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Abstract

Forested foothills of the Wallowa Mountains in northeastern
Oregon provide spring and early summer range for deer and elk.

Deer and elk uge varied hoth bhetween plnnf communities and

seasonally within plant communities. Plant species composition of
big game diets also varied with season. Bunchgrass and logged
communities collectively occupying 57% of the land area studied,
provided 90% of the big game diet during spring and early summer.
Grasses made up 529% of the diet, forbs 38%, and browse 10%.
Timothy and western goatsbeard were the two most important
species consumed by big game. Pellet groups did not reliably
estimate the value of various communities to deer and elk for
forage use.

Forested foothills of the Wallowa Mountains in northeastern
Oregon provide habitat for mule deer (Odocoileus hemionus hemi-
onus) and Rocky Mountain elk (Cervus canadensis nelsonii) dur-
ing the winter, spring, and early summer. This area also provides
an important source of timber, water, fish, recreation, and summer
forage for livestock. Through assessing the value of plant commun-
ities and the impact of logging practices for deer and elk, land
managers can deal more effectively with the competitive relation-
ship between big game and other land uses.

Objectives of this study were to: (1) determine the importance of
various plant species in the diet of deer and elk; (2) evaluate deer
and elk preferences for different plant communities including for-
ested communities that have been clearcut and seeded to forage
plants, and (3) evaluate differences and/or similarities between
forage utilization and pellet group densities to estimate the value of
various plant communities for deer and elk forage.

Study Area

The study area was located in the foothills of the Wallowa
Mountains in northeastern Oregon at the Eastern Oregon Agricul-
tural Research Center, Union Branch. Elevation ranges from 1,006
to 1,219 m. Habitat types identified in the study area were ponde-
rosa pine-bluebunch wheatgrass (Pinus ponderosa-Agropyron
spicatum); ponderosa pine-snowberry (Pinus ponderosa-
Symphoricarpos albus); Douglas fir-snowberry (Pseudotsuga
mencziesii-Symphoricarpos albus) Douglas fir-ninebark (Pseudot-
suga mencziesii- Physocarpus malvaceus); and grand fir-pachistima
(Abies grandis- Pachistima myrsinites) as determined from the keys
in Daubenmire (1970) and Daubenmire and Daubenmire (1968).
The grand fir-pachistima habitat type was represented by a grand
fir-adenocaulon (Abies grandis-Adenocaulon bicolor) commun-
ity. A Sandberg bluegrass-Kellogg onion (Poa sandbergii-Allium
anceps) community was also important in the study area but it did
not reflect any previously identified habitat type. These habitat
types correspond with Hall’s (1973) plant community types as
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follows: ponderosa pine-bluebunch wheatgrass with ponderosa
pine-wheatgrass; ponderosa pine-snowberry with ponderosa pine-

Douclas fir-snowherrv-oceansnrav fHolodiscus discolor): Doue-
g:as nr-snowboerry-oceanspray (Holodiscus discolor); 1oug

las f1r -snowberry and Douglas fir-ninebark with ponderosa
pine-Douglas fir-ninebark; grand fir-pachistima with white fir-
twinflower-forb (Abies concolor- Linnaea borealis); and Sandberg
bluegrass-Kellogg onion with bluegrass scabland. Although both
Douglas fir habitat types fall within Hall’s ponderosa pine-
Douglas fir-ninebark community type, the Douglas fir-snowberry
habitat type was located on a west aspect while the more mesic
Douglas fir-ninebark habitat type was on a northwest aspect.

Understory production in the bunchgrass communities, Sand-
berg bluegrass-Kellogg onion and ponderosa pine-bluebunch
wheatgrass, averaged 343 kilograms per hectare (Table 1); and tree
canopy cover was 4% or less (Miller and Krueger 1976). Under-
story production in the three forested communities, ponderosa
pine-snowberry, Douglas fir-snowberry, and grand fir-
adenocaulon varied from 69 to 138 kilograms per hectare. Tree
canopy cover ranged from 55 to 91% for these forested communi-
ties. Also contained within the study area was a 27-hectare forest
clearcut. The area was logged in 1969, burned in July 1970, and
seeded in September 1970 to timothy (Phleum pratense), tall oat-
grass (Arrhenatherum elatius), white Dutch clover (Trifolium rep-
ens), Manchar smooth brome (Bromus inermis), orchardgrass
(Dactylis glomerata), and blue wildrye (Elymus glaucus). Habitat
types contained within the logged area included ponderosa pine-
snowberry, Douglas fir-ninebark, and grand fir-pachistima. Plant
communities established in the clearcut were: Kentucky bluegrass-
goatsbeared (Poa pratensis- Tragopogon dubius) in the ponderosa
pine-snowberry habitat type; ninebark-timothy in the Douglas
fir-ninebark habitat type; and timothy-orchardgrass in the grand
fir-pachistima habitat type. Understory production ranged from
564 to 622 kilograms per hectare during the study period (Table 1).
Miller and Krueger (1976) give a more detailed description of these
communities.

Methods

Herbage and browse production, forage utilization and pellet

Table 1. Percent composition by community, total production, and percent of spring and early summer
diet of big gome from each stand on the study area (March-July 1973)

PERCENT TOTAL PERCENT
COMMUNITIES COMMUNITY | PRODUCTION DIET TOTAL
OMPOSI TION kg/ha GRASSES[FORBS | BROWSE.
BUNCHGRASS
Sandberg bluegrass-Kellogg onion 8 345 3 4 o] 7
Ponderosa pine-bluebunch wheatgrass 18 342 16 ! o] 17
FOREST
Ponderosc pine - snowberry 14 138 t 3 t 3
Douglas fir - snowberry 24 135 3 [o] 1 4
Grand fir - adenocaulon 3 69 | 2 t 3
CLEARCUT FOREST
Kentucky bluegrass - goatsbeard 8 564 3 125 3 31
Ninebark - timothy 10 620 2 | 4 7
Timothy - orchardgrass 13 622 24 2 2 28
TOTAL 98Y 52 (38 | 10
Y The additional 2% is lost to rounding error.
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groups were measured in mid-March, mid-May, mid-July, early
September and late October. Herbage production was sampled by
the weight estimate method (Pechanec and Pickford 1937a) on
twenty 0.43-m? circular plots in each community. Plots were ran-
domly distributed throughout each community during each sam-
pling period. The ocular estimate by plot method was used to
estimate utilization of herbaceous species in 40 randomly distrib-
uted 0.43 m? circular plots in each community (Pechanec and
Pickford 1937 b). Ten additional plots were protected with wire
cages and clipped during each sampling date to correct estimate
plots (Wilm et al. 1944). Cages were moved to a new location at the
end of each sampling date.

Production and utilization on shrub species less than 45 cm in
height were also measured in the 0.43-m? circular plots. Browse
production and utilization for the larger shrubs were measured in
eight permanent belt transects 48.8 m long and 1.3 m wide in each
plant community. These belt transects were randomly distributed
throughout plant communities parallel to slope contour. Annual
growth was calculated by recording leader length on approxi-
mately 25% of each shrub occurring in the transect. Only
unbrowsed leaders were measured. Outside of the permanent tran-
sect, a sample of leaders was measured for length, clipped, and
dried at 60° C for 48 hours for each species. Leader length measure-
ments were then converted to oven dry weight. Percent use of new
leader length was estimated for browse species occurring within th
transects. On these same transects pellet groups for deer and elk
were counted and cleared (Neff 1968).

Plant species composition of big game diets was calculated from
production and utilization measurements. Total herbage and
browse produced by species was estimated in each community by
multiplying kg/ha of species produced by number of hectares in

OOt e ide,

that community. Then these production figures were muitipiied by
percent forage utilization of corresponding plant species within
each community. These data were totaled across communities to
determine total kilograms of each species consumed by big gamein
the study area. Preference of deer and elk for each plant species was
evaluated with a relative preference index (RPI) (Van Dyne and
Heady 1965). This was a ratio between percent composition of a
plant in the animals’s diet to percent composition of the same plant
on the range.

Relative Preference Indes (RPI) = ___ Percent Diet

Percent composition on range

All herbage production, utilization, diet, and composition values
were converted to oven dry weight.

Analysis of variance with a completely randomized design and
Duncan’s new multiple range test were used to test differences (at
the 95% confidence level) of pellet group densities and levels of
forage utilization between plant communities. Linear regression
was used to test the correlation between number of pellet groups
within each community with the amount of forage each contrib-
uted to the big game diet. Throughout this paper the term signifi-
cant refers to P<0.05.

Results and Discussion

Deer and elk use on the study area occurred primarily during the
winter, spring and early summer. Deer and elk moved down to the
study area as winter snow accumulated on high summer range.
Pellet groups and forage utilization increased from winter to
spring, peaking in April and mid-May; by June they declined back
to winter levels. Overall herbage and browse utilization in the eight
communities during spring and early summer ranged from less
than 1 to 5% of total available plant production. Utilization on
principal species providing a major part of the diet ranged from 2
to 12%. Use of certain preferred forbs, however, commonly
exceeded 40%. From the last week of June until late fall, no
measurable forage use or new pellet groups occurred in the study
area. At this time most deer and elk had moved back onto high
elevation range. A few deer remained on the study area throughout
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the summer and fall, but utilization was too light to measure.

Deer and Elk Community Preferences
Big game diets and pellet group distribution varied both between
plant communities. The three clearcut communities provided 669

PR by . S antire faracing ceacsnt whi

of the big game diet duuug the entire 1oraging s€ason while
accounting for 31% of the land area studied (Table 1). The timothy-
orchardgrass community was the most important source of forage
from March until mid-May (Fig. 1). This community provided 41
to 54% of the big game diet during this period. Contribution of
forage to the diet in this community dropped to 10% in June when
forage utilization shifted primarily to the Kentucky bluegrass-
goatsbeard and ponderosa pine-bluebunch wheatgrass communi-
ties. These communities provided 51 and 33% (respectively) of the
big game diet from mid-May through June. The ninebark-timothy
community in the clearcut was also important during March.
Forage utilization on this community dropped steadily during
March, May, and June. During this time contributions to the diet
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decreased from 26 to 1l to 3% The Kentucky

goatsbeard community was the only logged community receivi.ng
relatively light use from March to mid-May, but became a major
source of forage from mid-May through June.
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Fig. 1. Percent diet of big game in spring and early summer contributed by
each stand on the study area.

Deer and elk pellet groups did not reflect the same importance of
the three logged communities as did forage utilization. Based on
elk pellet groups, animals did not significantly prefer any of the
eight plant communities throughout the study area (Fig. 2). Addi-
tionally, levels of elk pellet groups did not correlate with forage
utilization. Clearcut communities appeared to be avoided by deer
as reflected by pellet group distribution (Fig. 3). Deer pellet groups
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Fig. 2. Elk pellet groups per week per hectare in each stand during winter,
spring and early summer on the study area (Sept. 1972-July 1973).
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Fig. 3. Deer pellet groups per week per hectare in each stand during winter,
spring and early summer on the study area (Sept. 1972-July 1973).

were significantly lower on the ninebark-timothy and timothy-
orchardgrass communities than on bunchgrass or forest communi-
ties throughout the spring and summer. Although deer pellet
groups only occurred in the clearcut on the Kentucky bluegrass-
goatsbeard community, deer were observed foraging in the
timothy-orchardgrass community on several occasions. The entire
logged area accounted for only 49% of the deer pellets in the area
studied.

The two bunchgrass communities provided 24% of the big game
diet during March, April, May, and June (Table 1). The Sandberg
bluegrass-Kellogg onion community, although occupying only 8%
of the land area, was important for providing both grasses and
forbs in March, April, and mid-May. It accounted for 179% of the
big game diet during this period (Fig. 1). This community, with
shallow soils and a south aspect, was the first to initiate growth in
the spring. However, due to the aridity of the site, plants matured
and dried early. No measurable forage use occurred after mid-
May.

The ponderosa pine-bluebunch wheatgrass community was also
an important source of forage for deer and elk during the spring
and early summer. This community provided 15, 7, and 33% of the
big game diet on the study area in March, May, and June, respec-
tively. From mid-May through mid-June this community was
second only to the Kentucky bluegrass-goatsbeard community in
forage use.

Relatively low densities of elk pellet groups occurred on both of
the above bunchgrass communities during the winter (Fig. 2).
However, from March to mid-May the highest pellet group densi-
ties in the study area occurred on these two communities. Levels of
elk pellet groups decreased in mid-May and June on both com-
munities, which did not reflect forage utilization. Deer pellet group
densities significantly increased on the Sandberg bluegrass-
Kellogg onion site from relatively low densities in the winter to the
highest density of any community on the study area in June (Fig 3).
Seasonal trends of deer pellet group densities on the ponderosa
pine-bluebunch wheatgrass site were similar to those of elk pellet
group densities, peaking in April and mid-May and declining after
mid-May.

Although the three forested communities accounted for 419 of
the area studied, they only provided 10% of the total big game diet
in the spring and early summer (Table 1). However, based on pellet
groups, big game preference for these communities appeared to be
comparable to other communities (Fig. 2 and 3).

Diet Composition

Grasses made up 52% of the big game diet in March, April, May,
and June (Table 1) and generally were moderate in preference
values (Table 2). The ponderosa pine-bluebunch wheatgrass and
timothy-orchardgrass community provided the highest levels of
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Table 2. Percent composition of selected plant species in the diet of big
game and their relative preference index, RPI (March-July 1973).

Species Percent diet RPI
Grasses and sedges
Phleum pratense (seeded) 18 24
Arrhenatherum elatus (seeded) 8 2.3
Poa sandbergii 6 1.1
Dactylis glomerata (seeded) 6 0.7
Agropyron spicatum 3 0.8
Elymus glaucus (seeded) 2 1.3
Festuca idahoensis 2 0.6
Bromus inermis (seeded) 2 23
Koelerica cristata 2 33
Poa pratensis 1 0.1
Carex geyeri 1 0.2
Carex rossii 1 0.6
Forbs
Tragopogon dubius 25 273.3
Lupinus caudatus 2 6.0
Lactuca serriola 2 35.0
Agoseris grandifilora 2 17.0
Adenocaulon bicolor 2 20.0
Rumex acetocella 1 1.7
Crepis occidentalis 1 80.0
Arnica fulgens 1 8.3
Epilobium paniculatum 1 2.2
Camassia guamash 1 25.0
Browse
Symphoricarpos albus 4 2.5
Physocarpus malvaceus 3 5.4
Holodiscus discolor 2 11.0
Ceanothus sanguineus 1 4.2

grasses to the big game diet among communities sampled. Seeded
grass species accounted for 36% of the big game diet. Timothy,
junegrass (Koeleria cristata), tall oatgrass, and smooth brome were
the most palatable grass species, each with an RPI exceeding two
(Table 2). Timothy made up 18% of the diet.

Thirty-eight percent of the diet was made up of forbs. The
majority of forbs were consumed from the Kentucky bluegrass-
goatsbeard community in the clearcut. Goatsbeard, the most pre-
ferred forb, made up 25% of the diet. Most forbs consumed by deer
and elk were very palatable, having relative preference indexes
exceeding two.

Browse accounted for 109% of the diet although it only made up
5% of the understory production. Ninebark, oceanspray, redstem
ceanothus (Ceanothus sanguineus), and snowberry had preference
ratings. Significantly more browse was utilized by deer and elk in
the ninebark-timothy community in the clearcut than any other
community.

Seasonal Diet Preference

Deer and elk showed definite seasonal trends in plants selected.
Availability of preferred species appeared to be an important
factor in determining diet composition.

During March, Sandberg bluegrass was the most heavily grazed
grass species. It initiated growth prior to most other herbaceous
species, providing tender leaf sprouts in late February. Other
frequently used forages during this period were bluebunch wheat-
grass, Idaho fescue (Festuca idahoensis), Kentucky bluegrass, and
timothy. These species combined with Sandberg bluegrass
accounted for over 909% of the big game diet during March.

From April through mid-May grasses continued to contribute a
major portion of the diet. However, utilization of forbs had
increased representing almost half of the forage consumed on the
unlogged communities. Important forages consumed within the
clearcut during April and mid-May were timothy, orchardgrass,
blue wildrye, and Ross sedge (Carex rossii). Plant species utilized
on adjacent unlogged communities were Sandberg bluegrass, com-
mon camas (Camassia quamash), Kellogg onion, and western
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hawksbeard (Crepis occidentalis).

From mid-May through June, forbs made up just over half of
the diet with grasses still playing an important role. The two most
important forage species during this period were timothy and
western goatsbeard. Timothy was primarily utilized in the timothy-
orchardgrass community and western goatsbeard in the Kentucky
bluegrass-goatsbeard community. Other forages utilized at this
time were orchardgrass, smooth brome, blue wildrye, tall oatgrass,
junegrass, tailcup lupine (Lupinus caudatus), prickly lettuce (Lac-
tuca serriola), pale agoseris (Agoseris glauca), American adeno-
caulon, and snowberry.

In July and August, utilization was too light and scattered to be
measured. When utilization was measured again in late fall, the
majority of deer and elk were still at higher elevations probably due
to the lack of snowfall.

Conclusions and Management Implications

From March through June, when deer and elk were in the study
area, forage utilization occurred primarily on the nonforested
plant communities. Bunchgrass and logged communities, which
collectively occupied 57% of the area studied, provided approxi-
mately 90% of the forages in the big game diet. The presence and
availability of palatable forages was much higher in these plant
communities as compared to the forested communities. If these
animals had not had access to high elevation range, forage utiliza-
tion may have shifted into forested communities later in the
summer as plants matured. Edgerton and Smith (1971) reported
that during spring deer and elk fed mostly on grasslands and open
forests in the Blue Mountains of northeastern Oregon. Availability
of preferred forages has been shown to be an important parameter
in influencing seasonal trends of habitat use by deer and elk
(Edgerton 1971, 1972; Reynolds 1962, 1966). It is important for
managers to consider not only the structural characteristics of a
habitat but also the specific forage plants and their value to deer
and elk. The seeded clearcut proved to be important as a forage
source. Although the three communities in the forest clearcut
accounted for approximately 31% of the area, these communities
provided 66% of the big game diet. This was significantly higher
than the same habitat types on the study area that had not been
logged. Other researchers have also reported deer and elk use
increased following logging (Reynolds 1962, 1966; Patton 1969,
Edgerton 1972).

Pellet groups indicated that the bunchgrass and forested com-
munities were either comparable to or more important than the
clearcut communities. Seasonal distribution of deer and elk pellet
groups within and across communities did not correlate with sea-
sonal preferences of the various communities for forage use. In the
past, various authors have used pellet groups as indicators of
habitat use (McMain 1948; Julander 1958). However, this study
and that of Leckenby (1968) indicated that pellet groups did not

reliably estimate the value of various communities to deer and elk
for forage use. The different responses of forage related parameters
and pellet group distribution suggested that managers should con-
sider indexes that incorporate both forage and other needs in
evaluating suitability of habitats for deer and elk.
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