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PLANT COMMUNITIES AND HABITAT TYPES OF
THE MEADOW CREEK EXPERIMENTAL WATERSHED

INTRODUCTION

Today's society is demanding more and more from a diminish-

ing pool of natural resources. This is true of renewable as well as

non-renewable resources, for as urban sprawl occupies additional

land our productive base is obviously lessened. With higher levels of

production being demanded of our remaining lands, a more intensive

management scheme is becoming a necessity.

Management of rangelands is based on the sustained harvest of

vegetation or its related products. Vegetation forms the immediate

environment of man and his domesticated animals over much of the

earth's surface. To maintain the status quo, vegetation and botanical

organisms must remain prevalent. If this is to be accomplsihed, the

modern land manager must increase his understanding of the lands

present characteristics, its vegetation, and its potentials.

A means of recognizing land entities and their environmental

potentials is needed if we hope to optimize production and simultan-

eously maintain a viable resource base. The approaches to assess

land capability are quite variable. One method is the delineation of

plant communities or homogeneous stands of vegetation. Man also

has at his disposal an array of equipment capable of quantifying
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innumerable environmental parameters. The use of such equipment

to detect environmentally similar units, however, could prove to be

prohibitively time consuming and expensive, and often would not yield

the sensitivity demonstrated by vegetation which assimilates and

responds to a large number of interacting stimuli.

A plant community is a function of the interacting environmental

factors specific to a location and the genetic potential of the vegetation

capable of occupying the site. The presence of vegetation, however,

may modify the environment to such a degree that adjustments within

the community, or succession, may occur, So in essence the com-

munity determines many of the characteristics of its own habitat.

Eventually a community reaches a state of equilibrium with both the

biotic and abiotic factors of its environment. This climax vegetation

then maintains itself indefinitely unless disturbed by outside forces.

The area supporting a climax community and all other areas capable

of eventually supporting the same climax vegetation are classified as

a habitat type (Daubenmire, 1952).

One of the objectives of nearly any science is to predict and

control. Vegetation is dynamic, and only through careful scrutiny of

successional processes can one gain an ability to predict natural

trends. A landscape classification system based on the habitat type

concept allows the most predictions about a unit from a knowledge of

its position in succession. A habitat type map usually remains valid
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when a forest is logged or a grassland is exposed to a different grazing

regime. Following such treatments habitat type determinations are

still possible, for some species characteristic to the type generally

remain, regardless of disturbance severity. A number of actions may

disturb a climax cover and bring about retrogression. If this action

is temporary and the abiotic characteristics of the environment have

not been altered, succession leading back to the previous climax

vegetation normally follows. Thus, fundamental ecological boundary

lines usually remain valid despite successional fluctuations within a

unit.

The applicability of a classification scheme is always a question.

In answering one may refer to a long list of potential public and pri-

vate users. Kuchler (1967) stated that it is not for the vegetation

mapper to say what his maps are good for. His task is simply to

make his work accurate and clear. Those concerned with achieving

the most stable, secure, and profitable use of the land will find it

advantageous to consult his vegetation maps.

Objectives

The Pacific Northwest Forest and Range Experiment Station at

La Grande, Oregon has embarked on a long term study of the Meadow

Creek watershed. When the study was initiated the ecological status

of the area was not well defined. This project will enable more
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accurate interpretation of research data and enhance the transfer of

information to other areas. The objectives of this study were:

1. To identify and map the experimental area of Meadow Creek

watershed by existing vegetation.

2. To identify and map the experimental area of Meadow Creek

watershed by habitat types.
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STUDY AREA

Location

The study area is located on the 11,735 hectare Starkey Experi-

mental Forest and Range in Union County, Oregon. The Experiment

Station is approximately 50 Kilometers southwest of La Grande,

Oregon with primary access being by way of Oregon 244. The study

area proper lies within Township 3 South, Range 31 East of the

Willamette Meridian, and occupies portions of sections 19, 26-29,

and 32-35 (Figure 1). It is drained by Meadow Creek which flows to

the Grande Ronde and eventually to the Columbia via the Snake River.

Studies on the Meadow Creek experimental watershed were

designed to investigate cattle impacts on streambanks, livestock diets

and weight changes, plant community dynamics, invertebrate organism

populations, fish production, and water chemistry parameters under

each of several different livestock management schemes (Knight,

1978).

Five blocks of streamside habitat designated Phase I, Phase II,

Phase III, Phase IV, and Control were delineated on the watershed.

The Control section was disjoint from the main study area and was

furthest upstream. It was broken into three units A, B, and C and

was to be ungrazed by cattle for the duration of the study.

Phase I consisted of five units. This phase was under a
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Figure 1, Location of the study area.

rn



7

continuous grazing system with an additional unit being exposed to that

treatment each year.

Phase II also consisted of five units. Units 1 and 4 were on a

rest rotation system. Unit 3 was grazed continuously, and unit 2 was

grazed on a deferred rotation basis. Unit 5 served as a control

pasture and was ungrazed.

Phase III was surrounded by a game proof fence and was also

composed of five units. Units 1 and 4 were on a rest rotation system.

Unit 2 was grazed season long, and unit 3 was exposed to deferred

rotation grazing. Unit 5 served as a control pasture.

Phase IV consisted of two units. Unit A was grazed from

August 8 to September 5, and unit B was grazed from September 5 to

October 18. Stocking rates and rotation patterns on the study area

were outlined by Knight (1978).

Climate

Elevation on the study area ranges between 1,130 and 1,400

m. Starkey weather records, on, file with the Range and

Wildlife Habitat Laboratory in La Grande, Oregon, indicate the 27

year average annual precipitation at Starkey headquarters is 53 cm.

Snow during winter months may account for up to two-thirds of the

annual moisture, with rains in April, May and June accounting for

most of the remaining precipitation. Midsummers are normally dry
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with fall rains usually initiating some herbage regrowth. Precipitation

during the 1976 growing season was near normal except for a dry

July and a wet August (Figure 2). Data for 1975 are not available.

The summer growing season averages 120 days with potential for

frost existing in any month. The mean temperature in July is 18°C

and in January -4°C.

Geology

There are no published accounts of intensive geologic investiga-

tions on the Starkey Experiment Station proper. A brief summary of

geologic events for the Blue Mountain region is presented to augment

an understanding of the ecosystem's evolution.

During the late Cretaceous period (75 to 60 million years before

present) the waves of the Pacific Ocean lapped against the present

location of the Blue Mountains. During the early and middle Eocene

epoch (60 to 50 million years before present) the earth's crust was

differentially upheaved, folded, and fractured. Gradually, the floor

of the Cretaceous ocean rose above water, forcing the Oregon coast-

line westward beyond its present position. Then followed a long inter-

val of erosion during which the land was reduced to a plain only

slightly above sea level stretching east beyond the Blue and Wallowa

Mountains into Idaho. During the middle Miocene there was vigorous

volcanism in the ancestral Cascades and Blue Mountains. The whole
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of north - central Oregon, most of eastern Washington, and part of

Idaho were overwhelmed by floods of Columbia River basalts. The

depressions on this surface were gradually filled; then hills were

submerged, and finally even the mountains including most of the

peaks of the Blue and Wallowa mountains were buried. By the close

of activity, most of Oregon and Washington had been changed to a

vast and almost level plateau. By the end of the middle Miocene,

most of the plateau was not far above sea-level, for the land had

sagged repeatedly under the heavy load of lava. There were no Blue

or Wallowa Mountains, only clusters of volcanic cones rising above

the basaltic flats. The Pliocene epoch saw the rising of today's Blue,

Wallowa and Ochoco Mountains (Williams, 1948).

McKee (1972) reported the overall structure of the Blue Moun-

tains as a large, asymmetric anticline with a steep north flank and a

gentle south flank. Thus the Blue Mountains rise sharply from the

Columbia Plateau, but merge gradually into the high plateau country

to the south. Starkey Experimental Forest and Range lies just south

of the Blue Mountain Anticline (Walker, 1973). Physiography of the

Starkey is characterized by broad, rolling uplands separated by

moderately deep canyon drainages; elevations vary between 1,070 m

to 1,525 m (Skovlin et al. , 1968).

A more recent geologic event, the activity of Mt. Mazama, has

also exerted influence on the region. The last Mazama eruption was
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dated at 6,600 years before present by Allison (1966). Borchardt

et al. (1973) observed volcanic ash deposits 18 cm thick in peat bogs

in the Elkhorn Mountains and at Hurricane Creek, between Enterprise

and Joseph. Carbon 14 analysis of peat samples above and below ash

deposits were consistent with the Mazama event. These two areas

lie respectively southeast and eastnortheast of Starkey. Thus it is

not unreasonable to expect equivalent Mazama ash deposits on the

Experiment Station. Both Strickler (1966) and Stevenson (1950)

document the presence of ash soils on the study area.

Soils

Five soil series occur on the study area (Burr, 1960). Two

series, To lo and Klicker, are found under timber, with the remaining

series, Veazie, Rock Creek, and Snipe, being common to upland

grasslands and meadows. An abbreviated description of each series

according to Strickler (1966) follows. Complete descriptions are

found in Appendix I.

To lo soils are well drained, medium-to fine textured regosols

developed from volcanic ash. They are young soils with little text-

ural or structural development but have color and organic differ-

entiations. The series is commonly found over older buried soils on

north aspects and on gentle sloping plateaus. The buried B2 hori-

zons, generally silty-clay loam in texture, range from five
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cm to 61 cm in thickness and contain plentiful roots, primarily of

trees and shrubs.

The Klicker series is a well-drained, moderately fine textured

"Western" brown forest soil developed in residuum from basalt and

commonly found on moderate slopes of south aspect. Clay and

structural grade increase gradually with depth. Gravel size frag-

ments of the parent material occur throughout the profile, and

volcanic ash is present in variable amounts. Average soil depth is

45 cm.

The Rock Creek soils are well drained, fine textured, and very

stony prairie-like Lithosols developed from basalt. The series most

prominent characteristics are its shallow depth and extreme stoni-

ness. Depth to bedrock ranges between seven and 30 cm with stones

and gravels often making up 60 percent of the profile volume. The

surface is generally covered with a gravel "pavement." Frost

heaving is very active, causing pedestalling of plants and hindering

seedling establishment.

The Snipe very stony silt loams occur on moderate to very

steep south-facing slopes and are closely associated with the Rock

Creek and Klicker series. These soils are moderately drained,

fine-textured "prairie-like" in character, developed from fragmented

basalt over solid bedrock. They have moderately to strongly

developed textural and structural profiles. Permeability through the
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B horizon is moderately slow; through bedrock very slow. Because

of their location on steep south aspects, alternate freezing and thaw-

ing is a common occurrence in spring and late fall, resulting in some

solifluction and terracing. Depth for the described profile is

51 + cm.

The Veazie series is a young alluvial soil on level bottomlands

along major drainages. Parent materials are sediments of basaltic,

tuffaceous, and acidic rocks. The solum is moderately to well

drained, medium to moderately coarse textured, and ranges from

31 to 92 cm in depth to various sand and gravel substratums.

History of Use

Beginning in 1865, cattle (Bos taurus) made light use of the

study area. From 1885 until shortly after the turn of the century

both sheep (Ovis aries) and cattle were grazing on the area heavily

(personal communication, Skov lin, 1975). Records beginning in 1910

showed the area was grazed by cattle, horses (Equus caballus), and

sheep at a stocking rate of about . 61 hectares per AUM (Skov lin

et al., 1976). According to Driscoll (1955) the allotment was set

aside for grazing management research in 1940, and a two-unit,

deferred-rotation system of management was begun in 1942 (Harris,

1954). The nontimbered grasslands were classed as being fair to

very poor in condition when the station was established in 1940
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(Strickler, 1966). Harris (1954) reported that range condition had

improved between 1939 and 1947. Density of Agropyron spicatum

increased 252 percent over that period, while Poa sandbergii showed

a density reduction of 48 percent. With the exception of some

experimental pastures, the allotment has been conservatively grazed

by 835 head of cattle, for a four month season, since 1942 (Driscoll,

1955 and Strickler, 1966).

The Starkey area also serves as summer to yearlong range for

mule deer (Odocoileus hemionus hemionus), and as spring and fall

migratory range for Rocky Mountain elk (Cervus canadensis nelsoni).

During winters of light snow fall, elk may remain in the area contin-

uously. Deer use averages 6.92 days per hectare and elk use

averages 3.7 days per hectare annually (Skov lin et al., 1968).

Since about 1920, big game have steadily increased until they are

presentely utilizing about one-fourth of the local forage supply

(Skov lin et al. , 1968).

According to Driscoll (1955) logging activity on Starkey began

in 1893. The north portion, including the study area proper, was

logged of all merchantable timber. At the turn of the century, logs

were driven on Meadow Creek at high water and with the aid of splash

dams. Later the original channel was altered in places to accomo-

date a logging railroad which operated on the stream in the 1930's.

In the early 1950's an access road was constructed along a 1 mile



15

stretch of the Meadow Creek bottom and later old logging slash was

machine piled, burned, and the disturbed area seeded with grass

(personal communication, Skov lin, 1975). Slash on the remaining

portions of the study area had previously been broadcast-burned

(Skov lin et al., 1976). Skov lin reported no wildfires on the area in

this century, but fires of variable severity have occurred in most of

the forested types at one time or another (Strickler, 1966; and

Hall, 1976).
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LITERATURE REVIEW

Ecological Concepts

The classification system adopted for this project is based on

the habitat type concept of Daubenmire (1952). This system is a

synthesis of old and new world ecological philosophies and appears

especially well suited to the western United States. The Daubenmire

system has rapidly gained acceptance and has been used for classifi-

cation of large tracts in both the United States and Canada (Dauben-

mire, 1952; Ogilvie, 1961; Ogilvie, 1963; Corliss and Dyrness,

1965; Baily, 1966; Dyrness and Youngberg, 1966; Franklin, 1966;

Hall, 1966; Daubenmire and Daubenmire, 1968; Reed, 1969; McLean,

1969; Daubenmire, 1970; McLean, 1970; Hines, 1971; Sawyer and

Thornburgh, 1971; Pfister, 1972; Hall, 1973; Wirsing, 1973;

Dyrness, Franklin, and Moir, 1974; Pfister et al., 1977; Cooper,

1975; Wirsing and Alexander, 1975; Vol land, Hoffman and Alexander,

1976).

Three ecological principles are fundamental to the habitat type

concept. They are the existence of:

1. plant communities

2. successional processes

3. climax communities.
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Plant Communities

For practical purposes, plant communities may be considered

subdivisions of a vegetation cover (Muller-Dombois and Ellenburg,

1974). According to Daubenmire (1968) plant species tend to be

grouped in different combinations forming more or less definite

entities. Each of these is characterized by certain species which

are inconspicuous or unrepresented in other communities. Whenever

areas of equivalent environment are encountered essentially the same

plant assemblage reappears. Communities may be delineated by

spatial changes in species composition, changes in spacing and

height of plants, changes in growth form or life form, or seasonal

plant responses of other vegetation properties (Muller-Dombois and

Ellenburg, 1974).

In this paper a plant community is defined as an assemblage of

plant species which is homogeneous in appearance and is by virtue

of some character distinguishable from all adjacent vegetation. The

word community may be used for any assemblage of organisms, and

it may be used in an abstract or concrete sense (Daubenmire, 1968).

Succession

Succession is based on the premise that plant communities have

boundaries in time. Tans ley (1920) defined succession as the gradual
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change which occurs in vegetation of a given area of the earth's

surface on which one population succeeds the other. Clements (1916)

distinguished six subcomponents of succession: (a) nudation, or the

exposure of a new substrate; (b) migration, or the arrival of dis-

seminules; (c) excesis, which refers to germination, establishment,

growth and reproduction; (d) competition, which may result in

species replacement; (e) reaction, which involves a habitat change

through the species; and (f) final stabilization or climax. Dauben-

mire (1966) subscribed to essentially the same philosophy as

Clements but emphasized that environmental changes are definitely

related to changes in plant populations. He stated that no two

sequential communities have the same influence in modifying the soil

and atmosphere, or in attracting animal life. Daubenmire agreed

with Weatherell's (1957) statement that often a given community must

await the attainment of special conditions produced by an earlier one

before it can make its appearance.

Succession is sometimes divided into primary and secondary

succession. Primary succession is the community formation pro-

cess that begins on a substrate which has never supported vegetation.

Secondary succession involves the evolution of plant communities on

an area which has suffered some partial disturbance such as fire,

logging, or overgrazing. In this paper succession should be inter-

preted as secondary succession.
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Climax Communities

As succession proceeds within a community inter and intra

specific competition eventually hinders growth and reproduction of

species having inferior capacities to endure crowded conditions

(Daubenmire, 1968). These plants eventually disappear from the

community. Those species remaining on the site fall into a state of

dynamic equilibrium with both the biotic and abiotic elements of the

environment and gain essentially permanent occupancy of the area.

A community is considered climax if it appears to be self regener-

ating (Daubenmire, 1952) or there is no concrete evidence that it is

followed by a different subsequent community (Daubenmire, 1968).

Daubenmire (1952) used the term association when referring to a

community consisting of climax vegetation.

Daubenmire's concepts concerning climax communities are

synonymous with the polyclimax approach of Tans ley (1935). Climax

vegetation which is characteristic of undulating topography and loamy

soils that are moderately drained, is termed a climatic climax.

Whenever soil becomes sufficiently shallow, stony, poorly drained,

or chemically abnormal to produce a significantly different climax

vegetation, it is called an edaphic climax. The term topographic

climax refers to well-differentiated climaxes that are restricted to

special micro-climates such as those of slopes that face steeply to



20

north or south. Zootic climaxes may be derived from any of the

above climaxes and maintained by recurrent grazing and trampling.

Pyric communities are established when vegetation has attained an

equilibrium with a particular frequency and intensity of burning.

Climatic, edaphic, and topographic climaxes are classified as pri-

mary climaxes; and zootic and pyric climaxes are called secondary

climaxes or disclimaxes (Daubenmire, 1952, 1968, 1970). Dauben-

mire (1952) used the term habitat type to describe the collective

area which one association occupies, or will come to occupy as

succession advances. It must be emphasized that habitat type refers

to a collective land area and not to the vegetation occupying that

area.

Literature Pertinent to the Study Area

The Starkey Experimental Forest and Range falls within the

Abies grandis and Pseudotsuga menziessi zone as mapped by Franklin

and Dyrness (1973). Strickler (1965) has prepared an excellent

listing of the flora common to the Starkey experiment station and is

currently editing a revised edition.

A preliminary study of soils on the Starkey (Stevenson, 1950)

described five soil types and their accompanying vegetation. Burr

(1960), in a complete soil survey of the experiment station, found

nine soil series. Five series, To lo, Klicker, Rock Creek, Snipe,
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and Veazie, were mapped on the study area proper (Appendix I).

Strickler (1966) has provided a summary of the series and their

characteristic vegetation.

According to Strickler the To lo series commonly supports

dense stands of Abies grandis, Pseudotsuga menziesii, and Larix

occidentalis in the overstory. Common shrub species are Vaccinium

membranceum, Vaccinium scoparium, Chimaphila umbellata,

Spiraea betulifolia, and Linnaea borealis. Characteristic herbaceous

plants are Calamagrostis rubescens, Lupinus polyphyllus, and

Hieracium albiflorum.

The Klicker series normally supports Pseudotsugs menziesii,

Spiraea betulifolia, Arctostaphylos nevadensis, and Calamagrostis

rubescens when on north aspects. On south slopes Pinus ponderosa,

Symphoricarpos albz:2.s, and Carex geyeri are present. South slope

areas frequently border grassland types, and species such as

Festuca idahoensis, Agropyron spicatum, and Poa sandbergii some-

times dominate the understory composition.

The Rock Creek soils are very shallow and stony sites.

Species typically present include Poa sandbergii, Danthonia unispi-

cata, and Trifolium macrocephalum. Over fractured bedrock

Artemisia rigida forms a shrub overstory with Poa sandbergii and

Agropyron spicatum dominating the understory.

Vegetation on the Snipe soils is normally dominated by
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Agropyron spicatum. Eriogonum heracleoides, Lomatium ambiguum

and Phlox sp. are common fortis. These soils lie adjacent to

perennial streams in canyons, and forage species have been severely

overgrazed in the past.

The Veazie series is a young alluvial soil on level bottomlands.

Poa pratensis is the dominant species. Glyceria striata and Phleum

alpinism are common along streams. Scirpus spp. Eleocharis spp.

and numerous sedges and rushes form a dense cover in marshes and

bogs. Alnus incana, Crataegus douglasii, and Salix lasiolepis occur

in dense thickets or as scattered individuals. Much of the vegetation

on this soil was severely overgrazed when the experiment station

was established. Bromis inermis, Alopecurus pratensis and

Phleum pratense have been seeded on some areas and now dominate

many sites.

Hall (1973) has described the plant communities of the Blue

Mountains in eastern Oregon and southeastern Washington and has

published a key to the environmental indicator plants for the same

area (Hall, 1974). Daubenmire (1968 and 1970), Franklin and

Dyrness (1973), and Hall (1966) described habitat types which are

common to the study area and provide excellent discussions on the

successional processes within the region.

Grazing animals, through their selective feeding habits, may

significantly alter the species composition on an area (Daubenmire,
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1952; Krueger and Winward, 1977). Pickford and Reid (1948) have

examined forage utilization on the Starkey experiment station. They

described three range types: grasslands, pine bunchgrass, and

pinegrass-elk sedge.

On a green weight basis, grassland types produced 1,256 kg

of herbage per hectare with 290 kg being utilized. Twenty-five

species of grasses were found on the area, and these constituted

65 percent of the utilized forage. Five grasses, Poa sandbergii,

Agropyron spicatum, Agrostis diegoensis, Koeleria cristata, and

Danthonia unispicata, contributed 46 percent of the utilized forage.

Agropyron spicatum produced only ten percent of the total vegetation

yet furnished one fourth of the entire grassland forage.

On the pine-bunchgrass range total herbage production was

1,003 kg per hectare with 200 kg of forage utilized. Grasses, forbs,

and shrubs constituted 58, 34, and 8 percent of the cattle diet while

contributing 47, 45, and 7 percent to total herbage production. Of

the grasses and grasslikes, Carex geyeri, Festuca. idahoensis,

Koeleria cristata, and Agropyron spicatum constituted 28 percent

of the utilized forage. In the forb category Hieracium spp. accounted

for 13 percent of the cattle diet. Shrubs were not considered to be

a major forage component.

On the pinegrass-elk sedge range type Calamagrostis rubscens

and Carex geyeri produced about 30 percent of the total vegetation
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yet constituted 57 percent of the animal diet. No one forb or shrub

appeared to be a major component of the cattle diet. Average

herbage production in this type was 705 kg per hectare with 122 kg

of forage utilized.

Skov lin (1961) studied the relative utilization of important

forage plants in the Blue Mountains and reported similar patterns of

forage use. Pickford and Reid (1948) and Skov lin (1961) reported

that cattle preferred the pine -bunchgrass forage in the early grazing

season followed by a shift to grassland types after midseason.

Edgerton and Smith (1971) discussed the spring, summer, and

fall diets of deer and elk on the Starkey experiment station.

Habitats were classified as grasslands, open forest, and dense

forest. Carex geyeri, in the open forest, was the most preferred

species in all seasons and proved to be the staple big game forage.

In the early spring both deer and elk fed primarily in grassland and

open forest areas where succulent forbs were available. Early

summer saw a shift to forest habitats for food and cover. Carex

geyeri and shrubs replaced the forb component of the diet. Fall

grazing was also based primarily in forest types with Carex geyeri

and shrubs providing the bulk of the diet. A slight increase in the

utilization of grasses was reported and correlated to the fall green-

up of grassland species.
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METHODS

Vegetation Sampling - Riparian Meadows

Sampling of meadow vegetation was performed in conjunction

with the U. S. Forest Service Meadow Creek riparian grazing pro-

ject. The purpose of the project was to determine the impacts of

cattle grazing on the riparian and aquatic communities of Meadow

Creek. There were 20 geographic units in the project, with three

units serving as controls. Each unit contained an exclosure which

served as a control for the grazing treatment being applied to that

particular area. A 50 meter permanent transect was established in

each unit and its accompanying exclosure. Normally two 25 meter

lines were marked with metal stakes. Occasionally meadow confor-

mation was so restricting that utilization of 25 meter lines was not

possible. When this occurred two 17 meter lines and one 16 meter

line were used. A total of 40 transects were established and mapped

to prominent reference points. Transect location maps are on file

with the Range and Wildlife Habitat Lab in La Grande, Oregon.

The plot selected for sampling was a 20 X 50 centimeter

frame (Daubenmire, 1959). Frequency as defined by Cain and

Castro (1959) was used to quantify herbaceous species. Preliminary

sampling found six species (Alopecurus pratensis, Phleum pratense,

Poa compressa, Poa pratensis, Achillea milleforli-m, and
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Taraxacum officinale) approaching a frequency of 100 percent. To

gain sampling sensitivity a 10 X 10 centimeter nested plot was

added to the frame and used for sampling those species. Samples

were taken on the right side of the tape with the plot being advanced

in half meter increments for a total of 100 observations per transect.

Estimations of percent cover as defined by Dayton (1931) for grasses,

forbs, mosses, litter, rock, and bare ground were made in every

fifth plot. Shrub cover was quantified with the line-intercept method

(Canfield, 1941).

Vegetation Sampling - Upland Vegetation

Preliminary sampling locations were chosen with the aid of

aerial photographs. Additional locations were selected as recon-

naisance of the area revealed communities not discernible on the

photographs. Twenty-five meter transects were located in areas

felt to be representative of the communities being sampled. Eco-

tones were avoided in all cases and transects were situated parallel

to the contour to avoid environmental gradients influenced by topo-

graphy. One hundred fifty one transects were established, marked

with metal stakes, and referenced to prominent trees, land forms,

or fence corners. Transect locations were also marked and

numbered on an aerial photo overlay.

Herbaceous species were quantified with the aid of a 20 X 50
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centimeter Daubenmire frame. Sampling was on the right side of the

tape with the plot being advanced in one meter increments. Rooted

density (Cain and Castro, 1959) and cover estimates were recorded

for each species within the frame. Only cover estimates were re-

corded for trailing, mat forming species. Presence only was noted

for . Polygonum douglassi and Epilobium paniculatum. These two

species were nearly omnipresent on the grasslands and had a wiry

growth form for which cover estimation was extremely difficult.

Estimations of percent area covered by herbaceous vegetation,

mosses and lichens, litter, bare ground, and rock were also re-

corded for each plot.

Shrub cover was quantified via the line intercept method

(Canfield, 1941). A belt transect (2 X 25 meters) was used to

sample density of tree species (Smith, 1966). Diameter breast-

height was recorded for each species occurring in the plot and con-

verted to basal area. Percent canopy cover was obtained with the

aid of a type C forest densiometer (Lemmon, 1956). Readings were

taken at the 0, 5, 10, 15, and 20 meter positions of the tape and

averaged for the transect.

Data Analysis

Data for each parameter were averaged by transects. Plant

communities and habitat types were grouped via the association table
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process as outlined by Mueller-Dombois and Ellenburg (1974).

Dominance, as expressed by percent cover, was the parameter

utilized for assignment of community names. Following assignment

of transects to community types, data were averaged for each

community. Composition of herbaceous vegetation, expressed as a

percentage of total herbaceous cover, was calculated for each

species.

Habitat types were determined by grouping selected species

found to be indicators of the published habitat types. Data were not

averaged in this case, because many areas which fell in the same

habitat type were in various stages of succession.

Mapping,

Initial mapping of riparian meadow communities was performed

on aerial, color photo overlays (1976 flight, scale 1: 1,483). Scale

was determined by comparing distances on topographic maps with

distances measured on the photos. Photos were property of the

U. S. Forest Service and were on file with the Range and Wildlife

Habitat Lab in La Grande, Oregon. A reconnaisance of the meadow

was made, with photos in hand, for further refinement of community

boundaries and detection of communities not discernable on the

photographs. Communities were named after those species which

contributed the largest proportion to herbaceous ground cover.
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Final mapping was performed with the aid of stereoscopic viewing

and the aerial photo overlays.

Mapping of,upland communities followed essentially the same

processes outlined above. Aerial photos utilized were black and

white contact prints (8-9-1970 scale 1 :20, 000) purchased from the

U. S. Forest Service in Portland, Oregon. Actual scale proved to

be 1:17,040.

Mapping of upland habitat types involved a synthesis of the

transect data, the community map, and site specific notations re-

corded throughout the study. While community assignments were

based simply on recognizing dominant species (based on cover),

habitat type determinations required recognition of indicator species,

reproduction and seedling establishment, topographic features, and

indications of past site disturbances. Consideration of these

factors occasionally resulted in the classification of areas support-

ing identically named plant communities into two or more habitat

types. In a cursory examination of the habitat type map it appeared

that the community boundaries were identical to the habitat type

lines. While this is often the case it mist be emphasized that many

communities may be seral to two or more habitat types. Thus,

community boundaries may not be synonymous to habitat type lines.
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RESULTS AND DISCUSSION

Riparian Meadows

Analysis of frequency data obtained from riparian meadows

indicated that transects were not sufficiently stratified for adequate

delineation or quantification of individual communities. However, a

map of meadow communities was constructed (Figures 3-8 in

packet) via reconnaissance methods with 44 vegetation types (Table 1)

being delineated on approximately 49 hectares. Meadow Creek pro-

per occupied 6.7 hectares of the meadow area. Nine communities

occupied area totaling more than one hectare. Each of these is

briefly discussed in the following section. The area occupied by

these nine communities and Meadow Creek proper constituted 80

percent of the meadow.

Figure 3 delineates the Control areas of the Forest Service

riparian grazing study and is disjoint from the main body of the

study area. Figures 4, 5, 6, and 7 delineate the meadow areas of

Phases I through IV, respectively, and are of adjoining units.
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TABLE 1. INDEX NUMBER, COMMUNITY DESIGNATION, AND
AREA IN HECTARES OF RIPARIAN PLANT
COMMUNITIES.

Index
No. Community Designation hectares

1 Carex lanuginosa Carex aquatilis 6.01
2 Alopecurus pratensis Bromus inermis 5.41
3 Potentilla gracilis / Poa spp. 5.12
4 Phleum pratense - Poa spp. 4.46
5 Poa spp. 3.34
6 Gravel bars 3.21
7 Veratrum californicum 1.67
8 Pseudotsuga menziessi / Symphoricarpos albus 1.62
9 Scirpus microcarpus Juncus balticus 1.56

10 Picea engelmanni / Scirpus microcarpus -
Carex lanuginosa .83

11 Potentilla gracilis / Phleum pratense . 73
12 Crataegus douglasii - Symphoricarpos albus . 64
13 Poa sandbergii / Eriogonum heracleoides .58
14 Scirpus microcarpus - Carex lanuginosa .59
15 Pinus ponderosa / Symphoricarpos albus .48
16 Symphoricarpos albus / Poa spp. .41
17 Pinus contorta / Agropyron subsecundum -

Phleum pratense .41
18 Scirpus microcarpus - Phleum pratense .39
19 Phleum pratense - Scirpus microcarpus .36
20 Juncus balticus - Scirpus microcarpus .23
21 Pinus contorta / Carex lanuginosa

Carex aquatilis .23
22 Alnus incana .38
23 Solidy2, 2 canadensis - Potentilla gracilis . 18
24 Pinus contorta / Phleum pratense .18
25 Potentilla gracilis / Agropyron subsecundum -

Phleum pratense .18
26 Poa spp. - Festuca ovina .17
27 Carex lanuginosa . 15

28 Phleum pratense - Festuca ovina . 14
29 Bromus inermis .13
30 Pinus contorta / Poa spp. - Phleum pratense .12
31 JuncLzs balticus . 11

32 Carex lanuginosa Scirpus microcarpus . 09
33 Crataegus douglasii .08
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TABLE 1. Continued

Index
No. Community Designation hectares

34 Carex aquatilis - Deschampsia caespitosa .08
35 Pinus contorta / Poa spp. .08
36 Eriogonum heracleoides / Poa spp. .08
37 Alnus incana - Crataegus douglasii -

Symphoricarpos albus .04
38 Potentilla glandulosa / Agropyron spicatum .04
39 Salix lasiolepis / Scirpus microcarpus . 04
40 Poa spp. Bromus carinatus .03
41 Phleum pratense - Bromus inermis .02
42 Stipa occidentalis - Poa spp. .02
43 Symphoricarpos albus / Phleum pratense .02
44 Potentilla glandulosa .02

Mosaics 1. 74
Meadow Creek 6. 73
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DESCRIPTION OF RIPARIAN COMMUNITIES

Carex lanuginosa - Carex aquatilis (Index no. 1)

This sedge community was typically found on marshes or boggy

areas that normally held standing water until late summer. Even

after surface moisture disappeared the soil surface remained quite

moist on these areas. Species diversity was at its lowest in this

community with Carex lanuginosa and Carex aquatilis clearly domin-

ating the herbaceous cover. An occasional tuft of Deschampsia

caespitosa occurred, but it appeared that the environment was too

hydric for this species to flourish. This community occupied

approximately six hectares of the streamside meadows.

Alopecurus pratensis Bromu.s inermis (Index no. 2)

This community was dominated by two introduced (Hitchcock and

Cronquist, 1973), European, pasture grases, Alopecurus pratensis

and Bromus inermis and occupied 5.4 hectares. These species were

frequently seeded on meadows by the U. S. Forest Service as part

of their range rehabilitation program (Hall, 1973).

Alopecurus pratensis is especially adapted to river bottoms

subject to overflow. This species begins to bloom early in the

spring and continues to head as long as moisture is available. It is

quite palatable and recovers from grazing relatively rapidly
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(Hafenrichter et al. , 1968).

Bromus inermis is adapted to fertile, well drained, soils in the

intermountain region (Hafenrichter et al., 1968). It possesses many

of the desireable traits of pasture grasses and its northern strains

are noted for their more uniform production throughout the growing

season (Hafenrichter et al. , 1949). Hitchcock (1935) noted that this

species was more drought resistant than Phleum pratense. On

Starkey Bromus inermis was one of the last meadow grasses to

mature and produced foliage growth later than Alopecurus pratensis

or Phleum pratense.

Potentilla gracilis Poa spp. (Index no. 3)

The Potentilla gracilis - Poa community occurred on 5.1

hectares. It was typically found on portions of the meadow subject

to earlier moisture depletion than surrounding types. Potentilla

gracilis is a native, perennial forb (Hitchcock and Cronquist, 1973).

It is normally a trace component of mountain meadows and is an

increaser under heavy grazing (Reid and Pickford, 1946).

Three species of Poa were commonly associated with this and

numerous other meadow communities. The most commonly occur-

ring were Poa pratensis and Poa compressa. On the drier sites

Poa sandbergii was frequently detected. Poa pratensis is an intro-

duced species (Hitchcock and Cronquist, 1973), and its presence in
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significant amounts is deemed evidence of past abuse (Reid and

Pickford, 1946). Both Poa compressa and Poa pratensis are often

considered weedy species in the West and once established become

quite difficult to displace. On the other hand both species are valued

for their soil stabilization properties (Hafenrichter et al. , 1968).

Phleum pratense Poa spp. (Index no. 4)

The Phleum pratense Poa spp. community was found on appro-

ximately 4.5 hectares of the meadow. Phleum pratense is an intro-

duced, European, pasture grass which has freely escaped over much

of the United States (Hitchcock and Cronquist, 1973). Hall (1973)

reported this specis to be moderately palatable and an indicator of

past logging, road construction, or site rehabilitation. On Starkey

Phleum pratense appeared quite capable of volInteer establishment

on recent alluvial deposits. Poa pratensis and Poa compressa were

commonly associated grasses on mesic sites. Poa palustris and

Scirpus microcarpus were often associates on areas susceptible to

spring flooding or seasonal soil saturation. The most frequently

associated forbs were Taraxacum officinale and Potentilla gracilis.



36

Poa spp. (Index no. 5)

While much of the area adjacent to Meadow Creek has been

seeded to pasture grasses, numerous smaller areas were found which

had not been improved. These areas were typically dominated by

species of the genus Poa. Three and three-tenths hectares were

classified in this category. On the more xeric sites Poa sandbergii

was dominant. The mesic locations supported Poa pratensis and

Poa compressa,. with Achillea millefolium, Taraxacum officinale, and

Potentilla gracilis being the most frequently encountered forbs. On

hydric areas, Poa palustris, a native of Europe (Hitchcock and

Cronquist, 1973), was encountered. Associates on these moist

areas were Carex aquatilis, Scirpus microcarpus, Trifolium repens,

and Taraxacum officinale.

Gravel bars (Index no. 6)

Immediately adjacent to Meadow Creek were numerous recently

exposed or deposited gravel bars on which a soil had not yet develop-

ed. Many of these areas are seasonally inundated by the fluctuating

flow of Meadow Creek. Three and two-tenths hectares were classi-

fied in this type. Herbaceous vegetation composition was quite

variable on these sites, but the lists of pioneering plants were nor-

mally very similar from site to site. Individual plants were usually
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quite dispersed, and it was questionable whether or not there was

any intra- or interspecific interaction as is normally found in plant

communities. It was felt, however, that the relatively strong and

common affinity for this environment demonstrated by these species

was worthy of mention. The following species were typically found

on these areas: Mentha arvensis, Monardella odoratissima,

Epilobium watsonii, Equisetum arvense, Trifolium wormskholdii,

Trifolium repens, Mimulus guttatus, and Verbascum thapsus.

Veratrum californicum (Index no. 7)

Approximately 1.7 hectares of the meadow were dominated by

Veratrum californicum. Typically this species favored sites having

relatively high soil moisture or sub-irrigation. Veratrum californi-

cum is poisonous to livestock, fowl, and humans; and is credited

with inducing monkey-face lambs when fed to ewes during the second

and third weeks following conception (Kingsbury, 1964). Observation

on the study area indicated that this species was utilized later in the

grazing season, but not in sufficient quantities to cause apparent

symptoms.

Associated species varied considerably. Occasionally this

species became so dense it excluded virtually all others from a site,

Typically, however, plants were less dense and introduced grasses

such as Poa pratensis, Phleum pratense, and Alopecurus pratensis



38

were encountered. Frequently detected forbs included Agastache

urticifolia and Urtica dioica.

Pseudotsuga menziesii Symphoricarpos albus (Index no. 8)

The composition of the Pseudotsuga menziesii - Symphoricarpos

albus community adjacent to Meadow Creek closely resembled the

community description furnished for the upland sites. Symphori-

carpos albus, however, more clearly dominated the understory on

the lowland areas. This was probably related to deeper soils and an

improved moisture regime in this riparian zone. One and six-tenths

hectares were occupied by this community.

Numerous stumps and the trace occurrence of forest species

such as Carex geyeri, Fragaria vesca, and Thalictrum occidentale

suggested that much of the meadow which was presently supporting

introduced pasture grasses may have been a Pseudotsuga menziesii -

Symphoricarpos albus community in the past. This applied

especially to that portion of the meadow adjacent to the road.

Occupation of these sites by grasses appeared nearly complete,

however, and little it any successful Pseudotsuga menziesii regen-

eration was observed.
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Scirpus microcarpus (Index no. 9)

The Scirpus microcarpus community was typically found on

marshy areas or sites immediately adjacent to Meadow Creek. It

occupied approximately 1.5 hectares. On streamside areas associ-

ated species were Juncus balticus, Juncus ensifolius, and Carex

aquatilis. On seasonally wet areas Phleum pratense, Poa pratensis,

Poa palustris, Glyceria striata, and Agrostis exarata were accom-

panying species.

Much of the ecotonal area between the aquatic portion of Meadow

Creek and the terrestrial communities was occupied by Scirpus

microcarpus. Where it was feasible this belt of vegetation was out-

lined on the map, but quite often this type occupied such a narrow

strip that it could not be delineated.
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UPLAND PLANT COMMUNITIES

Seventeen upland plant communities, occupying 1,077 hectares

(Table 2) were mapped (Figure 8) on the study area. These included

seven grassland, two shrub, and eight forest communities. Charac-

teristics of each community are noted in the following sections along

with brief discussions of character species. Complete summarized

data for herbs and shrubs sampled in each community are found in

Appendix III. Data for the Pinus ponderosa / Agropyron spicatum

and Pinus ponderosa / Poa sandbergii communities were respectively

included in the Agropyron spicatum - Poa sandbergii and the Poa

sandbergii - Agropyron spicatum community summaries. Herbaceous

vegetation was nearly identical in the respective communities and

plot size was insufficient to sample the Pinus component.
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TABLE 2. INDEX NUMBER, COMMUNITY DESIGNATION, AND
AREA IN HECTARES OF UPLAND PLANT COMMUNITIES
(See Figure 8).

Index
No. Community Designation hectares

1

2
3

Poa sandbergii - Danthonia unispicata 31. 7
14. 6

126. 6
Artemisia rigida Poa sandbergii
Poa sandbergii - Agropyron spicatum

4 Agropyron spicatum - Poa sandbergii 165.9
5 Festuca idahoensis Eriogonum heracleoides 13. 7
6 Eriogonum heracleoides Poa sandbergii

(south slope) 11.1
7 Erigogonum heracleoides Poa sandbergii

(north slope) 2. 6
8 Madia glomerata Poa sandbergii 2. 3

9 Pinus ponderosa / Poa sandbergii 2. 3
10 Pinus ponderosa Agropyron spicatum 11. 8
11 Pinus ponderosa / Festuca idahoensis 72. 5
12 Pinus ponderosa / Symphoricarpos albus

Carex geyeri 83. 9
13 Physocarpus malvaceus Poa 3. 4
14 Pseudotsuga menziesii / Physocarpus malvaceus 33.7
15 Pseudotsuga menziesii Symphoricarpos albus

Carex geyeri 300. 0
16 Pseudotsuga menziesii Linnaea borealis 130. 5
17 Abies grandis Linnaea borealis 70. 4
18 Riparian meadows 37. 1

Road 4. 9



Index no. Community designation

1 Poa sandbergii Danthonia uniSpicata

2 Artemisia rigida / Poa sandbergii

3 Poa sandbergii - Agropyron spicatum

4 Agropyron spicatum Poa sandbergii

5 Pestuca idahoensis / Eriogonum heracleoides

6 Eriogonum heracleoides / Poa sandbergii (south slope)

7 Eriogonum heracleoides / Poa sandbergii (north slope)

8 Madia glomerata / Poa sandbergii

9 Pinus ponderosa / Poa sandbergii

Road

42

10 Pinus ponderosa / Agropyron spicatum
11 Pinus ponderosa / Pestuca idahoensis Road

12 Pinus ponderosa / Symphoricarpos albus / Carex geyeri
13 Physocarpus malvaceus / Poa
14 Pseudotsuga menziesii / Physocarpus malvaceus
15 Pseudotsuga menziesii / Symphoricarpos albus / Carex geyeri
16 Pseudotsuga menziesii / Linnaea borealis

17 Abies grandis / Linnaea borealis
18 Riparian meadows

Figure 8. Upland plant communities of the Meadow Creek experimental watershed (Scale 1:17,040).
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DESCRIPTION OF UPLAND PLANT COMMUNITIES

Poa sandbergii - Danthonia unispicata (Index no. 1)

The Poa sandbergii - Danthonia unispicata community occupied

approximately 32 hectares on the study area. This community nor-

mally occurred on mid- to upper slopes but showed no differentiation

by aspect. On the areas sampled Poa sandbergii covered 7.94 per-

cent of the surface and accounted for 35 percent of the herbaceous

cover. Danthonia unispicata covered 3.31 percent of the area. The

most prevalent forbs associated with this community were Antennaria

luzuloides, Lomatium leptocarpum, Erigeron chrysopsidis, and

Sedum stenopetalum (Table 3). Nine transects were examined in

this community. Average herbaceous cover was 23 percent. Rock

and gravel accounted for 13 percent of the surface area, with bare

ground, litter, and moss averaging 35, 4, and 25 percent,

respectively.

Poa sandbergii may grow luxuriously in rich clay loam, but it

more typically inhabits shallower soils. It is one of the most

drought and grazing resistant bluegrasses. Due to its penetrating

masses of coarse, fibrous roots it can withstand trampling unusually

well; also it has the ability to initiate growth, flower, and mature its

seeds early in the season while moisture is still available (U. S.

Forest Service, 1937). On the Starkey Experiment Station Poa
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TABLE 3. PERCENT COVER, RANGE IN COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE POA SANDBERGII -
DANTHONIA UNISPICATA COMMUNITY.

Species Cover Range Constancy

Grasses

Poa sandbergii 7.94 5.00 - 11.52 100

Danthonia unispicata 3.31 1.16 - 5.56 100

Agropyron spicatum 1.82 . 00 - 4.24 78

Forbs

Antennaria luzuloides 1.43 .00 5.92 67

Lomatium leptocarpum 1.38 . 00 4.98 56

Erigeron chrysopsidis .94 . 00 4.20 78

Sedum stenopetalum .72 . 00 2.84 44

Camassia quamash . 64 . 00 2.20 33

Grindelia nana .52 . 00 2.92 67

Eriogonum heracleoides .38 . 00 - 3.00 22

Sisyrinchium inflatum .36 . 00 1.76 67
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sandbergii typically grows in small tufts. In this community it com-

monly occupies pedestals two to five centimeters in diameter. This

pedestaling coupled with numerous frost boils is evidence of sea-

sonally saturated soils and severe frost heaving. Burr (1960) and

Strickler (1966) related the Poa sandbergii - Danthonia unispicata

community with soils of the Rock Creek series. Strickler indicated,

however, that on Rock Creek soils vegetation composition and pro-

duction was quite variable and that interrelationships of soil depth,

topographic position, aspect, and degree of bedrock fracture

accounted for the variation. Depth to bedrock in this community was

approximately eight to ten centimeters, and it required numerous

attempts to suitably establish transect stakes. During the summer

months these soils quickly dried and nearly all species appeared

dormant. Summer or fall showers, however, may bring about a

rapid green up.

Strickler (1966) reported Trifolium macrocephalum as a

dominant forb in this community. Sampling in mid-June of 1966 did

not detect this species. A reconnaissance of the area in May of 1977,

however, verified its frequent occurrence over much of the area.

This community did not appear to be a major forage source for

cattle on the study area. The low stature of the dominant grasses

coupled with their low cover values and early dormancy make these

sites some of the least productive on the area. Hall (1973) under the
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heading of "bluegrass scabland" lists Poa sandbergii, Danthonia

unispicata, Trifolium macrocephalum, and Balsamorhiza sagittata

as decreasers and key plants in this community. Hall also advised

caution with early spring grazing due to potential trampling damage

of saturated soils and warned that there are no species suitable for

revegetation of this community should it be severely abused.

Artemisia rigida / Poa sandbergii (Index no. 2)

The Artemisia Poa sandbergii community covered

about 15 hectares of the study area. This community typically

occurred on mid- to upper slopes and demonstrated no aspect or

slope restrictions. Four transects were examined within this type.

The dominant species was the shrub Artemisia rigida with cover

averaging ten percent (Table 4). Cover for herbaceous vegetation

averaged seven percent with Poa sandbergii 5.27 percent

and Agropyron spicatum one percent. Frequently associated forbs

were Allium tolmiei, Lomatium spp. , Erigeron chrysopsidis, and

Sisyrinchium inflatum. Rock, bare ground, litter, and mosses and

lichens, respectively occupied 41, 30, 5, and 17 percent of the

surface.

One of the stands sampled also supported a sparse population

of Juniperus occidentalis. These well established old growth trees

were not randomly distributed over the area but were restricted to



TABLE 4. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES SAMPLED IN THE ARTEMISIA
RIGIDA - POA SANDBERGII COMMUNITY.
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Species

Shrubs

Cover Range Constancy

Artemisia rigida 9. 55 7. 64 13. 60 100

Grasses

Poa sandbergii 5.27 2.80 3.56 100

Agropyron spicatum .91 . 60 - 1. 44 100

Festuca idahoensis .08 .00 - .32 25

Forbs

Lomatium grayi .39 . 00 - 1. 40 50

Erigeron chrysopsidis .17 .00 - .24 75

Lomatium leptocarpum .13 .00 .52 25

Allium tolmiei .12 .00 - .36 50

Sisyrinchium inflatum .04 .00 - .08 75
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rock outcroppings within the area. Reconnaissance of the area re-

vealed numerous seedlings but no young or middle aged trees. With

the exception of the microsites already occupied, the area probably

cannot support Juniper as a dominant species.

This community, like the Poa sandbergii - Danthonia unispi-

cata community, is found on Rock Creek soils but is normally under-

lain by dense well-fractured basalt (Hall, 1966; Strickler, 1966; and

Daubenmire, 1970). According to Hall (1966) this very shallow soil

coupled with precipitation suitable for forest growth results in an

unusually harsh soil moisture regime. A few weeks after fall rains

begin, the soil becomes saturated and remains so until termination

of effective precipitation in the spring. As a result, soil aeration is

minimal for about six months of the year. Freezing and thawing

during these periods of saturation result in extremely active frost

heaving causing pedestaling of most grasses and young Artemisia

riziia. plants. During the summer, these soils tend to dry completely

to bedrock. The shrubs in this community retain active leaves

during summer, which clearly shows the vital importance of mois-

ture stored in the narrow confines of the fracture system of the

basalt (Daubenmire, 1970). The combination of soil saturation and

nearly complete drying paired with minimum moisture holding capa

city has a very selective influence upon plant species (Hall, 1966).

Daubenmire (1970) reported that Artemisia rigida is preferred
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browse for elk and that domestic livestock will consume it when grass

forage is not plentiful. Hall (1974) listed the Artemisia flowering

heads as highly palatable to game and livestock. On a general basis

these communities are poor sources of forage (Daubenmire, 1970

and Hall, 1974). Hall (1974) also stated that there are no forage

species suitable for revegetation of these sites.

Poa sandbergii Agropyron spicatum (Index no. 3)

Twenty-one transects were located within the Poa sandbergii -

Agropyron spicatum community. This community occurred on appro-

ximately 127 hectares. Fourteen transects occurred on Rock Creek

soils, six on Klicker, and one on the Snipe soil series. Slope ranged

from seven to thirty percent on the areas sampled, and faced all

quarters of the compass.

Herbaceous cover averaged 19 percent. Rocks and gravel

occupied approximately 20 percent of the surface, litter five percent,

mosses and lichens 25 percent, and bare ground 31 percent. The

grasses of this community (Table 5) were quite similar to the

Agropyron spicatum - Poa sandbergii community. Festuca idahoen-

sis and Koeleria cristata, both palatable forage species, did not

contribute substantially to ground cover in the Poa sandbergii -

Agropyron spicatum community. Danthonianispicata, not prominent

in the Agropyron spicatum - Poa sandbergii type, became a visible
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TABLE 5. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE POA SANDBERGII -
AGROPYRON SPICATUM COMMUNITY.

Species Cover Range Constancy

Grasses

Poa sandbergii 9.19 1.52 - 20. 80 100

Agropyron spicatum 3.78 .32 - 9. 72 100

Danthonia unispicata .53 . 00 - 2. 84 53

Forbs

Erigeron chrysopsidis 1.27 .00 - 4. 80 79

Eriogonum heracleoides .65 .00 - 4. 76 47

Sedum stenopetalum .49 . 00 - 3. 68 32

Lomatium grayi .48 . 00 - 2. 48 53

Camas sia quamash .46 .00 - 1. 60 16

Grindelia nana .41 .00 3.56 42

Antennaria luzuloides .32 . 00 - 2. 24 42

Sisyrinchium inflatum .28 .00 - 1. 04 68

Lomatium leptocarpum .27 . 00 - 1. 84 31
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component of the Poa sandbergii - Agropyron spicatum community.

The floristics of the forb component were nearly identical. Grindelia

nana became visible in this community, and the prominence of

Astragalus reventus was reduced sufficiently to be removed from the

list.

According to Pickford and Reid (1948) Poa sandbergii was the

most abundant forage species on Starkey. It produced 16 percent of

the total herbage but supplied only 11 percent of the forage. Thus,

its season long palatability is slightly less than that of some of the

choicer grasses with which it grows. Normally cattle do not

heavily utilize Poa sandbergii except in spring and early summer

before it dries (Harris, 1954). While this species is not a prime

forage producer its fibrous roots are of considerable value for their

soil stabilization properties.

.Agropyron. spicatum - Poa sandbergii (Index no. 4)

Approximately 166 hectares of the study area supported vege-

tation dominated by Agropyron spicatum and Poa sandbergii.

Agropyron spicatum is a typical perennial bunchgrass. It is dis-

tinctly drought resistant and is found chiefly on dry soils in the open

or in partial shade. It is one of the leading native western forages

and is a key species on many ranges (U. S. Forest Service, 1937).

According to Daubenmire (1940 and 1970) Agropyron spicatum
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withstands grazing well after it has matured and may be grazed down

to the soil surface without significant damage to the ecosystem.

Heavy grazing while the plant is flowering or forming fruits is always

injurious and may allow invasion of other species (Daubenmire, 1940

and 1970; Johnson, 1959). Franklin and Dyrness (1973) stated that

sheep grazing in this community may favor an increase of Poa

sandbergii over Bromus tectorum.

This community most frequently occurred on Rock Creek soils.

According to Strickler (1966) the presence of Agropyron spicatum on

these soils is indicative of deeply fractured bedrock. Other soils on

which this community was found were To lo, Snipe, Klicker, and

Tolo-Klicker complexes. The soils under this community typically

were very shallow and may become very dry during summer months.

The general vegetation pattern on the study area is one of grass

covered south slopes and timbered north aspects. However, stands

dominated by this community appeared on both north and south facing

aspects. Degree of slope ranged from 8 to 30 percent on the areas

sampled.

Twelve transects were examined within this community.

Herbaceous cover averaged 18 percent with Agropyron spicatum con-

tributing 6. 85 percent and Poa sandbergii 4.47 percent (Table 6).

Eriogonum heracleoides was the dominant forb with a 1.28 percent

cover value. Forty percent of the surface was bare ground and
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TABLE 6. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE AGROPYRON
SPICATUM - POA SANDBERGII COMMUNITY.

Species Cover Range Constancy

Grasses

Agropyron spicatum 6.85 4.20 - 16.64 100

Poa sandbergii 4.47 2.80 - 8.68 100

Festuca idahoensis .67 . 00 - 3. 16 42

Koeleria cristata .22 . 00 - 1. 84 25

Forbs

Eriogonum he racleoides 1.28 . 00 - 7.20 67

Antennaria luzuloides .82 . 00 - 2. 96 83

Erigeron chrysopsidis .75 . 00 - 4. 00 50

Lomatium grayi .59 . 00 - Z. 04 67

Sedum stenopetalum .44 . 00 - 2. 80 50

Astragalus reventus .33 .00 - 2.80 17

Achillea millefolium lanulosa .28 .00 - .68 67

Lomatium leptocarpum .24 . 00 - 1.00 50

Sisyrinchium inflatum .23 .00 - .60 58
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21 percent was rock and gravel. Litter and moss respectively

occupied 6 and 15 percent of the surface area.

Festuca idahoensis Eriogonum he racleoides (Index no. 5)

The Festuca idahoensis Eriogonum heracleoides community

was usually found on forest grassland ecotones or on north slopes in

openings with shallow soils in forested communities. Approximately

14 hectares were occupied by this community. Soils under the areas

sampled were of the Rock Creek series and supported a diversity of

species. Festuca idahoensis (Table 7) was the dominant species

followed by Eriogonum heracleoides. Herbaceous cover averaged

35 percent for five transects. Rock, bare ground, litter, and moss

respectively accounted for 7, 30, 16, and 12 percent of the surface

area.

On the study area Festuca idahoensis appeared to require

northerly aspects or the slight moderation of environmental extremes

provided by a relatively open tree overstory before it could become

a dominant constituent of the community. Johnson (1959) mentioned

a general restriction of Festuca idahoensis to north slopes in the

neighboring Wallowa Mountains, and Daubenmire (1970) has found

similar Festuca idahoensis Eriogonum heracleoides communities

in forest openings of the Okanogan Mountains of Washington.

Festuca idahoensis is a densely tufted, perennial bunchgrass
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TABLE 7. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE FESTUCA
IDAHOENSIS ERIOGONUM HERACLEOIDES
COMMUNITY.

Species Cover Range Constancy

Grasses

Festuca idahoensis 9.36 4. 69 - 15.92 100

Poa sandbergii 3.96 1.68 - 5.56 100

Agropyron spicatum 3.57 1. 36 - 6. 32 100

Koeleria cristata 2.07 . 00 - 3. 64 60

Danthonia unispicata .41 . 00 - 1. 32 60

Forbs

Eriogonum heracleoides 5. 04 . 00 15. 00 60

Antennaria lu.zuloides 2.02 .00 - 6.20 60

Geum trif1orum ciliatum 1. 36 . 00 - 4. 80 40

Achillea millefolium lanulos a 1.18 .40 2.48 100

Sedum stenopetalum . 62 . 00 1. 52 80

Astragalus reventus .61 .00 - 3.04 20

Saxifraga oregana .51 . 00 2. 56 20

Erigeron chrysopsidis .50 . 00 1.80 60

Capsella brusa-pastoris .46 . 00 2. 32 20

Iris missouriensis .37 .00 1.24 40
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and is one of the most common and widely distributed grasses in the

11 western states. It usually ranks with the choicest forage plants

and is relished by all classes of livestock. It excels many of its

native associated forage species in ability to withstand heavy grazing

but will succumb to continued grazing abuse. It is usually well

utilized in spring and is often overgrazed on north slopes where it

remains green and tender for a longer period than forage on other

aspects (U. S. Forest Service, 1937).

Eriogonum heracleoides Poa sandbergii

Stands dominated by Eriogonum heracleoides and Poa sand-

bergii were found on both north and south slopes. Although dominant

species were identical on the two aspects, differences in gross

appearance, percent herbaceous cover, and subordinate species

necessitated their separation and discussion as individual communi-

ties.

Eriogonum heracleoides Poa sandbergii South slope
(Index no. 6)

Eriogonum heracleoides, a low growing half-shrub, was the

dominant species of this community (Table 8) with a cover value of

12.38 percent. Eriogonum heracleoides generally occurs on non-

forest sites, and often increases after overgrazing (Hall, 1974).
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TABLE 8. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE ERIOGONUM
HERACLEOIDES - POA SANDBERGII COMMUNITY ON
SOUTH FACING SLOPES.

Species Cover Range Constancy

Grasses

Poa sandbergii 4.77 3.44 - 6.20 100

Agropyron spicatum 2.82 .00 - 4.72 75

Koeleria cristata 2.56 . 00 - 7.44 75

Bromus tectorum 1. 39 .00 - 4.84 75

Poa pratensis .32 .00 - 1.28 25

Forbs

Eriogonum heracleoides 12.38 6.36 - 15.64 100

Achillea millefolium lanulosa 2.71 . 00 - 8.36 50

Lupinus sulphureus 1.55 .00 - 5.40 50

Erigeron chrysopsidis 1.21 .00 - 4. 84 25

Potentilla gracilis .63 . 00 - 2. 52 25

Antennaria luzuloides .52 .00 2.08 25
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Daubenmire (1970) stated that Eriogonum appears to recover well

from cattle use, even when the shoots are taken to the ground sur-

face. He noted, however, that grazing of this intensity may result

in the loss of more desireable forage species.

Poa sandbergii was the dominant grass in this community

followed successively by Agropyron spicatum and Koeleria cristata.

Of special interest was the presence of Bromus tectorum which

attained its maximum cover on the study area in this community.

Bromus tectorum is an annual or winter annual grass introduced from

Europe and has become quite common in most of the 11 western

states. The presence of this plant is often indicative of past fire or

continued past overgrazing and depletion of better forage plants.

Earlier authors have suggested that this species is not known to expel

established native species from the range nor hinder their re-

establishment on depleted sites (U. S. Forest Service, 1937).

Daubenmire (1970), however, stated that there is no concrete evi-

dence that Bromus tectorum ever relinquishes an area to indigenes

once it becomes established on a site. Other researchers indicate it

interferes with seedling establishment (Hironaka, 1961).

As the growing season advances, Bromus tectorum becomes

one of the less palatable range grasses. Its short life, relatively

sparse, pubescent leafage, and high ratio of unpalatable seed heads

all militate against its usefulness. In some localities, however, it
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supplies a considerable amount of forage. It is frequently ready to

graze in early March on lower areas, and remains palatable until

about the middle of May when it begins to mature (U. S. Forest

Service, 1937). After this period awns on seeds can cause sores in

animal mouths, eyes, and other areas where seeds may lodge

(Hall, 1974).

Vegetation in this community covered 32 percent of the surface.

Forty percent of the area was bare ground, rock covered ten per-

cent, litter eight percent, and moss ten percent.

Four trasects were examined within this 11 hectare community,

and all were on soils of the Rock Creek series. Three of the tran-

sects were along a single contour on the northeast portion of the study

area. This stand was about 30 meters wide and 800 meters long.

This unique conformation, paired with the sharp ecotones of the

stand, indicated that this community was probably a response to a

change in geologic substrate and a different mositure regime. The

presence of Poa pratensis, a species not especially common to the

dry uplands, indicated higher soil moisture in this community than

in adjacent grassland types.

Eriogonum heracleoides Poa sandbergii North slope
(Index no. 7)

Eriogonum heracleoides was the dominant species (11.81
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percent cover) and was followed successively by Poa sandbergii (8. 68

percent) and Koeleria cristata (7.79 percent) in this community.

The presence of Juncus confusus, a rush, and the accompanying

forbs (Table 9) indicated that this community was on a decidedly

moister habitat than its counterpart on south facing slopes. The

presence of large amounts of Koeleria cristata was also an indicator

of spring soil saturation (Hall, 1974). Herbaceous cover for three

transects averaged 51 percent. Rock contributed only one percent,

bare ground 24 percent, litter 15 percent, and moss ten percent.

This community occurred on approximately 2. 6 hectares.

Strickler's (1966) discussion of vegetation typical to the soils

of the Albee series provides an excellent description of vegetation

common to this community. Burr (1960), however, did not indicate

that this series occurred on the study area, but a description of the

soil is included in Appendix 1. Strickler (1966) stated that this series

usually occurred as polygons on ridges and moderate slopes in

association with Rock Creek soils. This series is normally free of

stones. Strickler found Festuca idahoensis and Agropyron spicatum

dominating these sites with Poa sandbergii and Koeleria cristata

present as secondary species. Eriogonum heracleoides was a

characteristic forb. Where shallow phases of this soil occurred

Agropyron spicatum and Festuca idahoensis were lacking and

Koleria cristata became the dominant species.
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TABLE 9. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE ERIOGONUM
HERACLEOIDES POA SANDBERGII COMMUNITY
ON NORTH FACING SLOPES.

Species

Grasses and Grasslikes

Poa sandbergii
Koeleria cristata
Juncus confusus

Agropyron spicatum

Poa pratensis
Danthonia unispicata

Forbs

Ericramlunheracleoides
Achillea millefolium lanulosa

Saxifraga oregana
Antennaria luzuloides

Geum triflorum ciliatum
Camassia quamash

Cover Range Constancy

8.68 7.48 10.20 100

7.79 5. 84 - 9. 69 100

4.63 .00 - 12.28 67

2.35 . 60 - 5. 60 100

2.17 . 00 4.44 67

.51 .04 - 1.08 100

11.81 . 00 - 21. 36 67

2.79 . 76 - 4.48 100

1.97 . 00 - 5.92 33

1.14 .00 - 1.72 67

1.03 .20 - 2.88 67

.84 . 00 - 2. 52 33
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Koeleria cristata is a perennial bunchgrass which rarely forms

pure stands and as a rule occurs sparsely on the higher ranges. In

general this species is fairly good forage and is utilized by all

classes of livestock. It is a comparatively low-growing species,

and while leaves are generally produced in abundance, they are re-

latively short and mostly basal so the species does not yield a large

amount of forage per plant. Hall (1974) classified Koeleria cristata

as a decreaser species. It flowers during June and July and matures

early which may explain its ability to withstand considerable grazing.

Data from one transect, which was located in a poorly drained

portion of this community, were excluded from the summary. In-

clusion of these data would yield a summary which was not repre-

sentative of the general conditions prevailing in this community.

Madia .glomerata Poa sandbergii (Index no. 8)

This 2.3 hectare community, located just north of Meadow

Creek on the east side of the study area, is rather unique. It is

dominated by the forb, Madia glomerata, and by Poa sandbergii

(Table 10). One transect was placed within this community.

Numerous stumps in the area indicated that it once supported a stand

of Pinus ponderosa. Remnants of a corral on the west side of this

area and the charred remains of sheds or cabins immediately south

of Meadow Creek suggested that at one time the area was used for
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TABLE 10. PERCENT COVER OF SPECIES CONTRIBUTING AT
LEAST ONE PERCENT COMPOSITION TO THE MADIA
GLOMERATA POA SANDBERGII COMMUNITY.-

Species Cover

Grasses

Poa sandbergii 8.04

Poa pratensis 4.12

Bromus mollis 1.84

Koele ria c ristata 1.28

Forbs

Madia glomerata 9.80

Lotus purshianus 1.92

Eriogonum heracleoides 1.40

Achilles millefolium lanulosa I. 16

Lupinus sulphureus .40
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gathering and holding livestock.

Madia glomerata is an annual invader species on dry to moist

meadows and its presence is evidence of past excessive grazing and

very poor range condition (Hall, 1974). This species had a cover

value of 9.8 percent. According to Gilky and Dennis (1957) the plant

is said to be poisonous to stock, but under normal conditions it is

avoided bygrazing animals. This avoidance, however, contributes

to its persistence and increase in closely grazed pastures where

forage plants of value are eaten off. Hall (1974) reported that this

species produces allelopathic substances which tend to prevent other

plants from colonizing the site. This may explain why there was no

evidence of Pinus ponderosa regeneration or reestablishment of

understory species on this site. It is also possible that severe

trampling and erosion have altered the site to such a degree that it

may no longer support a forested community. Herbaceous cover in

this community occupied 29 percent of the area, with bare ground and

litter accounting for 33 and 31 percent, respectively. Surface rock

and gravel were encountered on 7 percent of the area.

Pinus onderosa Poa sandbergii (Index no. 9)

and

Pinus ponderosa / Agropyron spicatum (Index no. 10)

These two communities respectively occupied 2.3 and 11.3
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hectares. Although these types are recognized, the sparsity of

Pinus within these communities was such that the intensity of

sampling employed for this study was insufficient for quantification

of the overstory. With Pinus ponderosa being exempted, these com-

munities closely resembled the Poa sandbergii - Agropyron spicatum

and Agropyron spicatum - Poa sandbergii communities, and the data

were pooled with these types.

Pinus ponderosa / Festuca idahoensis (Index no. 11)

The Pinus ponderosa / Festuca idahoensis community occupied

72.5 hectares on the study area and was most frequently found

separating dense forest and grassland types or on the drier timbered

sites. Thirteen transects were located in this type. Soils encounter-

ed were Klicker (8 transects), Rock Creek (1), and a Tolo-Rock

Creek complex (4). Pinus ponderosa was the sole tree found within

the plots. Basal area averaged 39.26 m2/hectare with a stem

density of 753/hectare. Average canopy cover in this type was 44

percent. The dominant understory species was Festuca idahoensis,

with 8.34 percent cover (Table 11). This species accounted for 40

percent of the understory composition. On the study area Festuca

idahoensis required either steep north slopes or a protective canopy

cover before it could become a dominant feature of the community.

The occasional Pinus ponderosa occurring on scabland communities
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TABLE 11. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE PINUS PONDEROSA

FESTUCA IDAHOENSIS COMMUNITY.

Species Cover Range Constancy

Grasses and Grass likes

Festuca idahoensis 8. 34 2.88 - 18. 12 100

Koeleria cristata 1.90 .00 - 7.80 92

Poa sandbergii 1.43 .00 - 4.04 84

Agropyron spicatum .83 . 00 - 4. 00 62

Carex geyeri .82 . 00 - 2. 72 77

Poa pratensis . 66 .00 4.32 46

Bromus tectorum .26 .00 - 1.20 38

Forbs

Lupinus sulphureus 1.95 .00 - 9. 60 54

Lupinus leucophyllus 1. 02 .00 - 6.04 38

Achillea millefolium lanulos a .89 .08 - 2.88 100

Geum triflorum ciliatum .67 . 00 - 4. 52 54

Astragalus reventus .36 . 00 - 4. 72 8

Sedum stenopetalum .33 .00 - 1. 68 62

Antennaria luzuloides .30 .00 - 1.72 46

Shrubs

Symphoricarpos albus 1.02 .00 - 4.56 46

Rosa gymnocarpa .09 .00 - .80 15
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normally sheltered Festuca idahoensis under the canopy proper.

This species was seldom found under dead trees in the same com-

munity, indicating that Festuca idahoensis required some moderation

of environmental extremes to maintain itself on these harsh sites.

Total shrub cover in this community averaged only 1.12 per-

cent. Preliminary community designations, made during transect

establishment, frequently listed these sites as a Pinus / Carex

geyeri community. Data analysis, however, indicated that the

dominance of Festuca idahoensis was occasionally masked by the

combined presence of other grasses and grasslikes. Hall (1973)

correlated the occurrence of Carex geyeri in this community with

moister sites and a better site index for Pinus ponderosa. While

Carex eyeri was not a dominant feature in the community, it

appeared in 77 percent of the transects.

Festuca idahoensis is one of the most palatable grasses in the

Pinus forest and is capable of withstanding heavy grazing if utilized

after shoots have matured. Severe overgrazing in this community

may shift the understory to domination by Bromus tectorum, Linaria

dalmatica, and Hypericum perforatum (Daubenmire and Daubenmire,

1968). Revegetation in this community is usually successful if dry-

land species are seeded. The value of these sites for commercial

timber production is marginal, and seedling establishment is often

quite difficult since Festuca idahoensis is an excellent competitor
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(Hall, 1973). Hall (1973) noted that seedling establishment may be

more successful on areas that are in relatively poor condition.

Pinus ponderosa Symphoricarpos albus / Carex geyeri
(Index no. 12)

The Pinus ponderosa / Symphoricarpos albus / Carex geyeri

community occurred on 84 hectares of the study area. Ten of the 16

transects located in this type were on Klicker soils with the remain-

ing six falling on the To lo series. Thirteen transects occurred on

southerly aspects, and slopes ranged from three to forty-five per-

cent. Canopy cover in this community averaged 57 percent with

Pinus ponderosa being the dominant tree (Table 13).

The importance of fire in shaping vegetation within the Pinus

ponderosa zone is stressed by virtually every ecologist who has

worked there (Franklin and Dyrness, 1973). Fire enhances seedling

establishment by reducing competition and exposing a mineral sub-

strate (Hoffman and Alexander, 1976). Hall (1976) noted that young,

even age stands of Pinus ponderosa usually become stagnated if fire

is excluded from the area. Periodic underburnings, however,

reduce competition and open the stand by destroying weaker seed-

lings and less resistant species. The practice of extinguishing fires

in many areas has encouraged a build-up of litter and altered normal

forest composition by allowing establishment of more shade tolerant
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TABLE 12, PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE PINUS PONDEROSA

SYMPHORIC.ARPOS .ALBUS CAREX GEYERI
COMMUNITY.

Species Cove r Range Constancy

Grasses and Grasslikes

Carex geyeri 6.50 . 32 - 21. 88 100
Calamagrostis rubescens 1. 65 . 00 6.48 75
Koeleria cristata .91 . 00 3. 84 75
Festuca idahoensis .82 .00 - 3.48 81
Poa sandbergii .61 .00 - 2.20 56
Poa pratensis .31 . 00 - 3. 88 31

Forbs

Fragaria virginiana .97 .00 - 5.25 56
Sedum stenopetalum .76 .00 - 4.32 75
Achillea millefolium lanulosa .62 . 00 - 2.00 88
Lupinus sulphureus .57 .00 7.20 19
Hieraciurn albertinum .50 .00 - 2.24 63
Arnica cordifolia .45 .00 - 2. 12 38
Helianthella uniflora .40 .00 - 5.92 13
Lupinus leucophyllus .36 .00 - 2. 16 25
Aster occidentalis .31 .00 - 2.64 31
Astragalus reventus .24 . 00 - 2. 80 13
Balsarnorhiza sagittata .23 .00 - 3.40 13
Fragaria vesca .19 .00 - 1.40 31
Lupinus polyphyllus .19 . 00 - 3. 00 6

Shrubs

Symphoricarpos albus 4. 13 .00 - 31. 88 89
Arctostaphylos uva-ursi 1. 19 .00 - 5. 76 31
Spiraea betulifoila .39 . 00 - 2. 32 31
Beberis repens .17 .00 - 1.28 25
Rosa gymnocarpa .13 . 00 - 1. 16 19
Ribes cereum .11 . 00 - 1. 80 6
Amelanchier alnifolia .09 . 00 - 1.48 6
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TABLE 13. BASAL AREA (meters2/hectare), NUMBER OF STEMS/
HECTARE, AND CONSTANCY OF TREE SPECIES
OCCURRING IN THE PINUS PONDEROSA / SYMPHOR-
ICARPOS ALBUS / CAREX GEYERI COMMUNITY.

Species Basal area Stems hectare Constancy

Pinus ponderosa 30.20 1537 100

Pseudotsuga menziesii 3.46 87 31
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species (Hall, 1966, 1976; Daubenmire, 1968; Daubenmire and

Daubenmire, 1968; and Biswell et al. , 1973). Hall (1976) found

that, historically, surface fires occurred approximately once every

ten years in the Blue Mountains and that the exclusion of fire has

resulted in Pinus ponderosa being replaced by Pseudotsuga menziesii

or Abies grandis on many sites.

Symphoricarpos albus, the dominant shrub in this community,

also responds positively to fire. Daubenmire and Daubenmire (1968)

and Wright (1972) reported that Symphoricarpos albus and Spiraea

betulifolia sprout vigorously after fire in the Pinus ponderosa zone.

Symphoricarpos albus is an important browse species and one of the

most abundant snowberries in the West. This species is an indica-

tor of good Pinus ponderosa sites, and where it is present timber

productivity is usually above that suggested by accompanying

herbaceous species (Hall, 1974).

Daubenmire and Daubenmire (1968) noted that a floristically

rich assortment of perennial forbs and grasses were common to this

community. This was also the case on the study area. Herbaceous

cover averaged 19 percent, and 19 species contributed at least one

percent composition (Table 12). Carex geyeri and Calamagrostis

rubscens were the most prevalent herbaceous components and have

been listed as key species and decreasers in this community (Hall,

1973). Litter accounted for 65 percent of the ground cover and
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mosses occupied eight percent. Rock appeared on only two percent

of the area and six percent of the surface was bare ground.

Physocarpus malvaceus - Poa spp. (Index no. 13)

The Physocarpus malvaceus Poa community occurred on 3.4

hectares of the study area. Physocarpus malvaceus was the dominant

species on this area with 35 percent cover. Herbaceous cover aver-

aged 18 percent with Poa pratensis and Poa sandbergii collectively

accounting for about six percent (Table 14). Rock occurred on 11

percent of the surface and bare ground was found on 38 percent.

Litter and mosses respectively accounted for 16 and 17 percent of

the surface.

Physocarpus malvaceus, the dominant shrub, produces an

immense amount of foliage and is grazed to some extent by cattle.

Generally, however, it is classified as poor forage species (U. S.

Forest Service, 1937). If domestic livestock are forced to graze

these stands, the shrubs tend to be replaced by a Poa sward

(Daubenmire and Daubenmire, 1968). Hall (1973) and Daubenmire

and Daubenmire (1968) indicated that this community may be a fire

induced shrubland. Pettit (1968) and Hall (1974) reported vigorous

sprouting of this species following fires, and Hall also indicated that

these sites may be suitable for conversion to forest types. Only one

transect was examined in this community.
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TABLE 14. PERCENT COVER OF SPECIES CONTRIBUTING AT
LEAST ONE PERCENT COMPOSITION TO THE
PHYSOCARPUS MALVACEOUS POA COMMUNITY.

Species Cover

Grasses and Grass likes

Poa pratensis 2.96
Poa sandbergii 2.80
Carex geyeri 1.84

Bromus tectorum .64

Forbs

Capsella brusa-pastoris 3.68
Heuchera cylindrica alpina 2.20
Geum triflorum ciliatum 1.40

Sedum stenopetalum 1.20

Achilles millefolim lanulosa .64

Shrubs

Physocarpus malvaceus 35.32

Symphoricarpos albus 1.36
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Outcrops Within Forested Communities

Numerous communities, too small to be mapped occurred on

rock outcrops or on areas of shallow soils within the forested com-

munities. The diversity of environmental conditions encountered

within a relatively small area often resulted in a mixture of grass-

land and forest species. On shallow soils scabland species such as

Poa sandbergii, Danthonia unispicata, Sisyrinchium inflatum,

Capsella bursa-pastoris, Antennaria luzuloides of Phlox spp. often

appeared. Adjacent rock crevices with deeper soils and some shelter

from extremes frequently supported Festuca idahoensis, Koeleria

cristata, Bromus carinatus, Carex geyeri, Geum triflorum ciliatum,

Senecio integerrimus, or Arnica cordifolia. Often shrubs such as

Physocarpus malvaceus, Symphoricarpos albus, Beberis repens, or

Ribes cereum appeared. While these areas often proved to be quite

confusing they should not be overlooked. Their more inaccessible

portions may harbor indicator or relic species useful in classifying

adjacent areas.

Pseudotsuga menziesii Physocarpus malvaceus (Index no. 14)

The Pseudotsuga menziesii Physocarpus malvaceus com-

munity occupied 34 hectares on the study area. Pseudotsuga

menziesii was the dominant tree in this type (Table 16). The shrub
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TABLE 15. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE PSEUDOTSUGA
MENZIESII PHYSOCARPUS MALVACEUS
COMMUNITY.

Species Cover Range Constancy

Grasses and Grass likes

Carex geyeri 5.44 1.08 - 8. 80 100

Calamagrostis rubescens .63 .20 - 1.28 100

Festuca idahoensis .28 .04 - .56 100

Luzula multiflora .13 .00 - .40 33

Forbs

Arnica cordifolia 1. 84 . 00 - 5. 52 33

Fragaria vesca .95 .20 - 1. 36 100

Arenaria macrophylla .75 . 04 - 1. 32 100

Streptopus amplexifolius .36 .00 - . 64 67

Shrubs

Physocarpus malvaceus 31.92 17.60 - 60. 12 100

Apiraea betulifolia .81 . 00 1.40 67

Rosa gymnocarpa .59 .00 - 1.76 33
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TABLE 16. BASAL AREA (meters2/hectare), NUMBER OF
STEMS/HECTARE, AND CONSTANCY OF TREE
SPECIES OCCURRING IN THE PSEUDOTSUGA
MENZIESII PHYSOCARPUS MALVACEUS
COMMUNITY.

Basal area Stems/hectare Constancy

Pseudotsuga menziesii 12.59 1066 100

Pin :s ponderosa 3.11 200 67
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component was dominated by Physocarpus malvaceus (Table 15).

Herbaceous cover averaged 11 percent with the most prominent

species being Carex geyeri and Arnica cordifolia. Litter occupied

75 percent of the surface area, and mosses accounted for nine per-

cent. Bare ground and rock respectively accounted for two and three

percent. Canopy cover averaged 72 percent over the three transects

occurring in this community.

The Pseudotsuga menziesii Physocarpus malvaceus communi-

ty was found on both north and south slopes, but the largest area

occurred on north aspects and steep slopes. Slopes ranged from 37

to 60 percent on the areas sampled, and when paired with high shrub

cover, made travel through this type quite difficult.

Pseudotsuga menziesii comprises about 60 percent of the

standing timber of our western forests. It produces more timber

than any other American species and presently furnishes about one-

fifth of the total annual cat (Harlow and Harrar, 1969). Hall (1973)

rated Pseudotsuga menziesii Physocarpus malvaceus communities

as moderately good commercial timber sites on which Pseudotsuga

tended to grow faster in diameter at breast height than Pinus. He

also listed the shrub species as increasers in this community and

indicated that they must be controlled if expedient reforestation of

these sites was desired.

Decreaser species for this community are Carex geyeri and
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Calamagrostis rubescens. Carex geyeri normally withstands grazing

exceptionally well, because it reproduces from woody, elongated,

creeping rootstalks, forming dense, almost inseparable tufts. In the

Pacific Northwest, Carex geyeri is considered a valuable forage

plant with a palatability rating of good to very good for cattle and

horses. Edgerton and Smith (1971) rated Carex geyeri as the major

dietary component of big game on the Starkey range. Calamagrostis

rubescens, a common associate, is a much less palatable species

and is often completely ignored. (U. S. Forest Service, 1937;

Johnson, 1959; and Hedrick et al. , 1968).

Arnica cordifolia, the dominant forb, is a perennial composite

growing from fibrous roots and underground rootstocks. Its palata-

bility for grazing animals is quite low, and usually only the flowers

are consumed. Sheep normally utilize this species more readily than

do other classes of livestock (U. S. Forest Service, 1937).

Pseudotsuga menziesii /..Symphoricaram albus
Carex geyeri (Index no. 15)

The Pseudotsuga menziesii Symphoricarpos albus / Carex

geyeri community occupied approximately 300 hectares of the study

area. Pseudotsuga menziesii occurred within 37 of the 40 transects

located within the community (Table 18). The most frequently associ-

ated trees were Pinus Eonderosa and Larix occidentalis. Both
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TABLE 17. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE PSEUDOTSUGA
MENZIESII SYMPHORICARPOS ALBUS CAREX
GEYERI COMMUNITY.

Species Cover Range Constancy

Grasses and Grasslikes

Carex geyeri 5. 35 .00 - 13.28 98
Calamagrostis rube scens 1.39 . 00 - 7.40 80
Festuca occidentalis .51 . 00 - 2. 04 85
Carex rossi .46 .00 - 3.48 60

Forbs

Arnica cordifolia 1.56 .00 - 6.00 85
Arenaria macrophylla 1. 30 . 00 - 12. 96 65

Fragaria vesca .77 . 00 - 3. 68 75

Lupinus polyphyllus .76 . 00 - 7. 00 33
Fragaria virginiana .49 .00 - 3.96 45
Mitella stauropetala .32 . 00 - 1. 84 43
Sedum stenopetalum .17 .00 - 1.28 40

Shrubs

Symphoricarpos albus 1.62 .00 - 8.32 73
Spiraea betulifolia 1. 34 . 00 - 12. 92 70
Arctostaphylos uva-ursi 1.21 . 00 - 20. 84 35
Vaccinium membranaceum .53 .00 - 10. 72 20
Rosa gymnocarpa .50 .00 - 2.56 43
Berberis repens .30 . 00 - 1. 76 40
Physocarpus malvaceus .22 .00 - 8.24 5

Ribes cereum .11 .00 - 2.44 5

Vaccinium scoparium .09 . 00 - 2.40 5
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TABLE 18. BASAL AREA (meters2/hectare),
NUMBER OF

STEMS/HECTARE, AND CONSTANCY OF TREE
SPECIES OCCURRING IN THE PSEUDOTSUGA
MENZIESII SYMPHORICARPOS ALBUS / CAREX
GEYERI COMMUNITY.

Species Basal area Stems/hectare Constancy

Pseudotsuga menziesii 24.00 1352 93

Pinus ponderosa 8.73 265 48

Larix occidentalis 7.48 135 20

Abies grandis .97 40 5

Pines contorta .46 5 3

Picea engelmannii .18 10 3
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species were often seral components of the community and may be

indicative of severe site disturbance or fire (Hall, 1973, 1974, 1976;

Daubenmire, 1968; Daubenmire and Daubenmire, 1968). Larix

occidentalis is rated as the most fire resistant tree species on the

study area (Starker, 1934). Pinus ponderosa and Pseudotsuga

menziesii were equally resistant but less so than Larix. Abies

grandis and Pinus contorta were equal but rated below Pinus

ponderosa, and Picea engelmanni was judged least resistant.

Despite the relatively high fire resistance of Pseudotsuza menziesii,

fire is considered to be one of its worst enemies (Harlow and

Harrar, 1969).

Symphoricarpos albus was included in the community name in

response to the presence of the Symphoricarpos union. Daubenmire

(1968) defined a union as a subdivision of one association that re-

appears in other associations. Species are grouped in a union on the

basis of similarity of life-form, phenology, stature, or somewhat

coextensive distribution in a local vegetation mosaic. He has

grouped Symphoricarpos albus, Spiraea betulifolia, and Rosa spp.

into what is collectively referred to as the Symphoricarpos albus

union. The first two species demonstrated a high constancy in this

community and collectively averaged about three percent cover.

Typically these shrubs were of low stature and widely dispersed. It

is conjectural whether these shrubs are a dominant feature of the
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community, but it was felt that their occurrence was of indicator

value.

Herbaceous species were dominated by Carex geyeri with a

cover value of 5.35 percent (Table 17). Herbaceous cover averaged

15 percent with 75 percent of the forest floor being occupied by

litter. Rock, bare ground, and mosses respectively occurred on 1,

2, and 7 percent of the surface.

Hall (1973) rated this community as a moderately good

commercial timber site with good potential for forest reestablish-

ment. Revegetation may be hindered somewhat by the major shrubs

since they are able to sprout after severe disturbance. Poor range

condition on these sites was indicated by reduced grass cover and

increased browsing of shrubs; however, this change may be very

subtle and thus difficult to detect.

Pseudotsuga. menziesii Linnaea borealis (Index no. 16)

The Pseudotsuga menziesii Linnaea borealis community

occurred on approximately 130 hectares of the study area. This type

was restricted to north slopes and To lo soils. The dominant tree in

this community was Pseudotsuga menziesii followed by Larix

occidentalis (Table 20). Canopy cover averaged 76 percent over the

ten transects occurring in this type.

Numerous shrubs occurred in this community (Table 19). The
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TABLE 19. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE PSEUDOTSUGA
MENZIESII LINNAEA BOREALIS COMMUNITY.

Species Cover Range Constancy

Grasses and Grass likes

Carex geyeri 2.48 .24 - 5.92 100
Calamagrostis rubescens 1.09 .00 5.20 90
Carex rossi .62 . 00 - 3. 32 80
Festuca occidentalis .28 .00 - .84 80

Forbs

Arnica cordifolia 3. 85 . 00 - 10. 44 90
Fragaria vesca 1.06 .24 - 2. 76 100
Viola orbiculata 1. 00 .08 - 2.24 100
Mitella stauropetala .91 . 00 - 1. 88 70
Arenaria macroph1112 .86 .00 - 2.96 70
Pyrola chlorantha .78 . 00 - 2.24 80
Smilacina stellata .50 . 00 - 2. 88 30
Hieracium albiflorum .42 .12 - .92 100
Lupinus polyphyllus .36 . 00 - 1.20 40

Shrubs

Linnaea borealis 9.21 2. 60 - 16. 88 100
Rosa Eymnocaru 1.77 .00 - 3. 36 80
Vaccinium membranaceum 1.58 . 00 - 7. 60 50
Vaccinium scoparium 1. 02 .00 - 9.28 20
Berberis repens .81 .00 - 5.92 30
Physocarpus malvaceus .57 .00 - 5.68 10
Chimaphila umbellata .31 . 00 - 1. 88 50
Ribes lacustre .45 .00 - 4.48 10
Symphoricarpos albus .23 .00 - 1. 16 30
Spiraea betulifolia .21 .00 - .80 30
Amelanchier alnifolia .08 .00 - .84 10
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TABLE 20. BASAL AREA (meters2/hectare),
NUMBER OF

STEMS/HECTARE, AND CONSTANCY OF TREE
SPECIES OCCURRING IN THE PSEUDOTSUGA
MENZIESII LINNAEA BOREALIS COMMUNITY.

Species Basal area Stems/hectare Constancy

Pseudotsuga menziesii 17.47 1080 90

Larix occidentalis 5. 67 320 30

Pinus ponderosa .91 20 10

Pinus contorta .60 20 10

Picea engelmannii .11 80 20
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dominant species was Linnaea borealis, a trailing, herblike, ever-

green. This species is an indicator of the most productive fir sites

in the Blue Mountains (Hall, 1974). Cover for this species aver-

aged 9.21 percent and constancy was 100 percent. Of the more

typical shrubs Rosa Eymnoc a rp a rated highest with an average cover

of 1.77 percent and a constancy of 80 percent. Vaccinium membran-

aceum and Vaccinium scoparium followed respectively with cover

averages of 1.58 and 1.02 percent. Constancy for these two species

was 50 and 20 percent. Total shrub cover averaged 16.24 percent.

Of the forb species, Arnica cordifolia rated highest with an average

cover of 3.85 percent. Fragaria vesca followed with an average of

1.06 percent. Of the two species of Fragaria encountered on the

area vesca appeared to be the more shade tolerant. Carex geyeri

(2.48 percent cover) was the dominant grasslike followed by the

grass Calamagrostis rubescens (1.09 percent). Herbaceous cover

averaged 15.79 percent. Moss occurred on nine percent of the

surface. The accumulation of forest litter (65 percent cover) pre-

cluded the occurrence of bare ground. Rock was found on only one

percent of the surface.

Abies grandis Linnaea borealis (Index no. 17)

The Abies grandis Linnaea borealis community was restricted

to north slopes and Tolo soils. Abies grandis was the dominant tree
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occidentalis, Pinus ponderosa, and trace amounts of Picea engel-

manni (Table 22). According to Daubenmire and Daubenmire (1968)

these species are all seral on Abies grandis sites. Canopy cover

over six transects in this type averaged 83 percent. This community

occurred on 70.4 hectares.

According to Hall (1974) Abies grandis is the fastest growing

tree in the Blue Mountains and is indicative of the best forest sites.

Unfortunately on the east side of the Cascade divide Abies grandis

is susceptable to heart rot and must be harvested before it becomes

over mature (Daubenmire and Daubenmire, 1968). Young trees are

also commonly attacked by the eastern spruce budworm (Harlow and

Harrar, 1969).

Other trees adaptable to Abies grandis sites are Pseudotsuga

menziesii, Larix occidentalis, Pinus monticola, Pinus contorta, and

Picea engelmanni at upper elevations. Pinus ponderosa is not

especially productive on these sites (Hall, 1973). Abies grandis

regenerates best under shelterwood cuts, and Hall (1973) found

Larix occidentalis and Pinus contorta to be most adaptable for re-

establishment on clear cut sites.

Shrub species contributed only 1.69 percent cover to the com-

munity with Linnaea borealis being the dominant feature of this

component. Herbaceous species were relatively sparse and covered
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TABLE 21. PERCENT COVER, RANGE OF COVER, AND CON-
STANCY OF SPECIES CONTRIBUTING AT LEAST ONE
PERCENT COMPOSITION TO THE ABIES GRANDIS
LINNAEA BOREALIS COMMUNITY.

Species Cover Range Constancy

Grasses and Grass likes

Carex geyeri .47 . 00 - 1. 80 67
Calamagrostis rubescens .15 .00 - .56 33
Carex rossi .12 .00 - .36 50
Festuca occidentalis .09 .00 - .20 67

Forbs

Arnica cordifolia .81 . 00 - 2. 16 50
Mitella stauropetala .20 .00 - 1. 12 33
Fragaria vesca .20 .00 - .64 50
Arenaria macrophylla .15 .00 - .76 33
Viola orbiculata .09 .00 - .52 17
Lupinus polyphyllus .07 .00 - .40 17
Pyrola chlorantha .06 .00 - .36 17
Hieracium albiflorum .05 .00 - .32 17

Shrubs

Linnaea borealis .96 . 00 - 2.44 67
Berberis repens .29 .00 - .96 33
Spiraea betulifolia .20 .00 - 1.20 17
S mphoricarpos albus .13 .00 - .80 17
Chimaphila umbellata .07 .00 - .40 17
Rosa gymnocarpa .04 .00 - .24 17



TABLE 22. BASAL AREA (meters 2/hectare),
NUMBER OF

STEMS/HECTARE, AND CONSTANCY OF TREE
SPECIES OCCURRING IN THE ABIES GRANDIS
LINNAEA BOREALIS COMMUNITY.
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Species Basal area Stems hectare Constancy

Abies grandis 66.33 2066 100

Pseudotsuga menziesii 14.42 267 67

Larix occidentalis 5. 30 67 33

Pinus ponderosa 1.58 67 33

Pinus contorta .56 67 17
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only 2.46 percent of the surface. Arnica cordifolia dominated the

herbaceous layer (Table 21). Sampling in this community took place

in early September when much of the Arnica had dried and was quite

difficult to detect. Earlier sampling, when this species was actively

growing, could have elevated its significance in the community.

The most prominent feature of the forest floor was the preponder-

ance of litter (92 percent). Mosses covered four percent of the

area, and bare ground occurred on one percent of the surface. In

most cases the occurrence of bare ground was attributed to dis-

turbances by cattle and wildlife as they moved about the area.

Surface rock was not a significant feature in this community.
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HABITAT TYPES

Three grassland, one shrub, and six forest habitat types were

detected and mapped on the study area (Table 23 and Figure 9)..

Constancy of selected indicator species relative to habitat types may

be examined in Table 24. The Eriogonum heracleoides Poa sand-

bergii communities and the riparian meadows were not classified to

habitat types. They were listed simply as unclassified areas. Brief

discussions of each habitat type, its indicator species, and initial

classification are furnished in the following sections.

Abies grandis Pachistima myrsinites (Index no. 10)

The Abies grandis Pachistima myrsinites habitat type (339.4

hectares) was a synthesis of portions of communities dominated by

Abies Erandis and Linnaea borealis; Pseudotsuga menziesii and

Linnaea borealis; and Pseudotsuga menziesii, Symphoricarpos

albus, and Carex geyeri. Abies grandis in the overstory and/or

reproduction in the understory served as one indicator of this type.

Another indicator was the shrub Linnaea borealis. Indicative forbs

were Viola orbiculata, Hieracium albiflorum, and Mite lla stauropeta-

la. Frequently the forb and shrub components served as the only

evidence of this habitat type since much of the overstory On this area

was dominated by a Pseudotsuga menziesii - Larix occidentalis
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TABLE 23. INDEX NUMBER, HABITAT TYPE DESIGNATION,
AND AREA IN HECTARES OF UPLAND HABITAT
TYPES.

Index
no. Habitat Type Hectares

1 Poa sandbergii - Danthonia unispicata 31. 7

2 Artemisia rigida / Poa sandbergii 14. 6

3 Agropyron spicatum - Poa sandbergii 292.2

4 Festuca idahoensis / Eriogonum heracleoides 23. 6

5 Pinus ponderosa / Agropyron spicatum 15.2

6 Pinus ponderosa / Festuca idahoensis 57.9

7 Pinus ponderosa / Symphoricarpos albus 47.4

8 Pseudotsuga menziesii / Physocarpus malvaceus 37. 5

9 Pseudotsuga menziesii / Symphoricarpos albus 203.8

10 Abies grandis / Pachistima myrsinites 339. 4

11 Unclassified 50.8

Road 4.9
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Habitat type

1 Poa sandbergii - Danthonia unispicata

2 Artemisia rigida / Poa sandbergii
3 Agropyron spicatum - Poa sandbergii
4 Festuca idahoensis / Eriogonum heracleoide5
5

6

7

Pinus ponderosa / Agropyron spicatum
Pinus ponderosa / Festuca idahoensis

Pinus ponderosa / Symphoricarpos albus
8 Pseudotsuga menziesii / Physocarpus malvaceus
9 Pseudotsuga menziesii / Symphoricarpos albus

Figure 9. Habitat types of the Meadow Creek experimental 10 Abies grandis / Pachistima myrsinites
11 Unclassifiedwatershed (Scale 1:17,040).
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TABLE 24. CONSTANCY OF SELECTED INDICATOR SPECIES BY HABITAT TYPES,
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overstory. Both of these species are considered seral on this type.

Daubenmire (1952) and Daubenmire and Daubenmire (1968)

published the initial habitat type classification of the Abies grandis

Pachistima myrsinites association. They included the Pachistima

myrsinites designation but emphasized that this species was fre-

quently absent from the association. On the study area this species

existed only in trace amounts. The Daubenmire and-Daubenmire ( 1968)

association description provided a rough approximation of climax

conditions as found on Starkey. However, conditions described by

Hall (1973) under the heading "Abies grandis - Linnaea" appear to be

more representative and applicable to the environment found on the

study area.

Pseudotsuga menziesii Symphoricarpos albus (Index no. 9)

The Pseudotsuga menziesii Symphoricarpos albus habitat

type was an assimilation of areas occupied by portions of the

Pseudotsuga menziesii Symphoricarpos albus community and the

Pinus ponderosa / Symphoricarpos albus community. This habitat

type was found on 203.8 hectares. Overstory indicators for this

habitat type were Pseudotsuga menziesii and Larix occidentalis.

Understory indicators included the presence, in whole or part, of

the Symphoricarpos albus union, Arctostaphylos uva-ursi, and the

absence of Physocarpus malvaceus or species indicative of the Abies
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grandis Pachistima myrsinites habitat type.

The Pseudotsuga menziesii Symphoricarpos albus habitat

type was initially recognized by Daubenmire (1952) and has since

been described by numerous authors listed by Franklin and Dyrness

(1973) and Daubenmire and Daubenmire (1968). Daubenmire and

Daubenmire (1968) noted that in this habitat type the shrub species

are near the lower end of their size limit and quite sparse. This

appeared to be the case on Starkey. Generally the shrubs were not

a dominant feature of the communities in this habitat type, but they

were rather evenly distributed and a notable constituent of the

landscape.

Pseudotsuga menziesii Physocarpus malvaceus (Index no. 8)

The Pseudotsuga menziesii Physocarpus malvaceus habitat

type (37.5 hectares) conformed to the areas having the same com-

munity designation and additionally included the Physocarpus

malvaceus Poa community. Overstory indicators for this type

were Pseudotsuga menziesii and Larix occidentalis. Understory

indicators were Physocarpus malvaceus and Holodiscus discolor.

This habitat type favored but was not restricted to north exposures

on the study area and typically supported a dense well established

shrub layer. Herbaceous cover and floristics in this habitat type

were considerably reduced when compared to the Pseudotsuga
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menziesii Symphoricarpos albus habitat type. Speculation is that

this is the result of a somewhat drier moisture regime (Daubenmire

and Daubenmire, 1968). This habitat type was initially classified by

Daubenmire (1952) and has since been described by Johnson (1959),

Daubenmire and Daubenmire (1968), and Hall (1973).

Pinus ponderosa / Symphoricarpos albus (Index no. 7)

The Pinus ponderosa / Symphoricarpos albus habitat type was

typically found on south slopes or north aspects having shallower

soils. Forty-seven and four-tenths hectares were classified in this

type. Pinus ponderosa was the only tree successfully reproducing on

these sites. Successful reproduction by Pseudotsuga menziesii or

Larix occidentalis was judged sufficient evidence to classify a site as

a more mesic habitat type. The primary understory indicator for

this habitat type was the Symphoricarpos albus-union.

The exclusion of fire from the study area may have allowed

successful establishment of Pseudotsuga menziesii to occur on some

areas which would not typically support this species. Thus the

possibility exists that many sites now classified as Pseudotsuga

menziesii types were historically Pinus habitat types. Charred

portions on many mature Pinus ponderosa indicated that past fires

have had a significant ecological role on the study area.

The Pinus ponderosa / Symphoricarpos albus habitat type was
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initially classified by Daubenmire (1952). Descriptions of climax

stands have been furnished by Daubenmire and Daubenmire (1968)

and Hall (1973).

Pinus ponderosa Festuca idahoensis (Index no. 6)

The Pinus ponderosa / Festuca idahoensis habitat type was

restricted to ridge tops with shallow soils or to forested terraces on

south slopes. Pinus ponderosa was the only tree capable of success-

fully colonizing these sites, and Festuca idahoensis was usually the

understory indicator and dominant species. Other grasses appearing

with regularity on these sites were Poa sandbergii and Koeleria

cristata. This habitat type occurred on 57.9 hectares of the study

area.

Many successional communities were found on this habitat

type. Vegetation ranged from dense, stagnant Pinus ponderosa stands

to open, parklike communities supporting near climax vegetation.

Many of the mature pines in this type showed evidence of past fires.

The Pinus ponderosa / Festuca idahoensis association was

initially grouped in the Pinus ponderosa / Agropyron spicatum habitat

type by Daubenmire in 1952, but was recognized as a separate

entity by Daubenmire and Daubenmire (1968). This type also has

been described in the Pacific Northwest by Hall (1973) and Franklin

and Dyrness (1973).
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Pinus ponderosa / Agropyron spicatum (Index no. 5)

The Pinus ponderosa / Agropyron spicatum habitat type was

exemplified by 15.2 hectares supporting Pinus ponderosa /

Agropyron spicatum and Pinus ponderosa / Poa sandbergii communi-

ties. On these areas Pinus ponderosa was typically quite scattered,

frequently of stunted form, and probably not of commercial quality.

Frequently in this habitat type Festuca idahoensis was found under

the Pinus canopy. This species did not extend significantly into the

less shaded areas of these sites and was discounted for classification

purposes.

Daubenmire's (1952) initial classification of the Pinus pondero-

sa Agropyron spicatum habitat type included four types dominated

by Festuca idahoensis, Aristida longiseta, Agropyron spicatum, and

Stipa comata. This grouping has since been divided into four

separate entities (Daubenmire and Daubenmire, 1968) and given

habitat type status.

Festuca idahoensis Erio onum heracleoides (Index no. 4

The Festuca idahoensis Eriogonum heracleoides habitat type

consisted of small openings within forested types and areas which

could be called forest grassland ecotones. Its area totalled 23. 6

hectares. This habitat type has been recognized by Daubenmire
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(1970) in the Okanogan Mountains of Washington and by McLean

(1970) in southern British Columbia. Typically the areas occupied

by this habitat type were not large on the Starkey Range, but they

were a unique feature within the study area and their presence should

be noted. Many of these areas have escaped livestock grazing to a

certain degree through their location on steep forested slopes. The

floristics of these areas closely approximate the climax sites

sampled and described by Daubenmire (1970).

Agropyron spicatum - Poa sandbergi (Index no. 3)

The Agropyron spicatum - Poa sandbergii habitat type on the

study area was essentially a synthesis of the Agropyron spicatum -

Poa sandbergii and Poa sandbergii - Agropyron spicatum communi-

ties and involved the greatest proportion of the grassland types on

the area (292.2 hectares). The two named grasses served as indi-

cators for this type.

Of special interest was the sparsity of Bromus tectorum in this

habitat type. Harris (1954) reported that when the Experimental

Range was established much of the area was in poor condition.

Strickler in 1966 noted that much of the grassland vegetation on the

Starkey Range was still in various stages of recovery from earlier

heavy livestock grazing. Literature indicated that normally Bromus

tectorum is the primary invader when this habitat type is overgrazed
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(Johnson, 1959) and that this species may be difficult or impossible

for native species to displace (Daubenmire and Daubenmire, 1968).

Despite the study area's history of overgrazing there is little indica-

tion that Bromus tectorum ever occupied significant areas of the

Agropyron spicatum - Poa sandbergii habitat type. Discussions on

the Starkey allotments range condition by Harris (1954) emphasized

an increase in Agropyron spicatum and a reduction of Poa sandbergii

but made no mention of Bromus tectorum. The Range Plant Hand-

book (U. S. Forest Service, 1937) stated that Bromus tectorum does

not perform well on moist soils. Most of the grassland soils on the

study area are seasonally saturated, and this excessive moisture

may have been sufficient to hinder effective colonization of this

habitat type during its period of poor condition. The abundance of

Bromus tectorum in the Eriogonum heracleoides Poa sandbergii

.community indicated that a seed source has been available to the

area.

The Agropyron spicatum - Poa sandbergii habitat type has

received broad coverage in the literature. Descriptions of this

habitat type by Daubenmire (1970) under the heading "lithosolic

phase," by Johnson (1959), and by Hall (1973), under the heading

"Agropyron - Festuca: shallow, flat," most closely approximate

conditions found on the study area.
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Artemisia rigida / Poa sandbergii (Index no. 2)

The Artemisia rigida / Poa sandbergii habitat type conformed

to the community delineations having the same name. This type

occupied 14. 6 hectares. This habitat type has received widespread

discussion in the literature by Daubenmire, 1942, 1970; Hall, 1966,

1973; and Strickler, 1966. The primary indicator species for this

type were Artemisia rigida and Poa sandbergii. Frequently en-

countered forbs were Al lium tolmeii, Lomatium grayii, and

Lomatium leptocarpum.

Poa sandbergii Danthonia unispicata (Index no. 1)

The Poa sandbergii - Danthonia unispicata habitat type conformed

to the boundaries of the community having the same name. Primary

indicator species were the two named grasses and Lomatium

leptocarpum. Approximately 31.7 hectares fell under this heading.

This habitat type has received little recognition in the literature.

Strickler (1966) provided a brief description of the vegetation and

soils. It was also recognized by Franklin and Dyrness (1973), via

personal communication with F. C. Hall, as a lithosolic association

which generally replaced the Artemisia rigida / Poa sandbergii type

on less permeable bedrock, Hall (1973) listed this type under the
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heading of "Bluegrass Scab land, " and rated it as one of the least

productive grassland types.
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SUMMARY

The Pacific Northwest Forest and Range Experiment Station at

La Grande, Oregon initiated a study of the Meadow Creek watershed

in 1975. At that time the ecological status of the area was not well

defined. The objectives of this study were: 1) to identify and map

the experimental area of Meadow Creek watershed by existing

vegetation, and 2) to identify and map the experimental area of

Meadow Creek watershed by habitat types.

The classification system used for this study was based on the

habitat type concept of Rexford Daubenmire (1952). Riparian com-

munities were sampled via frequency for herbaceous species and

line intercepts were employed for shrub species. In upland com-

munities samples of density and estimated cover were recorded for

herbaceous species, line intercept was used to quantify shrubs,

and belt transects were used to sample density and basal area of

trees. Canopy cover was sampled with a Type C forest densiometer.

Data for each parameter were averaged by transects, and an associ-

ation table process was used for separation of plant communities and

habitat types.

Transects in streamside meadows proved to be insufficiently

stratified for quantification of the mosaic meadow communities.

However, 49 hectares of riparian meadow were mapped with 44



103

vegetation types or communities being delineated. Communities were

named after those species observed to contribute most significantly

to ground cover. Nine communities constituted 65 percent of the

riparian meadows. Foremost in area was the Carex lanuginosa -

Carex aquatilis community on boggy areas. Second in area was the

Alopecurus pratensis - Bromus inermis community. These two

species were seeded on the meadow as part of a Forest Service

range rehabilitation effort. Third was a Potentilla gracilis - Poa

community. Potentilla gracilis is a native forb normally present

in trace amounts. Its prominance is indicative of past abuse.

Fourth was the Phleum pratense - Poa community. Phleum

pratense is an introduced pasture grass which appeared well adapted

to riparian conditions on the Starkey Range. Three species of Poa

constituted the fifth largest community on the meadow. The more

xeric areas were dominated by Poa sandbergii. Mesic areas sup-

ported Poa pratensis and Poa compressa, and seasonally saturated

areas were often dominated by Poa palustris. Sixth in total area was

the streamside gravel bars. Herbaceous composition varied con-

siderably on these areas, but lists of pioneering species were very

similar from site to site. Mentha arvensis, Monardella odoratissi-

ma, Epilobium watsonii, Equisetum arvense, Trifolium repens,

Trifolium wormskholdii, Mimulus guttatus, and Verbascum thapsus

were typical of these areas. Seventh in area was a Veratrum
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californicum community. Subordinate species were typically intro-

duced pasture grasses common to the meadow. The Pseudotsuga

menziesii Symphoricarpos albus community, within the confines

of the meadow, rated eighth and closely resembled the upland com-

munity having the same name. A ScIrpus microcarpus community

was typically found on marshy areas or sites adjacent to Meadow

Creek. Associated plants were normally rushes, sedges, or

grasses.

Analysis of data from upland areas revealed seven grassland,

two shrub, and eight forested communities. The Poa sandbergii -

Danthonia unispicata and Artemisia rigida / Poa sandbergii com-

munities were found on very shallow, rocky soils and were typically

classified as scabland types. The Poa sandbergii - Agropyron

spicatum and Agropyron spicatum - Poa sandbergii communities were

separated only by dominance of the named species. The floristics of

subordinate species proved to be nearly identical for these two com-

munities. The Festuca idahoensis Eriogonum heracleoides com-

munity was typically found on shallow soiled sites on forested north

slopes. Moderation of environmental extremes due to the sur-

rounding forest and northerly aspects probably contributed to the

success of Festuca idahoensis on these sites.

Two communities dominated by Poa sandbergii and Eriogonum

heracleoides were recognized. On south facing slopes Koeleria
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cristata, Agropyron spicatum, and Bromus tectorum were subordin-

ate grasses. North facing slopes supported many of the same

species but did not exhibit a significantly visible Bromus tectorum

component.

A Madia ,glomerata Poa sandbergii community occupied a

small logged portion of the study area. Remnants of an old corral

on the site indicated that this area was used for holding or gathering

livestock.

Four Pinus ponderosa communities were found on the study

area. The Pinus ponderosa / Poa sandbergii and Pinus ponderosa /

Agropyron spicatum communities were separated primarily by their

respective dominant grasses. Data for these two communities were

summarized under the Poa sandbergii Agropyron spicatum and

Agropyron spicatum - Poa sandbergii types because plot size did not

sufficiently sample the overstory component. The Pinus ponderosa /

Festuca idahoensis community was most frequently found on forest

grassland ecotones or on drier timbered sites. In this community

Festuca idahoensis appeared to require the protection of a relatively

open Pinus canopy to establish a successful stand. This was indi-

cated by the absence of Festuca idahoensis under dead, standing

trees. The Pinus ponderosa / ymphoricarpos albus / Carex geyeri

community exhibited the most diverse flora of the upland types.

Literature indicated that both the overstory and shrub components
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of this community are positively influenced by fire.

A few small areas were found on the area which supported a

Physocarpus malvaceus Poa community. Literature indicated that

this community was probably of pyric origin.

Three Pseudotsuga menziesii communities were found on the

area. The Pseudotsuga menziesii Physocarpus malvaceus com-

munity supported a very dense shrub layer which occasionally in-

cluded Holidiscus discolor. The Pseudotsuga menziesii Symphori-

carpos albus / Carex geyeri community exhibited a much more open

understory supporting Symphoricarpos albus, Spiraea betulifolia,

and Rosa gymnocarpa, three species common to the Daubenmire

Symphoricarpos albus union. The Pseudotsuga menziesii Linnaea

borealis and Abies grandis Linnaea borealis communities were

typically found on northerly aspects and deep forest soils.

Ten habitat types were mapped on the study area. There were

three grassland, one shrub, and six forest habitat types. The Poa

sandbergii - Danthonia unispicata habitat type, the Artemisia

rigida / Poa sandbergii habitat type, and the Festuca idahoensis

Eriogonum heracleoides habitat types conformed to the boundaries

delineated for the communities bearing the same names. The

Agropyron spicatum - Poa sandbergii habitat type was essentially

a synthesis of areas supporting Poa sandbergii - Agropyron spicatum

and Agropyron spicatum - Poa sandbergii communities.
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Three Pinus ponderosa habitat types were recognized. The-

Pinus ponderosa / Agropyron spicatum habitat type involved the

combination of areas supporting Pinus ponderosa / Agropyron

spicatum and Pinus ponderosa Poa sandbergii communities. The

Pinus ponderosa / Festuca idahoensis habitat type was restricted to

ridge tops with shallow soils and forested terraces on south facing

slopes. The Pinus ponderosa / Symphoricarpos albus habitat type

was typically found on south slopes or northerly aspects having

shallower soils. It consisted of areas supporting portions of the

Pinus ponderosa / Symphoricarpos albus / Carex geyeri and the

Pinus ponderosa / Festuca idahoensis communities.

Two Pseudotsuga menziesii habitat types were recognized. The

Pseudotsuga menziesii Physocarpus malvaceus habitat type essen-

tially conformed to the areas having the same community designation

but also included the Physocarpus malvaceus Poa areas. This

habitat type favored but was not restricted to north facing slopes.

The Pseudotsuga menziesii Symphoricarpos albus habitat type was

an assimilation of areas occupied by the Pseudotsuga menziesii

Symphoricarpos albus and Pinus ponderosa / Symphoricarpos albus

communities. Shrubs in this habitat type were typic of Daubenmirets

Symphoricarpos albus union. The Abies grandis Pachistima

myrsinites habitat type was a synthesis of areas supporting Abies

grandis Linnaea borealis, Pseudotsuga menziesii Linnaea borealis,



108

and portions of the Pseudotsuga menziesii Symphoricarpos albus

Carex geyeri communities. This habitat type was restricted to north

aspects on the study area.
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APPENDIX I

Description of Soil Series Found on the Study Area

KLICKER SERIES

The Klicker series consists of well-drained moderately fine-textured
forested soils developed in residuum from basalt bedrock. These
soils occur on gently sloping upland plateaus and steep to very steep
slopes of dissected plateaus under open forest and grass. The
basaltic parent material has weathered in place and small fragments
of the parent material occur throughout the solum. Rock outcrops
are common on the dissected slopes. These soils characteristically
have colors of hue 7.5 YR or redder. There is a gradual increase in
clay and structural grade with soil depth. Structure of the B horizon
is blocky or subangular blocky. The soils are slightly acid through-
out the solum. Surface runoff is medium; internal drainage is
medium; and permeability is moderate.

The Klicker soils are geographically associated with the Rock Creek,
Albee, To lo, and Couse soils. The Rock Creek and Albee soils
occupy gently sloping to sloping ridges. The To lo soils occur on
plateaus, below Klicker soils on moderately steep to very steep
slopes with a north aspect, and in places on the toe of slopes with a
south aspect. The Couse soils occur on moderately steep slopes to
gently sloping plateaus. The Rock Creek soils resemble the Klicker
soils but are very shallow, very stony grassland Prairie-Lithosols.
The Albee soils are similar to the Klicker but differ in being polygon
mounds developed under grass. The To lo soils are derived from
volcanic ash and have a hue of 10YR; the Al horizon has values of 4
to 6 when dry. The Couse soils have an ashy A horizon with a
distinct A2 over a B horizon which is mottled and of strong structural
grade.

Klicker soils occur at elevations of 2,800 to 5,500 feet in a subhumid
climate having a mean annual precipitation of 17 to 26 inches with
one-third of the yearly precipitation as snow; the remainder as rain
in the fall and spring months. The summers are cool with a July
average temperature of 60°F; and an average January temperature
of 20°F. No month in the year is frost free. The Klicker soils are
mapped in Washington and the Blue Mountains of eastern Oregon.
They are used for timber production and grazing.
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402 Klicker silt loam, 12 to 35 percent south

The following description of a typical Klicker profile
was taken at Yellow-Jacket Springs pasture, SW1/4,
SW1/4, Sec. 21, T4S, R34E. The major part of the
vegetation at this site was Douglas-fir, white fir,
ponderosa pine, pinegrass, elk sedge, prairie June,
yarrow, strawberry, arnica, oldmans beard, Spirea,
and pea.

A0 1-0" Duff and litter

All 0-5" Dark reddish brown (5YR 3/2) moist, gritty silt loam;
weak thin platy breaking to granular structure; very
friable, slightly sticky, slightly plastic; abundant
roots; clear, smooth lower boundary. 2-8 inches
thick.

B1 5-13" Dark reddish brown (5YR 2.5/2) moist, gritty silt
loam; weak fine subangular blocky structure; friable,
slightly sticky, slightly plastic; abundant roots, few
fine pores; pH 6.4; clear, smooth lower boundary.
3-15 inches thick.

B2 13-18" Dark reddish brown (5YR 3/4) moist, gritty silty clay
loam; moderate medium and fine subangular blocky
structure; firm, sticky, plastic; plentiful roots;
common fine and medium pores; thin continuous clay
films; pH 6.4. 4-12 inches thick.

Dr 18" Basalt bedrock

Variations: The color of the Al horizon ranges from hue 19YR to
5YR; value ranges from 3.5 to 4.5 dry; chroma ranges from 2 to 4.
Texture in the A horizon ranges from gritty silt loam to silty clay
loam. The A horizon may have volcanic ash mixed in it and the ash
may appear as silicious coatings on the peds in the B horizon. The
color of the B horizon ranges from hue 10YR to 2.5YR; value ranges
from 3 to 4 when moist; and chroma ranges from 3 to 5. Texture of
the B2 horizon ranges from clay loam to clay. The depth of the
solum ranges from 16 to 36 inches. The amount of litter and duff is
dependent upon the vegetative type. There is a variable amount of
stones on the surface and through the solum.
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Inclusions: There are small areas of the associated Rock Creek, and
To lo soils included in the Klicker mapping units.

Rock Creek very stony silt loam 2 percent
To lo silt loam 3 percent
Wilkens silt loam trace

400 Klicker silt loam, 0 to 12 percent slopes

This soil occurs in the undulating plateaus with no
dominant exposure. The A horizon is 3 to 4 inches
thicker and slightly darker in color than the modal.
Rock outcrops occur in a few places. Surface runoff
is medium. Typically the vegetation is open ponderosa
pine, Douglas-fir, and pinegrass.

404 Klicker stony silt loam, 0 to 12 percent slopes

This unit differs from the modal and the above phase in
being stony; it has a lower water-holding capacity than
the modal nonstony phase. The predominant vegetative
cover is open ponderosa pine, Douglas-fir-pinegrass.

405 Klicker stony silt loam, 12 to 35 percent south slopes

This phase is the same as the modal except it is stony.
It has a lower water-holding capacity than the modal
nonstony phase. This is a ponderosa pine, Douglas-
fir, pinegrass site.

406 Klicker stony silt loam, 35 to 60 percent north slopes

This phase was mapped on the breaks into Bear Creek
that has an azimuth between 290° and 90° (based on
North as 0 azimuth). There are large areas of rock
outcrop interspersed with soil areas that receive addi-
tional moisture from runoff. This phase has lower air
and soil temperatures than the modal. The vegetation
is white fir, Douglas-fir, and ponderosa pine.

407 Klicker stony silt loam, 35 to 60 percent south slopes

This is the same as modal except it is stony and steeper.
It has less effective moisture than the modal because of
greater runoff and stoniness. The vegetation is
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ponderosa pine, Douglas-fir, and pinegrass.

401 Klicker silt loam, 12 to 35 percent north slopes

This phase differs from the modal by having more
effective moisture as a result of the north exposure.
It has lower air and soil temperatures. The vegetation
is Douglas-fir, ponderosa pine, and white fir.

403 Klicker silt loam, 35 to 60 percent north slopes

This phase differs from the modal by being steeper and
by facing north. It commonly has more volcanic ash in
its profile. The vegetation is Douglas-fir, white fir,
and ponderosa pine.
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ROCK CREEK SERIES

120

The Rock Creek series consists of well-drained, moderately fine to
fine-textured Prairie-Lithosol soils developed from basalt bedrock.
They occur on gently sloping to moderately steep upland ridges and
benches under grassland in association with forest soils. Character-
istically, these soils are very stony and very shallow. The A hori-
zon is a very stony loam, granular and platy with lithochromic
colors of hue 10YR to 2.5YR. The B horizon is weak, very stony
silty clay loam in texture, weak fine subangular blocky in structure.
Rock Creek soils are slightly acid to neutral in reaction; surface
runoff is rapid; moisture holding capacity is low.

The Rock Creek soils are geographically associated with the Albee,
Klicker, To lo and Couse soils. The Albee soils occur with Rock
Creek in a soil complex. Klicker soils are below Rock Creek mainly
on moderately steep and steep south slopes. The To lo soils are below
Rock Creek on moderately steep and steep north slopes. The Couse
soils occur on rolling slopes. The Albee soils resemble the Rock
Creek in being derived from basic igneous rock but differ in being
thick polygonal mounds in a complex with Rock Creek. The Klicker
soils are deeper and timbered; their Al horizon has a C/N ratio of
18 or more. The To lo soils are derived from volcanic ash. Couse
soils have an ashy A horizon and a distinct A2 over a B horizon which
is mottled and strong in structural grade.

The Rock Creek soils occur at elevations of 3,000 to 5,500 feet in a
subhumid climate having a mean annual precipitation of 17 to 26
inches with one-third as snow; the remainder as rain in the fall and
spring months. The summer months are cool and dry. Average July
temperature is 60°F; average January temperature is 20°F; mean
annual temperature is 40°F; and no month in the year is frost free.
The Rock Creek soils are mapped extensively in the Blue Mountains
of eastern Oregon and they are used for grazing.

430 Rock Creek very stony loam, 0 to 5 percent slopes

The following description of a typical Rock Creek pro-
file was taken at SW 1/4 of NE 1/4 section 23, Township
3 South, Range 34 East, 25 feet north of the road on
the quarter line. Some of the vegetation at this site
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was Sandberg bluegrass, one spike oatgrass, pearly
everlasting, yellow daisy, tarweed and buckwheat.

Al 0-3" Brown (10YR 5/2. 5) dry, very stony loam, dark brown
(10YR 3/2.5) moist; weak thin platy breaking to
granular structure; hard, firm, slightly sticky,
slightly plastic; abundant roots; pH 6. 1; clear smooth
lower boundary. 2-5 inches thick.

B21 3-6" Brown (10YR 5.5/3) dry, very stony silt loam, dark
brown (7,5YR 3/2) moist, weak fine subangular blocky
structure; friable, slightly sticky, slightly plastic;
plentiful fine roots; thin patchy clay films; pH 6. 3;
clear, smooth lower boundary. 2-6 inches thick.

B22 6-7" Brown (7. 5YR 5/3) dry, very stony clay, dark brown
(7.5YR 3/2) moist, moderate fine subangular blockyor structure; firm, sticky and plastic; plentiful roots;

B2 -Dr moderate continuous clay films on peds and in pores;
pH 6.3. 0-2 inches thick.

Dr 71? Basalt bedrock.

Rock Creek very stony loam, 0 to 5 percent slopes in many places
has an upper slope limit of 3 percent. After snowmelt in the spring,
this soil remains supersaturated for several weeks. In spite of
this, the soil shows no marks of wetness such as mottling or low
chromas. Little or no bluebunch wheatgrass occurs on this soil.

Variations: The soil colors are lithchromic with hues of 10YR to
2. 5YR. The A horizon is a very stony loam to a very stony silt loam
in texture. The B horizon is a very stony clay loam to very stony
clay. The B horizon is commonly in an interstitial position between
the fractured bedrock. Total soil depth ranges from 5 to 15 inches,
but most commonly it is 5 to 8 inches.

Inclusions: Along faults there are small inclusions of poorly drained
soils; these soils are characterized by being mottled and gleyed in
the solum with a native vegetative cover of Nebraska sedge, tufted
hair grass and iris. About 90 percent of the area of this mapping
unit consists of Rock Creek very stony loam. The remaining is
estimated to consist of 4 percent Klicker and 6 percent Albee soils.
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431 Rock Creek very stony loam, 5 to 35 percent north slopes

This mapping unit is steeper than the modal soil and it
has a north exposure. It remains saturated for shorter
periods than the modal soil. Native vegetation includes
bluebunch wheatgrass and Idaho fescue.

432 Rock Creek very stony loam, 5 to 35 percent north slopes

This soil is steeper than the modal soil and it has a
south exposure. After snowmelt in the spring, this soil
becomes dry in a short time. Inclusions consist of
about 5 percent of the Snipe soils. Native vegetation
includes sparse bluebunch wheatgrass and Idaho fescue.
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The Snipe series consists of well-drained, fine-textured "Prairie-
like" soils developed from residuum from basalt. They occur on
moderately to steeply sloping uplands and normally have a south
aspect. Native vegetation cover is bluebunch wheatgrass, Sandberg
bluegrass, Idaho fescue, with such forbs as yarrow, buckwheat,
lupine, and pussytoes. These soils have moderately to strongly
developed textural and structural profiles. Their A horizons are
very dark brown, very stony silt loams or loams. The B horizon
of Snipe is dark brown to dark yellowish brown, very stony silty clay
loam to silty clay with strong very fine to medium subangular blocky
structure. The parent material consists of fragmented basalt over
solid basalt bedrock. Loess is probably the source of some of the
surface parent material. Surface runoff is variable, and may be
rapid during moderate to heavy rains, or during snow melts when
soil is near saturation. Permeability through the B horizon is
moderately slow, and through the bedrock it is very slow.

Snipe soils are geographically associated with To lo, Rock Creek,
Klicker, and Waha soils. To lo soils generally occur on slopes having
a northern aspect. Rock Creek soils occur on nearly level to sloping
upland ridges and slopes above Snipe soils. Klicker soils occur on
similar positions as Snipe but under timber. Waha soils occur on
positions with less slope and they are not characterized by a south
aspect. To lo soils differ from Snipe by being derived mainly from
volcanic ash. Klicker soils differ from Snipe by having a surface
color of hue 7. 5YR and a C/N ratio of 18 or more in the Al horizon.
Rock Creek soils are very shallow with the B horizon occurring
between the fractured basalt; total depth is typically 5 to 8 inches.
Waha soils are Prairie soils that are derived from loess and not
strongly influenced by residuum from basalt; the A horizons are
thick.

The Snipe soils occur at elevations of 1500 to 5000 feet in a subhumid
climate having a mean annual precipitation of 15 to 26 inches with
1/3 as snow and the remainder as rain in fall and spring months.
The summer months are hot and dry. Average January temperature
is 32°F. Average July temperature is 70°F; mean annual temperature
is 51°F; and the average frost free period is 130 to 145 days. Snipe
soils are mapped in Umatilla and Union Counties and occur in the
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Blue Mountain region of eastern Oregon.

461 Snipe very stony silt loam, 45 to 65 percent south slopes

The following description of a typical profile was taken
in the SW-1/4, NW-1/4, Section 29, T3S, R34E, above
Meadow Creek approximately 1/2 mile south of Meadow
Creek Guard Station. This was on a due west slope with
bluebunch wheatgrass, Sandberg bluegrass and a trace
of Idaho fescue.

Al 0-6" Grayish brown (10YR 5/2) very stony silt loam, very
dark brown (10YR 2/2) when moist; weak, thin platy
breaking to weak fine granular structure; slightly hard,
friable, slightly sticky, slightly plastic; abundant roots;
pH 6. 6; clear, smooth lower boundary. 1 to 6 inches
thick.

B1 6-9" Dark grayish brown (10YR 4/2) very stony silt loam,
dark brown (10YR 2/2) when moist; weak fine sub-
angular blocky structure; slightly hard, firm, slightly
sticky, slightly plastic; few thin patchy clay films,
common interstitial pores; abundant roots; pH 6. 8;
abrupt smooth lower boundary. 1 to 6 inches thick.

B21 9-13" Dark brown (10YR 3/3) when moist, stony silty clay
loam; moderate, medium to fine subangular structure;
firm, slightly sticky, slightly plastic; common inter-
stitial pores; plentiful roots; thin continuous clay
films; 40 percent to 50 percent small angular basalt
pebbles; pH 6. 8; clear, smooth lower boundary.
3 to 8 inches thick.

B22 13-20" Dark brown (10YR 3/3) when moist, stony silty clay;
very fine blocky structure; hard, very firm, very
sticky, very plastic; common interstitial pores; few
roots; thin continuous clay films on ped surfaces;
50 percent to 70 percent small angular basalt pebbles;
pH 6.8; abrupt irregular lower boundary. 5 to 10
inches thick.

Dr 20"+ Basalt bedrock.

Variations: The color of the Al horizon when dry ranges from
grayish brown (10YR 5/2) to (7.5YR 4/2). This horizon has a
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texture of silt loam or loam that is commonly gritty with numerous
1/8- to 1/4-inch basalt fragments. The B21 has a texture range
from a silty clay loam to silty clay. The B22 ranges from a silty
clay to clay. All horizons contain considerable quantities of angular
basalt fragments from fine gravel to cobble size. Loess may account
for some of the soil parent material in the surface. The depth to the
Dr ranges from 10 to 24 inches.

Inclusions: About 85 percent of the mapping unit is made up of Snipe
very stony loam with its variations. The remaining 15 percent is
made up of the following inclusions:

Rock Creek
Klicke r
Basalt Outcrop

4 percent
4 percent
7 percent

460 Snipe very stony silt loam, 12 to 45 percent south slopes

This phase of Snipe occurs on slopes of less than 45
percent and it is more accessible to grazing. The soil
profile is similar to the very steep mapping unit. Most
of this unit has a slope range of 30 to 45 percent.
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The To lo series is a well-drained, medium-textured Regosol in a
forested zone developed from volcanic ash. They occur on slopes
with a north aspect, the lower end of south slopes and on large
gently sloping plateaus, formed under a mixed forest, shrubs,
browse, and grasses. The parent material is volcanic ash which
was ejected from volcanoes and transported by the wind. These
soils have formed over older buried soils and unrelated bedrock,
principally basalt. Morphologically they are young with no textural
or structural development, but they have color and organic differ-
entiations. The A horizon is usually a grayish brown silt loam, soft
and floury-like when dry, and friable moist. The silt loam AC
horizon is typically one chroma greater than the A. The C horizon
is a yellowish brown silt loam. It is underlain by unrelated bedrock
or older buried soils. The entire profile is slightly acid. There is
very little surface runoff, and internal drainage is rapid. These
soils have a very high capacity to hold moisture.

The To lo soils are geographically associated with the Klicker, Rock
Creek, Albee and Couse soils. The Rock Creek and Albee soils
occupy the shallow ridge tops with the Klicker below on moderate
and steep timbered south slopes, and on large gently sloping
plateaus. The Couse soils occur on rolling slopes generally lower
than the To lo. The Klicker soils may resemble the To lo soils where
they have admixtures of ash in the surface, but like the Rock Creek
and Albee they are residual from basalt. The Couse soils have an
ashy A horizon with a distinct A2 over a B horizon which is mottled
and has strong structural grade.

To lo soils occur at elevations of 2,800 to 5,500 feet in a sub-humid
climate having a mean annual precipitation of 17 to 26 inches with
one-third of the yearly precipitation as snow; the remainder as rain
during the fall and spring months. The summers are cool with a
July average temperature of 60°F; an average January temperature
of 20°F; and a frost-free period of 60 to 120 days. The To lo soils
are mapped in Washington, Idaho, and Oregon. In the Grande Ronde
Valley, Oregon, a moderate acreage is cultivated; in most other
areas they are used primarily for the production of timber, with
some grazing.
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252 To lo silt loam over basalt, 0 to 5 percent slopes

The following profile description was taken in the center
of Section 28, Township 4 South, Range 34 East. Some
of the vegetation at this site was Douglas-fir, white fir,
lodgepole, larch, ponderosa pine, bearberry, prince's
pine, lupine, dwarf huckleberry, strawberry, huckle-
berry, pine-grass, elksedge, and pullup.

A
0

1 1/2-0" Duff and needles.

A 0-6" Brown (10YR 4.5/3) moist, silt loam, weak thin platy,
breaking to fine subangular blocky structure; friable,
nonsticky, nonplastic; abundant roots; pH 6.4; diffuse,
smooth, lower boundary. 2-6" thick.

AC 6-19" Light yellowish brown (10YR 5.5/4) moist, silt loam;
weak fine subangular blocky structure; friable, non-
sticky, nonplastic; abundant roots; pH 6. 6; clear,
smooth lower boundary. 6-24" thick.

C 19-32" Dark brown (10YR 4/2.5) moist, silt loam, weak fine
subangular blocky structure; friable, slightly sticky,
slightly plastic, plentiful roots; pH 6. 8. 4-24" thick.

D 32" Basalt bedrock.

Variations: The Tolo soils generally have some litter on the sur-
face. There are very few areas without duff, and mycelium is gen-
erally present in it. Under dense timber growth with very little
understory a weak A2 horizon has developed under the duff. The
textures range from a very fine sandy loam to silt loam. Colors in
the A horizon range from a pale brown to a dark grayish brown.
The AC horizon is light yellowish brown to brown. Colors of the
C are dark brown to very pale brown. The underlying material is
basalt.

Inclusions: The following inclusions are recognized in the Tolo
mapping units:

Couse 3 percent
Rock Creek 3 percent
Klicker 2 percent
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253 To lo silt loam over basalt, 5 to 35 percent north slopes

This phase is extensive in the Blue Mountain area. It
differs from the modal in its slope and aspect. These
are young soils that show very minor differences in
morphology. This site produces a mixed forest of
white fir, Douglas-fir, and larch.

254 To lo silt loam over basalt, 5 to 35 percent south slopes

Except for a steeper slope and a south exposure, this
soil is similar to the modal soil.

255 To lo silt loam over basalt, 35 to 60 percent north slopes

This phase was mapped on the very steep north slopes
of Bear Creek. It differs from the modal in percentage
of slope and aspect. It produces a mixed forest.

256 To lo silt loam over buried soil, 0 to 5 percent slopes

The following description was made of To lo over an
older buried soil in the Northeast 1/4 of the Southwest
1/4, Section 23, Township 3 South, Range 34 East.

A0 1/2-0" Duff and litter.

Al 0-3" Light brownish gray (10YR 6/2) dry, silt loam, dark
grayish brown (10YR 4/2) moist; weak thin platy
breaking to granular structure; very friable, slightly
sticky, slightly plastic; abundant roots; few fine con-
tinuous pores; pH 6.2; clear, smooth lower boundary.
2-6" thick.

AC 3-8" Brown (10YR 4/3) moist, silt loam; weak fine sub-
angular blocky structure; very friable, slightly sticky,
slightly plastic; abundant roots; few fine continuous
pores; pH 5. 8; clear, smooth boundary. 6-24" thick.

C 8-16" Dark yellowish brown (10YR 4/4) moist, silt loam, weak
medium subangular blocky structure; very friable,
slightly sticky, slightly plastic; abundant roots; few
fine continuous pores; pH 5.8; clear, smooth lower
boundary. 4-24" thick.
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B 21b
16-24" Dark brown (10YR 3/3) moist, silty clay, moderate fine

subangular block structure; firm, sticky, plastic;
plentiful roots; common fine continuous pores; thick
continuous clay films and siliceous ash coatings on
peds; pH 6. 6; clear, smooth lower boundary. 1-14"
thick.

B22b 24-27" Dark grayish brown (10YR 4/2.5) moist, silt loam,
weak fine subangular blocky structure; friable, slightly
sticky, slightly plastic; plentiful roots; few fine con-
tinuous pores; pH 6. 3; wavy, smooth lower boundary.
2-12" thick.

Dr 24" Basalt bedrock.

Variations: The main variation is in the B22b and B2 lb where the
texture ranges from silt loam to clay. Mottling occurs in a few places
in the deeper soil areas. Iron-manganese concretions are common
in the buried soil.

257 Tolo silt loam over buried soil, 5 to 35 percent north
slopes

This phase differs from the modal principally in slope
and aspect. The vegetation is a mixed forest.

258 Tolo silt loam over buried soil, 5 to 35 percent south
slopes

This phase occurs on south slopes and it has a mixture
of basalt material that has eroded from the Klicker soils
which lie above it. The surface is commonly one value
darker than the modal. Vegetation is a mixed forest.

259 Tolo silt loam over buried soil, 35 to 60 percent north
slopes

This phase differs from the modal by being very steep.
There are basalt outcrops in many places. The very
steep slope affects logging operations.

260 Tolo-Rock Creek com lex, 0 to 12 ercent slopes

This is a soil complex with the Tolo occurring as a
biscuit-type formation on 40 percent to 60 percent of the
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area. The vegetation is normally Douglas-fir, pondero-
sa pine, and pinegrass on the To lo. The Rock Creek
portion of the complex has bunchgrass, shrubs, and
forbs, with only rare slow-growing, stunted ponderosa
pine.

261 Tolo- Klicker complex, 12 to 35 percent moderate north
slopes
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The Veazie series consists of moderately well to well drained
medium to moderately coarse textured Recent Alluvial soils in the
Chestnut zone developed from mixed alluvium. These soils occur on
nearly level bottomlands under grass vegetation consisting of blue-
grass, clover, sedges, rushes with willows and a few scattered coni-
ferous trees such as pine, white fir, larch and spruce in the timber-
ed areas. The parent material consists of sediments from basalt,
tuff and acidic rocks. Veazie soils are characteristically neutral to
slightly acid in reaction and noncalcareous with gravel and sand
substratums at depths of 1 to 3 feet.

The Veazie series is geographically associated with the To lo, Klicker,
Hall Ranch, Snipe and Rock Creek series. They are similar to Onyx,
Powder, and Metolius series in some respects. The To lo, Rock
Creek, Klicker, Hall Ranch and Snipe occur in positions above
stream channels and are not derived from alluvium. The Onyx soils
are derived from more silty material with a high amount of loess
redeposited by water and they have a thicker profile. The Powder
soils have a pH of about 6. 8 to 8. 6 and they are commonly calcar-
eous. The Metolius soils pH have an Al horizon with a dry value of
6 to 5 and the soils are derived principally from pumice.

The Veazie soils occur at elevations of about 3000 to 4000 feet with
a mean annual precipitation of 12 to 16 inches with warm, dry
summers and cold winters; an average January temperature of about
29°F; an average July temperature of about 64°F; a mean annual
temperature of about 47°F; and an average frost-free period of 90
to 120 days. The Veazie soils are mapped in Crook County and the
Blue Mountains of eastern Oregon. They are used for range and
irrigated pasture and hay production.

10 Veazie loam - 0 to 4 percent slopes

The following profile description was taken in the SE
1/4, NW 1/4, Section 19, Township 3S, Range 35E,
approximately 1000 feet south of the Junction of Syrup
Creek and McCoy Creek, Union County, Oregon.
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Al 0-5" Dark gray brown (10YR 4/2) loam, very dark brown
(10YR 2.5/2) when moist; weak thin platy breaking to
weak fine granular structure; friable, slightly sticky,
slightly plastic; abundant roots; few to common inter-
stitial pores; pH 6. 6; clear smooth lower boundary.
3 to 15 inches thick.

AC 5-24" Grayish brown (10YR 5/2) very fine sandy loam, very
dark grayish brown (10YR 3/2) when moist, with mottles
of (5YR 5/4) dry (5YR 3/4) when moist; weak fine
subangular blocky structure; friable, slightly sticky,
slightly plastic; abundant roots, few to common inter-
stitial pores; pH 6. 6; clear wavy lower boundary.
10 to 28 inches thick.

D 24" Grayish brown (10YR 5/2) very gravelly sands, very
dark grayish brown (10YR 3/2) moist; massive, loose,
very friable, nonsticky, nonplastic; few roots;
stratified gravel and sands dominantly with thin layers
of loam and very fine sandy loams in places; pH 6.4.

Variations: Dry colors of the A horizon vary from dark gray to
gray (10YR 4/1 to 4.5/0 and moist colors from very dark gray, very
dark grayish brown to very dark brown (10YR 3/1, 3/2, to 2/2).
Moist colors of the AC and C horizons range from grayish brown to
very dark grayish brown (10YR 3.5/1 to 3/2). Textures of the A and
AC horizons range from loam, gravelly sandy loam, gravelly loam
to light clay loam. Depth to the gravel and sands of the D horizon
vary from about 12 to 42 inches.

Inclusions: About 98 percent of the mapping unit consists of Veazie
loam with its variations; the other 2 percent is made up of actual
stream beds or riverwash gravel and sand.
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The Albee series consists of well-drained moderately fine textured
Prairie soils developed from residuum from basalts. They occur as
polygons on gently to moderately sloping upland ridges and benches
under grassland in assoication with forest soils. The parent
material is dominantly from basalt with some influence of volcanic
ash and loess. The lithochromic colors are 10YR to 2.5YR through-
out the solum. These soils have a gradual increase in clay and
structural grade with depth. Texture of the B horizon is typically a
clay loam. Normally this soil is free of stones and slightly acid.
Surface runoff is medium, internal drainage is medium with moder-
ately slow permeability through the B2 horizon.

The Albee soils are geographically associated with the Rock Creek,
Klicker, To lo, and Couse soils. They occur in a complex with Rock
Creek soils as polygons. The Klicker soils are below them on
moderate and steep south slopes. The To lo soils are below them on
moderate and steep north slopes. The Couse soils occur on rolling
slopes. The Rock Creek soils resemble the Albee soils but are very
shallow, very stony grassland Prairie-Lithosols. The Klicker soils
are timbered; they have an A horizon with a C/N ratio of 18 or
more. The To lo soils are der1 ived from volcanic ash. The Couse
soils have an ashy Al horizon with a distinct A2 over a B2 horizon
which is mottled and of strong structural grade.

The Albee soils occur at elevations of 3,000 to 5,500 feet in a sub-
humid climate having a mean annual precipitation of 17 to 25 inches
with one-third of the yearly precipitation as snow, the remainder as
rain in the fall and spring months. The summer months are cool
and dry. Average July temperature is 60°F; mean annual tempera-
ture is 40°F; and no month in the year is frost free. The Albee
soils are mapped in the Blue Mountain area of Eastern Oregon and
they are used mainly for grazing. The Albee and Rock Creek soils
are mapped as a soil complex in one mapping unit.

440 Rock Creek very stony loam, Albee loam, complex
0 to 12 percent slopes

The following description of a typical Albee profile was
taken at SW1/4 of NE1/4 Section 23, Township 3 South,
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Range 34 East, 100 feet north of the road, on the
quarter line. Some of the vegetation at this site was
buckwheat, yarrow, pearly everlasting, tarweed,
Helinthus , June grass, bluebunch whe atg r as s , Sand-
berg bluegrass, and Bromus mollis.

Al 0-4" Brown (10YR 5/3) dry, gritty silt loam, dark brown
(10YR 3/2) moist; weak thin platy structure breaking
to weak fine granular structure; friable, slightly
sticky, slightly plastic, abundant roots; pH 5. 8; clear,
smooth lower boundary. 1-6 inches thick.

B1 4-16" Dark brown (10YR 3.5/3) moist, heavy silt loam;
moderate fine subangular blocky structure; firm,
slightly sticky, slightly plastic; abundant roots; thin
discontinuous clay films on vertical and horizontal
ped surfaces; pH 6.4; clear, smooth lower boundary.
0-14" thick.

E21 16-2 1" Dark yellowish brown (10YR 4/4) moist, silty clay loam;
moderate fine subangular blocky structure; firm,
sticky, and plastic; thin discontinuous clay films on ped
surfaces; abundant roots; pH 6.2. 4-12" thick.

Dr 21" Basalt bedrock.

Variations: The soil colors are lithochromic with hues of 10YR to
2.5YR. The surface textures are loam to silt loam with gradual
increase in clay with depth. The B2 horizon ranges from a clay loam
or silty clay loam to clay. Generally, the surface is free of stones.
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Alpha code, scientific name, and common name of plants sampled on the study area according to the
nomenclature of Hitchcock and Cronquist (1973), Hitchcock (1950), and Garrison et al. (1976).

Alpha code Scientific name Common name

Grasses
Agdi
Agex
Agsc
Agsp
Agsu
Agtr 2
Alp r
Arel
Brca
B rin
Brmo
B rte
Caru
Dac a
Dagl
Dain
Daun
Dec a
Deda
Fear
Feid
Feoc
Feov

Agrostis diegoensis Vasey
Agrostis exarata Trin.
Agrostis scabra Willd.
Agropyron spicatum (Pursh) Scribn. & Smith
Agropyron subsecundum (Link) Hitchc.
Agropyron trichophorum (Link) Richt.
Alopecurus pratensis L.
Arrhenatherum elatius (L.) Presl.
Bromus
B romus
Bromus

carinatus H. & A.
inermis Leys.
mollis L.

Bromus tectorum L.
Calamagrostis rubescens Buckl.
Danthonia californica Boland.
Dactylis glomerata L.
Danthonia intermedia Vasey
Danthonia unispicata (Thurb.) Munro Ex Maccun
Deschampsia caespitosa (L.) Beauv.
Deschampsia danthonioides (Trin.) Munro Ex Benth
Festuca arundinacea Schreb.
Festuca idahoensis Elmer
Festuca occidentalis Walt.
Festuca ovina L.

thin bentgrass
spike bentgrass
winter bentgrass
bearded bluebunch wheatgrass
bearded wheatgrass
pubescent wheatgrass
meadow foxtail
tall oatgrass
California brome
smooth brome
soft brome
cheatgrass brome
pinegrass
California danthonia
orchardgrass
timber danthonia
onespike danthonia
tufted hairgrass
annual hairgrass
tall fescue
Idaho fescue
western fescue
sheep fescue
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Alpha code Scientific name Common name

Fe ru
Glst
Koc r
Phpr
Poc a
Poco
Pone
Popa
Popr
Pos a
Posc
Pova
Sihy
Stcon
Stocn

Gras slike s

Caaq
Cage
C aho
Cala
C ami
Caro
Juba
Juco
Juen

Festuca rubra L.
Glyceria striata (Lam.) Hitchc.
Koeleria cristata Pers.
Phleum pratense L.
Poa
Poa
Poa
Poa
Poa
Poa
Poa
Po a

canbyi (Scribn.) Piper
compressa L.
nervosa (Hook.) Vasey
palustris L.
pratensis L.
sandbergii Vasey
scabrella (Thurb.) Benth.
vase yochloa Scribn.

Sitanion hystrix (Nutt.) J. G. Smith
Stipa columbiana nelsonii (Scribn.) Hitchc.
Stipa occidentalis nelsonii (Scribn.) Hitchc.

Carex aquatilis Wahl.
Carex geyeri Boott
Carex hoodii Boott
Carex lanuginosa Michx.
Carex microptera Mack.
Carex rossi Boott
Juncus balticus Willd.
Juncus confusus Cov.
Juncus ensifolius Wilsk.

red fescue
fowl mannagrass
prairie junegrass
timothy
Canby bluegrass
Canada bluegrass
Wheeler bluegrass
fowl bluegrass
Kentucky bluegrass
Sandberg bluegrass
pine bluegrass
Oregon bluegrass
bottlebrush squirreltail
big subalpine needlegrass
western needlegras s

water sedge
elk sedge
Hood sedge
woolly sedge
small winged sedge
Ross sedge
baltic rush
Colorado rush
swordleaf rush
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Alpha code Scientific name Common name

Lumu
Sc mi

Forbs
Acco
Acmil
Aggl
Agur
ALLIU
Alto
Anan
An lu
Anro
Apanp
Aqfo
Arch
Arco
Argl
Arla
Arma
Asoci
As re
Basa
Base
Beru
Brdo

Luzula multiflora Lejeune
Scirpus microcarpus Presl

Aconitum columbianum Nutt.
Achillea millefolium lanulosa Piper
Agoseris glauca (Pursh) Raf.
Agastache urticifolia Ktze.
Allium L.
Allium tolmiei Baker Ex Wats.
Antennaria anaphaloides Rydb.
Antennaria luzuloides T. & G.
Antennaria rosea Greene
Apocynum androsaemifolium pumilu.m Gray
Aquilegia formosa Fisch.
Arnica chamissonis Less.
Arnica cordifolia Hook.
Arabis glabra (L.) Bernh.
Arenaria lateriflora L.
Arenaria macrophylla Hook.
Aster occidentalisintermedius Gray
Astragalus reventus Gray
Balsamorhiza sagittata (Pursh) Nutt.
Balsamorhiza serrata Nels. & Macbr.
Besseya rubra (Dougl. ) Rydb.
Brodiaea douglasii (Lindl.) Wats.

wood rush
small fruited bulrush

monkshood
werstern yarrow
pale agoseris
nettleleaf gianthyssop
onion
Tolmie onion
pussytoes
rush pussytoes
rose pussytoes
low dogbane
Sitka columbine
leafy arnica
heartleaf arnica
rockdress
bluntleaf sandwort
sandwort
western aster

ar rowleaf balsamroot
se rrated balsamroot
be s seya
Douglas brodiea
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Alpha code Scientific name Common name

C abu
Cach
Caor
C aqu
Ciar
Cifo
C ivu
Cogr
Coli
Cote
C rin
Debu
Drve
Ep an
Eppa
Epwa
Eqar
Eqla
E rch
Erco 3
Ergrp
E the
Erla
Erst
Erum
Frveb

Capsella bur sa-pastoris (L. ) Medik
Castilleja chrysantha Greenm.
Castilleja oresbia Greenm.
Camassia quamash (Pursh) Greene
Cirsium arvense (L.) Scop.
Cirsium foliosum (Hook.) Dc.
Cirsium vulgare Airy-Shaw
Collomia grandiflora Dougl. Ex Lindl.
Collomia linearis Nutt.
Collomia tenella Gray
Crepis intermedia Gray
Delphinium burkei Greene
Draba verna L.
Epilobium angustifolium L.
Epilobium paniculatum Nutt. Ex T. & G.
Epilobium watsonii Barbey
Equisetum arvense L.
Equisetum laevigatum A. Br.
Erigeron chrysopsidis Gray
Erigeron corymbosus Nutt.
Erythronium grandiflorum pallidum St. John
Eriogonum heracleoides Nutt.
Eriophyllum lanatum (Pirsh) Forbes.
Eriogonum strictum Benth.
Eriogonum umbellatum Torr.
Fragaria vesca bracteata (Heller) Davis

shephard's purse
common Wallowa paintbrush
pale Wallowa paintbrush
common camas
Canada thistle
elk thistle
bull thistle
large flowered collomia
collomia
diffuse collomia
gray hawksbeard
Burke's larkspur
spring draba
fireweed
autumn willowweed
Watson's willowweed
common horsetail
smooth scouring rush
dwarf yellow fleabane
purpledaisy fleabane
pale lambstougue fawnlily
Wyeth eriogonum
woolly e riophyllum
strict buckwheat
sulfur eriogonum
strawberry
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Alpha code Scientific name Common name

Frvi
Gaap
G abo
Ge af
Gema
Getrc 2
Gevi
Goob
Grna
Hecya
Hela
He un
Hial
Hial 2
Hisc
Irmi
Lase
Loco
Logr
Lole
Lonu
Lopu
Lule
Lupob
Lusu
Magl
Mear

Fragaria virginiana Duchesne
Galium aparine L.
Galium boreale L.
Gentiana affinis Griseb.
Geum macrophyllum Wil ld.
Geum triflorum ciliatum (Pursh) Fassett
Geranium viscosissimum F. & M.
Goodyera oblongifolia Raf.
Grindelia nana Nutt.
Heuchera cylindrica alpina Wats.
Heracleum lanatum Michx.
Helianthella uniflora (Nutt.) T. & G.
Hieracium albiflorum Hook.
Hieracium albertinum Farr.
Hieracium scouleri Hook.
Iris missouriensis Nutt.
Lactuca serriola L.
Lomatium cous (Wats.) Could. & Rose
Lomatium grayi Coult. & Rose
Lomatium leptocarpum (T. & G.) Coult. & Rose
Lomatium nudicaule (Pursh) Coult. & Rose
Lotus purshianus (Benth.) Clements & Clements
Lupinus leucophllus Dougl. Ex Lindl.
Lupinus polyphyllus burkei (Wats.) C. L. Hitchc.
Lupinus sulphureus Dougl. Ex Hook.
Madia glomerata Hook.
Mentha arvensis L.

strawberry
catchweed bedstraw
northern bedstraw
Rockymountain pleated gentian
largeleaf avens
old man's whiskers
sticky geranium
rattle snakeplantain
low gumweed
roundleaf alumroot
common cow-parsnip
one flower helianthella
white hawkweed

woollyweed
Rockymountain iris
prickly lettuce
cous biscuitroot

bicolor biscuitroot
barestem lomatium
dee rvetch
velvet lupine
Washington lupine
sulphur lupine
cluster tarweed
corn mint
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Alpha code Scientific name Common name

Migu
Minis
Mist
Mood
Os ch
Peco
Pega
Pe ri
Phhe
Plma
Plsc
Pobi
Podo
Pogl
Pogr
P rvu
Phch
Raor
Raun
Ruac
Ruc r
Saoc
Sasi
Saorm
Sc an
Seine
Se st

Mimulus guttatus DC.
Microseris nutans (Geyer) Schultz-Bip.
Mitella stauropetala Piper
Monardella odoratissima Benth.
Osmorhiza chilensis H. gi A.
Penstemon confertus Dougl.
Perideridia gairdneri (H. & A.) Math.
Penstemon richardsonii Dougl. Ex LindL
Phacelia heterophylla Pursh
Plantago major L.
Plagiobothrys scouleri (H. & A.) Johnst.
Polygonum bistortoides Pursh
Polygonum douglasii Greene
Potentilla glandulos a Lindl.
Potentilla gracilis Dougl. Ex Hook.
Prunella vulgaris L.
Pyrola chlorantha Sw.
Ranunculus orthorhynchus Hook.
Ranunculus unicinatus D. Don
Rumex acetosella L.
Rumex crispus L.
Sanguisorba occidentalis Nutt.
Sanguisorba sitchensis C. A. Meyer
Saxifraga oregana montanensis (Small) C. L. Hitchc.
Scutellaria angustifolia Pursh
Senecio integerrimus exaltatus (Nutt.) Cronq.
Sedum stenopetalum Pursh

monkey flower
nodding microseris
mite rwort
Pacific monardella
sweetroot
yellow penstemon
yampa
Richardson penstemon
varileaf phacelia
common plantago
Scouler's popcorn-flower
American bistort
Douglas knotweed
gland cinquefoil
northwest cinquefoil
common selfheal
green pyrola
straightbeak buttercup
little buttercup
sheep sorrel
curly dock
western burnet
Sitka burnet
s axif rage
narrowleaf skullcap
lambstongue groundsel
wormleaf stonecrop
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Alpha code Scientific name Common name

Si al
Si in
Sior
Smr a
Smst
Soca
Stam
T aof
Thar
Thfe
Thmov
T rdu
Trer
Trma
Trre
Trpl
T rwo
U rdi
Veca
Viam
Viada
Vior
Wyam
Zive

Sisymbrium altissimum L.
Sisyrinchium inflatum (Suksd) St. John.
Sidalcea oregana Wats.
Smilacina racemosa (L.) Desf.
Smilacina stellata (L.) Desf.
Solidago canadensis L.
Streptopus amplexifolius (L. ) DC.
Taraxacum officinale Weber
Thlaspi arvense L.
Thalictrum occidentale Gray
Thermopsis montana venosa (Eastw.) Jeps.
Tragopogon dubius Scop.
Trifolium eriocephalum Nutt.
Trifolium macrocephalum (Pursh) Poiret
Trifolium repens L.
Trifolium plumosum Dougl. Ex Hook.
Trifolium wormskholdii Lehm.
Urtica dioica L.
Veratrum californicum Durand
Vicia americana Muhl. Ex Wil ld.
Viola adunca adunca Sm.
Viola orbiculata Geyer
Wyethia amplexicaulis Nutt.
Zigadenus venenosus Wats.

Jim Hill mustard
blue - eye g r as s
Oregon silene
feather solomonplume
starry solomonplume
Canada goldenrod
claspleaf twistedstalk
common dandyloin
field pennycress
western meadow rue
Shasta thermopsis
yellow salsify
woolly-head clover
bighead clover
white clove r
pussy clover
springbank clover
nettle
California falsehellebore
American vetch
Hook violet
darkwoods violet
mules ears wyethia
meadow death camas
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Alpha code

Shrubs

Amal
A ruv
Arri
Be re
Chum
Crdod
Lib o
Pamy
Phma
Rice
Rila
Rogy
SALIX
Spbel
Syal
Vame
Vasc

Trees
Abgr
Laoc
Pien
Pico
Pipo
Psmeg

Scientific name Common name

.Amelanchier alnifolia Nutt..
Arctostaphylos urva-ursi (L.) Spreng.
Artemisia rigida (Nutt. ) Gray
Berberis repens Lindl.
Chimaphila umbellata (L. ) Bart.
Crataegus douglasii douglasii Lindl.
Linnaea borealis L.
Pachistima myrsinites
Physocarpus malvaceus (Greene) Kuntze
Ribes cereum Dough
Ribes lacu.stre (Pers.) Poir
Rosa gymnocarpa Nutt.
Salix L.
Spiraea betulifolia lucida (Dougl.) C. L. Hitchc.
Symphoricarpos albus (L.) Blake
Vaccinium membranaceum Dougl. Ex Hook.
Vaccinium scoparium Leiberg

Abies grandis (Dougl.) Lindl.
Larix occidentalis Nutt.
Picea engelmannii Parry Ex Engelm.
Pinus contorta latifolia Engelm.
Pinus ponderosa Dougl. Ex Loud.
Pseudotsuga menziesii glauca (Beissn. ) Franco

Saskatoon service berry
bearberry
stiff sagebrush
creeping hollygrape
common prince's -pine
black hawthorn
twinflower
mountain lover
Pacific ninebark
wax currant
prickly currant
baldhip rose
willow
spiraea
common snowberry
big whortleberry
grouse whortleberry

grand fir
western larch
Engelmann spruce
lodgepole pine
ponderosa pine
Douglas -fir (interior)
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APPENDIX III

Average percent cover, frequency, and density/m2 of species sampled
in each upland community.

Community: Poa sandbergii - Danthonia unispicata (Habitat type is
Poa sandbergii Danthonia unispicata, * designates indicator species).

Species % Cover Frequency Density

Grasses

Agropyron spicatum 1. 82
.01

32. 89
.44

4. 1
.0Bromus carinatus

Bromus mollis .02 1. 33 .3
Danthonia unispicata * 3.31 54. 00 12.9
Koeleria cristata .19 2. 67 .4
Poa sandbergii 4( 7.94 96.00 183.6

Forbs

Achillea millefolium lanulosa .18 3. 33 1.2
.Antennaria luzu.loides 1.43 15. 33 2.9
Camassia quamash .64 15.56 4.9
Erigeron chrysopsidis .94 26. 67 7.2
Eriogonum heracleoides .38 1. 78 .2
Grindelia nana .52 10. 00 1. 7
Lomatium grayi .01 .44 .0
Lomatium leptocarpum * 1.38 30. 00 7. 6
Microseris nutans .08 3.33 .4
Sedum stenopetalum .72 24. 44 8. 5
Sisyrinchium inflatum .36 16. 89 4. 5
Sidalcea oregana . 07 1.33 .2
Zigadenus venenosus .01 .44 .4



144

APPENDIX III. continued.

Community: Artemisia rigida / Poa sandbergii (Habitat type is
Artemisia rigida Poa sandbergii, * designates indicator species).

Species % Cover Frequency Density

Grasses

Agropyron spicatum .91 15.00 1.9
Festuca idahoensis . 08 1.00 .2
Poa sandbergii * 5.27 81.00 151.7

Forbs

Allium tolmiei . 12 5.00 .9
Frigeron chrysopisidis . 17 5.00 .6
Lomatium grayi . 37 8.00 .9
Lomatium leptocarpum . 13 5.00 .6
Sisyrinchium inflatum . 04 3.00 .4

Shrubs

Artemisia rigida * 9.55 9.00
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APPENDIX III. continued.

Community: Poa sandbergii - Agropyron spicatum (Habitat type is
Agropyron spicatum Poa sandbergii, * designates indicator species).

Species % Cover Frequency Density

Grasses

Agropyron spicatum * 3.78 56.48 6.4
Bromus morns . 01 . 19 .0
Bromus tectorum .01 . 19 . 1

Danthonia unispicata .53 10.86 2.0
Deschampsia danthonioides . 00 . 19 .0
Festuca idahoensis . 14 2.48 .5
Poa sandbergii * 9.19 91.43 222.5

Forbs

Achillea millefolium lanulosa . 11 3.24 .4
Allium tolmiei . 03 .95 . 1

.Antennaria luzuloides . 32 4.00 .6
Astragalus reventus . 01 . 19 .0
Camassia quamash . 46 4.95 1.0
Erigeron chrysopsidis 1.27 25.14 6.0
Eriogonum heracleoides . 65 4.19 .4
Eriogonum strictum .06 2.29 .3
Grindelia nana . 41 8.57 1.5
Lomatium cous . 06 1.33 .2
Lomatium grayi . 48 10.48 1. 6
Lomatium leptocarpum .27 5.90 1.0
Perideridia gairdneri . 11 . 57 . 1

Penstemon richardsonii . 02 . 19 .0
Sedum stenopetalum . 49 15.43 3.7
Sisyrinchium inflatum .28 12.00 2.4
Tragopogon dubius . 01 . 19 . 0

Trifolium macrocephalum . 00 . 38 . 1

Trifolium plumosum . 00 . 19 . 0
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APPENDIX III. continued

Community: Agropyron spicatum - Poa sandbergii (Habitat type is
Agropyron spicatum - Poa sandbergii, * designates indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

Agropyron spicatum * 6. 85 62. 33 11.2
Carex geyeri . 08 . 33 . 0
Danthonia unispicata . 15 3. 67 . 8
Festuca idahoensis . 67 11. 00 1. 8
Koeleria cristata .22 3. 33 .4
Poa sandbergii * 4.47 77. 67 115.2

F orbs

Achillea millefolium lanulosa .28 5. 67 . 9
Antennaria luzuloides . 82 13. 67 . 9
Astragalus reventus . 33 1. 00 . 1

Balsamorhiza serrata .01 .33 ..0
Camas sia quamash . 03 1. 33 . 1

Erigeron ql:ILL. sop231clis . 75 16. 33 4. 1
Erigonum he racleoides 1.28 6. 67 . 7
Grindella nana . 14 4.67 . 7
Lomatium grayi . 59 10. 33 1. 4
Lomatium leptocarpum .24 6. 67 1. 1
Lupinus sulphureus .20 .33 .0
Microseris nutans .01 .33 .0
Senecio integerrimus exaltatus . 02 . 33 . 0
Sedum stenopetalum . 44 13. 00 3. 3
Sisyrinchium inflatum .23 11.00 2. 1
Tragopogon dubius . 02 . 67 . 1

Trifolium mac rocephalum . 02 . 67 . 1
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APPENDIX III. continued.

Community: Festuca idahoensis Eriogonum heracleoides (Habitat
type is Festuca idahoensis Eriogonum heracleoides, * designates
indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

A gropyron spicatum 3. 57 37. 60 7. 1
Bromus mollis . 10 2. 77 3. 3
Carex geyeri .20 1. 60 . 6
Danthonia unispicata .41 10.40 1.4
Festuca idahoensis * 9.36 56. 00 18. 1
Juncus confusus .04 . 08 . 1
Koeleria cristata 2.07 32.00 6. 1
Phleum p ratense . 08 . 80 . 1
Poa pratensis .22 4. 00 2.4
Poa sandbergii 3.96 68.80 114.8

Forbs

Achillea millefolium lanulosa 1.18 28.80 7.9
Antennaria luzuloides 2.02 16.80 3.7
A stragalus reventus .61 1.23 .2
Besseya rubra .03 .31 .2
Capsella bursa-pastoris .46 4. 80 3.4
Camassia quamash . 11 5. 60 . 6
C repis intermedia . 12 1.60 .2
Erigeron chrysopsidis .50 8. 80 1.8
Eriogonum heracleoides * 5. 04 20. 00 2.4
Fragaria virginiana . 02 . 08 .2
Geum triflorum ciliatum 1. 36 11.20 4.2
Grindelia nana . 19 6.4 1. 8
Heuchera cylindrica .26

3.200
.3

Iris missouriensis .37 4. 00 .4
Lomatium cous . 02 32. 00 6.2
Lomatium g r ay i .29

. 06
6.40
2.40

.9

. 3Lomatium leptocarpum
Lupinus sulphureus . 35 4. 80 .6
Madia glomerata . 08 1. 60 1. 4
Microseris nutans .02 .80 . 1
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APPENDIX III. continued.

Species % Cover Frequency Density

Perideridia gairdneri . 08 5.60 .8
Potentilla glandulos a .07 1.60 .2
Potentilla gracilis . 08 . 80 .2
Saxifraga oregana .51 8.00 6.5
Senecio integer rimus . 03 . 80 . 1

Sedum stenopet alum . 62 20.80 4.6
Sisyrinchium inflatum .29 10.40 2.5

Shrubs

Rosa gymnocarpa -- . 80
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APPENDIX III. continued.

Community: Eriogonum heracleoides Poa sandbergii south facing
slope (not classified to habitat type).

Species % Cover Frequency Density

Grasses

Agropyron spicatum 2. 82 28. 00 4. 7
Bromus tectorum 1.39 26.00 8. 6
Festuca idahoensis . 05 2. 00 .3
Koeleria cristata 2.56 22.00 2.9
Poa pratensis . 32 9. 00 4. 3
Poa sandbergii 4. 77 76. 00 144.9

Forbs

Achilles millefolium lanulos a 2. 71 21.00 6.0
Antennari a luzuloides . 52 4. 00 .5
Erigeron chrysopsidis 1.21 18.00 6.5
Eriogonum heracleoides 12. 38 48.00 5.0
Eriogonum strictum .56 4.00 .5
Grindelia nana . 12 2. 00 .2
Lupinus sulphureus 1.55 8.00 .8
Sisyrinchium inflatum . 09 3. 00 .9
Tragopogon dubius . 07 2. 00 .2
Wyethia amplexicaulis . 03 1. 00 . 1
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APPENDIX III. continued.

Community: Eriogonum he racleoides poa sandbergii north facing
slope (not classified to habitat type).

Species % Cover Frequency Density

Grasses and grasslikes

Agropyron spicatum 2. 35 29. 33 6. 7
Bromus mollis . 17 10. 67 2. 5
Danthonia c alifornic a . 07 2. 67 .3
Danthonia unispicata . 51 12. 00 1. 6
Juncus confusus 4.63 34.67 8.3
Koeleria cristata 7. 79 80. 00 19. 6
Poa pratensis 2. 17 33. 33 18. 7
Poa sandbergii 8. 68 88. 00 96. 5

Forbs
WIRMINPIONMIMISMINIO

.Achillea millefolium lanulos a 2.79 45.33 19,2
Antennaria luzuloides 1. 14 8. 00 2.3
Bes seya rub ra .35 9.33 1.2
C astillej a chrysantha . 17 4. 00 . 7
Camas si a quamash .84 9. 33 7. 1
Eriogonum he racle oides 11.81 52.00 6.8
Geum triflorum ciliatum 1. 03 13. 33 3. 3
Lomatium leptocarpum .25 5. 33 1.9
Lupinus sulphureus .39 4.00 .4
Microseris nutans .09 5.33 .5
Perideridia gairdneri . 05 5. 33 .8
Potentilla glandulos a .27 2. 67 .4
Potentilla gracilis .20 1.33 .3
Saxifraga oregana 1.97 50. 67 29.9
Senecio integerrimus . 04 1. 33 . 1
Sisyrinchium inflatum . 45 20. 00 6. 3
Sid alce a oregana . 13 1.33 . 1

Tragopogon dubius . 03 1. 33 . 1
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APPENDIX III. continued.

Community: Madia glomerata Poa sandbergii (Habitat type is Pinus
ponderosa Festuca idahoensis, no indicator spebies were present,
classification was based on presence of stumps).

Species % Cover Frequency Density

Grasses and grasslikes

Bromus mollis 1. 84 100 .0
Bromus tectorum .24 16 .0
Koeleria cristata 1.28 8 1. 6
Poa pratensis 4. 12 68 168. 0
Poa sandbergii 8.04 96

Forbs

Achillea millefolium lanulosa 1. 16 16 10.4
Epilobium paniculatum 72
Eriogonum he racleoide s 1.40 4 .4
Fragaria virginiana .08 4 .4
Grindelia nana .04 4 .4
Lotus purshianus 1. 92 64 2 1. 2
Lupinus sulphureus .40 4 .4
Madia glomerata 9. 80 72
Sanguisorba occidentalis .12 4 .4
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APPENDIX III. continued.

Community: Pinus ponderosa Festuca idahoensis (Habitat type is
Pinus ponderosa / Festuca idahoensis, * designates indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

Agropyron spicatum . 83 12.31 2. 1
Bromus carinatus . 02 3. 08 .2
B romus mollis . 08 1. 54 . 0
Bromus to cto rum .26 14. 66 . 0
Carex geyeri . 82 11. 08 2.2
Calamagrostis rubescens .05 2. 15 .2
Danthonia unispicata . 04 . 62 . 1
Festuca idahoensis * 8. 34 57. 85 17.5
Koeleria cristata 1.90 26.46 4.8
Poa pratensis . 66 11.08 4. 0
Poa sandbergii 1.43 40.31 40.5
Stipa columbiana . 03 . 62 . 1

Forbs

Achillea millefolium lanulosa . 89 17.26 6.3
Antennaria luzuloides .30 4. 62 . 7
Arnica cordifolia , 13 1.23 .5
Aster occidentalis . 09 .92 .2
A stragalus reventus . 36 2. 15 .3
Bals amorhiz a sagittata .02 .31 .8
Capsella brusa-pastoris . 18 4.92 1.8
Camassia quamash . 02 . 92 . 1

Crepis intermedia .02 .31 .0
Erythronium grandiflorum pallidum . 02 . 92 . 1

Erigonum he racleoide s . 03 .. 31 . 0
Fragaria vesca . 14 1.85 .5
Fragaria virginiana . 07 1.54 .4
Geum triflorum ciliatum . 67 5.23 1. 4
Hie racium albertinum . 10 2.46 .4
Lomatium grayi . 05 1. 23 .2
Lupinus leucophyllus 1. 02 7. 38 .9
Lupinus sulphureus 1. 95 10.46 1. 1
Madia glome rata . 06 2. 77 .5
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APPENDIX III. continued.

Species % Cover Frequency Density

Perideridia gairdneri .01
. 08
. 05
.07

.92

. 62
62

1. 23

. 1

. 1

. 1

.2

Potentilla glandulos a
Potentilla g r ac ilis
Rumex acetosella
Senecio integer rimus . 12 1.23 .2
Sedum stenopetalum .33 10. 46 2.4
Sisyrinchium inflatum . 02 .92 .2
Taraxacum officinale .02 . 62 1

Trifolium plumosum . 07 2. 15 .3

Shrubs

Amelanchier alnifolia .01
Rosa gymnocarpa .09
Symphoricarpos albus 1. 02
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APPENDIX III. continued.

Community: Pinus ponderosa / Symphoricarpos albus / Carex geyeri
(habitat types are Pinus ponderosa / Symphoricarpos albus, * desig-
nates indicator species; and Pseudotsuga menziesii Symphoricarpos
albus, + designates indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

Agropyron spicatum .15 3.00 .5
Bromus carinatus .06 2.00 .3
Bromus tectorum .01 .50 --
Carex geveri 6.50 49.00 14,4
Carex rossi .10 1.00 .5
Calamagrostis rubescens 1. 65 19.50 4.1
Danthonia unispicata .04 1, 00 .1
Festuca idahoensis .82 12. 75 2.4
Koeleria cristata .91 15. 75 2.9
Luzula multiflora .01 .50 .1
Phleum pratense .01 .25 .0
Poa nervosa .16 2. 00 . 6
Poa pratensis .31 4. 75 1.7 '
Poa sandbergii .61 11.50 16.4
Sitanion hystrix . 02 .25 .0

Forbs=2=
Achillea millefolium lanulosa . 62 16. 50 5.1
Antennaria luzuloides .11 3. 00 .5
Apocvnum androsaemifolium .13 1. 75 .2
Arnica cordifolia .45 6. 00 .9
Arenaria macrophylla .10 2.00 .0
Aster occidentalis .31 4.25 1.1
Astragalus reventus .24 1. 00 .1
Balsamorhiza sagittata .23 .50 . 1

Balsamorhiza serrata .05 .25 .0
Capse1.12, bursa-pastoris .07 2.75 .5
Crepis intermedia .01 .25 .0
Erigeron chrysopsidis .05 1. 75 .3
Erythronium grandiflorum pallidum . 10 4.25 . 6
Eriogonum heracleoides . 06 .25 . 1
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APPENDIX III. continued.

Species % Cover Frequency Density

Fragaria vesca . 19 3.50 . 7

Fragaria virginiana .97 15.00 3.4
Galium bore ale . 01 2.25 .5
Geum triflorum ciliatum . 06 . 75 .2
He li anthella uniflor a . 40 1.75 .5
Hie racium albertinum .50 8.25 1.9
Lupinus leucophvllu.s .36 2.75 .3
Lupinus polyphyllus . 19 . 75 . 1

Lupinus sulphureus .57 3.25 .4
Mitella stauropetala .01 .25 .0
Penstemon confertus . 09 1.50 .2
Pe ride ridia gairdneri .02 1.50 .2
Senecio inte ge r rimus .09 1.50 .2
Sedum stenopet alum . 76 20.25 7.4
Thalictum occidentale . 02 .50 . 1

The rmopsis montana .28 1.00 .2

Shrubs

Amelanchier alnifolia . 09 .25
Arctostaphvlos uva-ursi 1.19 4.25
Berberis repens . 17 1.13
Ribes cereum . 11 .50
Rosa gymnocarpa * + . 13 1.00
Spiraea betulifolia * + . 39 4.00
Symphoricarpos albus * + 4.13 17.50
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APPENDIX II. continued.

Community: Physocarpus malvaceous Poa (Habitat type is
* designatesPseudotsuga menziesii Physocarpus malvaceous,

indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

Agropyron spicatum .08 4.00 .4
Bromus tectorum . 64 24. 00 6.4
Carex geyeri 1. 84 28. 00 4.0
Poa pratensis 2. 96 20, 00 14.0
Poa sandbergii 2.80 36.00 52.0

F orbs

Achille a millefolium lanulos a . 64 8. 00 2. 8
Capsella burs a-pastoris 3, 68 44. 00 16.4
Geum triflorum ciliatum 1. 40 8. 00 3. 0
Heuchera cylindrica alpina 2.20 12. 00 1. 6
Sedum stenopet alum 1.20 44.00 7.2

Shrubs

Physocarpus malvaceus 35. 32 48. 00
Symphoricarpos albus 1.36 8. 00
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APPENDIX III. continued.

Community: Pseudotsuga menziesii Symphoricarpos albus / Carex
geyeri (Habitat types are Pseudotsuga menziesii Symphoricarpos
albus, *designates indicator species, and Abies grandis Pachistima
myrsinites, + designates indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

Agropyron spicatum .04 .40 .0
Bromus carinatus .06 1.00 .2
Bromus tectorum .00 .10
Carex geyeri 5.35 56.20

.0
1.4

Carex rossi .46 5.70 1.5
Calamagrostic rubescens 1.39 22.50 3.5
Festuca occidentalis .51 16.20 3. 1
Koeleria cristata .02 .30 .0
Luzula multiflora .07 2. 60 .3
Poa nervosa .07 1.20 .3
Poa pratensis .01 . 60 . 1

Poa sandbergii .03 1.00 .6

Forbs

Achillea millefolium lanulosa .04 1. 80 .3
Antennaria anaphaloides .04 .60 .1
Antennaria luzuloides . 02 .30 .1
Aquilegia formosa . 03 .50 . 1

Arnica cordifolia 1.56 20. 65 2.9
Arenaria macrophylla 1. 30 24. 60
Aster occidentalis .01 .40 .1
Capsella bursa-pastoris . 02 .90 . 1

Erythronium grandiflorum pallidum .04 1.30 .2
Fragaria vesca .77 15. 10 2.6
Fragaria virginiana .49 9. 50 1. 8
Galium boreale .07 2.40 . 3
Geum macrophyllum .01 .10 .0
Geum triflorum ciliatum .04 .60 .1
Geranium viscosissimum .00 .10 .0
Hieracium albiflorum + .11 3.40 .5
Hieracium albertinum .14 3. 10 .6
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APPENDIX III. continued.

Specie s % Cover Frequency Density

Lupinus leucophyllus . 07
. 76
. 01
.32

.50
4. 00

. 10
6. 70

. 1

.5
.0

1. 0

Lupinus polyphyllus
Lupinus sulphureus
Mitella stauropetala +
Osmorhiza chilensis . 03 .20 .0
Potentilla glandulos a . 01 . 10 . 0
Scutellaria angustifolia .00 . 10 .0
Sedum stenopetalum . 17 5. 10 1. 0
Streptopus amplexifolius . 00 . 10 .0
Taraxacum officinale . 01 .40 . 0
Thalictrum occidentale . 11 2.30 .3
Thermopsis montana . 13 .70 .1
Trifolium repens . 00 . 10 . 0
Urtica dioica .05 .20 . 1
Viola orbiculata + . 10 3.30 .5

Shrubs

Amelanchier alnifolia . 02 .40
Arctostaphylos uva-ursi 1.21 9. 60
Berberis repens .30 3.30
Chimaphila. umbellata . 02 .20
Crataegus douglasii .01 . 10
Linnaea borealis + . 14 1.50
Physocarpus malvaceus .22 . 10
Ribes cereum . 11 .00
Ribes lacustre + .05 . 10
Rosa gymnocarpa * .50 1. 70
Spiraea betulifolia * 1.34 11. 18
Symphoricarpos albus * 1. 62 8. 90
Vaccinium membranaceum .53 2. 60
Vaccinium scoparium . 09 1. 10



159

APPENDIX III. continued.

Community: Pseudotsuga menziesii Physocarpus malvaceus
(Habitat type is Pseudotsuga menziesii Physocarpus malvaceus,
44 designates indicator species).

Species % Cover Frequencl. Density

Grasses and grasslikes

Bromus carinatus .08 2. 67 .3
Carex geyeri 5.44 56, 00 12. 1
Calamagrostic rubescens . 63 10. 67 1_ 5

Festuca occidentalis .28 10. 67 1.5
Luzul a multiflo r a . 13 5. 33 . 7

Forbs

Arnica cordifolia 1. 84 10. 67 3. 1
Arenaria mac rophylla . 75 21. 33
Fragaria vesca .95 17. 33 2. 8
Galium bore ale . 04 2. 67 . 3

Helianthella uniflora . 08 1. 33 . 1
Mitella stauropetala . 04 1. 33 . 1

Sedum stenopet alum . 05 4. 00 .4
Streptopus amplexifolius . 36 2. 67 .3

Shrubs

Berberis repens . 19
Physocarpus malvaceus 31.92 29.33
Rosa gymnocarpa .59
Spir ae a betulifolia . 81 5. 33
Symphoricarpos albus 32 1.33
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APPENDIX III. continued.

Community: Pseudotsuga menziesii Linnaea borealis (Habitat type
is Abies grandis Pachistima myrsinites , * designates indicator
species).

Species % Cover Frequency Density

Grasses and grasslikes

Carex geyeri 2.48 32.00 5.4
Carex rossi . 62 10.40 2.6
Calamagrostic rubescens 1. 09 17. 60 3. 0
Fe stuc a occidentalis .28 10. 40 1.5
Luzula multiflora . 08 1. 60 .2

Forbs

Aquilegia formos a . 08 1.20 . 1

Arnica co rdifolia 3. 85 24. 00 7. 1
A renaria mac rophylla . 86 22.40
Erythronium grandiflorum . 01 . 40 .0
Fragaria vesca 1.06 23. 64 3.8
Fragaria virginiana . 11 2.00 8.3
Galium bore ale . 16 3.20 . 7
Goodyera oblongifolia . 09 . 80 .4
Hie racium albiflorum * .42 10. 80 1.2
Lupinus p oluphyllus . 36 2, 00 . 3
Mitella stauropetala .91 16.40 1.9
Osmorhiz a chilensis . 10 2,, 00 .2
Potentilla glandulos a . 10 .40 . 1
Pyrola chlorantha . 78 12.40 2. 7
Smilacina racemos a .07 1.60 .2
Smilacina stellata . 50 6. 00 1.4
Taraxacum officinale . 02 . 80 . 1

Thalictrum occidentale . 22 4. 80 . 6
The rmops is montana . 04 .80 . 1

Viloa orbiculata * 1. 00 24. 40 3. 8

Shrubs

Amelanchier alnifolia .08 .40
Berberis repens .81 6.00
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APPENDIX III. continued.

Specie s % Cove r Frequency Density

Chimaphila umbellata . 31 3. 60
Linnae a borealis * 9.21 56. 00
Phys °carpus malvaceus . 57 . 40
Ribes lacustre .45 .00
Rosa gymnoc arpa 1. 77 6. 80
Spir ae a betulifolia . 2 1 1.20
Symphoricarpos albus .23 5.00
Vaccinium me mb ranaceum 1. 58 9. 60
Vaccinium s c op arium 1. 02 4. 80
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APPENDIX III. continued.

Community: Abies grandis Linnaea borealis (Habitat type is Abies
grandis Pachistima myrsinites, * designates indicator species).

Species % Cover Frequency Density

Grasses and grasslikes

Carex geyeri .47
. 12

. 15

5.33
3.33
3.33

.9

.5

.4
Carex rossi
Calamagrostis rubescens
Festuca occidentalis . 09 4. 00 1. 1

II.

Forbs

Arnica co rdifolia .81 8. 67 1.5
Arenaria macrophylla . 15 3. 33
Fragaria vesca .20 2. 67 .3
Hieracium albiflorum * .05 1.33 .2
Lupinus polyphyllus . 07 . 67 . 1

Mitella stauropetala * .20 3.33 .5
Pyrola chlorantha . 06 1. 33 .2
Viola orbiculata * , 09 2. 00 . 3

Shrubs

Berberis repens , 29 2. 67
Chimaphila umbellata . 07 . 67
Linnaea borealis * . 96 9. 33
Pachistima myrsinites 1. 33
Rosa gymnocarpa . 04 . 67
Spir ae a betulifolia .20 . 67
Symphoricarpos albus . 13 2. 00




