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Abstract:

A study was conducted during the four-year period 1960-64 to obtain quantitative data on food habits,
range use, and relations of mule deer (Odocoileus hemionus), elk (Cervus canadensis), and cattle on
ponderosa pine-juniper (Pinus ponderosa/Juniperus scopulorum) and related vegetation types in the
Missouri River "Breaks" in northcentral Montana. Eight vegetation types comprising 12 distinct
communities were analyzed and described. Totals of 11,581 mule deer observations, 3,489 elk
observations, and 25,125 cattle observations were recorded during morning and evening periods.
Distributions, movements, and population trends during seasons and years were related to range use
and forage conditions. Seasonal and yearly distributions of observations and animal activities were
related to sunrise and sunset and environmental conditions, Group sizes during seasons and years were
discussed in relation to social behavior and range use.

Seasonal, yearlong, and year-to-year trends in relative use and importance of vegetation types were
evaluated with respect to animal activity, forage utilization, plant growth, and weather conditions.
Relative frequencies of occurrence of each of the three animals on slopes of various degrees of
steepness and exposure were discussed. Relations between distributions of mule deer, elk, and cattle
use on the area and distributions of water sources were described. Instances of plant use at 263 mule
deer, 178 elk, and 184 cattle feeding sites were related to animal use of the various vegetation types to
ascertain seasonal food habits. Analyses of rumen samples from 37 mule deer, 12 elk, and 18 cattle
supplemented feeding site data. Yearlong trends in relative use and importance of forage classes and
individual plant taxa were described. Year-to-year trends in food habits were related to precipitation
and its influence on plant growth. Relations between elk and mule deer, elk and cattle, and mule deer
and cattle were evaluated with respect to degrees of overlap in distribution of use on the area in time
and space in relation to food habits, range use, animal behavior, and condition of "key" forage plants.
Conclusions and recommendations relating to mule deer, elk, and "multiple-use" management
programs on the area were presented.
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ABSTRACT

A study was conducted during the four—year period 1960-64 to obtain
quantitative data on food habits, range use, and relations of mule deer
(Odocoileus hemionus), elk (Cervus canadensis), and cattle on ponderosa
pine-juniper (Pinus ponderosa/Juniperus scopulorum) and related vegetation
types in the Missouri River "Breaks" in northcentral Montana. K Eight vege-
tation types comprising 12 distinct communities weére analyzed and described.
Totals of 11,581 mule deer observations, 3,489 .elk observations, and
25,125 cattle observations were recorded during morning and evening periods.
Distributions, movements, and population trends during seasons and years
were related to range use and forage conditions. -Seasonal and yearly dis-—
tributions of observations and animal activities were related to sunrise
and sunset and envirommental conditions. Group sizes during seasons and
years were discussed in relation to social behavior and range use,

- - Seasonal, yearlong, and year-to-year trends in relative use and importance

of vegetation types were evaluated with respect to animal activity, forage
utilization, plant growth, and weather conditions. Relative frequencies of
occurrence of each of the three animals on slopes of various degrees of
steepness and exposure were discussed. Relations between distributions of
mile deer, elk, and cattle use on the area and distributions of water
sources were described. Instances of plant use at 263 mule deer, 178 elk,
and 18/ cattle feeding sites were related to animal use of the various veg-
etation types to ascertain seasonal food habits. Analyses of rumen samples
from 37 mule deer, 12 elk, and 18 cattle supplemented feeding site data.
Yearlong trends in relative use and importance of forage classes and indi-
vidual plant taxa were described. Year-to-year trends in food habits were
related to precipitation and its influence on plant growth. Relations
between elk and mule deer, elk and cattle, and mule deer and cattle were
evaluated with respect to degrees of overlap in distribution of use on the
area in time and space in relation te food habits, range use, animal
behavior, and condition of Pkey" forage plants. Conclusions and recommen—
dations relating to mule deer, elk, and “multiple-use’ management programs
on the area were presented. - .




INTRODUCTION

Vegetation characterized by ponderosa piné (Pinus ponderosa) and

rocky mountain- juniper (Juniperus scopulorum) occurs extensively on rough

uplands'along the Missouri and Yellowstone River drainages and throughout
central and eastern Montana. It représents the most important habitat type

of mule deer (Qdocoileus hemionus), is locally a sﬁpérior habitat of elk

(Cervus canadensis), and is heavily utilized in graéing by livestock.

Much of this important game habitat ‘type is publicly owned, mostly by the
Federal Government, and administered.by the Bureau of Land Management.
Pauecity of quantitative data on big game and livestock food habits,
range-use ﬁabits, and relations has hindered the estaBlishment of sound
effective managiment programs. A clarification of reiationships is essen=
tial for development of cooperative multiple-use management programs. To
aid in the formation of these, an intensive investigation was conducted_on
a representative 75,000 acre area in ihe Missoufi River Breaks approxi-
mately 25 miles northeast of Roy, Montana. Fuli;time-field work was con-=
ducted from June 1960 through September 1963. Additional data were
obtained during several one-day to two-week periods‘from October 1963 to‘
June l96h°z The primary objectives were to obtain quantitative data on
range-use and food habits of mule deer, elk, and caftle.on the ponderosa
pine-juniper and associated vegetational types and to develop methods and
criteria for management. Habitat and population studies were conducted _
concomitantly to evaluate the effects of range condition, intraspecific and

interspecific conflicts, and current game management practices on mule
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deer and elk populations. These data also aided in interpretation of food
and range-use relationships. |
Seasonal and year-long food and/or gange=use habits of mule deer and
elk have been studied intensively on many parts of their ranges. Available
data on range food and use habits of cattle.on.weéﬁern rangelands appear
lafgéiy observational or derived:from foragé‘ﬁigiigéfidn and condition
studies. Some quantitative, seasonél and'year=long'data forvcattle are
available for a few areas where big gamemlivestock'felations have been
studied. | ‘
| Few detailed étudies of mule deer=cattle; elk-cattle, or mule deer-elk
relationships have been made. Julander (1955) possibly presented the most
comprehensive data on mule deer-cattle relationshibs:in his report on the

Oak Creek Unit of Fishlake National Forest, Utah. Detailed studies involv-

ing mule deer-cattle forage relations have been reported by Julander (1937)

and Kimball and Watkins (1951) for the Kaibab deer range, Arizona and
Dasmann (1949) for the interstate deer winter range; California. Elk=mﬁie
deer relatibnships have been considered previously in comparative winter
food habit studies in northern Idahe and Montana (DeNio 1938), the Blue
Mountains of Oregon (Cliff 1939), and Jasper Péfkg Alberta (Cowan 1947).
Morris and Schwartz (1957) made a yeafmlong study on food habits of these '
two species on the National Bisen Range, Montana. Elk=caftle relationships
were studied by Stevens (196L4) in the Elkhorn Mountains, Montana. The only
study of mule deer, elk; and cattle relationships known to the writer was

reported by Julander and Jeffery (1964) on summer range‘relations in Utah.
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DESCRIPTION OF THE STUDY AREA

o PhysiOgraphy

The sﬁudj area (Figure 1) extended apppoximgt?ly 20 miles as a L to
7~mile wide belt adjacent to #he Missouri Rivér in ﬁofﬁheast Fergus County,
Montané; This area 1s part of & broad 4iééected piétéau @hich slopes o
gently to the morth and east.  The terrain is ;'éﬁaré;ctérized by “breaks®
(Figure 2). _Ridges) sharply cut coﬁlees,,and créek'ﬁottoms resulting from
eros;on of the plateau are closely interspersed. _ﬁlevations vary from
abopt 3,100 feet along the southerp boundary to.appro#imately 2,250 feet
along the Missouri River. Rolling plainshéx@endg with slightly increasing
elevatién, to the south and southwest.,

The soils, derived from the underlying Bearpaw Formatien which con-

sists largely of clay shale containing moderate amounts of alkali and other
salts, are predominantly heavy clay loams of the Lismas -and Pierre series
(Gieseker 1938). ~ Shallow léyers of glacial lag may ocour on: higher level
fidgetops. " Shale outcrops are common. Alluvial soiis of thé Havre silt
loam and Lohmiller clay loam series are predominant on Missouri River

bottomlands. (Mr. E.K. Hogan, Pers. Comm., June 25, 1964). Several other

soil types may be found loéally on uplands, terraces, footslopes, fans,
and bottomlands. As a group, these "gumbo! soils are relatively imperm-
eable and runoff is high, especially from eroded and sparsely vegetated

upland sites. They are considered too shallow, too heavy and plastic, and

- generally too steep for cultivation (Giesekerj'opo cite).
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Figure 1, Map of the Missouri River Breaks Study Area.




Figure 2. Typical “Breaks" of Uplands Adjacent to the Missouri River in
Northcentral Montana. "Plains" Extend Southward in the
Background.
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In add%tion to intermittent streams of the Sand Creek éoulee and
Carroll Coulee drainages which run water only during spring runoff or heavy
rains, several natural springs or seeps, and one well, occur on the area.
About 30 of the 55 stock-water reservoirs develeped by stockmen and/or the
Bureau of Land Management hold water throughout the-summerq These are
widely distributed except on the extreme soufheaéflﬁértion whefe Nno perm-
anent stock-water sources exist. Most of these upiand water sources driéd
up during the_drouéht of 1960 and 1961. |

Access is provided by three graded dirt roadé'leading from
US Highway 191 which forms the western boundary, and -by numerous jeep or

truck trails which cover all parts of the area (Figure 1). As a rule,

these roads and/trails are impassable when wet.

Climate

The semi—arid_qlimatefis.characterized by moderately low rainfall,
comparatively low relative humidity: gyeatﬁextremeS‘in'summer and winter
temperatures;.and many. sunny days.. Records. for the,ﬁés; Department of
Commerce weather station-at Roy 8 NE,_located;approximatély 15 miles south-
west of the center of the area, show é.zlmyear.(l9h3—1963) annual mean
‘temperaturg:of LL°F, January, with an average‘température of 16°F, is the
coldest. month and July, with an.average:of 71°F, is the warmest. Monthly
and annual precipitation data for the January. 1959-May lééh period and
25-~year (1939~1963) means.are -shown in -Table-I..-Annual: rainfall fluctuates

widely between the lowest recorded value of 7.03 inches for 1952 and
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" TABLE I. PRECIPITATION DATA FOR MISSOURI RIVER BREAKS 'STUDY AREA,

-7 -

1959-196L. U.S. DEPARTMENT OF COMMERCE WEATHER BUREAU STATION,

ROY 8 NE, MONTANA.

Precipitation in Inches

Month 25-Tear.

Mean 1959 1960 . 1961 1962 1953 196%
January 0.39 052 - 0.87  0.26 - 047  0.85 0.2
February 0.40 0.72 0.43 0.20 :?chdé 0,92 0.08
March 0.55  '0.26. 0.28  0.16 © 0.33 T 1,00
April . 0.88 1.01  1.78  0.15 oosq' 1,18 1.53
May 2.26 2.8l 1.5L 1.25 . 7.58 2.65 —
June 3.42 2.9  1.58  1.41  5.03  3.10  sewe
July 150, 121 0.3 2.77 C 2,08 125 ee—-
Kugust 129 041 133 0.2 - 3.7 162 e
September 1.14 2.46 0.34 1.97  © 0.37 1.4l ———
October 0.8 1.66  0.06 0.9  1.89 = 0.23  -—-
November 0.47 1.13 Q.12. O 38 0.78 9.37 S
December 0.33 0.03 0.3 011 0.16 0.1 e
Totals 13.49  15.19  £.89  10.61  23.14 1429  ———
Deviation from mean +1.70 =l .60 -2.88 49,65 +0,80
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highest of 23.14 recorded during 1962. Eleven inches or less total precip-
itation was recorded for 7 of the 25 years. These years are notable in
that rainfall during.the critical growing season months of May, June, and
July was also severely reduced. This suggests that drought conditiéns
might be expected about every three £o four~yéars;'}Aﬁﬁual precipitation
totals for the four~year study period fepresengeaZﬁéérly'the complete range
-of expected conditions.® The'year'prior to inception of the study, 1959,
was quite "normal®; however, 1960 and l961-ﬁefé,mafkéd By drought condi-
tions unmatched in the 25-year records.- The tétal'p?ecipitation from
Januwary 1960 through April 1962 was only 21.08 inches. This includes only
8.42 inches during the most severe drought period wﬁiéhlpreﬁailed between
June 1960 and July 1961. Exceptionally heaﬁ Tain fell during the late
spring and summer of l962, and near avefage émounts of precipitation were
recorded for 1963. The mean annual precipi£ation recorded on a home rain
gauge at the Ivér Mathison ranch located on the.soﬁﬁheEentral part of the
area was 10.86 inches for the 1957-1962 period. This does not include
water content of moderate snowfalls. A comparison with.thé 13.94=1inch mean
recorded for the same period at the Weather Station suggests slightly less
annual rainfall on the study area.

Total snowfall amounts to about 25 inches annually. Stiow cover seldom
persists for more than a few days except during the coldest pefiodéo Warm
southwesterly *chinook” winds, characteristic of the region, temper the

harshness of the winter and prevent accumulation of snow.-

T I
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Land-Use Characteristics

Widespread grazing began on the study afea énd'viéinity during the
early 1880's (Gieseker 1938). According to Giesekerg'ggﬂgg (1953), large
livestock companies graged herds on range forégénfhfbughout the year until
the early 1900's‘ﬁhen many of these organizations'féiléa-br were dissolved
and were succeeded by local stockmen and smaller herds. ‘Much of the area
was taken up under the Homestead Acts gnd settléd betﬁeen 1906 and 1915
when attempts were ma&e to cultivate upland sites. Récurrent-drought
conditions, especially during the 1918-1921 and 1930-~37 periodsg and other
factors led eventually to abandomment of most of_thesexlénds and a gradual
depopulation of)the area. At present, only three headguarter ranches
persist. PFormerly cultivated fracts have reverted to grésslands currently
utiliéed for grazing or occasionally cut for"ﬁay° f?ublicly owned lands
now comprise 51,210 acres or 68.3 per cent of the totgl area., Of this,
47,850 acres are owned by the Federal Governmeht?.B,BZO acres by the State,
and 4O acres by Fergus Gounfyn Approximately 44 per -cent of the area lies
within the Charles M. Russell Wilglife Range established in 1936 and
administered by the U.S. Fish and Wiidlife Service.. Most of the area is
open range and graged by démestic livestockm-priﬁa?ily cattle but a few
horses are included. Occasionally domestic sheep are grazed into the’
"breaks! on the south-central portion. Livestock grazing is édministered
by the Buregu of Land Management and the indian Buttes State Grazing

District. The grazing season extends from April 1 through November 30.

T
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Winter livestock use is restricted largely to Missouri River bottomlands
and two privately owned upland pastures. Fourteen individual livestock
operators hold permits to graze 1,646 cattle and 13 horseés on the study
area and/or adjacent prairie. Approximately 19500 gcfes (2 per cent of
the total) are cultivated. Except for one,smaii dryland grain field on
the western edge of the area, these lands are restricted to bottomlands
along the Missouri River’wheré alfalfa and a 1imiﬁed amount of barley are
grown. ‘
In addition to mule deer and elk which range throughout the area,

white-tailed deer (Odocoileus virginianus) are common.on the Missouri River

bottomlands. Pronghorn antelope (Antilocapra americana) and an occasional

bighorn sheep (Qvis canadensis) range onto the area from adjacent range-

lands.




VEGETATION

Ecologlcal studies of rangelands in eastern Montana are fewo Wright
and erght (l9h8) studied grassland communities in southcentrel Montana,
and Jonas (l96h) described plant communities in the Lpng Pines of south-
eastern Montana. Neither these, nor studies in ﬁhe'adJQEent Great Plains
of Canada (Coupland 1950, 1961) and western Nprﬁh'Dakota:(Hanson and
Whitman 1938), seem entirely applicable to the vegetation of the study
area. The present analyses were undertaken}to ascertain the vegetal char-
acteristies for determining intrinsic relationships.betweeﬁ the animal,
species studied and their habitat.

Reconnaisance permitted tentative c;aseification of Yvegetation
types.” Refinements followed. Beginning during the winﬁer of 1961-62,
records were made of the presence and abundance of plant specles at 31tes
used for feeding by mule deer, elk and/or cattle. Examlnatlon of 287
sites on eight vegetation types during all Seasons of 1962 and 1963, aided ‘
in determlnlng phenologies of the various taxas recognltlon of unions, and
delineation of communities. Statistical studies were conducted during
July 1963 when taxa which charactefized communitieeltgroughout most of‘the
year had attained maximal developmenﬁ, and those of spring aspeéts had com=
pleted their, anmual cyeles. For each of the 12 rangeland communities,

.thfee representative'stapds with one each in the eastern, centreigland
‘western portions of the study.area were subjectively selected for enalysis°
'iThe degree and direction of slope, soil type and condition, and major

influent hoofed mammals for each stand were recorded. Sites which appsared

L o 2
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£o have received recent s1gn1f1cant prior anlmal use by grazing were
';”a.v01ded°
| The primary method of vegetation analysis followed Daubenmlre {1959).
,Forty 2 x 5 dm plots were systematically placed w1th1n 3 20 x 50 ft sample
unlt 1ocated within a relatively homogeneous and undl turbed portion of
each vegetatlon stand. The per cent canopymcover of each taxon and per-
centages of bare ground and rock were estlmated by class for each plot.
Classes weres -.Class 1 = 0-5%; Class 2 = 5~25%; Class 3 = 25=50%;
Class L4 = 50-=75%; Class 5 = 75=95%; and Claee 6 = 95-100%. _The mldp01nt of
each class was the value used in.data tabulatlonsa_ Taxa occurring within
each stand but not in any of the plofs were also recordedo Ground cover
was further evaluated by recording whether eaoh'of:the four; sharply
polnted legs of‘the plot frame contacted bare grouﬁds rogk, litter; or
living plant material; .

Tree and taller shrub composition as well as canopy;coeerage were,

studied in the four timbered communities by superimposing four (two in each

of the three stands of the Pseudotsuga/Juniperus ﬁype)lline trapsects at

50 ft intervals eoross the established samplé unit. The 100 ft tape was
suspended abproximately 30 inches-above the grouhd.beﬁween two steel
stakeso Crown intercept of each taxon was measured by using. the densio-
meter (Lemon l956) in e method described by Dealy (1960) While stradoling
the llne, polnts of beglnnlng and end of intercept were located with the
densiometer. A plumb-line attached to the densiometérmfellfﬁgainst the

taﬁe at the point of recorded measurement. - -~

™ T T T -
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Phytosociologic terms used in describing the %egetation are as
follows: "vegetatlon type? denotes the collective area occupled by a
31ng1e associlation or a group of a35001at10ns characterlzed by the same

taxa;, e.g.,, the Artemlsla/Agropvron Type 1ncludes the Artemisia tridentata/

Agropvron splcatum A55001at10n9 the Artemlsla trldentata/Agropvron smithii/

Bouteloua gra01lls A53001at10n, and the A° trldentatg/A smithii Associes.

Seral stands are also included; i.e., the Pseudotsugg/ﬁﬁniperus Type

includes stands in which Pseudotsuga menziesil is sparse or absent but

unions characteristic of the Pseudotsuga menziesii/ﬁuniperus scopulorum
Associatien are well represented. The terﬁs “uniqﬁﬁ and association® are
used in the sense of Daubenmire (1952). The unipﬁ represents the smallest
structural unit of organization. It is comprised éj.azsingle species or
of several species that are closely similar in'ecolqu_aé indicated by
similarity of local environmeﬂtal amplitude and Qhenology° Association is
applied only to what are believed to be climax (é&ther climatic, edaphic,
or topographic) communities, and indicates the distinctive combination of
unions superimposed oﬁ the same area. "Associes® are developmental equiv—

alents of associations (Weaver and Clements 1938). As used herein, the

- term denotes the unions or distinctive combination of unions which persist

‘Bn the same area under disclimax conditions resulting from animal activity

(including man's) and/or peculiar topoedaphic conditions which appear to

be somewhat less than ¥permanent.®
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Artemisia/Agropyron Vegetation Type

This type occurs extensively'on level to gently rqlliﬁgfridgetops
. where it is largely restricted to less~than=15-degree slopes and elay sub-
s0ils more than 15 inches déep over shale., Theffypéfoééupiés approximately

23,000 acres or 31 per cent of the total areéo"Récbgnitipn is afforded by

its physiographic location and prominence of the Affeﬁiéiartridentata
union. The type includes three distinct commnnitieég £hé_distribution and
organization of which seems related to livestock distributiéng intensity

- of grazing,%and edaphic (soil) conditionms. Compérativé sﬁétistical data
for fhese cémmnnities and the type as a whole are.pneéented in'Table IX.
Ground~cover characteristics of these and the ofher fangeland cormmunities

are listed in Table III.

Artemisia tridentata/Agropyron spicatum Aséociationo==This association
- (Figure 3)'occurs where a "light,*® oneuto~t#fee incﬁ.layer9 of “fopsoil“
persists and livestock use is much restricted asvélresulﬁ of inadequate
water supplies or physiographic barrierso it attains widest distribution
in areas greater than one mile from a permanent w@fer source, though
remnant stands or vestiges may be found at lesser_&istan@es° The assog~
iation is most extensive on the very lightly grazed séutheastern portion
of the study area, but isolated stands oceur throughout. The presence of

"topsoil” seems important. Observations indicate that A. spicatum

oceasionally occurs in the A. tridentata/A. smithii associes; but on iso-

lated or marginal areas of both communities where.severe disturbance and




TABLE 1T, CONSTANCY CANOPT-COVERAGE“‘AND FREQUENCY AND DISTRIBUTION 'BY. UNIONS OF -TAXA ON

THE ARTEMTSTA/AGROPYRON: TYEH, 4

A. tridentata/

A, tridentata/ A. tridentata/ , Combined
Community A. spicatum TA. smithii A, smithii/ Type
Association TAssocies B. gracilis Totals
' Association
Union: y
Taxa 2/ Cy/cv/Fr 3/ Cy/Cv/Fr Cy/cv/Fr Cy/Cv/Fr
. Agropyron spicatum:

- Agropyron spicatum 100/43/89 33/ +/ + Wi /14 /30

~Agropyron smithii:

. Agropyron smithii 100/18/56 100/57/98 100/30/98 100/35/84
Bouteloua gracilis 33/ 2/10 67/ +/ 2 100/10/52 67/ L/21
Koleria cristata 100/ 3/23 100/ 6/28 100/10/75 100/ 6/L42
Stipa comata 33/ 2/13 ’ 33/ +/ 3 22/ +/ 6

" Stips viridula 100/ 5/26 100/ 5/27 67/ 1/ 5 ° 89/ 4/19
Carex spp. 67/ /26 33/ +/ Mk 33/ 3/19 L/ 3/16

Artemlsla tridentata:
Artemisia tridentata 100/15/50 1oo/15/52 100/19/67 100/16/56

" Chrysothamnus nauseosus 33/ %/ 2. 33/ 4/ 5 Co6r/ /L W/ +/ L

~ Gutierrezia sarothrae 33/ ¥/ 2 33/ +/ + 100/ +/13 56/ +/ 5

‘Artemisia frigida 33/ 1/ 6 67/ 1/11 33/ +/.6 -
Hymenoxys richardsonii 100/ +/ 3 33/.+/ 1-

' Petalostemum purpureum 33/ + 67/ +/ 8 33/ +/ 3

Phlox hoodii . 33/ +/ + - 33/ 4/ 5 100/ 2/37 56/ +/1L

. Tragopogon dubius:
Comandra umbel latum 100/ 1/20 100/ 1/28 67/ +/13 89/ +/20 -
Melilotus officinalis 33/ +/ 3 100/ 2/12 67/ +/ + 67/ 1/ 5
Opuntia. polyacantha, 100/ 1/10 100/ 1/10 100/ 1/10 100/ 2/13

. Selaginells densa 33/ 1/ 5 67/ 1/13 33/ +/ 6
Sphaeralcea coccineg, 100/ +/12 100/ +/19 67/ +/ 8 89/ +/13
Tragopogon AUubius. 100/ +/ 3 100/ +/ 3 33/ +/ + T8/ +/ 2
Vicia americana 67/ +/13 100/ +/ 3 100/ L/1k 89/ 2/1k

-Gt -
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TABLE II, Continuede

A. tridentata/ Al tridentata/ A. tridentata Combined
. smithii :

Community A. spicatum A, smithii A

LT 2o Type
Association- Associes B. gracilis Totals
Asgocigtion
Union: ’
Texa 2/ Cy/cv/Fr 3/ Cy/Cv/Fr Cy/cv/Fr Cy/Cv/Fr
Poa, secunda:
~ Poa secunda 67/ +/ 5 100/15/58 100/10/67 89/ 9/43
‘Descuriana pinnata 67/ +/ 3 , ‘ 22/ +/ 1
Oenothera caespitosa 67/ +/ 3 33/ +/ + 33/ +/ 1 |
Plantago spinulosa , 33/ +/ + 67/ +/ 8 , 33/ +/ 3 o
Sarcobatus vermiculatus: : o
Schedonnardus paniculatus 33/ +/ 8 617/ +/ 7 . . 33/ +/ 5 |
Bare ground : 100/46/98 100/54/100 - " 100/50/100 - 100/50/100
Rock - 33/.+/19 100/ 2/50 - 100/ 2/40 - . 100/ 1/36

1/ Dats are mean percentages for 120 two_x.fiﬁé dm plots (40 in each of three stands) in each
community. _ ‘ . - o : '

g/ Includes only those épecies which occurred in at least two stands, i.e;, constancy of 67
per cent.or more, or had mean canopy-coverage of at least one per cent in any community.
Other taxa are considered in Appendix Table XLI.

§/ Constancy/Canopy-coverage/Frequency. +/+ indicates canopy-coverage or frequency values
less than one per cent; a single + in place of these two values denotes occurrence in
the stands but not in the plots.
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TABLE III. GROUND-COVER CHARACTERISTICS FOR 12 RANGELAND COMMUNITIES.
DATA ARE FREQUENCIES OF OCCURRENCE OF BARE GROUND, LITTER, AND
LIVING PLANT MATERIAL AMONG 480 POINTS (160 IN EACH OF THREE
STANDS) IN EACH COMMUNITY.,

Commnni%y 'Giizgdf Litter P?;XE

. - iP?F3ﬁ¥f; Pet, Pct,

Artemisia tridentata/Agropyron épicatum s 'f{'hg;éﬁ( :539p1 15.6

Artemisia tridentata/Agropyron smithii 5400 . 34.6 . 11.2
Artemisia tridentata/Agropyron smlthll/ 1 ‘.‘

Bouteloua gracilis , 55,07 28,1 16.8
Agropyron smlthll/Poa secunda | 57.7 33.9 8.3
Pinus ponderos;/!gropvron spicatum 13.7  82.0 L.l
Pinus ponderosa/Junlperus scopulo;ﬁm 19.3 - 71.8 8,7
Pinus ponderosa/Artem1s1a longlfolla | 77.0 22.5 0.4
Pseudotsuga menziessii/&ﬁgﬁbérus scopglorum- '002' 61,4 Béoé
Sarcobatus vermiculatus/Artemisia tridentata  47.7 . 38.5 13.7
Agropyron smithii/Symphoricarpos ocgidentalis “3004 5803 1i.2

. Xeithiun strumarium I C @a . s 0.6

Artemisia longifolia ' 95.6 2.7 1.6
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Figure 3. Artemisia/Agropyron Vegetation Type. Ridgetop Occupied by
Artemisia tridentata/Agropyron spicatum Association.

Figure 4. Artemisia/Agropyron Vegetation Type. Ridgetop Occupied by
Artemisia tridentata/Agropyron smithii Associes.

\
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subsequent erosion partlally or c@mpletely r@mGVed‘the topsoil leaving
elthgr a shallo*wn9 gravelly or @lay?pa@ soil, A. spicatum is either absent
“or peréists only»on-“?ads“.(émali eieﬁaﬁed.mounds of soil) around the base
" of Art.emls:.an | L | |

‘The 4. sgleat union is dominant (Table II)  Artemisia gridentata

. ..and the,__A;° smlthll unions comprlsed of 'the prznclpal gragses of the mixed

* prainie (Coupland 1950)9 ére‘well rebreséntedfbut to a lesser degree than

=,1n the- other two cammunltlea of .the Artemisia/ﬁgropvron typ@v The fact

vthat the A smlthll union’ 15 rela%lvely well developed here may 1nd1@ate
‘some dlsturbance in the stands° The\Poa secmnda um1on9 whlch ineludes the'

?' earliest sprlng herbs9 is scarcely representeds although Al:luk_~ textile

7.and Lomatlum foenlculatum are cammon durlng the Springo The

\Tragppogpnedub;us_un;ong comprlsed of.species of relatively wide ecclogical

amplifudé-and which-attain-maxiﬁum?devélopment in‘early'summer, is best

'represented by Comandra- umbellatumg Opﬁntla poly@anthas Sphaeraleea soccinm,

,Tragopogon dublus and Vlcla amerlcanao

This association appears to have samewhat greater tota¢ ground cover=
-wage than any of the other communlties which ogeur on open rldgetops
L(Tables II and ‘IIT). These data support general observatlon8 of less run-
off dur;ng'nalnstorms;and,suggest greater‘soll-stabillty on sltes where it
Qééurso_' | - | |

In v1ew of its: dlstribution on deep9 undulatlng9 upland @1ay=loam
,'50113 throughout the relatlvely undisturbed . portlcns of .the area, thls '

assoclation may represent thewclxmatlc clﬁm&x type in the eentral Mlssouri

Breaks.
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Artemisia tridentata/Agropyron smithii Associes.-=0n sites accessible

to hoofed mammals throughout the.study area where topoedaphic cenditions

7

seem similar to those supporting the A. tridentata/A. spicatum association9

Agropyron spicatum appears to have been greéﬁ;y'fedﬁced or elimineted and
dominance assumed by the A. smithii union-(Figﬁie.h)i”'The distribution of
this communify seems to correspond with areae-whefe'liveetock use is

periodic, fluctuates as.a result of the lack’ of permaﬁent,waterg or is

otherwise restricted by man or grazing habits. ~ Agropyron smithii is the

usual dominant (Teble II); however, either Koleria cristata or

Stipa viridula may dominate local stands. The A. tridentata union co-

dominates with little change in importance fromfthe‘Artemisia tridentata/

Agropyron spicatum association. The Poa secunda union is well represented,

especially by P. secunda and during the springglby'Allium textile,

Tomatium foeniculatum, Mieroseris nutans, Musineon divaricabum, and

Qenothera caespitosa. Tﬂe Tragopogon dubius union is'consﬁicuous'in both
the number and abundance of representative species. . |

The dietribution of this community, the.paucity of A. sgicatuﬁs the
greatly increased importance of the A. smithii ‘u'xi:"L'on‘9 and the increased
representation of ferbs all suggest a disclimax copdition resﬁlting from

disturbance of the Artemisia tridentata/Agropyron spicatum association.

Artemisie tr;dentata/Agropyron smithii/Beﬁ%eloua gracilis Association, ==
This community. (Figure 5) is especially prevalent on the western and

central portions and along the southern boundary of the study area.




- Sl

Figure 5. Artemialg/Agropxron Vegetation Type. Ridgetop Occupied by the

Artemisia tridentata/Agropyron smithii/Bouteloua gracilis
Association.

. 3 AR & : 75 T % -

Figure 6. Agropyron/Poa Vegetation Type. Formerly Cultivated Ridgetop
Now Occupied by the Agropyron smithii/Poa secunda Associes.
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Its distfibﬁtion seems to correspond with that of sI‘:ta'LlZLoxAr‘9 gravelly, or

Icléyaban surface soils and generally heavy grazing pressures. Normally,

severe‘Spbt or sheet erosion is evident in that islands of higherwlying

o 5011 and vegetatlon continue to exist; A. tridentata frequently is elevated

~_Q¢on small mounds of soil which are anchored by litter, Selaginella denmsa,
mand roots of both A. tridentata and herbs which grow through or beneath it.

- This_suggests that degradation of sites normally supporting either of the

other two commmnities has been at least partially responsible for its

developmento Vegetation cover is typically sparse and depauperate. Much

. of the total canopyncoverage is often concentrated en small islands where

specles and unions are_superimposedo
The Ao trldentata and Ao smithii unions are dominant (Table ITI).

Artemlsla tridentata 1s somewhat more abundant than in either of the

prev1qusly descrlbed communities and its associates are better represented.

Chrysothamnus nauseosus and Gutierrezia sarothrae are comspicuous.

Agropyron_smithii, although less dense than in the Artemisia tridentata/

Agropyron smithii associes, remains dominant; and Bouteloua gracilis and

Koleria cristata become quite prominent. In contrast to the other commun-

ities of the Artemisia/Agropyron type, Stipa viridula is omly poorly

' represented. The Poa secunda union is also prominent and on some sites may

domindte the-comm.uhity° In local areas, particularly on the western part

of the study area, the Sarcobatus vermiculatus union is frequently
o ' |
associated with this community.
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Observations suggest that this association represents an edaphic climax

on sites where it qccurs.

i

1

This type (Figure 6) occurs entirely on gites uéually characterized by .
the Artemisia/Agropyron tyﬁe.‘ It is 1aréel&:f;étfi¢tea to approximately
1,200 acres on‘ridgetops in the eentral and sou#hwestern portions of the
study area whiéh were formerly cultivated and/or artifically reseeded with
exotic grasses, Differences in times of abaﬁdonmen£ or reseeding and past
treatment have resulted in diverse vegetal éﬁaradteristicse The three
stands selected for anslysis include an area grazed'priﬁarily‘during the
winter and infrequently cut for hay, a_stand1graz§d only during the grazing
season and occasionally cut for héy, and a recehﬁly reseeded stand which is
also grazed during the grazing season. All but £he latter are now dominated
by native species. Because of the minor extent of thé type (1.5 per cent
of area) and some indication that the successional ﬁrendAop all reseeded
areas is toward dominance by the same native grasseé, ﬁﬁese:COmmunities
are recognized as a single associes in which the A._smithii and P. secunda

unions dominate (Table IV). Although the Artemisia tridentata union

appears to be regenerating.slowly, it is only podrly.rebresented by
scéttered young plants and a few depauperate older piants which persist

despite occasional cutting, browsing, and trampling. Agropyren cristatum,

an exotic, Jjoins the A. smithii union in this commnnity'where deliberate or

" accidental seeding has occurred; however, it dominates only the recently

reseeded stend. Bromus japonicus, another exotic, also joins the

Ty — T™T T

™




TABLE IV. CONSTANCY, CANOPY—COVERAGE, AND FREQUENCY AND. DISTRIBUTION BY

UNIONS OF TAXA ON THE

AGROPYRON S II/POA SECUNDA ASSOCIES. 1/

Union: o,
i or/ov/ 3/
Agropyron smithii:
Agropyron cristatum 67/20/33
Agropyron smithii 100/46/82 "
Bromus japonicus 67/ 3/13
Stipa viridula 100/ 5/22
Artemisia tridentata: . '
Artemisia frigida:- : 33/ 2/21
Aster occidentalis . 100/ %/ +
Poa secunda: |
Poa secunda 100/16/h8
Tragopogon dubius:
"‘Melilotus officinalis 1oo/13/42
Opuntia polycantha 100/ 4/ 3
Polygonum erectum 67/ +/19
Sphaeralcea cocéinea 100/ +/ 9
Vicia americana 00/ +/ 7
Bare Ground 100/61/100 -
67/ #/ 6

Rock

7

;/ Data are mean percentages for 120 two x five dm plots distributed as
LO in each of three stands.

. 2/ Includes only those spe¢ies which occurred in at least two stands, i.e.,

constancy of 67 per cent or greater or had mean canopy~coverage at
least one per cent in the three stands. Other taxa are considered in
in Appendix Table XLITY.- -

2/ Constancy/canopy-coverage/frequency. +/+ 1nd1cates canopyncoverage or
frequency values less than one per cent.
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A. smithii union on local areas where disturbance seemingly has provided
an qvenﬁe for invasion. At the time of analysis in late July, character-

istic "forbs were those of the Iragopogon dubius union.. During the spring,

however, observations indicate the P. secunda union is well represented

- by Allium textile, Lomatium foeniculatum, and Microseris nutans. The total

ground cover provided by this type is somewhat less than that afforded by

any commgniq& of the Artemisia/Agropyron type'(cofg Tables II, III, and IV).

Pinus/Juniperus Vegetation Type

This is a major type comprising approximéteiy_hB per cent of the
#egetationu It occurs extensively on slighf to moderétély steep slopes and
soils which vary from clayéloam less than 15 inches deeﬁ over shale to raw
shale, It ié‘prevalent on south or west-facing slopéss but glso ocecurs on
northerly or easterly exposures where thé degree of slbpehis slight. The

type frequently acts as an ecotone between the Artemisia/Agropyron and

Pseudotsuga/Juniperus types. Stands of pine are seldom dense. A near-

complete overhead canopy may be found in only a few scattered stands on
slight, north-facing slopes. Frequently, only a few scattered pines occur
to give a savannah»iike appearance, especially on old burn sites and aiong

the upper limits of the type where it contacts the Artemisia/Agropyron

type. The chgracteristically slow growth of P. Eondéfosa is attested by
data obtained by the Bureau of land Management for a "éité" tree in eaﬁh
of 14 pine stands on and adjacent to the study area.: These t%9es, which
had a mean apbroximate age of 83.2 (51 to 141) yearsslgveragéd only 32.6

(22 to 46) feet in height and 8.5 (6.4 to 11.4) inches dbh (diameter 4.5
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feet above the ground). The mean growth during the 1ast i0 years'was 0.29
inches for 36 trees. (Unpubl. Semple Plot Data, U.S. Bureau of Land
Management , Leﬁistowng Montana, 1964). The type is,éomprised'of‘three
more or less distinct commnities. The distribution aﬁd ufg@mﬁm&tiom of
these appears;relatgg%§9t§gppgggggig*épd’edapqgg faéﬁofsm .Staﬁiati@ml
data for the three communities and the. type aa.§ whole are pregented in

Tables V-and VI. .

_Pinus ponderose/Agropyron gpicatum Assouiation,~iherever the Pinus/
Juniperus type abuts upon ridgetops dominated by the Artemisia/Agropyron
type or the Agropyrom/Poa-type; it iswehéracterisﬁigally;repmeaentedrby -

the Pinus ponderosa/Agropyron spicatum association (Figure 7). . At least a
shallow layer of clay—loam -soll seems essenbial to support the usually well
developed grass understory. The.more exposedﬁAxgyié.upper slopes are also

characteristic. On less.exposed, more-mesic footslopes. and draws this

community is replaced by the Pinus ponderosa/Juniperus seopulorum -
association,

Pinus ponderosa is dominant and better represented than in either of

the other communities (Table V). Typical openness of stands is attested
to by the 27 per cent coverage afforded by P. ponderosa and the total
tree-shrub intercept of only 32 .per cent. The.prineipal undergrowth is

herbaceous and usually dominated by the Agropyron spicatum unicm. .

Frequently, however, the Agropyron smithii .union assumes this position.

This may be correlated with the fact that the association.characterisﬁicaﬁy

occurs on gentle slopes. susceptible to moderate or heavy use by hoovfed




TABLE V., CQNSTANCY [CANOPY=COVERAGE}". .AND FREQQENCY AND DISTRIBUTION BY-UNIONS OF TAXA ON

THE PINUS/JUNIPERUS TYPE. 1/ ::

“Pinus ponderosa/ Pinus pénderosa/

Plnué ponderosa/

Combined

Associgtion Agropyron splcatum.J scopulorum Artemlsla longifolia Type total
Association Assoc1atlon Association
. Union: ;
T Taxa 2/ Cy/cv/Fr 3/ Cy/Cv/Fr Cy/Cv/Fr Cy/Cv/Fr
Agropyron spicatum: : .
“Agropyron spicatum 100/20/53 100/15/39 67/ +/ + 89/12/31
. MuhIenbergia cuspidata. 67/ +/ 5 67/ +/ 3 67/ +/ + 61/ +/ 3
. Agropyron smithii: ‘
~ Agropyron smithii 100/17/62 _ 67/ 5/19 100/ 4/29 89/ 9/37
Bouteloua gracilis 33/ + 67/ +/ 3 33/ +/ +
Koleria cristata 67/ 3/13 67/ +/ 8 W/ 1/ 7
Stipa viridula, 100/12/34 100/ 4/11 33/ +/ + 78/ 5/15
Carex spp. 67/ 9/48 - 67/10/40 33/ +/ 2 56/ 6/30
Artemigia tridentata: '
“Artemisia tridentata 100/ +/ + 67/ + 33/ +/ + 67/ +/ +
. Artemisia frigida 33/ + 67/ +/ k4 33/ + W/ +/ 1
Poa secunda: o
" . Descuriana pinnata 33/ + 67/ +/ 3 67/ +/ 2 56/ +/ 2
© Microseris nutans 67/ +/ k& ‘ o2/ +/ 1
Juniperus scopulorum:
. Juniperus scopulorum 100/ 3/ k4 100/19/38 100/ 2/ 3 100/ 8/15
: FRhus trilobata 100/ 2/ 5 _100/ 2/10 100/ +/ 2 100/ 1/ 6
Rosa arkansana 67/ +/ 6 100/ 2/ 9 33/ +/ 6 61/ 1/ 7
Symphoricarpos alba 100/ 3/22 33/ +/ + W/ 1/ 7
. Carex geyeri ' 33/ 9/18 33/ +/ + 02/ 3/ .6
: Antennaria dimorpha 33/ +/ 2 67/ +/ 3 33/ +/ 2
Tragopogon dubius:
“Achillea millifolium 67/ 2/15 100/ 3/25 56/ 2/13
-Artemisia ludoviciana 617/ +/ 3 67/ +/ 5 _ W/ +/ 3
. Aster commutatus 617/ +/ 3 100/ +/ 8 67/ +/ 3 8/ +/ 6
. Bahia oppositifolia 33/ 1/18 - 33/ #/ 2 33/ +/ 2 33/ +/ T

_La_




TABLE V. Continueds

- ’ Pinus ponderosa/ Pinus ponderosa/ Pinus ponderosa,/ Combined

Association Agropyron spicatum J. scopulorum Artemisia longifolia Type Total
Association . Association Association
Unions
Texa 2/ Cy/cv/Fr 3/ Cy/Cv/Fr Cy/Cv/Fr. . Cy/Cv/Fr
Chenopodium album 67/ +/ 2 67/ +/ 8 100/ +/ 5 78/ +/ 5
. Comandra umbellatum 67/ +/ 8 22/ +/ 3
Gaura coccinea, 67/ +/ 3 33/ +/ L 33/ +/ 2
_ - Grindelia squarrosa 33/ + 67/ +/ + 33/ +/ +
.. Tactuca pulchells 33/ +/ + 67/ +/ 6 ' 33/ +/ 2
Melilotus officinalis 33/ +/ + 67/ +/ b 61/ + 55/ +/ 2
Opuntia polycantha C6T/) +) 61/ +/ 7 100/ +/ + 78/ +/ 2
Phacelia linearis 67/ +/ 3 67/ +/10 C Wi/ +/ 4
. S8élaginells densa, o 67/ +/13 ’ 22/ +/ k4
: Solidago missouriensis 100/ +/ 8 100/ 2/17 67/ +/ 8 89/ 1/11
Stephanomeris runcincata 67/ +/ 8 ° 33/ +/ 3 100/ 2/17 . 67/ +/ 9
Thermopsis rombifolia 100/ 1/18 o 67/.+/ 4 - 56/ +/ T
¢ Tragopogon dubius 100/ 2/12 67/ +/ 3 67/ +. - 78/ +/ 5
. Vicia americana 100/ 1/20 100/ 1/12 ’ 67/ +/11
Symphoricarpos occidentalis: ° ) _ C -
~ Symphoricarpos occidentalis 67/ 6/2k 22/ 2/15
. Agropyron trachycaulum 67/ 2/ 9 22/ +/ 3
. Prunus virginiana: o :
Prunus virginiana 33/ 1/ 6 11/ +/ 2
. Ribes cereum - 67/ +/ + 22/ +/ +
Agrostis scabra, 100/19/43 33/ 6/14
. Smilacina stellata 33/ 1/ 3 11/ +/ +
Artemisda longifolia: )
Artemisia longifolia 33/ + 33/ + 100/ 2/ 7 56/ +/ 2
Calomovilfs longifolis 33/ + E 100/12/29 W/ 4/10
. Oryzopsis hymenoides 67/ +/ 3 22/ +/ +
. Mentzelia Taevicaulis 67/ +/ 3 22/ +/ +
Mirabilis linearis 67/ +/ 2 o2/ +/ +

—‘ 8.8 -




TABLE V. Continued.e

Pinus ponderosa/ Pinus.ponderosa/ Pinus ponderosa/ Combined

Association ‘Agropyron spicatum J. scopulorum Artemisia longifolia Type
' ~Association Association Associgtion Total
Unions ’ ' . .
~ Taxa 2/ cy/cv/Fr/ 3/ Cy/cv/Fr - Cy/Cv/Fr Cy/Cv/Fr
. Xanthium strumarium: .
Conringa orientalis L 67/ +/ + 22/ +/ +
“Bare Ground 100/20 /64 100/56/21 100/80/97 100/52/61
‘Rock 33/ +/ + 33/ +/ + » 67/,+/ 3 YAV

E
8

1/ Data are mean percentages for 120 two x Tive dm plots (4O 1n each of three stands) in each i
association.

g/ Includes only‘those species which occurred in at least two stands, ice. ., .constancy of 67

per cent or more, or had mean canopy-coverage at least one per cent in any association.
. Other taxa are considered in Appendix Table XLIII.

;/ Constancy/canopyucoverage/freqnency. ~+/+_indicates canopy-coverage or Ifrequency values

less than one per cent: a single + in place of these two values denotes occurrence in the
stands but not in the plots.
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TABLE VI. CONSTANCY, COVERAGE, AND FREQUENCY OF TREES AND SHRUBS GREATER THAN 12 TNCHES
' TALL ON THE PINUS/JUNIPERUS TYPE, 1/

Pinus ponderosa/

_Pinus,ggnderosa/

Pinus ponderosa/

Combined

Association - - > )
' . Agropyron spicatum Juniperus scopulorum Artemisia longifolia Type Total
Taxa, cy/cv/Fr 2/ Cy/Cv/Fr Cy/Cv/Fr Cy/Cv/Fr
Pinus pondeross 100/27/100 100/14/75 100/18/73 100/20/83
Juniperus gcopulorum 100/ 4/58 100/53/100 100/8/88 100/21/83
Rhus trilobata 100/ +/50 100/ 7/88 100/ +/36 100/ 3/54
Artemisis tridentata 33/ +/ 8 67/ 1/50 33/ 1/27 uh/ +/26
Chrysothamnus nauseosus 67/ +/17 22/ +/ 6
Prunus virgihiana 33/ 6/50 11/ 2/13.
Ribes cereum 33/ +/ 8 67/ +/25 ) 33/ +/10
Artemigsia cana 33/ +/ 9 11/ +/ 3
Artemisia longifolia 67/ 3/73 22/ 1/26
Sarcobatus vermiculatus 33/ +/ 9 33/ +/ 3
Total Intercept (per cent) 32.2 80.9 30.7-: o bk .3

i/ Data are mean percentages for twelve lOO ft line-intercept transects (four in each of

three stands) in each association.

. 100 £t lines. + indicates Cdnopy=coverage values less than one per cent

2/ Constancy/eoverage/frequency. Freguency is the percentage occurrence among the twelve

= 0t -

- Q@‘ﬁ
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Figure 7. Pinus/Juniperus Vegetation Type. Slight South-facing Slope
Occupied by Pinus ponderosa/Agropyron spicatum Association.

Figure 8. Pinus/Juniperus Vegetation Type. Moderate West-facing Slope
Occupied by Pinus ponderosa/Juniperus scopulorum Association.
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mammals. The A.- smithii union seems almost identical in. composition and

abundance to its occurrence in the Artemisia tridentata/Agropyron épicatum

association; however, theA° spicatum union appears less abundant but

Mhhlénbergia cuspidata is somewhat better repreéented here'than in that

association., Principal forbs are those of the Tragopogon dubins union

which differs only in the relative abundance of member sp901es from its

oceurrence on the Artemisia/Agropyron type. . The Poa secunda wnion is very

poorly represented, although Allium textile, Ffifiliari& pudieca,

Lomatium foeniculatum, and Microseris nutans are common during spring.

The shrub layer is comprised mainly of a sparsely fepresented

Juniperus scopulorum union (Tables. V and VI) in which either J. scopulorum,

Rhus trilebata, or Symphoricarpos alba may dominate. in individual stands.

QOccasionally, shrubs of the Artemisia tridentata, Prunus virginiana,

Sarcobatus vermiculatus and Symphoricarpos occidentalis unions occur as

scattered individuwals.
\

Pinus ponderosa/Juniperus scopulorum AssoCiatiOn —0n less exposed,

'ﬁore mesic 31tes along shallow dralnageways and south or westmfaelng
slopes, the Ja scoguiorum union supplants the Aggogz;on un;ons in under-
story dominance (Table V) to give this associ@tion a distinctive physiog-
noﬁy characterized by P. ponderosa and dense gfowths’éf io scoEulopum
(Figure 8). Although P. ponderosa is uswally prominent, it appears less

abundant than in the Pinus .ponderosa/Agropyron spicatum association

(Tgble VI). ' This may be due to curtailed reproduction by the shade-

intolerant pine under the dense canopy of J. scopulorum.
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Symphoricarpos alba, which frequently is a very prominent member of the

J. scopulorum union in open stands of the Pinus ponderosa/

Agropyron spicatum assoéiation, is suppressed and the Prunus virginiana
union, comprlsed of spec1es typical of north~faclng slopess may develop

under the shaded mesic conditions. Pseudotsuga men51e811 may also occur,

The herbaceous layer is usually dominated’ by AO sglcatum (Table V); but on

especially protected sites Agrostis scabra, a meﬁber‘of the P. virginiana .

union, may dominate. The Agropyron smithii union is of secondary

importance, occurring primarily on alluvium‘along:bottoms of $ﬁaller

drainageways. The Symphoricarpos occidentalis union usually is associated

with the A. émiihii union on these sites. Eorbs.afe'largely those of the

Tragopogon dubius unien with only minor changes in species répresentation

gccurring as compared to the Pinus ponderosa/ﬂgropyron gpicatum associg—

tion.
e

Distributional limitations suggest that this association repreéents

a topographic climax on the sites where it occurs. .

Pinus ponderosa/Artemisia longifolia Association.--=This association

(Figure 9) is restricted to shalelouicroppings on steep_sqopeslwhere it
may represent a topoedaphic climax, Thesevsites are generally unstable,
and individual stands characterlzlng them exhlblt con51derab1e variation
with local conditions. The communlty typically is characterlzed by a

. sﬁarse pine.overstorygva variable.understory which usually is domlnated'by
the A. longifolia union, comprised of species more or less restricted to

shale outerops, and a bare shale soil surface (Tables III, V, and VI).
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Figure 9. Pinus/Juniperus Vegetation Type. Steep, South-facing Shale
Slope Occupied by the Pinus ponderosa/Artemisia longifolia

Association.

Figure 10. Pseudotsuga/Juniperus Vegetation Type. Steep North-facing
Slope Occupied by the Pseudotsuga menziesii

Juniperus scopulorum Association.
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The Juniperus scopulorum union is quite prominent and may dominate local

stands. Although scarceiy represented in the stands analyzed, the

Sarcobatus vermiculatus union often occurs in this association; on steep,

open slopes along deeply cut coulees in the,northéastern part of the study
area, it occa51onally domlnates the shrub layex° The poorly developed

herbaceous layer is usually dominated by Calamov1lfa longlfolla, however,

Agropyron §plcatum and/or A. smithii may dominate on more stable sites.

Forbs typically are poorly represented. Chenopodium aibum and

Stephanomeria runcincata of the Tragopogon dubius union seem most common

but other species of the T. dubius, A;Eemisia IthileigﬁAand

Xanthium strumarium unions may be locally abundant.

Pseudotsuga/Juniperus Vegetation Type

‘ This type predominates on approximately 10,000 acres {13 per cent of

“the total) of moderate to steep northeriy exposures where c¢ool mesic condi-

tions prevail (Figure 10). Occasionally; where welbvdevéloped stands of

the Pinus pgnderosa/Agropyron spicatum assoclanlon occur on sllght north-

faclng slopes ‘and prov1de protect10n9 it extends upward onto more level
sites. It seems to become slightly more extep51ve in the Missouri River
Breaks west of the study area. .To the east; it gradually becomes more

restricted. Recognition is afforded by the dominance of

Pseudotsuga menziesii or on seral or burned sites, the presence of

conspicuous Prunus virginiana and Symphoricarpos occidentalis unious.

Mature and undisturbed sites are characteristically ocdupied by the

Pseudotsuga menziesii/Juniperus scopulorum association. Stands of this
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association are usually characterized by a well-developed tree layer
dominated by P. menziesii and dense shrub undergrowth dominated by the

.d. scopulorum and P. virginiana uniens (Tables VII and VIII).

Pinus ponderosa typically is bresent but poorly_répresented in the over-
story. Although this species may dominate’open,.séral'or burned stands,
tree reproductlon in mature stands, except for open dlsturbed spots, is
limited to P. menzmiesii. This suggests that plne is seral on these sites,

as it is in the Pseudotsuga menziesii zone of the northerm Rocky Mountains

(Daubenmire 1952). The Symphoricarpos occidentelis wnion is best repre-.

sented by S. oceidentalis and Agropyron trachycaulﬁm9 but Artemisia cana

and Chrysothamnus viscidiflorus frequently occur in mere open or burned

stands. Both P. virginiana and €. viscidiflorus are susceptible and

sensitive to heavy browsing by mule deer and elk. 'ﬁead and depauperate

remnant plants attest to greater abundance of these. species in former

years., The herbaceous layer typically is dominated by Agrostis scabra. and/

or Agropyron spicatum. The latter is predominant in more open, seral’, or

burned stands. As a group, forbs appear less.abundant than on any of the

other vegetation types; however, Selaginella densa often forms extensive

mats on the organic matter which tends to accummlate on or near the ground

surface and Achillea millifolium is common. . Soil'surface cover appears
higher than in any of the other rangeland types (Tables III and VII).
Available evidence suggests that this association represents a topo-

graphie climax on the -sites where it occurs.
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TABLE VII. CONSTANCY, CANOPY-COVERAGE, AND FREQUENCY AND DISTRIBUTION BY

UNIONS OF TAXA ON THE PSEUDOTSUGA MENZIESIT/

JUNIFERUS SCOPULORUM ASSOCTATION. 1/

Union: ) : -
Taxa2/ cy/cv/Fr 3/
Pseudotsuga menziessii: T
Pseudotsuga menziessii . 100/ +/ 3
Juniperus scopulorum:
Juniperus scopulorum 100/19/38
Rhus trilobata 100/ 1/ 3
Carex geyeri 100/ 2/25
Antennaria dimorphs 67/ +/ 3
Prunus virgiﬁiana: . |
Prunus virginiana 100/ 2/ 5
Ribes cereum 67/ +/ 2
Rosa nutkana 100/ 5/35
Agrostis scabra 100/40/77
Fragaria virginiana 67/ 2/14
Galium aparine 33/ 3/11
Geum triflorum ,33/ 2/15
Potentilla arguta 67/ +f +
Symphoricarpos occidentalis:
Symphoricarpos -occidentalis 100/10/53
Agropyron trachycaulum 100/ 2/13
Agropyron spicatum: .
Agropyron spicatum 100/16/50
Agropyron smithii:
Carex spp. 67/ 2/ 9.
Tragoﬁogon dubius: )
" Achillea millifolium 100/ 3/26
Aster commutatus 67/ +/ 3
Selaginella densa 100/38/60

Solidago missouriensis

100/ 1/10
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TABLE VII. Continued.

Uni;gxa_/ : | Cy/cv/Fr 3/
Bare Ground ‘ : 6'7/,'1/ 8
Rock . o ' : .. .0/0/0

1/ Data are mean percentages for 120 two x flVe dm plots distributed as
LO in each of three stands, .

2/ Tneludes only those which oceourred in at 1east ‘two stands, i.e.,
constancy of 67 per cent or more, or had mean canovyv-coverage at least
one per cent in the three stands. Other taxa are considerad in

Appendix Table XLIV:

2/ Gonstancy/canopywcoverage/frequencyf +/+ indicates canopy-coverage
= or frequency values less than one per cent.

K
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TABLE VIII. CONSTANCY, COVERAGE, AND FREQUENCYVOF TREES AND SHRUBS GREATER
THAN 12 INCHES TALL IN THE PSEUDOTSUGA MENZIESII/
JUNIPERUS SCOPULORUM ASSOCIATION. L/

Plant Species _ cy/cv/Fe 2/
Pseudotsuga menziesii . ‘3100/56/100
Pinus ponderosa o C 67/16/50
Juniperus scopulorum o 100/30/100
Rhus trilobata 100/ /67
Prunus virginiana . 67/ 2/50
Ribes aureum- _ _ L VA AN
Ribes cereum ' 33/ +/17
Total Intercept (per cent) - 106.0

1/ Data are mean percentages for six 100 ft 1ine-intefcept transects
distributed as two in each of three stands.

g/ Constancy/coverage/frequency. Frequency is the pércentage occurrence
among the six 100 ft lines., <+ indicates canopy-~coverage values less
than one per cent. ,

Sarcobatus/Artemisia Vegetation Type
Wherever dispersed clay soils containing considerable amounts of

sodium occur, the vegetation characteristically is sparse and dominated by

Sarcobatus vermiculatusol Footslopes and low‘benchés along larger coulees
and Missouri River bottomlands are the usual site (Figure 11); however,
the type extends upwafd along adjacent slopes on clay"siides (formed by
aownslope movement of clay overlying unstable shale). Occasionally it may
be found both on deep granular silty clay soils of higher outwashes or
?ans and in shallow upland basins. Despite some variation in'commnnity
qrganization:among the various sites, the usual prevalence of

i
1

































































































































































































































































































































































































































































































































































































