1:
Festuca idahoensis " 36.5. ©30.7%
Bromus tectorum ) "41.3 - 40.2

*Indicates a significant (p<0.05) chaﬁge in ctudewfiﬁér COntgﬁt frpm B
year to year. oo T ' ' ' '

TABLE 11. AVERAGE ETHER EXTRACT CONTENT OF MAJOR MULE. DEER -FORAGE
SPECIES COLLECTED ON ARMSTRONG WINTER RANGE DURING THE e
WINTERS OF 1974-75 AND 1975-76. (Percent -air dry weight). . *-

‘Plant - . o o . 1974=75 . 1975-76
Artemisia tridentata - . . 10.7 - 9.1%
Purshia tridentata : e 5.5 6
Juniperus scopulorum - . 17.3 15. 4%
Prunus virginiana - 3.1 C 2.8
Rosa nutkana 2.9 . 2.9 .
Pseudotsuga menziesii 9.5 J11.1
Balsamorhiza sagittata 2.4 3.5
Tragopogon dubius 6.8 9.2
Festuca idahoensis 3.1 5.9%
Bromus tectorum 1.0 1.9

*Indicates a significant (p<0:05) change in ether extract content from .
year to year. ' : ' o

WA .;?U': o
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TABLE 12. AVERAGE ASH CONTENT OF MAJOR MULE DEER FORAGE SPECIES
COLLECTED ON ARMSTRONG WINTER RANGE DURING THE WINTERS
OF 1974-75 AND 1975-76. (Percent air dry weight)

Plant - 1974-75 1975-76
Artemisia tridentata 3.0 2.7%
Purshia tridentata 2.4 2.1
Juniperus scopulorum 4.3 3.2%
Prunus virginiana 5.1 4.1
Rosa nutkana 3.4 3.7
Pseudotsuga menziesii 2.6 3.3
Balsamorhiza sagittata 17.2 10.1
Tragopogon dubius - 4.7
Festuca idahoensis 7.7 10.0%
Bromus tectorum 3.7 5.8%

*Indicates a significant (p<0.05) change in ésh content.frdm year to
year.

Artemisia tridentata. —— Average crude fiber content of big sagebrush

waé 17.5 percent during the winter of 1974—75 and 17.0 percent during f
1975-76, a decrease of insignificant proportion. This spécieé con-—
tained the lowest crude fiber éohtent of all plants sampled. There

was -no significant difference in values between fhe.PU&R/ARTR and
ARTR/FEID habitat types.

Average ether extract percentages of big sagebrush decreased
significantly (p<0.025) from 10.7 percent during 1974-75 to 9;1 percent
during 1975-76. No significant difference in values existed between
the PUTR/ARTR anﬁ ARTR/FEID habitat types. This species contained one

of the highest levels of ether extract of all species sampled..
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Figure 14. Average crude fiber content of each major mule deer
forage species collected on Armstrong Winter Range.
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Figure 16. Average ash content of each major mule deer forage
species collected on Armstrong Winter Range.
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Average ash contents of big sagebrush decreased significantly
(p<0.05) from 3.0 percent in 1974~75 to 2.7 percent during 1975-76.
There was no significant difference between ash content of this species
for the PUTR/ARTR and ARTR/FEID habitat types. Big ségebrush contained
one of the lowest amounts of ash for all species collected.

Purshia tridentata. — The avefage crude fiber contents of bitterbrush
were 24.9 percent and 25.4 percent during the winters of 1974-75 and
1975-76, respectively. Statistical analysis was not attempted since

the variances of these average values were not equal, but the difference:
between years appeared to be insignifiéant.‘ Crude fiber content for

the PUTR/ARTR habitat type may haﬁe been slightly higher than the
PUTR/AGSP habitat type but variances were found to be unequal, and
étatistical t-tests were not conducted.

The average ether extract value of 5;5 petcent for bitterbrush
during 1974-75 increased significantly (p<0.05).to 6.4 percent in 1975-
76. No significant difference was found in the levels bg;ween the
PUTR/AGSP and PUTR/ARTR habitat types.

There was no significant difference between the average ash con-
tent of 2.4 percent for bitterbrush during 1974-75 and the 2.1 percent
which existed in 1975-76. Ash content Was.significantly higher
(p<0.05) in samples from the PUTR/AGSP habitat type than in the PUTR/
ARTR type. This species contained the lowest amount of ash of all

plants sampled.




_60_
Juniperus scopulorum. —— No significant difference‘existed between the
average crude fiber content of Rocky Mountain juniper during 1974-75.
and 1975-76 when values were 21.4 percent and 22.7 peréent, respec-
tively. No significant differénces were fouﬁd in samples- from habitat
types where this species was sampled. Jﬁniper contained one_of the
lowest amounts of crude fiber of all species sampled.

Average ether extract content of Rocky‘Mountain juniper décreased
significantly (p<0.025) from 17.3 percent during the winter of 1974-75
to 15.4 ﬁercent during 1975-76. This species yielded fhe highest ether
extract percentages of all species sampled. No signifitaﬁt.differénces
were found between the habitat t&pes where juniper occurred.

Average agh content of juniper decreased éighificantly (p<0.005)
from 4.3 percent during 1974-75 to 3.2 perﬁent in 1975—76. No.signifi—
cant differences were found between habitat typgs;

Balsamorhiza sagittata. —— Arrowleaf balsamroot averaged 28.8 percent
crude fiber in 1974-75 and 28.2 percent during 1975—76, an insigﬁifi—
cant deérease. The£e were no significant differences found between
percentages of crude fiber for thé AGSf/FEID,‘?UTR/AGSP and PUTR/ARTR'
habitat types. Values for the ARTR/FEID type were lowey‘buf the
significance was not tested.

Average ether extract contents of balsamroot were 2.4 pe?centfand
3.5 percent during the winters of 1974-75 anﬁ,1975—76, réspectivély.

The average percentage increased but the significance was not examined..

\
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This species contained one of the lowest amounts of ether extract for
all species sampled. The only significant difference found among
habitat types was between the PUTR/AGSP and PUTR/ARTR types, where
Qalues were higher for the latter kp<0.05).
Average ash content for balsamroot during the winter of 1974-75
was 17.2 percent. This high level was due to the extremely large
values fof the PUTR/AGSP habitat type. Average ash content during
1975-76 was 10.1 percent. Statistical t-tests were not ponddcted,due
to unéqual variances. It is apparent, ﬁowever, that the average ash
content decreased from 1974-75 to 1975-76. Again, due éo the inequality
~of variances, only values for the PUTR/ARTR and ARTR/FEID habitat types
could be compared statistically by a t-test and no significant differ-
ence was found. Arrowleaf balsamroot contained the highest.percentage
of ash, not only &uring 1974-75, but also in 1975-76.

Festuca idahoensis. — The average crudé fiber content of Idaho fescue
decreased significantly (p<0.05) ffom 36.5‘percent during i974—75 to
30.7 percent during 1975-76. No significant difference was found in
the crude fiber content for the AGSP/FEID type whén compared to the
PUTR/ARTR type. This species contained one of the.highest amounts of_.
crude fiber for all species sampled.

Idaho fescue averaged 3.1 percent ether extract during 1974-75
and 5.9 percent in 1975-76, representing a significant (p<0.005) in-

crease. No significant difference was found between samples from the
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AGSP/FEID and PUTR/ARTR habitat types.

The average ash content of Idaho fescue increased significantly
(p<0.05) from 7.7 percent in 1974-75 to l0.0.percent in 1975-76. This
species yielded one of the highest ash contents of all species sampled.
There was no significant difference between ash content of this species
from the AGSP/FEID and PUTR/ARiR habitat types.

Bromus tectorum. —— Downy chess brome contained the highest amount
of crude fiber of any plant tested - 41.3 percent.during 1974-75 and
40.2 percent in 1975-76. The difference was not significant. No
significant diffe;ence was found between crude fiber values for the
PUTR/AGSP and PUTR/ARTR habitat types. -

This species yielded the lowest ether extract percentages of all
plants sampled, those being 1.0 percent dutring 1974—75 and 1.9 percent
in 1975-76. The épparent increase was not statistically tested due to
unequal variance. No significant difference was found between values
for the PUTR/AGSP and PUTR/ARTR habitat types where this species was
most widely sampled.

Average ash content of downy chess brome was 3.7 pércenf during
1974-75 and 5.8 percent during 1975-76, represénting a significant
(p<0.005) increase. No significant difference was found between the
PUTR/AGSP and PUTR/ARTR habitat types. |
Tragopogon dubius. —— The average crude fiber contents from composite

samples of common salsify were 32.8 percent and 32.1 percent during the
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winters of 1974-75 and 1975-76, respectively. Tﬂis represents one of
the highest crude fiber contents of any plant sampled.

Common salsify coﬁtained ether extract values of 6.8 percent and
9.2 percent, respectively, during 1974-75 and 1975—76. Though these
values were not statistically tested, they indicated an increase from
year to year which may be due in part to the gréatef stem 1eng;h in-
cluded in the 1974-75 samples.

Due to a lack of available material; common salsify was not l
analyzed for ash content during the winter of 1974-75. The cgmposite.
sample collected during 1975-76 yielded a content of 4.7 percent ash.
Prunus virginiana. —— The crude fiber-COntenF from a.composite sample
of chokecherry collected during 1974-75, 22.§ percent, was very similar
to the 22.8 percent determined Quring 1975-76.

The composite sample of this species contained 3.1 percent ether
extract during 1974-75, compared to an.average value‘of 2.8>pe;cent in-
1975-76. These levels were among some of the lowest for ali'speciés
sampled.

ASH comprised 5.1 percenf of the composité sample of éhokecherry
collected during 1974-75, and 4.1 percent of the 1975-76 sample.

Rosa nutkana. —— Average crude fiber contents of nootka rose were
30.1 percent and 29.4 percent- -during 1974-75 and 1975-76, respectively.
Statistical testing for differences was precluded by the_small numbér

of samples collected, but the decrease did not appear significant.
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Average ether extract content of nootka rose was 2.9 percent
during both the winters of 1974—75 and 1975-76. This species yielded
one of the lowest percentages of ether extract among plants tested.

A composite sample of nootka rose collected during the winte¥ of
1974-75 contained 3.4 percent ash, compared to 3.7 percent in ﬁhe |
sample for 1975-76.

Pseudotsuga menziesii. —— Average crude fiber coﬁtent of Douglas fir
was 20.6 percent during 1974-75, a value similar to the 20.2 percent
for the composite sample collected in 1975-76. These levels were among
the loweét for any species sampled. .

The average ether extract content of Doﬁglaslfir during 1974-75
was 9.5 peréent. A value of.li.l percent was determined from the
composite sample iﬁ 1975-76. This species contained one of.theihighest
amounts of ether extract.

The average ash contents of Douglas fir were 2.6 pefcent during
1974-75 and 3.3 percent in 1975-76. This species containea one of the
lowest amounts‘of ash, especially during fhe winter of 1974;75.

Other Plants. —— The crude fiber conteﬁt of the green grass collected
in the PUTR/AGSP habitat type was 17.3 percent. This sample cqntained

4.8 percent ether extract and 11.6 percent ash.

Mineral Analyses

Average values for calcium, phosphorus, sodium and potassium and
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average calcium/phosphorus (Ca/P) and sodium[potassium-(Na/K) ratios
for the major mule deer forage species collected on Armstrong Winter
Range during the mid-winter sampling period of 1975-76 appear in Table
13. Deéailed data for each habifattype, collection site, and'year,
are presented in Appendix Tables 25, 26 and 27. Due to the. small
number of samples, no statistical tests for ‘habitat type differenées
were conducted. No mineral analyses were conducted on common salsify
or nootka rose due to a lack of available material. |
Artemisia tridentata. — The average calcium and ﬁhosphorus‘contents
of big sagebrush (Table 13) were 0.48 percent and 0.18 percent, respec-—
tively; and the éverage Ca/P ratio was 2.7, one of the lowest deter- |
mined. Vélues.for the three habitat types where this species was
sampled éppeared to be consistent.

The average sodium content of big sagebrush was 0.03 percent while

the average potassium content was 0.73 percent, having an average Na/K

ratio of 0.04, also one of the lowest for all species sampled. Values

for the PUTR/ARTR and ARTR/FEID habitat types (Appendix Tables 26 and
27) appeared to be fairly consistent. The sodium and potassium per-
centages from one sample for the PUTR/AGSP habitat type werg‘somewhat
lower but the Na/K'rétio was similar.

Purshia tridentata. — The average calcium and phosphorus contents

of bitterbrush’were 0.58 percent and 0.12 percent, respectively,~whii¢

the average Ca/P ratio was 5,0. Calcium values obtained for the




- TABLE 13. AVERAGE CALCIUM, PHOSPHORUS, SODIUM AND POTASSIUM CONTENTS AND AVERAGE CALCIUM/
PHOSPHORUS (Ca/P) AND SODIUM/POTASSIUM (Na/K) RATIOS OF MAJOR MULE DEER FORAGE
SPECIES COLLECTED ON ARMSTRONG WINTER RANGE DURING FEBRUARY, 1976. (Mineral
contents expressed as percent air dry weight)

Plant 7 ' Calcium Phosphorus Ca/P Sodium ‘Potassium Na/K
- Artemisia tridentata 0.48 0.18 2.7 0.03 0.73 0.04
Purshia tridentata 0.58 0.12 5.0 0.02 0.24 0.07
Juniperus scopulorum 1.04 0.14 7.5 0.04 0.48 0.11
Prunus virginiana 1.53 0.18 8.9 0.02 0.46 0.06
Pseudotsuga menziesii. 0.89 . 0.12 7.4 0.005 0.65 - 0.01
Balsamorhizd sagittata . 2.61 0.07 38.3 0.009 0.09 0.10
Festuca idahoeﬁsis . 0.43 0.09 5.8 0.01 0.36 0.03

Bromus tectorum ' 0.29 0.07 6.1 0.008 0.10 0.08
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PUTR/AGSP type appeared to be higher than those for the PUTR/ARIR type
(Appendix Table 25) whereas phosphorus values from the two.habitat
types were fairly similar. Therefore, the Ca/P ratios obtained from
the PUTR)AGSP type were somewhat higher than those of the PUTR/ARTR.
type (Appendix Table 27). '

The'average sodium éoﬁtent of bitterbrush was 0.02 percent and
the average potassium content was 0.24 percent, having an average Na/K
ratio of 0.07. Values for the two habitat types where this species
occurred were apparently constant.

Juniperus scopulorum. — The average calcium content for Rocky
Mountain juniper was 1.04 percent, one of ghé highest values for all
plants collected. The average phosphorus content was 0.14 pefcent and
the average Ca/P ratio was 7.5. While phosphorus vélues appéared to
be consistent among all habitat types, cadalcium percentégeé were some-
what lower in the PUTR/AGSP habitat type and a higher wvalue was ob-
tained from the composite sample.collegtéd in the AGSP/FEID habitat
type. The Ca/P ratios thus appeared to be lower for -the PUTﬁ/AGSP
type and higher for the AGSP/FEID type as compared with values for the
other two habitat types. A

Ihe average sodium content for juniper was 0.04 percent while the
average potassium cpntent was 0.48 percent and the averaée Na)K ratio
was O.il, the highest for all species sampled. Sodium and potassium

content appeared to vary between habitat types and this was reflected
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in average Na/K ratios for each type.
Balsamorhiza sagittata. —— Average calcium content for arrowleaf
balsamroot was 2.61 percent, the highest value determined. The‘aver—
age phoéphorus'content was a low 0.07 percent and, therefore, the
average Ca/P ratio of 38.3 was the highest for all species sampled.
These values were consisfent among. habitat types.

The average sodium content of balsamroot was 0.009 percent and
the average potassium content oﬁ 0509 percent was the lowest for all
species sampled. The average Na/K ratio for this'species_was 0.10.
These values also appeared to be constant among tﬁe four habitat types.
Festuca idahoensis. —— The average caicium content of Idaho fescue
was 0.43 percent. The average phésphorus ¢content was 0.09 percent and
. the average Ca/P ratio was 5.8. Though célcium values appeared to be‘
éonsistent.among h;bitat types, pﬁosphorus levelé were apparentiy
lower in the AGSP/FEID type and high;r in the PUTR/AGSP type as com-
pared to the ofher,twp habitat types. These differences were reflected
in the high and low Ca/P ratios for the AGSP/FEID and PUTR/AGSP’
habitat types, respecﬁively.

Average sodium and potassium levels for this épecies were 0.01
percent and 0.36 percent, respectively. The average Na/K ratio was
0.03. The sodium value for the PUTR/AGSP‘type appeared to be Someﬁhat
hiéher than vaiues for the other threé habitat types. Potassium

values varied among-habitat types. Na/K ratios were fairly consistent
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among habitat types excepting that the figure for the PUTR/AGSP tyfé
was slightly higher.
Bromus tectorum. —— The average calcium level of downy chess brome
(0.29 percent) was the lowest among éll plants collected, as was the”
average phbsphorus value of 0.07 percent. The average Ca/P ratio was
6.1. These values appeared to be consistent between the two habitat
types where this species was sampled. |

One of the lowest average sodium values, 0.008 percenf, was
yielded by downy chess brome while the averége potassium content was
0.10 percent, again, one Sf the lowest for all species sampled. The
average Na/K ratio for this species was 0.08. These values.appeared
to be fairly consistent.
Prunus virginiana. —— The average calcium and phosphorus'conténts of

chokecherry (1.53 percent and 0.18 percent, respectively) were among

the highest for all species sampled. The average Ca/P ratio for this

species was 8.9.

The average sodium content of'chokecherry was 0.02 percént and
the average potassium content was 0.46 percent, yielding an average
Na/K ratio of 0.06. |
Pseudotsuga menziesii. — A composite sample of Doﬁglas fif contained
O.é9 percent calcium and 0.12 percent_phosphorus, having a Ca/P ratio

of 7.4.
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The sodium content of this sample was 0.005 percent; the lowest
of any species tested. The potassium content was 0.65 percent and the
Na/K ratio was 0.01, also the lowest of any species sampled.

Other Plants. — Calcium and phosphorus contents of the greéeen grass
collected from the PUTR/AGSP habitat type were 0.59 percent and 0.25
percent, respectively, having a Ca/P ratio of 2.4,

Sodium and potassium levels of this samplé were 0.03 percent and
1.20 percent, respectively, yielding a Na/K ratio of 0.03.:

General edaphic characteristics of the four major;use habitat
types, including soil content of calcium, phosphorus, sodium and
potassium are presented in Table 14. The soils of the four types
showed similarities in contents of the four elements, exdeﬁt perhaps
for potassium, where thé AGSP/FEID and ARTR/FEID types displayed
higher values than the PUTR/AGSP énd PUTR/ARTR habitat types, and for
phosphorus, where the ARTR/FEID type was rated low in con£ent of this
element as opposed to the very low rating of the other three habitét
types. These differgnces generally were not reflected in the element
content of the plant species in gach of the four habitat types.
~‘Hundley (1959) reported that nutritional content of twigs of five
browse species at'each of four locations where soils were generally
sim#lar in chemical composition showed no qonsistent differences

between areas.




TABLE 14. EDAPHIC CHARACTERISTICS OF THE FOUR MAJOR-USE- HABITAT TYPES INCLUDING TEXTURAL
CLASSIFICATION, pH, FIVE IMPORTANT ELEMENTS, ORGANIC MATTER AND SALT HAZARD ON

THE ARMSTRONG WINTER RANGE.*

Soil Phos- Potas- Organic Mag- Sodi-
Textural phorus sium  Salt Matter Calcium nesium um
Habitat Typet Class pH ppm1 ppm umhos 2 A meg3 meg meg
AGSP/FEID sL* 6.7  24(VL)>  522(H) 0.3 5.3(M) 16.1 3.25 0.34
PUTR/AGSP SL 6.9 18(VL) 155(M) 0.3 3.3(L) 15.1 3.69 0.35
PUTR/ARTR SL 6.9  23(VL) 224 (M) 0.2 3.8(L) 14.4 4.00 0.40
ARTR/FEID SL 6.7 31(L) 394(H) 0.3 5.0(M) 14.5 2.67  0.39
*#Values compiled from data presented by Buscis (1974).
+Values are averages from several stands within each habitat type.
lppm = pounds per one million pounds of soil.
2umhos = miiimhos, 1 mho S
. ohm
3meg = milliequivalents per 100 grams of soil.
“SL = silt loam.
5Ratings.from Montana Soils Teéting Laboratory Report, ST-Form 3, Jan. 8, 1971: VL = very

low; L = low; M = medium; and H = high.

.._.'[L._.




._72_
Forage Production of Herbaceous Species

Standing crop estimates for arrowleaf balsamroot, common salsify,
Idaho fescue and downy chess brome within each of the fouf major-use
habitat types on Armstrong Winter Range at the onset of Winter in 1975
are presented in Table 15.

Arrowleaf balsamroot was the moét abundant of the four herbaceous
specigs in all but the AGSP/FEID habit;t type where it occurred at an
estimated 270 kilograms/hectare (241 pounds/aére). Total standing crop
for the area encompassed by that type on the winter range Was-estimated
at 15,417 kilégrams. Production andvstanding crops of balsamroot on
other types Qere estimated as 343 kilograms/hectare (306 pounds/acre)
and 12,485 kilograms total for the PUTﬁ/AGSP habitat type; 385 kilo~-
grams/hectare (344 pounds/acre) and 22,292 kilograms totgl for.the
PUTR/ARTR habitat type, where it was most abundant; and 203 kilograms/
hectare (181 pounds/acre), totaling 17,093 kilogréﬁs in the ARTR/FEID
habitat type.

Commén salsify was generglly the least abundant of fhe four>
species. This species provided 9 kilograms/hectare (8 pounds/agre)
or 514 kilograms total within the AGSP/FEID habitat type. Within the
PUTR/AGSP habitat type; where it was most abundant, saléify occurred
at about 13 kilograms/hectare (12 pounds/acre) fof a total standing
crop of 473 kilogrgms for the entire area. This species provided é

kilograms/hectare (7 pounds/acre), totaling 463 kilogréms within the
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TABLE 15. CANOPY COVERAGE, FREQUENCY AND STANDING CROP FOR
Balsamorhiza sagitta, Tragopogon dubius, Festuca
idahoensis AND Bromus tectorum ON ARMSTRONG WINTER
RANGE AT THE ONSET OF WINTER, 1975.%

Average
Plant Species Canopy Fre- Dry Standing
and Coverage : quency Weight Crop

Habitat Type % se n % gm/0.1m? kg/ha
Balsamorhiza sagittata

AGSP/FEID 11.95 4,2 20 65 2.70 270

PUTR/AGSP 11.00 3.5 20 55 3.43 . 343

PUTR/ARTR 9.75 2.4 20 60 3.85 385

ARTR/FEID .9.88 3.7 20 45 2.03 203
Tragopogon dubius

AGSP/FEID 0.40 0.3 20 15 0.09 9

PUTR/AGSP 1.13 0.7 20 15 0.13 13

PUTR/ARTR 0.75 0.5 20 15 0.08 8

ARTR/FEID 0.88 0.8 20 10 0.04 4
Festuca idahoensis

AGSP/FEID 21.65 3.9 20 90 2.72 272

PUTR/AGSP 2.98 1.6 20 20 0.45 45

PUTR/ARTR 6.88 1.9 20 50 1.22 122

ARTR/FEID 5.00 1.8 20 40 0.58 58
Bromus tectorum

AGSP/FEID* 0 0 20 0 o . 0

PUTR/AGSP 7.25: 2.4 20 70 0.69 ~ 69

PUTR/ARTR 7.78 3.8 20 . 50 0.58 58

ARTR/FEID 0.13 0.1 " 20 5 0.004 0.4

TEstimates are based on 5 2%5 dm plots set in 4 locations within each
‘habitat type.

* .

Although this species did not occur in any of the sample plots, it is
sparsely represented within this habitat type. The total figures
should, therefore, be considered minimal estimates. :
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PUTR/ARTR habitat type, and 4 kilograms/hectaré (3 pounds/acre) or
337 kilograms total in the ARTR/FEID habitat type.

Idaho fescue was the most abundant species in the AGSP/FEID
habitat type, providing 272 kilograms/hectare (243 pounds/acre) or
15,531 total kilograms within the eﬁtire area. Production and standing
crop estimates of Idaho fescue on other types were 45 kilograms/‘
hectare (40 pounds/acre) and 1,638 kilograms total within the PUTR/
AGSP habitat type; 122 kilograms/hectare (109 pounds/acre) or 7,064-
kilograms within the PUTR/ARTR habitat type; and 58 kilograms/hectare
(52 pounds/acre), totaling 4,884 kilograms within the ARTR/FEID
habitat tyﬁe.

Downy chess brome was not encountered in the sample plots in £he
AGSP/FEID habitat type. The standing crop estimate for this species
within the PUTR/AGSP habitat type, where it was most abundant, was 69
kilograms/hectare (62-pounds/acré)‘or 2,512 kilogramg total fbr the .
tfpe on the winter range. Downy chess brome provided 58 kilograms/
hectare (52 founds/acre) or 3,358 kilograms within the afeé of the
PUTR/ARTR habitat type and 0.4 kilograms/hectare (0.3 bounds/acre),
for a total of 34 kilograms within the ARTR/FEID type.

The four herbaceous species provided an estimated 104,095 kilo-
grams (229,488 pounds) within the area of the four major;usé habitat”

types combined.
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Since deer utilize only portions of the plant material as‘opposed
to all plant material available, production and standing érop estimates
should be considered maximél from the standpoint of forage production
for deer. Also, the availability of these plants to deer.vafies
greatly through the winter due to accumﬁlation of snow at certain
locations and/or utilization by other énimals. Af the samé fime; £hey
should be considered minimal estimates of actual production because
the data were collected in late fall after some deteridration and
utilization by insects, cattle and other animals during_SUmmef and

fall had occurred.




DISCUSSION AND CONCLUSIONS

Protein

Browse species, particularly.big sagebrush, chokecherry, bitter-
brush and Rocky Mountain juniper, generally containe& the highest p?o—
tein contents of all plants collected on Armstrong Winter Range (Figure
6). Arrowleaf balsamroot had the highest protein level among herbaceous
species, however, common salsify was about equal to‘balsémfoot during
the winter of.l975—76. Idaho fescue, which remains at least partially
gréen during the dormant period, was consistently higher in protein
content than downy chess brome, which contained the least protein of
any species sampled.

Protein values for big sagebrush on the Armstrong Range were
similar to those reported by Hickman (1975) in Oregon. Percéntages
determ;ned by Dietz et al. (1962) for this species in Colorado were
slightly higher and those reported by Trout and Thiessen (1973) in
Idaho were lower during early winter but similar in mid-winter. The
high protein content of big sagebrush throughout the year is-due,.in
part, to its fetention of greén leafy foliage (Dietz et al. 1958).
Overall proteih levels of big sagebrush for the PUTR/ARTR habitat
type were significantiy higher than those for the ARTR/FEID t&pem The
larger, more vigorous plants of the ARTR?FEID type may have higher

volatile oil content and less palatability than the shorter, less
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vigorous plants of the PUTR/ARTﬁ habitat type as was suggested by
Powell 1970. o

Protein contents of bitterbrush on the study area were generally
similar to those determined by Hickman (1975), Dietz et al. (1962)
and Trout and Thiessen (1973) for other western ranges.’ Lassen et al.
(1952) discussed a decre;se in the use of this browse plant~from fall
to winter and related it to a potential'décrease in palatability or
nutritional value. Protein levels of bitterbrush decreased asléinter
progressed, especially in 1974-75, though tﬂese differénceg weré‘not
significant.

Protein levels found in Récky Mountain juniper during this study -
were similar to those reported by bietz et al. (1962). This species
contained.significantly higher amounts‘oﬁ protein on-the PﬁTR/AGSP
and PUTR/ARTR habitat.types as compared to the AGSP/FEID‘and AkTR/fEID
types. Maruzella and Lichtenstein (1956) found thét_volafile'oils in
juniper tissue sometimes inhibit microbial activity of the ruméﬁ{ In
a study conducted by Smith (1959), this species énd big sagebfush were
reported to be about equal in preference by deer. He proposed a
potential limit for consumption of these two plants which is little
affected by the other forage available.

The high winter levels of protein determined for chokécherry on
Armstroﬁg Range have also been reported by émith (1957). According to

Buscis (1974), mule deer use of this species was high wherever it
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occurred.,

Protein contents of Idaho fescue on the study area in winter were
similar to those reported by Hickman (1975) but levels during early
spring were higher on Armstrong Winter Range. Early spfing_values for
bluebunch wheatgrass were also similar. Early spring prptein levels
of downy chess brome were lower than those reported by Dietz et al.
(19625. The significant increase in protein content of this species
from 1974-75 to 1975-76 ;ould be accounted for by inclusion of less
dessicated material during 1975-76 when more greén shoots were
available for collection and presumably for déer consumption.

A high protein percentage for grass during wintér,»similgr to
that determined‘for the sample of green grass collected &uring february,
1976, was also reported by Trout and Thiessen (1973).

It has been reported that deer cannot éufvive long on a diet of
less than 5 percent protein (Einarsen 1946); and Dietz (1965) étated
that rumen function is seriously impaired if.crude protein levels in
deer forage fall below 6 to 7 percent. On tﬁis bgsis, most browse
species on Armstrong Winter Range would be considered adequate whefe—
as protein levels of herbaceous plants may be maggiﬁal_or leés ;han

satisfactory (Table 8).

Crude Fiber

Browse plants, especially the evergreen species, contained the
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least amounts.of crude fiber while the herbaceous plants, parficularly
downy chess brome, yielded the highest levels (Figure 14).

Percentages for browse on Armstrong Winter Range were lower than
those reported by Raleigﬁ and Lesperance (1972). Crude fibef levels of
big sagebrush were less during early winter than those determined by '
Trout and Thiessen (1973), equal to those reported by Dieté et al.
(1962) and slightly higher than those found Ey Hickman (1975). Levels
of this component in juniper were generally similar to the findings of -
Dietz‘et al. (1962). The crude fiber contents of chokecherry on
Armstrong Winter Range were less than those reported by Smith (1957).-

Levels of crude fiber in grass species were similar to those
reported by Raleigh and Lesperance (1972) but percentages for Iaaho
fescue appeared to be greater than those determinéd.by Hickman (1975).

Forbes et al. (1941) stated that low digestive coefficients for
crude fiber suggest that deer do not digest thié componenf éspecially

well.

Ether Extract

The evergreen browse species on the study areé'yielded greatest
-amounts of érude fat whereas downy chess brome, éhokecherry,'ﬁootka
rose and balsamroot conpained the least (Figﬁre 15).

Values for big sageb;ush were lowér than those reported by both

Dietz et al. (1962) and Trout and Thiessen (1973) but were somewhat
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higher than levels determined by Hickman (1975). General similérities
in ether extract contents of bitterbrush were reported by bietz et al.
(1962), Hickman (1975) and Trout and Thiessen (1973). High percentages
of crude fat in juniper were also found by Dietz et qZ. (1962). Smith
(1957) reported slightly lower content of this component for choke-
cherry. Ether extract levels of Idaho‘fescue on Armstroﬁg Winter
Range were somewhat higher than those determined by Hickman (1975)

for this species.

Ash

There were similarities in ash contents for big sagebrush and
bitterbrush on the study area to the findings of both Hickman (1975)
and Dietz et al. (1962). Ash levels in juniper weré similar -to those
found by the_latter.' Hickman (1975) reported values analogous to those
of Idaho fescue collected on Armstrong.Winter Range during 1974-75
but lower than those for 1975-76.

The ﬁigh ash content of arrowleaf balsamroot (Figure 16) may, in
part, be Aue to its high calcium content. Trout and Thiessen (1973)
reported an ash content of 21.4 percent during March for Phlox épp.'
and a value of 29.41 percent during April for wild buckwheat (Lomat?um
nudicaule). These species also contained relatively high caleium

levels.




_81_

Calcium

Calcium values of big sagebrush, bitterbrush and juniper were
similar to the findings of Dietz et al. (1962) for these same plants
and were considered to be ample levels for this miﬁeral (Table 13).
Similar findings for big sagebrush were also repofted by Hickman
(1975) and Trout and Thiessen (1973). The latter found calcium
values for bittefbrush similar to those on Armstrong Winter Raﬁge but
lower than those reported by Hickman (1975). Percentages of caléium
in Idaho fescue were greater than those found by Hickman (1975).

The level of calcium in the soil has few &irécf effects on |

nutritional quality of plants (U.S.D.A. 1965).

Phosphorus

Many animals require about 0.3 percent phosphorus in their diets
for normal growth (U.S.D.A. 1965). Similar requirements for de;r
were reported by Short et al. (1969). Percentages of this element in
big sagebrush were similar to those of Dietz et al. (1962) and Hickman
(1975) but less than those of Trout and Thiessen (1973). Bitterbrush
generally contained amounts analogous to the findings of Dietz et al.
(1962) and Trout and Thiessen (1973) but lower than those reported by
Hickman (1975). Phosphorus levels of junipef Wefe lower than those
determined by Dietz et dZ. (19625. According t6 the latter, phosphorus

levels in all forage plants sampled on Armstrong Winter Range may be
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deficient with the exception of big sagebrush and chokecherry (Table
13). TIdaho fescue contained similar amounts of this element as com-

pared to the findings of Hickman (1975).

Calcium/Phosphorus

The most desirable Ca/P ratio is 2:1 - 1:2 according to Dietz
et al. (1962). Only big sagebrush approaches this dptimum‘on Armstrong
Winter Range. Other species, particularly,balsémfoot, had ratios'
which were fairly wide (Table 13).
| Ratios for big sagebrush and bitterbrush:were equatable to those
obtained by Dietz et al. (1962) and Hickmqn (1975) for_ﬁhesg species.
Though Trout and_Thiessen (1973) reported a similar ratio for bitter-
brush, a lower ratio was determined for big sageﬁrush.' The Ca/P
ratio of juniper was higher than that feported‘by Dieté et al. (1962)
as was the ratio for Idaho fescue as compared to éhe findings of
Hickman (1975), who found this value to be highest for both grasses

and shrubs when moisture content was low.

Other Minerals

The greatest amount of sodium was contained in jupipe;, whiie
the least amount was yielded by Douglas fir. Potassium percentages
were highest iﬁ big sagebrush and lowest in ér#oﬁleaf Balsaﬁroot

(Table 13).

J
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Though deer reﬁuirements for these two minerals have not been
established, potassium deficiencies are usually not common in animals.
Plants rarely contain sufficient sodium to meet the needs of animals.
Soils which are very high in this'element are Very poor for plant .
growth (U.S.D.A. 1965).

References to positive correlations between palatability apd
protein, ether extract, individual minergls or, tota} ash,Aand sugars
and soluble carbohydrates of plants have been reportéd by WesFoby
(1974), as well as negative correlations between palatability and
crude fiber. Crude fiber has been shown to be negatively cérfelated
to crude proteln in grasses by Vallentine and Young (1959). Ihis
would aisd appear to be the case on Armstrong Winter»Range Where,
for example, big sagebrush contained the highest proteiﬁ content ana
lowest crude fiber and the reverse was true of downy chess brome.’
Although general trends in ether extract content seem to show a
positive relatiénship to levels of ash in several species collected
on the study area (Tableé 11 and 12) crude fat shoﬁed no relationship

with other nutrients in the findings of Vallentine and Young (1959).
Digestibility of Forage Species
No attempt was made during the course of this study to determine

cell wall and lignin components of crude fiber or to ascértain various

digestibility differences betweén forage species sampléd on the
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Armstrong Winter Range. However, Snider and Asplund (1974) found that
twigs ranked lower in digestibility than forbs. Thus, mature twigs
are of less quality than is suggested by nutrient analysis and they
are generally poorly digested (Short et al. 1974). According to the
latter, mature browse twigs contained 20 percent lignin and 29 percent
cellulose during January. It was suggested by Hickman (1975) that
apparent digestibility of big sagebrush was higher than that of bitter-
brush, especially. during winter months. Based on comparisons with
other reéearch (Dieté et al. 1962, Tr;ut and Thiessen 1973, Hickman
1975) big sagebrush appérently varigs more from area to area in its
nutritive compositibn than does bitterbrﬁsh.

Mature grasses do not reach maximum digestibility as rapidly as
mature forbs. The former contained 8 percerit lignin and 38 percent
cellulose as compared to 12 percent lignin and 36 percent cellulose of
méture‘forbs’(Short et al. 1974). Forbs had the highest digestibilities
in tests conductéd by Snider and Asﬁluﬁd (1974.

Deer combine a high rate of digestion with a rapid rate of passage
" to supply their high‘energy needs (Snider and Asplund 1974). 'Though
a species may have a lower net enefgy value, higher consumbtion rates

can result in a better energy balance than exists with a species of

- higher net energy value (Mautz and Petrides 1971).
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Forage Production

Browse produced and potentially available to mule deer was
71,069 kilograms (156,679 pounds) for the 189.4 hecﬁares (468 acres)
of shrubland habitat types on Armstrong Winter.Range during‘fhe winter
of 1973-74, 44 percent of which was big sagebrush, 49 percent juniper
and 7 percent bitterbrush (Buscis 1974). Estimated production and
standing crop éf four herbaceous forage plants during the winter of
1975-76 was 104,095 kilograms (229,488 pounds) within the 235.6
hectares (582 acres) of the four major-use habitat types, 65 percent
of which was arrowleaf balsamroot, 28 percent Idaho fescue, 6 percent
downy chess brome and 2 percent common salsify (Table 15). Though the
entire standing crop of these herbaceous species was not available for
mule deer consumption it would appear that their pétenfial contribution
to the winter diet was sizeable and perhaps equal to or‘exceediﬁg that
of the three aforementioned browse species.

Smith (1949) correlated an increase in balsamfdot and a decrease
in big sagebrush to heavy deer use. Though Raleigh and Lesperance
(1972) stated that balsamroot is not generally utilized by deer, other
studies in addition to the present one have shown that this spécies is
an important item in their diet (Wilkins 1957, Schwarzkoph 1973, |
Buscis 1974, Nellis 1969, Trout and Thiesseﬁ 1973). Common salsify
appeared to be equal to balsamroot in nutritive value as a winter

forage item but it did not occur in appreciable quantity as compared
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to the latter. Due to its abundance on the study areé, Idaho fescue
appeared to be an important forage species though its nutritive value
is generally lower than both balsamroot and common éalsify. Downy
chess brome may be questionable as an important winfer foragé plant
due to its lower quality and quantity. Green shoots of this. species
contained high protein percentages during early spring and would
presumably afford high nutritive value during a wiptér "green-up".

In general, the }UTR/AGSP and PUTR/ARTR habitat ty?és appeared
to produce forage plants of higher nutritional value than eitﬁer ;he
‘AGSP/FEID or ARTR/FEID types. The former two types were shown to be
the most widely used on the winter range during late wihter and early
spring in 1975 (Mackie et al. 1976).

Winter browse may supply critically needed maintenance feed
(Forbes et al. 1941) but it would appe;r that herbaceous‘winter forage
plants, balsamroot in particular, also contribute considerably'to the
diet due to their general higher digestibility; rates of passage and
abundance on the range. |

Population levels are frequently determined by thé condition of
the gdme habitat used during the winter months (Smith 1959). Snider
and Asplund (1974) concluded that scaréity of forage is a more important
limiting factor in winter than low digestibility. This was apparently -
the case on Armstrong.Winter Range during 1974~75 when accumulation éf

snow reduced availability of forage, herbaceous forage in particilar.
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However, good summer range may be critical to deer for sufficient
fat deposits necessary to survive the winter in reasonably good

condition (Julander et al. 1961).
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TABLE 17. MOISTURE CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON THE ARMSTRONG WINTER RANGE DURING EARLY APRIL, 1973, AND
FEBRUARY, 1976. DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANSECTS WITEIN EACH TYPE AND MEANS ARE FOR ALL TRANSECTS
COMBINED. (T = transects within each habitat type)

AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARTR h.t. ARTR/FEID h.t. Totals
6 DY 132X SE . -TIS 6 TARTST - SE. TS ¥F 13y ix SET TR PN TR X SE X sE
Artemisia tridentata
1974-75 - - - - - - 4.5 = 4.5 = o~ 5.0 3.4 4 0.8 3.2 4.2 4.7 4.0 0.4 4.2 0.3
1975-76 - - - - ~ - 6.1 = 6.1 - 6.8 4.9 4.0 5. .8 3.5 4.4 4.0 4.0 0.3 4.8 0.4
Purshia tridentata
1974-75 - - - - - 3.8 1.6 3.0 2.8 6 4.3 3.3 = 3. 33 - - = = - 3.2 5
1975-76 - - - - = 3.1 3.0 4 2.8 2 2.8 4.0 3.0 3. 0.4 - - - = = 3.1 0.2
Juniperus scopulorum
1974-75 6.2 7.6 - 6.9 0.7 3.6 - 8.2 5.9 2.3 8.2 6.0 7.8 ” & 0.7 8.9 9.5 7.2 8.5 "0.7 7.3 0.5
1975-76 - - - 9.5% - 10.1 - 9.9 10.0 0.1 9.8 12.9 9.2 1l0. 1.1 9.6 9.7 - 9.7 05 10.1 0.4
Balsamorhiza sagittata
1974-75 5.6 - 5.6 5.6 0 4.6 5.9 4.3 4.9 0.5 4.4 - - 4. - 5.4 - - 5.4 = >} 5 ! 2
1975-76 6.1 5.2 5.4 5.6 0.3 5.4 5.7 5.2 5.4 1 5.1 3.1 3.2 3. 0.7 5.2 5.4 5.2 5.3 07 5.0 3
Festuca idahoensis
1974-75 3.6 3.7 - 3.7 05 - - - - - = 2.2 - - o7 = = = = = = 3.2 5
1975-76 2.9 3.3 3.3 3.2 0.1 2.7 - - 2.7 - 2.4 2ed 2.2 2. .09 - - 3.1 3.1 - 2.8 1
Bromus tectorum
1974-75 - = 6.1 6.1 = 39 3,7 3.6 3.7 .09 3.6 2.5 - 3. 0.6 - - e = & 3.9 0.5
1975-76 = = - = = 2.9 3.% 2.6 2.9. 073 2.5 2.3 - 2. 0.1 = - = = - 2.1 02
Tragopogon dubius
1974-75 = = o - - = = = - = - - - - — > - = < = = &
1975-76 - - - - - - = - - - - - - S = = S = S e
Prurus virginiana
1974-75 - - - - - - - - - - - - - e = S oS - - 4.2 -
1975-76 - - - 2.9} - - 4.1 = 4.1 + 2.8 = - 25 - - - = = = 3.3 0.4
Rosa nutkara
1974-75 - - - - - - - - £.55 ~ - - - - = - - = Eeity = AR
1975-76 - - - 2.5 - o g e L - - - - = - - - - = 3.0 0.5
Pgeudotsuga menaziesit
1974-75 - - - P - - - - - - - - - - - = a— DS 8052079
1975-76 - - - AV Sid s - - - - - - S s e SRl S 90 <
Green Grass? - - - - - 2:.8° -~ - 2.8 - - - - = = 3 % - - - 2.8 -
lyhere a figure appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat

types concerned, regardless of transects.

2This figure includes a sample collected from habitat type 13, Pseudotsuga menziesii/Festuca idahoensis, containing 4.72 moisture.

3This sample was collected in 1975-76 only and consisted primarily of Agropyron spicatwum and Poa spp.

-.!;(5..




TABLE 18. PROTEIN CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON TEE ARMSTRONG WINTER RANGE DURING DECEMBER (COLLECTION PERIOD
I), 1974 AND 1975. DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANSECTS WITHEIN EACE TYPE AND MEANS ARE FOR ALL TRANSECTS
COMBINED. (T = transects within habitat types)

AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARIR h.t. ARTR/FEID h.t. Totals

L I3 IR -X 182 TS 16 128 TS -X SE-T5 I IR L. T M. 7l Mo X8 X 5

Artemisia tridentata
1974-75 - - 10.1 10.1 - - 12.3 — = 1253 - 9.2 10.5 9.2 9.6 0.4 - 7.8 8.9 9.0 8.6 0.49.6 0.5
1975-76 - - - - - - 9.4 - - 8:& = 11.110.3 8.0 9.8 0.9 9.0 8.1 9.5 - 8.9 0.4 9.3 0.4

Purshiz tridentate

1974-75 - - - - - - 9.3 8.2 857 . 857 0.3 8.7 9 7.9 8.7 0.4 = & - = = - 8.7 0.2
1975-76 - - - - w81 19.3 A7 = S0°-0.7-9.31 9.2 9.7 9.3 0.2 - - = = - - 9.2 0.3
Juniperus scopulorum
1974-75 - - - - - - - - - - - - - - - - - - - - - - B -
1975-76 - - - 6.70 - 7.6 - - - 7.6 - 8.7 7.7 7.8 8.1 0.3 7.3 7.3 - - 2.3 0 7.6 .0.2
Balsamorhiza sagittata
1974-75 6.6 4.9 1.4 6.3 0.7 - 5.9 7.6 8.6 7.4 0.8 8.4 5.7 7.7 7.3 0.8 - 5.2 4.4 7.5 5.1 0.9 6.2 0.4
1975-76 5.3 5.6 5.4 S.4 0.1 6.2 8.0 5.6 - 6:6. 0.7 6.0 4.9 6.1 SUZ 0.4 6.0 4.0 5.0 = 8.0 _0.65.7 0.3
Festuca idahoensis !
1974-75 2.9 4.1 4.9 4.0 0.6 - - - 37 2 = 4.0 3.7 3.6 3.8 0.1 - 3.1 - - 3.1 = 3.8 0.2 ;;2
1975-76 4.3 4.3 3.4 4.0 0.3 - = - - = = Sk 93 Sl 5.2 0.1 = 5.4 3.1 = 4.3 1.2 45 0.3 1
Bromus tectorum
1974-75 - 3.3 3.1-3.2 0.k = 3eF 1 22 - 2.8 .0.6 3.2 2.8 - 3.0 0.2 =~ 3.3 - - 3.3 - 3.0 0.2
1975-76 - - > 14 Uglo SN - 4.1 SeANEac] - 3.9 1.0 4.3 4.6 - 4.4 0.1 5.5 » - - 55 - 4.4 0.4
Tragopogon dubius
1974-75 3.4 3.9 2.9 3.4 0.3 i 2.9°.2.5 3.8 3.1 0.4 3.0 4.0 4.4 3.8 0.4 - - 3.5 4.8 4.2 0.7 3.6 0.2
1975-76 - - - 47t - - - - - 5.8 - - - - 56 - - - - o R T S
Prunus virginiana
1974-75 - - - - - - - - - - = = = ~ -. - - - - - - = = -
1975-76 - - - 8.3t - - - 0.4 7 - -9.520.9: 985 = - 95 - = - - = e = 9025.0.5
Rosa nutkana
1974-75 - - - - - - - - - - = = = = > — = - - e = 0 o= -
1975-76 - - - 4.8 - - 56 - = 5B = S = - sn st e K9 ey Be = RG9S = 5.3 0.3
Pseudotsuga menziesiti
1974-75 - - - - - p = = = = = = = = = > - - - - = = -
1975-76 - - - - - - — @ - = = = ~ - = = = = — - - -

lyhere a figure appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat
types concerned, regardless of transects.

2This figure includes a composite sample from the PUTR/AGSP h.t. in addition to the figure from transect 28. The composite sample contained 8.62
protein, air dry weight.




PROTEIN CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON THE ARMSTRONG w1
PERIOD II), 1975 AND 1976. DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANSECTS
TRANSECTS COMBINED. (T = transects within habitat types)

RANGE DURING FEBRUARY (COLLECTION
“ITHIN EACE TYPE AND MEANS ARE FOR ALL

AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARTR h.t. ARTR/FEID h.t.

T T 2% SE s M6 18 TS X SEC 15 I3 X 31 11

TI0 X

Artemisia tridenta
1974-75
1975-76
Purghia ctridentata
1974-75
1975-76
Juniperus scopulorum
1974-75
1975-76
Balsamorhiza eagittata
1974-75
1975-76
Festuca idahoensis
1974-75
1975-76
Bromus tectorum
1974-75 = < 2.1 2.1 - 1.5 x 55 W o - 2.1 0.5 3.4 2,3 - 2.9 0.6 - - -
1975-76 - = - = = 3.7 3.7 2.1 - 3.2 0.5 3.8 4.7 - 4.3 0.5 - - -
Tragopogon dubius
1974-75 - - - - - - - == - - - - - = - - - - -
1975-76 - - - - - - - - - - - - - - - - - - -
Prunus virginiana
1974-75 - - - - - - - - - - - s - = = = - - -
1975-76 - - - 10.5' - = 10.9 - - 10.9 - 8.7 - = 8.7 - - - -
Rosa nutkana
1974-75 - - - - - - - - - - - - - - - - - - -
1975-76 - - - 6.5 - - 6.0 - S 60 I R s < e G0 . 530 e
Pseudoteuga menziesii
1974-75 - - - - - - - - - - - - - - - - - - -
1975-76 - - - - - - - - - - - - - - - - - - -

Green Grass? - - - - - 18.9 - - - 18.9 = - - - - = - - -

8.8
9.4

- - = 3.6 0.4

- - - 5.l -
- - - 6.1} -

- - - 5.92 -
SIS . |

lWhere a figure appears under a total but not under individual tramsects, it is a composite sample from an individual habitat
types concerned, regardless of transects.

2This figure represents a sample collected from habitat type 13, Pseudotsuga menziesii/Festuca idahoensis.

3This sample was collected during 1975-76 only and consisted primarily of Agropyron spicatwm and Poa spp.

type or from all habitat

-Z'es -




TABLE 20. PROTEIN CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON THE ARMSTRONG WINTER RANGE DURING EARLY APRIL (COLLECTION

PERIOD III), 1975. DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANSECTS WITHIN EACE TYPE AND MEANS ARE FOR ALL TRANSECTS
COMBINED. (T = transects within habitat types)
AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARIR h.t. ARTR/FEID h.t. Totals
TI6 O TEY T332 X SE SmiSs 76 WTIS I35 "X St B 17 1Ny SEaTh TIO X SE X SE
Artemisic trilentaia
1974-75 - - - - - - 10.8 = - 10.8 - - 10.6 9.0 9.8 0.8 9.4 - 9:3 0.¥-9.7 0.3
Purshia cridemtata .
1974-75 - - - = = 8.1 9:0 - 2.8 - 8.3 0.4 7.9 1.6 7.8 0.2 = - - - B.¥ 0.2
Juniperus scopulorwm
1974-75 7.0 6.1 - 6.6 0.5 7.7 - 9.0 = 8.4 0.7 8.4 8.7 8.5 8.5 0.1 7.0 - 6.7 0.2 7.6 0.3
Balsamorrisza sazittata
1974-75 6.2 = 5:9 6.1 0.2 5.5 5.7 8.5 - 5.6 0.1 2.5 - 7.5 = 5.4 - 5.4 - 6.0 0.3
Festuca idahoensis
1974-75 3.8 4.5 - 4.2 0.4 - ¢ - - = - - = 6.0 6.0 = - - = - 4.8 0.6
Bromus tector.m
1974-75 - - 3.0 3.0 - .0 2.6 1.9 - 2.2 20,2 2.& 2.5 2:3°0.2 & - - - 2.4 0.2
Tragopogon dubtius
1974-75 - - e =) e - s sl e Sl = - = e = 4T -
Pruwnus virginiana
1974-75 - - e - - - - - - - Sl B = - - 8.8 -
Rosa nutkana
1974-75 - - - - - - - - - 5.61 - - - - - 4.8 - 4.8 - 5.2 0.4
Pseudotsuga merziesit : R
1974-75 - - - 7.4 - - - - - - - - - - - - - 8.2! - 7.0%20.8

lWhere a figure appears under a total but not under individual transects, it is a composite sample from an individual

types concerned, regardless of transects.

type or from all habitat

2This figure includes a sample collected from habitat type 13, Pseudotsuga menziesii/Festuca idahoensis, containing 5.5% protein.

-53651-



TABLE 21.
AND FEBRUARY,

1976.

CRUDE FIBER CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON THE ARMSTRONG WINTER RANGE DURING EARLY APRIL, 1973,

DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANSECTS WITEIN EACA TYPE AND MEANS ARE FOR ALL TRANSECTS

COMBINED. T = transects within habitat types)
AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARIR h.t. ARTR/FEID h.t. Totals
TR T 2 TONeRy TS ISR TR - BE s T Al X SELXIZ BN T X LSE X~ 8E
Artemisia tridentcta
1974-75 - - - - - - 17.3 — 17.3 = = 18.3 18.7 18.5 0.2 18.1 16.9 15.5 16.8 0.8 17.5 0.5
1975-76 - - - - - - 16.0 - 16.0 - 17.7 17.9 15.5 17.0 0.8 17.4 17.8 16.9 17.4 0.3 17.0 0.4
Purshic tridenzata
1974-75 - = - = k= 25.3 23.0 24.9 24.4 0.7 25.4 26.0 - 25.7 - 0.3 - = . - = 24.9 0.5
1975-76 - - - - - 22.6 23.2 22.9 22.9 0.2 23.7 3.8 254 27.9 3.5 - = = - = 25419
Juriperus scopulorwr
1974-75 23.6 23.6 - 23.6 -0 21.1 = 19.9 20.5 0.6 21.2 20.9 20.1 20.7 0.3 2.2 19.6 23.9 21.3 1.4 22.4 0.5
1975-76 e * - 20.0' - 21.6 = 21.1 21.4 0.2 22.8 26.5 22.0 23.8 1.4 22.8 24.8 = 23.8 1.0 22.7 0.7
Balsamorkiza sagittata
1974-75 30.0 = 32.5 31.3 1.3 37.6 24.5 21.2 27.8 5.0 32.1 = - 32.1 -~ 23.9 = = 23.9 = 28.8 2.2
1975-76 3.5 20.5 29.4 28.1 4.1 29.3 26.6 28.3 28.1 0.8 29.4 34.3 27.0 30.2 2.1 27.1 25.327.1 26.5 0.6 28.2 1.1
Festuca idahoensis
1974-75 34.1 39.3 = 36.7 2.6 = = - - - - 36.0 - 36.0 - - - - - ™ 36.5 1.5
1975-76 26.0 27.9 37.1 30.3 3.4 31.6 = = 31.6 e 35.5 31.% 3%.2 33.7 1.2 = - 22.0 22.0 = 30.7 1.8
Bromus tectorwm
1974-75 - - 42.1 42.1 o 41.4 41.0 38.6 40.3 0.9 40.9 43.8 - 428 1.4 - - - - - 41.3 0.7
1975-76 - - - - - 40.2 41.9 43.0 41.7 0.8 40.7 35.3 - 38.0 2.7 - - - - ~ 40213
Tragopogon dubius
1974-75 - - - - - - - - - - - - - - .= - - = = = 32,81 <
1975-76 - - - - - - - - - = - = - A - = =8 b= 3gipin o
Prunus virginiana
1974-75 - - - - - - - - - T = = - = - = = = = = 22,91 -
1975-76 - - - 234 - - 2.3 ~ 2.3 -~ 20.8 - - 20.8 - - = R 7 R
Rosa nutkana
1974-75 > — = = = - - - 28.41 - - = - as - 31.7 - - 31.7 - 30.1 1.6
1975-76 - - - 30.2} - - 28.3 - 28.3 - - - - - - 29.8 - = 29.8 -~ 29.4 0.6
Pseudotsuga menziesii
1974-75 - - - 20.5' - - - - - - - - - - - - - - 19.6) - 20.62 0.6
1975-76 - - - - - - - - =5 - - - - - - - - - = 20.2! -
Green Crass? - - - - - 17.3 = Sl ~ - - - - o - = = = St [0 20
lWhere a figﬁre appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat

types concerned, regardless of transects.

2This figure includes a sample collected from habitat type 13, Pseudotsuga menziesii/Festuca idahoensis, containing 21.8% crude fiber in 1974-75.

3This sample was collected in 1975-76 only and consisted primarily of Agropyron spicatwn and Poa spp.

- ésés -




TABLE 22.
AND FEBRUARY, 1976.
COMBINED. (T = transects within habitat

ETEER EXTRACT CONTENT OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON It
DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANS

types)

ARMSTRONG &

R RANGE DURING EARLY APRIL,

1975,

TYPE AND MEANS ARE FOR ALL TRANSECTS

AGSP/FEID h.t.

PUTR/AGSP h.t.

PUTR/ARIR h.t.

ARTR/FEID h.t.

Totals

T14 13 132 X SE T15 T6 T28 X SE T5 7 TI33 X SE T17 T31 Tl X SE X SE

Artemisic tridentaza

1974-75 - - - - - - 9.7 - - ~ 10.6 9.6 10.1 0.5 11.6 11.7 10.8 11.4 0.3 10.7 0.4

1975-76 ~ - - - - =£-8,3 - 8 =% AN T . 6002 0.7 k. SR8 8.2 005 . 9.F 4.5
Pursnia tridevzata

1974-75 = - o= = = 5.1 6.1 5.0 5.4 0.4 4.8 6.3 = 5.6 0.7 - - - - - = §

1975-76 - - - - = 7.5 5.1 6.3 6 0.7 6.2 6.6 6.6 6.5 0.3 = - - - - 6.4 0.3
Junizerus scopulorwrm

1974-75 15.2 15.4 - 15.3 0.1 18.4 - 18.3 18.4 0.05 17.9 17.3 12:9° 12.7 0.2 7.0 20.115.0 17.§ 1.5 17.3 0.5

1975-76 = — = 15.70 - 17.3 = 15.4 16.4 0.9 15.3 17.4 137 15.5 1 14.8 13.8 = 14.3 0.5 15.4 0.5
Balsamorhiza sagittata

1974-75 2.5 - 2.5 2.5 2.4 5 2.0 2.3 0.2 2.8 e = 2.8 - 2.4 - - 2.4 - 2.4 0.1

1975-76 3.2 3.2 3.5 33 0.1 3.7 8 3.1 3.2 0.3 3.3 4.3 4.0 3.9 0.3 2.5 5.4 2.9 3.6 0.9 3.5 0.2
Festuca tdahcensis

1974-75 4.2 2.2 ~ 1.0 e s - = * - 2.8 = 2.8 = = & = - - 3.1 0.6

1975-76 6.1 5.3 - 6.5 6.0 0.4 5.3 =~ - 5.3 - 5.3 7.0 6.1 6.1 0.5 - - 5.9 59 - 5.9 0.2
Bromus tectorum

1974-75 == = 0.9 0.9 - 8.:9.1.3 0.8 1.0 0.2 1.1 1.2 = 1.2 0.05 = o - = = 1.0 0.1

1975-76 - = = - - 2.8 1.5 0.9 1.7 0.6 1.8 2.6 ~S - R = - = - - 1.9 4
Tragopogon dubius

1974-75 - - - - - A - - - - - - - - - = e = .= 6.8 -

1975-76 - - - - - - - - - - - - - - - - - - - - 9.2! -
Prunus virginiana

1974-75 - - - - - - - - - - - - - - . - - =l - - - 33l oS

1975-76 = = = 3.3 - = 2.9 = 2.9 - 2.3 = - 2.3 = - = = - - 2.8 0.3
Rosa nutkana

1974-75 - - - - - - = = Sspgt - - - - = b= ol TS T S S e

1975-76 - - - 2.6l - - 2.9 =0 2.9 = - - - - - 3.2 = = 30 W N2gni000
Pgeudotsuga menziesiti

1974-75 - - - 8.4l - - - - - - - - - - - - e gt - TR 52056

1975-76 - - - R - - - - - - - - A - A I
Green Grass? - - - - - 4.8 - - 4.8 - - - = = - = = 2 = - 4.8 -
Iyhere a figure appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat

types concerned, regardless of transects.

2This figure includes a sample collected from habitat type 13, Pseudotsuga menzieeii/Festuca idahoensis, containing 10.6% ether extract in

3This sample was collected in 1975-76 only and consisted primarily of Agropyron spicatwm and Poa spp.

1974-75.

00




TABLE 23. ASH CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT IYPES ON THE ARMSTRONG WINTER RANGE DURING EARLY APRIL, 1973, AND
FEBRUARY, 1976. DATA ARE PERCENTAGES OF AIR DRY WEIGHIS FOR INDIVIDUAL TRANSECTS WITHIN EACE TYPE AND MEANS ARE FOR ALL TRANSECTS
COMBINED. (T = transects within habitat types)

AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARIR h.t. ARTR/FEID h.t. Iotals
TS, T X . SEL TESL. 6, 128 R SEL Ty T T X sE U T ML T EsEn s e
Arzemisia tridentaic
1974-75 - - - - - - 3.4 = 3.4 o - 2.6 3.0 2.8 0.2 2.9 281 3.0 2.9 68:.06. 3.0° 0.1
1975-76 - - - - - - 2:2 - 257 - 2.5 3.1 2.4 2.7 0.1 2.6 2.5 2.8 2.6 0.09 2.7 0.3
Purshia tridentatc
1974-75 - - - - - 2.1 3.1 2.4 2.5 3 2.4 1.9 - 2:2 0.2 - - = - - 2.4 0.2
1975-76 - - - - = 2.3 2.5 1.9 2.2 0.2 1.8 2.0 1.9 1.9 0.06 - - = s = 2.1 0.1
Juniperus scopulorum
1974-75 5.4 5.0 = $.2, 82 3.4 - 4.8 4.1 0.7 3.7 3.5 4.4 3N 0.3 3.4 4.4 5.1 4.3 0.5 4.3 <3
1975-76 - - - 4.4t - 2.6 - 3.0 2.8 0.2 2.8 3.1 3.3 31 -0.1 3.0 3.2 - 3.1 0.1 3.2 o e
Balsamorniza sagittata
1974-75 12.3 — 9.0 10.7 1.6 24.6 23.2 31.1 26.3 2.4. 17.8 - - 17.8 - 2.1 = = 2.1 - 17.2 3.8
1975-76 10.0 10.7 8.2 9.6 0.7 8.0 11.2 9.8 9.7 0.9 9.5 8.3 12.4 10.1 1.2 11.9 9.9 11.0 10.9 0.6 10.1 0.4
Festuca idahoensis
1974-75 8.6 8.0 = 8.3 0.3 - 2 % = = L 6.6 - 6.6 - - = - - - 7.7 0.6
1975-76 9.8 11.8 9.1 10.2 0.8 13.0 - - 13.0 - 7.4 8.2 9.4 8.3 0.6 - == 1332 3.2 - 10.0 0.7
Bromus tectorwm
1974-75 - - 4.6 4.6 -~ 3.0 4.6 3.1 3.6 0.5 2.9 3.7 = 3.3 0.4 - - - - - = 4 e3
1975-76 - - - - = $:3 6.9 4.3 5.5 0.8 5.5 7.0 = 6.3 0.7 = - * = > 5.8 0.5
Tragopogon dubius
1974-75 - - - - - - = - - = = = = = - = = = = = = =
1975-76 - - - - - - - - - - - - - - - - - - - - 67 -
Prunus virginiana
1974-75 - - - - - = - = = = - — - = = = = = = - 54k <
1975-76 - - - 5.0} - - 3.6 = 3.6 - 3.7 - - 3.7 - - - = - - 4.1 0.5
Rosa nutkana
1974-75 = = = = = = = = = > = = = = s = = = = = 3.4 -
1975-76 - - - 3.30 - - 4.1 - 4.1 - - - - - - - - = - - 9T 0L%
Pgeudotsuga menziesiti
1974-75 - - == 341 = - - - - - - - - - - - =T ol 2800 20627003
1975-76 - - - - - - - - - - - - - - - - - - - - 3.3 -
Green Grass’® - - - - B 11.6 .- - 11.6 - - - - - - = = = - =L 16, -

lWhere a figure appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat

types concerned, regardless of transects.
2This figure includes a sample collected from habitat type 13, Pseudotsuga menziesii/Festuca idahoensis, containing 2.0% ash in 1974-75.

3This sample was collected in 1975-76 only and consisted primarily of Agropyron spicatwm and Poa spp.

SHol"




TARLL 24, KUTKITIVE COMPOSITION OF MAJOUR MULE DEER FORAGL PLANTS ON FOUK HABITAT TYI'ES ON THE ARMSTRONG WINTER KANGE DURING EARLY APRIL, 1975, AND
FERRUARY, 1976,  DATA AKE PERCENTAGES OF ALK DRY WEIGHTS.

hos~- Potas:
Moluture Proteln Ether Extract Ash Crude Fiber Calcium phorus  Ca/P*  Sodium  sium _ Na/K*
1974-75 197576 197475 1975-76  1974=75 1975-76 1974-75 197576 1974-75 1975-76 1975-76 1975-76 1975-76 1975-76 1975-76 1975-76

bebominioo tefdentata

AGSE/FETD hot. - - ¢
6.1 10.8

PUTRIAGSE Dot b5 9.4 9.7 8.3 3.4 2.7 17.3 16.0 0.53 0.19 2.8 0.02 0.55 0.04
PUTR/AKTR . t. 4.2 5.2 9.4 9.7 10.1 10.2 2.8 2.7 18,5 17.0 0.46 0.17 2.1 0.04 0.72 0.05
AR FLID Dot 4.0 4.0 9.3 9.4 1.4 8.2 2.9 2.6 16.8 17.4 0.48 0.18 23 0.03 0.80 0.04
Total! 4.2 4.8 9.7 9.5 10.7 9.1 3.0 2.7 17.5 17.0 0.48 0.18 2.7 0.03 0.73 0.04

Paraliio tpidentata

AGEEFELD Bt - - * o ¥ - - -

PUTK/AGSY Bt 2.8 2.8 4. 9.0 5.4 6.3 2.5 2.2 26,4 22.9 0.62 0.11 5.5 0.02 0.25 0.08 .
PUTH/ARTR hot. 3.8 3 7.8 9.1 5.6 6.5 2.2 1.9 25.7 21.9 0.52 0.12 bL.ob 0.02 0.23 0.07
ARIR/FEID bt - - - - - - - - - - - = o - - -

totat? 3.2 5ol 8.1 9.1 9.5 b.4 2.4 2.1 24.9 25.4 0.58 0.12 5.0 0.02 0.24 0.07

iy eyl omen

AGEI/FELD et 6.9 9.9 6.0 7.1 V7 S G 1 5.2 4l 23.6  20.0 1.29 0.13 9.9 0.01 0.60 0.02
PUTR/AGHE h. L. 5.9 10,0 B4 8.3 18,4 16.4 Gl 2.8 20,5 2.4 0.96 0.16 6.0 0.06 0.3 0.19
FUTR/ARTK DL, 7.3 10.6 B 257 7.7 135 3.9 3.1 20,7 23.8 1.03 0.14 7.5 0.03 0.51 0.06
ARTK/FELD bt 8.5 9.7 0.7 7.8 1.4 14,3 4“3 3.1 21:3 238 1.03 0.14 7.6 0.06 0.53 0.13
fotat ! Faaer dodit 7.6 7.8 1737 154 4.3 3.2 21,4 22,7 1.04 Ol + S 0.04 0.48 0.1

Fonogiar 000 ama

ACSF/FEID bty - 2.9 - 10.5 - 3.3 - 5.0 - 23.4 1.43 18 7.9 0.006  0.59 0.01
PUTR/AGEP h.ot. - 4.1 - 10.9 - 2.9 - 3.6 - 24.3 1.47 0.2 7.4 0.03 0.44 0.07
PLTR/ARTR bt - 2.8 - 8.7 - 2.3 - 3.7 - 20.8 1.70 15 1.3 0.03 0.3 0.09
AKTR/FEID hot. = i< " & - = Z g i 3 3 & A Sl = (2

totatl! 4,27 3.0 H.8°  10.0 .12 2.8 3. 14 4l 22,9° 22.8 1.53 0.18 8.9 0.02 0.46 0.06

Beonber Vi CR e

AGSIZFELD bt - .5 - 6.5 - 2.6 - 3.3 - 30.2 - - - - = o
PUTR/AGSE h.t. 4.5 3.5 9.6 6.0 2.9 2.9 - 4.1 28.4 28.3 - - - - - %
PUTH/AKTR h.t. - - - - - - - - - = = & = S -
AKIK/FEID hot. - - W8 5.0 29 3.2 - - 3.7 29.8 - - . - - P
Toral! 4.5 3.0 5.2 5.6 2.9 2.9 .44 3.7 30.1 29.4 - - = - = >

L tivged menateaf i
AGSIFEID ot 5.7 = 1.4 - 8.4 . 1.1 - 20.5 - = - s = - "
FUTKIAGSE WL, - - - - - - - - - = - <
PUTR/ARTR h.t. - . - - - - - -

ARIR/ZVEID hot. 5.% = H.2 - 9.4 > 2.8 * 19.6 > = - -

total! 5.3 5,47 7.0 5,97 9.5 A 1.6 P 20.6 20.2% 0.89° 0.127 7.42

alnamonh . nog vt bata

AEITEEID Wt 5.0 5.0 UN 9.4 2.5 1.3 10.7 9.6 3.3 28.1 2.66 .06 48.1 0,008 0.08 0.10
PULRZAGEE ot Ay ) ) 6.1 2.3 3.2 26,1 9.7 27.8 28.1 2.5 .07 3.7 0.008 0.08 0.11
FUIR/ARTR bt Wb 3.8 ] 6.3 2.8 1.9 17.8 10,1 32, 30.2 2:33 .06 37.5 0.008  0.09 0.09
AKTRZFELD b.t. 5.4 5.9 Y4 4.3 2.4 1.6 2.1 10.9 23.9  26.5 2.91 .09 32.1 0.01  0.10 0.09
Fotal! 5.1 5.0 6.0 9.8 2.4 3.5 17.2 10.1 28.8 28.2 2.61 .07 38.3 0.009 0.09 0.10

st dabiiuw

AGSE/FELD Bt - - . - - - - - - =
FUTR/MEE bt - - - - - - - - >,
PUTR/AKTR bt - - - - - : - - X < 4
ARITR/FEID bt - - = - 8 G 2 = > = . — —

tutat! - b A b.by 6:1% 6.8¢ 9.2¢ - 4. 77

Featuse tdahoenoie

AGSEJELID bt 3.2 3.2 b.2 4.0 3.2 6.0 8.9 10.2 36.7 30.3 0.46 .05 8.7 0.007 0.29 0.03
PUIR/AGSE hot. . 2.7 = 7.6 - 5.3 - 13.0 i e 3156 0.40 4 2.9 0.02 0.03
PUTR/ARTK bt 2.2 2.4 6.0 6.2 2.8 6.1 6.6 8.3 36.0 33.7 0.40 .10 4.3 0.01 0.05
ARTR/FEID h.t. - 3.1 - 5.0 - 5.9 - 11.2 - 22.0 0.48 11 4 0.008 0.03
totat! 3.2 2.8 4.8 5.4 3.1 5.9 7.7 10.0 36.5 30.7 0.43 .09 5.8 0.01 0.03

Py Lo tomen

AMSPFEID Wty 6.1 - 1.0 - 0.9 » L.b - 42.1 - (s - (] 4 it

FUTR/AGSY hot. 3.7 2.9 2.2 3.2 1.0 1.7 3.6 5.5 40.3 41.7 0.26 05 6.3 0 0.09
PUTK/ARTR bt 3. 2.4 2.5 4.3 1.2 2. 3.3 3 42.4 18.0 0.35 06 5.8 0.16 0.06
ARTR/FEID h.t, - = * - = & > : i = = L3 19 i o 208 % = I
total! 3.9 2.7 2.4 1.6 1.0 . 3.7 5.8 41.3 40.2 0.29 .05 6.1 0.008 0.10 0.08
Creen Grans! - 2.8 ~ 18.9 - 4.8 L3 11.6 » 17.3 0.59 0.25 2.4 0.03 1.20 0.03

*Hatlow were calculated from orfginal data flgures which were not rounded tu the nearest decimal.

Liotuly reprusent aversges of ull wauplen collucted aurlng tnese perlods and do not necessarlly represent averages of habltat type values.

ntative of a composite wumple.

YCallected (rom PUTR/ARTK h.t., transect This sample conslisted primarily of Agropyron ppicatum and Poa spp.

15, during o "green-up".




TABLE 25. CALCIUM AND PHOSPHORUS CONTENTS OF MAJOR MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON THE ARMSTRONG WINTER RANGE DURING FEBRUARY,
1976. DATA ARE PERCENTAGES OF AIR DRY WEIGHTS FOR INDIVIDUAL TRANSECTS WITHIN EACH TYPE AND MEANS ARE FOR ALL TRANSECTS COMBINED.
(T = transects within habitat types)

AGSP/FEID h.t. PUTR/AGSP h.ct. PUTR/ARIR h.t. Totails
47 T13. 132 X ~USE. SO TES - Th T2R XS 5 17 3% X SEC T17 X SE
CALCIUM
- - - - - - 0.33 > .53 = 0.8 0C.sl 0.46 .46 .01 0.38 0.50 0.57 0.48 .06 s G2
- - - - - 0.64 0.69 0.52 0.62 .05 0.56 0.48 - 0.52 .04 - - - - - 04
- - - 1.29} - 0.84 - 1.08 0.96 .12 c.98 1.19 0.92 1.03 .08 0.97 1.08 - 1.03 .06 1.04 .05
2.65 2.96 2.36 2.66 .17 2.45 2.54 2627 2.54...05 2.56 2.09 2:40. 2.35 .1& 2.79 2.87 3.08 2.91 .09 2.61 .08
Festuca tlanoensis 0.48 0.44 0.47 0.46 .01 0.40 - - 0.40 - 0.40 0.38 0.42 0.40 .01 - - 0.48 0.48 - 0.43 .01
Bromus - - - - - 0.28" - 0.23 0.26 .03 0.35 — = 0.35 - - - - = - 0.29 .03
Tragopocon dubius - - - - - - - - - - = = = o 2 = = - - - - -
Prunus vi 7 - - - 1.43} - = 1.7 - 1.47 - 1.70 - - 1.70 - - - - - - 1.53 .09
Fos - - - - - - - - > - — = - = = = = = = - - -
Pseudotsuga menziesii - - - - - - = - - = - = = o & » = > - - 0.89% - I
Green Grass? - = - - - 9.59 "~ = 0. 5 == = = = = - = = = = - 0.59 - 3
o
W
PHOSPHORUS S
Artemisia trid - - ~ - - = .19 - R .18 .18 -15 X7 =01 .17 17 19 .18 .01 0.18 .004
Purshia tricden = = - - = <30 13 .11 .11 .01 .11 .13 - .12 .01 e : = - - 0.12 .004
Juniperus sz - = - 130 - 230 = .17 .16 .01 12 .14 .16 .14 .01 -13 A4 - .14 .01 0.4 .007
Balsamorhiza s .07 .05 .05 .06 .01 07 .07 .08 .07 .01 .06 .07 .06 .06 .01 .09 .10 .08 .09 .01 .07 .C06
Festuca idahoe .06 .05 .05 .05 .01 14 - =~ AR - .09 .12 .08 .10 .01 - = ) 6 VD = .09 .01
Bromus tectorwm = = = - - 06 = .03 .05 .01 .06 = = 06 - = - - = - .05 .01
Trazopczon Zubiue o » - = - o~ ® 7 = = = T . e &t = 2 b7 > = = -
Prunus virginiara - - - .18! - - 200 - .20 - 215 = - a5 = - ~ = - - .18 .02
Rosa nutkana - - o - s - - - - o i R = = o = T = = 5 - o~
Pseudotsuga menziesii - - - - - = = - = - 7 = 1 o 5 - - o % - 0.12! -
Green Grass? - - - - - ~23 = = 25 = - - - = = = = - - - 0.25 -

lyhere a figure appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat
types concerned, regardless of transects.

2This sample consisted primarily of Agropyron spicatwm and Foa spp.




TABLE 26. SODIUM AND POTASSIUM CONTENTS OF MAJOR

1976. DATA ARE PERCENTAGES OF AIR DRY
(T = transects within habitat types)

MULE DEER FORAGE PLANTS ON FOUR HABITAT TYPES ON THE ARMSTRONG WINTER RANGE DURING FEBRUARY,
WEIGHTS FOR INDIVIDUAL TRANSECTS WITHIN EACH TYPE AND MEANS ARE FOR ALL TRANSECTS COMBINED.

AGSP/FEID h.ct. PUTR/AGSP h.t. PUTR/ARIR h.t. ARTR/FEID h.t. Totals
4. "8 il | X SELATS. X6 128 X SE- - s 'S - 133 - X0 SEL IR T Wi X SE X sB
SODIUM
Artemisia tridentcta - - - - - . .02 = .02 s .03 .04 .04 .04 .01 .02 .02 .05 .03 .01 0.03 .004
Pursnic tridentata - - - - - .02 .02 .02 .02 0 .02 .01 = .02 .01 = = - - - 0.02 0
Juniperus scopulorum - - - ol - 06 - .06 .06 O .02 .05 .006 .03 .01 03 .09 - .06 .03 0.04 .01
Balsamorhisa sagittcta .009 .007 .007 .008 O .009 .009 .007 .008 O .007 .01 .008 .008 0 .009 .01 .01 .01 - 0.009 0
Festuca idahoensis .007 .008 .007 .007 O .02 - - .02 = .01 .02 .01 .01 .006 - = .008 .008 - 0.01 0
Bromus tectorum - - - - - .009 - .005 .007 O .01 - - 0 = = - = - - 0.008 0
Tragopogon dubius - - - - - - - - - - - - - - - - - - - - - -
Prunus virginiana - - - .006! - = % 03 - .03 - .03 - - 03 = = = - - - 0.02 .006
Rosa nutkana - - - - - - - - - - - - - - - - - - - - - -
Pseudotsuga menziesii - - - - - - - - - - - - - - - - - - - - 0.005! -
Green Grass? - - - - - 03 - - - - - - - - - - - - - - 0.03 -
POTASSIUM
Artemigia tridentata - - - - - - .55 - 33 = .59 .92 .66 aJ2 rok .88 ¥ NT3 .80 .05 0.73 .05
Purshia tridentata - - - - - .26 .27 .22 oy B2 22 .23 - 23 0% ~ - = - - 0.24 .009
Juniperus scopulorum - - - .601 - .40 - 27 .3 .06 .42 .62 .70 .51 .09 .59 .46 - .53 .06 0.48 .05
Balsamorhisza sagittata .10 .07 .07 .08 .05 .06 .09 .08 .08 .01 .07 .10 s & § 09 .01 .09 10 .11 .10 .01 0.09 .006
Festuca idahoensis .35 vd? W24 .29 .03 41 - - o s I .39 .54 «39 .46 .05 - - «32 <32 = 0.3% .03
Bromus tectorum - - - - - 08 = .07 .08 .01 .16 - - 16 = - - - - - 0.10 .03
Tragopogon dubius - - - - - - - - - - = - - - - - - = - - = -
Prunus virginiana - - - 591 - - L4k - NV .34 - - 3 - - - - - - 0.46 .08
Rosa nutkana - - - - - - - - - - - - - - - - - - - - - -
Pseudotsuga menziesii - - - - - - - - - - - - - - - - - - - - 0.65! -
Green Grass? - - - - - 1.20 - - 1.20 = - - - - - - = s = =320 =

lWhere a figure appears under a total but not under individual transects, it is a composite sample from an individual habitat type or from all habitat
types concerned, regardless of transects.

2This sample consisted primarily of Agropyron spicatwm and Poa spp.

“yolL=




TABLE 27. CALCIUM/PHOSPHORUS (Ca/P) AND SODIUM/POTASSIUM (Na/K) RATIOS FOR MAJOR MULE DEER FCRAGE PLANTS ON

FEBRUARY, 1976. (T = transects within habitat types)

THE ARMSTRONG WINTER RANGE DURING

AGSP/FEID h.t. PUTR/AGSP h.t. PUTR/ARTR h.t. ARTR/FEID h.t. Totals
T4 T13 T32 X SE TS5 Té T28 X SE T5 17 133 X SE 7 TR ‘T X SE X SE
Ca/pP
Artemisic :ridenmtcta - - - - - - 2.8 — 2.8 - = 2.7 2.4 3.1 2.7 0.2 S22 229 3000 2T 0.3 2.7 9.
Purenia tridentatc - - - = - 6.4 5.3 4.7 5.5 0.6 5.2} 3.7 - 4.4 0.7 - - - - - 5.0 0.4
Juniperus sccpulorum - = - 9.9 - b= 6.4 6.0 0.4 8.2 8.5 5.8 7.5 0.9 i DI Y B 7.6 0.1 7.5 0.5
Balsamorhiza sagittata 37.9 59.2 47.2 48.1 6.2 35.0 36.3 32.8 34.7 1.0 42.7 29.9 40.0 37.5 3.9 31.0 28.7 38.5 32.7 3.0 38.3 2.5
Festuca idahoensis 8.0 8.8 9.4 8.7 0.4 29" = i 2.9 - 4.4 3.2 5.3 &3 0.6 - = &4 &4 - 5.8 0.9
Brorus tectorwm - - - - - §.7 - 7.8 6.3 1.5 5.8 = = L IS — = - = - 6.1 0.9
Tragopogon dubius - - - - - - - - - = - - = - = = = - - - - -
Prunus virginiana - - - 7.91 - = TR - T w 3FH = =5 .3 - - L) - - B9 1.2
Rosa nutkana - - - - - - - - - - - - - - = - - - - - - -
Pseudotsuga menziesii - - - - - - - - - - - - - - - - - - - - 7.4 -
Green Grass? - - - - - 2.4 -~ - 2.4 - - - - - - — - - - - 2.4 -
Na/K

Artemisia tridentata - - - - - - .04 - 08 - .05 .04 .06 .05 .006 .02 .03 .07 .04 .02 0.04 .008
Purshia tridentata < - - - - .08 .07 .09 .08 .006 .09 .04 - .07 .03 = = = = - 0.07 .009
Juniperus scopulorum - =~ = .02 - -2D = .22 .19 .06 .05 .12 .01 .06 .03 JO58 20 — .13 .08 0.11 .03
Balsamorhiaa sagittata 09 ;100 10 10 .006 .15 .10 .09 .11 .02 .10 .10 .07 .09 .012 .10 .10 .09 .10 .006 0.10 .006
Festuca idahoensis .02 .03 .03 .03 .006 s = - <05 = .03 .04 .03 .03 .006 S = .03 03 = 0.03 .004
Bromus tectorum = - = - = b & .07 09 .02 .06 - = 06 -~ = - - - - 0.08 .02
Tragopogon dubius = = ~ - = = =~ = = - = = g = - = = = - = = -
Prunus virginiana = = = .01l - r .07 - o .09 - - o9 = = < ) - = 0.06 .02
Rosa nutkana - - - = = = = - = = = = = = = - = - = = = =
Pseudotsuga menziesii - - - - - - - - - - - - - = - - - =5 0.01! -
Green Grass? - - - - - .03 - - .03 - - - - - - - - - - = 0.03 -

lwhere a figure appears under a total but not under individual transects, it is a composite sample from an
types concerned, regardless of transects.

2This sample consisted primarily of Agropyron spicatum and Poa spp.

individual habitat type or from

all habitat
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