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Abstract:

A study was conducted in the timbered breaks adjacent to the Missouri River, northcentral Montana,
during the summers of 1973 and 1974 and the fall of 1974 to obtain quantitative data on populations,
range use and food habits of mule deer, elk and cattle within an area managed by rest rotation grazing.
Seven major habitat types consisting of eleven plant communities were recognized. Canopy coverages
and frequencies of occurrence were determined for low growing plant taxa in each of the plant
communities. Numbers, productivity, distribution, and range use of mule deer and elk were determined
from two early winter helicopter surveys and regular ground observations. Fawn:doe ratios were 50.0
and 54.8 for mule deer and calf:cow ratios were 65 and 70 for elk, respectively, during the two years of
the study. Numbers and distribution of mule deer within and between years showed no consistent
trends in relation to grazing by cattle and pasture treatments. Numbers and distribution of elk using the
study area within and between years were greatly influenced by grazing of cattle and previous pasture
treatments. Elk avoided areas of heavy use by cattle. Home ranges of three radio marked mule deer
were largest for the two males and smallest for the female. Home ranges of four radio marked elk were
substantially larger than those of mule deer, with home ranges of males larger than females.
Observations of marked elk indicated that previous and current grazing treatments of a pasture were
influential in determining use of a home range within a pasture by elk. The Pinus-Juniperus habitat type
was the most important for use by mule deer and elk during both summer and fall, while the
Artemisia-Agropyron habitat type the most important for use by cattle during both summer and fall.
Mule deer and elk made intensive use of steeper slopes and side ridges while cattle used main ridgetops
and major coulee bottoms most intensively. Food habits were determined from feeding site
examination and supplemented by rumen analysis. Forbs, browse, grass and browse, forbs, grass was
the order of importance of forage classes used by mule deer in summer and fall, respectively. Forbs,
grass, browse was the order of importance of forage classes used by elk in both summer and fall. Grass,
forbs, browse was the order of importance of forage classes used by cattle in both summer and fall.
Yellow sweetclover was the most important forb in the diet of each of the three ungulates. Use by mule
deer was shifted to browse and use by elk was shifted to grass as forbs were desiccated. Differences in
use of forage classes by mule deer between pastures in July 1974 was a result of previous grazing
treatments affecting reproductive success and subsequent abundance of yellow sweetclover.
Interspecific relationships, effect of rest rotation grazing and management implications of mule deer,
elk and cattle on a rest rotation grazing system were discussed.
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ABSTRACT

A study was conducted in the timbered breaks adjacent to-the
Missouri River, northcentral IMontana, during the summers of 1973 and
1974 and the fall of 1974 to obtain quantitative data on populations,
range use and. food habits of mule deer, elk and cattle within an area
managed by restirotation grazing. Seven major habitat types consisting
of eleven plant communities were recognized. Canopy coverages and
frequencies of occurrence were determined for low growing plant taxa in
each of the plant communities. Numbers, productivity, distribution, and
range use of mule deer and elk were determined from two early winter
helicopter surveys and regular ground observations. Fawn:doe ratios
were 50.0 and 54.8 for mule deer and calf:cow ratios were 65 and 70 for
elk, respectively, during the two years of the study.. Numbers and dis-
tributionh of mule deer within and between years showed no consistent
trends in relation to grazing by cattle and pasture treatments. Numbers
and distribution of elk using the study area within and between years
were greatly influenced by grazing of cattle and previous pasture treat-
ments. Elk avoided areas of heavy use by cattle.  Home.ranges of three
radio marked mule deer were largest for the two males and smallest for
the female. Home ranges of four radio marked elk were substantially
larger than those of mule deer, with home ranges of males larger than
females. Observations of marked elk indicated that previous and current
grazing treatments of a pasture were influential in determining use of
a home range within a pasture by elk. The Pinus-Juniperus habitat type
was the most important for use by mule deer and elk during both summer
and fall, while the Artemisia-Agropyron habitat type the most important
for use by cattle during both summer .and fall. Mule deer and elk made
intensive use of steeper slopes and side ridges while cattle used main
ridgetops and major coulee bottoms most intensively. Food habits were
determined from feeding site examination and supplemented by rumen’
analysis. TForbs, browse, grass and browse, forbs, grass was the order

- of importance of forage classes used by mule deer in summer and fall,
respectively. Forbs, grass, browse was the order of importance of
forage classes used by elk in both summer and fall. - Grass, forbs, = -
browse was the order of importance of forage classes used by cattle in
both summer and fall. Yellow sweetclover was the most important forb
in the diet of each of the three ungulates. Use by mule deer was
shifted to browse and use by elk was shifted to grass as forbs were
desiccated. Differences in use of forage classes by mule deer between
pastures in July 1974 was a result of previous grazing treatments
affecting reproductive success and subsequent abundance of yellow
sweetclover. Interspecific relationships, effect of rest rotation
grazing and management implications of mule deer, elk and cattle on a
rest rotation grazing system were discussed. '




INTRODUCTION

Rest—rotation grazing systems (Hormay and Talbot, l9él5 haye:
become'increasingly‘ponular in recent years as a means of managing
rangelands grazed by 1ivestock. These systems,'by'incorporating periods
of rest'into the grazing formula, provide conditions which'favor the
development of desirable plant composition and abundance in spite of.
intensiue grazing during certain periods within or between years.
Personnel of the Bureau of Land Management, in 1965 initiated a rest-
rotation grazing system for cattle (Bos taurus) in the Nichols Coulee
Resource Area (RCA) 1ocated on and adjacent to the Charles M. Russell
Game Range in North—Central Montana. Both mule deer (0d0@0@leus

hemionus) and elk (Cervus canadenszs) also use parts of this area dur-

7

Iing at least some .seasons. Mackie (1970), reported on mule deer, elk

and cattle range relationships for the Missour1 River Breaks, the area
that includes part of the RCA. At the time of his study no rest-,.
rotation grazing systems were’ in operation.‘ Consequently he was
unable to observe the effects of rest—rotation systems‘ior cattle_on
the range ecolog& of mule'deer'and elk. | |

This study, conducted on a full t1me basis during the summer of

,1973 and the summer and fall of 1974, considered the range ecology of

mule deer, elk. and cattle within ‘the pastures included in the:system.




DESCRIPTION OF THE STUDY AREA
The study area of approximately 88,810_acres is-locate& in South
Phillips County 55 miles southwest of Malta, Montana. Boundaries afe
shown in Figure 1. The area is part of a hiéhly dissected plateau

which slopes gradually to the southeast. Elevations range from 3,000

. feet aloné the north boundary to 2,246 feet at the Missouri River.

Breaks topograpﬁyAextends from the river, north, to the Charles M.
Russell Game Range boundary which‘roughly delineates the gnd of the
timbered breaks. From here, rolling plains develop.
| Soils, mostly heavy clay loams of. the Lismas; Pie;re and Phillips
series, are'dérived from the underlying Bear Paw Shale Formation
(Gieseker, 1926). Shale outcrops are commom; especially in.the breé#s
pértion of the study area. IAiluvium from the Little.Rocky,Mountainé
to the nofth occurs in isolated areas. Higher, level ridgetbps show
évidence'of feeble glaciation. Runoff from such ridges. is. high.

Major,qouiees, charéqterized by much meanderinéiin a well develoﬁ—
ed flood plaiﬁ; cut through shale outcrops and allﬁvial ﬁénches.
Theée_coulees contain intermittent streams and are subjéct to flash
floods duriﬁg periods‘of heav? rains. In addition to nétura; springs
and seepagesé'gine wells and 83.stockponds have been Qevglopedron the
study area. . | |

Nichols Coulee RCA .is a.four'pasture system. 'Grazing is adminis;

tered by personneél of the Bureau of Land Management.__Landvqwnership,
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Figure 1. Map of the study area showing boundaries and drainages.




-l
acreages and AUMs for the study area a?e shown in Tablé 1. The graz-
ing ﬁormula is sﬁéwn in Figure.z. Order of treatments Qithin a year is
counter4clockwisg (Fig. 3). Rotation of treatments between years is
clockwise (Fig. 3). Pasture II lacks adequate natu?al shelter for
calving; theréfore the years pasture 1II 1s grazed early, cows heavy-
with-calf are 6ffen turned into pasture I Aéril 1.

Pastures I and II are mostly rolling uplands di;sected by a
dendtritic pattérn of side coulees which flow into a few major drain-
ages. For thé mdst part, relief is low. Pastures III and IV are
st;ikingly.diffe?ent_from pastures I and II. Relief'increases.to as
ﬁﬁch as 400lfeet immediately north of the river; ridges become narrower -
.and break sharply into deeply entrenched drainages.

Climatological data were obtaiﬁed from.the United Staées Depart-
ment of Commefce‘Weather Station Roy 24ANE (Mobridge)%'iocatgd 17 miles
southwest of;the stuay area centef. Mean mgnthly‘and &éarly tempera-
tures énd précipitation for the two years of the study;iés well as
‘the eleven year means, are shown in Table 2. Climate of this area.is
considered semi-arid with short hot summers and long cold Winfers
(Gieseker, 192@).‘ Eighty percent of the precipitétionﬂcomes in'fhe
half year peﬁiod Qf April thfough September. Despite_above average
precipitation in:1973, littie r;in fell between mid—junevand late
August. Mean number of frost free-days is 118. ~F0r 1973 énd 1974

this figure was 117 and 102 days respectively.




Table 1. Land status and grazing capacity of Nichols Coulee RCA.

Ownership of Total for Area Pasture I Pasture II Pasture III Pasture IV Holding Past.
Control Acres % AUMs 4 Acres AUMs Acres AUMs Acres AUMs Acres AUMs Acres AUMs

Total 88,810 100.0 12,271 100.0 17,352 3,015 20,516 3,431 28,913 2,984 21,109 2,607 920 234

Public Domain 74,947 84.4 9,795 79.8 14,352 2,466 13,726 2,144 27,040 2,728 19,809 2,453 20 4

Private 8,249 9.3 1,534 12.5 1,720 326 4,996 873 593 99 40 6 900 230

Lease 5,614 6.3 942 v | 1,280 223 1,794 414 1,280 157 1,260 148 0 0




Month

TREATMENT | J F M A M J J A S 0 N
A
B REST [FOR VIGOR | [prsipiossispss =707
C REST FOR SEEDRIHE (STVI) ....... AAAAA
D REST FOR HSTABLISHMENT| OF RHPRODUCTION

Figure 2. Grazing formula for Nichols Coulee RCA




Years combination occurred

Years combination occurred

1965
1969
1973
PASTURE I PASTURE II
TREATMENT A TREATMENT D
PASTURE IV PASTURE III
TREATMENT B TREATMENT C

Years combination occurred

1966

1970

1974

PASTURE I PASTURE II
TREATMENT A | TREATMENT A
PASTURE IV PASTURE III
TREATMENT C TREATMENT D

Years combination occurred

1967

1971
PASTURE I PASTURE II
TREATMENT C TREATMENT B
PASTURE IV PASTURE III
TREATMENT D | TREATMENT A

1968
1972
PASTURE I PASTURE II
TREATMENT D | TREATMENT C
PASTURE IV PASTURE III
TREATMENT A | TREATMENT B

Figure 3. Order of treatments for pastures in Nichols Coulee RCA

within and between years.
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Table 2. Mean temperature and precipitation for 1973 and 1974 together
with the ll-year means. U. S. Department of Commerce Weather
Station Roy 24 NE (Mobridge), Montana.

Temperature (degrees Fahrenheit) Precipitation (inches)

Month Year 11-Year! Year 11-Year
1973 1974 Mean 1973 1974 Mean
Jan. 20.5 155 1R L7 i f <12 .58
Feb. 272 29,7 2L el <1kl .10 o 21X
Mar. 38.2 331 3.8 .16 .83 o7
Apr. 42:7 46.9 44,1 2699 81 136
May SH8 50.4 LisiE 15533 4.44 2.02
June 64.9 68.0 64.3 3.97 2.08 2.80
July 70.9 3t 7L:5 o2 4.82 1.69
Aug. 72.4 64.8 70.7 4,12 4.09 1.90
Sept. 582 55.6 57.6 2.27 .61 1.06
Oct. 49.2 48.2 4T .63 s65 .58
Nov. 23.0 34:5 3122 03 .41 w32
Dec. 23+0 2659 Yle3 .30 .04 e
Totals 45.5 45.8 8 16.49 19.00 13552

43.

INo data Jan. and Feb. 1964.




METHODS

Habitat Analysis

Habitat_typgs of the study area were generally similar to those
described by Mackie (1970). To verify similarities, 23 trénsects were
estéblished_ih six major habitat types. The method of analysis follow-
ed the canopy method . of Daubenmire'(1959). Twenty 2x5 dm plots for
grasses, forbs and shrubs and twenty 4x10 dm plots (nyah-1973) for
shrubs only wgfg'placed at 10 foot intervals along each of two 100 foot
lines at eacﬁ sample site. The sample ﬁnits were plaqed in a relative-
1y homogeﬁous;and undisturbed portion of each habitaf type. Iﬁ
addition, plant frequency and coverage recorded at mule deer, elk and
cattle féeding sites were combined with transect data to_provide;a
better rgpresentation of each habitat type.. Most work Was”done'iﬁ
pasﬁures III and“IV.'

Plant néménclature follows Boﬁth (1950) ana Booth énd Wright

(1966).
Populations arid Range Use

.Early Wintefjsurveys of pastures III and IV,rmade from a heli-~

copter, were copducted each year to obtain .accurate counts and

‘classification éf mule deer and elk. Productivity, popuiation

structure and humbers are based on these .data.
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Radio telemetry of mule deer and elk was used in 1974'to more
precisely determine range relationships and movements of these
ungulates. This phase of the study was conducted in conjunction with
Region Six personnel of the Montana Fish and Game Department. In
some cases eik were marked with neck-bands only. Relocations were
made both‘from'the'ground and air. Generally, attempts at relocating
all animals were made .at least once a week. An observation was con-
sidered a relocation between days. To more fully understand daily
activity and~daily movements, each radio marked animal was observed a
minimum of twice on at least one day. Home range data were calculated
by the minimum area.method,(Mohr, 1947) and modified (Harvey, i965)
whenever data were insufficient or otherwise failed to Justify connect-~
ing the outlylng points.

Nine vehicie routes were established. Eight of -these were in
pastures III and IV, giving almost complete coverage of these pastures.
Emphasis of this’study was placed on these pasturesﬂwhere:the major
mule deer and elk concentrations occurred. All routes‘in,pastures IIf.
and IV were covered systematically at about one week intervals during
morning and evening observation periods. Observations for all animals
were recorded with respect to time, group size, activity, habitat type,‘
slope, exposure and 1ocation when first seen. 'In addition, for mule

deer and elk, sex and ‘age class were recorded whenever possible.
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Animals within 100 yd. of each other aﬁd/or displaying définite group

relationships weré recorded collectively. :

Food Habits

Food habits Aata were obtained by examining and recording frequauﬁz
of use of varigus plant taxa at recently vacated feeding sites. Utili-
zation of one rooted stem for grasses and grass like plénts, one stem
or leaf for.fofgs, and one twig or leaf for shrubs conspituted one
insténce of.ﬁse; Minimas afASb instances of use fbr‘mulé déer and elk
and lOd for catfie on one habitat type at one siteé wére thé requisite
for a feeding site. Frequencies of occurrence and coverages of plant
taxa preseﬁt,were'recbrded at each feeding site to provide a basis for
':evaluaﬂing foqd.preferences. The method used‘was simil;r to that pre-.
viously Aesq;iﬁéd for habitat analysis exéep; that ten 4x10-dm plots
for shrubs weré used and plots were placed fandomly_in}the_a:ea of the
feeding site, Ruﬁep saﬁples to supplement fegding sitevdata Qeré |
coilepted whengv;r possible. Hunter killed animéls‘iﬂA£he fa;l
provided thé?£;ik of the_samples. The aggregate percenﬁage method:.
(Martin et ai.}-l946) was‘psed to taﬁlulate data fof_féeéing site

examinationsiby season and habitat type and for rumen samplesi

</




RESULTS
Habitat Types

Seven of;eight habitat types described by Mackie (1970) for the ‘
Missouri River breaks occurred on the study area. _The results of the
vegetational measurements for the habitats, arranged in a manner

similar to that used by Mackie, are presented in Tahle'3.

Artemisia—Agropyron Habitat Type

This type was most characteristic of level ridge tops but it was .

also present on more level portions of the sides of ridges and in the

‘major coulee bottoms located at distances of seven miles‘or more from .

the Missouri River. It occupied about 57 percent of - pastures IIT and
IV and almost the entire areas of pastures I and II. “Mackie described

three plant communities within this type as fOllOWS.

Artemisia tridentataeAgropyron spicatum Community
Well déveloped stands of this community were generally found along
edges of the main ridges; on the'tops of‘side ridges (Fig. 4)'and.on

the more level portions of the sides of ridges. Bluebundhwﬁeatgrass

(Agropyron spzcatum) and big ‘sagebrush (Artemzsza trzdentata) was the
'most ‘common: grass and shrub, respectively.ﬂ Forbs of 'the Tragopogon

‘union Were‘the'most common;'éspecially yellow sweetclover-ﬂMeZtZotus




Table 3. Mean percentage canopy coverage (C) and frequency of occurrence (0) of plant taxa which obtained a mean coverage of 1 percent or more
in one or more of the eleven plant communities. Values for bare ground and litter are also included. Trace (T) amounts are for
values between 1 percent and 0.1 percent. Numbers of sites examined are in parenthesis.

5y 1 1 U -'4 Ig !lb 3 1 3
L QR Qe = @ 3 =9 = 8 Qe §~I =
o4 2ES Rl -ant 2 8 SF "L § P 2Te 5%
S ER2y ER22 EED % R & & & S A SR oy 28 § S8
§ S o0 Q9 O% YV QW S O S S 9 ) : £ 3\.3 E%g ;}E
= P8R ERT % -8 SR S8 Sk ] SR S S > G
- << << @ << /@ A< S A< % u< <= <& X o
(23) (23) (17) (27) (9 (13) (1) (24) (14) (16) (2)
cC O cC 0O C 0 cC O 8.0 c 0 € .0 C 0 c o cC o0 cC O
BARE GROUND 62/99 58/99 47/99 51/98 40/89 70/99 7760 67/99 83/100 52797 76/100
LITTER 25/99 27/99 24/99 37/100 44/100 23/100 89/100 21/100 13/98 32/99 7/98
GRASS 41/93 49/99 49/98 51/97 42/93 27/77 5/70 46/94 14/56 60/99 35/100 1
FORBS 19/74 20/83 14/71 15/67 24/67 23/58 1/20 17/68 14/61 46/85 46/98 t_;
SHRUBS 14/49 12/52 5/29 12/49 29/68 8/34 17/55 10/38 8/38 21/57 1/10 1
UNION:TAXA
AGROPYRON SPICATUM
A. Spicatum 13/53 2/11 14/49 8/34 2/19 4/55 2/10 2/9 T/2
Muhlenbergia cuspidata 6/27 5/22 T/4 1X/35 T/6 3/17 3/10 1/5 T/3
ARTEMISIA TRIDENTATA
A. tridentata 8/26 8/30 5/19 1/5 2/7 1/4 3/9 T/3 1/5
A. frigida 1/9 T/6 4/30 T/4 T/6 T/2
AGROPYRON SMITHII
A. eristatum T/T 3/6
A. smithii 6/36 27/86 26/74 4/31 9/37 4/20 28/74 5/30 40/88 20/40
Bouteloua gracilis 2/9 3/12 25/76 2/7 T/3 1/4
Koleria cristata 2/20 3/28 3/25 4/33 T/8 T/4 1/14 T/4
Sehedonardus paniculatus T3 2/12 173 T/4
Stipa viridula 7/31 6/32 2/10 6/25 14/34 2/7 5/22 1/5 10/33 2/3
Carex filifolia T/6 2/11 2/5 2/7
POA SECUNDA
P. secunda T/4 T/9 7/38 2/8
TRAGOPOGON DUBIUS
Artemisia ludovieinana T/3 1/6 T/1 T/2 T/T T/4
Aster commutatus T/3 T/8 T/1 T/5 T/4 1/5 T/3 T/4 T/8
Comandra wmbellatum 1/24 2/31 T/4 1/22 T/14 T/12 /S

Lactuca pulchella T/4 T/5 T/3 T/3 T/2 T/5 3/28




Table 3. Continued.

TRAGOPOGON DUBIUS (cont)
Melilotus official
Opuntia polycantha
Psoralea argophylla
Vieia americana

JUNIPERUS SCOPULORUM
J. scopulorum
Rhus trilobata
Carex geyeri

PRUNUS VIRGINIANA
Rosa nutkana

SYMPHORICARPOS OCCIDENTALIS
Artemisia cana
Symphoricapos occidentalis
Agropyron trachycaulum
Poa compressa

ARTEMISIA LONGIFOLIA
A. longifolia
Calamovilfa longifolia

SARCOBATUS VERMICULATUS
S. Vermiculatus
Distichlis stricta

XANTHIUM STRUMARIUM
Grindelia squarrosa
Iva Axillaria
Rumex mexicanus
Xanthium strumarium
Hordeum jubatum

COMMUNITY

1
J 1 L g: ';2 3 1 £
3 R LR R = © & Yo 3 &S ® 1 s
-Agg 'eg_ SR X o E b < 3 QE S~ O ® E2
- S ; L] = o+ O = o - 5 L~ o O S8 O - 3
_ne o N e NS ) 1 éE '%LL QE E':. g;’g:::_ - g
SES 85 §53 & & =9 S-S S 9 S o SE§ =B
6% BEE R R 5K 55 &% 3 1« R L
<<% <<o << A< A S i< VLN Q< <~ <@ = o
(23) (23) 17) (27) 9 (13) 1) (24) (14) (16) (2)
cC O cC O £ 0 cC o C 0 C -0 c= C= 0 cC o0 cC o cC o
10/26 10/28 5/19 7/23 20/33 16/32 T/5 9/25 11/33 41/69 27/83
/3 T/6 2/19 T/2 T/2 T/2 T/7 T/1
T/9 1/13 T/2 2/15 T/1
T/8 1/8 1/11 T/5 T/5 T/7 T/2
1/2 T/T 7/6 13/27 /2 11/30 T/T 2/3
T/2 T/1 1/6 T/5 T/4 T/5 T/T T/2 T/2
2/9 T/2 T/5 10/39 9/32 3/14 T/5 T/1 /1 T/3
T/1 T/1 1/10 3/21 1/5 2/10 T/5 5/22
T/1 T/1 T/2 T/1 1/6
T/5 T3 2/15 10/47 T/7 T/10 T/1 T/4 9/31 T/8
2/6 8/55
2/8 T/4
T/T TI1 1/7 3/15 T/5
T/3 T/1 2/5 T/5 10/35 2/4 4/19 T/T
1/4 T/4 T/1 T/T 2/5 T/2 6/20 T/2 T/3
T/3 T/4 2/10 2/18
T/5 T/1 T/1 T/2 3/23
T/3 T/5 T/3 2/18
3/20
T/1 5/49
T/1 T/2 T/1 5/33
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Table 3. Continued

Other important plants with lesser values were:

ARTEMISIA TRIDENTATA-UR.

ION

Astragalus Disulcatus
Atriplex nuttallit

Chrysothammus nausecsus

Gutierrazia sarothrae
Phlox hoodii

AGROPYRON SMITHII-UNION

A. Cristatum
Stippa ¢omata

POA SECUNDA-UNION
Allium textile
Microseris nutans

Plantago spinulosa

TRAGOPOGON DUBIUS-UNION

Achillea millefolium
Bahia oppositifolia
Gaura cocceinea
Lactuca serriola
Petalostemum candidum
Sphaeralcea coccinae

Stephanomeria runcinata

Tragopogon dubius

JUNIPERUS SCOPULORUM-U!

Rosa Arkansana
Solidago missouriensis
Thermopsis rho~iifrlia

PRUNUS VIRGINIANA-UNION

P. virginiana

SYMPHORICARPOS OCCIDENTALIS-UNION

Glyeyrrizha lepidota
Ratibida columnifera

ARTEMISIA LONGIFOLIA-UNION

Eriogonum multiceps
Oryzopsis hymenoides
Yuceca glauca

SARCOBATUS VERMICULATUS-UNION

Conringia orientalis
Helianthos petiolaris

XANTHIUM STRUMARIUM-UNION

Elymus canadensis
Spartina pectinata

-g'[_
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offtcznalzs) and bastard toadflax (Comandra umbeZZata) : Greasewood

'(Sarcobatus vermtculatus) and Rocky Mountaln Juniper ﬁJuntperus

scopulorum) occurred on level portions of the sides of ridges where
community'structure was often poorly defined, thus explaining their
occurrence in more than trace amounts. Sampling on‘sideslof ridges, -
‘as well as on the tops of ridges, resulted in-values‘for‘bare ground
that exceeded values for other communities of the Artemisia—Agropyron

habitat type, opposite of Mackie's findings.

Artemisia tridentata—Agropyron smithii Community

This communlty was found on sites similar to those occupied by the
Artemtsza trzdentata—Agropyron spicatum community.. However, 1t was
best represented on. the main ridges (Fig. 5) Western wheatgrass
(Agropyron smtthzt) was the dominant grass. Its relatively low value
for cover despite high percent occurrence probably resulted from'the
sampllng of many grazed areas. 'The Poa union was better represented'
here than in the Arteszta trzdentata—Agropyron'sptcatum community.

The early spring phenology of the Poa union probably has resulted in
an underestimation of[its'impottance in this community ‘and 1in others.

Taxa of this.union were rareiy recorded in fall. Bastard toadflax -

' obtained its maximum abundance in this community. Blg sagebrush

showed 1itt1e change from the Artemtsaa trzdentata—Agropyron sptaatum

community. Transect data for both these communlties suggested that




‘Figure 4. Artemisia tridentata-Agropyron spicatum community.

Figure 5. Artemisia tridentata-Agropyron smithii community.
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differences in coverage and frequency of big sagebrush between that

reported here and that reported by Mackie are related to sampling bias.

Artemisia_tridentata~Agropyron smithii-Bouteloua.gracilis Community

The occurrence of this community in the breaks-portion of the
study area was’ restricted to level ridge tops (Fig. 6) " In pastures I
and IT it was the ‘dominant community, even occurring in coulee bottoms.

It was especially well developed on the Phillips clay loam, These clay—

. pan soils were,covered with dense mats ofgblue grama (Bauteloua

gractlzs) Despite the appearancé of severe sheet erosion this commu-
nity had the lowest value for bare ground for any community in the
Artemis1a—Agropyron habitat type. Local areas of ‘much bare'ground dld
exist:. Blue~gramag‘tumblegrass.(Schedonnardus panzqulqtusdggiringed .
sagewort CArtemista frigida), prickly pear.(OpuntialpoZycanthd),sspindle

plantain (PZantego sptnuZosa) all obtained maximum abundance in this

community. Big sagebrush, the dominant shrub, provided the least coverh.

age for any of the communities of the Artemisia—Agropyron habitat type,,
an,opposite trend_from Mackie:s results.‘ No evidence of sampling bias
was found totenist in this‘community. Therefore, the large amounts_of
blue grama and 1ow abundance of big sagebrush suggested that this |

community on the north side of the. Missouri River varies in species

* abundante from that described by Mackie.




Figure 6. Artemisia tridentata-Agropyron smithii-Bouteloua gracilis
community.

Figure 7. Pinus ponderosa-Agropyron spicatum community.
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Pinus—Juniperus Habitat Type

This habitat type wasvcharaCteriatic of sloping'ridge sides.
Exposure and uegree of slope determined its developnent."This habitat
type was almost entirely within pastures.III'and IV‘where’it occupied
26 percent of the,area. 'Somewhat greater coverage was afforded:in
pasture.III where it extended to the game’ range hounQary-than in
paeture IV'where it -was only poorly developed in the upper one fourth
of this'pasture;' Mackie described three plant comnunities within thie

type as follows: E : S

' Pinus ponderosaéAqrqpyron'spic&tum Community

This conmunrty'occurred'along borders of:the PinusQJuniperue
community where 1t meets Artemlsla—Agropyron dominated rldgetops‘:
(F1g. 7),'1n shallow ba31n—heads, and on narrow 51de'ridgetops where
scattered growths of ponderosa plne (Pinus ponderoaa).occurred. “The:
openlnature ofythe pine'canopy allowed much'herhaéeous growth'to'
deyelop.ﬁ The Agropyron-apicatum inion was well develone&; “Plains
muhiylnwuhienbergia cuapidafa) obtained maximum coverage and frequency
in this community. Prairle sandgrass (Calamovilfa Zonngblta) was

presentuon occasional-patches of-unstable soil, In the P1nus—»

Juniperus habltat type, grass coverage and frequency were greatest

here. Rocky Mountaln Juniper was the domlnant shrub.: Skunkbrush

6Rhus trzlobata), and. elk sedge (Carex geyeri) Obtalned maximum .
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abundance in .this community. Ponderosa pine occurred as scattered

individuals.

Pinus ponderosa-Juniperus scopulorum Community

This community was best developed on slopes with af least some
‘north exposure'(Fig. 8). It did, however, occur on all exposures but
with decreasiﬁg frequency toward south éxposures. Ponderosa_pine'and.'
Rocky Mountain juniper were the dominant species. Often dense fhickets
of juniper formed almost to the exclusion of pine from the canop&.

This community’had the.least amount of bare ground and the most litter
éf thg Pinus;Junipequ'habitat t&pe; Bluébunch wheatgrass, western
wheatg?ass an&_green'needlegrass (Stipa viridula) were éli equally
present in moderate amounts. Yellow:sweetclover.grew exceptionally
well alopg tﬁe‘édges of fhis community. In.old burns,;noptka rose '
(Rosa nutkana) and westérn,snowberr& (Symphoricarpos oééidentdlis) were
the common shrubs. Samp;ing in_burnéd areas and along edges of this,
cqmmunity resui;ed in greaterlghan normal values of gragseg,:forbs{

and bare grqﬁnd Ané greater than trace amounts of big éagebrush and

greasewood.

Pinus pohdefosd;Artémisia longifolia Community
This commuhity occurred on steep, unstable éhale'éldpes usually

with a-sbuth:aébéct (Fig. 9). It contained the most bare grbund and





















































































































































































































































































