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Sagebrush-Grass Habitat Types 
Of Southern Idaho 

M. Hironaka, M. A. Fosberg, and A. H. Winward 

INTRODUCTION 

During the past decade land management agencies 
have expressed renewed interest in vegetation classification. 
Many ecologists in the United States championed classi­
fications based on potential or climax vegetation when the 
discipline of plant ecology was a relatively young science 
(Clements 1916, Korstian 1919, Shantz and Zon 1924, 
Hanson and Whitman 1938). In more recent years the 
classification cause has been quietly carried on by Dykster­
huis (1949), Braun (1950), Daubenmire (1952, 1970), 
Poulton and Tisdale (1961) and Kuchler (1964) among 
others. 

For range management purposes, classification of 
land based on the current vegetat ion prevailed until Dyk· 
sterhuis (1949) introduced the range site concept. His 
classification scheme, based on the climax vegetation, was 
used exclusively by the Soil Conservation Service (Shiflet 
1973) for many years before it was adopted by the Bureau 
of Land Management. The habitat type classification, also 
based on the climax vegetation, is a more recent system. 
This classification is presently being used by the Forest 
Service (Pfister et aL 1977). 

Classification based on the habitat type concept was 
initially developed with forest vegetation (Daubenmire 
1952, Daubenmire and Daubenmire 1968) and later ex­
tended to shrub vegetation (Poulton and Tisdale 1961 , 
Daubenmire 1970, Mueggler and Stewart 1980). The 
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Sagebrush-Grass Habitat Types of Southern Idaho 

habitat type system is a land classification , defined as the 
aggregate area of land that supports, or until recent times 
supported, and presumably is capable of again supporting, a 
particular climax plant community, regardless of the type 
or kind of disturbance plant community presently occupy­
ing the site. 

The habitat type is named after the unique combina­
tion of dominants (in some instances a diagnostic species 
is used) of the climax vegetation associated with the habitat 
type. In most cases a binomial system of nomenclature is 
adequate, but at times a trinomial is necessary. This report 
identifies and describes many of the major non forest habi­
tat types of southern Idaho, with particular emphasis on 
those lands on which sagebrush-grass vegetation is or was 
climax. 

Problems of Vegetation Classification 

Many problems are associated with development of a 
habitat type classification. The amount of var iability within 
a classified unit is of primary concern. It is also difficu lt to 
find examples of vegetation where disturbance is known to 
be inconsequential. Because of this un certainty, this classi­
fication, which is based on the interpretation of available 
information, is tentative. 

Uses of Habitat Type Classification 

Many regard habitat type classification as another 
classification scheme of limited value because the land 
manager generally does not have climax vegetation as a 
management goal. And yet those who have attempted to 
manage with tota l disregard for the current vegetation have 
been frustrated and disappointed with results. 

The habitat type classification provides a basis for 
classify ing landscape areas possessing similar effective en­
vironment, expressed by their ability to produce the same 
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climax vegetation. By itself this knowledge has limited 
value for management. It becomes important when the 
present vegetation is not an expression of the potential 
capabi lity of the land. 

Of greater importance, habitat type classification per­
mits the development of an information storage and re­
trieval system for multiple use management. Information 
can be documented with a permanent land reference, 
wh ich can not be obtai ned usi ng seral, temporary, vegeta­
tion. 

Value of Soils Information 

The relationship between soils and climax vegetation 
is close. Theoretically, a single soil body supports only a 
single climax community (Major 1951, Jenny 1958). How­
ever, because plants compensate for environmental differ­
ences and grow over a range of environmental conditions, 
the same climax vegetation may be supported on more than 
one soil. This soil-vegetation relationship provides a realistic 
base for interpreting the potential of secondary successional 
commu niti es within habitat types without repeated, long­
term monitoring of permanent plots. 

Although several different soils occur in the same 
habitat type, i.e., support the same climax vegetation, from 
a management viewpoint they may vary in sensitivity to 
management practice and land treatment. In addition, 
soils may differ in productivity level, yet support the same 
basic climax plant community. The different levels of pro­
ductivity within a habitat type would be identified as habi­
tat type phases or range sites. 

Habitat Type Versus Range Site 

Although similar, the habitat type (ht) and range site 
are not synonymous . The habitat type is more inclusive and 
encompasses a greater amount of variability of soi ls and 
vegetation than the range site. Conceptually, range sites 
derived from the same climax vegetation are neatly and 
completely included within a single habitat type. A range 
site is likened to the habitat type phase, a subdivision of a 
habitat type (Pfister et al. 1977). 

By simply expanding the present nomenclature of the 
range site to include the dominant species (or diagnostic 
species) of the climax vegetation, resource personnel can 
merge the habitat type and range site classification to form 
a hierarchical classification. The land management agencies, 
without additional field work, would have a uniform land 
classification system. 

Seral Community Types 

As stated earlier, the classification of seral communi ­
ties is an important sequel to habitat type classification. 

Sagebrush·Grass Habitat Types of Southern Id aho 2 

Classification of landscape based on the climax vegetation 
is the beginning of a system that allows us to document our 
experiences with the land so that they can be meaningfully 
conveyed to subsequent land managers and applied to any 
specific piece of land. Classification of seral communities 
into community types (CT) within habitat types would en­
able us to study the relationship of seral communities to 
one another and would provide insight into probable 
successional pathways (Huschle and Hironaka 1980). 
Preliminary studies to develop procedures for classification 
and their probable successional sequence appear promising 
(SchOll 1981, Han n 1982). The solid cone model pro­
posed by Huschle and Hironaka (1980) can be incorporated 
nicely with vital attributes models of secondary succession 
used to predict the community resulting from a catas­
trophic impact such as prescribed burning or silvicultural 
cutting practices (Slatycr 1973, Callelino et al. 1979, 
Kessel and Potter 1980)_ 

REVIEW OF LITERATURE 

Those interested in ecological literature of sagebrush · 
grass vegetation are encouraged to read a published review 
by Tisdale and Hironaka (1981). A comprehensive biblio­
graphy on ecology and management aspects for grazing, 
.control, revegetat ion , wildlife and watershed of sagebrush 
ranges was produced by Harniss et al. (1981). 

AREA OF APPLICATION 

The habitat type classification in this report is appli­
cable primarily to the sagebrush-grass region of southern 
Idaho. Use of this classification beyond the intended area is 
not recommended. 

Physiography and Geology 

The physical features of Idaho are well described by 
Ross and Savage (1967). The dominant physical feature of 
southern Idaho is the arc-shaped Snake River Plain, 360 
miles long and 50 to 80 miles wide. It is predominately a 
basalt lava plain gradually rising from 2300 feet in eleva­
tion at the Idaho-Oregon border to 6600 feet at the Wyo­
ming border. The plain is mantled with loessial deposits 
in the eastern section and sedimentary deposits in the west· 

ern portion. 

The Owyhee Plateau borders the plain on the south­
west and rises 4000 to 6000 feet in elevation_ The northern 
portion of this plateau is interrupted by a mountain mass of 
granitic origin ri sing to 800 feet. The rock formations of 
the plateau are predominately Idaho silicic volcanics inter­

mixed with basalt flows. 
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On the east side of the Owyhee plateau is the north­
ern extension of the Basi n and Range Province) character­
ized by a series of parallel mountain ranges oriented in a 
north .-south direction. Sediments from ancient Lake Bonne­
vill e cover the wide va lley floOfS. The mou ntain ranges are 
composed of cretaceous sedimentary rocks . 

Bordering the Snake River Pla in on the east is the 
Middle Rocky Mountain Province . The northern portion 
of this provin ce is formed of si li cic rhyol ites and welded 
tuffs. The southern portion consists of mounta in ranges of 
Paleozoic and Mesozoic sedimentary rocks. 

Much of the area that lies on the north side of the 
Snake Ri ve r Pl ain is classified as the Northern Rocky Moun­
tain Provi nce. The southern portion of the province is com­
posed of paral lel mountain ranges of Paleozoic sedimentary 
rocks. The valleys con ta in extensive overlappi ng glacial 
outwash fans. The southwest portion of this ph ys iographic 
province is composed primarily of the gran iti c rocks of the 
famed Idaho batholith. These rocks are predominately 
quartz monzonite , with lesser amounts of quartz diorite 
and granodiorite (Larsen and Schmidt 1958). 

Climate 

Precipitation occurs primarily during the winter 
period I particularl y in the western half of the sta te. The 
sagebrush-grass region of southern Idaho receives between 7 
to 20 inches of precipitation annual ly (Stevlingson 1959), 
whereas the forested region receives 20 to 60 inches, mostly 
in the form of snow. Summer thunderstorms also contri ­
bute signifi cantl y to the an nual amount in the mountains. 
During su mmer, the eastern portion of the state is often in 
the path of moist upper air masses, and storms occur more 
frequently th an in other areas. Th is portion of Idaho re­
ceives more than 50 percent of its annual precipitation 
during the April-September period. compared with less than 
35 percent fo r the same period in western Idaho. 

Temperature ex tremes are wide on the Snake River 
Plain . with the average being between 37 and 52 degrees F. 
In the mountainous areas, freezi ng temperatures may occur 
any night o f the year. 

Soils 

The so ils of southern Idaho are highl y va ried because 
of variations in kinds of parent material and the intensity 
and duration of the soi l forming factors (Jenny 1958). 
Differences in topography result in different combinations 
of factors, which in turn produce different so il s. 

A generalized soils map of Idaho (USDA ·SCS 1973) 
indicates that the so ils of the Snake Ri ve r Plain arc pre-
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dominate ly Camborthids, Calciorthids, Durorthids, Haplar­
gids, with some Calci xero lls and Durixerolls. These soils 
reflect the warm and dry climate of the area. 

The Owyhee Uplands has a cooler, more moist cli­
mate than the Snake River Pl ain l and the soils are predom­
inatel y Argixerolls and Haplargids, derived from igneous 
parent materials. 

The soils in the vall eys of the Basi n and Range 
Province are classified as Calcixerolls, Argixerolls and Cal­
ciorthids. These are developed on deep lake sediments and 
are neutral to moderate ly alkaline. The mountain ranges, 
wh ich are for the most part shrub lands , have so ils that 
are Calcixerolls, Argixero lls and Cryoborolls, indicating a 
relatively cool, but dry climate. 

The Middle Rocky Mountain Province is dominated 
by soils that are Cryoborolls and Paleborolls, reflecti ng a 
temperature regime that is cryic or fri gid and with suffi ­
cient precipitation to su pport forest vege tation. 

The Idaho batholith portion of the Northern Rocky 
Mountain Province contains soils belonging primarily to the 
fol lowing Great Groups: Cryochrepts , Cryumbrepts, Cryo­
boro il s, Cryo psammen ts and Xeropsammen ts. Where the 
mountain ranges are predominate ly of Paleozoic sedimen­
tary rocks, Paleborolls. Cryoborolls , Haploxero lls and 
Argixerolls are the primary Soil Groups. The valleys that lie 
in the rain shadow of these mountain ranges have so ils of 
the Torriorth ents , Argixerolls, Calciorthids and Haplaquolls 
Great Groups. 

FIELD PROCEDURE 

The data used to deve lop the habitat t ype classifica­
tion in this final report come from several sources . Collec­
tion of the basic data began nearly 25 years ago under an 
Idaho-Oregan-Washin gton regional project on shrub steppe 
vege tation. Oregon, under the leadershi p of Dr. C. E. Poulton, 
and Idaho used the same procedure (Poul ton and Tisdale 
1961 ), whereas Daubenmire (1970) of Washi ngton used a 
smal ler plot size for frequency and obtained estimates on 
fo li age cover instead of on basal cover. The leader for Idaho 
was Dr. E. W. Tisdale. 

Briefly . the basic sampling methods used in Idaho 
follow. A homogeneous, relati ve ly und isturbed-appearing 
vege tation on a uniform terrain was selected fo r stud y and a 
macroplot of 50 x 100 ft was delineated, wi th the long side 
of the plot located paral lel to the slope. A prel imin ary ex­
ami nation of the soil arou nd the macroplot was made to 
verify that the macroplo l was located o n only a si ngle so il 
body. 

Four belt transects, 4 x 50 feet , were located within 
the macroplot , with the restriction that the start ing end of 
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two of the transects must be located in the first 0-25-foot 
zone along the 1 OO-foot length of the macroplot. The 4-foot 
wide transects were located randomly across the 50-foot 
width of the macroplot, with the stipulation that there was 
no overlap of belts_ 

A 50-foot metal tape was used to define the boun­
dary of one side of the 4-foot wide bel t transect. Along 
each transect, ten 12 x 24-inch microplots were systemati­
cal ly pl aced to obtain data on the basal cover rooted fre­
quency of herbaceous species. The basal cover of each 
species was estimated with the aid of guide rings of known 
areas. Estimates were also made for coverage of crypto­
grams, litter an d bare ground. The mi croplot was designed 
so that one end was open to facilitate placemen t in shrub­
grass vegetation. 

Shrub data were obtained in 4 x 50-foot belt transects_ 
A 50-foot metal tape was used to form one side of the belt 
transect and to measure shrub crown interce pt, providing 
canopy data. Density data by species and height classes 
were o btained in a 4-foot wide belt by use of a 4-foot stick, 
pl aced perpendicular to the steel tape to determine whether 
a questionable shrub individual was insi de or outside the 
belt. The number of dead individuals was also counted. The 
heights of 10 domin ant shrub individuals were recorded and 
averaged. Species not encountered in sampling were re­
corded. Photogra phs were taken o f each macroplot. 

A soil pit was dug ad jacent to the macroplot and 
genetic horizons were described according to standard soil 
survey procedures. Soil samples were coll ected by horizon 
and returned to the laboratory for analysis. 

To provide a larger data base to better describe the 
va riability, vegetation and so il data from other stu di es 
were incorporated. In some cases, the sampling intensity 
was reduced from 40 microplots to 20, plot size was re­
duced from 12 x 24 inches to 8 x 20 inches, and foliage 
rather than basal cover was estimated, retaining the basic 
procedure as previously described. In other situations, 
where the Forest Service, Bureau of Land Management and 
Soil Conservation Service collected data for inventory and 
trend studies their data were also utilized. In these instances 
th e vegetation parameter esti mated was yield or foliage 
cover. Soil data were generally lacking. 

A rapid sampling procedure was also developed to 
determine which species in a stand were sufficientl y con­
spicuous and abundant to aid in describing the vegetation 
variabil ity of a habitat type. Briefiy, the sta tion presence 
method involved the random location of 10 sta tions within 
the bounds of a macroplot. Each station was an area of 50 
sq ft (4.0 ft radius) circumscribed from its center. From the 
center, percentage foliage cover by species was estimated 
and recorded by cover class coverage (Table 1). A mental 
convers ion that 1 sq ft of foliage cover was equal to 2 
percent coverage was included in the estimation. 
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T able 1. Cover cl asses assigned in estimation of foliage cove rage. 

Range in Percent 
Cover 

< 1% 
1-5% 

5-15% 
15-25% 
25 ·50% 
50-75% 
75-95% 

95-100% 

Cover Class 

1 
2 
3 
4 
5 
6 
7 
8 

Average Percent 
Cover 

0.5% 
3.0% 

10_0% 
20.0% 
37.5% 
62.5% 
85.0% 
97.5% 

The soil was given a cursory examination. A soil hole 
was dug, the genetic horizons were briefl y described, and 
microprofile samples were collected for later referen ce. The 
information was sufficient to classi fy the soil to the so il 
fam il y, and to the series level if the so il had been previously 
studied and classified . 

CLASSIFICATION PROCEDURE 

Basic Premises 

The habitat type classification is based on climax 
vegetation. Because much of the vegetation involved in this 
project was not climax, some adjustments were needed to 
all ow use of the available data. The basic premise used in 
this study was that a ll stands had been disturbed in va rying 
degrees. Because some stands had been disturbed less than 
others, we cou ld assume that some were nearer to climax, 
if "climax" were defined as the endpoint of secondary 
succession. Utilizing the concept (Major 1951, and Jenn y 
1958) that a single so il body (and also highly si milar soi ls) 
supports only a si ngle climax vegetation, a means to dis­
tinguish between differences in vegetation due to site or to 
disturbance was made available. 

Although the plant association (the climax pl ant 
community) has been defin ed by ecologists, the amount of 
variation in species and floristic composition within an asso­
ciation has never been specificall y stated. Those who use 
the habitat type classification must appreciate that there 
is considerable variation within a habi tat type. There 
is intraspecific variabili ty (ecotypic variation) and spatial 
variability, whi ch is a reflection of soil differences within 
the habitat type. Thus, the habitat type classification may 
incorporate more variation than some would desire. In such 
cases, further subdi vi ding (habitat type phase or range site) 
is recommended. 

Basic Strategy 

A basic consideration in developing a habitat type 
classification is to use species that are long-lived, self­
perpetuating, conspicuous; persistent and which reflect the 
nature of the habitat. For shrub-grass vegetation such as 
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ours, woody species, particularly sagebrush species and sub­
species, partiall y fulfill ' this requirement. Al though the 
native bunchgrasses may not be as persistent as climax 
woody species, they too are long-li ved and reflect the con­
ditions of the habita t. Selected perennial grass species used 
in combination with woody species help delineate areas of 
environmental uniformity more effective ly than would be 
the case where a woody species or a perennial bunchgrass 
species is used alone. The use of forb species has not been 
successfu l in indicati ng site differences because of their 
seemingly erratic and inconsistent spatia l recurrence. Ad­
mittedly, we know very little about their ecology. 

Because of their longevity, persis tence and con­
spicuousness, the presence of the identify ing climax species 
is often sufficient evidence to enable one to classify an area 
to its proper habitat type even though the vegetation has 
been somewhat disturbed. In situat ions where the vegeta· 
tion has been drastically altered , greater dependence must 
be placed on so il s and on other site information for proper 
and consistent identi fication of habitat type. 

Data Analysis 

Sum marized stand data were computer processed. Be· 
cause of the large number of stan ds involved , the stands 
were stratified by the dominant sagebrush species or sub· 
species. In those stands where sagebrush was lacking or was 
a very minor member of the community, shrubs related to 
the mountain sh rub zones were used to determine the 
grouping. This data reduction process was necessary to re ­
main within the capacity of the computer's memory. This 
process also biased the analys is, forcing the classification to 
be based on the sagebrush species. In some instances sage· 
brush may not have ranked in the top two o r three species 
in terms of cover, frequency and/or y ield. 

Each group of stands was treated separately and 
furthe r subdi vided into habitat types. The subdividing 
process was aided by a poly thetic-d ivisive classification 
strategy named MON IT developed in England by Lambert 
et al. (1973). Presence/absence data were used in the classi· 
fication process. Estimates of the measured parameters 
were utilized in describing the variability of the attributes 
within classified units. The uni ts formed by the MON IT 
program were exami ned , an d if differences between some 
groupings appeared minor , they were merged. Some uni ts 
were rejected because of known disturbance status; others 
were rejected because the grouping consisted of residua l 
stands, with no affin ity to other groups. 

Because each stand is assigned to a habitat type, its 

HAB ITAT TYPE CLASS IFICATION 

Identification of Sagebrush 

The habitat type classification is dependent on the 
proper taxonomic identification of sagebrush species and 
subspecies. Because it is difficult to identify the subs pecies 
in the Artemisia tridentata complex (Bee tle 1960, Beetle 
and Young 1965), the taxonomic keys and fluorescence 
tests developed by Winward and Ti sdale (1977) and Win· 
ward (1980) are partially reproduced in Figures 1 an d 2, 
and Tables 2 and 3. 

Table 2. Key to identification of big sagebrush. Excerpted from 
"Taxonomy of the Artemisia tridentota Complex in Idaho," by 
A. H. Winward and E. W. Tisdale, 1977 . 

TAXONOMIC KEY AND DESCR IPTIONS 

Three important features of the big sagebrush group must be 
recog ni zed for identification purposes: 

1. Leaves from the flowering branches are not always 
reliable for taxo nomic se paration. 

2. Leaves of the vegetative shoots are two types, ephemeral 
or persistent. Ephemeral leaves are larger , often irregularly 
lobed, and fou nd on outer clusters. They are among the 
earliest to develop and are shed as the season advances. 
Persistent leaves are typically 3-lobed and over·winter on 
all big sagebrush taxa. 

3. Leaf and growth form characteristics are most easily dis­
tinguished from flowering through seed stages. 

The fo llowing key is designed for separations based on persis­
tent lea ves only. Illustration of some characters used in the key are 
presented in Figure 2. 

1 . Uneven topped shrubs, flower stalks arising throughout 
the crown. 
2. Mature plants usually more than 100 cm (40 inches) 

in height, leaf margins straight. 
3. Leaves relatively long·narrow, l / w ratio 4.0 or 

greater, fluoresces reddish brown in alcohol. 
(Winward and Tisdale 1969) . 

A. tridenloto ssp. tridenlolo 

3. Leaves relat ively long·broad, l /w ratio less 
than 4.0, fluoresces bluish·cream in alcohol. 

A. tridentoto ssp. vaseyono f. "x ericensis" 

2. Mature plant s less than 100 cm (40 inches) in 
height , Y5: ratio le ss than 4.0 , leaf margins curved 
outward, fluoresce s reddish brown in alcohol. 

A. (riden(olo ssp. wyomingensis 

1. Even topped shrubs, flower stalks arising from upper 
crown and extending above foliage. 
4. Flower heaas less than 1.5 mm wide, 4·6 flowers per 

head, branches not layered , fluoresces bluish-cream 
in alco hol. 

A. tridentata ssp. vaseyana 

assoc iated soil is uniquely associated with the same habitat 4. Flower heads more than 1.5 mm wide, more than 
6 flowers per head, branches often layered , fluor· 
esces bluish-cream in alcohol. 

type. In cases where a sin gle soil series or soil se ries phase is 
ass igned to two habitat types, the classification of both 
the so il and vegetation is q ues t ioned and reexami ned, as it 

rI. lridl!nlalO spp . ~'aseyana ,: "spiciformis" 

is contrary to the basic premise of the classification. 
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(black 
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(low sagebrush) 

A. arbuscula 
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(cleftleaf 
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A. longiloba 

(early 
sagebrush) 
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ssp. tripartita 
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A. cana 
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(Bolander silver 
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Figure I. Diagrammatic Key Showing 
Characteristics which Separate 
Sagebrush Taxa 

Characteristics at left of box refer to taxa on left. 

Characteristics at right of box refer to taxa at top. 

Leaf sizes are not drawn to scale. 

A. {rlportiCo 
ssp. triportita 

(three-tip 
sagebrush) 

, 

A.cono 

'

ssp . viscidulu 

. illver-Sr1'1 , v een-SrI,!, (mountam sil ve r 
mt mudow" UlCnment sagebrush ) 

entire IV\. 'left jyt. unm edit buinl 

I~J;~ \1l I w ~ A. tridentoco 'T V" .,. ' ssp. wy om;ngens;s 

~"".. ' . :~:~~i5~~ big 
even toO lobed Ivs. enure I"s. lobed IVI. enllfe I"" 

.,_!III\l'f 
unenn t OO evcn tOO wcd,cd IWI. en lire IVI. wedled IWI. tnllte IVI . "II shruD mtd. sMuD 

twtn 100 

wcdle IWI . 
untun 100 
btll r Cl lwi. 

Unc,~ n lOP 
Dc,l t d IWI. 

A. H. Winward 
Rangeland Resources 
Oregon State University 

.4. tridento{(J 
SSp. tridentolo 

(basin big 
sagebrush) 

Oregon State University Agricultural Ex· 
periment Station Key used with the 
rermission of Oregon State University. 

Adapted from Winward, A. H. 1980. 
Taxonomy and Ecology of Sagebrush in 
Oregon. Station Bulletin 642. Agricul· 
tural Experiment Station, Oregon State 
University , Corvallis. Pp 8·9. 

.4 . tridentoto 
ssp . v(}seyono 

tun 100 Jntwcn 100 (mountain big 
sagebrush ) I W' . ~,*'Clen~ 

utn 10D 

\ '~trJnI 
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nonl '~ t"nl 

rl. lridentato 
form spiciformis 

(subalp ine big 
sageorush ) 
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Figure 2. Dichotomous Key to Artemisia 
(Section Tridentatae) 

1 a Leaves entire' 

2a Leaves si lver-gray, plants from internally 
drained basins with seasona l flooding ........ .. ..... . ..... ... ..... . A. cana ssp. bolanderi 

2b Leaves green-gray, plants along stream bottoms 
or meadow margins from mid to high elevations ... .... . .............. A. cana ssp . viscidula 

1 b Leaves divided or lobed 

3a Mature' shrubs less than 20" high 

4a Leaves divided (lobe length > 3 times width) -E 

4b 

Sa Flower sta lk leaves divided, inflorescence -... . _. A_ 
spicate, all leaves winter deciduous ... . ... .. .. . . ... . . .. . ... . . ~ .. A. rigida 

Sb Flower stalk leaves entire 

6a In florescence paniculate, upper flower stalk 
leaves much longer than flower heads ........ . .•... A. tripartita ssp. tripartita 

6b Inflorescence spicate or racemose, flower 
stalk leaves equa l or on ly slightly longer 
than flower head . .. .... . ................. . . . A. arbuscula ssp. thermopola 

Leaves lobed (lobed length < 3 times width) ~ 
7a Inflorescence paniculate, seed stalks brownish _~. 

and persist into following year .. . . . .. . .. ........... . •... ~ .. . A. nova 

~ 7b Inflorescence spicate or racemose , 
seed stalks grayish and weakly persistent 

8a Seeds mature mid-July to mid-August. ... ..... . ... .. .. .. ...... A. longiloba 

8b Seeds mature late August to October .. .. ... ... . .. . A. arbuscula ssp. arbuscula 
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3b Mature shrubs taller than 20" 

9a Uneven topped shrubs, flower sta lks 
arise throughout crown 

lOa Mature plants> 40" in height , 
leaf marg in s straight . . . . .. .. . ...•.. . ...... . ... .. .. A. tridentata ssp. tridentata 

lOb Mature plants < 40" in height, ~ 
leaf margins belled outward . .. . .. . ... . .. .... ... . . A. tridentata ssp . wyomingensis 

9b Even topped shrubs, flower sta lk s arise from 
upper crown and exte nd above foliage 

11a Leaf margins belled ou tward, 
infl orescence spicate or racemose .. . ......... . •. . .... . A. arbuscula ssp . arbuscula 

11 b Leaf margins straight, ~ 
inflorescence paniculate ~ 

c;;::1-
12a Fou r to six flowers per head ... . ... . ......... . ... A. tridentata ssp. vaseyana 

12b More th an six flowers per head, ; 
plant often laye rin g . ..... . .........• .. ........ A. vaseyana f. "spiciformis" 

1 Key based on persistent (ove rwintering) leaves unless otherwise noted. 

2 Mature infers at least 20 years old (see xy lem layers). 

9 

Adapted from Winward, A. H. 1980. 
Taxonomy and Ecology of Sagebrush in 
Oregon. Station Bulletin 642. Agricul­
tural Expcrirncm Station, Oregon State 
University, Corvallis. 
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Figure 3. Conceptual relationship of sagebrush species and subspecies based on soil moisture, tem­
perature and other soil characte ri stics. 
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Table 3. Fluorescent color of sagebrush- alcohol solution under 
long-wave, uhraviolellight. 

Group I. Fluorescence of brownish-red . 
Artemisia tridenlalo ssp. wyomingensis 
Artemisia tridentato spp. tridentato 
Artemisia nova 
Artemisia rigida 

Group I I. Fluorescence of cream ish-blue. 
Artemisia arbuscufa ssp. arbusculo 
Artemisia arbuscula ssp. lhermopola 
Artemisia longiloba 
Artemisia triparlito ssp. lripartita 
Artemisia cana ssp. viscidulo 
Artemisia cana ssp. bolanderi 
Artemisia tridentata ssp. vaseyana 
Artemisia tridentato vaseyana f. "spiciformis" 
Artemisia tridentata voseyana f. "xericensis" 

Taxonomists have not formally recognized Artemisia 
tridenfata ssp. vaseyana f. "xericensis" (Winward and Tis­
dale 1977) and Artemisia tridentata spp. vaseyana f. "spici­
formis" (Beetle 1960). For sake of brevity, the two forms 
will be treated as subspecies in the A. tridentata complex. 

Ecological Re lat ionship of Sagebrush Taxa 

Without the acceptance of the sagebrush subspecies 
the habitat type classification for the sagebrush zone would 
be difficult to develop. The subspecies of the A. tridentata 
complex are ecologically significant and their distribution is 
related primarily to moisture, temperature and soi l develop­
ment. The basic distributional relationship of the major 
sagebrush taxa to environment in Idaho is presented in 
Figure 3. The connecting dashed lines indicate those 
sagebrush communities commonly found in contact with 
one another. 

As can be seen, the distribution of sagebrush is 
closely related to climate and to depth and degree of so il 
development. All of the dwarf sagebrush species occur in 
soils that are shallow, that have a restri ct ive layer if mod­
erately deep, or are on wet sites. 

Uni formi ty Wi th in Hab ita t Types 

The dominant perennial grasses such as Agropyron 
spicatum, Festuca idahoensis, Stipa thurberiana, and Stipu 
comata are also related to environmenl. Their distribution­
al ranges differ from those of the sagebrush species, indi­
cating that their requirements do not coincide. B) observ­
ing shrub and dominant understory species, field personnel 
can classify landscape into fairly homogeneous units. Each 
dominant species occupies certain portions of the numerous 
environmental gradients. Thus, with each sagebrush·peren· 
nial grass combination, a more homogeneous environmcnt 
is delineated. 
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The environment and thus the potential to produce a 
particular type of vegetation is different in the A. triden­
tata/Agropyron spicatum ht than in the A. wyomingensis/ 
Agropyron spicatum ht or A. vaseyana/Agropyron spica­
tum ht. The total effective environment is different, and 
each supports a different subspecies of sagebrush . It also 
holds that response to management probably would not be 
the same in all three habitat types. 

Widely d istributed species probably include consider­
able ecotypic variation. Although the same species may re­
cur in many stands in a habitat type, it is not unusual for 
the abundance of those species to vary considerably from 
stand to stand, producing variation in species abundance 
within a habitat type. In classification, similarity in recur­
rence of dominant and influential species is important. The 
lesser species play little or no role in the class ification 
scheme . 

Soi ls in a Habitat Type 

From a theoretical viewpoint, a particular soil is 
associated with a particular habitat type. In practice, this 
is generally the case . There are instances , however, when it 
appears that a particular soil is associated with more than a 
single habitat type. If one considers that the soil classifica­
tion is also an arbitrary one, albeit one that has had more 
study, and that the amount of variability within a soi l 
taxon is also arbitrarily defined, the lack of boundary 
coincidence is understandable . This apparent contradiction 
about soil-vegetation relationships appears to occur more 
frequently in arid zones or where soil is young, and the 
influence of the environmental factors is only weakly im­
printed in the soil profile characteristics. 

In most instances, areas supporting the same soil 
series or soil series phase belong to the same habitat type . 
Thus, the combined areal distribution of the soils that are 
known to be associated with a particular habitat type could 
be used to delineate the areal extent of the habitat type. 

In those cases where only the soil family level of 
class ification is available, the limits of the habitat type can­
not be determined from the soil family because the soil 
family is not unique to a single habitat type. If the extent 
of the habitat t ype is delimited, the combined area within 
the habitat type belonging to the same soi l family would 
likely be of similar productivity and respond to manage­
ment in a simi lar manner. 

One of the objectives of this study was to determine 
the soil series associated with each habitat type. Because 
many of the soils had nOl been previously described and 
accorded soil series names, the list of soil series associated 
with each habitat type in this report is far from complete . 
This is especially true of those soils that occur in the moun­
tainous areas. They have not been classified due [Q their 
low value from an agricultural viewpoint. 
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The basic procedure used in th is study involved 
classifying each stand as to its habitat type based on the 
climax vegetation. The soil series associated with the stand 
was identified wherever feasible. In this manner we are to 
determine those soil series associated with each habitat 
type encountered. 

Although not carried out to the extent we had hoped, 
the prod uctivity of each habitat type is correlated with 
soils. The va riabil ity in productivity that occurs withi n a 
habitat type is related to soi l groups, and is equivalent to a 
range site. Hopefu ll y, we will be able to correlate pro· 
ductivity with soi ls at the soil family level of classification 
within habitat type. More data are needed to test this idea, 
however. We are well aware of the effect of disturbance and 
weather on current production. 

Shrubland Habitat Types 

The major habitat types in the sagebrush and mountain 
brush zones of southern Idaho are listed in Table 4. It 
should be emphasized that it is not a complete listing. 

The taxa of Artemisia to the subspecific and in some 
cases the forma level have ecological significance. For the 
purpose of brevity in this report, the nomenclature of the 
scientific name below the species level is abbreviated to a 
binomial. 

Abbreviated 

A. "spiciformis" 
A. rhermopoJo 
A. (ridento to 
A. voseyono 
A. bolonderi 
A. viscidulo 
A. wyomingensis 
A. "xercensis" 

Complete 

A. tridentoto ssp. voseyono f. "spiciformis" 
A. orbusculo ssp . thermopoJa 
A. tridentato ssp. tridentota 
A. tridentata ssp. voseyana 
A. cana ssp. boJanderi 
A. cana ssp . visciduJa 
A. tridentoto ssp. wyomingensis 
A. tridentata ssp.vaseyana f. "xericensis" 

A key to the habitat types is presented in Table 5, 
which is fo ll owed by a brief description and diagnostic 
features of each. 

Table 4. List of shrubland habitat types in southern Idaho. 

Low sagebrush series 

1. A. arbuscula/Agropyron spicatum ht 
2. A. arbuscula/Festuca idahoensis ht 
3. A. arbuscula/Poa sandbergii ht 
4. A. bolanderi/Muhlenbergia richardsonis ht 
5. A. viscidula/Festuca idahoensis ht 
6. A. longiloba/Festuca idahoensis ht 
7. A. nova/Agropyron spicatum ht 
8. A. nova/Festuca idahoensis ht 
9. A. nova/Stipa comata ht 

10. A. rigida/Poa sandbergii ht 
11. A. thermopola/Festuca idahoensis ht 

*These "subspecies" of A. tridentata 
vaseyana are not true subspecies. 
These are often regarded as 
"forma" a subdivision of sub­
species. Both "xericensis" and 
"spiciformis" are "forma" of sub­
species vaseyana. The former 
occurs at the warm extreme and 
the latter at the cold and mesic 
extreme of vaseyana's distribution. 
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Big sagebrush series 

1. *A. "spiciformis"/Bromus carinatus ht 
2. A. tridentata/Agropyron spicatum ht 
3. A. tridentata/Elymus cinereus ht 
4. A. tridentata/Festuca idahoensis ht 
5. A. tridentata/Stipa comata ht 
6. A. tripartita/Agropyron spicatum ht 
7. A. tripartita/Festuca idahoensis ht 
8. A. tripartita/Stima comata ht 
9. A. vaseyana/Agropyron spicatum ht 

10 . A. vaseyana/Elymus cinereus ht 
11. A. vaseyana/Festuca idahoensis ht 
12. A. vaseyana/Stipa comata ht 
13. A. vaseyana/Stipa thurberiana ht 
14. A. vaseyana/Symphoricarpos oreophilus/Agropyron 

spicatum ht 
15. A. vaseyana/Symphoricarpos oreophilus/Festuca 

idahoensis h t 
16. A. vaseyana/Symphoricarpos oreophilus/Carex geyeri hI 
17. A. wyomingensis/Agropyron spicatum ht 
18. A. wyomingensis/Poa sandbergii ht 
19. A. wyomingensis/Sitanion hystrix hI 
20. A. wyomingensis/Stipa thurberiana ht 
21. *A. "xericensis"/Agropyron spicatum ht 
22. *A . ''xericensis''/ Fesluca idahoensis ht 

Other shrub series 

1. Purshia tridentata/Agropyron spicatum ht 
2. Cercocarpus ledifolius/Agropyron spicatum ht 
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Table 5. Key to Shrub Vegetation of 
Southern Idaho 

I. Artemisia species present, well represented and generally dominant or co-dominant shrub species. 

1. Dwarf sagebrush species are the dominant sagebrush species on site . Soi ls are rocky, shall ow to bedrock, shallow 
gravell y so ils, soils with strongl y developed cl ay B horizon within 10"·14" of surface, or shallow soils derived from 
limestone or dolomitic parent material. 

2. Artemisia rigida (scabland sagebrush) is the dominant sagebrush species. This species is res tricted to western 
Idaho and adjacent Oregon and Washington. It occurs on soils that are shallow to bedrock and derived from 
basalt. Poa sandbergii is the primary grass species. Sitanion hystrix may be poorly represented. Agropyron 
spicatum is absent or if present is restricted to pockets of deeper soils . 

A rtemisia rigida/Poa sandbergii hI 
page 19 

2. Artemisia rigida absent, or if present is a minor member of the shrub component. Site is dominated by other 
dwarf sagebrush species. 

3. Artemisia nova (black sagebrush) is the dominant sagebrush species. This species occurs in south-central and 
eastern Idaho. It is associa ted with limestone or dolomite-like deri ved soils that are dry or shallow and 
genera ll y highl y calcareous. Soils are well drained. 

4. Agropyron spicatum is conspi cuously present. Some sites may also support Slipa cornata in con­
spicuous amounts. Festuca idahoensis is absent, or present only in minute amounts. 

A. nova/Agropy roll spicatum hI 

page 19 

4. Festuca idahoensis is conspicuously present with Agropyron spicalum. 

A . lIova/Feslllca idahoellsis hI 
page 20 

3. Artemisia nova is absent , or if present, is a minor member of the sh rub component. Site dominated by 
other dwarf sagebrush species. The soils are not necessarily calcareous. 

5. Artemisia arbuscula (low sagebrush) is the dominant sagebrush species . This species is widely distri­
buted in Idaho. It occurs on so ils that are shall ow to bedrock, shallow gravelly soils , thin skeletal 
soils, soils with strongly developed clay B horizon within 10"·14" of surface. It occurs on soils de· 
rived from a wide variety of parent material. Limestone derived soils may be calcareous to the sur­
face. Nonlimestone soi ls arc genera ll y subjected to saturated conditions for a period of the year. 

6. Poa sandbergi; is the principal grass. The soils are shallow 10 bedrock. Deep-rooted perennials are 
lacki ng. Generally restricted 10 southwest Idaho. 
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A. arhllscllia/Poa salldbergii h I 
page 20 
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6. Poa sandberg;; is present but not the principal grass. Deeper rooted perennial grass predominates. 
Soils are shallow to moderately deep, often with a strongly developed clay B horizon, or sha ll ow 
limestone gravelly so ils with a ce mented pan. 

7. Agropyron spicatum is the principal grass. Sitanion hystrix may be present in conspicuous 
amounts. In some areas Koe/erio c(islata is we ll represented. Festuca idahoensis absent, or 
present onl y in minute amount. 

A . arbuscula/Agropyron spicatum ht 
page 21 

7. Festuca idahoensis is conspicuously present. Argopyron spicatum mayor may not be present 
conspicuously. Some stands may contain a light scatter of Purshia tridentata. 

A. arbuscula/Festuca idahoensis ht 
page 22 

5. Artemisia arbuscula absent or if present contributes little to the sh rub component. Other dwarf 
sagebrush species dominate sites that are shallow and non calcareous and are subjected to saturated 
conditions for a period of the year. 

8. Artemisia longiloba (a lkal i sagebrush) is the principal shru b species. This species is restricted 
to so ils derived from basalt. The principal understory grass is Festuca idahoensis with Agro­
pyron spicatum occurring in varying amounts. Stipa thurberiana may replace Agropyron spica­
tum in some situations. 

A. longiloba/Festuca idahoensis ht 
page 22 

8. Artemisia thermopola (thermopola low sagebrush) is the prin cipal dwarf sagebrush species 
with Festuca idahoensis t he principal grass. 

A. thermopola/Festuca ida//Oet/sis ht 
page 23 

1. The shrub layer is predominately of the taller woody Artemisia species instead o f members of the dwarf sagebrush 
group. (Soils are moderatel y deep to deep, soils with weak to strongl y developed B horizon, o r if strongl y de· 
veloped clay B horizon deeper than 10" of surface.) 

1 O. Artemisia wyomingensis is the principal sagebrush species. Its distribution is primarily on the Snake River 
Plains and adjacen t va lleys that rece ive less than 12 inches of precipitation. It normally exten ds to about 
6000 feet elevation on dry, steep, mountai n slopes in eastern Idaho. The so ils are shallow to moderately 
deep. Soils are warm and dry during the summer. 

11 . Poa sandbergii is the only perennial grass of significance in the understory. Precipitation is about 8 
inches annually. Soil is fine-textured and calcareous to the surface. This type is restri cted to western 
Idaho in the vici nity of Kuna, Idaho. 

A. wyomillgellsis/Poa salldbergii hi 
page 23 

11. Poa sandbergii is present, but deep·rooted perennials dominate the understory. The soils are variable in 
texture, depth and development. 
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12. Sitanion hystrix is the principal understory species. Long-lived perennials such as Agropyron 
spicatum or Stipo thurberiano are lacking. This habitat type is difficult to verify, It may be a de­
graded condition at the dry end of other habitat types. 

A. wyomillgellsis/Sitallioll hystrix hI 
page 24 

12 , Sitaniol1 hyslrix is not the principal climax understory species. Deep-rooted, long-l ived perennial 
grasses are the dominant species of the understory_ (3 alte rnatives) 

13. Stipa thurberiana is the dominant understory species. Agropyron spicalum is absent, or 
presen t onl y in minute amoun ts. The distribution of the habitat type is restricted principall y 
to a 10 to 15·mile band south of the Snake Ri ver fro m Hamme tt to Paul, Idaho. Festuca 
idahoensis absent. 

A. wyomillgellsis/Stipa tllllrberialla hI 
page 24 

13. Agropyron spicatum is the principal understory species. Stipa thurberiana is present in varying 
amounts from conspicuous to none. 

A . wyomillgellsis/Agropyroll spicatum ht 
page 25 

13. Stipa comata is the dominant understory. Stipa thurberiana and/or Agropyron spicatum are 
absen t, or if present, occur in small amounts. Soils are generally sandy loam to coarse sand or 
highl y calcareous. 

A . wyomillgellsis/Stipa comata hI 
page 27 

10. Artemisia wyomingensis is absent, replaced by sagebrush species that grow in more mesic and cooler con di­
tions. 

14. Artemisia tridentata is the principal sagebrush member. The differentiation of A. tridentata from other 
big sagebrush can often be based on shrub height. Average stand height of greater than four feet, with 
leaves that are narrowly st rap-shaped, would almost assure that you are dealing with A. tridentata. 
The soils are deep with no restrictive layer. The distribution is restricted to swales, valley bottoms and 
roadsides where soi ls are deep and extra water is received. (3 alternatives) 

IS. Agropyron spicatum is the principal understory species. Where coarse-textured soil predominates, 
Stipa comata also occurs. Most A. tridentata stands have been drastically disturbed in the past; 
good examples of this habitat type were no t observed. 

A . tridelltata/Agropyroll spicatum hI 
page 27 

15. Festuca idahoel1sis is the pri ncipal understory species. Agropyron spicatum also occurs. Only one 
example of this habitat type lVas found. 

A. tridelltata/ Festllca idahoellsis h t 
page 28 

15. Stipa (omata is the dominant understory species. Agropyron spicatum is lacking, or is present 
in small amounts. Soils are deep, coarse·textured, sandy loam to coarse sand in upper horizons. 
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14. A. tridentata is absent, or if present, not the do minant member of the shrub component. 

16. Artemisia vaseyana (mountain sagebrush) is the principal sagebrush species. The distribution of 
this species is widespread from mid to high elevation with a lower elevation limit at 4500 to 5000 
feet. Precipitation generally exceeds 16 inches annually. So ils are medium to deep and classed as 
frigid or cryic. Purshia tridentata occurs with A. vaseyana more often than with other sagebrush 
species. 

17. Symphoricarpos oreophilus is absent. Prunus spp., Ribes cereum and other mou nta in brush 
species are lacki ng. (3 alternatives) 

18. Agropyron spicatum is the principal understory species. Balsamorhiza sagittata is gen­
erally conspicuously abundant. Purshia tridentata is often a prominent member, varying 
from few to man y. Festuca idahoensis is lacking. 

A. vaseyalla/Agropyroll spicatum hI 
page 29 

18. Festuca idahoensis is present and genera ll y the principa l understory species. Balsamorhiza 
is generally conspicuously abundant. Purshia tridentata is often present. 

A. vaseyalla/Festuca idahoellsis hI 
page 30 

18. Stipa comata is the prin cipal understory species. Festuca idahoensis may be present in 
small amount. Agropyron spicatum is genera ll y lacking. Soils are sandy loam to coarse 
sand . 

A. vaseyalla/Stipa comata hI 
page 31 

17. Prunus spp. , Ribes cereum and/or other low mountain brush species present. Symphoricarpos 
oreophilus may be lacking but is generall y present. These hts occur generally above 6,000 feet 
elevation. (3 alternatives) 

19. Agropyron spicatum is the principal understo ry species. Festuca idahoensis is lacking, o r 
present in minute amounts . Melica bulbosa often present. 

A . vaseyalla/Symphoricarpos oreophilus/Agropyroll spicatum hI 
page 32 

19. Festuca idahoensis is present. Agropyron spicatum and Melica bulbosa present in varying 
amounts. 

A. vaseyalla/Symphoricarpos oreophilus/Festuca idahoellsis hI 
page 32 

19. Carex geyeri is present in varying amounts. Festuca idahoensis may be lacking, but 
generally present. 

A . vaseyalla/Symphoricarpos oreophillls/Carex geyeri hI 
page 33 

16. Artemisia vaseyana is absent, or if present, does not contribute signifi cantly to the shrub com­
ponent. 
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20. Artemisia vaseyana f. "xericensis" is the principal sagebrush species. The distribution of this 
sagebrush is western Idaho . It is not distinguishable in stature an d growth from A. tridentata. 
Its statu re ranges from 3 to 6 or more feet in height. Its leaf shape is no t narrow st rap-like but 
like that of A. vaseyana. In some areas it in tergrades with A. vaseyana. Distribution of this 
sagebrush species is 3000-4500 feet, with precipi ta ti on between 12 and 20 inches annually. 

21 . Agropyron spicatum is the principal understory grass. Bolsamorhiza sagittata is generally 
conspicuous. Festuca idohoensis is absent. 

A. "xericellsis"/Agropyroll spicatllm ht 
page 33 

21. Festuca idahoensis is present with Agropyron spicatum. This type has limited distribu­
tion, generally being replaced by A. vaseyana. 

A. • 'xericellsis "/ Festllca idahoellsis h t 
page 34 

20. A rtemisia "xericensis" is not the principal sageb rush species. 

22. A. vaseyana r. "spiciformis" is the principal sagebrush species. Its distribution is above the 
distribution level of A. voseyono, often occurring at 8000 to 9000 feet elevation. It occurs 
on deep , well - drained, mesic sites_ Morphologically, it differs from A. vaseyana in leaf 
size, A. "spiciformis" being generall y several times large r than A. vaseyona. 

23. Understory speci es generall y with Festuca idahoensis/Melica bulbosa/Bromus carina· 
tus/Agropyron caninum , etc . 

A . "spiciforl11is "/Brol11l1s carillatus hI 
page 35 

23. Understory includes conspicuo us amounts of Carex geyeri. 

A. "spiciforl11is"/Carex geyeri ht 
page 35 

22. Artemisia "spiciformis" is nOllhe principal sagebrush species. 

24. Artemisia tripartita is the principal sh rub species. The distributional level of this 
species is from 4000 to 6000 feet in most areas . This species is no t fou nd in western 
Idaho. It sprou ts after fi re. 

25. Agropyron spicatum is the primary understory species with Koeleria cristata, 
Poa sandbergii' and Poa nevadensis frequently contribu t ing. Festuca idahoensis 
is lacking. Purshia lridentala is generally lacking. 

A. tripartita/Agropy roll spicallllll hI 
page 36 

25. Fesluca idahoensis is presen t and Agropyron spicatum occurs in \'a rying 
Jmounts. Purshia tridel11ata is often present. 
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24. Artemisia tripartita is not the principal shrub species. 

26. Artemisia viscidula is the dominant sagebrush species. The distribution of this i-
species is restricted to bottomlands that have water tables near the soil surface j 

during at least part of the year. Potentilla fruticoso may be present. 

Artemisia viscidllia/Festllca idahoensis ht 
page 37 

II. Artemisia species absent, poorly represented and /or subdominant to other shrub species. 

1. Symphoricarpos oreophilu5 absent or is subdominant in the community. 

4. Purshia tridentata is the primary shrub. Artemisia and mountain shrub species lacking. Chrysothamnus 
species may be present. Agropyron spicatum is the primary understory species. 

Pllrshia tridentata/Agropyron spicatum ht 
page 37 

4. Purshia tridentata is the primary shrub. Artemisia and mountain shrub species are lacking. Stipa comata 
is the primary understory species. 

Pllrshia tridentata/Stipa comata ht 
page 38 

4. Cercocarpus ledifolius is the dominant shrub. Artemisia vaseyana generally present. Mountain shrub 
species often present. Agropyron spicatum is the primary understory species. Festuca idahoensis 
lacking, or if present, in small amount only. 
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ARTEMISIA RIGIDA/POA SANDBER GII HT 
( Arri/Posa) 

The Artemisia rigida/Poa sandberg;; ht is restricted 
to northern and west-central Idaho. This Artemisia species 
is deciduous, dropping all its leaves in the winter. It occurs 
on shallow, basalt derived soils in Adams and Washington 
counties. It is the primary woody Artemisia species found 
in the Palouse grasslands of northern Idaho and adjacent 
Oregon and Washington. 

This habitat type supports a sparse cover of vegeta­
tion, with Poa sandbergii the principal understory species, 
and an occasional scatter of Sitanion hystrix and rarely 
Agropyron spicatum. The thin soil mantle, underlain by 
basalt bedrock, is supersaturated during winter and spring; 
surface overland flow is conspicuous during snow melt. 
Supersaturated soil conditions may not occur each year, 
but occur in sufficient frequency to preclude the establish­
ment of other Artemisia species. Moisture stress is severe 
during summer because of the low water storage of the thin 
mantle. Other species associated with this ht are Allium 
acuminatum, Lithophragma bu/bifera, Eriogonum bai/eyii 
and low growing Lomatiums. Bromus tectorum and/or 
Taeniatherum asperum occur sparsely in all stands, even 
where fully protected from grazing. 

Soils: The soils of this ht are shallow to moderately 
deep , extremely stony or extremely rocky over basalt bed­
rock. Where subsoils occur, they are strongly developed of 
montmorillonitic clay, and the permeability is extremely 
low . 

Management Implications: This ht forms a mosaic 
with other hts, making management recommendations in 
most situations academic. The saturated soil moisture con­
ditions in winter and spring require a different management 
strategy from that used on the Artemisia wyomingensis/ 
Poa sandbergii ht, even though the Poa sandbergi; is the 
principal understory species in both situations. Trampling 
damage in winter and spring is severe. The sparse ground 
cover affords little protection from surface runoff in this 
higher precipitation zone (12-20 inches annually). Frost 
heaving is natural and severe. Pedestaled and upheaved 
Poa plants are common even in protected areas. 

Because the ht grows on extremely shallow, rocky 
soils, a control program probably would not be beneficial. 
The most commonly associated grass species, Poa sand­
berg;;, is not able to make use of additional soil moisture 
that may result from removal of sagebrush. Reseeding with 
introduced species of Agropyrons would not be economical 
because of the nature of the soils. Sites supportingA. rigida 
are heavily browsed by big game animals in the winter, even 
though the protein content is relatively low. Increase in 
forage yields by restoration practices may not justify treat­
ment costs, but severely disturbed areas cannot be left 
unattended. Programs geared to managing areas of Arte­
misia rigida should be designed to maintain an open stand 
of sagebrush with a scattered understory of native herba­
ceous species. 

A R TEMISIA NOVA/AGR OP YR ON SPICATUM HT 
(A m o/Agsp) 

The distribution of A. nova is rest ricted to eastern 
Idaho and occurs on shallow, calcareous soils derived pri­
maril y from limestone. This species of sagebrush is a t its 
extreme northern distribution in Idaho, being more preva­
lent in Utah and Nevada (Beetle 1960). Where A. arbuscula 
is present in the immediate vicinity, A. nova occupies the 
warmer, more xeric and more calcareous positions on the 
landscape. On adjacent deeper soils A. wyomingensis or 
A. tridentata replaces A. nova. On sites too xeric or sali ne 
for A. nova, Atrip/ex confertifolia and other salt desert 
shrub species occur. 

The A. nova/Agropyron spicatum ht has a strong 
co mplement of perennial grasses in the understory. Agro­
pyron spicatum is the dominant with Poa sandbergii con­
stantl y present. Although preCi pitation is scan t, often less 
than 8 inches annually, Agropyron spicalUm dominates the 
understory. More than 40 percent of the precipitat ion 

Sagebrush-Grass Hab itat Types of Southern Idaho 19 

occurs during the April-August period. Stipa comata and 
Oryzopis hymenoides may occur in varying amounts. Due 
to the higher frequency of summer precipitation in eastern 
Idaho the forb population is richer in this ht than in areas 
of comoarable total annual precipitation in western Idaho. 
Ph/ox hoodii and Castilleja angustifo/ia occur frequently in 
this ht with Opuntia species restricted to the warmer, xeric 
portions. A variety of other forbs occur but they do not 
consistently recur from stand to stand. 

As is true with all dwarf sagebrush species, A. nova is 
restricted to shallow and moderately deep soils. In Idaho, 
A. nova is consistently associated with limestone derived 
soils in the lower rainfall zone. This is not to say that all 
calcareous soils support A. nova, however. 

Soils: Soils of this ht are relatively uniform in charac­
teristics. They occur at mid-el eva tion in the low precipit3.-
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tion zone (8-11 inches) on highly calcareous parent material 
derived from limestone or loess. The soils are shallow to 
moderately deep and occur on alluvial fans, fills and moun­
tain slopes. The major portion of this ht occurs north of the 
Snake River Plain. 

At the lower precipitation zone of its distribution , a 
typical soil would be one with a surface horizon that is light 
colored, gravelly silt loam and strongly calcareous. The B 
horizon is weakly developed, strongly calcareous, gravelly 
silt loam that overlies a hi gh ly calcareous, gravelly, in­
durated C hori zon at approx imatel y 13 inches. 

On moderately deep soils, the surface layer is light 
colored, strongly calcareous, gravelly loam that overlies a 
strongly calcareous, weakly developed, loam B horizon. At 
about 27 inches, a gravelly, highly calcareous, indurated C 
horizon is encountered. 

Soil families include: loamy-skeletal, mixed (cal­
careousl, frigid, shallow Xerollic Durorthid ; coarse-loamy, 
mixed (calcareous). frigid, Xerollic Durorthid. 

Management I mplications: The terrain included in 
this ht is generally flat to hilly and poses no great physical 
constraint to management. The soi ls are generally grave ll y 
and well-drained internally . Adequate water is a problem, as 
open water courses are few due to low precipitation and 
high soil permeability . Wildlife, particularly antelope and 

sagegrouse, use this ht extensively. Artemisia nova is rela­
tively low on the palatability scale to mule deer and only 
moderately selected by domestic sheep. Due to terrain and 
sparse vegetational cover, fire is not a normal feature of 
this vegetational type. Artificial revegetation is risky be­
cause of low precipitation and high variability from year 
to year. Some stands of this ht have been successfully 
seeded to Agropyron desertorum, but this appears to be 
limited to areas with deeper soils and at least 10 inches of 
yearly precipitation. However, an effort should be made to 
maintain a mixture of sagebrush and native grasses and 
forbs in sites of the A. nova/Agropyron spicatum ht. 
Recovery of depleted range is slow if A. nova density is 
excesssive, as the community is temporarily closed to 
establishment of new plants. Where Poa sandbergii has 
replaced Agropyron spicatum, extremely long-term plant 
succession will be required to permit return of Agropyron 
spicatum. In such situations, the A. nova population may 
need to be thinned to permit establishment of grass seed· 
lings. With an adequate seed source, reestablishment of 
Agropyron spicatum is achieved more easily in central and 
eastern Idaho because of the higher frequency of summer 
precipitation and less competition from annual species. In 
areas of comparable total annual precipitation in western 
Idaho, the precipitation occurs primarily during winter. 
Bromus tectorum is not a serious problem in the A. nova/ 
Agropyron spicatum ht. Under severely depleted conditions 
a large amount of bare ground may become exposed on 
sites of this ht. 

ARTEMISIA NOVA/FESTUCA IDAHOENSIS HT 
(Amo/Feid) 

This existence of this ht was suspected but not veri­
fied until a few years ago. It was found at the upper reaches 
of the South Creek drainage in the Little Lost River valley. 
Festuca idahoensis dominates the understory with a good 
complement of Agropyron spicatum. The grass cover is 
greater than in the more xeric A. nova/Agropyron spicatum 
ht. With more thorough examination in the upper moisture 
zone of the A. nova/Agropyron spicatum ht, we may find 
that the occurrence of Festuca idahoensis in the understory 
of A. nova is more widely distributed than previously 
thought. 

Soils: Only a single soil profile of this ht has been 
described. More information is needed before characteriza­
tion of soils in this habitat type is to be attempted. 

Management implication: Due to the limited extent 
of this ht and limited experience with it, recommendations 
concerning its management wou ld be inappropriate. It 
would be supposed that the permanence of Festuca ida­
hoensis in this ht is more precarious than in others because 
this species is at its extreme range of tolerance for moisture, 
temperature and the interacting effects of calcium carbon­
ate. 

ARTEMISIA ARBUSCULA/POA SANDBERGII HT 
( Arar/Posa) 

This ht is counterpart to the A. rigida/Poa sandbergii 
hl and involves those areas that support A. arbuscula in­
stead of A. rigida. It occupies areas where the soil is too 
shallow to support Agropyron spicatum or Festuca idaho­
ensis, but sufficient to support Poa sandbergii. The distri­
bution of this habitat type is more subtle than that of the 
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A. rigida/Poa sandbergii ht because it occurs as a mosaic 
with other hts of the A. arbuscula series and not members 
of the A. tridentata complex. It might be feasible to con· 
sider this ht as a variant of the A. arbuscu/a/Agropyron 
spicatum or A. arbuscula/Festuca idahoensis hl, which­
ever it is associated with. 
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The replacement of A. rigida by A. arbuscula is not 
understood. It is speculated that one of the factors which 
affects this distribution is winter light intensity and quality. 
Because of its deciduous nature, Artemisia rigida is able to 
tolerate low light intensities of the winter months to a 
greater degree than A. arbuscula. Research conducted by 
Pearson (1975) indicates that sagebrush photosynthesizes 
during the winter when leaf temperature is sl ightly above 
freezing, suggesting that evergreen sagebrush do not go into 
complete dormancy. For the same reason, it is speculated 
that evergreen sagebrush species are not able to persist in 
the Palouse grasslands where the number of cloudy winter 
days are too numerous to provide sufficient light to sustain 
the plant. Another feature influencing distribution of these 
two species may be related to bedrock fracturing. Artemisia 

rigida establishes itself in rock fractures where moisture is 
available later in the summer season. Artemisia arbuscula 
does not appear to have this affinity to fractured rock. 

Soils: The soils of this ht are too shallow to support 
either Agropyron spicatum or Festuca idahoensis. There is 
little or no so il development involved. 

Management Implications: Because this ht forms a 
complex with others of the A, arbuscula series, its low 
productivity and potential must be given due considera­
tion; otherwise, results of management may be poorly 
evaluated. The lack of good ground cover and the absence 
of deep rooted bunchgrass in this ht are normal. 

ARTEMISIA ARBUSCULA/AGROPYRON SPICATUM HT 
(Arar/Agsp) 

This dwarf sagebrush has an unique distribution; it is 
suspected that we are dealing with at least two ecotypes of 
A. arbuscula. In the Birch Creek and Little Lost River 
drainages of eastern Idaho, A. arbuscula/Agropyron spica­
tum ht abuts against the mesic side of the A. nova/Agro­
pyron spicatum ht on calcareous, shallow, grave ll y soils. 
Usually A. nova is on calcareous soils, often with a restric­
tive B layer or parent rock at 6-14 inches. Artemisia arbus­
cula is on similar noncalcareous surface so ils. In this area 
the precipitation is 8-12 inches annual1y with more than 40 
percent of the precipitation occurring during the May­
August period. 

The understory is dominated by Agropyron spicatum 
with considerable amounts of Poa sandbergii. Phlox hoodii 
is a constant member of this ht. Koeleria nitida is a com­
mon species and appears to be of a different ecotype 
than that which occurs in areas of higher precipitation. 

This ht occurs in an environmental setting where the 
precipitation is higher than 8-12 inches, yet not high 
enough to support Festuca idahoensis. This type is more 
prevalent in western and extreme sou theastern Idaho. The 
soils in this more mes ic A. arbusculajAgropyron spicatum 
ht have a well-developed indurate claypan that restricts in­
filtration. They are often stony, but with considerable 
amount of clay development which restricts internal drain­
age. The understory is composed primarily of Agropyron 
spicatum and Poa sandbergii. 

Soils: This ht occurs at mid-elevations (5000-7000 
ft), and soils supporting it have a restrictive layer in the 
upper 8-14 inches. Two distinct types of soils are produced 
dependent upon the kind of parent material involved. Soils 
derived from basalt or rhyolitic lava flows have a moder­
ately dark, si lt loam 10 silty clay loam surface horizon that 
grades into a strongly developed clay B horizon at about 12 
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inches. A strongly calcareous C horizon occurs at approxi­
mately 20 inches, which overlies bedrock at 32 inches. 

Soils derived from limestone parent material differ in 
the following respects. The surface horizon is light to 
moderately dark colored, gravelly silt loam that is strongly 
calcareous. The surface horizon overlies a strongly cal­
careous C horizon with a strongly cemented duripan, very 
high in gravels, at 10 inches. Some soils may have a weakly 
developed cambic horizon between the surface horizon and 
the cemented duripan. 

Soil families include: loamnkeletal, mixed, frigid, 
Xerollic Durorthid; loamy-skeletal, mixed, frigid, Dur­
ixerollic Calciorthid; fine-loamy mixed, frigid , Typic Dur­
ixerol; fine-loamy, mixed, frigid, shallow Xerollic Duror· 
thid; fine, montmorillonitic, frigid, Calcic Aridic Argixerol1. 

Management Implications: The two kinds of situa­
tions that have been described for this ht affect manage­
ment because soil conditions are so different. On the cal­
careous gravelly soils of eastern Idaho a muddy soi l surface 
is not a problem, and an imal s may utili ze this kind of range 
during the wet season with littl e or no trampling damage. 
The drier climate where this ht is found in eastern Idaho 
also permits use of these ranges in the late winter-early 
spring period before spring growth begins. Recovery of 
the vegetation by means of management can be expected 
in a relatively short period because of the favorable precipi­
tation pattern for perennial seedling estab lishment , assum· 
ing an adequate seed source and not too dense a sagebrush 
cover. If A. arbuscula and /or Poa sandbergii have increased 
to the near exclusion of other species, some type of thin­
ning of these two dominants may be required before addi­
tional understory species can become established. 

The extension of this hl onto areas of higher precipi­
tation and strongl y developed claypan soi ls can result in 
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excessive trampling damage to soi l and vegetation if animals 
graze when the soil is wet. Natural damage to young plants 
by frost heave action is commonplace due to the fine soi l 
texture. Surface soil runoff during spring snow melt is 

common and poses a difficult management problem. 
Benefits of higher moisture are offset by greater mortality 
due to frost heaving, offering fewer "safe sites" for seedling 
establishment. 

ARTEMISIA ARBUSCULA/FESTUCA lDAHOENSIS HT 
(Arar/ Feid) 

The so ils of this ht are shallow to moderately deep, 
generally with a strongly developed claypan; the mantle is 
saturated during the spring. The temperatures are lower and 
the moisture is greater than in the A. arbuscula/Agropyron 
spicatum h t. 

Festuca idahoensis is the dominant understory grass 
with Agropyron spicatum conspicuously present to vir­
tually absent. The forb population is richer in species as 
well as density than in the A. arbuscula/Agropyron spica­
tum ht because of the more mesic conditions. Common 
forb species include Phlox hoodii, Phlox longifolia, Anten­
naria rosea, Crepis acuminata and Senecio integerrimus. 
Balsamorhiza hooked instead of Balsamorhiza sagittata is 
generally associated with A. arbuscula. 

This ht is widespread in western Idaho but is uncom­
mon in eastern Idaho and has not been found to occur on 
soils derived from limestone parent material. 

Soils: The soils of this ht have much in common 
throughout its distribution. They are derived from basalt or 
rhyolitic parent materials. Strongly developed claypan soils 
are characteristic of this ht at moderate elevation (5000-
7000 ft) . 

At the drier and warmer portion of this ht the soils 
are generall y moderately deep, and developed from basalt 
mixed with loess. The surface horizon is moderately dark 
silt loam, which overlies a strongly developed clay B 
horizon at about 7 inches. A silica-cemented duripan is 
often present at 23 to 27 inches, just above bedrock. The 
soi l is noncalcareous throughout. 

In slightly more mesic areas, the soi l is moderately 
deep and derived from rhyolitic welded tuff. Surface hori ­
zon is a moderately dark si lt loam to a depth of 13 inches, 
overlying a very strongly developed clay B horizon. A thin 
silica-cemented duripan occurs at 24 to 36 inches, over a 
welded tuff bedrock. The soil is noncalcareous throughout. 

At the upper elevational limits of this ht, above 7000 
feet, the soil is moderately deep and developed from rhyoli­
tic welded tuff. The surface soil is a moderately dark, 
gravelly loam to a depth of 10 inches. The B horizon has 
weak to moderate development and is a very gravelly and 
cobbly loam with slight increase in clay with depth. The 
B horizon extends to a depth of 25 inches. 

At high elevations, the weakening in development and 
high concentrations of coarse fragments in the B horizon 
are characteristic of soils in this ht. At mid-elevations, the 
soils have a strongly developed clay B horizon from 11 to 
13 inches, whereas, at the drier end of the ht the soils are 
very gravelly with a lime-silica hardpan restrictive layer. 

Soil families included: loamy-skeletal, mixed, Argic 
Pachic Cryoboroll; very fine-montmorillonitic, Argic Cryo­
boroll; fine-montmorillonitic, Argic Cryoboroll. 

Management Impli cations: Due to the wetness of the 
soi l in the spring, vegetation growth is delayed in compari­
son with surrounding vegetation that supports A. tridentata 
or A. vaseyana. The trampling damage to vegetation be­
comes a real problem if animal use is permitted when soil 
is saturated. Frost heaving of seedlings and established 
Poa sandbergii is common in this ht. 

Although most stands of this habitat type are un­
suited for improvement through culti vation, a few areas have 
been successfull y reseeded to Agropyron cristatum through 
a no-till operation. Where Poa sandbergii is abundant this 
may not be possible . Generally, management of this ht 
shou ld be geared to maintaining an open canopy of sage­
brush with an understory of bunchgrass and forbs. Con­
sideration should be given to wildlife, since they tend to use 
these areas extensively. Artemisia arbuscula is among the 
more preferred sagebrush taxa as forage for mule deer and 
domestic sheep (Sheehy and Winward 1981). 

ARTEMISIA LONGlLOBA/FESTUCA lDAHOENSIS HT 
(ArIQ/Feid) 

The A. longiloba/Festuca idahoensis ht is associated 
with the A. arbuscula/Festuca idahoensis ht in that both are 
supported on strongl y developed clay pan soils. Artemisia 
longiloba is restricted to claypan soils , whereas A. arbuscula 
is not. The most extensive area occupied by this ht in Idaho 
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IS In Blaine and Camas counties, although it is also found in 
the Owyhee Upland. Festuca idahoensis, with varying 
amounts of Agropyron spicatum, has been consistent in 
the understory of A. longiloba. An A. longiloba/Agropyron 
spicatum ht has not been reported in Idaho or Nevada 
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(Zamora and Tueller 1973), but has been described in 
Colorado (Robertson et al. 1966). Poa sandbergii is fo und 
in all stands, whereas Stipa thurberiana may be found in 
some (Hugie et al. 1965, Tisdale et al. 1965). The land· 
scape on which this ht occurs is flat to gently rolling. In 
most situations, without the presence of A. longiloba it 
would be difficult to know whether one is dealing with an 
A. longiloba/Festuca idahoensis or an A. arbuscula/Festuca 
idahoensis ht if a clay pan soil is involved . Forbs that are 
often present include Mertensia /ongif/ora, Antennaria 
stenophylla, Aster scopulorum, Allium accuminatum and 
Arabis holboellii. 

Soils : The soils of this ht are generally rody and 
morphologically not separable from some soi ls of the A. 
arbuscula/Festuca idahoensis ht. They are moderately deep 
with a moderately dark, fine-textured, surface horizon. A 
strongly developed clay B horizon within 13 inches of the 
surface is characteristic of these soils. 

Management Implications : Due to the heavy clay 
soils involved, trampling damage is severe if used when wet, 
but soil erosion is not as severe as one would expect be­
cause of the gentle terrain. The soils are supersaturated in 
the spring, and frost heaving poses a problem to seedling 
establishment. Due to the rocky nature of the terrain, over­
seeding with a rangeland drill may be a feasible way to seed 
this habitat type. Sagebrush control is limited to herbicidal 
or mechanical means that are effective with a minimum 
amount of equipment breakage. It is recommended that 
rhizomatous species such as Agropyron intermedium or 
Agropyron trichophorum be included in a seeding mix be­
cause they provide better erosion control on fine textured 
soils than cespitose species. 

Artemisia longiloba has an earlier phenology than 
other Artemisia species by several weeks. This may affect 
the effectiveness of herbicidal control where A. longiloba 
is intermingled with other species of sagebrush. 

ARTEMISIA THERMOPOLA/FESTUCA IDAHOENSIS HT 
(Arth/Feid) 

Artemisia arbuscula ssp. thermopola is probably the 
result of hybridi zation between A. arbuscula and A. tripar­
tita (Beetle 1960) . This species has reta ined more of the 
characteristics of A. arbusculo, being short in stature and 
occupying shallow, poorly drained soils. The attribute ob· 
tained from A. tripartita is the deeply cleft leaves. 

This ht has been described previousl y by Schlatterer 
(1972). It occupies ridgetops and glacial outwash areas that 
are thinly mantled and poorly drained. Festuco idahoensis 
is the primary perennial grass and Agropyron spIcatum may 
or may not be present. Some high elevation areas may 
support Carex elynoides in addition to the Festuca idahoen­
sis (Schlatterer 1972). Associated species are similar to 
those found in the A. arbuscula/Festuca idahoensis ht. 
Virtually nothing is known about the ecology of A. ther­
mopola except that it has an earlier phenology than A. 
arbuscula and is limited in its distribution to relatively 
high elevation sites, usuall y within forest openings. 

Due to the widespread and excessive disturbance of 
this ht, probably caused by its accessible terrain, the 
Festuca idahoensis is generally lacking and has been re­
placed by Slipa lettermanii. 

Soils: The soils are shallow and have a strongly de· 
veloped clay hori zon . 

Management I mplications: Our experience is very 
limited with this hI . Management practice similar to that 
used on A. arbuscula/Festuca idahoensis ht that occurs at 
high elevation is recommended until more information be­
comes available. The availability of seed source of desired 
species and that of adequate seed coverage would pose 
major problems in the reestablishment of good ground 
cover. The short growing season and plant water stress 
during the seedling establishment stage due to high solar 
insolation would make revegetation extremely difficult. 

ARTEMISIA WYOMINGENSIS/POA SANDBERGII HT 
( Arwy/Posa) 

This ht is restricted to a small area in western Idaho 
where precipitation is less than 7 inches annually . There 
appears to be insufficient moisture to support deep-rooted, 
long·lived perennial grasses. Where the sagebrush, which 
averages 2 to 2.5 feet in height, obtains its water for late 
summer growth remains a puzzle . A similar ht type was 
described by Franklin and Dyrness (1969) and Dauben· 
mire (1970) but their sagebrush was identified as Arte-
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misia tridentata ssp. tridentoto. We are confident that the 
ht in the Columbia Basin is similar to the A. wyomingensis/ 
Poa sandbergii ht we have in Idaho. 

In the A. wyomingensis/Poa sandbergii ht, the princi ­
pal understory species is Poa sandbergii with a scatter of 
Phlox longifolia and Sitaniol1 hystrix. Ground cover is pro-
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vided primarily by Poa sandbergii and Tortula ruralis, a 
moss that occurs throughout the drier sagebrush types of 
western Idaho. Annuals such as Descurania pinnata and 
Vulpia species may occur sporadically and become abun­
dant where disturbance occurs. Atriplex spinosa, a xeric 
shrub, may be lightly scattered throughout this hl. Under 
severely disturbed situations, annuals dominate. Where this 
occurs it is difficul t to separate this ht from other dis­
turbed A. wyomingensis hts on the basis of vegetation 
alone . 

The A. wyomingensis/Poa sandbergii ht borders on 
the Ceratoides lanata/Poa sandbergii and Atriplex confer­
tifolia communities on the xeric side and A. wyomingensis/ 
Stipa thurberiana or A. wyomingensis/Agropyron spicatum 
hts on the mesic side. 

Soils: The soils of this ht occur in the 7 to 8-inch 
precipitation zone on parent material that is primarily loess 
over alluvial and lacustri ne sediments. The Scism Soil 
Series is a representative soil of this ht. 

The surface horizon is a thin, light-colored silt loam, 
overlyi ng a weakly developed, strongly calcareous, silt loam 
B hor izon. The 8 hori zon is over a very strongly calcareous, 
moderate ly cemented duripan, C horizon at 16 inches. The 

C horizon grades into stratified alluvial deposits at 36 
inches that are high in soluble salts. 

The soil fam ily classification is coarse-si lty, mixed, 
mesic, Haploxerollic Durorthid. 

Management Implications: This ht has limited value 
to catt le grazing because of low forage productivity. If used 
for this purpose, it should be confined to a short period in 
the spr ing to utilize the Poa sandbergii. There is the danger 
that the lack of deep-rooted perennial bunchgrass is inte r­
preted as the resu lt of mismanagemen t or lack of response 
to management when this is not the case. The ht does not 
have the capabi li ty to support deep-rooted bunchgrasses. 

Artific ial seeding of this ht would be extremely risky 
because of low precipitation and the competitiveness of Poa 
sandbergii. Successful establishment on well-prepared seed­
bed would occur only in those years with precipitation 
above normal and fortuitous distribution for seedling estab­
lishment. Artificial seeding is not recommended in this ht. 

The climax vegetation of this ht is generally a low 
fire-haza rd type. Under the right combination of wi nd and 
high temperatures, it can burn. Once the sagebrush has been 
destroyed and Bromus tectorum becomes abu ndant, the 
vegetation becomes a high fire ri sk. 

A RTEMISIA WYOMIN GENSISjSITA NION HYSTRIX HT 
(A rwyjSihy) 

This ht was described by Winward (1970) in eastern 
Idaho, but its authenticity is questioned. The juxtaposition 
of A. wyomingensis/Agropyron spicatum ht on sim ilar soils 
in the immediate vicinity suggests that the A. wyomingen­
sis/Sitanion hystrix ht is either a seral stage or is ecotonal. If 
large extensive areas with no evidence of deep-rooted, long­
lived perennial grasses other than Sitanion hystrix occur, it 
would be reasonable to recognize the area as being a part of 
the A. wyomingensis/Sitanion hystrix ht. If the areas are 
smal l, it is likely that the commu nities are seral and shou ld 
be considered as part of the A. wyomingens;s/Agropyron 
spicatum, A. wyomingensis/Stipa thurberiana or A. wyo­
mingensis/Stipa comata ht, depending on the soils involved. 

Soi ls: Adequate profile descriptions are unavailable. 

Management Implications: Due to the uncertainty of 
its habitat type status, no recommendation is made con­
cerning its management. If one gives it a habitat type status, 
the longevity of Sitanion must be kept in mind. It is a rela­
tively short-lived perennial with a life span of less than 10 
years, but a prolific seed producer which possesses an effec­
tive means of seed dissemination . A significant fluctuation 
in the population density of Sitanion hystrix should be ex­
pected in the natu ral state. More resea rch is needed to 
determine whether Sitanion hystrix represents a subclimax 
or cl imax stage. 

ARTEMISIA WYOMINGENSISjSTlPA THURBERIANA HT 
( A rwyjStth) 

This ht is unique to Idaho and is found on the lower 
Snake River Plain from Paul to Bruneau. It does not sup­
port Agropyron spicatum. The primary understory species 
are Stipa thurberiana and Poa sandbergii. Sitanion hystrix is 
a consistent member of the understory and Agropyron 
riparium or Agropyron dasystachyum are generally present. 
The latter species appear to be more responsive to distur­
bance, i.e., they are seral species. 
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Annual grasses, particularly Bromus tectorum, may 
be present in varying amounts in any stand. In some areas 
Vulpia octoflora and Vulpia microstachys (formerly Fes­
tuca reflexa and Festuca pacifica) occur with and without 
Bromus teetorum. 

Perennial forbs are few and well dispersed. Species 
include: Phlox /ongifolia l Antennaria dimorpha, Crepis 
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occidentalis, Erigeron pumilis, Allium accuminatum, Astra­
galus beckwithii and Astragalus purshii. These species may 
not all occur together in any individual stand, however. 

On disturbed portions of this ht, the list of annuals in 
any single stand is generally greater than the perennial forb 
list. The annuals are small and generally exert very little 
influence on the community. In any particular year, any of 
about ten annual forb species may be dominant among the 
forb popu lations. 

Tortula ruralis, a moss, is an important contributor to 
the ground cover. In this and other hts of A. wyomingensis, 
Tortula and other cryptogams may contribute in excess of 
50 percent. 

Disturbance alters the vegetation to a Bromus tec­
torum dominated stand if fire and abusive grazing are in­
volved. Where fire influence is absent and Stipa thurberiana 
has been removed by grazing, the understory is dominated 
by Poa sandbergii. Sitanion hystrix is the first large bunch­
grass to establish in secondary succession. Stipa comata and 
Agropyron nparium may also increase on certain portions 
of this ht. The reestablishment of Stipa thurberiana is ex­
tremely difficult because of its low germination and very 
low seedling vigor. It is un li kely that Stipa thurberiana can 
be reestablished by management alone if the area is dom­
inated by Bromus tectorum. 

Soils: Common soil series associated with this ht are 
Minidoka, Portneuf and Pocatello Silt Loam. The boun­
daries of this ht do not coincide with the distribution of the 
above soil series, but the ht is restricted to the area from 
Burley to Hammett on both sides of the Snake River where 
these soils occur. In some areas, the soils in this ht have 
been mapped as "Minidoka-like." 

The soils have a si lt loam surface that is light colored. 
The profile is very deep and weakly developed. A weakly to 
strongly deve loped lime-silica hardpan occurs at 15 to 20 
inches. 

The soi ls are classified as coarse-silty, mixed, mesic, 
Xerollic Camborthid, Typic Camborthid or Durixerollic 
Camborthid. Temperature is mesic and the moisture regime 
is aridic. Annual precipitation amounts to 10-11 inches. 

Management Implications: Restoration of this ht 
back to Stipa thurberiana dominance is probably unrealistic 
if the vegetation is dominated by Bromus tectorum or is 
modified to an A . wyomingensis/Poa sandbergii community 
type with few or no Stipa thurberiana plants remaining. In 
case of Bromus tectorum dominance it seems that artificial 
seeding with Agropyron deser/orum would be the simplest 
way to attain a perennial grass cover. The other alternative 
would be to manage for the maximum production and 
utilization of Bromus tectorum. 

AR TEMISIA WYOMINGENSIS/AGR OPYRON SPICATUM HT 
(A rwy/Agsp ) 

This ht supports Agropyron spicatum in the under· 
story in varying amounts. The understory is shared with 
Poa sandbergii and Sitanion hystrix. On some microsites 
Stipa thurberiana and Stipa comata also occur. This is a 
widely distributed ht and extends across the upper and 
lower Snake River Plain and adjacent foothills in Idaho. It 
occurs where the precipitation is generally less than 12 
inches annually. Genetically, the re is much variabi lity in 
A. wyomingensis. In eastern Idaho, A. wyomingensis is 
typically short, averaging 18 to 20 inches in height, whereas 
in western Idaho, it generally grows 24·30 inches tall with 
increased variabi li ty in leaf shape, tending toward what one 
would expect in A. tridentata. 

The Agropyron spicatum also is variable in this ht. In 
eastern Idaho, individuals of this species are consistently 
smaller, generally less than 4 inches in diameter, whereas 
farther west, plants exceeding 6·8 inches in diameter are 
common. Neither the rhizomatous form nor the awnless 
variety of this species, Agropyron spicatum var. inerme has 
been found in this ht. 

In this classification, areas that support or supported 
Stipa thurberiana and Stipa comata as mixtures with Agro· 
pyron spicatum, are considered to be members of the A. 
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wyomingensis/Agropyron spicotum ht. Eckert (1957) 
considered areas with mixtures including Agropyron spica­
tum to be a phase, i.e., Stipa thurberiana phase of the 
Artemisia tridentata/Agropyron spicatum ht. Where Stipa 
comata is the climax dominant, the soils are sandy, coarse 
textured and/or calcareous. 

Sitanion hystrix and Poa sandbergii are consistent 
members of the understory in this ht. Sitanion is a seral 
species and is the first bunchgrass to respond to lessening of 
disturbance stress, as its seeds are readily disseminated and 
seedlings are easily establ ished (Sch latterer 1968). Tech­
nically speaking, the Sitanion that occurs in the A. wyo­
mingensis series is Sitanion hystrix var. hystrix. 

Depleted stands in this ht are difficult to distinguish 
from other depleted stands in the A. wyomingensis series. 
With the understory destroyed by abusive grazing, the 
density of sagebrush increases, and the understory is re­
duced to Poa sandbergii and annuals. 

Destruction of the perennial understory does not 
automatically convert the vegetation to a Bromus tectorum 
community type. The Bromus is unable to flourish and 
dominate unless the Artemisia cover is destroyed or weak-
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ened. In situations where there is a good dense cover of 
Bromus under the sagebrush, close examination normally 
will reveal that the area has experienced fire and the Arte­
misia has established in the Bromus tectorum stand. 

In depleted stands where the shrub cover is left 
intact, release from grazing stress generally will permit 
reestablishment of Sitanion hystrix if Artemisia cover has 
not increased to form a closed community (Robertson and 
Pearse 1945). The return of Agropyron spicatum is slow 
even though scattered remnants are present because of low 
seed production, low seedling vigor and slow seed ling 
development, particularly in western Idaho where summer 
precipitation is infrequent. 

Because of competition, there is little chance for 
Agropyron spicatum to become reestablished where the 
shrub cover is destroyed, and Bromus tectorum dominates 
even though a seed source is made available in western 
Idaho. 

Bromus tectorum flourishes extremely well in this ht 
in southwest Idaho, eastern Oregon, northern Nevada and 
northern Utah. In eastern Idaho, Bromus tectorum does 
not readily occupy and persist on disturbed sites as it does 
in western Idaho. There is probably a correlation with 
the short statured A. wyomingensis that was mentioned 
previously, but this has not been tested. 

Soils: The soils of this ht are much varied due to a 
great variety of soil parent materials and the amount and 
distribution pattern of precipitation. Common soil series 
include the Newdale, Panchery, Chilcott, and Elizah among 
others. 

Due to the wide variety of soils and climatic condi­
tions in the 7-12 inch precipitation zone in which this ht 
occurs, typical examples of soils from five widely different 
areas are presented. 

West of Dubois the soils of the A. wyomingensis/ 
Agropyron spicatum ht occur on alluvial fans of limestone 
gravel. The soil surface is light-colored, silt loam over a 
weakly developed, gravelly loam that is strongly calcareous 
throughout. Lime-silica cemented gravels occur at about 20 
inches deep. This area receives about 9 inches of precipi­
tation annually, with much occurring during the summer 
growing period. 

On the Arco desert, the soils on this portion of the 
Snake River Plain are formed from loess over basalt bed­
rock. These soils are Panchery-like with lime accumulation 
occurring about 12 inches deep_ The surface soil is a light­
colored, silt loam over a weakly developed B horizon, 
which overlies a strongly calcareous C horizon_ Basalt 
bedrock occurs at about 4 feet. Precipitation is about 10 
inches annually with more than 40 percent occurring during 
the April-August period. The topography is gently un­
dulating with a thin mantle of loess over basalt flows. 
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South and east of Twin Falls, the surface horizon is 
light-colored silt loam over a weakly developed, non­
calcareous B horizon. Basalt bedrock is encountered at 
about 24 inches. Precipitation is about II inches with the 
bulk occurring during the winter and spring period. Topo­
graphy is gently sloping, following the contour of shield 
volcanos. 

In the Mountain Home area, the soils are more 
strongly developed and are light-colored silt loam over a 
strongly developed, non calcareous, clay loam B hori zon 
that overlies a silica-cemented duripan at 24 inches. The 
parent material is a thin mantle of loess over a granitic 
influenced alluvium. Numerous slick spots are associated 
with these soils. 

The soil families included in this ht are loamy, mixed, 
frigid, Xerollic Camborthid; fine-loamy, mixed, frigid, 
Xerollic Camborthid; coarse-silty, mixed, frigid, Xerollic 
Camborthid; coarse-loamy, mixed, mesic, Xerollic Durargid ; 
loamy-skeletal, mixed, frigid, shallow Xerollic Durorthid. 

Management Implications: This ht is important 
spring-fall range for livestock and winter range for big game 
animals and sagegrouse. Artemisia wyomingensis is season­
al ly browsed by big game and contributes importantly to 
their diet during the winter months. This is especially 
true in eastern Idaho where the genotype(s) of this sage­
brush subspecies is more palatable than in western Idaho. 
Livestock use of this sagebrush subspecies is light to moder­
ate, depending on the amount of understory herbage 
available. Where feasible, a good cover of Agropyron 
spicatum scattered among the shrubs shou ld be a manage­
ment goal. Where closed communities already exist, grazing 
management alone will not bring about significant im­
provement in the understory. In such cases, the shrub 
cover will need to be reduced to permit the understory to 
improve. 

Opportunities for prescribed burning are limited in 
this habitat due to low and scattered fuel. Mechanical, and 
especially chemical treatments remain the most suitable 
overall methods for decreasing shrub cover and increasing 
native understory species or establishing new seedlings. 
Drastic reduction of shrub cover without adequate peren­
nial understory will probably result in rapid invasion by 
weedy annuals such as Salsola kali, Sisymbrium altissimum, 
Descurania pinnata and/or Bromus tectorum. A gradual 
reduction in shrub cover would permit resident understory 
perennials to regain vigor and produce a continuous supply 
of seed for establishment of new seedlings. This is parti­
cularly true with Sitanion hystrix and Poa sanbergii. The 
return of Agropyron spicatum is more rapid in eastern 
Idaho where the precipitation distribution is more condu­
cive for perennial grass seedling establishment than in 
western Idaho. 

Where reestablishment of perennial grass is the 
desired management objective and the area is dominated by 
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Bromus tectorum, artificial seeding appears to be the only 
solution. Agropyron desertorum, Elymus junceus, Agro­
pyron inerme and other introductions suited to the dry 
sagebrush types are recommended. Medicago sativa, 
Melilotus spp. and other common ly seeded forbs are seldom 
adapted to this ht. Although short -l ived, Sanguisorba 
minor is adapted and can be established (Monsen 1982). 

Atriplex canescens, a sal t tolerant shrub , may be success­
fu ll y established in this ht if the more drought resistant 
varieties are used. However, Purshia tridentata, which is 
rarely a natural component of this ht is seldom , if ever, 
successfully established and maintained in this or other 
Artemisia wyomingensis hts. 

ARTEMISIA WYOMINGENSIS/STIPA COMA TA HT 
(Arwy/Stco2) 

This ht is edaphica ll y controlled and is restricted to 
sandy loam or uniforml y, highly calcareous silt loam soi ls in 
the 8-12-inch precipitation zone. The sandy loam texture 
precludes Agropyron spicatum or Stipa thurberiana estab­
li shment. Oryzopsis hymenoides and Sitanion hystrix are 
consistent members of this commun ity. Stipa comata var. 
comata is the complete technical name fo r the need le-and­
thread grass that occurs in all Artemisia wyomingensis hts. 
Chrysothamnus viscidiflorus occurs in most stands, showing 
a natural affi ni ty for sandy tex tured soils. 

Soils: The soils of th is ht have not been adequately 
sampled. The sand y texture and weak to moderate develop­
ment of the B ho rizon are the dominant traits. Among 
others, soi ls classified in the coarse-loamy, mixed, frigid, 
Aridic Haploxeroll soil family occur in this ht. 

Management Im pli cations: The warm sandy soi ls are 
conduci ve to invasion by Bromus tectorum when perennial 
plant cover is destroyed. Due to the low precipitation, 

warm temperatures, and sandy soils, this habitat type is 
highly susceptible to wind eros ion when plant cover is 
destroyed. Where reseeding is con te mplated, some type of 
non-till age operation may be required. A spring spray 
program fo ll owed by direct-drilling the following fall is 
often successfu l. Species for reseed ing are the same as 
those descri bed for the A. wyomingensis/Agropyron 
spicatum ht. However, since this ht tends to be slightl y 
more xeric because of the sandy soil, estab lishment of 
seeded species may be a bit more difficult to achieve. 

Stipa comata is probably easier to reestablish than 
many other native perenn ials because of the tendency of its 
seeds to bury themselves, and the strong vigor of its seed­
lings. To increase plant density, management practice that 
promotes seed production and seedli ng protection for a two­
year period is recommended. Grazing should be post­
poned during the seed ripening period because the sharp 
callus on the tip of the caryopsis may infl ict eye and mouth 
in jury to animals. 

ARTEMISIA TRJDENTATA /AGROPYRON SPICATUM HT 
( Artr/Agsp) 

The area l extent of this ht has been drastically 
reduced by cultivation . Areas supporting A. tridentata are 
often confined to swales and edges of cu lti vated fields. A. 
tridentata is easily recogn ized by its tall stature, generally 
exceedi ng 4 feet in height. Such individuals are often 
found along roadsides and irrigation ditches where extra 
moisture is ava ilable. Origina ll y, A. tridentata occupied 
much of the floodplains, where the soils are deep and 
fertile. These were also the areas of early settlemen ts and 
successful homesteads. The old adage "tall er the sagebrush , 
better the land" suggests that the A. tridentata/ Agropyron 
spicatum ht received the brunt of the impact of home­
stead ing and cultivation more than other hts types in the 
sagebrush region. Artemisia tridentata has been shown to 
be low on the palatabi lity scale for both domestic livestock 
and wild li fe. 

Only a few stands of A. tridentata with a perennial 
grass understory were found. The understory componen ts 
appeared much like those of the A. wyomingemis/Agro­
pyron spicatum ht, except for greate r productivity due to 
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deeper and more fertile so il s in areas of comparable precipi­
tation. There appears to be no consistent diffe rence in the 
species make-up to be diagnostic except for the differences 
in Artemisia that make up the overstory. 

Because nearly all areas of this ht have been altered, 
Bromus tectorum is found in near ly all stands. Chryso­
thamnus viscidiflorus and/or Chrysothamnus nauseosus are 
generally present. Some stan ds support a scattering of 
Purshia tridentata. 

Soils: We do not have sufficient examples of so il 
profile descriptions to characterize the soils of this ht. The 
primary difference between soi ls of this ht and that of the 
adjacent A. wyomingensis/Agropyrol1 spicatum ht appears 
10 be one of soil depths. The A. tridemata/Agropyron 
spicatum ht occurs on deeper soils. 

Soil families included in Ihe A. tridentata/Agropyron 
spicatum ht are mixed, frigid, Xerollic Camborthid; fine, 
montmoril1onilic, mesic, Xerollic Haplargid. 
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Management Implications: The management of this 
ht is made difficult because this habitat type is generally 
restricted to draws and narrow valleys where animals 
concentrate. The difficulty in improving the understory is 
further increased because of the ever-present occurrence of 
Bromus tectorum associated with this ht today. The 
competition provided by Bromus tectorum makes reestab­
lishment of native perennials extremely difficult and slow. 
Sitanion, Poa and /or Slipa are probably the major native 
grasses that would act as vanguards before Agropyron 
spicatum would be able to become established in stands 
dominated by Bromus tectorum in this habitat type. 
Before perennial grasses would be able to reestablish, the 
competition provided by A. tridentata would need to be 
reduced. 

In some situations, removal of the tall A. tridentata 
may not be wise if protective cover for livestock and 
wildlife is desired. The shade and wind protection provided 
by this Artemisia subspecies may more than offset the 
benefits obtained by converting to a perennial grass type by 
artificial seeding, particularly where A. tridentata is re­
stricted to narrow stringers in draws and swales. 

Where there are large expanses of the A. tridentataj 
Agropyron spicatum ht, management opportunities are fair, 
as the land prod uctivity is moderately high due to its deep, 
ferti le soi ls. The fe rtile soi ls also bring the problem of 

Bromus tectorum, as it thrives well on soils of high fertility. 
If Bromus tectorum dominates in the understory, artificial 
seeding is the only practical method of regaining a perennial 
grass cover. Where annual grass competition is not a 
problem and a suitable seed source is available, restoration 
of a perennial grass understory by means of management is 
economically and realistically achievable. This is particu­
larly true in eastern Idaho where the precipitation pattern is 
more conducive to perennial seeding establishment than in 
western Idaho . 

Available soi l moisture generally persists two to four 
weeks longer in A. tridentata hts compared with A. 
wyomingensis hts. Potential productivity in this ht is from 
1.5 to 2 times higher than in the A. wyomingensisjAgro­
pyron spicatum ht. 

Seeding opportunities include species mentioned for 
all A. wyomingensis hts plus Agropryon intermedium and 
Agropyron trichophorum. Additionally, Medicago, Son­
guisorba and Me/ilotus species and certain ecotypes of 
Purshia tridentata may be successfully seeded. 

Fire, chemical and mechanical treatments all have 
been successful in removing competing shrub cover from 
poor condition stands in this ht. Decisions as to when and 
which treatment to use will need to be made on an on-site 
basis. 

AR TEMISIA TRIDENTATA/FESTUCA IDAHOENSIS HT 

(Artr/Feid) 

The areal extent of this ht is very limited. Others 
working in the sagebrush region have not reported on the 
occurrence of this ht, but Lewis (1975) hinted of its prob­
able existence in Nevada. This habitat type was observed in 
several areas at moderate elevations (6000-7000 ft.). In this 
ht the understory ;s dominated by Festuca idahoensis and 
the Artemisia overstory varys from 4.5 to 6 feet. The A. 
vaseyana/Festuca idahoensis ht is generally in contact or 
close proximity to this ht. 

It appears that the distribution of this ht may have 
been more recognizable in the past. I ts distribution is 
probably restricted to well-drained bottom lands of moder­
ate elevation valleys, where precipitation is in excess of 16 
inches and the soils are deep and well aerated. Bottomlands 
supporting vigorous sagebrush in the 6000-7000-foot 
elevation zone might well belong to this ht. It is possi­
ble that the original vegetation has been altered so that 
the dominant Artemisia is presently A. vaseyana. This 
is because A. tridentata is readily killed by fire and its 
reestablishment is relatively slow as compared with that of 
A. vaseyana. Thus, periodic fires where A. vaseyana seed 
source is available may favor temporary encroachment of 
A. vaseyana onto some A. tridentata sites . 
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Soils: These soils occur at mid-elevation of 5500-
7000 feet with precipitation of 16-18 inches annually. They 
are generally found on sloping fans, footslopes, rolling hills 
and on deep well-drained alluvial bottomlands. 

Examples are presented from two widely separated 
areas, Shoshone Basin near the Idaho-Nevada border, and in 
the Craters of the Moon National Monument area near 
Carey, Idaho. 

In the Craters' area, the soi l is deep with a very thick, 
dark-colored, silt loam mollie horizon over a weakly de­
veloped, silty clay loam B horizon_ The B horizon overlies 
a highly calcareous, silt loam or silty clay loam C horizon at 
33 inches. 

In the cooler Shoshone Basin, the soil is very deep 
with dark-colored, loam mollie horizon over a weakly 
developed, silty clay loam B horizon, which overlies a 
highly calcareous C horizon at 42 inches. Light to medium 
amounts of quartzite gravel occur in the profile . 

The diagnostic characteristic that separates the A. 
tridentata/Festuca idahoensis ht from an adjacent A. 
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vaseyana/Festuca idahoensis ht is that the soil of the former 
has a thicker mollic hori zon and deeper overall profile than 
the latter. 

Soil families included in this ht are fine·loamy, 
mixed, Argic Pachic Cryoboroll; and fine-loamy over sandy, 
mixed, Argic Pachic Cryoboroll. 

Management Implications: We have little specific 
knowledge as to how this ht should be managed . Practices 
to maintain or to enhance the Festuca idahoensis and 
associated forb species should be of prime consideration. 
The " Pachic" so il family descriptor indicates that this is 
a well-drained , deep fertile soil that would respond favor ­
ab ly and rapidly to sound management practi ces. 

ARTEMISIA TRIDENTATA ISTIPA COMATA HT 

(ArtrIStco2) 

This ht has an understory dominated by Slipa comata 
var. comata with a shrub I.aye r of A. tridentata. Purshia 
tridentata may contribute significantl y to the overs tory in 
some stands. Agropyron spicatum and /o r Festuca idahoen­
sis may be present in small amounts with Stipa comata. 
Poa sandbergii, Silanion hystrix and /or Oryzopsis hy. 
menoides are also often present. 

Climatically, this ht is situated between the A. 
wyomingensis/Stipa comata and A. vaseyana/Stipa comata 
hts. It is edaphically controlled and occurs on deep, sandy 
soi ls or deep, well-drained, uniform highl y calcareous 
so il s. 

Stipa comata generally is an increaser species in 
adjacent hts dominated by Agropyron spicatum or Slipa 
thurberiana. Sites that support considerable amounts of 
Stipa comata but with so il s of fine or medium texture 
should be suspected of belonging to another habitat type. 
Exceptions would be highly calcareous loess soils such as 
soils that belong to the Wheeler soil series. 

The reason for the relationship between sand y so il 
texture and Stipa comata is not precisely known . In our 
studies, a ll soils that possess sandy loam or loamy sand 
texture supported Stipa comata. It might be Stipa's abili ty 
to germinate and emerge from dep ths of two or more 
inches that permits it to become established in san dy soils, 
whereas others fail. The greate r depth at which germina­
tion and emergence occur enables the root sys te m to 
remain in contact with a relatively moist environ ment , 

while other species are unable to cope with a rapidly 
drying soil surface because of shallow germination depth_ 

Soils : This ht occurs in the 10 to 14·inch precipitation 
zone on deep soils that are sandy or coarse-textured 
thro ughout. In low rainfall areas, the surface horizon is a 
thin, light-colored, noncalcareous, fine sandy loam layer. 
This overlies a calcareous loam to a sandy loam C horizon, 
which extends to depths beyond 65 inches. 

In the high rainfall portion of its distribution the 
surface soil is moderately dark-colored, non calcareous, 
sandy loam over a weakly deve loped, sandy loam to loam B 
horizon. The C hori zon is a non calcareous sandy loam with 
a moderately developed lime hardpan at about 52 inches. 

Soil families include coarse-loamy, mixed, mesic, 
Xero lli c Calciorthid; coarse-loamy, mixed, frigid, Typic 
Calcixeroll. 

Management Impli cations: Fire, grazing and insects 
have serious impact on this ht. Summer wildfires are 
particularly damaging because of the associated high heat 
that is generated. Slipa is readil y damaged by fire (Wright 
an d Kle mmedson 1965). The lack of vegetational cover 
after fire exposes the sandy soils to wind erosion, causing 
dust storms and blowouts. The unstable soil surface is a 
harsh environment fo r seedling establishmenl. Some insect 
damage comes primarily from Aroga websterii, the sage­
brush moth. Because of the protection provided by de­
foliated, but still standing shrubs, wind erosion is general ly 
not a serious problem after insect damage_ 

ARTEMISIA VASEYANAIAGROPYRON SPICATUM HT 

(Arval Agsp) 

The climate of this ht is cooler and more mesic than 
A. wyomingensis and A. tridentara hts. Agropyron spica­
tum is the pri ncipal understory member. In areas where the 
soil is of med ium to heavy texture this habitat type occu­
pies a narrow elevational zone , whereas in areas where 
the so il is derived from monzonite (granitic) o r limestone, it 
may be quite broad. The interacting effects of soil mois-
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ture, temperature , texture and /or soil nutrients on the 
distribution of Agropyron spicatum are not well under­
stood . This makes interpretation about [he distributional 
pattern of this major bunchgrass species extremely difficult. 
For example , on limestone derived soi ls of eastern Idaho, 
Agropyron spicatum dominates on si tes that receive up to 
16 inches of precipi tation annually, whereas on basalt or 
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rhyolite derived soils this species is replaced by Festuca 
idahoensis at about 12-14 inches of precipitation. 

The A. vaseyana/Agropyron spicalum ht contains 
considerable amounts of Purshia tridentata but does not 
occur in every stand . Koeleria nitida is generally present as 
are Eriogonum heracleoides (and/or Eriogonum umbella­
tum), Balsamorhiza sagittata, Lupinus caudatus (or Lupinus 
laxiflorus or Lupinus argenteus), Lithospermum ruderale, 
and Achillea millifolium. Showy forbs such as Senecio 
integerrimus, Crepis accuminata and Colochortus macro­
carpus may also be present. On disturbed sites annual 
bromes, notably Bromus tectorum and Bromus mollis and / 
or Bromus japonicus often invade on south slopes. 

The distinguishing trait of this ht from others that 
support A. vaseyana is the absence of Festuca idahoensis, 
Melica bulbosa and shrubs, such as Symphoricarpos, Prunus, 
Ribes or Amelanchier. 

Due to more favorable moisture conditions, past 
disturbance seldom destroys all indicator species of this 
habitat type. Remnant evidence of A. vaseyana, Agropyron 
spicatum, Balsamorhiza sagittata and Purshia tridentata 
generally persist. Widespread invasion of exotics is not 
characteristic of depleted conditions, but reduction in 
density of bunchgrasses with accompanying increases in less 
desirable forbs such as Achillea millifolium, Microsleris 
gracilis, Collinsia parviflora, Lupinus spp. and bare ground 
are common. 

Soils: The soils of this ht have not been adequately 
studied. The few soils that have been examined are classi­
fied as loamy-skeletal, mixed, Lithic Cryoboroll; coarse­
loamy, mixed, Typic Cryoboroll. 

Management Implications: Due to the steep south 
slopes, and particularly on monzonite parent material 

where this ht is most extensive, management constraints 
are based more on physical site factors than on vegetation 
characteristics. Trampling damage probably is more detri­
mental to the vegetation than grazing. However, wildfires 
may extensively damage vegetation on steep south slopes 
during hot, dry summers. Natural reestablishment of 
seedlings is slow because of unstable soil surface conditions, 
intense surface temperatures and poor moisture relations. 

Due to the southerly exposure, this ht is utilized by 
big game before many of the plants have had t ime to build 
up reserves. This is especially so with Agropyron spicatum, 
which cannot tolerate continued close grazing. Shortly 
after big game move off the areas, livestock often follow, 
giving plants very little time to produce adequate re­
serves for the succeeding season. It would be good practice 
in those areas where this ht is used as winter big game range 
to retain a fair abundance of A. vaseyana for winter browse, 
as it is relatively palatable and provides much energy for big 
game, especially on portions of this habitat type. 

Artemisia vaseyana tends to occur in greater density 
and foliage cover compared with other Artemisia species. 
Seed from A. vaseyana which is present in the upper 2 cm 
of soi l can be stimu lated during prescribed burning while 
seeds of other subspecies are either not influenced or are 
damaged by fire. This unique property, along with its 
relatively favorab le site conditions, may resu lt in rapid 
reestablishmen t of A. vaseyana . This should be a considera­
tion in selecting kind of treatment to reduce shrub cover on 
A. vaseyana hts, as it can influence the life expectancy of 
the project. 

Important seeding species include all grasses, forbs 
and shrubs mentioned for the A. wyomingensis and A. 
tridentata habitat types. Additionally, Poa ampla, Bromus 
carinatus and Bromus inermis may be seeded. 

A RTEMISIA VASE YANA/FESTUCA IDAHOENSIS HT 

(Arva/Feid) 

This ht occurs in a cooler and more mesic position 
than the A. vaseyana/Agropyron spicalum ht. On non­
limestone soils of fine to medium texture this ht begins at 
about 5000 feet in elevation in the 12 to 14-inch precipita­
tion zone. It has not been found on coarse textured granitic 
soils with south exposure but is found on south facing 
slopes on soils that are fine or medium textured. The 
distribution of Festuca idahoensis is not as simple as once 
believed. Soil texture interacts with moisture, slope ex­
posure (solar radiation, hence temperature) and /or nu­
trients and affects Festuca's distribution. Festuca is absent 
on monzonite derived salls on south slope at elevations in 
excess of 7000 feet, even though precipitation is in excess 
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of 16-18 inches annually. Limestone derived soils support 
Festuca idahoensis only in areas where precipitation ex­
ceeds 16 inches annually in southern idaho. It has not 
been determined whether the physical or chemical proper­
ties of these two kinds of soils are responsible for the 
restricted distribution of Festuco idahoensis where moisture 
and temperature conditions appear suitable. 

This ht is similar to the A. vaseyana/Agropyron 
spicatum ht except for the conspicuous presence of Fes­
fuca. Balsamorhiza, Lupinus, Crepis, SeneCiO, and Castilleja 
are common forb members in both habitat types. 
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Soils: Due to the wide distribution of this ht, soil 
profile characteristics from five widely separated areas are 
presented to illustrate their commonality and show their 
d i fferen ces. 

North of the Dubois Sheep Station in Clark County, 
the soil is deep with a thick, moderately dark, si lt loam 
surface horizon overlying a weakly developed, silt loam B 
horizon. The C horizon of basalt cobbles and boulders is 
strongly calcareous. Basalt bedrock occurs at about 50 
inches . 

In the upper Birch Creek Drainage, the soils are deep 
to moderately deep over limestone gravels. The soils are 
skeletal with a moderately thick, dark, silt loam surface 
horizon, overlying a calcareous, gravelly silt loam C hori­
zon . A weakly formed silica-cemented duripan occurs at 
36 inches. 

In the Big Wood Drainage, near Sun Valley, the soi ls 
are deep residuals derived from rhyolitic volcanics. The 
surface horizon is very thick and a very dark loam. The B 
horizon is a moderately developed, grave ll y sandy clay loam 
overlying a very gravelly clay loam C horizon. The so il is 
noncalcareous throughout. 

In the Shoshone Basin, south of Twin Falls, at about 
6000 feet in elevation, the soil is moderately deep and resi­
dual from old alluvial basalt gravels. The surface horizon is 
thick, dark colored, silt loam that overlies a gravelly silty 
clay loam B horizon. The C horizon of basalt gravels begins 
at 30 inches. 

In Owyhee County, near Three Creek, the soil is 
moderately deep, developed from alluvial basalt gravels. 
The mollic surface horizon is very thick and moderately 
dark, overlying a moderately developed, clay loam B 
horizon that grades into a basalt gravel C horizon at 30 
inches. The soil is non calcareous throughout. 

Soil families included are fine- loamy. mixed, Calcic 
Pachic Cryoboroll; loamy-skeletal, mixed, Calcic Cryo­
boroll; fine-loamy, mixed, Argic Pachic Cryoboroll; fine-

skeletal, mixed, Argic Pachic Cryoboroll. A common 
feature of all A. vaseyana/Festuca idahoensis sites is the 4-8 
inch mollic surface horizon. 

Management Implications: Other than the physical 
constraints, there is no special hazard. Wildfires are not 
overly common in this ht due to its generally more mesic 
environment. When they do occur, however, significant 
mortality in Fesluca idahoensis may result. Unless a 
good understory cover is present, the reestablishment of A. 
vaseyana after a wildfire may be such that the shrub density 
may increase many-fold. 

During the winter of 1976-1977, widespread mortality 
of A. voseyono occurred in this ht above 7000 feet due to 
lack of snow cover (Hanson et al. 1982). Interestingly, mor­
tality was restricted to the north-easterly slopes and scat­
tered bottomlands, whereas A. vaseyana on uplands and on 
southerly slopes escaped damage. 

As in the A. voseyono/Agropyron spicatum ht, the 
density of A. vaseyana often is increased after wildfires due 
to reduction in bunchgrasses, suitable soil surface moisture 
conditions for Artemisia seedling establishment, and the 
tendency for A. vaseyana seed to be stimulated by fire. 
Investigations have shown that A. vaseyona seed germina­
tion is enhanced by heat treatment. As the crowns of the 
individual sagebrush plants coalesce, the understory is 
further reduced because of shading. 

At some locations dense stands of this Artemisia 
subspeCies are used by wildlife, especially during portions 
of their reproductive cycle. Some of these special areas 
may need to be maintained in a dense shrub stage for this 
purpose. Generally a 10-20 year cycle of shrub removal or 
thinning will have to be used to maintain proper densities 
of associated herbaceous species. 

All seeding species adapted for the A. vaseyana/Agro­
pyron spicatum ht are suitable for establishment in this ht. 
Some species, notably Purshio tridentoto, may be estab­
lished more successfully on ecotypes that closely match the 
relatively short frost-free growing period of this ht. 

ARTEMISIA VASEYANA/STIPA COMATA HT 
(Arva/Srco2) 

This ht, restricted to sandy soi ls within the eleva­
tional and precipitation range of A. vaseyona, is not exten­
sive. Stipo comato var. intermedio is the principal under­
story species. According to Winward (1970), this variety of 
Slipa coma to is restricted to the A. vaseyana/Stipa comata 
ht, whereas Stipa comala var. como to is associated with hts 
that occur in the warmer and drier climates. Agropyron 
spicatum and /or Festuca idahoensis and Koeleria nitida are 
generally present at least on scattered microsites. At the 
upper elevational range a scatter of Symphoricarpos 
oreophilus, Amelanchier alnifolia and /or Purshia tridentata 
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may also be present. Chrysothamnus viscidiflorus and 
Tetradymio canescens are common. 

Soils: Presently, no standard soil profile description 
is avai lable for this ht. 

Management Implications: Care should be taken in 
grazing as the seed ripe stage of Stipo approaches. The 
sharp callus of the caryopsis may cause mouth iniury to 
livestock. Hot summer wildfires can seriously damage Stipa 
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comata. Assuming that Stipa cornata var. intermedia and 
var. cornata respond similarly to clipping and burning 
(Pearson 1964, Wright and Klemmedson 1965, Wright 1967), 
it would appear that burning or heavy grazing during June 
through August would be damaging to the plant. 

ARTEMISIA VASEYANA/SYMPHORICARPOS 

Nonstructural improvement practices would be 
similar to those practiced in the A. vaseyana/Agropyron 
spicatum ht, except that additional care must be used not 
to expose the soil surface to wind erosion. 

OREOPHlLUS/AGROPYRON SPICATUM HT 

(A,va/Syo,/Agsp) 

This ht occurs toward the upper elevational range of 
A. vaseyano. Mountain brush species such as Symphori­
carpos oreophilus, Prunus virginiano, Amelanchier alnifolia 
and/or Ribes cereum are conspicuously present. Although 
Symphoricarpos oreophilus is included in the name of this 
habitat type, it may not be present in all stands. Purshia 
tridentata occurs in many stands of this habitat type. The 
elevational range of this ht is between 6000 and 8500 feet 
on granitic or grave ll y soils with southerly exposure. This ht 
often adjoins forest types dominated by Pinus contorta, 
Abies lasiocarpa or Pinus albicaulis. 

The principal understory species is Agropyron spica· 
tum var. inerme with a good representation of Melica 
bulbosa. Festuca idahoensis is lacking, or present only in 
trace amounts. The reason for the lack of Festuca is not 
understood. The presence of Stipa columbiana in the 
higher elevation is an indication of past disturbance and not 
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an indication of good ecological condition, although it 
provides good ground cover. Linanthastrum nuttallii often 
occurs at the upper elevation range of this ht. The variety 
of forbs is generally significantly less on soils derived from 
granitic parent material (monzonite) than from basalt or 
rhyolite under comparable growing conditions. 

Soils: We do not have sufficient experience with the 
soils of this ht to characterize their properties. 

Management Impli cations: This ht is important 
summer-fall range for big-game animals. The palatability of 
the shrub species are generally fair to good for livestock as 
well as for big game. Steepness of slope and erosive nature 
of the soils must be considered in using this ht for livestock 
graz ing. Potential to respond to management practice 
wou ld be considered fair to good provided that an adequate 
seed source of the desired species is avai lable. 

OREOPHlLUS/FESTUCA lDAHOENSIS HT 
(Arva/Syor/ Feid) 

This ht supports Festuca idahoensis in the under­
story . The ht occurs on all exposures except southerly 
exposed sites with coarse textured soils. The combination 
of southerly exposed slopes and coarse textured soils 
appears to preclude the occurrence of Festuca idahoensis. 
Melica bulbosa and Koeleria nitida are conspicuously 
present with Festuca idahoensis. Due to more productive 
soils and better moisture conditions, the ground cover is 
more complete and the forb component is richer than 
in the A. vaseyana/Symphoricarpos oreophilus/Agropyron 
spicatum ht. 

High densities of Stipa columbiana and /or Stipa 
lettermanii are indications of past disturbance . There is no 
evidence that these two Stipas are climax dominants in any 
sagebrush-grass associations but are species that increase 
with disturbance. Little is known about their ecology. 

Soils: Soils of this ht occur at moderate to high 
elevation on acid igneous to basalt parent materials. On acid 
igneous materials, the soils have dark to very dark grayish 
brown, very thick, grave ll y loam surface horizons. The 
underlying B horizons are gravelly loam that is high in clay 
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to gravelly clay loam. The development is moderate and 
depths are moderate. 

Soils derived from basalt are finer textured, being 
higher in silt and clay, and lower in gravel content than soils 
developed from acid igneous materials. 

Soil fami lies of this ht include fine·silty, mixed, 
Calcic Pachic Cryoboroll; coarse-loamy, skeletal, mixed, 
Typic Cryoboroll. 

Management Implications: Potential for response to 
proper management is good. In areas where A. vaseyana is 
overly dense, control with herbicides is good, but there may 
be a 2-to 5-year reduction in production of some forb 
species. Reduction of some species may be beneficial if 
they, like sagebrush, are out of balance with the natural 
species composition of the site . On the other hand, tem­
porary loss or severe reduction of certain species that are 
especially valuable to wildlife may preclude chemical 
treatment in some localities. A properly prescribed burn 
should also be considered as possible means to reduce 
the density of A. vaseyana. Mortality of associated shrubs 
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would be minimal because most would resprout. Follow 
through management is a must after treatment. 

Special prescription may be needed to avoid per­
manent loss of Purshia tridentata, Festuca idahoensis and 
decadent mountain brush species due to fire damage. 

Reduction of Artemisia vaseyana cover will likely be more 
temporary with fire compared with 2,4-0, due to the 
stimulating effect of fire on the germination of A. vaseyana. 
Not enough is presently known concerning the effect of fire 
on most perennial fo rb species. Fire should be used with 
caution as a means of altering species composition on all 
Artemisia vaseyana hts. 

ARTEMISIA VASEYANA jSYMPHORICARPOS OREOPHILUSjCAREX GEYERI HT 

(Arva jSyorjCage) 

This is a very restricted ht. It is located at a higher 
elevation than the A. vaseyana/Symphoricarpos oreophilus/ 
Agropyron spicatum ht an d receives more precipitation. 
Carex geyeri is the prominent understory species. Agro­
pyron caninum is probably more important than Agro­
pyron spicatum in these higher elevation hts , but separa­
tion of the two species is not readily apparent. The ht 
occurs on all exposures and is not constrained by soil 
textures. It is essentially an altitudinal extension of the 
Artemisia vaseyana/Symphoricarpos oreophilus/Agropyron 
spicatum ht, and may occur as high as 8000 to 8500 feet in 
some areas. Linanthastrum nuttallii is a common forb, and 
Balsamorhiza sagittata is a promi nent member even at this 
higher elevation, extending its distribution across the entire 
range of A. vaseyana and A. "spiciformis." Forb produc­
tion generall y exceeds that of the grass and grass·li ke 
component of the understory. 

It appears where so ils are deep at these high elevation 
conditions, t hat the A. vaseyana is replaced by A. "spici-

formis" without obvious difference in the associated 
species. The extensiveness of the A. vaseyana/Symphori­
carpos oreophilus/Carex geyeri may be so restri cted or 
transitional to A. "spiciformis"/Symphoricarpos oreophi­
lus/Carex geyeri ht , that it may merge with the latter. More 
study is needed to identify the true differences between the 
two hts. At present, if they occur in separable mapping 
uni ts, the identi ty of the two hts should be kept. 

Soils: The soils of this ht have not been adequately 
described. 

Management Impli cations: Production of herbaceous 
species is high, and under proper summer use this ht pro­
vides valuable su mmer range for domestic livestock as well 
as for deer and el k. Due to the steep slope of much of the 
terrain wh ich this ht occupies, physical management 
constrai nts predominate. Animal distribution and tram­
pling problems on stee p erosive soils would be of primary 
concern. 

ARTEMISIA VASEYANA "XERICENSIS"jAGROPYRON SPICATUM HT 

(Arxe jAgsp) 

The distribution of this ht is str ict ly in western Idaho, 
occu rring primarily in Elmore, Ada, Boise, Gem, Paye tte 
and Washington counties. The distribution of A. "xericen­
sis" is climatica ll y contro ll ed, res tri cted to a narrow zone 
less than 4500 feet in elevat ion, with precipitation in excess 
of 12 inches, but with re latively warm summer tempera­
tures. At higher elevations, the summer temperatures are 
cooler, and A. vaseyana replaces A. "xericensis." 

Artemisia "xericensis " is easi ly confused with sub­
species A. tridentata, as there is little difference in growth 
form and stature of shrub, both possessing an uneven 
topped appearance and often exceeding 4 feet in height. In 
typical specimens, there is a distinct difference in leaf 
morphology, theA. tridentata possessing a narrow strapped­
shaped leaf with a length /width ratio exceeding 4.0. The A. 
"xericensis" has a broader leaf with a length /width ratio of 
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less than 4.0. There are numerous situat ions where the leaf 
shape is an intergrade of the two subspecies that positive 
identification based on leaf morphology alone is not always 
reli ab le. 

Positive separation between A. "xericensis" and A. 
tridentata is made by the blue-cream fluorescence of A. 
"xericensis" when immersed in methanol or water and 
illuminated with a long wave ul tra-viole t lamp in a darkened 
room. Artemisia tridentata fluoresces redd ish brown 
(Tables 2 and 3). 

The A. "xericensis"/Agropyron spicatum ht occupies 
nearly the entire range of this Artemisia subspecies. Al­
though precipitation is ample, the high summer tempera­
tures at low elevation are apparently responsible for the 
absence of Fesluca idahoef15is, except on steep north 
slopes. 
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There is considerable variability in this ht due to the 
wide range of precipitation, elevation and parent materials. 
At the xeric end, Agropyron spicatum is a typical bunch­
grass, whereas at the mesic end of the ht, individual Agro­
pyron clumps are weakly rhizomatous. The forb com­
ponent increases in importance with moisture. Prominent 
fo rbs are Balsamorhiza sagittata, Lupinus laxiflorus, 
Achillea millefolium, Hydrophyllum capitalum and Eriogo­
num heracleoides, al l ind icators of better moisture condi­
tions than h ts of the A. wyomingensis series. 

Purshia tridentata is well-represented in the habitat 
type on all soils, although its abundance is much reduced 
because of repeated fires. The Purshia ecotype is of the tall 
upright form, which is more susceptible to fire damage than 
other ecotypes. Chrysothamnus nauseosus is much more 
prominent in this ht than is Chrysothamnus viscidiflorus. 

Much of th is ht has been bad ly abused in the past by 
improper grazing and repeated fires. The or igi nal bunch­
grass unders to ry vegetation has been largely replaced by 
Bromus tectorum and other an nua ls, particularly Bromus 
japonicus and Vulpia megalura. Duri ng the past 25 years, 
Taeniatherum asperum, an introduced winte r annual grass, 
has invaded and replaced the annual bromes and presently 
dom inates that portion of the ht that occurs on heavy­
textured soi ls. Bromus tectorum stil l dominates on the 
light-textured soi ls. 

On coarse-textured monzonite derived so ils from 
Emmett to Boise along the "Boise Front," Aristida longi­
seta, an unpalatable native perennial bunchgrass, occurs as 
the domi nant understory species in scattered local ities. The 
ecological status of this species is not known but is sus­
pected to be seral to Agropyron spicatum, at least in 
t his area. 

Soils: The soils of this h t are deep to very deep with 
a very thick, dark-colo red loam to si lt loam surface soil. 
The B horizon is of clay to clay loam texture and overlies a 

C horizon that is loam to clay loam at depths greater than 
45 inches. These soils are noncalcareous throughout. The 
soils are derived from strongly weathered basalt or grani t ic 
parent mate rials. 

Soi l fam ilies include fine-loamy, mixed, mes ic, Pachic 
Argixeroll; fine, montmorill onitic, Pachic Argixeroll. 

Management Implications: The A. "xericensis"/ 
Agropyron spicatum ht has high production potential as it 
has good moisture and temperature cond itions for growth 
in spring and summer. Today, most areas are producing 
considerably less than t heir potential, however. Much of 
the ht occupies terrai n that is steep and rocky, maki ng 
direct range improve ment d ifficult. Taeniatherum asperum 
is a serious manage ment problem. The natural replacement 
of Taeniatherum and other annuals by secondary succession 
is Sitanion hysterix var. californica (Sindelar 1968). Rapid 
reestab lishment of Agropyron spicatum after Sitanion is 
doubtfu l because of lack of natura l seed source and poor 
competitive abil ity of Agropyron spicatum seed lings, 
particularly agai nst introduced annuals. Succession to the 
Sitanion stage by management appears attainable where a 
seed source is availab le. However, un less the Sitanion is 
soon replaced by a long-li ved perenn ial, the area will 
vacillate back to the an nual grass stage because Sitanion is 
short-l ived. 

Direct seeding efforts have been successful where 
adequate seedbeds have been prepared. In the xer ic portion 
of this ht, Agropyron desertorum, Agropyron sibiricum, 
Agropyron cristatum and Elymus junceus have all been 
successful in species tri als. In the higher precipitation areas, 
which receive more than 14 inches annua ll y, rhizomatous 
speCies such as Agropyron intermedium and Agropyron 
trichophorum provide better soil protection than do the 
bunchgrasses on heavy-textured soils. Frost heavi ng is a 
serious problem for seedling establishment on-heavy tex­
tured soils. 

A R TEMISIA VASEYANA "XERICENSIS"/FESTUCA lDA HOENSIS HT 

( Arxe/Feid) 

There is a narrow moisture-temperature zone in 
which the distribution of A. "xericensis" and Festuca 
idahoensis overlaps, which is the basis for recognizing this 
ht. The ht occupies a narrow zone where the temperature 
is low enough to support Festuca idahoensis, but not cool 
enough for A. vaseyana to replace A. "xericensis. IJ. This ht 
occurs on steep north slopes in areas that are predominately 
of the A. "xericensis"/Agropyron spicatum and A. rigida/ 
Poa sandbergii hts. The forb population is slightly richer 
than in the more xeric A. "xericensis"jAgropyron spica­
tum hc In general, the associated species in the two hts do 
not differ great ly, and many of the species are shared. 
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Soils: No soil profile has been critica ll y examined 
and described for th is ht. 

Management Implications: The areal extent of this ht 
is very limited. At the higher elevational reaches of A. 
"xericensis" distribution, Taeniatherum asperum is not a 
problem as it is in the warmer and more xeric A. "xericen­
sis"/Agropyron spicatum ht. Management of this ht 
should be aimed at maintaining or increasing ground cover, 
as soil stability is of primary concern. Frost heaving tends 
to be naturally severe because of high soil-clay content. 
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A RTEMISIA VASE YANA "SPICIFORMIS"/BROMUS CA RINA TUS HT 

(A rsp/Brca) 

Artemisia "spiciformis" is found at the upper eleva­
tional range of A. vaseyana, and generally occupies the 
we ll -drained bottomlands and gentle slopes from 7000 to 
9500 feet elevation in areas that receive more than 18 
inches of precipitation. This sagebrush is distinguished from 
A. vaseyana by its large ephermeralleaves that measure 3-5 
em or more in length. The number of florets per spikelet is 
greater than six, whereas A. voseyano has four to six florets 
per spi kelel. 

This ht is recognized by the presence of A. "spici­
{armis" and the absence of Carex geyeri in the understory, 
It includes those communities that support significant 
amounts of Bromus carinatus and/or Festuca idahoensis, 
with or without Symphoricarpos oreophilu5. Communities 
supporting measurable amounts of Corex geyeri are in­
cluded in the A. "spiciformis"/Carex geyeri ht (Winward 
1970, Schlatterer 1972). Symphoricarpos mayor may not 
be conspicuously present in either habitat type. 

The shift of the dominant understory species from 
site to site remains unexplained, and we lack adequate 
knowledge concerning these high elevation species. The 
ecological amplitude of A. "spiciformis" is restricted, but 
includes a range of conditions that support a wide variety 
of understories. 

Soils: The soi ls are derived from acid igneous rocks 
on glacial moraines tha t are gently sloping at elevations 
between 7000 and 9500 feel. The soils are deep to very 
deep and well drained. 

The soils have very dark, grayish brown, moderately 
thick, umbric surface horizons that are very gravelly sandy 
loam to very gravelly silt loam. The surface horizons 
overlie a weakly developed, very gravelly, sandy loam to 
loam B horizon, which extends to depths of 45 to 48 
inches. The C horizon is very gravelly glacial till material. 

The soil families included in this ht are coarse-loamy, 
skeletal, mixed, Typic Cryumbrept; fine-loamy, skeletal, 
mixed, Typic Cryumbrepl. 

Management Implications: The A. "spiciformis"/ 
Bromus carinatus ht often occupies gently rolling or level 
terrain, making this ht more suitable for cattle than other 
hts that support Symphoricarpos. The behavior of A. 
"spiciformis" is similar to that of A. voseyana, and will 
increase in density and cover with reduction in herbaceous 
cover. Successfu l prescribed burning may be more difficult 
to attain. Fire spread from shrub to shrub wou ld be 
minimal in this vegetation type due to its mesic nature and 
gentle terrain . Spray-release programs generally have 
been successful, si nce native understory species normally 
persist under the sagebrush crowns. Managers should 
consider temporary damage to the rich forb populations 
associated with this ht before treatments are initiated. 
Where seeding is required, Agropyron intermedium and 
Bromus inermis have been most successfu l. Bromus cari­
notus, Ph/eum pratense and Dacty/is g/omerata also may be 
seeded, but are generally re latively short·lived in this ht. 

A R TEMISIA VASEYANA "SPICIFORMIS"/CA REX GEYERIHT 

( A rsp/Cage) 

This ht is essentially similar to A. vaseyana/Sympho­
ricarpos oreophi/usjCarex geyeri ht with A. voseyana 
replaced by A. "spiciformis." This replacement is sugges­
tive that deeper soils are involved, as indicated by the 
pachic des ignation in the soil classifi cation. The under­
story is dominated by Carex geyeri, with associated species 
including Festuca idahoensis, Sitanion hystrix, Poa nervosa, 
Eriogonum herac/eoides, and Hap/opappus suffruticosus. 
Symphoricarpos oreophilus and Ribes (ereum are generally 
present. Productivity has been estimated at 500·700 
pounds per acre (Schlatterer 1972). 
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Soils: The soils in this ht have not been adequately 
studied. 

Management Implications: Deterioration is apparent 
with the breakup of Carex geyeri sod and replacement by 
Festuca idahoensis, Stipa occidentalis and Bromus carinatus 
(Schlatterer 1972). little is known about the recovery 
process of Carex geyeri. Observations indicate that rees­
tablishment by seed is rare or nonexistent, and recovery of 
Carex geyeri is limited to vegeta tive spread, making reo 
covery a ve ry slow process. 
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ARTEMISIA TRIPARTITA/AGROPYRON SPICATUM HT 

(Artr2/Agsp) 

The Artemisia tripartita/Agropyron spicatum ht is 
restricted to the eastern half of Idaho and climatically 
occupies a position between A. wyomingensis and A. 
vaseyana series. Its distribution is sporadic and discon­
tinuous. No diagnostic or recurring soil characteristics 
appear to be related to the distribution of A. tripartito. 
In te restingly, the A. triparlita/Agropyron spicatum ht is 
apparently unique to Idaho. Both Montana and Washington 
have reported the presence of the A. triparlita/Festuca 
idahoensis ht but not the drier A. tripartita/Agropyron 
spicatum ht. 

Artemisia lriparlita behaves differently than the 
species and subspecies of the A. tridentata complex. This 
species has the ability to resprout from the base after 
defoliation or fire. Some populations tend to sprout more 
than others . In areas where widespread mortality of 
A. vaseyana had occurred during the winter of 1976-1977, 
A. tr;par/ito recovered and produced vigorous root sprouts 
in individuals whose crowns were severely damaged or 
killed back by the unusual winter conditions (Hanson et al. 
1982). 

The dominant grass in this ht is Agropyron spicatum. 
Koeleria nitida is generally present, but in low abundance. 
Poa sandbergii is a common increaser species. The peren­
nial forb population is relatively rich. When present, 
Balsamorhiza sagittata contributes substantially to the 
annual production. 

Soils: Soils supporting A. tripartita do not have any 
outstanding diagnostic characteristics. In the Pocatello 
area, near the southern limit of the A. tripartita distribu­
tion , the soil is very deep, developed from calcareous loess, 
with a thick, moderately dark, silt loam mollic surface 
horizon. The B horizon is weakly developed , and grades 
into a highl y calcareous silt loam C horizon that may 
extend deeper than 8 feet. 

In the Dubois area, the soil is moderately deep, 
developed from a mixture of basalt and loess. The mollie 
surface horizon is a moderately dark silt loam, overlying a 
weakly developed, si lt loam B hori zon. Basalt bedrock is 
encountered at 26 inches. 

In the Birch Creek drainage, the soil is derived from 
alluvial limestone gravel and is moderately deep. The 
mollie surface horizon is a very thick, moderately dark 
loam overlying a weakly developed, calcareous loam B 
horizon . Th.e C horizon is very cobbly, gravelly, highly 
calcareous loam sand, which has a strong lime-si lica ce­
mented duripan at 29 inches. The soil is gravelly to very 
gravelly throughout. 

In the Salmon area, the soil is deep, developed from 
granite diorites. It has a very thick, moderately dark, loam 
mollie surface horizon, which overlies a gravelly, moder­
ately developed, clay loam B horizon. The C horizon is at a 
depth of 40 inches and is a gravelly loam. This soil is 
noncalcareous throughout. 

Soil families in this ht include fine-loamy, mixed, 
frigid, Calcic Haploxeroll; loamy, mixed, frigid, Calcic 
Haploxeroll; loamy-skeletal, mixed, Calcic Pachic Cryo­
boroll; fine-loamy, mixed, Calcic Pachic Cryoboroll. 

Due to A. tripartita's ability to resprout, spraying 
with 2,4-D or burning has provided onl y limited sucess in 
controll ing this sagebrush. There is evidence that pre­
scribed burning of A. tripartita in some areas may en­
courage a large number of plants to sprout, whereas in 
other areas, only a few plants would do so. There is evi­
dence that we may be dealing with different ecotypes of 
this sagebrush species, and that some populations are 
responding differently to the same prescribed burning 
treatment. 

Artemisia tripartita provides food, cover and nesting 
habitat for sagegrouse. To what extent it is commonly 
utilized by big game is not known. Bromus tectorum is 
generally not a problem in this ht even though the vegeta­
tion may be severely disturbed. 

Periodic chem ical or mechanical treatments may be 
the only way to keep densities of A. tripartita at a low 
enough level to allow healthy stands of herbaceous species. 
Reseeding species would include those adapted to the drier 
A. vaseyana habitat type. 

ARTEMISIA TRIPARTITA/FESTUCA IDAHOENSIS HT 

(Artr2/Feid) 

This ht occupies a more mesic position than the A. 
tripartita/Agropryon spicatum ht. Its upper elevational 
limit is about 7500 feet . Festuca idahoensis is the primary 
understory species with Agropyron spicatum occurring in 
varying amounts. 
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Tetradymia canescens is present in most stands, 
suggesting that fire may have played an important role in 
many A. tripartita stands. Perennial forbs such as Anten­
naria microphylla, Crepis acuminata, Microseris nutans and 
Astragalus miser have high constancy. Poa pratensis is a 
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common increaser species. The terrain occupied by this 
ht is generally gentle and the soils are moderately deep . An 
explanation for the distribution pattern of A. lripartita is 
not presentl y available . 

Soils: There is no consistent diagonstic soil profile 
characteristic that differentiates soils of this ht from those 
of the adjacent A. vaseyana/Festuca idahoensis. The soils 
are moderately deep with moderately dark·colored surface 
horizon. Soil families in this ht include fine-loamy, mixed, 
frigid, Calcic Argixeroll; fine-loamy, mixed, frigid, Calcic 
Haploxeroll ; loamy-skeletal, mixed, frigid, T ypic Hap· 
loxeroll; loamy·skeletal, mixed, Calcic Cryoboroll. 

Management Implications: Artemisia tripartito is 
used to some degree by big game and provides cover, food 

and nesting habitat for sagegrouse. The shrub density tends 
to increase with overgrazing as the understory cover is 
thinned. Control of A. tripartita by use of herbicide 
has had limited success because the shrub tends to sprout 
when the crown is damaged or killed. The same is true 
when fire is used. Due to the forb component in this ht 
being richer than in the A. tripartitajAgropyron spicatum 
ht, serious consideration of tradeoffs between use of fire or 
herbicide should be given. With early spring burning some 
loss would be expected in Festuca idahoensis, but may be 
acceptable considering what is gained. Regardless of the 
method of control of A. tripartita, management must 
capitalize on the temporary reduction in sagebrush com­
petition to establish understory species once temporary 
control is attained. 

ARTEMISIA CANA SSP VISClDULA/FESTUCA lDAHOENSIS HT 

( Arvi/Feid) 

This ht, described by Schlatterer (1972), often occurs 
as stringers along stream courses or meadows where soil 
moisture is high. Associated species in addition to Festuca 
idahoensis often include: Agropryon caninum, Potentilla 
glandulosa, Taraxacum officinale and other species associ­
ated with high moisture conditions. A scatter of Potentilla 
fruticosa may be present (Tuhy 1981), but if abundant, an 
Artemisia cana ssp. viscidulajPotentilla fruticosa ht should 
be considered. Extensi ve areas of A. viscidula do not occur 
in Idaho (Beetle 1960), whereas in the Gros Ventre area of 
Wyoming, extensive meadow-like areas support this sage­
brush subspecies. The A. viscidula/Festuca idahoensis ht 
has not been intensively studied in Idaho. 

Soils: The soils under A. viscidula are basically well 
drained during part of the season, with the water table 

generally dropping below a meter in depth. The soils 
reported are classified as Mollic Cryoboralf and Aquic 
Cryoboroll (Tuhy 1982). 

Management Implications: Due to inexperience with 
this ht, only a few management recommendations are 
offered. This ht is capable of producing over 2000 pounds 
of dry weight herbage per acre. Lowering in vegetational 
condition shows up in an obvious loss of vigor of under­
story species with a subsequent change in species composi­
tion. Poa pratensis is a common increaser species as the 
bunchgrasses decline. Proper livestock grazing should be 
stressed because follow-up improvement treatments are 
difficult after severe depletion has occurred. 

PURSHIA TRIDENTATA/AGROPYRON SPICATUM HT 

(Putr/Agsp) 

We have not personally observed this ht in southern 
Idaho, but it may be present as small isolated stands over­
looked particularl y in the transition area with the Palouse 
grasslands. It has been reported in Montana, west of the 
Continental Divide in the Bitterroot Valley (Mueggler 
and Steward 1980). In Oregon and Washington, this ht is 
associated with the Pinus ponderosajPurshia tridentata ht 
and adjacent grassland (Daubenmire 1970). A likely area 
where this ht may occur in Idaho would be the Middle Fork 
drainage of the Salmon Ri ve r (Claar 1973). 

Purshia is distributed in scattered and varyi ng amounts 
where A. vaseyana, A. "xericensis" and A. triden/a/a occur. 
It is not associated with A. wyomingensis except in unique 
situations. It may occasionall y be found growing on rocky 
sites that su pport A. arbuswla. 
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The shrub layer of the ht is predominately Purshia 
tridentata with varyin g amounts of Chrysathamnus nausea­
sus. Woody Artemisia species are virtually absent, and the 
aspect gives one the impression of a Purshia stand superim­
posed on a Pacific Northwest grassland. The understory 
consists of Agropyron spicatum, Poa sandbergii and fre­
quently Koeleria nitida. Annual bromes, particularly 
Bromus tee/arum, are generally present. Balsamorhiza 
sagitta/a, Achillea millefalium and Lupinus species are the 
conspicuous perennial forbs. 

Soils: Soils are coarse te xtured , particularl y in the 
Idaho batholith region. The soils are rocky, dry and erosive 
due to parent material, exposure and steepness of slope. 
Soil su rface temperatures in excess of 65 degrees are 
common. 

Univ. of Idaho, FWR Bull. No. 35.1983 



Management Implications: This ht is particularly 
valuable as big game winter range. Its southerly exposure 
makes for conditions where snow accumulation is minimal 
and Purshia provides the bulk of the browse. Livestock also 
prefer Purshio as browse . Sheep utilize it throughout 
the grazing season, but cattle use it more intensively after 
leader growth has approached maturity, usually in late June 
and early July. Repeated browsing in excess of 60 percent 
during winter may cause gradual stand deterioration. Brows­
ing during mid- and late-summer is more damaging than 
earl y browsing. Earlier use provides the sh rub sufficien t ti me 
to grow back and to restore food reserves. Normall y I estab­
lishment of Purshia seedlings is difficult because of highly 
variab le soil surface temperatures and plant competition. 
In addition, seed of Purshia is highly sought after by small 

rodents (Holmgren 1956, Holmgren and Basile 1959). 
Seeds not consumed immediately after seed fall are often 
cached. Unrecovered caches are often microsites for new 
seedlings. 

Due to steep slopes and the inherent erosive nature of 
granitic soils, trampling effect is greatly magnified in central 
Idaho. Young plants that manage to survive the first season 
are susceptible to physical displacement by animal hooves. 
Thus, stand recovery is slow after the perennial understory 
is destroyed. Reestablishment of perennials is further 
impeded by plant competition from annuals, particu­
larly Bromus tectorum. This annual species does extremely 
well because of the warm, sunny, southerl y exposure and 
ample moisture. 

PURSHIA TRiDENTATA/STlPA COMATA HT 
(Putr/Stco2) 

This habitat type is neither extensive nor has it been 
properly described. In areas of sand, such as northeast of 
Idaho Falls, sagebrush is replaced by Purshia Iridenlala, 
with an understory dominated by Stipa comata. 

Soils: No soil profile description is available . 

Management Implications: Due to the sandy soils, 
blowouts would be of primary concern. An adequate 
grou nd cover needs to be preserved. 

CERCOCARPUS LED/FOLIUS/AGROPYRON SPICA TUM HT 
Celo/Agsp) 

The distribution of Cercocarpus ledifolius occurs in 
the upper foothills that surround the Snake River Plain, 
except for the northwest sector. Extensive stands of 
Cercocarpus occur in the Big Lost and Little Lost River 
drainages, some as large as 200 acres. In other areas, the 
stands are generally small and often limited to rock out­
crops. Cercocarpus ledifolius var. ledifolius appears to be 
associated with the distribution of the sagebrush types in 
the In te rmountain region. The var. intercedens has a more 
northerly distribution, occurring in Washington, Oregon, 
northern Idaho, northern Wyoming and Montana. 

Cercocarpus ledifolius has a sporadic distribution, and 
occurs with A. vaseyanaJ juniperus occidentalis, juniperus 
osteosperma, and Pseudotsuga menziesii. Occasionally it is 
fou nd with Pinus ponderosa and Pinus flexilis. 
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The Cercocarpus ledifolius/Agropyron spicalum ht 
occurs on limestone derived soi ls . Agropyron spicatum and 
Poa sandbergii are the principal perennial grasses. An 
intermediate shrub layer, composed of A. vaseyana and 
Chrysothamnus viscidiflorus, is a common occurrence. 
Balsamorhiza sagittata is a consistent forb member in this 
hI. 

Soils: Detailed soi ls information is not presently 
available. This ht genera ll y occurs on rocky limestone soi ls 
on southerl y exposed slopes. Moisture and temperature 
conditions do not appear suitable for Festuca idahoensis. 

Management Implications: Cercocarpus ledifolius 
stands are highl y utili zed by big game, particularly deer. 
This ht occurs between the A. vaseyana type and coni­
ferous forest. Livestock use is limited due to steepness of 
terrain and rockiness. 
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OTHER HABITAT TYPES 

Several habitat types that are known to be present in 
Idaho and adjacent sta tes but were not studied include: 

Artemisia nova/St;pG comata ht 
Artemisia tripartita/5tipa comata ht 
Artemisia cono bo/anderijMuhlenbergia richardson is h t 
Artemisia vaseyono/Stipa thurberiana ht 
Artemisia tridentata/Elymus cinereus ht 
Artemisia vaseyonojElymus cinereu5 ht 

Artemisia lIova/Stipa comata (comata) hI 

Described in Nevada by Zamora and Tueller (1973), 
this ht occurs in localized areas in Lower Birch Creek in the 
vicinity of Lidy in Clark County. 

A rtemisia tri,Jartita/Stipa comata (comata) hI 

This hi occurs primarily from Dubois to Blackfoot 
and other areas in sou theast Idaho. To date, Stipa comata 
var. intermedia has not been found growing with Artemisia 
t(;partita. 

Artemisia calla bolallderi/Muhlellbergia richarcisollis hI 

This hi is found in internally drained basins northeast 
of Bliss. Muhlenberg;a and funcus ballicus provide on ly a 
sparse cover even under the best of conditions. In some 
areas in Oregon Poa l1evadensis is the dominant understory 
species in this ht. 

S.tgcbrllsh-Lr..ass H.lbil..al TVPl·S uf Suuthern Id.tho 39 

A rtemisia vaseyalla/Stipa tllUrberialla hI 

This is a fairly prominent ht in Oregon but may not 
be present in Idaho. One should be aware of its possible 
occu rrence , however. 

Artemisia tridelltata/Elymlls cillerells hI 

This ht has been documented at Squaw Butte (Ore­
gon) in an exclosure and has since been identified in several 
states. Areas with too high a water table to support Artemi· 
sia tridentata previously, have become able to support both 
A. tridentata and Elymus cinereus after the water table was 
lowered. The original distribution of this ht was primarily 
as small stringers at the side of drainages or patches near 
seeps and springs in bottomland settings. 

Artemisia vaseyalla/Elymlls cillerells hI 

In western states this ht is qu ite common . The 
Elymus cinereus may include different ecotypes since this 
ht occurs as stringers along drainage ways and also occupies 
upland positions. Apparently under the latter situation 
Elymus cinereus is able to tap water tables that are 2 
or more feel deep and where there is sufficient soil ae ration 
for the Artemisia vaseyana root system to function nor­
mally. 
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SCIENTIFIC . . . . ...... . .... COMMON NAMES 

Trees 

Abies lasiocarpa . . ............ .. .... . .. . .... .. .. .. ... . subal pine fir 
Juniperus occidentalis . .. . .... ... ...•... . ... . .. .. . . .. western juniper 
Juniperus osteosperma . . .... .. ..... . . . ......... . .... .. Utah juniper 
Pinus albicaulis . ........ .. . .. .. . .... . . . . .... . ..... . whitebark pine 
Pinus contorta . ............ ........ ....... . . ... ... . lodgepo le pine 
Pinus flexilis ....... . ... .. .. . . ... . ... ............. .. .. lim berpine 
Pinus ponderosa . . ..... . . ........... .. . . . ......... . ponderosa pine 
Pseudotsuga menziesii . .... . .. .. ..........•.. . .......... Douglas-fir 

Shrubs 

Amelanchier alnifolia ...... .. ....... . ........ ...... . . . serv iceberry 
Artemisia arbuscula ssp. arbuscula . ... ... .. ... ... .... . ... low sageb rush 
Artemisia arbuscula ssp. thermopola . . . .... . . ... .. ... cleftl eaf sagebrush 
Artemisia cana ssp. bolanderi ...... ... ....... . Bolander silver sagebrush 
Artemisia cana ssp. viscidula . .. .. . . . . ... .. . ... mountain sil ver sageb rush 
Artemisia longiloba . ....... . .. .. .......... .. . early or a lka li sageb rush 
Artemisia nova . . ... .. .. .. .. ... . ... .... . . .. .. ... .. black sagebrush 
Artemisia rigida . ....... ...... ..... . . ....... ... . . scab land sagebrush 
Artemisia tridentata ssp. tridentata . ................. basin big sagebrush 
Artemisia tridentata ssp. vaseyana . .............. mounta in big sage brush 

form spiciformis . ...... .. ... .... . ...... subalpine big sagebrush 
form xericensis .. . .. . .... .. ... . ......... ... . no common name 

Artemisia tridentata ssp . wyomingensis . .. .. .. . . . . Wyoming b ig sagebrush 
Artemisia tripartita . ... ... ... .. . . . ...... .. . .. ... . three-tip sagebrush 
A triplex canescens . .... . . . ........ ..... . .. ... . ... four-wing sa ltbush 
A triplex confertifolia .... .. . .. ... . ....... .... .. . ........ shadscale 
A triplex spinosa . .... .... .. ..... ........ . .... . .... .. spiny hopsage 
Ceratoides lanata . .... . .. . .. . ... .. .... ... ....... . ... ... . winterfat 
Cercocarpus ledifolius . .. ...... .. .. ..... . .... .. ... curlleaf mahogany 
Chrysothamnus nauseosus . ....•. . ... .. ........ . ..... gray rabbitbrush 
Chrysothamnus viscidflorus . ..... . .................. green rabbitbrush 
Potentilla fruticosa .......... . ... .. . .. .. .. . ...... shrubby cinquefoi l 
Prunus virginana ....... . .... . .... . .... . ...... . common chokecherry 
Purshia tridentata . . . . .... . ............... ... ... ....... bitterbrush 
Ribes cereum . ... .... .. ... ....... ... . .. .. .... ... . .. . squaw current 
Symphoricarpos oreophilus . . .. . ....... . .. . ...... mountain snowberry 
Tetrady mia canescens ...... ..... .......... .. .... spineless horsebrush 

Grasses and Grass-likes 

Agropyron caninum .. . . .. ... .. ......... . . ..... .. bearded wheatgrass 
Agropyron cristatum . ... .. .. . . . ... ... ... .. ....... c rested wheatgrass 
Agropyron dasystachyum . . ... .. . . .. . ....... ... . thickspike wheatgrass 
Agropyron desertorum .. . . . ......•....•.......... . desert wheatgrass 
Agropyron inerme . . ... .. ....... . ... . ........... Whitmar wheatgrass 
Agropyron intermedium . .. ... ... ... ... _ . ... .. intermediate wheatgrass 
Agropyron riparium .......... . ... ... .. ... .... stream bank wheatgrass 
Agropyron sibiricum . ......... .. ..... ..... . .. . . . Siberian wheatgrass 
Agropyron spicatum . ...... ........ ..•......... bluebunch wheatgrass 

Sagebrush-Grass Habitat Types of Southern Idaho 42 Univ. of Idaho, FWR Bull. No. 35 . 1983 



r 

L 

Agropyron trichophorum ... . ....... ....... . .... pubescent wheatgrass 
Aristida longiseta . ....... . .. . . . . ........ . . .......... three-awn grass 
Bromus carinatus . ....... .. ....... . ....... . ....... Ca l iforn ia brome 
Bromus inermis . ... . . .. ..•.................. . ...... smooth brome 
Bromus japonicus ...... . . . . . . . . . .. . . .. . ... . .... . ... Japanese chess 
Bromus mol/is . ..... . . . ......... . .................... . . soft chess 
Bromus tectorum ....... . •..... . .... . . . ............. . .. cheatgrass 
Carex elynoides . ........ . . ..... . .... . ........... Kobresia-like sedge 
Carex geyeri ...... . ......• . ... . ...... . • ............. . . . el k sedge 
Dactylis glomerata . ..... .. ...... . ......••............ orchard grass 
Elymus cinereus ......... . ...... .... . . ..... .. .•..... basin wildrye 
Elymus junceus . ...... . .. . .. . ..... . .... • ......• . .. Russian wildrye 
Festuca idahoensis . ... . .... . ............ • ......... . ... Idaho fescue 
Koeleria nitida . .......•.....• . .. ..•..................... ju negrass 
Juncus balticus ........... . ..... . ..... . •............ . . Baltic rush 
Melica bulbosa . ........... . . • .... . •....... . .. . ........ onion grass 
Muhlenbergia richardsonis . ... . ..... .. .. . ........ • . .. .. .. mat muhly 
Oryzopsis hymenoides . ...... . •......... .. .. . ....•... Indian ricegrass 
Ph/eum pratense ............ . ......... . . . .. . ............ timothy 
Poa ampla ......... . ... . . ...• . .. . . . .. . ............. . big bluegrass 
Poa nevadensis . ........ • ..... . .......... . ........ Nevada bluegrass 
Poa pratensis . ................. . .. . ....... . .... Kentucky bluegrass 
Poa sandbergii . ......... . . . .. . . ...... . . . . . .. . ... Sandberg bluegrass 
Sitanion hystrix . .. . ... . .......•..... • ... . .... . ........ squirrel tail 
Stipa columbiana . . .. .. . ....................... Columbia needlegrass 
Stipa comata . ..... . ....•...... . ............. needle-and-thread grass 
Stipa lettermanii ............. . . • .... .. . . . .... Letterman needlegrass 
Stipa thurberiana . .......•. .. .... . . . ....... . .... Thurber needlegrass 
Taeniatherum asperum ... • ........... . .. . .. . .......... medusahead 
Vulpia megalura ............. . .............. . ... . ... foxtail fescue 
Vulpia microstachys ................. . ...... ........ .. small fescue 
Vulpia octoflora .......... . . . .. . . . .. . . ..... . • . ... . six-weeks fescue 

Forbs 

Achil/ea mil/efolium ..... . ..... . .......... . ............ . .. yarrow 
Allium acuminatum . ................ . ........... . ... tapertip onion 
Antennaria dimorpha ............................... low pussy-toes 
Antennaria rosea . . ... . ... .... .. .. .. . .. ... . . ..... . .. rosy pussy-toes 
Antennaria stenophyl/a . ........•. .... . .... . ... narrow-leaf pussy-toes 
Arabis holboel/ii ....... . .... . ............. . .... Holboell's rockcress 
Aster scopulorum ........... . ....... . ....... . .......... crag aster __ 
Astragalus beckwithii . . . . . . . . . . . . . . . . . . . . . . . .. Bec k with's mil k-vetch 
Astragalus miser . ............ . .......... . ........ weedy milk-vetch 
Astragalus purshii ................. .. ..... ....... Pursh's milk-vetch 
Balsamorhiza hookeri ......... • .......... . ..... . .. hairy balsam root 
Balsamorhiza sagittata . ....... . • .............. . . arrowleaf balsam root 
Castilleja angustifolia . ............ . . . ........... northwest paintbrush 
Calochortus macro carpus ..... . . .... . .......... green-banded star-tulip 
Col/insia parviflora ........ .. . •.. ... .... small-flowered blue-eyed Mary 
Crepis acuminata . ....... . . ...... . ......... . .. . . tapertip hawksbeard 
Crepis occidentalis . ..... • .. . . . ...... .. . . .. ... . .. western hawksbeard 
Descurania pinnata ..... . .......... . ........ ......... tansy mustard 
Erigeron pumilus . ......... . ....... . . . . _ . . . ... . .... shaggy fleabane 
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Eriogonum baileyi . ..... . ... .. ....... .. .......... Bailey's buckwheat 
Eriogonum heracleoides ...... • ... . . . ... . .. parsnip·flowered eriogonum 
Eriogonum umbel/atum . . .....•. . .... . ... . .... . .... sulfur buckwheat 
Hydrophyl/um capita tum ... . .•....•... . .......... ball head waterleaf 
Linanthastrum nuttal/ii . ....... . .. . .........•...... . .. Iinanthastrum 
Lithophragma bulbifera . ..... .. . . . . •. . . . .. ...... bulbiferous fringecup 
Lithospermum ruderale . ......•....... . ..... . ..... Columbia puccoon 
Lomatium triternatum ...... .. .....•....... ... . . . nine-leaf lomatium 
Lupinus argenteus . ......•... . •.... . ........ . ........ si lvery lupine 
Lupinus caudatus ..... . .•........ . . . . . ......•.... . .. taiicup lupine 
Lupinus laxiFlorus . ...... .. ........• . . .. .. .. .. ...... spurred lupine 
Medicago sativa . .......•.... • .. . . • ....... . ... . ............ alfalfa 
Melilotus spp . . . ........ . •....•....•.. .. .. .. ........ . sweet clover 
Mertensia longif/ora . .........•....• . .......... long-flowered bluebe ll 
Microseris nutans . ... . ... .. .. . ....•..... ..... ... . nodding microseris 
Microsteris gracilis . .. .. •....•............... .. ......... microster is 
Opuntia spp . . ...... . . .. ....... . ..•....•....• ... ..... prickly pear 
Phlox hoodii ... . ...... . ...•. . ...... . .. . . . •.. . ...... Hood's ph lox 
Phlox longifolia . ... . ......•. .. .• .. ...... . .......... long-leaf phlox 
Potentil/a glandulosa . .... . . . ... . .... . •... . •....... . sticky cinquefoil 
Salsola kali .. ..... . .. . . . • . .. .......•..... .. . . ..... Russian thist le 
Sanguisorba minor . . . . . .. .. ...••....•.. . ..•..... ... ... small burnet 
Senecio integerrimus ... . ... . .. ... ..... . ... . .... . .. western groundsel 
Sisymbrium al tissimum . . ..... . . . ..... .. .. . . . ....... tumble mustard 
Taraxacum officinale . . ....... . .. . .... .. . .. ... • ....... . .. dandel ion 
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