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ABSTRACT

Field studies were conducted on a proposed strip mining site in
1975 and 1976 to obtain baseline information. The study area lies
astride the western foothills of the Little Wolf Mountains. Vegetation
in the region is mostly a ponderosa pine savannah with sagebrush flats
to the west and north. A bottomland type occurs along-Sarpy Creek and
its two major tributaries: Horse Creek-and East Fork Sarpy Creek. Due
to the more mesic properties of these drainages, they have been put
under intensive cultivation. Mule deer usage of these bottomlands
increased during the summer months of the study. Two female mule deer
were tagged with radio collars in late spring of 1976. . Return data
indicates a small sized home range during the summer. Fawn/doe counts
were 75 and 59/100 does in 1975 and 1976, respectively. Antelope usage
was almost exclusively in the sagebrush or field types. Antelope
fawn/doe counts were 69/100 in 1975 and 39/100 in 1976. Patterns of
usage indicate that any change in the water drainage systems will have
a major impact on wildlife. The topography of the reclaimed land will
be important in the distribution and abundance of wildlife in the area.




INTRODUCTION

- Portions of eastern Montana lie astride the Fort Union Formation.
This geologic.formapion extends through four states and contains one
of the iaréest coal reserves in the United States. This coal is
usually located at a shgllow depth and is easily extracted by strip
mining. The recent "energy crisis" coupled with-rising power demands
and stricter air pollution laws has resulted in an increase in mining
" activities. The Westmoreland Corporation has been mining in the Sarpy
Creek basin fof three years and a mine at Colstrip has been open for
a number of years. Additional mines havg been proposed that would
staft operation in the near future.

"This increase in mining activity has caused a considerable con-
trovers&. The primary objections raised against strip mining have
centered upon the reclamation phase. One result of this controversy
- has been the passage of stricter reclamation laws. 1In 1973 the
Montana legislature passed the "Strip Mining and Reclamation Act".
Among other provisions the law states that: "...after the land has
been backfilled, topsoiled and appro&ed, the contractor shall prepare
the soil and plant such legumes, grasses; shrubs and trees on the'
land affected as are necessary to provide .a suitable permanent
diverse vegetation covef capable of feeding and withstanding grazing

pressure from a quantity and mizture of wildlife and livestock




(emphasis added) at least comparable to that which the land could have
supported prior to the operation'. This has been considered a land-
mark legislation for many reasons, one of which is the inclusion of _
wildlife in reclamation considerations. In order to fulfill these
requirements it is impérative that accurate baseline information be
obtailned prior to the first mining cut.

In accordance with these requirements, field work was carried
out in a portion of the Sarpy Creek basin that the Amax Mining
Corporation has proposed to mine and has initiated purchase of
leases. The study was conducted primarily during the spring of
1975 and the summers of 1975 and 1976 with additional investigations
during the winter and spring of 1976. The épecific objectives of
‘the study were: 1) to characterize the vegetation present, 2) to

gather quantitative data on the distribution, abundance and land
" use patterns of medium and large sized mammals, 3) to evaluate the
data in ordér to identify any special characteristics that would be

of importance in reclamation to insure the re-establishment and

maintenance of wildlife at pre-mining levels.




DESCRIPTION OF THE STUDY AREA

The Sarpy Creek study area is located in sbutheéstern Montana
approximatélf.BO miles (48 km) south of the town of ﬁysﬁam (Fig. 1).
It encompasses 36,493 acres (14,769 hectares) and is bounded on the
west by.Sarpy Creek, on the south by the East Fork Sarpy Creek, on
the east by the Sarpy Creek-Armells Creek inide and on the north
by the county road to Wilsons ranch. Elevations range from 3,080
feet (939 meters) in the northwestern portion to 3,600 feet (1,097
meters) in the southeast. The topography is characFe;ized by rolling,
sagebrush~covered hills in the lower areas which grade‘into the steep
tree—covered hills and draws of the higher regions. With the excep-
tion of one state-owned section, the entire area is privétely_owned.'

The major drainage system consists of Sarpy Creek and its two
major tributaries, East Fork Sarpy Creek and Horse Creek. During
Fhe summers of 1975 and 1976, East Fork Sarpy Creek was the only
creek that was not intermittent. In addition to these drainages and
other natural springs and seepages, a minimum of 13 stockponds and
14 wells have been developed in the study area.

Climatological data were obtained from the United States Depart-
ment of Cémmerce Weather Station Hysham 25 SSE located near the m&uth

of Horse Creek in the center of the study area. Average monthly and
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5
yearly temperatures and precipitation amounts for the two years
of the study are shown in Table 1.

The climate for this region is considered semi-arid with hot,

dry summers and moderately cold, dry winters (Jackson 1971).

Precipitation averaged 15 inches annually at Hysham 19 SSE from
1961 to 1970. February ishthe driest month (0.4 inches ave.)

and June the wettest (2.6 inches ave.) month (Moshier .and Fielder
1967). |

The Fort Union Formation (Tongue River Member) is the prin-

‘cipal geologic feature of this region. It was deposited in the

Tertiary Paieocene Epoch and has a lithologic character of massive
sandstoﬁes; light¥c010red clays, and thick coal beds (Thom 1935).
The soils that have developed in the study area from this parent
material are of gwo major associations: Flashier-Bainville and .
Bainville-Midway. The Flashier-Bainville association is modefately
deep, dark—colored; sandy‘soils and moderately deep tovshailow,
light-colored loamy soils on strongly rollipg to hilly uplands.

The Bainville-Midway association is moderately deep to shallow,
light—coloréd loams and clay-loams on rolling to rough, broken land.
Soils of these associations,have low tp ﬁo&erate water storage

capabilities (Moshier and Fielder 1967).




TABLE 1. THE CLIMATOLOGICAL DATA FROM THE HYSHAM 25 SSE WEATHER STATION FOR THE
YEARS 1975 AND 1976.

“Data was missing

Average # Days # Days Precipitation in Inches
Month Temperature Highest Lowest Above 90°F Below 32°F Total Snow and Sleet
1975
January 22,1 50 -23 0 30 1.69 10.3
February 14.0 47 =24 0 28 0.56 29
March 28.8 58 -4 0 30 0.84 10.8
April 36.0 72 4 0 23 2.16 18.3
May 50.0 86 27 0 5 2.58 1l
June 58.5 88 34 0 0 2.05 0.0
July 71.9 104 38 16 0 31:10 0.0
August 66.0 97 37 7 0 0.24 0.0
September 5542 88 22 0 10 0.33 0.0
October 45.1 88 17 0 20 2.07 6.0
November 29.2 77 =20 0 29 1363 19.4
December 23.0 56 =21 0 31 117 25.8 )
i TOTALS 16.42 98.1 A
1976
January 20.3 50 -28 0 31 0.67 1557
February 32.1 61 -8 0 28 0.91 5.8
March 30.5 65 =22 0 28 0.41 5.0
April 46.3 80 17 0 13 1.29 4.0
May 55.0 86 23 0 5 1393 0.0
June 61.0 90 36 1 0 4.14 0.0
July 71.8 106 39 18 0 0.27 0.0
August 69.3 103 36 xS 0 0.96 0.0
September 58.9 96 20 0 6 0.92 0.0
October 42.2 85 8 0 21 > &6 0.0
November 30.5 67 -24 0 29 0.77 ¥2.5
December o 3506 e 0 M2 0.23 e
£ et it TOTALS 14.02 5000
%Reading was only a trace




Ranching is the major industry although the bottomlands have
been cultivated extensively. Alfalfa and barley are the principal
crops with some winter wheat being grown. During the study period

logging existed on a very small scale in the extreme southeast

portion of the area.




METHODS

Vegetation

Daubenmire (1959) defined the term‘"ﬁabitat Type" as the vegeta-
tive community that would oceur in an area if the land was not dis-
turbed. This classification was based upon analysis of the vegeta-
tion in pristine areas or at least those areas where disturbance had
been minimal. Because the Sarpy Creek basin has had a long history
of land disfurbance, few pristine or relatively undisturbed areas
remain. 'This limitation excludes the use of the‘term "Habitat Type"
in the classification of the vegetation in the region. Instead, the
term '"Vegetation Type" (V.T.) was used and is defined as the vege-
tational community‘that existed at the time of the study.

The vegetative:classification followed the genefal approach of
Pfister et al. (1974) and Mueggler and Handl (1974). The vegetation
was classified into six vegetation types: Ponderosa Pine Mosaic,
Sagebrush, Rhus-Yucca, Bottomland, Field and Cultivation. With the
exception of the Celtivation type, all were quantitatively evaluated
to determiﬁe their vegetative composition. All groups except the
Bottomland type were analyzed by a modification of the canopy-
coverage method of Daubenmire (1959). Six 20 M transects were estab-
lished in each of the four types. Twenty 2x5 dm plots were placed

at one meter intervals along each line. An effort was made to locate
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#he transects in relatively homogeneous portioné of each representa-
tive type. The Bottomland £ype was evaluated by a modification 6f
the point—quadrant method -of Cottam (Coftam and Curtis 1956). Plant

nomenclature follows Booth (1950, 1972) and Booth and Wright (1959).

Wildlife

Distribution and abundance of wildlife was determined by oéser—
vations of antelope,imule deer, whitetail deer and coyotes along
several vehicle routes throughout the study area. Routes were
covered randomly during mornings and evenings. Observations were
recorded as to species, group size, activity, vegetation type and
location. éex and age class of antelope, mule deer and whitetail
deer were recorded when possible. Eleven aerial surveys were made
during the summef'of 1975 and the spring and summer of 1976. An
additional flight was made in December of 1975. Foot surveys were
made during the same time periods.

In May 1976 two female mule deer were collared with radio
transmitters. Subsequent relocations from ground ana air aided iﬁ

eétabliéhing daily movements and summer ranges.




HISTORY OF LAND USE

Prior to'the early 1800s, the land use patterns of the early
inhabitaﬁts,probably had oﬁly a minor impact on the area. Féllowing
the Lewis and élark expedifion,.the patterns of land usage s;arted
to change. The trappers who travelled through the region in the
early and mid-nineteenth cenﬁury had a major'impact.on the gupply ‘
of fur-bearing animals. The fur trade along the Missouri River ' -
basin was estimated at one-half million dollars per year in 1831
(Chittenden 1902). However, these trappers had little permanent
effect upon the native vegetation.

The entifg Sarpy Creek drainage was included in Fhe original
Cfow Indian Reser&ation of 38 million acres established by the first
Fort Laramie Treaty of 1851. Despite reduction in siée of the
original reservation, the Satpy Creek basin wa; retained as part of
the tribai land. During thié time little disturbance occurred to
nagive vegetation.

The first trail herd of cattle entered fhe Yellowstone basin in
1833, but it wasn't until the 1880s that large numbers of cattle
- occurred. Rancher-historian Granville Stuart estimated the number
of range cattle in the Yellowstong basin to be 600,000 in 1883
(Sfuart‘l§25). Many of these large cattle and sheep companies had

grazing permits on the Crow Indian Reservation. These large herds
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probably had a substantial impact on the vegetation of the region.f

The severe winter of 1886-1887 effectively, if temporariiy, reduced
these lé;ge numbers of cattle.

In 1904 ﬁhe Crow Indian tribe ceded 1.1 million acres of land
to the U.S. Government. The Sarpy Creek basin was included in this
packet. The land was oﬁened up to homesteading unaer variqus amend-
ments to the Homestead Act of 1862. Under the provisions of this
legislation, the populatioﬁ in the region slowly increased. "More
aﬁd more claims were established both along the creek bottoms arnd
in the upland hills. With every new homesite, additional acreage
was put to the plow. In this era prior to mechanization, various
crops were pianted both fo; sale and for livestock feedt As the
decade of the i9205 progressed, corn became the dominant crop |
(Reddig, pers. comm.).

The intense drought and economic prqblemé of the 19265 and

1930s ended the homesteading era in Sarpy Creek. Many small ranches

folded and the plowed lands were abandoned. A series of successional

vegetative 'stages began which have not as yet resulted in a climax:
community.

Concurrent with the economic and climatic recovery of the 19405,.
many of these abandoned ranches were écquired by those fanchefs who

had been able to survive the depression. By congressional act in

'
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1959, all vacant and undispensed ceded land and reserved coal righté
were returned to tribal ownership. |

In the 1960s and 1970s use of the land intensifiea. Using
‘refined techniques, acres of sagebrush were removed to provide
additional grazing for cattle. Other areas were plowed and seeded
to specialized grasses,'notably Crested Wheatgrass (Agropyron
eristatum). Additiomnal acre&ge has been put into cultivatién,:
principally alfalfa, barley and winter wheat. Most of the cultivated
areas were along the river bottoms. Many wells were drilled and

stockponds built to provide water in the uplands for cattle.




VEGETATION

" Few quantitative vegetational studies have been reported for
eastern Montana. Méckie (1970) reported oﬁ the 'vegetation of the;
‘Missouri River breaks. Jonas (1964) described the vegetation in the
Long Pinéé region of southeastern Montana. Martin'(l976) described .
a qualitative categorization of the cover in the Sarpy Creek basin.
Herbert (1977) has described the veéetation on limited portions of
the study area. None of these studies can be applied directly to a
quantitative analysis of the vegetation in the entire Sarpy Creek
study area.

Mueggler and Handl (1974) provided a key to the grassland commu-
nities, but their primary concern was with the mountain grassland
types. Their reference sites extended out. onto the prairies but
none was further 'east than the city of Billings, Montana. Pfister
et al. (1974) classified the vegetation under a ponderosa pine (Pinus
ponderosé) canopy. Their categories were based upon‘a discrete cgm—
*munity characterized by a dominant grass or shrub.‘ In the Safpy
Creek study area, four of the six categories that they described
exist. They occur as a mosaic pattern rather than as discrete com-
munities. Because of these problems, the .vegetation was classified.
as modifications of the categories described by either Mueggler or

Pfister et al. (Fig. 2).
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Figure 2. Map of the Study Area Showing the Location of the
Vegetation Types.




VEGETATION TYPES

The two major vegetation types in the study area, based upon the
amount of land covered were: Ponderosa Pine Mosaic V.T. (Fig. 3) and
Sagebrush V.T. (Fig. 4). The Ponderosa Pine Mosaic V.T. occurs in
the more broken hills and slopes of the Little Wolf Mountains to the
south and east. It is composed of mature stands of ponderosa pine

with varying amounts of understory growth.

The Sagebrush V.T. is dominated by Big Sagebrush (Artemisia
tridentata) and is found on the more level terrain alomg the north
_and west portions bf the area. It alsa occurs sporadically through-
out the region in the more hilly afeas. Portions of tﬁis type have
been disturbed to provide additional grazing for cattle. The land
thus disturbed was placed into a separate classificafion: Field
Vegetation Type. A sub-division of the Sagebrush V.T. exists along
the c¥eék Bottoms.' It is characterized by the presence of SilverA
Sage (Artemisia cana) as the dominant plant. Beéause'qf tﬁe more
mesic nature of this‘suﬁ—type, large portions:of it have been put
into cultivation. All lands thus disturbed have beeﬁ placed into
the Cultivation Vegetation Type.

- Two other vegetation types occur less extensively in the Sarpy
Creek study area. A Rhus-Yucca V.T. gxisﬁs throughout ;he region in

relatively small patches. It is found on hilltops that are -devoid




16

Figure 3. Ponderosa Pine Mosaic Vegetation Type.

Figure 4. Sagebrush Vegetation Type.
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of ponderosa pine (Fig. 5). It also occurs as an apron along the
lower edge of ponderosa pine stands and above the Sagebrush V.T. It

is an open community with grasses encountered most often.

Figure 5. Rhus-Yucca Vegetation Type.

The Bottomland V.T. occurs along the Sarpy Creek, East Fork
Sarpy Creek and Horse Creek drainages. It is composed of the more
mesic plants that occur immediately adjacent to the stream beds.
This type also occurs along the smaller side drainages (Fig. 6).

All those lands that were once plowed and then abandoned, and
those areas that were severely disturbed to provide additional
grazing for cattle were placed in the Field V.T. This type occurs

intermittently throughout the area (Fig. 7).
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Figure 6. Bottomland Vegetation Type.

Figure 7. Field Vegetation Type.
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Ponderosa Pine Mosaic V.T.

This type is characterized by mature stands with only local areas
showing mixed-age groupings to any large extent. Reproduction as
indicated by the presence of saplings is sparce under the canopy of
mature trees, but is greater along the edges of the stands. Fire
plays an important part in the reproduction of this species and fire
has been controlled since the settlement of the region. Dry summers
and lightning provide the potential for periodic fires, but any fire
started is quickly extinguished by the local ranchers. Pfister et al.
(1974) reported that overstories of ponderosa pine are typically even-
aged with a sparsity of smaller size classes in old growth stands.
This may reflect the traditional role of fire in elimination of
younger trees and subsequent near-complete occupancy of the site by
"old veterans'. In younger stands protected from wildfire, a mixed-
age stand occurs. In the Sarpy Creek area the 40 years of fire
elimination has resulted in some areas showing a mixed-age composi-
tion.

Four of the six categories described by Pfister et al. (1974)
occur in the area (Table 2).

Pinus ponderosa/Symphoricarpos albus. 1In the Sarpy Creek area

both species of snowberry (Symphoricarpos albus and S. occidentalis)

occur. This type exists in the more mesic sites throughout the area.




TABLE 2.

UNDERSTORY OF THE PONDEROSA PINE MOSAIC VEGETATION TYPE.

THE CANOPY ‘COVERAGE AND FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE

p;

Taxa Lines

I II III v v Vi
Graminoids
Agropyron smithii 07402 4215 2.1/15
Agropyron spicatum .3/20 5.8/80 11.9/80 19.8/70 21.5/85 4.1/65
Andropagon hallii +/5
Andropagon scoparius 7.9/25 3.3/10 12.9/45
Aristida longiseta .8/30 1.9/5 4.6/20
Bouteloua curtipendula .9/70 7.4/50 +/5 7.4/30 1.4/30
Bouteloua gracilis 6.1/30 3.8/30 1/15
Bromus japonicus 1.5/35 1.9/50 +/35 +/35 1.3/25
Bromus tectorum +{5
Carex spp. 2.3/40 +/15 +/25 +/35
Festuca idahoensis .4/30
Poa spp. +/20 +/5 +/5
Stipa .9/5 +/15 1.6/15 3.3/35 1.5/10 +/5
Forbs
Achillea millefolium +/10 +/5 *+/5
Ambrosia psilostachya 11.1/75 1.5/35
Artemisia frigida +/5
Artemisia ludovieiana 4/15 4.3/25 4.6/30 1.6/15 5/75
Cerastium arvense +/10 3.0/25 1.9/25 2.6/10 +/5
Collomia linearis +/5
Echinaceae pallida +/10 +/1
Linum perenne +/5
Phlox hoodit +/5 1.0/15
Plantago purshit +/15
Solidago rigida +/5 +/5 +/20
Ratibida columifera +/5 (15 +/5 +/10
Shrubs
Gutierrezia sarothrae +/5
Rhus trilobata 6.6/25 +/5 +/10
Rosa spp. +/5 +/5 +/10
Symphoricarpos spp. +/10

1 Includes those taxa with a canopy coverage of 1 percent or greater.
2 Canopy coverage/number of plots in which plant occurred (120/line).

3 + a value of less than 1 percent.
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Snowberry islcommonly thé only plant spgcies in the shrub story at the
highest part of the drainage. In the lower regions it is commonly"
associated with Horse ﬁint (Monarda fistulosd)‘énd Rose (Rosa sép.).

Pinus ponderosa/Prunus virginiana. This type occurs lower down

the drainage than the Snowberry type but is a continuum with it. On
steep sided drainages this type abounds and provideé'a dense tangle of
underbrush used by deer as security areas.

Pinus ponderosa/Andropogon spp. This type occurs characteris—-

.fically along the sandstone outcrops. It is the least abundant type
in terms of area covered but where it does occur, the stands are very

dense.

Pinus pénderbsa/ﬁgropyron spicatum. Most of the understory is of
this ;ype; This grass spécies is often less abundant than Sideoats
Grama (Bouteloua éﬁrtﬁpendula) in the Sarpy Cfeek area, especially iﬁ
wet years. However, in the relatively level openings in the ponderosa

pine savannah this species occurs frequently.

Sagebrush V.T.

‘The second of the two largest vegetafion types is‘commoniy:found
at the lower elevations on rolling foothills and'fia£s. Big gageb;ush
is the most abundant shrub ofteﬁ occupying extensive areas (Fig. 4).
Few other shrubby species were encountered in.this type;. The most

notable ones that did occur were: False-tarragon Sagewort .(Artemisia
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dracunculus), Greasewood (Sarcobatus vermiculatus),.and occasionally
Prairie Rose (Rosa arkqnsana) was encountered‘(Tagie 3). Mueggler and
Handi (1974) described a similar Habitat Type - Artemisia tridentata/ ,
Agropyron spicafum. The primary difference between the Habitat Type
that they described and the Vegetation Type in Sarpy'Creek is in the
amount of coverage of Bluebunch Wheatgrass (Agropyron spicatum). In
their studies this species averaged 38% coverage while in the Sarpy
Creek study area it averaged only 6%. The most commonly encountered
gragss was Japanese Chess (Bromus japonicus). Western Wbeatgrass\
(Agropyron smithii) occurs in the.area with an average coverage of
82. Blue Grama (Bouteloua gracilis), Needle-And-Thread (Stipa
comata), and Green Needlegrass (Stipa viridula) occurred locally.

Forbs were of relatively low abundance. ?he three most éommonly
encountered were: Field Chickweed (Cerastium arveﬁSe), quds Phlox |
(Phlox hoodii) and Common Salsify (Tragopogon dubius); Wild dniOn'_
(Allium textfle) was abundant in the spring but was generally gone by
the time the vegetation was analyzed. Crested Wheatgrass has been
iﬁtroduced throughout the area and ié a common escape. Yellow Sweet-
clover (Melilotus officinalis) which has been planted as a comﬁanion
crép with Crested Wheatgrass is occasionally encountered. Argés £hat"
were planted to these two crops are included in the Fiel& V.T.

described later.




TABLE 3. THE CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE

SAGEBRUSH VEGETATION TYPE.

'l‘axal Lines

I EL 11T v \' VI
Graminoids
Agropyron smithii 5.6/80° 13.3/55 6/70- - ~1.6/80  4.1/65 = 4°fS
Agropyron spicatum 3.5/65 2.4/20 +/5
Arigtida longiseta +/15
Bouteloua gracilis 5.8/35
Bromus japonicus 2.4/45 7.3/65 2.6/30 2.0/55 2.1/60 3.9/80
Bromus tectorum 1.5/30 +/5 +/10 +/30 1.1/20
Calamovilfa longifolia +/5
Carex spp. 1.1/45 9.8/75 +/20 +/30 2.6/30
Distichlis stricta 4.9/70
Koeleria cristata 1.0/40 1.8/45 +/10 2/60
Poa sandbergii 4.5/15 +/20
Poa spp. +/20 +/5 2.5/50
Forbs
Achillea millefolium +/10 +/15
Ambrosia psilostachya +/10
Antennaria parvifolia +/5
Artemigia frigida +/5 2.6/10 +/5
Cerastium arvense 10.6/85 6.1/70
Grindelia squarrosa +/5
Linum perenne +5
Phlox hoodii +/5 3.9/25 +/20 2.3/40 1.4/30 1.4/30
Plantago purshii +/10 1.1/20
Tragopogon dubius +/30 1.4/55 +/5
Shrubs
Artemigia dracunculus 3.1/25
Artemisia tridentata 22.6/30 14.0/40 31.4/90 17/80 16.4/55 33.5/85
Gutierrezia sarothrae +/5 +/5 +/5 2.6/55
Opuntia polycantha +/5 2.4/15 +/10
Sarcobatus vermiculatus 4.3/25

1 Includes those taxa with a canopy coverage of 1 percent or greater.
2 Canopy coverage/number of plots in which plant occurred (120/line).

3 + a value of less than 1 percent.

£¢




24

Rhus-Yucca V.T.

This type does not occupy extensive areas. It occurs on those
sandstone hills that are devoid of ponderosa pine (Fig..S). It is .
also found as an interim between the forgsted'hills and the sagebrush
coverea flats. This type.is characterized by an open overstory,
abundant érasses and few shrubby species (Table 4).

Muegglér and Handl (1974) reported on a-similaf Habitat Type
that they called Rhus trilobata/Agropyron spicatum. Soap Weed
(Yucea glauca) was not encountered in any of their ﬁlots. " They did
notice a high oécurrence of Bluebunch Wheatgraés which was found
in 100% of their study plots. This grass was not encountered in
the Rhus~Yucca V.T.

The two most often en@ountered grasses'in this type were
Japanese Chess and Blue Grama. Sedges (Carex spp.) Wéré very
abundant. Western Ragweed (4dmbrosia péilostachya) was the most -
frequently encounteredlforb. All of these.species are considered
as either indicators of diséurbance or increasers under heavy grazing
pressure. Their occurrenée at these levels in this vegetation t&pe |
is a reflection of the amount of past disturbance. Sincé this vege-
tation typé has large émounts of naturally occurring grasseé,-it has
been heavily grazed and was often put into cultivation by the first.
homesteaders. Extensively disturbed areas have beeh placed into the

Field V.T.




TABLE 4.

RHUS YUCCA VEGETATION TYPE

THE CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE

Taxal Lines
1 I 11T v v Iv

Graminoids

Agropyron cristatum 2.63/2° 7.1/12  4.5/16 +N1
Agropyron dasystachywn +/3

Agropyron spicatum +/1

Andropogon spp. 3.83/2

Bouteloua curtipendula 5.5 /6

Bouteloua gracilis 8.6/7 20.9 /15 +/2 .

Bromus japonicus 24.7 /19 10.6/17 9.6 /15 23.3/15 12.3/16 2.4/13
Bromus tectorum ) +/3 5.9/8 2.0/6
Calamovilfa longifolia 15.5/14 +/1

Carex spp. “+/1 +/1 +/1 +/1
Koeleria cristata +/1- 2.4 /5

Poa spp. 6.1/6 +/2
Sporobolus cryptamims +/1 +/5
Stipa comata 12.3 /19 3.5/13 4.4 /15 2/2/4

Vulpia oetoflora 2.8 /7 +/2 +/4 . 2.1/12
Forbs

Achillia millifolium 1.5/12 +/2 3.3/6
Artemisia frigida 1.5 /7 +/2 +/2
Artemisia ludovieiana 2.5 /1 4.0/4 7.0/8

Ambrosia psilostachya 1.8/9 6.3/15 8.8/17 +/3
Cirsium vulgare 1.9 /1 C+/1
Erigonum armum +/1 . 4.3/10
Plantago purshii +/3 +/6
" Ratibida columnifera +/1 1/3
Sphaeralcea coceinea +/2
Taraxicum officinale +/6
Thlaspi arvense +/1

Tragopogon dubius +/1

Shrubs

Artemisia dracunculus +/2 4.3/5 +/1 2.1/12
Gutierrezia sarothrae 1.5/2

Opuntia polycantha +/1

1 Includes those taxa witli a canopy coverage of 1 percent or greater.

2 ° Canopy coverage/number of plots in which plant occurred (120/line).
3 +. a value .of less than 1 percent.
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Boétomland V.T.

This vegetation type océurs along the fhree major drainage
systems and is often a continuum with the vegetation found along the
minor drainage éystems that were described under the Ponderosa Pine
" Mosaic V.T. The Bottomland V.T. is characterized by vegetation
reflective of the more mesic properties associated with a drainage
locale (Tables 5, 6 and 7). These waterways have the only trees in
the area that were not ponderosa pine. Plains Cottonwood (Populus
deltoides), Green Ash (Fraxinus pennsylvanica), and Box Elder (dcer
negundo) were the mos£ conspicpous. Under the trees were thickets
‘of Fleshy Hawthorn (Crategus succlenta), Buffaioberry (Shepherdia
eanadensis) , Chokecherry, Snowberry and dense tangles of Rose (Fig. 6).

fhe dry nature of the region along ﬁith its sandy soils resﬁlts
in a rather sharp line of demarcation between the more mesic Bottém—
land V.T. and the more xXeric Sagebrush V.T. Tables 5, 6 and 7 show
this sharp line of demafcation by the presence of more xeric plants -
along omne sidé of the line and the occurrence of the more mesic
piants on the side closer to the streambed. Along certain bortions

of the area these two plant types overlap slightly.

Field V.T.
This type included areas that were once homesteaded and since

abandoned, those areas that have been seeded to specialized grasées




. .TABLE 5. THE BOTTOMLAND VEGETATION

QUADRANT METHOD.

OF HORSE CREEK AS ANALYZED BY A POINT-

Distance To

Point Quadrant Species Nearest Bush " Diameter 1 Diameter 2

0 Meters 1 Populus deltoides 2M 60 cm 5M 20 cm 6 M 43 cm

2 Rhus trilobata 11 M 50 cm 3M 10 cm 2M 70 em

3 Rosa spp. 0M 85 cm CM 30 cm M 28°cm

4 Rosa spp. 1M 80 cm 2M 10 cm 3 M 20 cm

10 Meters 1 ijmphoricarpos alba 1M 30 cm 0OM 40 cm O0M 20 cm
2 Artemisia cana 2M Ocm 1M 10 cm 1M 20 cm

3 Artemisia cana 0M 70 cm 0M 78 cm OM 50 cm

4 Rosa spp. 2 M 30 cm 1M 10 cm O0M 90 cm

20 Meters 1 Rosa spp. OM 20 cm 0M 10 cm O0M O0ecm
2 Rosa spp. OM 30 cm 0M 10 cm OM 20 cm

3 Rosa spp-. 0OM 80 cm O0M 32 cm 0M 23 cm

4 Rosa spp. 0OM 63 cm O0M 45 cm 0M 35 cm

30 Meters 1 Rosa spp. OM 78 cm 0OM 30 cm 0OM 10 cm
2 Rosa spp. O0OM 72 cm 0M 48 cm O0M 45 cm

3 Rosa spp. IM 10 cm 1M 50 cm 1M 20 cm

4 Rosa spp. 3 M 50 cm OM 80 cm OM 30 cm

40 Meters 1 Symphoricarpos alba 1M 10 cm 0M 80 cm 0OM 40 cm
2 Rosa spp. 0OM 45 cm OM 20 cm M 15 cn

3 Symphoricarpos/Rosa* 0M 90 cm 0OM 50 cm OM 85 cm

4 Symphoricarpos/Rosa* 3 M 96 cm 0OM 80 cm 0M 60 cm

* The two bushes were too entwined to separate. The bush was evaluated as if it consisted of but one

species.
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TABLE 5. (Continued)

Distance To

Point Quadrant Species Nearest Bush Diameter '1 Diameter 2
50 Meters 1 Artemisia cana 1M 20 cm O0M 10 cm 0OM 10 cm
2 Artemisia cana 3M Oecm O0M 85cm O0M 53 cm

3 Symphoricarpos alba 9 M 20 cm 1M Oecm O0M 60 cm

4 Symphoricarpos alba 3 M 10 cm OM 35cm 0M 60 cm

60 Meters 1 Artemisia cana 10 M 35 cm 1M Ocm O0M 80 cm
’ 2 Artemisia cana 6 M 5 cm 1M Ocm 0OM 50 cm

3 Frazinus pennsylvanica 1M 70 cm 2M 80cm 3 M 60 cm

4 Frapinus permsylvanica 3 M -90 cm 2M Oecm 3M 10 cm

70 Meters 1 Artemisia cana 2M 20 cm 0M 90 cm 1M 20 cm
2 Rhus trilobata 1M 80 cm 1M Oecm 0OM 55cm

3 Frazinus pennsylvanica 2 M 60 cm 3 M 20 cm 5M 10 em

4 Fraxinus pemmsylvanica 1M 8ecim 1M 60 cm 2M Ocm

80 Meters 1 Artemisia cana 16 M 45 cm 0OM 45 cm OM 35 cm
2 Artemisia cana 14 M 30 cm. OM 40 cm 0OM 35 cm

3 Prunus virginiana 1M 40 cm O0M 80 cm 0OM 67 cm

4 Prunus virginiana 2M 70 cm 5M 50 cm 4 M 60 cm

90 Meters 1 Artemisia cana 9 M Ocm 0M 60 cm O0M 45 cm
2 Artemisia cana 10 M 10 cm O0M 50 cm OM 60 cm

3 Crataegus succlenta 1M 40 cm 1M 10 cn 0OM 80 cm

4 Crataegus succlenta 2M 50 cnm 4M 10 cm 3 M 80 cm

8¢




TABLE 6. THE BOTTOMLAND VEGETATION OF SARPY CREEK AS ANALYZED BY A POINT-
QUADRANT METHOD. ' '

Distance To

Point Quadrant Species Nearest Bush Diameter 1 Diameter 2

0 Meters 1 Artemisia cana 2M 10 em 0M 50 cm 0M 75 cm

2 Symphoricarpos alba 0OM 5cm O0M 30 cm OM 75 cm

3 Symphoricarpos alba 1M 20 cm 0M 20 cm OM 30 cm

4 Artemisia cana 0OM 70 cm OM 30 cm 0M 20 cm

10 Meters 1 Artemisia eana 2M 50 cm 3M 0cm O0M 90 cm
2 Symphoricarpos alba 0M 40 cm 0OM 80 cm O0M 70 cm

3 Symphoricarpos alba 1M 10 cm OM 30 cm OM 20 cm

4 Artemisia cana 2M 10 cm 4M 90 cm 1M 50 cm

20 Meters 1 Symphericarpos alba 1M 30 cm OM 20 cm OM 20cm
2 Acer negundo 2M 10 cm 2 M 40 cm 3M 10 cm

3 Symphoricarpos alba 1M 50cm OM 75 cm IM Secm

4 Symphoricarpos alba 1M 60 cm OM 60 cm O0M 50 cm

30 Meters 1 Symphoricarpos alba 1M 10 cn 0M 10 cm 0M 10 cm
) 2 Ribes aureum 0M 60 cm 1M 10 cm 1M 50 cm

3 Symphoricarpos alba 1M Oecm OM 70 cm 0M 60 cm

4 Symphoricarpos alba 0M 90 cm 1M 10 cm O0M 90 cm

40 Meters 1 Artemisia cana 9M 10 cm 0 M 30 cm OM 20 cm
‘2 Ribes aureum 1M 20 cm 2M 10 cm O0M 90 ¢ém

.3 Ribes aqureum 1M Oecnm 2M Oecm 0M 70 cm

4 . Artemisia cana 28 M 30 cm 0M 70 cm O0M 30 cm
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TABLE 6. * (Continued)

Distance To

Point Quadrant Species Nearest Bush Diameter 1 Diameter 2
50 Meters 1 Rosa spp. OM 20 cm OM 60 cm 0M 30 cm
2 Adecer negundo 3M 10 cm 4M 70 cm 10M 20 cm

3 Artemisiaq caona 24 ¥ 80 cm 0M 90 cm 0M 30 cm

4 Artemisia cana 25M O cm 1M 10 cm 1M 20 cm

60 Meters 1 Artemisiq cana 20 M 30 cm O0M 70 cm 0M 40 cm
2 Populus tremuloides 2M 10 cm I0M 10 cm 8M 90 cm

3 Ribes aureum 2M 80ecm 1M 10 cm OM 70 cm

4 Artemisia cana 12 M 50 cm 1M 30 cm 1M Oecm

70 Metexs 1 Artemisia cana 6 M 10 cm 0M 30 cm 0M 20 cm
2 Ribes aureun 0M 60 cm 1M 10 cm O0M 80cm

3 Rosa spp. 1M 10 cm 0M 80 cm OM 40 cm

4 Artemisia cana 8M 10 cm .0 M. 80 cm O0M 60 cm

80 Meters 1 Artemisia cana 0M 10 cm 1M 20 cm O0M 70 cm
2 Rosa spp- 1M 20cm 0M 40 cm 0OM 60 cm

3 Symphoricarpos alba 0M 90 cm O0M 80 cm 0M 50 cm

4 Rosa spp. 0M 10 cm 0OM 60 cm O0M 50 cm

90 Meters 1 Ribes aureum O0M 50 cm 1M Ocm O0M 90 cm
2 Symphoricarpos alba 0M 30 cn 0M 60 cm- OM 40 cm

3 Rosa spp. : 1M-30 cm OM 40 em 0M 60 cm

4 Ribés aurewm 1M . 0cm O0M 20 cm O0M 40 cm
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TABLE 7.

THE BOTTOMLAND VEGETATION OF EAST FORK SARPY CREEK AS ANALYZED BY A

POINT-QUADRANT METHOD.

Point

Distance To

Quadrant Species Nearest Bush Diameter 1 Diameter 2
0 Meters 1 Symphoricarpos alba 2M Oecm O0M 20 cm 0OM 20 cm
2 Rosa spp. 1M Ocm 7M 0Ocm 8M Ocm
3 Artemisia cana 0 M 30 cm 0OM 70 cm 0M 90 cm
4 Artemisia cana OM 30 cm 0M 60 cm OM 70 cm
10 Meters 1 Artemisia ecana OM 10 cm 0M 30 cm 0OM 60 cm-
2 Artemisia tridentata OM 10 cm OM 10 cm 0M 20 cm
3 Artemisia cana O0M 10 cm OM 10 cm O0M 20 cm
4 Artemisia cana OM 20 cm 0M 90 cm 1M 90 cm
20 Meters 1 Rosa spp. OM 5ecm TANGLE*
2 Rosa spp. OM 5ecm TANGLE
3 Rosa spp. 0OM 5cm TANGLE
4 Rosa spp. OM 5S5cm TANGLE
30 Meters 1 Artemisia eana O0M 20 cm OM 60 cm 0M 50 cm
2 Artemisia cana OM 30 cm OM 30 cm OM 50 cm
3 Rosa spp. OM 10 cm OM 20 cm OM 30 cm
4 Artemisia cana O0M 20 cm OM 20 cm O0M 20 cm
40 Meters 1 Rosa spp. 0OM 10 cm TANGLE
2 Rosa spp. OM 10 cm TANGLE
3 Artemisia cana O0M 10 cm 1M 20 cm 1M 60 cm
4 Artemisia cana O0M 30 cm OM 10 cm 0M 10cm

** All four quadrants were covered by the same bush.
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_TABLE 7.. (Continued)

Distance To

Point‘ Quadrant ‘Species Nearest Bush Diameter 1 Diameter 2
50 Meters 1 Rosa spp. 1M Ocm TANGLE
’ 2 Rosa spp. 0M 90 cm TANGLE
3 Artemisia cana 2M 10 cm OM 80 cm OM 50 cm
4 Artemisia cana 2 M 40 cnm 0M 20 cm O0M 30 cm
60 Meters 1 Rosa sPp. 1M Ocm TANGLE
2 Rosa spp. 1M Oecm TANGLE
3 Artemisia cana O0M 20 cm - 0OM 20 cm OM 80 cm
4 Artemisia cana O0M 20 cm OM 70 cm 0OM 50 cm
70 Meters 1 *
2 *
3 . Artemisia cana OM 20 cm 0OM 20 cm O0M 20 cm
4 Artemisia cana 2M Ocm OM 10 cm OM 10 cm
80 Meters 1 .o%
2 *
3 Artemisia cana OM 20 cm OM 20 cm OM 40 cm
4 Artemisia cana O0M 10 cm OM 30 cm O0M 30 cm
90 Meters 1 Rosa spp. 1M Ocm OM 20 cm O0M 20 cm
2 Rosa spp. 1M Ocm OM 40 cm OM 40 cm
3 Artemisia cana 2M Ocm 3M .0cm 2M Oecm
4 Artemisia cana 2M Ocm 0M 60 cm 0OM 80 cm

* Only grasses and sedges were present between point and creek.
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-for addifional grazing, and those portions of the Sagebrush V.T. that
have been severely disturbed to remove sagebrush. Cfested Wheéigrass
was the most commonly seeded spécialized grass and was frequently
’encountered i the analysis. The most often encountered gréss was
Japanese Chess. In the entire study area this species was more

often encountered than Cheat Grass (Bromus tectorum) but both‘wefe
widely distributed. Needle-~And-Thread occurred often. In their
publication, Mueggler and Handl (1974) reported that‘Bull Thistle
(Cirsium vulgare), Common Dandelion (Taraxicum officinale) and Common
Saléify (Tragopogon dubius) were invader species in their Agropyron
Spiqatum series. fhese species occurred in the pléts locafed in the
disturbed portions of the sagebrﬁsh locales in the Sarpy Creek study
area. Booth and Wright (l966)llisted Westerﬁ Ragweed as‘occurriﬁg
along roadsides and in waste places. This species was the most ofteﬂ

encountered forb in this vegetation type (Table 8).

Cultivation V.T.

This type is agricultural land with winter wheat and alf;lfa as
fhe principal crops (Fig. 8); I believe that the vegetation type
that was removed to provide these cultivated areas was a Silver Sage
tyﬁe, plus a sméll portion of the Sagebrush V.T. that borde?s the

more mesic areas.




TABLE 8. THE CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE
FIELD VEGETATION TYPE.

Taxa' Lines

I II III v v VI
Graminoids
Agropyron smithii 2 3 +/10
Andropogon gerardit +/20 +7/10
Andropogon scoparius 5.1/15 22.9/70
Aristida longiseta +/5 +/5
Bouteloua gracilis 6.7/15 1.1/45 16.6/70 7.9/50 6.4/40 6.6/70
Bromus japonicus 33735 3.9/35 2.5/50 2.4/45 8.8/50
Bromus tectorum +/25 6.0/45 4.0/40
Calamovilfa longifolia +/10 +/5 +/5 12.6/70
Carex spp. 19.9/80 30.3/75 4.3/35 14.0/60 20.8/75
Koeleria eristata 3.9/30 2.9/20 7.3/70 2.8/35 2.0/30 +/15
Poa 2.0/55 1.4/30 +/5 +/25 1.4/30
Stipa spp. 2.5/30
Forbs
Ambrosia psilostachya 1.8/8 +/7 3.6/14 2.8/12 +/7
Artemisia frigida 1.9/1
Artemisia ludovieiana 7.9/6 2.1/7
Chrysopsis villosa +/1
Cirsiwm undulatum +/1
Cerastium arvense +/1 +/1
Eriogonum annuum 1.8/4 5.3/12
Haplopappus spinulosus +/1
Liatris punctata 4.0/3 +f255 - 2,002
Phlox hoodit 1.1/4
Plantago purshii 1.6/8 +12.5 +/255
Solidago rigida +/2
Shrubs
Artemisia dracunculus 3.6/5 2.8/3 8.6/7
Gutierrezia sarothrae +/1
Opuntia polycantha +/3
Rhus trilobata 30.1/9 14.0/3 5.3/8 3.1/1
Rosa arkansana 2.1/3
Yucea glauca 11.a/3 14.6/3 3.3/2 4.9/1 3.8/2 6.1/2

1 Includes those taxa with a canopy coverage of 1 percent or greater.
2 Canopy coverage/number of plots in which plant occurred (120/line).
3 + a value of less than 1 percent.
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Figure 8. Cultivation Vegetation Type.




MULE DEER

Population Characteristics

A total of 456 observations of mule deer were recorded. in the
study area. Of these, 136 were classified in 1975 and 85 in 197§.
Ten relocations of two radio-collared deer were made in 1976.

‘As the .summer progréssed the increasing tendency for féwné to
accompany their mothefs resulted in an incfeaséd visibiiity to an
observer. Tﬁis was reflected in an increase in the fawns per 100
does ratio from Jﬁly when the first fawns were observed throuéh
September_when the last counts were made (Table 9). ‘I believe the
September‘counts were the most reliable. These data indicatg a
" decrease in fawn produétion from 75/100 in 1975 to 50/100 in 1976.
Fustace (1974) reported 70 and 43 fawns per 100 does for hunting
districts 720 and 722, respectively. Sarpy Creek is the boundary
between these;two.districts. Martin (1976) reported coﬁnts of'

-86, 77 and 71 fawns per 100 does in 1973, 1974 and 1975, respeétively,
for the entire Sarpy Creek drainage. L

Eustace (1974) rated fawn production. as poor if tﬁe cqﬁnt per
100 doés.ranged from 40 to 59, fair if the range is 60 to 79 and-good
if the range is 80 to 99. Since 1973 the fawn production in the
Sarpy Creek area has decreased from good to,maréinally fair. During

the study period there were six probable cases of twinning identified.




TABLE 9. A CLASSIFICATION OF MULE DEER OBSERVATIONS. .

Fawns/ - Males/

Time Males Females Fawns Unclassified 100 Does . 100 Does
1975
April 1 58 0 0 0.0 1.7
May - 2 50 - 0 0. 0.0 - 4.0
June 4 . 41 0 2 0.0. 9.8
July b 15 3 -0 20.0 27.0
August 9 74 29 4 39.2 12.0
September 2 32 24 3 75.0 9.4
1976

. March . 1 27 0 0 0.0 3.7
May 2 20 0 0 0.0 10.0
June 0 . 9 0 0" 0.0 . 0.0
July 2 12 1 0 8.3 16.7
August 2 b4 11 0 . 25.0 4.5
September 1 17 ~ 10 o - 59.0". 5.9

Lg
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Robinette et al. (1955) reported that twins were the most common

litter size for mule deer on good quality range in Uﬁah.

Sex Ratios

The number of males observed per 100 does was very low. Thefe
were indications that the males leave the study area and move into
the Little Wolf Mountains ;n the summer and do not return until: the
onset of the rut. .buring the 1976 hunting season more males were
taken than were seen during the summer, thus the ratios indicated for
the summer monfhs must be considered as an absolute minimuﬁ (Table
'9)., Martin (1975) reports antlered male ratios of 19/160 does for

the fall of 1975 for the entire Sarpy Creek drainage.

Average Group Size

Average mule deer group sizes by month for 1975 and 1976 are
shown in Table 10. The average group size was largest in winter
and early spring when the deer Qere concentréted on the wintering
areas. The average group size decreased from mid-spring through_
early.summer as the animals dispersed to utiiize the new'vegetétive.
grthh.: Knowles (1975) related smaller group sizes to better forage
conditions on his study area in the Missouri bréaks of Montana,
From mid-summer through September the average group Size increased

as the land dried out and the deer moved to the more mesic bottomlands.
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TABLE 10. THE AVERAGE GROUP SIZE OF MULE DEER OBSERVED IN THE STUDY
AREA BY MONTH FOR 1975 AND 1976.

Average Numbef of
Time ’ . Group Size Groups Obseérved
1975
April 9.8 6
May 3.0 14
June 1.4 : 27
July 1.5 17
August 2.3 47
September 3.8 17
1976
March 9.3 3
May 1.7 14
June , 1.8 ' 5
July 1.4 10
August 2.7 .16
September 2.5 22

Pac (1975) reported an increase of only 0.2 in average group size
during the summer for mule deer in the Bridger Mountains of Montana.
The much larger increase reported here is probably related to the

more xeric climate of southeastern Montana.

Distribution and Movements

The mule deer moved off of the winter range with the onset of
new vegetative growth. Figure 9 indicates the widespread distribu—
tion 6f deer in late spring and early summer. As the uplandé dfied

out, the deer moved into the more mesic bottomlands and higher.
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copcentrations resulted (Fig. 10). They remained in associati§n
with these bottomlands until fall. Snow depth iﬁ late fall and
early winter forced the deer onto the winter rangés (Fig. 11).
These winter ranges were characterized by steep relief where the
top plateaus were windswept and in close proximity to BottOm;ands
or brﬁshy draws,

Two deer. were collared with radio transmittgrs on the 28th of
May, 1976. Figure 12 shows the ten relocationg of these'deer. - The.
transmitter on deer number 2 was intermittent and the number of
relocations of this animal was low. Both deer had already estab-
lished a seasonal range in the Bottomland V.T. prior to being'
éollared; Relocations indicate that once the‘deer move- into the
bottomlands, daily movements are minimal. After each deer was
relocated, neither was obse;ved more than 300 Meters from the site

of the first relocation.

Use of Vegetation Types

Spring (March, April and May). The uéage of the Saéebrush‘V.T.
in March and April vgried from 83% of the deer observed in.l975,to
. none in 1976. The heavy snowfall in Aprii of 1975 kept the'deef
confined to ;he wintering areas which were partiaily withiﬁ the
Sagebrush V.T. The lack of snowcover in the spring of 1976 allowed

the deer to move throughout the area (Tabie 11). In May the deer
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TABLE 11.

MULE DEER USAGE OF VEGETATION TYPES BY MONTH AS OBSERVED IN THE STUDY AREA

DURING 1975 AND 1976.

September

L , ) 'P. Pine? . Rhus-2 )
Time Total™ Sagebrush™ Cultivation  Bottomland Mosaic Yucca Field
1975
April 59 83.1 0.0 15.3 1.7 0.0 0.0
May 52 - 5.8 9.6 13.5 53.8 11.5 5.8
June 47 19.1 31.9 12.8 23.4 12.8 0.0
July 22 18.2 45.5 13.6 - 13.6 9.1 0.0
August 118 16.1 12.3 57.7 12.3 1.8 0.0
September 3 6.0 0.0 86.6 6.6 0.0 0.0
December 18 20.0 0.0 20.0 60.0 0.0 0.0
1976
March 28 0.0 0.0 46.4 39.2 14.3 0.0
May 22 31.8 9.1 54.6 4.5 0.0 0.0
June 9 ©22.2 0.0 44.4 33.3 0.0 0.0
July 15 33.3 0.0 33.3 13.3 20.0 0.0
August 44 23.0 13.6 75.0 9.1 0.0 0.0
28 - 17.9 0.0 71.4 10.7 0.0 0.0

l‘I‘otal number of deer observed.
Percentage of observations/month.

G
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were widely distributed throughout the area with observations recorded
in all vegefation types in 1975. During this time period deer were
observed iﬁ the fiéld V.T. .This was the oﬁly incidence of deer

usage of this vegetation type during the'study period.. The Ponderosa

Pine Mosaic V.T. accounted for most observations in late spring.

Early Summer (June, July).. June is one of the ﬁetteét months
with 2.05 and 4.14 inches af rainfall in 1975 and 1976, respectiVely :
(Table 1). This amount of rainfall kept the soil relatively moist
through the start of the dry month of July. As the uplands dried
out, the number of obser&ations in these areas declined. Usage of
the Bottomland V;i. increased in 1975 but decreased slightly in 19767
The decline may have been dué to the large amount of rainfall in.

June of 1976.

Late Summer (August, September). During these two dry months the

pattern of deer usage shifted to the more mesic bottomlaﬁdéf Obser-
vations in the Bottomland V.T. more tﬁan doubled froﬁ July to Auéust.
During this period, Horse Creek and Sarpy Creek became inﬁermit£ent.
Pockets of standing water remained but flowage ceésed. There was a

slight increase in the number of observations in the Ponderosa Pine
\

1

Mosaic V.T. in late summer. Usage of all other vegetation types

declined.




47

Winter (December). The number of observations during this
period was small. Aerial and ground surveys along with deer tracké
were uséd to indicate areas of heavy usage. The deer_were consié—
tently observed along the edge between two vegetation types. While
most observations were in the.Pondgrosa Pine Mosaic V.T., the animals
were never observed more than 15 meters from an érea of';he Sagebrush

V.T.

Use of Slope

Table.lZ shows usage of slope by mule deer for thé two.yeafé of’
the study. Moré mule deer were observed on gentlé slopes than on‘the
other two categories. This.occurred because of thé high usage qf tﬁe

Bottomland V.T. in late summer. This type is characteristically

TABLE 12. A CLASSIFICATION OF MULE DEER OBSERVATIONS BY SLOPE.-

Year G_—entle1 Medium . Steep
1975 S 492 .40 : 203
1976 - 40 B & | 11
. TOTALS 89 51 1

lCategories: Gentle = 0.0° - 1.7° rise

Medium = 1.7° - 5.1° rise
9 Steep Above 5.1° rise
Numbers represent counts of observations, not individuals.
Six of the mule deer observed on steep slopes were on slopes of
17.9° rise or greater. These deer were the ones observed in cattle-
free areas. '
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located on level or nearly level grounds. The Steép category
accounted for only 12% of the totai observations, yet the usage of
these steep slopes was more important than the perceﬁtaée suggests.,
The two wintering ranges were associatéd with steep slopes and most
of the observations in the Steep category were made during winter
and early spring. However, during the summer montﬁs there were éix
instances of mulé déer usage‘qf very steep slopes having a‘gradiépt
of 17.9° or more. The vegetation on these extremely steep slopes

was invariably a dense tangle of brush that was not used by cattle.-




_ANTELOPE

Population Characteristics

A total of1101 observations of 629 anéelope was reéordéd on the
study area dur;ng 1975 and 1976 of which 227 antelope were classified’
‘in 1975 and 92'in 1976.

Fawn production in 1975 was high for Montana with a count of
69 fawns per 100 does being observed (Table 13). Martin (1976)
reported a ratio of 41 per 100 does for the entire Sarpy Creek
drainage during 1975. While antelope can be found occasionglly
‘along the eﬁtire Sarpy Creek drainage, the only extensive area of

TABLE 13. THE SEX AND AGE RATIOS OF ANTELOPE OBSERVED IN THE STUDY
AREA DURING SPRING AND SUMMER OF 1975 AND 1976.

. Number of . ‘
Year . Observations Fawn/Doe - Males/Females
1975 227 69/100 34/100

1976 92 32/100 . 39/100

sagebrush-covered land occurs in and around the study area. The -
occurrence of this habitat is reflected in the higher fawn.productiéﬁ
reporfed here. Dusek and McCann (19755 reported counts of 17 féwﬁs-
-perllOO adults in the Bull Mountains. Céop and - Simmons feported

counts of 58 and 53 fawns per 100 does for hunting district 570,
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located in south-central Montana. Fawn production in 1976 dropped
:to 32 per 100 daes. This level of production is comparable with.-
the above listed reports. Since fawn production for any one year

is for a large part a reflection of conditions during the previous

year, the reasons for the large fawn production of 1975 is unknown. . -

Séx Ratios

The number of males obgerved per lQO does was relatively_
constant for the two years of the study (Table 13). Martin (1976)
reported 28 bucks per 100 does for the éntirevSarpy Creek-drainage.
There were four territories identified on the stﬁdy area. These :
territories were e§tablished by early July in both yéars. Twé
bachelor herds of six and foﬁr males, respectivély, were observed

" dn 1975 and 1976.

Average Grpup Size

Average group sizes bf'month for 1975 and 1976 are shown-ih 
Tébie 14. Average group size was the smallest in spring as the
aﬁimals moved onto the study area from the winter ranges. - The
largest average group size was recorded in July, coinciding witﬁ
the appearance of fawns in the population. The anrage group size

declined slightly throughout the summer.
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TABLE 14. THE AVERAGE GROUP SIZE OF ANTELOPE OBSERVED IN THE STUDY
AREA BY MONTH FOR 1975 AND 1976.

Average Numbex df

Time . Group Size Groups Obsetved
1975
April 5.1 7
May 6.0 o 7
June ' : 4.5 20
July 6.8 ' 18
August 6.5 18
September 6.2 5
1976

. May 1.7 7
July 6.2 5
August 8.4 8
September 7.8 6

Distribution and Movements

No anteélope were observed during the winter on the study area.
Extensive areas of sagebruéh—covered rangeland exists to the ﬁeéﬁ'
of Sarpy Creek, and it is probable that the antelope move out onto
these flats during the winter months. Apparently éndwdepth triggers
these movements, fof local ranchers report seeing antelope in the

study area during those winters with light snowfall.

Use of Vegetation Types
The Sagebrush V.T. and thée Field V.T. accounted for the most

observations during the study period. During 1975 antélope were




TABLE 15;, ANTELOPE USAGE OF VEGETATION TYPES BY MONTH AS OBSERVED IN THE STUDY AREA
DURING 1975 AND 1976. ;

P. Pine Rhus-

.Time Sagebrush  Cultivation  Bottomland = Mosaic Yucca Field '
1975
April - . 24 0 0 3 0 9
- May 29 8 0 0 0 6
June ’ 43 2 0 1 7 34
July 60 17 0 3 4 38
August 51 19 0 0 2 36
September 42 0 0 0 0 0
TOTALS 249 46 0 7 13 123
A © -55.8 10.3 0.0 1.6 2.9 27.8
1976
March =~ 4 0 0 0 0 0
May 11 0 0 6 1 1
_July : .22 0 0 0. 0 2
August 60 0 0 0 0 23
September 34 0. 0 0 0 20
TOTALS - 131 0 0 6 1 46
) ' 0.0 0.0 _3.3 0.

% ’ -71.2

(49
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observed using the Cultivation V.T. while none were obsefved using
this vegetation type in 1976. In both years antelope were observed
using the Ponderosa Pine Mosaic V.T. but mos; observations were .of
does. While there were no observations of fawns with the does_oq

this type, most doe observations were fecorded during or just prior

to fawning time (Table 15).

Use of Slopg.

The Gentle and Medium slope categories accounted fér 95.5%’of
;11 antelope observations (Table 16). There were only-four instances
of usage of the Steep category with all occurring within the Ponderosa
Pine Mosaic V.T. One male was observed under a ponderosa pine canopf

more than one kilometer from the nearest opening of more than 20 acres.

TABLE 16. A CLASSIFICATION OF ANTELOPE OBSERVATIONS BY SLOPE.

Year ' . Gentlel " Medium . Steep
1975 - 162 YA 23
1976 8 13 2
TOTALS | 26 60 ‘ 4

lCategories: Gentle = 0.0° - 1.7° rise
Medium = 1.7° -~ 5.1° rise

9 Steep = Above 5.1° rise

Numbers represent counts of observations, not individuals..

Three of the four observations on steep slopesﬁwere"of females using
" the Ponderosa Pine Mosaic Vegetation Type. '




WHITETAIL DEER

There were four observations of whitetail deer duting the study
period. Two does were seen both years along the Sarpy Creek drainége;
Neither doe was ever seen with a fawn at her side. Whitetail deer ére
commonly observed a few miles.to the south-of East.Fork Sarpy Créeék
and along the Yellowstone River bottomlands 30 miles (48 km) ‘to the
north. Residents of the study area reported that thtetail deer are
 not commonly observed, but that sightings have increased in recent

years.
COYOTES

The Sarpy Creek study area has an established population of
coyotes. In 1975 there were 7 coyotes observed per3106 deer and
8 per 100 in-1976. These animals are hunted and trapped extensively
particularly during the winter when the prime pelts p;ovide an

additional source of income.




DISCUSSION

The importance of winter range in the lifé history_of nule deer
in the northern Rocky Mountgins has been well documented (Robinette_
.et al. 1952, Donan and ﬁasmussen 1944) . These and other studies
weré concerﬁed with mule deer populations in moﬁntainous terrain.
The authors conclusions assumed that the‘summer range was at least
adeﬁuate in comparison with the winter range. TFew studies have
concerned themselves with the summer range condition of.;hose deer
herds that exist in the semi-arid rain shadow of the porfhern Rocky
Mountains. Deer occurring in these regions have'a second critical
period: the extremely dry late éummer months.

During August and September rainfall in the Sarpy Créek study
area totaled 0.54 inches in 1975 and 1.88 in 1976 (Table 1). Both
years were ét or aboye the average annual rainfall of 14 inches. In
July énd August of 1975 there were 23.days when‘tﬁe temperature
_éxceeded 90°F and 33 days in 1976. The combination of_lqng periods
without significant rainfall and hot daytime pemferatures results
in a rapid dessication of forbs, particularly in the more xeric
uplands. In response to this drying out of the vegetation, the ﬁule
deer in thé Sarpy Creek area moved into the creek fottoms whe?e'the_-
alluvial character of these areas provided moisture for a longer

~ period of the summer. These movements into the bottomlands
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correspénded roughly with the time flowage ceased in the creeks.
While pockets of standing water remained, deer concentfations.iﬁ
:the bottomland were not located in the regions of the streambed
where the-pockets of water existed. In the uplands, wherg reservoirs
provided quantities of standing water, feWéf‘deer were seen during
the dry months. It appears that the primary factor causing’deer
migrations to the bottomlands and which localized cancentrations
therein was the sub-irrigation along the ailuvium bottoms. This
sub-irrigation provided a longer period of succulence for vegetation.

In very’dry summers and in periods of prolonged drougﬁt, the
period of time that succﬁlence is provided by this sub-irrigation
would be considerably reduced. During these periods the -deer woulq
be forced to utilize the léss nutritious browse. Anthony.(l976) ‘
reported that during drought periods mule deer in southeastern |
Afizona utilized evergreen and drought—resiétant species. .The hot,'
dry season appeared to be the most.critical period of the year for
those deer herds.

- With the notable exception of a severe drought, it.is unlikely
that any significant die-off would occur during the late summer
months. However, the utilization of less nutritious browse_%duld-
result in ‘a reduced weight gain and a loﬁered probability of suf?iving

through the winter. Those does whose fawns survive may be affected
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to a‘greaper degree since the added -demand of lactgtion pléces thé
doe uﬁder greater stress. Verme (1969) stated that "Unless lush -
summer raﬁge is available to maintain the mother in good condition,.
her productivity in the ensuing rut may be appreciably lowered".
The removal of these alluvium bottomlands wouid result in a reduced
productivity and greater mortality among the mule deer herds in
Sarpy Creek.

The two wintering areas identified in the study area were
characterized by steep relief with security areas in close prox1mity.
The steep relief prov1ded windswept regions where snowfall was blown
away before any appreciable accumulations could occur. These areaé
were covered with sagebrush which provided easily oﬁtained bréwse
during those periodé of wirter when snow depth in the bottomlands
would hinde; deer. movements. Security was provided in one of these
wintering areas by a dense growth of ponderosa pine ;n the steep lee
sibpe, On the other wintering area security was apparently p;ovided

by large unrestricted views. Both areas were located near brushy

drawé or bottomlands which provided additiohal browse in the winter -

" months.

During the study périod, deer used some of the EXtrémeiy éteep
slopes for securify during the summer months. Those slopes that were.
too steep and brushy for cattle were occasionally used by deer as

security areas. Similar areas containing cattle trails were .not_
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utilized by deer. Avoidance of cattle use areas has been reported
: by McMahn (1960), Firebaugh (1969), Dusek (1971) and Komberec (1976)
In. both years of the study, deer were observed in one pasture in early
spring. The introduction .of cattle into this pasture c01nc1ded nlth
movenent’out by deer. 1In both years deer were. not observed inﬂthis"
'pasture after the cattle were introduced;

‘The fawn/doe rates observed during the study period compare
_favorably with rates reported from other areas of Montana. Mackieﬁ
(1977) stated that fawn/doe rates for the Brldger Mountains in fall.
of 1975 was approx1mate1y 20 fawns per 100 does. Dusek and‘McCann
(1975) reported 36 fawns.per 100 does in4the Bull MOuntains'during
the fall of 1974. Knapp (1975) reported 55, 62, 58 and 52. fawns per
100 does in four coal -leases within the Decker—Birney study area of
southeastern Montana during the fall of 1974. Usrng fawn/doe counts’

- from this study, a population projection-was made using‘the‘POPELK
computer progran.(Picton 1976). A ten year projection'suggestedAthat
the herd.structure is that of a non—stationary, increasiné population;'
'In this prOJectlon the deer herd 1ncreased from 1n1t1a1 populatlon of

:
50 animals to a final figure of 65 deer. The deta11ed herd structure
appears to be realistic. A second ten year prOJectlon 1ncorporating'
gréater fluctuations of the fawn/doe ratios.gave.a'smailer.increase.

This run also gave realistic herd structure projections and thus the

.
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féwn crop may be actually fluctuating'more wide;y than -was d§Sefved
.during ﬁhe two years of the study. '

- Antelope qsagelof vegetation types ipdiéated the‘importéﬂcg of
the Field V.T. to these animals. The vegetétioﬁ‘in phis tipe is.
: chafacﬁerized by a dysciimax community; It is_poséible'if.nétiye-
vegetatidnzﬁexe established’ on reclamatiqn.soils thgfiadditioﬁél‘

: Habitaf for:antelope may be created which increase iﬁ itS'véluétpbl

‘ antelope until a c¢limax community became established. '




. RECLAMATION CONSIDERATIONS

1. The present &egetation in thé study afea réfiécﬁé thé‘hiétory‘
of land use practices and is probably pfoducing,less‘phanimaximum;,
forage. Any reqlama;ién consideration that use§_the prgsént 1eve13as 
the target figufe wou%d‘result in a loss‘bf poteﬁtial prbauétioﬁ; o

2. Thé alluvial bottomlands pro{ide additional suécu;éﬂff§6¥ége;_
during_ghe briticalllate summer months. Remoyai of-:the'se.:,{gub—'irfi-gét'eé~
c:eek Bb;toms would result in a reduced c#rxyiné‘capaéity'pf.phg-a;ghilﬁ
Réplaéémént of watef with reservéirs would n&t:allevi%ﬁéétpﬁé}rgd@anf*"
-.tion.‘ |

3. Steep relief is a critiecal fagtor inﬂwin;gring.argaé._'L;ékA
of relief and the ?ege;ation characteristic .of it would ihgreaéé'the
“probability of'a high morta;ity rate duripg those wintérs~wifh:heavy

snpwfall;
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