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and geomorphic surface was not as predictable, for many species and
community types were observed to occur on multiple surfaces. Occurrence
patterns of several species and community types were highly correlated
with level of livestock use.

An analysis of size-classes of woody riparian species indicated that

distributions are largely skewed toward large, mature individuals, with little

representation in the seedling or smaller classes. Typical recruitment sites
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banks.
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ECOLOGY AND DISTRIBUTION OF RIPARIAN VEGETATION IN THE

TROUT CREEK MOUNTAINS OF SOUTHEASTERN OREGON

INTRODUCTION

The presence of water in semiarid rangelands of the Great Basin is

often evidenced by conspicuously lush vegetation in an otherwise sparsely

vegetated environment. These interfaces between aquatic and terrestrial

ecosystems, known as riparian areas, are characterized by a concentration of

moisture and nutrients which provide favorable conditions for plant growth.

They support unique vegetation assemblages which contrast sharply with

surrounding sagebrush-bunchgrass upland assemblages. Riparian vegetation

may be well developed structurally and wth high levels of species diversity

(Haslan 1978, Brown and others 1978). In semiarid regions these areas add

significantly to overall habitat and landscape diversity.

Riparian areas along streams and rivers are dynamic with periodic

disturbances of varying magnitude. Floodplains are continually being reshaped

by geomorphic and hydrologic processes such as flooding, deposition and
erosion (Morrisawa 1968). Vegetation interacts with these processes in many

ways including the development of extensive root systems that serve as a

stabilizing matrix for streambanks. Aboveground biomass assists in sediment
deposition by providing hydraulic resistance.

The ecological relationships and functional properties of riparian systems

are extremely complex, and are not clearly understood. During the past century

land use practices in Great Basin riparian zones and surrounding uplands

have drastically altered the balance and nature of interrelationships between
biotic and abiotic processes.

Introduction of livestock, accompanied by uncontrolled grazing practices,

resulted in severely degraded rangelands throughout the Great Basin by the
turn of the century (Griffiths 1902). In the decades following, several changes

in grazing use occurred, including a general shift from sheep to cattle. Grazing

systems were implemented and forage permits were granted. In many locations

these changes resulted in an overall improvement in upland forage resources.

However, these season-long, and sometimes continuous grazing practices

continued to have negative effects in the riparian setting.



Indirect and direct effects of grazing have precluded successful
establishment of new generations of riparian plants and have resulted in an

overall reduction in vegetative cover in riparian zones. As a result, most riparian

areas have not been able to maintain their integrity. Along many streams,

channel downcutting has resulted in drastically lowered water tables, and

systems incapable of supporting the moisture-dependent riparian plant species.

In many Great Basin floodplains big sagebrush (Artemisia tridentata) and

assorted upland species, have replaced the riparian plants.

Concern for condition and management of riparian systems has grown

rapidly in recent years. These areas are valued for water supply, fisheries and

wildlife habitat, recreation, forage production. erosion control and aesthetics

(Brown and others 1978, Meehan and others 1977, Odum 1978, Thomas

1979). Riparian vegetation is the common denominator for each of these

values. An important function of riparian vegetation is the physical structure it

provides, which interacts with fluvial processes to shape the stream and

floodplain setting. Riparian recovery projects, based on exclusion of livestock,

have demonstrated the importance of vegetation and the enormous restorative

potential of many of these ecosystems (Dahlem 1979, Duff 1979, Winegar

1977). The recovery response varies in rate and magnitude depending on the
type of riparian setting and the many contributing and interacting biotic and
abiotic variables.

Well developed vegetative communities, with diverse structure, are the

goal of many riparian recovery efforts. Some stream systems, once excluded

from livestock grazing, need little intervention on the part of land managers.
Other systems, however, exhibit a much slower and/or lower recovery potential.

In many of these systems managers have deemed it desirable to speed up
the recovery process by artificial enhancement including planting of woody

riparian species. Unfortunately, few of these planting efforts, particularly with

native members of the willow family (Salicaceae), have been successful. Failures

can be attributed to a lack of understanding of riparian plant ecology and of

basic functional processes and relationships in riparian systems.

Information on riparian plant species and community ecology is greatly

needed. Knowledge of environmental limits on plant species and plant
community distribution within riparian zones is important if we are to adequately

manage these systems. Recent community classification studies have focused
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on relatively intact riparian systems and not highly degraded areas (Kovalchik
1987, Youngblood and others 1985).

This thesis research is focused on the ecology and distribution of riparian

vegetation along stream systems which typify the highly disturbed conditions

found in the northern Great Basin. An area in the Trout Creek Mountains of

southeastern Oregon was selected for these investigations. The purpose of

this study is to provide managers with some basic ecological information on
disturbed riparian ecosystems. This work demonstrates the importance of

understanding the structure and function of these systems as a basis for

management. The objectives of this study were:

1. Develop a community type classification for degraded riparian

systems and relate these communities to important environmental
factors (Chapter 1);

2. Broadly characterize the geomorphic setting and the associated

disturbance processes of degraded riparian systems (Chapter 2);
and

3. Examine the relationships between riparian vegetation and valley

bottom landforms, environmental gradients, and disturbance
regimes (Chapter 2).



CHAPTER 1

RIPARIAN PLANT COMMUNITY TYPES OF THE

TROUT CREEK MOUNTAINS, SOUTHEASTERN OREGON



ABSTRACT

Twenty-eight riparian community types are described from data collected

along four streams in the Trout Creek Mountains. Two tree-dominated, fifteen

shrub-dominated and eleven herbaceous community types are identified. For

each type, a description of site features, community composition and structure,

and comparisons to other classifications is provided.
Most of the community types described may be categorized as

disturbance induced types. Some communities, such as the Eleocharis palustris

c.t. and the Alopecurus aequalis c.t. rapidly colonize moist mineral surfaces

adjacent to the active stream channel following flooding disturbance. Other

community types, such as the Poa pratensis c.t. and Juncus balticus c.t.

appear to be grazing induced types which have replaced later seral communities

dominated by native species. Some later seral communities are present only

in areas which have escaped livstock grazing either due to steep terrain,

boggy soils, or exclusion through fencing. Examples of these community

types include the Populus tremuloides/Salix scouleriana c.t., Carex scopulorum

c.t. and the Carex lanuginosa c.t.
Examination of species and sample ordinations indicate that moisture

and elevation are major environmental factors influencing riparian vegetation

distribution in the Trout Creek Mountains. Distinct patterns of community type

association occur along the elevational gradient of the study area. At low

elevations, the Salix lasiandra-Rosa woods/i c.t., Salix Iasiandra/Poa pratensis

c.t., Rosa woodsii c.t., and Alnus incana/Poa pratensis c.t. are often associated.

The Salix Iemmonii/Mixed Graminoid-Forb c.t. is the most prevalent type along

very disturbed stream reaches at mid to high elevations. High elevations are
the only location for some community types, including the Carex scopulorum

c.t. and the Ranunculus macounii-Polygonum bistortoides c.t..
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INTRODUCTION

Riparian zones in the Great Basin landscape support narrow and verdant

corridors of vegetation which contrast sharply with surrounding sagebrush-

bunchgrass uplands. These riparian areas form the interface between aquatic

and terrestrial ecosystems and are characterized by a concentration of moisture

and nutrients which favor plant growth.
Although these riparian areas are small in size, they are extremely

important components of the landscape. They play significant roles in protection

of watershed values, in providing habitats that sustain fish, wildlife, and plant

diversity, and in providing forage for domestic livestock. The importance of

ripariarr areas has recently made them a priority with land management

agencies. Since little is known about the vegetation ecology of these ecosys-

tems, this study was undertaken.
Disturbance processes and microenvironmental features influence

vegetation composition and structure. The interaction of natural and man-

induced disturbance has resulted in widespread deterioration of Great Basin
riparian ecosystems. Uncontrolled livestock grazing appears to have had the

most severe impact (Griffiths 1902, Platts 1981b). By the late 1800s stocking

levels were so high that only inaccessible areas remained untouched. Forage
surveys conducted at the turn of the century reported stocking levels exceeding

500 sheep per square mile in the northern Great Basin (Griffiths 1902). In the

early 1 900s sheep were replaced by cattle on much of the mountain rangeland,

but season-long and continuous grazing practices persisted. Grazing systems
were eventually implemented, but stocking levels were still excessive and

deterioration of riparian areas continued (Platts 1981 a).

Vegetation removal and trampling effects associated with livestock
grazing produced ecosystems more susceptible to other perturbations (Platts

and others 1985). Without the stabilizing effects of riparian vegetation, large

flooding events incised stream channels and lowered water tables. Foraging

and dam building activities of beaver (Castor canadensis) also altered riparian

vegetation and habitat (Naiman et al. 1986, Ives 1947). Fire, both natural and

man-caused has added to a dynamic and complex riparian disturbance regime.

An analysis of the composition and distribution of plant communities is

a useful first step in sorting out the compiex relationships of riparian ecosystems.

Such data are presented in this paper, and they complement other efforts to



classify riparian vegetation in the Intermountain West (Youngblood and others

1985, Winward 1984, Kovalchik 1987, Hansen 1988, Padgett and others In

Press). Sampling in other studies has focused on relatively intact areas with

well-developed riparian plant communities.

An area in the Trout Creek Mountains of southeastern Oregon was

selected for this study. Riparian conditions within the study area were judged

to be representative of the highly disturbed systems throughout the Great

Basin.

The definition of meaningful and identifiable community types provides

a means of stratifying these complex systems. These defined groupings also
facilitate communication about these ecosystems and allow for comparison of

vegetation patterns and management treatments with other areas. The intent

of this study is to provide land managers with a useful framework for
understanding and managing riparian vegetation. Hence, the objectives of

this study were to: 1) develop a riparian community type ciassification for an
area typifying the highly disturbed conditions found in the northern portion of

the Great Basin Physiographic Province, 2) relate these riparian communities

to important environmental factors, and 3) relate this classification to other

existing riparian classifications.

STUDY AREA DESCRIPTION

This study was conducted in the Trout Creek Mountains of southeastern

Oregon, located in the southern portions of Harney and Malheur Counties,
just north of the Nevada border (Fig. 1-1). Like other ranges in the Great

Basin Physiographic Province, the Trout Creeks were formed through block

faulting and trend in a north-south direction. These mountains are considered
geologically young (Fenneman 1931) and are comprised of a thick volcanic!

pyroclastic sequence of rocks (Carlton 1968). Lower layers of this sequence

have been correlated with the Steens Basalt. Upper layers contain ash-flow

tuff sheets derived from nearby calderas.
An upthrown block on the east side of the Pueblo Valley (graben)

forms the Trout Creek Mountains, which are characterized by mesas, buttes,

and tilted fault blocks with steep scarps (Carlton 1968). The main part of the

Trout Creek Mountains forms a gently northward-tilted plateau with elevations

reaching from 1372 m (4500 ft) at the basin edge to over 2438 m (8000 ft) on
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the south-end. This plateau is dissected by narrow north, northwest-trending
stream canyons with depths as great as 300 meters. Mahogany Ridge is the

largest fault block in the area (Carlton 1968) forming a mesa 7.5 km long by

1.3 km wide along the western boundary of the study area.
Trout Creek and its tributaries form the largest perennial stream draining

from this mountain range. It drains toward Alvord Lake, a large playa to the

north. Water seldom makes it to the playa due to upstream irrigation use and

infiltration. The other perennial streams in the study area are Willow Creek

and Little Whitehorse Creek. Both of these streams also drain to the north
and become intermittent in their lower reaches. As is typical of the Great Basin,

the drainage is enclosed.
The natural upland vegetation of the study area is predominantly

comprised of sagebrush-bunchgrass communities. At high elevations Artemisia

tridentata sso. vaseyana is dominant, where at lower elevations A. tridentata

ssp. wyomingensis is common. Several bunchgrasses are associated with
these communities, including Festuca idahoensis on moist aspects and

Agropyron spicatum on drier aspects. Isolated patches of Cercocarpus Iedifolius

and Ceanothus velutinus are found at higher elevations. Also at high elevations

on north and east facing slopes are numerous aspen groves associated with

sidehill springs. At lower elevations where the mountains meet the basin floors

are salt desert shrub communities, characterized by such species as Atriplex

confertifolia, Grayia spinosa, Artemisia spinescens, Sarcooatus vermiculatus

and Distichlis spicata.
The semiarid climate of this area is characteristic of the Great Basin,

with hot summers and cool winters. Precipitation occurs largely in the mountains

in the form of winter snows. Total annual precipitation is much lower in the
valleys. Intense summer thunderstorms are common and typically localized.

Streamflows generally peak shortly following larger rainfall and snowfall events.

Springtime melting of mountain snowpacks may also result in flooding in

some streams between April and June (Fenneman 1931). Long-term climatic

records are available for locations in the basin bottoms including Denlo at

1277 m (4190 ft) and Whitehorse Ranch at 1281 m (4200 ft). Total annual

precipitation at Denio is 220 mm (8.5 in) and 230 mm (8.6 in) at Whitehorse

Ranch. Precipitation is fairly evenly distributed throughout the year except for

July and August when it is very dry. Snowfall averages 47 cm (18 in) per year

and mostly comes during December and January. Average minimum tempera-
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tures range from 20 F (-7 C) in January to 52 F (11 C) in July, where average
maximum temperatures range from 42 F (6 C) in January to 92 F (33 C) in

July.

Twenty-eight years of data from a snow depth marker at the head of

Trout Creek indicate that early April snow packs average 749 mm (28 in)

(SCS 1989). The water equivalent is estimated to be 275 mm (10.3 in).

METHODS

This community type classification incorporates data collected using

two strategies. Each data set was analyzed independently, but using the

same techniques. Results for both analyses are presented in this chapter.

VEGETATION SAMPLING

Approach 1
Drainages were reconnoitered prior to selection of sampling locations.

Sampling covered most of the elevational range of riparian vegetation and
valley bottom locales along four streams in the Trout Creek Mountains (Fig.

1-1). Sampling locations were selected subjectively, without preconceived

bias (Mueller-Dombois and Ellenberg 1974). Thirty stream reaches between

1370 and 2440 m (4500 and 8000 ft) elevation along Trout Creek, Little Trout

Creek, Willow Creek and Little Whitehorse Creek, were selected for intensive

study, and sampled during the 1987 field season. All samples in this data set,

along Little Whitehorse Creek and Willow Creek, were located inside livestock

exclosures. One reach along Little Trout Creek was grazed briefly in the fall.

All other reaches were within actively grazed portions of aHotments.

Along each reach a 50 to 100 meter line was established parallel to the

stream axis and along the edge of the riparian zone. From this base line,
three to six points were randomly selected to become the starting point for

vegetation transects. Each transect extended from one edge of the riparian

zone to the other. Along the transect, at one-half to one meter intervals, a 0.5

by 1 meter quadrat was placed for purpose of recording vegetation and site

data. A total of 3109 quadrats were sampled. Of these, 484 occurred over the

channel and were not included in this analysis. The remaining 2535 quadrats

were analyzed.
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Vegetation data for each quadrat included a complete species list with

visual estimates of projected crown cover. Canopy cover values were assigned

to one of the following classes; T = <1%, P = 1-5%, 1 = 5-15%, 2 = 15-25%,
3 = 25-35%, 4 = 35-45%, 5 = 45-55%, 6 = 55-65%, 7 = 65-75%, 8 = 75-85%,

9 = 85-95%, and F = 95-100%. Cover estimates were also made for exposed

bare ground, gravel, rock, bedrock, moss and litter. Environmental information

for each quadrat includes type of geomorphic surface, height of surface above

stream channel, distance of surface from edge of channel, surface soil texture

class, rock content class, and surface soil moisture class. Additional information

was collected for each reach and included elevation, drainage area, valley
form and width, channel gradient, width and depth, and riparian zone width.

Sketch maps of each reach showing the transect locations and major riparian

features were also completed, and are available from the author.

Approach 2
Systematic sampling of vegetation associated with specific geomorphic

surfaces was conducted along a low elevation segment of Willow Creek. This

portion of Willow Creek contains a series of three livestock exclosures. Sampling

was performed between June and August 1986 both inside and outside of

these exclosures. Riparian zone geomorphic surfaces included silt deposits,

gravel bars, banks, lower terraces, and terraces. In most cases surfaces were

small (<50 square meters) and the entire surface was included in the sample.

When surfaces were larger, a 5 x 10 meter area was sampled. For each

geomorphic surface, a releve, consisting of a comprehensive species list and
estimated percent canopy cover for each species was completed. The same

cover classes described in Approach 1 were used. Cover estimates of bare

ground, gravel, rock, and litter were also made. In addition, height of geomorphic

surface above the channel and distance away from the channel were recorded.

A total of 173 surfaces were sampled. Maps were sketched for the entire

riparian zone, showing locations of all the geomorphic surfaces sampled.

Voucher specimens were collected for several species and placed in

the Oregon State University Herbarium (OSC). Nomenclature of vascular

plants follows Cronquist and others (1977) for Monocotyledons, Darn (1977)

for Salicaceae, and Hitchcock and Cronquist (1973) for all other taxa.
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DATA PREPARATION

In preparation for community analysis it was necessary to regroup the

quadrat data collected in Approach 1 into more manageable and interpretable

units. This was accomplished through examination of transect data, field notes

and maps. The bounds of vegetation units (stands) were noted as they were

intercepted along each transect. Each unit was comprised of a distinct plant

community. All quadrats lying within a particular unit were combined into a

single new unit (stand) by averaging cover values for all species. Environmental

data were also combined in a similar manner. By this process, the 2535 quadrats

were regrouped into 361 new units. These units were utilized as the stands in

the data analysis.

Data collected via Approach 2 were entered in the original groups. In

this case a stand is equivalent to the entire geomorphic surface (or portion
thereof) sampled.

All data were coded and entered in the ECODATA data base manage-

ment system on the USDA Forest Service Northern Region computer for

analysis. This data base and the associated Ecodata Software Package
(ECOPAC) were developed by R.E. Keane (Jensen and Keane 1987) for the

Region 1 Ecology Program, and were utilized for all analyzes described below.

VEGETATION ANALYSIS

The goal of this analysis was to develop a classification of riparian
plant community types. This procedure combined manual table sorting based
on field judgments with more objective computer analyses.

With all species included, the entire data set was massive and needed

to be simplified prior to analysis. In order for a species to be included in the
analysis it had to occur in a least five samples or be present with greater than

5 percent cover. Using these criteria the number of species in the large data

set was reduced from 227 to 132, and from 93 to 54 in the smaller data set.

Next, stands with less than 25 percent total vegetative cover were dropped

from the analysis. Typically, these were sparsely vegetated surfaces such as

gravel bars, silt deposits and disturbed banks. Analysis of these stands focused

only on noting important associated species. Summary data for these stands

are available from the author.
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Synthesis tables (Mueller-Dombois and Ellenberg 1974) were developed

for the remaining data, and manually sorted to group floristically similar stands.

As a complementary and more objective approach cluster and ordination

analyses were also performed. Two-way indicator species analysis was applied

to data using the program TWINSPAN (Hill 1979). This program is a hierarchical,

polythetic, divisive classification technique which places similar samples and

species into groups and arranges groups based on differential species (Gauch

1982). DECORANA, a detrended correspondence analysis program (Hill 1979)

was used to ordinate stands and species. DECORANA is an improved
elgenvector ordination technique developed to correct two problems of
reciprocal averaging (RA): an arch distortion effect and compression of axis

ends relative to the axis middle (Gauch 1982).

In addition, Sorensen's similarity coefficients, Shannon's Index, species

richness, and a dominance index were calculated and provided additional

tools in comparing stands and delineating groups. Site environmental data
were also summarized for aiding analysis.

Riparian plant community types were delineated based upon the
combined results of these different procedures. TWINSPAN was useful in

identifying outlier stands and in identifying the strongest groupings. Outlier

stands which did not fit recognized types were dropped from further analysis.

Final ordinations using DECORANA included only the stands which were

assigned to community type groups. Stand and species output scores from

the first two DECORANA axes were plotted to assist in interpretation of
environmental relationships. In addition, the order of community type groups
along each axis was compared to measured environmental variables. In order

to further assess the relationships between closely related community types,

cluster analysis and ordinations were performed on a suoset of the data. This

subset inciuded only the stands in community types which were positioned
closely to one another in the original ordination.

Data for final community types were summarized in constancy-cover

tables (Tables 1-3 and 1-6) and site summary tables (Tables 1-4 and 1-7).

Descriptions for each riparian community type were then prepared.
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TERMINOLOGY

The community type approach to classification was chosen because of
the dynamic and highly disturbed nature of most of the riparian vegetation. A

communfty type is an aggregation of plant communfties sharing floristic and

structural similarities. Community types are defined, based on existing vegetation

with no reference to successional status. The riparian community types in this

study are named on the basis of characteristic or dominant plant species in

the various structural layers. Different lifeforms in a community type name are

separated by a slash (I), and a dash (-) is used to separate members of the
same lifeform. Single species may be used to describe some community

types where only one structural layer is present such as meadow communities

and some shrub communities. Six dig alphacodes, used for all species, are

constructed using the first three letters of the genus followed by the first three

letters of the epithet.

RESULTS AND DISCUSSION

Florist/c Analysis. A total of 227 species of vascular plants were
encounterec in the Trout Creek Mountain riparian sample plots (Appendix A).

This diverse vascular flora includes 42 families and 130 genera. The Poaceae

was represented by 16 genera and 39 species, and Asteraceae by 19 genera

and 27 species (Table 1-1). The Cyperaceae had a low number of genera (3)

but a high number of species (12). Similarly, the Saiicaceae had only two
genera, represented by eight species, all but one species being of the genus

Salix. Fourteen families were represented by five or more taxa.

The herbaceous components of riparian communities harbor the most
floristic diversity, with 57 graminoids and 149 forbs. Woody species are
represented by one tree and 20 shrubs.

Vegetation Analysis. Twenty-eight plant community types are recognized

from the riparian areas sampled in tre Trout Creek Mountains (Table 1-2).

The overall patch size of any given community is typically small. Edges are

therefore common, and vegetative diversity is great in these riparian settings.

Most of the community types described here may be categorized as

disturbance induced types. Some communities, such as the ELEPAL c.t. and
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Table 1-1. Twenty vascular plant families with the greatest number of species.

Family Genera Species

POACEAE 16 39
ASTERACEAE 19 27
BRASSICACEAE 12 15
CYPERACEAE 3 12
RANUNCULACEAE 5 9
ONAGRACEAE 5 9
CARYOPHYLLACEAE 5 9
ROSACEAE 6 8
SALICACEAE 2 8
FABACEAE 4 7
SCROPHULARIACEAE 4 7
POLYGONACEAE 2 7
POLEMONIACEAE 5 6
SORAGINACEAE 4 6
HYDROPHYLLACEAE 3 5
GROSSULARIACEAE 1 5
JUNCACEAE 1 5
GERANIACEAE 2 4
RUBIACEAE 1 4
LABIATAE 3 3
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Table 1-2. Riparian plant community types of the Trout Creek Mountains.

TREE COMMUNITY TYPES

Populus tremuloides-Salix scouleriana c.t. POPTRE/SALSCO
Populus tremuloides-Rosa woodsii c.t. POPTRE/ROSWOO

SHRUB COMMUNITY TYPES

Alnus incana-Rosa woodsii c.t. ALNINC-ROS WOO
Alnus incanalPoa pratensis c.t. ALNINC/POAPRA
Alnus incanajCarex lanuginosa c.t. ALNINC/CARLAN
Salix lemmonii/Mesic Graminoid-Forb ct. SALLEM/MGF
Salix geyerianaiMesic Graminoid-Forb ct. SALGEY/MGF
Salix lasiandra/Mesic Graminoid-Forb ct. SALLAS/MGF
Salix lasiandra-Rosa woodsii c.t. SALLAS/ROS WOO
Salix Iasiandra/'Poa pratensis c.t. SALLAS/POAPRA
Salix lutealMesic Graminoid c.t. SALLUT/MG
Salix lutea-Rosa woodsii c.t. SALLUT-ROSWOO
Salix exigua/Mesic Graminoid-Forb ct. SALEXI/MGF
Rosa woodsii ct. ROSWOO
Rosa woodsii/Poa pratensis ct. ROSWOO/POAPRA
Artemisia tridentata/Poa pratensis c.t. ARTTRI/POAPRA*
Artemisia tridentata/Bromus tectorum ct. ARTTRI/BROTEC*

HERBACEOUS COMMUNITY TYPES

Carex scopulorum c.t. CARSCO
Scirpus microcarpos c.t. SCIMIC
Glyceria grandis ct. GLYGRA
Eleocharis palustris ct. ELEPAL
Agrostis stolonifera ct. AGRSTO
uuncus balticus ct. JUNBAL
Poa palustris c.t. POAPAL
Carex lanuginosa c.t. CARLAN
Poa pratensis c.t. POAPRA
Ranuncuius macounii-Polygonum bistortoides c.t RANMAC-POLBIS
Alopecurus aequalis ct. ALOAEQ*

*These three community types are described only by data collected along lower Willow Creek
using Approacn 2.
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the ALOAEQ c.t. rapidly colonize moist mineral surfaces adjacent to the active
stream channel following flooding disturbance. Other community types, such

as the POAPRA c.t. and JUNBAL c.t., appear to be grazing induced types
which have replaced later seral communities dominated by native species.

Some later seral communities are present only in areas which have escaped

livestock grazing either due to steep terrain, boggy soils, or exclusion through

fencing. Examples of these community types include the POPTRE/SALSCO

c.t., CARSCO c.t. and CARLAN c.t..
Riparian community types of the Trout Creek Mountains are also

structurally diverse. P0 pu/us tremuloides dominated communities have the

tallest and densest canopies, commonly composed of multiple layers. The

shrub dominated types have varied structure. Closely spaced individuals with
thick canopies often characterize communities dominated by Alnus incana

and Salix Iemmonhi. On the other hand, overstories of community types

characterized by S. lasiandra and S. lutea consist of more widely scattered

individuals. Communities dominated by Rosa woodsii may form impenetrable

dense thickets. Herbaceous cover and composition associated with shrub

dominated community types appears to be related to the amount of light
reaching the soil surface, soil moisture and disturbance. Understory composition

may also vary by microsite within a community type. Herbaceous community

types are characterized by one vegetative layer, typically less than a half-meter

in height.

Distinct patterns of community type association occur along the
elevational gradient of the study area. At low elevations, the SALLAS/ROS WOO

c.t., SALLAS/POAPRA c.t., POAPRA c.t., ROSWOO c.t., and ALNINC/
POAPRA c.t. are often associated. Low elevation communities dominated by

A/nus incana or Salix /asiandra are often located in close proximity to the
stream channel, where the ROSWOO c.t. and ROSWOO/POAPRA c.t.are

commonly located on higher positions away from the channel. The SALLEM!

MGF c.t. is the most prevalent type along very disturbed stream reaches at

mid to high elevations. High elevations are the only location for some community

types, including the CARSCO c.t. and RANMAC/POLBIS c.t.

Two tree-dominated, fifteen shrub-dominated and eleven herbaceous

community types are identified and described below. Species constancy and

average cover are compared between plant community types in Tables 1-3

and 1-6. Site variables by community type are summarized in Tables 1-4 and
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Index for each community type.

The first 25 community type descriptions are based on data collected

by Approach 1, and represent samples from all four streams. Three additional

community types are described for the lower reaches of Willow Creek (Approach

2).

TREE DOMINATED TYPES. Aspen communities are most common at mid to

high elevations along small tributaries and sidehill springs and seeps. In this

study sampling was focused on communities occurring along distinct stream

courses, and not associated with seeps on sideslopes. Two community types

dominated by Populus tremuloides were sampled (Table 1-3). Aspen is one

of two tree species occurring in the Trout Creek Mountains. The other is Populus

trichocarpa (Black Cottonwood) which is not represented in the stands sampled.

Conifers are conspicuously absent from the area.

Populus tremuloides/Salix scouleriana c.t. (n=4) POPTRE/ROSWOO
Site -- POPTRE/SALSCO communities occupy relatively stable banks

and lower sideslopes in narrow v-shaped valleys at mid-elevations of 1740 m

(5709 ft). Mean valley bottom width where these communities occur is 9.9

meters. Stream channels in these valleys average 1.5 m in width and are

confined by steep banks. In average years, spring run-off is contained within

these banks. The steep channel gradient (x=8.4%) reflects an environment of

transport rather than retention of materials and moisture. Land surfaces
supporting the POPTRE/SALSCO c.t. are typically situated about a half a
meter above the stream channel. The stony and silty upper soil horizons are
dry during most of the growing season.

Riparian zone width nearly equals valley floor width on these sites (R:V
= 0.9). The dense tree canopy cover provides shading for more than 90% of
the stream channel.

Vegetation -- These communities are characterized by dense canopies

of Populus tremuloides and Salix scouleriana which result in shady, cool, and

sparsely vegetated ground surface environments. Approximately 75% of the

understory is unvegetated (Table 1-4). Rosa woods/i is present in all sampled

communities with an average cover of 15%. Other shrubs may be found in

minor amounts, including Amelanchier alnifolia, and Prunus virginiana.
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Table 1-3. Constancy and average canopy cover of important plant species in 25
riparian community types.

C0?44IJNITY TYPE

I

POTRISASC

N. 8

POTR/ROWO

I
N. 4

ALIN-R0w0

5.21
ALXN/POPR

N. 16

ALXN/CALA
I

5. 3

SALE/F
5.28

SA0E/FiN. 31
TREES

Populu. tremulolde. 100(44) 100(67) 10(15) 4( t)

SH9UBS 100(80) 100(70) 100(99) 94(95) 100(99) 100(82) 100(58)
Alma. moan., 25(20) 25(10) 100(77) 100(68) 100(59) 4) 3)
Aelanch1er alnIfoll, 50( t) 50(26) 10(45) 6) 3)
Artemleta trldantata 25(20) 43( 8) 81(15) 33) t) 21) 1) 33) 1)C1eatia llgu.ticifolia 14) 7) 19( 8) 33) 3)
Cornu. stolonifera
Pramue virglnlana 50) t) 5( t)
Ribe. aureuni
Rib,. lacuetre 38) 4) 32) 7) 100) 4)
Rosa w000,lj 100) 15) 100(43) 76(49) 69(14) 33(40)
Salt, exlgua
.611, geyerlana

100(56)
Salt. laaiandra 13) t) 25(30) 33)10) 21)35)
Sail, Leonionli 13)20) 100)73)
Salix lute 5)50) 6)10)
Salt, .couieriana 100(60)
Symphorlcarpos areophlllls 21( 2)

GRAR4IN0IOS 100( 7) 100(14) 90(13) 100(51) 100(56) 93(18) 100(22)
Agroatis exarata 6( 3) 25) t) 33( 3)
Agroatis scabra 18) 1) 33) 1)
Agroatis etolonifera 13) 6) 33) 3) 11) 9)
Agropyron tracbvcaulum 5) 3) 7) 1) 67) t)
Alopecurus aequalls 36( 1) 33) 3)
Bromus tectorum 25) t) 50) 2) 19) 4) 69) 1) 21) t)
Care. athro,tacoya 46) 2) 33) t)
Care. douglasli 5) t) 13( 6) 4) 3)
Care, lanuginoss 29) 7) 25) 2) 100)33) 7) 6)
Care. roicroptera 33) t) 75) 1) 100) 5)
Care. nebrascensis 4(20)
Care. praegracllls
Care. scopuloruan 25) 8)
Deachampsla cespitosa 32) 5)
Deecharopsia elonqata 5' 1) 251 1) 33) ti
Eleoctrarls paluatrls

7) 2)
Eleocharis pauclflora

33) t)Elyarn. telticoldes 75) t) 50) 2) 52) 5) 56(12)
Glvcer(a granols

25) 1) 33) 3)
Hordeun, brocoyantherum 13) 5)
Juncus baitlous 91 1) 33) t) 71 tI 33) t)
Juncus ensitolius

14) 1) 67) 2)
Juncus mertenslanus

25) 2;
P51cm, alpinunr

21) 1)
P51cm. pratense

..) 1)
So, balbosa 13) t) 50) t) 14) 1) 25) 5)
P0. palustels 75) 5) 50) 5) 29) 6) 25(10) 171 41 67) 1)Pea pratensis 25) 2) 100) 8) 57) 6) 100(341 67)10) .3) 6) :00) 51
Scirpus americanus
Scirpue mmcrocarpos 5) t) 13) 5) 130) 14)

P0TP/SASC Po0uiu tremulc)des,SalIa eccuierlana ct. . PCTF/ROWO . opuiue trernuloideslRona uoodsll
ALIN/R0)0 Ainus lrtcana-Rosa woousli c.t. . ALIN/POPR = Alnus incana/Poa pratensis ct.
ALIN/CALA Sinus Incana/carex lanuglnosa ct. . SALE SalIx lemmonlijMe,(c Grarninotd-Foeb ct.
SAllE Sail. goyeriana,Mesic Grammflold-Forb ct..
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Table 1 -3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

CO8.4UTUTY TYPE POTR/SASC
I

N. S
I

POTR/ROWO
I

N. 41

ALIN-R0W0

N. 211
I

ALIN/P0PR
I

'1. 161
AL1N/CALA

N 3

SALE/F
5.28

SAGE/MGF

.

FORBS 100(29) 100(38) 90(141 69(14) 100) 5) 100(23) 100(35)
Aehillea sillefolium 38( t) 100) 1) 14) t) 38) 3) 54) 3) 100) 5)
Allium blsceptrum 50) t) 25) t) 14) 1) 13) 2) 4) t) 33( t)
Aqullegia formo.a 63) 1) 50(17) 10( 5)
Artemisia ludoviciana 6) tI 7) 2) 33) 3)
Aster sep 6) t) 4) 3)
Aster to! jaceous 14) 4) 67(50)
Sarbares orthoceras 36) 1) 33) t)
Cleuts douglasi!
Cirsium spp 63) t) 5) t) 14) t) 33) t)
Cirsism v-ulgare 25) t) 5) t) 31) 3)
Conyn canadensis
Epilobium giaberrlmum 13) t) 25) 4) 10) t) 6(10) 7) 2)
Epliobium watsonll 38) t) 10) 5) 6) 3) 64) 1) 33) 3)
Floerkea proserpinacoldes ................................ t)
Oallum triflorum 100) 4) 100)11) .3) 6) 25) 6) 14 1)
Gem. macrophylium 36) 1) 33) t)
leracleum lanatum 25) 2) 5) 3) 4) 4)
Lactuca serrlola 25) t) 6) t)
Llnaathus septentrionales 18) 2) 33) t)
Mentha arvensa 25) t) 6) 4) 67) 5) 7) t)
Mimulus guttatus 13) t) 25) t) 71) 3) 33) 3)
Mimulus priunuloides .............................. 11) 4)
Montla chamissOl 38) t) 6) 4) 43) t) 33) 4)
Montia pertoliata 75) 1) 19) t) 13) t) 21) 4)
Ossarhiza occldentails 38) 5) 75)11) 5)10) 6) 3)
Plantago major ............ 5) t)
Polygonum bistortoides .................................... 100) 1)
Potentlila biennis 13) t) 4) t)
Potentt].1a gracills .................................... 67) t)
Ranurculus cvmbalar)a 13) t) 11) t.
Ranunculus sacounhl 36) 1) 67) 2)
Ranunculus sceseratus
Name. app 38) 1) 5)10) 75) 3) 33) 3)
Seneclo serra 25) 3) .1 t) 33) t)
Sldalcea oregana 39) tI 67) 31
Sliene menzieii 50) 1) 251 10) 7) 11
Sm) jacina stehlata 88) 3) 43)13) 6) t) 25) 5)
Steliaria ong1pes 50) t) 50) t) 4) t) ii) 4) 33) 1)
Tar,aaeum off1c1nae 88) 3) 75) 2) 24) 1) 31) 7) 33) t) 71) 2

Trifohium cyanthiferum II) t)
Trifohium spp 6) 3) 25) 1)

Tritohiom longipes ................................. 4)
Urtica dlolca 55) 6) 10) 2) 19) 2) 39) 4) 100) 4)
Veronica americana 38) 1) '.4) 4) 67) 5)
Ver.trum cahjfor.jcum ............................. 11) 1)
Equisetum arvense 5)10) 6) t)
Equisetum iaevigatum 13)10) 33) 3

70TR/SASC = Populus tremuio!des,SaiIx scoulertana ct.. POTR/R0W0 = Pcpuhus trenuhoides/Hesm uoo,s11 ct.
SLIN/ROWO Sinus Incana-Rosa w000sll ct. ALIN/POPR Ainu. incana,Poa r,ratensis ct.
ALIN/CALA Amos mncana,C.arex lanugmnosa ct. SALE Salix lemmonil/Mesle Jrammnoid-Ferb ct..
SAGE Sail. geyeriana/Mesjc Gramicoid-Forb ct.
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Table 1 -3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

COW4UNITY TYPE SALA/P.3F SALA-R0W0 SALA/POPR SALO/MO' SALU-ROWO SALEX/MOF' ROWO
j

IN- N. 9 N 5- 6 IN- 3 N- 17

TR

Populus tremuloldes 11)10) 13) tI 17(10) 12)10)

SHRUBS 100(58) 100(91) 100)81) 100(64) 100(89) 100(52) 100(67)

Alnus Incana 25(30) 12(10)

Axselanchler alnIfolla 11) 1)

Artemisla tridenteta 29( t) 22) 3) 251 5) 50) 4) 65) 9)

Clematis Ilguaticlfolla 14) 3) 11) t) 13) t) 33) 5) 12(15)

Cornea stolonifera 13) t( 6)10)

Prunus virginlana 14) t) 6(60)

Ribes aureum 44) 4) 33)12) 6(10)

Ribes lacustre 14) t)
Rosa woodall 29(10) 100(36) 63) 9) 25) 3) 100) 18) 33) 3) 100(55)

Salix exigue 100(40) 6)10)

Salle geveriana - - . - . .

Salle laslandra 100(54) 100(68) 100(70)

Salle 1esoni1
SalIx lutea 13(10) 100(63) 100(67) 67)15)

Salix scoulerlana
Symphoricarpos oreophillis

GRAMINOIDS 86(15) 100(26) 100)45) 100(53) 100(26) 100(47) :00(16)

AgrOstis exarata 13) 11 6) t)
Agrostle scabra
Agrostis stolonifera 38) 5) 17) 1)

Agropyron trachyceulum
Alopecurus aeqoalis 14(10) 11) 3) 25) t 6) t)
Bromus tectorum 29) t) 44) 7) 25) t) 67) 3) 71) 5)

Carex athroatachya 29( t) 13) t)
Carex douglasll 14) t) 22) 5) 25) t) 18) t)
Carex lanuglnosa 14) 3) 11) t) 25) 3) 50) 5) 331 7) 67)20) 18( 2)

Carex sicroptera 33) t) 25) 21

Carex r.ebrascensis
Carex praegraclils 25) 1) 6) t)
Carex scopulorum
Deschampsla cespitosa 111 3)

Ceschampsla elongate
Eleocharla paustrrs 29) t) :31 tI 25: 11 33) tI
Eloochorls paucif lore
Elysus triticoides 56) 2) .18) tI 67) 31 33)10) 71) 6)

Glycerla grandls 29) 5) 25(10)

Hordeum brachyantherom :3)10) S0( t)
.;oc.s balticue 29) t) 11) 3) 501 21 50) 51 tI 351 t) 12) t1
Jancus ensofolios 14( t) 251 t)
Juocus mertenslanus
Phleum aipinuin
Phleus pretense 30)12) 33) t)
Poe bulbosa 14) t) 22) 2) 131 1) 17) 3) 24) 3)

Poe palustrls 71) 7) 5)116) 63) 9) 100(18) 50) 8) :30) 2) 12) t)
Poe pratensle 29)10) 56)14) :00)30) 100) 4 83) 16) o7) 2) 71) 71

Sclrpus americanus 25) t 6) 1)

Surpus microcarpos 25) 2) 100)18) :71 1) 67)35) 6) t)

SALA = Salle laslandra/Meslo Grarnlnoid-Forb ct.. SALA-R00 Sallx 1aslendraRosa ocdsl1 ct.
SALA/POPR Salle laslanSra/Poa pretends ct.. SAL).) Salle iotea/MesIc Greolnoid c
RALU-R00 - Salix lutea-Hose woodall ct. . SAEX Salle jS1iSjMeslc lraminoid-Pocb ..... ROWO = Rosa wuodsil ct..
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Table 1-3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

20W4U81T1 TYPE SALA/!4W
I

SALA-ROWO SALA/P0P8 SALU/I
I

SALU-ROWO
I

SALC/F
I

R0W0

N. 3 N. S N. N. S N. 3 N. 17

FORHS 100(16) 100)20) 100)23) 100)40) :00(23) 100(53) 89(10)
Achilles mlllafollum 29) t) 33) 1) 75) 1) 50) t) 50) t) 12( t)
Alllum bisceptrum 33) t) 6) t)
Aquliegla formosa 11) t) 3) t( 17110)
Artemiala ludoviclane 14( t) 33) t) 25( t) 4( t)
%ster app 11) 1) 13) 3> 12( t)
Aster follaceous
Rarbarea orthoceras 14) t) 6) t)
Cicuta douglasil 43( 2) 25( 3) 75) 7, :00)10)
Clrslum app 43) t) 22) 5) 25) 2) 50( 2) 17) t) 6) t)
Cirsium vulgare 29) t) 44) 1) 38) 5) 18( t)
Conyza canadensta 13) t)
Epilobims glaberrlmum 43) 1) 44( 1) 25) t) 17) t) 33) t) 6) 3)
Epilobium watson!) 33) 4) 11) t) 25) t) 25( t) 17> t> 6> 1)
Floerkea proserpinacoldes
Galluin trlflorun! 14) t) 56( 8) 25) 5) 33) 2) 35) 5)
Geum macrophyllum 13) t) 6) 3)
Heracleum lanatum 25) 3) 17(10) 6)10)
Lactuca serriola 11) 3) 25) t) 17( t)
Linanthus septentrionales

Months arvenso 29) t) 11) t) 13) t) 50) t) 100) 4) 6( t)
Mlmulus guttatus 14) t 1 11) t ) 13) t ) 17> t )
Mlmulus primuloldea
Montla chamissol 14) t) 11) 3 13)10) 25) t) 17) t)
Montla perfollata 13) t) 33) t) 18) t)
Osmarhlza occidentalls 22(15) 13) t) 17(40) 12) 2)
Plantago major 71) t) 11) t) 63) 3) 75> 1) 6) t)
Polygonos bistortoides
Potentt1a blennis 22) t) 13) t) 17( t) 6(10)
Potentilia graclils
Ranunculus cvmbaiar:a 43) 1) 11) t) 25) t) 6> 1>

Ranunculus rascounhi
Nanonculus sceleratus 14(10) 11) t) . . .

>Rumex app 36) t) 33) 4> 25> 5) >00) 2) :7 t> 37) 1> 6> t>
Seneclo serra 22) 5)
Sldalcea oregana 13) 1)
shone rnenzheall 14) t( 131 t) 0> 1)

Smilacina atellata 11(10) 13)10) 50) 5> 3) 7) 33) 3) 8) 2)
Stellarla lorsgipes 171 t)
Taraxacum otflchnale 57) t) 56) t> >5) 1) 75) t) 43) t> 33) t) 24) 1)
Trlfoh(um cvantnlferum 14) t) 13) t)
7r'l(ol hum app 29(10) 13( t) 75) t) 67) 2) S( t)
Trifollum longlpes :4> t) 3( 3)
'Jrtica dtolca 14> t) 34) 1) 05) 2) 3) 2> 18) 5)
VeronIca americana 57 3) 22> 2> 25) 5) 10) t) :7> t> 33> t>
Veratrum calitornicum ....
Vquhsetua! arvenae 29) t> 13>10) :00)18) 13: 1) 100)30> 5) 1)
Equisetum loevigatum 33) t) 22) t) 25> t) 30) 2) :7) 1) 00) 4) 24) 2>

SALA Sahix laslandra,Mealc Gram:nojd-Forb ct. . SALA-ROWO SalIx laslandra-Hosa wooashl C t.

'ALA/POPR Salix iaslanOra,Poa pnais ct., SAL)) Sa1x lutea,Meaic Graminoid ct.
SAL)3-ROWO = Sa1x Iutea-8oaa w000ahi ct. . SAEX Sahix 3gjJMestc Graminold-Forb ct. . >0)50 Rosa .00da11 ct.
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Table 1-3. (cant.). Constancy and average canopy cover of important plant species in
25 riparian community types.

C0t,840N1TY TYPE
I EOWO/POPR

I
CASC SCMI GLCR ELPA MIST JUBA

N 19 N. 4 N. 9 N. 6 N. 5 N. N. 12

TREES ""
Populus treinulolde8 11) 7)

SHRUBS 100(48) 17( t) 80(16) 60) 7) 33) 2)
lInus incana 20) t)
Amalanchier alnifolla
Artemisia trldentata 84(19)
Clematla llguetlolfolla 16(24)
Cornue etolonifera 5( t)
Prunue virginlana
lflbes aureum
Rlbes lacustre 8) 1)
Roaa woodsll 95(29) 60) 5)
Salts exlgua 0( 5)
Salts geyrriana 25) 1)
Sails laslandra 16) 7) 40) 3)
Salts le,ssonll 17) t)
Sells lutes 11( t) 80) 8) 20(10)
Salix scou1erlana
Symphoricarpos oreophillis

GRAMINOID 100(52) 100(69) 100)81) 100(57) 100(63) 100(62) 100(59)
Agroatis exarata 20) t) 3( 2) 20)10) 42) 3)
Agroetla scabra 17) 1) 17) t)
Agrostla stolonifera 16) 1) 60) 2) 100(20)
Agropyron trachycaulum 8) t)
Alopocurus aequalls 17) t) 20) t) 50) 1) 60) 7) 60(11) 17) 5)
Bronue teccorum 58( 5) 8) 1)
Carex athroutachya 17) t) 83) 1) 80)11) 33) 1)
Cares douglaell 32) 6) 8) t)
Cares lanuginosa 26(15) 100) 9: 40) 2:
Cares mlcroptera 21) 1) 17) t) 70) 7) 40) t) 91) 3)
Cares nebrascenals 20)10) 20)10) 17110)
Cares praegractlis 11) 5)
Carex scopulorum 100(45) 17(10) 33) 7)
Deschampsia cespitosa 83) 81 50) 4) 25)20)
De.cnampsla elongate 17) t) 20) t) 17) 20) tI
Eleocharis palustris 60) 2) 17) t) 100(28)
Eleocharis peuciflora 33) 5) 67) 8) 25) 5)

lyaus rlt1coides 68) 5)
Glycerla granola 17)10) 100)27) 40) 2) 25) 2)
Hordeux brachyanthecum 5) t) 171 t) 20) t 58) 1)
JUOCUB balticus 26) t) 33)11) 100) 9) 67) 13) 90) 5) 20)10) 100(29)
JunCus enslfoliu8 17) t( 40) t( 17(10) 40) 5) -.2) 4)
JUOCUS mertensianus 33) t) 17) 3) 25) t(
Phioum alpinms 33) 2) 33) 5) 50) 6)
Phleu,n pratense 20) t) 20) t)
Poe bulbosa 26) 4)
Poa paiustrls 21(13) 40) t: 80) 8) :00)12) 8) tI
Poa pratensis 100(33) 43) 1 17) 2, 30) 2) 43) 8) 33) 4)
Scirpus americanus 20) 1)
Scirpus mlcrocarpos 100)54) 80) 5)

906J0/POPR oaa w000sll/Poa pratensla ct.. CASC Cares scou1ormn ct,. 50MG 4lrcus mtcrocarps C.

GLOB Glycerta grandls ct. . ELPA Eleocharis paiustr(s C.:., AGST Agrestls stolonitera ct.
JUBA Juncus baiticus ct.
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Table 1 -3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

C0?.S4UNITY TYPE R0i0/P0PR
N. 19

I
CASC

N. 6

SCMI

N. 5 ]N.
GLG}1

I

6

ELPA

8. 5

AGST
IiN. S

JUBA

N. 12

FORBS 74U5 100(22) 100(16) 100(37) 100(27) 100)32) 100(34)
Achillea mlllefollum 53) 3) 20) t) 80) 3) 75) 1)
Allium biaceptrum 16) t)
Aquilegla formosa
Artemlala ludoviciana 11) t) 20) 3) 17( 2)
3ster epp 11) 2) 40) 2)
Aster folleceou 17( 3) 58) 3)
Parbarea orthoceras 17) t) 33( 3) 25) 1)
Cicuta douglasii 60) 5) 40) 5)
Clrsiurn app 32) 2) 20) t) 17) t)
Cirsium vuigare 32) 5) 40) t)
Conyza canadan1s 40) t) 40) 2)
Epilobiurn glaberrimurn 20) tI 17) 3) 60) 2) 23) 2) 17) t)
Epiioblum watsonhl 50) t) 40( t 67) 4) 20) t) 67) 4)
Floerkea proserpinacoidea 17) t) 8) t)
Gal turn trhflorurn 26) t)
Oeum macropoyllum 17) t) 17) 3) 331 3)
Heracleum lanatum
Lactuca serriola 16) t)
Liosathus septentrion.ales
Mentha arvense 5) t) 80( 1) 40)12)
Mimulus guttatus 33) t) 60) t) 83)11) 40) t) 80)13) 33) 4)
Mimulus primuloidee 50) 2' 50) t( 33) 1)
Montia chamissol 50117) 50) 2) 20) t) 0) 2) 42) 2)
Months pertoliata 5) t)
Osmarhiza occidentaila
Plantago major 11) 1) .0) 2) 60) 5)
Polygonurn bletortoides 33) 2) 50( 5)
Potentilla biennis 5) t) 20) t)
Potentilla gracills 17) t) 33)10)
Ranunculua cymbalaria 33) t) 40) 1) 33) 5) 40) 5) 8) t)
Ranunculua macounil 17)20) 50) 5) 42) 8)
Ranuncuius sceleratus
Rumex app 5) t) 80) 1) 50)11) 0) 4) 25) 2)
Seneclo .erra 5) 3) 8) 1)
Sidalcea oregana 5) t) 33) t)
Sjlene menziesil 21) 3)

Sahlaclna steilata 11) 2) 201 t(
Stellarha longipes 5) t) 33) t) 60) 1) 58) t)
Taraxacurn offlclnaie 47) 2) 50) 1) 17) t) 20) tI 130) 3) 83) 1)
Trifolium cvanthiferum 20) t)
Trifohlum app 11) t) 17) t) 40) t) 33) 5) 20)20) 58) 3)
Trlfoliu.. longlpes 5) t) 33) 2) 20(10) 43)10) 42) 5)
Jrtica diolca 16) 4) 8) t(
Veronica americana 67) 2) 100) .3 40) 2) cO( 5) 50) 4)
Veratrum californicum 25) 1)
Equisetum arvense 5)10) 60) 5)
Equiaetum laevigaturn 21) 5) 60) t) 20) tI

80W0/POPR Rosa woodsii/Poa pratensie ct.. CASC Cares scopulorum ct., SCMI Scirpua mlcrocarpos ct..
OLGA Glycerla grandls ct. , ELPA Eleocharis paiustris ct. AGST Agroetis stolonifera cc..
JUBA = Juncus balt)cus cc..
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Table 1-3. (cont.). Constancy and average canopy cover of
important plant species in 25 riparian community types.

COW4LTNITY TYPE POPA

N 7

CALA

12

POPR RAJ4A-POBI

N 31 N. 7

TREES

Popujus tremuloldes

SERUBS 100(17) 50(17) 04(13)

Alnus lucana 29) 7) 25) 2) 10(141

Amelanc6ler alulfolla

Artealsia tridentata 14(10) 17) 2) 48) 4)

Clemat). ligusticifolia 14) 3)

Cornus stoloalfera

Prunus virginiana

Ribes aureole

Ribes lacustre

Rosa woonaji 29) 2) 25(17) 58) 8)

Salix exigua 17) 7) 7) 5)

Salix geyeriana 3)10)

Salix lasiondra 57) 4) 17) 5) 23) 7)

Salix lemmonll 3) 3)

Salle lutes 14)10) 17)15) . . . .

Salix scouleriana

Symphoricarpos oreophillis

GRA!4INOIDS 100(50) 100(73) 100(59) 100)38)

Agrostia exarata 14(10) 25) 1) 16) 1) 14) t)

Agrostia scabra 3) t)

Agrostis stolonifera 14(20) 50) 5) 26( 9)

Agropyron trachycaulun

Alopecurus aeaualls 71) 7) 25) 4) 16) 4) 43) 1)

Bromus tectorum 43( t) 33) t) 26) 2)

Carex athroatacfiya 29( 5) 13) 4) 86) 6)

Carex dougiasti 14) 3) 17) 2) 36) 101

Cerex lanuginosa 100)33) 42) 6,

Carex microptera 29) 2) 33) 1) 16) 2) ( 31

Carex nebrascensis '1 2)

Carex praegracllis 17( 2) 10) t)

Carex scopulorun 43)11)

Deschanpsis cespltoea 29) t) 251 3)

Deschampala elongata 7) t) 21 71) 2)

Eleocharla psluetrls 43) 7) 75) 9) 23) 2)

Eleocharia pauciflora 8) 3) 3) 3) 14) tI

Elymus triticoldea 14) 3) 25) 8) 39) 5

Glyceria grands 14) t) 8) t) 31 t)

)(ordeum brachvantherum 14) t ) 25) 1) 16)11) 77) 1)

Juncus balticus 57) 1) 50) 6) 4) 5 16)10)

Juncus enslfolius 29) t) 25) 5) :9) 11

Juncus mertenalanus 3
I .

Phleum alpinurn :00) 7:

Phieum pretense .1)10) 7) 5)

Pus bulbosa 10) 4)

Pus palustrls 100)29) 75) 5) 30) 7)

Isa pratensis .3) 5) 75) 7) 37)34) uP) .3)

Sclrpue amerlconus 31 1

Scirpus nlcrocarpos 67) 9) 32) 3)

'POPA Pun caiustris ct. . CALA urea lanuglnosa ct..) CPR sa ocatensis ct..
Rk'AA-POSl Ranunculus nrncounxi-Polvgonum bistortoides ct..
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Table 1-3. (cant.). Constancy and average canopy cover of
important plant species in 25 riparian community types.

C0P9031f1TY TYPE J
POPA OALA P0PR RAMA-POBI

7 N. 12 N. 3: N. 7

PORES 100(30) 100(28) 100(26) 100(481

Ah1j1ea mlllefollum 29) 5) 25( t) 81) 3)

Allium blsceptrum 7) t)

Aquilegle formoa.a

Artemlala ludoviclana (4) t) 17) 5 23) 3)

Aater app 8) t 16) 3)

Aeter toliaceous 3) 3) 71) 2)

Barbarea ort4oceraa 43) 1) 7) t) 57) 1)

Cicuta dougiaaii 33) 7) 13) t)

Ctriujn app 43) t) 17) t) 32) 2) 14) tI

Clralum vulgare 43) t) 33) 1) 52) 4

Conyza canadenats 42) 2) 19) 1)

8pilobium glaberrimum 86) 5) 42) 1) 32) 4) 17) t)

Epilobium wataonil 14) 3) 8) t) 10) t) 57) t)

Floerkea proaerptnacoides 29) 2)

Gallum triO lorum 7) 1)

Gum macrophyilum 29) t) 7) t) 14) t)

Reracleum lanatum 7) 5)

Lactuca serriola (6) t)

Linanthus septentrionalea

Mentha arvenee 29) 1) 75) 4) 36) 1)

Mimulus guttatus 43( 1) 17) t) 7) t) 29) t)

Mimulus primuioides 3) 3) 57) t)

Montla chamiaaoi 8) t) 29) 1)

Montia perioliata

Osmarpiza occidentalis

Plantago maJor 71) 4.4) 83) 1 .5) 4)

Polygonum blatOrtoldes 100(16)

Potentilla biennis 43) 1) 17) t) 16) t)

Potentlila gracilis 29) 2)

Ranunculus cymb.aiarle 57) 2) 25) t) 1?) 1) 29) t)

Ranuncujue macounji 10) 1) 100)20)

Ranuncujus sceleratus 14) 3) 10) 1)

Rumex app 57)11) 83) 3) .2) 1) 14) t)

Senecio serra 3) t)

Sidaicea oregana 14) t) 10) t)

Sliene menzlesii 3) 11

Smilacina stellata 17) 2) 10)14)

Steilaria longipes 16) t( (II t)

Traxacum offic8naie 57) t) 67) 2) 61) 4) 7)) 1)

Trifolium cyonthiferurn 8) 3) 13) 3)

Trifolium app 33)10) 16) 7) .3) t)

Trifolium longlpee 29) 2) 17) t) 3) 3) 2?) 11

L:rtica dinica 29) 1) 8) t) 7) :1

Veronica amerIcana 57) 5) 17) 3) 19( 31 17) 1)

Veratrum cailfornicuin

Equisetum arvense 33) 3) 16) 2)

)lquiaetum laevigatmn 14) t) 50) 4) 61) 4)

POPA = Poe paiustris Cl.. CALA 2arex lanugtncoc. ci.. .SPR oa pratennis ct.,

RAMA-POBI = Ranunculun rnacounii-Poiygonunn listortoides .t.
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Although abundance of individual herbaceous taxa is relatively low,
these are floristically diverse communities with an average species richness of

21 (Table 1 -5). Poa palustris and Elymus triticoides are common grass
associates, whereas Gallum triflorum, Smilacina stellata, Urtica dioica,

Tara.xacum officinale, and Montia perfoliata are common forbs. Other herba-

ceous species which are associated with the POPTRE/SALSCO c.t. include

Aqullegia formosa, Cirsium spp., Osmarhiza occidentalis, Silene menziesii,

and Aillum bisceptrum. Moist microsites (le. immediately adjacent to stream

channel) occasionally support Mentha arvense, Epilobium watsonhi, Mont/a

chamissoi and Heracleum lanatum.
The structural diversity associated with this community type provides

habitat for many birds and mammals. Due to steepness of terrain and dense

vegetation these communities are typically inaccessible to livestock.

Other -- A POTR/SASC c.t. has recently been described for the
Intermountain Region (Mueggler 1988). This type was found to be fairly common

in the mountains of northeastern Nevada, just to the south of the present

study area. Mueggler's POTR/SASC c.t. is very similar to the type being

described here with some minor differences in species composition. The

Intermountain Region POTR/SASC c.t. is described as occurring along

mid-slope positions on moderately steep, north- and east-facing slopes. This

pattern of occurrence is also repeated in the Trout Creek Mountains. In addition

to the upland positions our POPTRE/SALSCO c.t. is also found adjacent to

small stream channels, and therefore included in this study.

Populus tremuloides/Rosa woodsii c.t. (n=4) POPTRE/ROSWOO

Site -- All four samples of this minor community type occur along a

first order tributary at 1585 m (5200 ft) in elevation. These communities occupy

a steep narrow valley only a few meters wide. The stream channel is only a

half meter wide and less than 10 cm deep. Dense vegetative growth of this
community type provides shade to 85% of the channel area. The channel and

valley floor gradient is 14%.

The POPTRE/ROSWOO c.t. occupies low lying terraces about 0.4

meters above the stream channel. Soils are predominantly silty with < 35%

coarse fragments in the upper layers. Surface soil was dry at the time of sampling

in late June.



Table 1 -4. Means and standard deviations of important site variables for riparian community types of the Trout Creek Mountains.

COMMUNiTY TYPE NAMES

SITE P0TH/SASC I'OTH/ROWO A1.1NR0WO* I ALIN/POPR ALIN/CALA* I SALE/MGF SAGE/MGF* I

VARIAI.lS I N= 8 I N= /1 1N=21 j,,,,,_jj=l6 JN=3,,,,,__L N=28

hEIGhT 01 SUIII'ACE (m) .6 ( 1)

ASPECT (DEGREES) 309.6 ( 50.2)

GIIADTENT (%) 8.4 ( 4.7)

ELEVATION (M) 1739.3 ( 3.0)

DARE/GRAVEl. C0VE1I-/ 10.1 ( 6.1)

ROCK COVER () 2.6
( 3.1)

ORGANIC COVER (Z) 66.0 ( 12.0)

LITTER COVER (7.) 65.0 ( 12.0)

RTST FROM STREAM (ni) 2.6 ( .7)

STREAM SHADED 7. 91.9 ( 2.6)

CHANNEL WIDTH (m) 1 . 5 ( . 3)

CHANNEL DEPTH (cm) 10.0 ( .0)

R11'ARIAN WIDTH (H) 9.3 ( 1.0)

VALLEY WIDTh (V) 9.9 ( 1.6)

Ii:V .9 ( .1)

CIIAINI1L W:l) 1.5 ( .3)

14 ( .2) .8 ( .4) .9 ( .4) .4 ( .2) .5 ( .3) .7 ( .4)

269.0 ( .0) 226.4 (138.9) 267.8 (101.7) 199.3 (159.7) 321.7 ( 35.7) 116.0 ( .0)

14.0 ( .0) 5.5 ( 3.6) 5.4 ( 3.4) 3.7 ( .6) 5.1 ( 1.4) 4.0 ( .0)

1585.0 ( .0) 1549.9 ( 38.1) 1547.3 ( 33.3) 1512.0 ( 12.0) 2094.7 ( 83.8) 2170.0 ( .7)

4.3 ( 4.5) 7.8 ( 7.5) 5.3 ( 5.5) 5.0 ( 5.2) 32.1 ( 20.6) 21.3 ( 33.5)

3.8 ( 14.3) 3.6 ( 5.8) 1.6 ( 2.3) 1.0 ( .0) 7.9 ( 8.7) 1.0 ( .0)

31.0 ( 8.2) 66.7 ( 15.4) 37.4 ( 17.8) 28.0 ( 24.6) 29.7 ( 20.8) 31.0 ( 26.5)

30.0 ( 8.2) 65.2 ( 15.7) 36.4 ( 17.8) 27.0 ( 24.6) 27.0 ( 21.5) 27.0 ( 30.1)

2.3 ( 1.5) 3.8 ( 1.7) 4.3 ( 2.1) 1.3 ( .6) 3.1 ( 1.7) 3.0 ( 1.7)

85.0 ( .0) 72.6 ( 23.9) 56.6 ( 29.0) 48.3 ( 32.1) 27.0 ( 25.7) 5.0 ( .0)

.5 ( .0) 1.7 1.2) 1.8 ( 1.0) 2.0 ( .4) 2.1 ( 1.0) .7 ( .0)

/4.0 ( .0) 12.4 ( 5.14) 12.2 ( 4.7) 12.7 ( .6) 8.6 ( 3.2) 10.0 ( .0)

12.0 ( .0) 15,5) 3.1) 13.0 ( 4.1) 11.0 ( 5.3) 9.2 ( 2.3) 9.0) .0)

12.0 ( .0) 22.4 ( 9.1) 22.6 ( 8.7) 31.7 ( 2.9) 27.4 ( 20.7) 12.0 ( .0)

1.0 ( .0) .8 ( .2) .7 ( .3) .3 ( .2) .5 ( .3) .8 ( .0)

1.3 1 .0) 1.3 ( .3) 1.4 ( .3) 1.5 ( .2) 2.4 ( .6) .7 ( .0)

PO'11h/SASC = ),9,j1us t.remuloides/Salix scouierlana c.t. , POTH/IIOWO = ),9jItius tremuloldes/Rosa woodsil ct.,

ALIN-ROWO = Alnus incana-Rosa woodsil ct. , ALIN/POPO = Alnus lncana/Poa c.t.

AL1N/CALA = Alnus Incana/Carex lanuginosa ct. , SALE/MGF Salix lemmanii/Mesic Gruminoid-Forb ct.

SAGE/MGF = Sal)x yeriana/Mesic Gramlnoid-Forb ct.



Table 1-4. (cont.). Means and standard deviations of important site variables for riparian community types of the Trout Creek Mountains.

COMMIJN IlY 'I'YL'l: NAMES

SITE
I

SALA/MGF
I

SAI.AROWO SALA/POPR*
I

SALU/MG
I

SALU-R0W0 SAEX/MGF*
I

ROWO

VARIAI3I.Es
I

Nr 7 J_N=9
I

N= 8 N4JN= 6 I I
N=17

LIE I GILT OF SURFACE (m)

ASPECT (DEGREES)

GRADIENT (%)

ELEVATION (M)

BARE/GRAVEL. COVEU-%

ROCK COVER (%)

ORGANIC COVER (Z)

LITTER COVER (%)

01ST FROM STREAM (m)

STREAM SHADED Z

CHANNEL WIDTH (iu)

CHANNEL. DEPTh (cm)

RIPAHIAN WIDTh (R)

VALLEY WHILE (V)

H:V

CLIANNI:L. W: 1)

.3 ( .2) .6
(

.4) .5 (
.3) .4 (

.1) .6 ( .2) .3 ( .2) .8 ( .4)

269.1 (
39.4) 312.4 ( 27.9) 283.0 ( 32.8) 230.0 ( .0) 301.0

(
28.4) 230.0 (

.0) 237.8 (131.5)

2.0 ( 1.4) 5.2 (
5.1) 3.6 ( 4.2) 2.0 (

.0) 5.0
(

4.5) 2.0 ( .0) 5.2 (
3.4)

1530.3 ( 44.5) 1557.3 56.1) 1503.6 ( 48.8) 1433.0 (
.0) 1557.8 ( 52.1) 1433.0 ( .0) 1556.5

(
58.9)

41.3 ( 26.9) 4.4 (
3.8) 7.1 ( 6.8) 7.0

(
4.7) 5.7 ( 4.2) 2.7 ( 1.2) 14.1 ( 14.2)

7.1 ( 14.5) 3.0 (
4.0) 1.0 ( .0) 1.5 (

1.0) 1.0 ( .0) 1.0 ( .0) 8.0 (
13.1)

21.4 ( 14.6) 48.8 ( 17.9) 34.6 ( 16.8) 6.5 (
5.2) 52.7 (

17.2) 2.0 ( .0) 51.1 ( 24.4)

20.4
(

14.6) 47.8
(

17.9) 32.5 ( 16.7) 5.5 (
5.2) 51.7 ( 17.2) 1.0 ( .0) 50.1 (

24.4)

4.6 ( 3.4) 12.0 ( 14.4) 7.9 ( 10.6) 4.3 (
2.6) 4.5

(
2.2) 2.7 ( 2.9) 5.4 ( 4.1)

32.1 ( 16.0) 29.4 ( 32.1) 33.1 10.2) 70.0
(

.0) 35.0 ( 25.3) 70.0 ( .0) 41.2 ( 31.9)

4.7 (
.4) 3.0 ( 1.9) 2.4 ( 1.5) 1.9 ( .0> 19 ( 1.2) 1.9 ( .0) 2.6 1.8)

33.4
(

8.2) 15.7 8.4) 15.5 ( 10.5) 13.0 ( .0) 13.7
(

6.4) 13.0 ( .0) 16.7 (
6.7)

19.3 ( 5.4) 25.' 20.4) 25.0 ( 15.3) 32.0
(

.0) 19.7 ( 5.5) 32.0 ( .0) 18.8 (
13.9)

22.1 ( 10.4) 30.1 ( 20.0> 39.6 ( 23.3) 65.0 ( .0) 25.3 ( 10.9) 65.0 ( .0) 28.6
( 14.7)

.9 (
.1) .8 (

.2) .8 (
.3) .5 (

.0) .8 ( .1) .5 ( .0) .7 (
.3)

1.5
(

.3) 1.8 .5) 1.6 (
.4) 1.5 (

.0) 1.3 ( .2) 1.5 (
.0) 1.5 ( .6)

SAL.A/MGF . Sal ix lasiandra/Mesic Graminoid-[orb c . I.. SALA-FLOMO = Sal ix lasandra-Hasa woodshl

SAI.A/POPH = Salix las1andri/Poa i.C3!o.o.i c. t., SAI,U/MG Salix lutes/Moxie Graminoid c. t.,

SAL.U-HOWO = SaLIx lutea-Hoss woodsii c. t . . SAEX/MGF = S,iLlx 3a/Mes IC Grarni noid-Forb c. t

ct.

HOWO hiosa woodsil ct.



Table 1 -4. (cont.). Means and standard deviations of important site variables for riparian community types of the Trout Creek Mountains.

COMMUN I TY TYPE NAMES

SITE ROWO/POPR* CASC SCMI* GLGR I ELPA AGST I JUBA I

VARIABLES LN=19 r_ N= 5
I

N= 6J N= 5 N= 5_j N=12

hEIGhT OF SURFACE (m) .8 ( .3) .4 ( .2, .5 ( .2) .3 ( .1) .2
( .1) .3 ( .1) .4 ( .2)

ASPECT (DEGREES) 303.9 ( 75.7) 286.7 ( 10.3) 141.2 (121.6) 308.3 ( 20.4) 272.6 ( 33.9) 300.0 ( .0) 203.0 ( 91.2)

GRADIENT (1) 3.5 ( 1.5) 5.0 ( 1.5) 2.8 ( 1.1) 6.5 ( 1.2) 2.2 ( .8) 4.0 ( .0) 4.8 ( 1.4)

E1.EVATION (M) 153.4 ( 41.9) 2381.3 ( 87.8) 1457.4 ( 33.4) 2241.5 ( 64.9) 1484.0 ( 32.7) 2036.0 ( .0) 2261.5 (114.3)

BARE/GRAVEL COVER-% 6.3 ( 5.5) 7.0 ( 7.7) 5.6 ( 4.9) 8.3 ( 4.2) 6.8 ( 7.4) 17.0 ( 14.5) 16.9 ( 16.9)

ROCK COVER (7.) 2,4 ( 3,4) 8.7 ( 7.1) 1.0 ( .0) 12.2 ( 12.8) 1.4 ( .9) 8.8 ( 7.5) 2.8 ( 3.4)

ORGANIC COVER %) 28.4 ( 14.5) 2.0 ( .0) 15.8 ( 14.3) 6.3 ( 3.6) 8.0 ( 8.2) 2.4 ( .9) 12.8 ( 15.1)

LITTER COVER (1) 27.4 ( 14.5) 1.0 ( .0) 12.6 ( 15.9) 1.0 ( .0) 7.0 ( 8.2) 1.0 ( .0) 9.8 ( 15.0)

1)1ST FROM STREAM (m) 6.8 ( 5.0) 6.7 ( 6.4) 9.4 ( 3.9) 2.7 ( 2.3) 5.0 ( 7.8) 1.2 ( .4) 5.8 ( 4.2)

STREAM SHADED 27.6 ( 25.4) 1.0 ( .0) 52.0 ( 24.6) 4.2 ( 7.8) 31.0 ( 26.1) 2.0 ( .0) 3.0 ( 2.1)

ChANNEl. WIDTH (m) 2.6 ( 1,4) 1.2 ( .2) 1.5 ( .5) 1.7 ( .4) 2.5
( 1.4) .6 ( .0) 1.0 ( .3)

CHANNEL DEPTh) (cm) 16.0 ( 5.0) 4.3 ( .5) 15.8 ( 3.8) 5.8 ( 2.0) 18.2
( 12.2) 6.0 ( .0) 7.3 ( 2.9)

RIPAHIAN WiDTh (H) 25.6 ( 17.2) 27.7 ( 13.4) 34.4 ( 3.3) 39.5 ( 13.5) 22.2 ( 5.7) 4.0 ( .0) 20.5 ( 15.4)

VALLEY WiDth (V) 34.8 ( 17.6) 48.3 ( 2.6) 59.0 ( 8.2) 40.8 ( 10.2) 45.0 ( 22.9) 6.0 ( .0) 29.7 ( 18.6)

R:V .8 ( .3) .6 ( .3) .6 ( .1) .9 ( .2) .6
( .3) .7 ( .0) .8 ( .2)

CILANNI:L WI) I .6 ( .6) 2 .8 ( .2) 1 . 1 ( . 5) 2 .9 ( .2) 1 .4
( . 1) 1 .0 ( .0) 1 .8 (

1 . 1)

ROWO/POPH Hoa woodU/Poa s1s ci., CASC = Carex c.t. SCMI = Scjp microcarpos c.t.

G1.GR = 61y2 &ndis ct. ELPA = Eleocharis 2jss ct., AGST = Is stolenifera ct. JUBA = Jui,cus balticus c.t

0



Table 1-4. (cont.). Means and standard deviations of important site variables for riparian community types of the Trout Creek Mountains.

COMMuNITY TYPE NAMES

SITE I
P0PA

I
CALM 1uRH RAMA-P0BI

VARIABILS j .L= 7 I 8=12 I___1H__J N 7

IIC1GIIT OF SURFACE (iii) .2 ( .1) .4 ( .2) .6 ( .3) .9 ( .2)

ASPECT (DEGREES) 314.9 ( 17.9) 219.7 (102.8) 273.5 (
86.0) 300.0 ( .0)

GRADIENT (7.) 3.3 ( 2.2) 2.7 ( .9) 3.4 ( 2.0) 7.0 ( .0)

ELEVATION (M) 1604.4 (164.4) 1480.7 (
35.6) 1573.5 (168.9) 2268.0

(
.0)

BARE/GRAVE). COVER 17.0
(

14.0) 10.0 ( 11.9) 7.4 ( 9.9) 25.3 ( 9.8)

ROCK COVER (7.) 7.4
(

14.4) 1.5 (
.9) 1.7 ( 2.3) 2.3 ( 3.4)

ORGANIC COVER (1) 7.6
( 7.2) 7.4 ( 5.7) 17.5 ( 11.0) 5.7 ( 3.7)

LITTER COVER (7.) 6.6 ( 7.2) 6.4 ( 5.7) 11.5 (
11.0) 4.4 ( 3.9)

DIST FROM STREAM (in) 9.3 ( 17.1) o.1 ( 3.2) 5.8
(

4.1) 16.3 ( 13.2)

STREAM SHADE)) 7. 14.3 ( 12.4) 37.9 ( 25.5) 25.7 (
21.4) 1.0 (

.0)

ChANNEL. WIDTH (iii) 3.3 ( 1.5) 2.0 ( 1.0) 2.4 ( 1.5) 1.5 (
.0)

CHANNEL DEPTH (cli) 13.9 ( 5.1) 16.4 ( 7.3) 17.0 ( 10.0) 5.0 ( .0)

RIPARIAN WIDTh (H) 37.9
(

27.6) 25.1 (
10.7) 21.8 ( 15.5) 45.0 ( .0)

VALLEY WIDTh) (V) 44.3 20.7) 51.7 ( lb.)) 32.0 (
20.6) 45.0 ( .0)

R:V .8 ( .4) .5 ( .2) .8 (
.3) 1.0 ( .0)

ChANNEL. W:D 2.4 (
.6) 1.3 ( .4) 1.5 (

.6) 3.0 ( .0)

*POPA = Pua £Iustris ct. CALA . Carex lanuginosa ct. POPR = Poa pratensis ct.

)/AMA-I'U/jl = Ranunculus a:oinl I jygnum bislortoides c. t.
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Vegetation -- The tree overstory of the POPTRE/ROSWOO c.t. is

dominated by P0 pu/us tremuloides, where Rosa woodsll is consistently the

dominant species in the shrub layer. Other shrubs which are associated with

this type include Alnus incana, Salix lasiandra, Amelanchier alnifolia, and

Artemisia tridentata. Herbaceous species are somewhat patchy in their

occurrence. Rosa woodsii tends to form dense thickets with little understory

outside of occasional individuals of Galium triflorum, and Elymus triticoides.

Species occurring on more open and moist microsites in the understory are:

Poa palustris, Poa pratensis, Aquilegia formosa, Osmarhiza occidentalis,

Mimu/us guttatus, Senecio serra, Taraxacum officinale, and Col/omia
grandiflora. Disturbed openings and edges may occasionally support Bromus

tectorum, Bromus commutatus, or Poa bulbosa.
Tall and dense tree canopies of this community type are important bird

habitat. Steep topography and dense vegetative growtn limit Jivestock use in

this community type.
Other - The POPTRE/ROS WOO c.t. has not been previously described.

However, in preliminary studies of riparian communities in Nevada, Padgett

and Manning (1988) identify a potential (preliminary) community type which is

similar.

SHRUB-DOMINATED TYPES. Three Alnus incana (thinleaf alder), eight Salix

spp. (willow), and two Rosa woodsii (ros) community types were identified

and are described below.

Alnus incana-Rosa woodsii c.t. (n=21) ALNJNC-ROSWOO

Site -- The ALNINC-ROS WOO c.t. is a common type found at elevations

ranging from 1500 to 1615 m (4920-5300 ft). Valley bottoms in these locations

are moderately wide and average 22.4 m in width. Sideslopes of these valleys

are typically steep on both sides and lined with basalt. Stream channels at

ALNINC-ROSWOO c.t. sampling locations average 1.3 m in width and have

a mean gradient of 5.5 percent. Average channel depth is 12.4 cm. The dense

Alnus overstory results in over 70% of the stream channel being shaded.

The ALNINC-ROSWOO c.t. is found on terraces and banks with an

average height of 0.8 m above the stream channel. Surface soils on the Alnus

dominated terraces are silty to sandy, and were dry to moist at the time of
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sampling. These terraces are subject to overbank flow and deposition in high

water years, but not in years of average flow.

Vegetation -- This community type is dominated by Alnus incana and

Rosa woodsii. Artemisia tridentata is often found in openings along the edges

of these communities. Dense shrubby thickets of Rosa woods/i and Alnus

incana shade the soil surface during the growing season. In this environment,

herbaceous cover is sparse and species richness is low (Table 1-5). Species

common, but not abundant, in the understory include Poa pratensis, Elymus

trit/coides, Gal/urn triflorum, and Smilacina ste/lata.
This community type provides important fish and wildlife habitat. Low

forage production combined shrub thickets precludes substantial livestock

use in this type.
Other --Several Alnus incana dominated community types have been

described throughout the Intermountain West (Hansen and others 1988,

Kovalchik 1987, Padgett 1981, Padgett and Manning 1988, and You ngblood

and others 1988). The ALNINC/ROSWOO c.t. described here is differs in

understory composition.

Alnus incana/Poa pratensis c.t. (n=16) ALNINC/POAPRA

Site -- The geomorphic setting for the ALNINC/POAPRA c.t. is similar

to the ALNINC-ROSWOO c.t.. Communities in the ALNINC/POAPRA c.t.

occur in the same elevation range (mean eiev = 1547 m /5075 ft) and in the

same valleys as the ALNINC-ROSWOO c.t.. These communities occupy

terraces and banks about 0.9 m above the stream channel and about 4 m

away from the edge of the channel. Average stream channel gradient is 5.4%

and channel width is 1.4 meters. Surface soils are predominantly silty and

were dry at the time of sampling.
Vegetation -- The ALNINC/POAPRA c.t. is similar in species composition

and environment to the ALNINC-ROSWOO c.t. described above. The main

distinction in these two community types is a difference in vegetative structure.

Alnus incana is the dominant overstory in the ALNINC/POAPRA c.t.. Although

Rosa woods/i is also present, it occurs with far less canopy cover resulting in

a more open understory environment. Artemisia tridentata is present in a high

percentage of the samples and comparable to Rosa woods/i with 15% cover.

The herbaceous layer is dominated by Poa pratensis with an average cover

of 33 percent. Commonly associated understory species include Elymus
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Table 1-5. Diversity measures for riparian communay types in descending order of species
richness.

Species Richness* Shannon Dominance
Community Type Mean Total Index Index

SALGEY/MGF (n= 3) 23.7 49.0 0.85 0.72
SALLEM/MGF (n=28) 21.4 119.0 0.61 0.80
POPTRE/SALSCO (n= 8) 21.0 50.0 0.72 0.74
SALLUT/MG (n= 4) 19.3 37.0 0.83 0.66
JUNBAL (n=16) 19.2 70.0 0.87 0.68
CARLAN (n=12) 18.1 63.0 0.88 0.62
RANMAC-POLBIS (n= 7) 18.0 41.0 0.82 0.73
POAPAC (n= 7) 17 9 58.0 0.90 0.58
POAPRA (n=31) 17.3 115.0 0.83 0.64
SALLAS/POAPRA (n= 8) 17.1 70.0 0.68 0.70
SCMIC (n= 5) 16.6 37.0 0.68 0.73
SALLUT/ROSWOO (n= 6) 16.5 54.0 0.70 0.70
ELEPAL (n= 5) 15.4 40.0 0.88 0.56
SALLAS/MGF (n= 7) 15.1 55.0 0.54 0.84
SALLAS-ROSWOO (n 9) 14.7 60.0 0.67 0.70
SALEXI/MGF (n= 3) 14.3 25.0 0.79 0.59
POPTRE/ROSWOO (n= 4) 13.8 26.0 0.76 0.62
GLYGRA (n= 6) 13.8 35.0 0.83 0.57
AGRSTO (n= 5) 12.4 22.0 0.87 0.48
ROSWOO/POAPRA (n=19) 11.8 63.0 0.70 0.58
CARSCO (n= 6) 11.7 35.0 0.58 0.72
ALNINC/POAPRA (n=16) 11.0 58.0 0.65 0.59
ROSWOO (n=17) 10.1 71.0 0.55 0.68
ALNINC-ROSWOO (n=21) 8.0 50.0 0.50 0.62
ALNINC/CARLAN (n= 3) 7.7 15.0 0.54 0.61

*(Mean species richness, Total number of species recorded across all
communities defining community type, Shannon's diversity Index (Log 2), and
Dominance Index).
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triticoides, Achillea millefolium, Tara.xacum officinale, and Bromus tectorum.

Other herbaceous species occur with low constancy and low cover. Average
species richness equals 11 and is slightly higher than in the ALNINC/ROS WOO

c.t..

The more open nature of this community type allows for development
of herbaceous undergrowth which provides forage for livestock. This community

type receives more livestock use than the previously described type. It is

possible that with heavy grazing this type may move toward the ALNINC!
ROSWOO c.t..

Other - Our type is similar to the Alnus incana/Mesic Graminoid c.t.
described by Padgett and others (In press).

Alnus incana/Carex Ianuginosa c.t. (n=3) ALNINC/CARLAN

Site -- The ALNINC/CARLAN c.t. is found at low elevations (1500

m/4920 ft) in v-shaped valleys. This community occupies banks immediately

adjacent to the stream channel and about 0.4 m in height. Channel gradient

is slightly less than the other two Alnus dominated types and averages 3.7

percent. The stream channels at the three sample locations average 1.5 m
wide. The more open nature of these communities results in only half of the

stream channel being shaded by the vegetation.

Vegetation -- This community type is dominated by an Alnus incana
overstory and may contain minor occurrences of other shrubs. The herbaceous

layer is dominated by Carex lanuginosa. Scirpus microcarpus is a constant

associate occupying moister microsites within these communities. Other species

which may be associated with this type include Poa pratensis, Mentha ariense,

Juncus balticus, Equisetum Iaevigatum, and Agrostis stolonifera.

This type was only observed in areas excluded from livestock grazing

and appears to represent a later successional stage than the ALNINC/POAPRA

c.t.. The dense growth of C. lanuginosa allows for development of overhanging

streambanks providing good trout habitat.

Other -- The ALNINC/CARLAN c.t. has not been previously described.

Salix lemmonhi/Mesic Graminoid-Forb c.t. (n=28) SALLEM/MGF

Site -- The SALLEM/MGF c.t. is common in the upper stream reaches

of the Trout Creek Mts. and is represented by 28 samples occurring from

1975 to 2219 m (6480-7280 ft) in elevation. This type is found in v-shaped
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valleys. Average valley width for the SALLEM/MGF c.t. is 27 meters, with the
riparian zone occupying about one-third of the bottom. Uplands are typically

dominated by Artemisia tridentata ssp. vaseyana and Po pu/us tremuloides.

The SALLEM/MGF c.t. commonly occupies low lying gravel bars, banks

and terraces. Average height of these geomorphic surfaces above the stream

channel is 0.5 meters. Mean distance of these communities from the edge of

the stream channel is 3 m, with a range of 0 to 7 meters. Stream channels

average 2 m wide, 8 cm deep, and have an average gradient of 5 percent.
Vegetation provides shade to approximately 27% of the channel area. Surface

soils are commonly rocky and silty or sandy. Moisture at the soil surface was

dry to moist at the time of sampling. In early May the gravel bars and lower
terraces supporting Salix Iemmonii were observed to be inundated with water.

Vegetation - The overstory is dominated by a medium stature, many
branched willow, S. /emmonii. Sa/ix Iemmonii is a precocious (flowering before

leaves are extended) willow and was observed to be flowering in early May.

On about a third of the sites Ribes lacustre was observed growing directly

around the base of S. /emmonhi individuals where it appeared to be protected

from grazing. Other shrubs which may be associated with this type include

Symphoricarpos oreo phi/us, Salix lasiandra, and Artemisia tridentata var.

vaseyana. The understory of this community type is highly disturbed and has

an average richness of 21 species, with a total of 119 species recorded across

all samples (Table 1-5). No sing species dominates the understory. Herba-

ceous species with high constancy and low cover values for this type include

Carex microptera, Rumex spp., Mimu/us guttatus, Taraxacum officinale,

Epilobium watsonii, Poa pa/ustris, Achillea mi//efolium, Veronica americana,

Montia chamissoi, Carex athrostachya and Poa pratensis.
Frequent inundation and disturbance from livestock grazing may be

directly related to the high species diversity and relatively open aspect of the

understory in these communities. The dense canopies of S. Iemmonii appear

to provide important bird habitat.

Other -- Padgett (1981) identified a SALE riparian type on the Malheur

National Forest in eastern Oregon. Sa/ix /emmonhi community types are

presently being described for Nevada (Padgett and Manning, in review), and

are likely to be similar to our SALLEM/MGF c.t..
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Salix geyeriana/Mesic Graminoid-Forb c.t. SALGEY/MGF

(n=3)
Site -- The SALGEY/MGF c.t. was sampled in a 12 m wide valley with

gently sloping sideslopes, at 2170 m (7120 ft) elevation. These communities

occur on gravel bars and banks in this narrow valley. The stream channel is

accordingly small and is 0.7 m wide and 10 cm deep. Channel gradient is

moderate at 4 percent. Surface soils are sandy and silty and are moist to dry

by mid-summer, depending upon the elevation above the stream channel.

The sampled communities are located an average distance of 3 m from the

edge of the stream and provide only 5% shade cover to the channel.

Vegetation -- This type is found only at higher elevations and is not
common in the study area. Salix geyeriana is the dominant species in the

overstory with an average cover of 56 percent. This willow is of moderate

stature and grows in large clumps with multiple stems, and is typically widely

spaced. Ribes lacustre is also associated with S. geyeriana and is found

growing amongst the lower willow stems where it is protected from grazing.

The average richness for the three sample communities is 23 species

(Table 1-5). The understory of this disturbed community type is characterized

by a wide array of graminoids and forbs. None of the herbaceous taxa are

represented by greater than 10% canopy cover. The following species are

present in all three samples Carex microptera, Poa pratensis, Ach,IIea
millefolium, Polygonum bistortoides, and Urtica dioica.

Other -- Although numerous community types dominated by Sa/ix
geyeriana have been described (Younablood and others 1985, Padgett 1981,

Kovalchik 1987, Padgett and others In press, and Padgett and Manning 1988),

our type appears different. The primary distinction in our type is the very

disturbed condition of the communities in the Trout Creek Mountains from

overuse by livestock. It is possible that our SALGEY/MGF c.t. is a deteriorated

state of the SALGEY/POAPRA c.t. described by Youngblood and Padgett

(1985).

Salix lasiandra/Mesic Graminoid-Forb c.t. (n=7) SALLAS/MGF

Site-- The SALLAS/MGF c.t. is situated on low lying depositional surfaces

and banks with an average height of 0.3 m above the channel. The valleys

where these communities occur are moderate v-shaped, with an average



elevation of 1530 m (5020 ft). The riparian zone occupies most of the 20-meter

wide valley bottom. Surface soils are predominantly silty in texture and were

moist to saturated at the time of sampling. Some of the communities sampled

occurred along a reach with active beaver dams. The larger values for channel

width and depth, and elevated water tables of these sampled communities

can be attributed to the beaver activity. Stream channel gradient for this

community type averaged 2 percent. Vegetation shades approximately 30%

of the stream channel.
Vegetation - This community type is dominated by a mature overstory

of the tree-like willow, Salix lasiandra. Herbaceous vegetation cover is generally

low and patchy in its distribution. Understory species showing the highest
constancy are Poa palustris, Plantago major, Rumex spp., Taraxacum officinale,

and Veronica americana.
The tree-like S. lasiandra provides habitat for a diversity of birds. This

willow is also an important source of food and building material for beaver.

Other -- Only two Salix lasiandra dominated community types have
been described (Padgett and Manning 1988, Hansen and others 1988). Our

SALLAS/MGF c.t. shares a common overstory, but otherwise differs from

these other types.

Salix lasiandra/Rosa woodsii c.t. (n=9) SALLAS/ROSWOO

Site -- The SALLAS/ROSWOO c.t. is found in moderate v-shaped

valleys at elevations ranging from 1469 to 1615 m (4820 5300 ft). Valley

floor widths average 30 meters. Streams channels are approximately 3 rn

wide and 15 cm deep, and have a moderate gradient of 5 percent. Typically,
the SALLAS/ROSWOO c.t. occurs on terraces and banks from a level equal

to the stream channel up to 1.3 m above the channel. Surface soils are silty
and sandy and were moist to dry at the time of sampling. This community

type provides shade to about 30% of the channel area.
Vegetation -- A dense cover of Salix lasiandra and Rosa woodsii form

two distinct layers in the overstory of this community type. The mature Salix

reach heights of seven meters. Thickets of R. woods/i, 2 to 3 m in height,

form in openings under the Salix canopy. The dense cover of the understory

prevents light from reaching the soil surface resulting in a sparsely vegetated

herbaceous layer. Often over half of a stand is bare except for a light layer of

leaf litter. A diversity of herbaceous species may be associated with this
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community type. The most commonly encountered species are Poa palustris,
Poa pratensis, Galium triflorum, Elymus triticoides, Cirsium vu! gare and Bromus

tectorum. Moist microsites within this type may be occupied by Veronica

americana and Epilobium giabrum.

Dense overstories associated with this community type produce good

cover for wildlife. The sparse understory vegetation provides little forage for
livestock. Thickets of A. woodsll preclude livestock access to the interior of

these communities. This community type may be a deteriorated state of the

SALLAS/POAPRA c.t. described next.
Other -- The SALLAS/ROSWOO c.t. is similar to the Salix lasiandra-

Salix lasiandra p.c.t. (potential community type) identified by Padgett and
Manning (1988). Similar types have not been described in the literature.

Salix lasiandra/Poa pratensis c.t. (n=8) SALLAS/POAPRA

Site -- This community type is located in moderate to broad v-shaped
valleys at elevations ranging from 1469 to 1555 m (4820-5100 ft). Valley width

averages 40 m with stream channels about 2.4 m wide and 16 cm deep.

Mean stream channel gradient is 3.6 % where these communities were sampled.

The SALLAS/POAPRA c.t. is situated on banks and terraces with an

average surface height of 0.5 m above the stream channel. These communities

are mostly found in close proximity to the channel but in some cases were

located up to 33 m away from the active channel. In the later case these are

channels which were previously occupied and now are abandoned by the

stream. Surface soils are silty and sandy and were dry to saturated at the

time of sampling.
Vegetation --Mature Sa!ix lasiandra dominate the overstory in the

SALLAS/POAPRA c.t.. Rosa woodsii is often associated with this community

type, where other shrubs may occur in minor amounts. The main component

of the understory is Poa pratensis with an average cover of 30 percent. As in

many of the other communities, species richness is high and understory species

composition is varied. Species commonly found in the herbaceous component

of the SALLAS/POAPRA c.t. are Poa palustris, Achil!ea millefolium, Taraxacum

officina!e, P!antago major, Juncus ba!ticus, and Cirsium vuigare. Many other

species may occupy moister microsites within the SALLAS/POAPRA c.t.

including Carex lanuginosa, Carex microptera, Juncus ensifolius, Scirpus



40

microcarpos, Artemisia ludoviciana, Cicuta douglas/i, Epilobium watson/i,
Equisetum laevigatum, and Veronica americana.

This community type provides forage and shade to grazing animals.

The highly disturbed condition of this community type reflects heavy livestock

use.

Other -- Our type appears to be similar to the Salix lasiandra/Mesic
Graminoid p.c.t. being described in Nevada (Padgett and Manning 1988).

Salix lutea/Mesic Graminoid c.t. (n=4) SALLUT/MG

Site - The SALLUT/MG c.t. was sampled along one low elevation
second order stream in a fairly broad valley at 1433 m (4700 ft) elevation.

This community type occurs on moist banks and terraces with silty surface

soils. At the time of sampling, surface coil moisture was moist to saturated.
The average geomorphic surface height of these communities was 0.4 m

above the stream channel. The SALLUT/MG c.t. grows immediately adjacent

to the stream and back several meters on moist terraces of the floodplain. In

addition to moisture provided by the stream these particular communities are
subirrigated from a small sidehill spring. This moisture is adequate to support

the relatively dense cover of Scirpus microcarpos.

Vegetation -- This minor community type is dominated by relatively

young to mature individuals of Salix lutea. The understory is a dense sward

of mesic graminoids and forbs with little bare ground exposed. Dominant

herbaceous species are Poa palustris, Scirpus microcarpos, Equisetum arvense

and Cicuta douglasii. Other species associated with this type include Plantago

major, Poa pratensis, Tara.xacum officinale, Trifolium spp., Veronica americana,

Carex lanuginosa, Juncus balticus, Hordeum brachyantherum, and Equisetum

laevigatum.

This community type was sampled on sites excluded from livestock
use. These well developed herbaceous communities are important in filtering

sediment.

Other -- Salix lutea community types have been described for Eastern

Idaho and Western Wyoming (Youngblood and others 1985), eastern Oregon

(Padgett 1981), and Nevada (Padgett and Manning 1988). Our SALLUT/MG

c.t. differs from these other types.
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Salix lutea/Rosa woodsii c.t. (n=6) SALLUT/ROSWOO

Site - The SALLUT/ROSWOO c.t. occurs at low elevations (1557 m

/5100 ft) in moderate v-shaped valleys. Stream channels average 1.9 m wide

and 14 cm deep, with a mean gradient of 5 percent. This community type
occupies banks and terraces a half meter to a meter in height above the

stream channel. Soil texture of the upper soil horizon is silty and was mostly

dry at time of sampling.
Vegetation - The SALLUT/ROSWOO c.t. is dominated by mature

Salix lutea associated with a relatively dry and open understory environment.

Rosa woodsii is present in all samples with an average cover of 18 percent.

The understory is fairly open with greater than half of the soil surface unvegetated

and covered with a light layer of leaf litter. Herbaceous species with high

constancy in the SALLUT/ROSWOO c.t. include Poa Dratensis, Smilacina

stellata, Taraxacum officinale, Bromus tectorum, Elymus triticoides, Erodium

cicutarium, Achillea millefolium, and Poa palustris. Of these species Poa

pratensis has the highest constancy (83) and percent cover (16 %).
Other - The SALLUT/ROSWOO c.t. is similar to the Salix lutea cover

type descnbed in Nevada (Padgett and Manning 1988).

Salix exigua/Mesic Graminoid-Forb c.t. (n=3) SALEXI/MGF

Site -- The SALEXI/MGF c.t. was sampled in the same low elevation

broad valley as the SALLUT/MG c.t.. This community type is found on moist

streambanks and terraces. Surface soils are silty and were saturated to moist

at the time of sampling.
Vegetation -- The medium stature willow, Salix exigua dominates the

shrub layer of this minor community type. Salix lutea is present in all three

samples of the SALEXI/MGF c.t.. The dense herbaceous undergrowth in this
community type is comprised of moisture dependent species including

Equisetum aivense, Scirpus microcarpos, Cicuta doug/ash, Carex lanuginosa,

Mentha aivense, Poe palustris, Poa pratensis and Trifolium spp..

The SALEXI/MGF c.t. s an early seral type. Salix exigua is an aggressive

colonizer of exposed sandy floodplain surfaces.

Other -- Several Salix exigua community types have been described

from the Intermountain West (Youngblood and others 1985, Pierce 1986,

Padgett 1981, and Padgett and others In press). Our SALEXI/MGF c.t. appears
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to be most closely allied with the SAE)(IMesic Forb p.c.t. being described in

Nevada (Padgett and Manning 1988).

Rosa woodsil ct. (n= 17) ROS WOO

Site - The ROSWOO c.t. is common on terraces at low elevations

(1557 m/51 10 if) in moderate v-shaped valleys. These terraces rise about 0.8

m above a moderately wide stream channel. The mean gradient of the stream

channel for this community type is 5 percent. Surface soil texture is silty to

sandy. The upper soil profile often has a high rock content and is dry throughout

most of the growing season.
Vegetation -- The ROSWOO c.t. is dominated by dense and mature

thickets of Rosa woodsil which reach 3 m in height. Artemisia tridentata is
commonly associated with this type, although other species such as Alnus

incana, Ciematis ligusticifolia, Prunus virginiana, Ribes aureum, and Salix

exigua may be present. Sunlight is only able to penetrate through small openings

in the shrub overstory supporting sparse undergrowth. Most of the soil surface

is covered with a light layer of leaf litter and some openings of bare ground

are present. Average species richness for this community type is relatively

low (10 species) but a total of 70 species were observed across all samples.
The most commonly observed species in the understory were Bromus tectorum,

Elymus triticoides, Poa pratensis, and Galium triflorum.

Other -- Padgett and Manning (1988) describe a similar type for Nevada.

Their Rosa woodsii-Rosa woodsii p.c.t. appears to include both our ROSWOO

c.t. and ROSWOO/POAPRA Ct.. Hansen and others have described a Rosa

woodsii riparian dominance type in Montana.

Rosa woodsii/Poa pratensis c.t. (n=19) ROSWOO/POAPRA

Site -- The ROSWOO/POAPRA c.t. occurs in moderate v-shaped
valleys at elevations ranging from 1494 to 1628 m (4900-5340 if). Like the

other R. woods/i dominated communities, the ROSWOO/POAPRA c.t. occupies

dry terraces elevated about 0.8 m above the stream channel. Surface soil

texture is predominantly silty and was dry at the time of sampling. Stream

channel width for this type averages 2.6 m with a depth of 16 cm. Channel

gradient is 3.5 percent. Since this community type is located from 3 to 22 m

away from the edge of the stream, it does not provide shade to the channel.
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Vegetation -- The ROSWOO/POAPRA c.t. is similar in species
composition to the ROSWOO c.t. described above and differs mainly in
structure. Rosa woodsii is the dominant species in the shrub iayer of the

ROSWOO/POAPRA c.t., but occurs with lower cover than the previous type.

The ROSWOO c.t. may reflect a more disturbed state of the ROSWOO/
POAPRA c.t.. Artemisia tridentata is co-dominant in most sampled communities

in the ROSWOO/POAPRA c.t.. The open aspect of the shrub overstory in

this community type allows light through to support a more robust herbaceous

community. Poa pratensis is present in all sampled communities and is the

dominant species with an average cover of 33 percent. A large number of

species were observed to be associated with the ROSWOO/POAPRA c.t.,
but 3pecIes richness averaged 12 species (Table 1-5). The following species

commonly occur in this communty type: Elymus triticoides, Brornus tectorurn,
Achillea rn/lie folium, Taraxacum officinele, Carex doug/ash, Cirsium vulgare,

Silene rnenziesii, Equisetum laevigatum, Erodium cicutarium, Poa palustris,

Poa bulbosa, Juncus balticus, Carex lanuginosa and Carex micro ptera.

Other -- This type is similar to the Rosa woodsii-Rosa woodsii p.c.t.
being described in Nevada (Padgett and Manning 1988).

HERBACEOUS-DOMINATED TYPES. Ten community types dominated by

herbaceous species are described below. All but one of these community

types is dominated by graminoids.

Carex scopulorum c.t. (n=6) CARSCO

Site - The CARSCO c.t. is a minor type which occurs along headwater

streams in broad valleys with gentle slopes. The communities sampled ranged

from 2268 to 2438 m (7440-8000 ft) in elevation. Upper soil horizons are largely

organic and were mostly saturated to moist at the time of sampling. On some
sites this organic layer was greater than half a meter. Valley width of the sampling

ocations averages 48 m with stream channels about 1 m wide and 4 cm

deep. The CARSCO c.t. occupies banks and terraces, in positions from

immediately adjacent to the channel up to 18 m away.

Vegetation --The CARSCO c.t. is dominated by the low profile tufted

sedge, Carex scopulorum. Two common associates of this community type

are Juncus balticus and Descharnpsia caespitosa, which have an average

cover of 10% and 8%, respectively. Glyceria grandis and Montia chamissoii



are locally abundant on very wet microsites along watercourses within some

of the communities sampled. In addition, Ranunculus macounhi contributed

20% cover to one of the communities sampled. Other species present in

minor or trace amounts include Phleum alpinum, Epilobium watson/i, Epilobium

alpinum, Mimulus primuloides, Taraxacum officinale, Veronica americana,

Salix Iemmonhi, Eleocharis pauciflora, Juncus mertensianus, Mimulus guttatus,

Polygonum bistortoides and Trifolium Ion gipes. Approximately 15% of the

surface area is unvegetated, and may be exposed bare ground or occasional

boulders. This is a late seral community type which has escaped heavy grazing

use due to extremely boggy soils.
Other -- Similar community types have been described by Kovalchik

(1985), Pierce (1986), Halpern and others (1984), and Padgett and Manning

(1988). Our CARSCO c.t. appears to be most closely related with the CARSCO

p.c.t. described from Nevada (Padgett and Manning 1988).

Scirpus microcarpos c.t. (n=5) SCIMIC

Site -- The SCIMIC c.t. is a minor type which occurs in v-shaped valleys

at elevations below 1500 m (4920 ft). The average valley width for the sites

sampled is 59 meters. In these settings stream channels averaged 1.5 m in

width and 16 cm in depth. The SCIMIC c.t. occurs on moist terraces about
0.5 m above the stream channel. Average stream channel gradient is 2.8

percent. Along one of the stream reaches sampled this community type is

located up to 14 m away from the stream. At this site additional moisture
from a sidehill seep supports the moisture dependent species of this community.

Soils are silty and sandy and were saturated to dry at the time of sampling.

Vegetation -- These communities are characterized by a lush herbaceous

layer dominated by Scirpus microcarpos with an average of 54% cover. Both
Carex lanuginosa and Juncus balticus are constant associates and together
account for approximately 20% of the total cover. Young Salix exigua and S.

lutea occur in most of the communities sampled. Several other species may

be present in minor amounts and include Eleocharis palustris, Poa pratensis,

Cicuta doug/ash, Equisetum iaevigatum, Equisetum arvense, Mentha arvense,

Mimulus guttatus, Rumex spp., Rosa woods/i, Juncus ensifolius, Poa palustris,

Aster spp., Epilobium watsonhi, Plantago major, Ranunculus cymbalaria, and

Viola nephrophylla. Exposed bare ground and litter accounted for approximately

20% of the total cover.



The SCIMIC c.t. is an early successional type which was sampled only
within livestock exciosures. This community type produces large amounts of

above ground biomass which functions in filtering sediment and building

banks.

Other - A SCMI(CAAM) association has been described by Kovatchik
(1987) for central Oregon but appears to differ from the one described here.

Glyceria grandis/Mesic Forb c.t. (n=6) GLYGRNMF

Site - The GLYGRA/MF c.t. occurs in broad low v-shaped valleys at
high elevations (mean= 2241 m/7350 ft). It occupies low-lying banks and

streamside terraces no more than 0.3 m above the channel. Soils are
predominantly silty in texture and were saturated to moist at the time of sampling.

Vegetation - The GLYGRA/MF c.t. is a minor type which was sampled
at high elevations. Glyceria grand/s is a moisture dependent species and is

most often found immediately along the stream channel in saturated soils

which are often inundated early in the season. These communities are typically

only a few square meters in size. Glyceria grandis is the dominant species
but only has an average cover of 27 percent. Veronica americana is always

present but has low overall cover. Species with high constancy and relatively

high cover include Mimulus guttatus, Juncus balticus, Eleocharis pauciflora,

Epilobium watsonhi, and Rumex spp.. Although occurring in minor amounts,

several species are often present and are good indicators of the moist conditions

associated with this community type. Included in this group would be Carex

athrostachya, Montia chamissoi, Mimulus primuloides, Ranunculus macounhi,
Rumex spp., Alopecurus aequalis, and Carex micro ptera. Exposed bare ground

and gravel comprise about 20 % of the total cover.
Other -- The GLYGRA/MF c.t. has not been previously described.

Eleocharis palustris c.t. (n=5) ELEPAL

Site -- This community type occurs at elevations from 1433 to 1506 m

(4700-4940 ft) in moderate v-shaped valleys. Stream channel gradient is around

2% and channels are moderately wide and deep. The ELEPAL c.t. is found

on low banks and terraces immediately adjacent to the stream and at a maximum

height of 0.2 m above the channel. These communities are restricted to small

areas no more than a few square meters. Surface soils are silty and sandy

and were saturated at time of sampling. The geomorphic surfaces supporting
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the ELEPAL c.t. are typically inundated by the stream channel during the

early part of the growing season.
Vegetation -- The ELEPAL ci is a minor community type at low

elevations. Eleocharis palustris is the dominant species with an average of

28% cover in the communities sampled. Common associated species include

Poa palustris, Juncus balticus, Scirpus microcarpos, Rumex spp., Alopecurus

aequalis, Juncus ensifolius, Agrostis stofonifera, Plantago major, and Epilobium

glabrum. Patches of exposed ground are common in this type. The ELEPAL

c.t. is an early successional type which occurs on recently deposited alluvium.

Other -- Similar community types have been described by Kovaichik

(1987), Hansen and others (1988), and Pierce (1986). Padgett and others (In

press) and Padgett and Manning (1988) describe ELEPAL c.t.'s from
non-stream (lentic) riparian settings.

Agrostis stolonifera c.t. (n=5) AGRSTO

Sit. -- All samples for this community type occur in the upper reaches
of Little Trout Creek at 2036 m (6680 ft) elevation. The riparian setting here is

an extremely narrow valley (6 m wide) with steep side slopes. The channel

averages 0.6 m wide and 6 cm deep. The AGRSTO c.t. is found on rocky

and gravelly banks and low terraces only slightly higher (0.3 m) than the
stream channel. The surface soil texture is silty and was moist to dry at the

time of sampling.
Vegetation - The AGRSTO c.t. is a minor type occurring on moist

low-lying surfaces adjacent to the stream channel. The dominant species in

this community type is Agrostis stolonifera. Other important and commonly
associated species include Poa pratensis, Carex athryostachya, Mimulus

guttatus, Taraxacum officinale, Juncus balticus, Alopecurus aequalis, Trifolium

Ion gipes, Veronica americana, Veronica peregrina, and Tara,xacum officinale.

These are fairly open communities with about 30% of the area unvegetated
with exposed bare ground, gravel and rock. The AGRSTO c.t. is an early

successional type which colonizes low-lying gravel bars.

Other -- Similar types include a Agrostis stolonifera-Agrostis
stolonifera c.t. for Nevada (Padgett and Manning 1988). Hansen and others

(1988) describe a similar Agrostis stolonifera dominance type for Montana.
The AGRSTO c.t. is also present along the lower reaches of Willow Creek

and is described in further detail later.
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Juncus balticus c.t. (n=12) JUNBAL

Site -- The JUNBAL c.t. was sampled at high elevations ranging from

2170 to 2438 m (7120-8000 ft). This community type is located in broad
headwater valleys of Trout Creek. Average valley width is 30 m and channel

gradients are moderate at 5 percent. Stream channels are about 1 m wide

and a few cm deep. The JUNBAL c.t. occupies moist low banks and terraces

averaging 0.4 m in height above the stream channel. Surface soils are
predominantly silty and sandy, although 3 communities were sampled from a

location with a thick organic horizon. Soil moisture near the surface was moist

to dry at the time of sampling. This community type occupies geomorphic
surfaces immediately adjacent to the stream up to 14 m away from the channel.

Vegetation -- This grazing-induced community type is dominated by

Juncus ba/ticus with an average cover of 30 percent. Overall species diversity

is high with an average of 19 species per community sampled and a total of
70 different species observed. Species with high constancy (50% and above)

include Carex micro ptera, Poa pratensis, Taraxacum officinale, Achillea

rn/liefolium, Epilobium watsonhi, Aster fo/iaceous, Ste//aria iongipes, Trifoliurn

spp., Veratrum californicum, Polygonum bistortoides, and Phieum alpinum.

Many other species occur in minor amounts. This is a highly disturbed
community type as evidenced by the large amount of Juncus balticus, high

species diversity, and large amounts 'f exposed ground. Positions presently
occupied by this community type likely once supported communities dominated

by Deschampsia caespitosa.
Other -- A very similar Juncus balticus c.t. has been described for

Nevada (Padgett and Manning 1988). Other studies have documented similar

types throughout the West including central Oregon (Kovalchik 1987), Utah

(Padgett and others In review), eastern Idaho and western Wyoming (Young-

blood and others 1985) and Montana (Hansen and others 1988).

Poa palustris c.t. (n=7) POAPAL

Site -- The POAPAL c.t. was sampled at mostly low elevations around

1500 m (4920 ft), but one sample was located at 1975 m (6480 ft). Valleys

where this community type occurs are moderate v-shaped with an average

width of 44 meters. Stream channels in the sampled communities ranges

from 1 to 4.4 m wide and 5 to 35 cm deep. Average channel gradient is 3.3

percent. The POAPAL c.t. is commonly situated on very low terraces, banks



and gravel bars. Upper soil horizons are very rocky and have silty and sandy

soils. At the time of sampling surface soils were moist to saturated.

Vegetation -- This minor community type is characterized by a diversity

of herbaceous and sometimes shrubby species. When present, woody species

are usually of a younger age class. The dominant species in the POAPAL c.t.

is Poa palustris. Other species which are often present include Alopecurus

aequalis, Epilobium glabrum, Plantago major, Ranunculus cymbalaria, Veronica

americana, Taraxacum officinale, Juncus baiticus, Salix lasiandra and

Eleocharis palustris. About 30% of the ground layer is exposed gravel,

bareground or litter. These communities have a very open appearance, with a

mixture of tall and low growing herbs.

Other -- Similar community types have been described for eastern

Idaho and western Wyoming (Youngblood and others 1985) and Montana

(Pierce 1986, Hansen and others 1988).

Carex lanuginosa c.t. (n=12) CARLAN

Site -- The CARLAN c.t. is fcund on banks, and terraces along low

elevation (1480 m/4856 ft) stream reaches in moderate to broad v-shaped

valleys with low channel gradient. Stream channels are about 2 m wide and

16 cm deep. Geomorphic surfaces supporting this community type are about

0.4 m higher than the stream channel. The upper soil horizon of these surfaces

may be rocky and soil texture is either silty or sandy. Surface soil moisture

ranged from dry to saturated at the time of sampling.

Vegetation -- The CARL.AN c.t. is a mid to late successional type

which occurs along streambanks at low elevations. The dominant species in

this community type is Carex Ianuginosa, a tall and robust sedge. Even though

species diversity is high in this type (Table 1-5), in several locations Carex

lanuginosa was observed to form small dense nearly monospecific stands.

Other graminoids commonly associated with this type include Poa pratensis,

Poa palustris, Juncus balticus, Scirpus microcarpos, and Agrostis stolonifera.

Several woody species are present in minor amounts. Forb species associated

with the CARLAN c.t. are Mentha ariense, Rumex spp., Plantago major,

Taraxacum ofticinale, Conzya canadensis, Epilobium glabrum and Equisetum

Iaevigatum.



The CARLAN c.t. occurs mostly in areas excluded from livestock grazing.

The dense root system and foliage of C. lanuginosa are effective in stabilizing

streambanks.
Other -- Carex lanuginosa c.t.'s have been described for central Oregon

(Kovalchik 1987), Utah (Padgett and others In press) and Nevada (Padgett

and Manning 1988). A Carex lanuginosa dominance type has been described

by Hansen and others (1987) for Montana. Our CARLAN c.t. is most similar

to the types described for Nevada and Utah.

Poa pratensis c.t. (n= 31) POAPRA

Site -- The POAPRA c.t. is widespread along moderate gradient streams

in narrow to broad v-shaped valleys. Communities were sampled at elevations

ranging from 1433 to 2170 m (4700-7120 ft). Streams in these valleys varied

in size, from 1 to 5 m in width. Terraces and banks are the main geomorphic
surfaces supporting the POAPRA c.t.. These surfaces average 0.6 m in height,

and soil texture of the upper surface is silty and/or sandy and was dry to

moist at the time of sampling.
Vegetation -- The POAPRA c.t. is a very common type along low to

mid elevation stream reaches. It is dominated by the rhizomatous grass Poa
pratensis which has an average canopy cover of 34 percent. Species diversity

is very high, a total of 115 taxa were recorded across all samples defining
this community type. The most common herbaceous associates in this type

are Juncus balticus, Achillea millefolium, Equisetum Iaevigatum, Taraxacum

officinale, Plantago major, Cirsium vu! gare, and Carex lanuginosa. Both Rosa

woodsii and Artemisia tridentata occur in half the samples but with low cover.

Other shrubs are present but in minor amounts.
This community type provides valuable forage for livestock. The relatively

shallow root systems of P. pratensis, however, are not particularly effective in

stabilizing banks.
Other -- Poa pratensis c.t.'s are varied and have been described

throughout the Intermountain West (Kovalchik 1987, Padgett and Manning

1988, Padgett and others In press, Hansen and others 1988, and Youngblood

and others 1985).
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Ranunculus macounli/Polygonum bistortoides c.t. RANMAC/POLBIS

(n=7)
Site -- These communities were sampled in a broad headwater valley

along the East Fork of Trout Creek at 2268 m (7440 ft) elevation. The

RANMAC/POLBIS c.t. is located on moist terraces on the outer fringe of the

riparian zone. These communities are nearly a meter higher than the main

stream channel and had dry surface soils at the time of sampling. On the

lower moister slopes these communities grade into the CARSCO c.t.. Soils in

this community type have a high organic matter content, although less than

the adjacent CARSCO c.t..
Vegetation - The RAN MAC/POLBIS c.t. is a highly disturbed minor

type dominated by two forbs, Ranunculus macounhi and Polygonum bistor-

toides. Common graminoid associates include Carex athrostachya, Juncus

balticus, Carex microptera, Poa pratensis, and Carex scopulorum. The following

forb species occur in this type with fairly high constancy but low cover, Aster

foliaceous, Taraxacum officinale, Mimulus primuloides, Epiobium watson/i,

Epilobium glabrum and Barbarea orthoceras.

Other - This type has not been previously described.

PLANT COMMUNITIES ALONG LOWER REACHES OF WILLOW CREEK

A total of ten plant community types were defined from data collected

along the lower reaches of Willow Creek (Tables 1-6 and 1-7). Six community

types correspond with the types described in the preceding section, and will

not be described again here. These six community types are: ALNINC/POAPRA

c.t., SALLAS/POAPRA c.t., ROSWOO c.t., SCIMIC c.t., CARLAN c.t., and

POAPRA c.t.. One common community type, the AGRSTO c.t. is defined for

both data sets due to differences in elevation and sample size. Three additional

community types were found along Willow Creek and are described below.

Artemisia tridentata/Bromus tectorum c.t. (n=8) ARTIRI/BROTEC

Site -- The ARTTRI/BROTEC c.t. occupies terraces 0.8 to 1.3 m above

the stream channel (Table 1-7). Typically, these terraces are immediately

adjacent to the stream channel and have steep cutbanks. Soils on these sites

have a deep silty surface layer with little rock content. These sites were once
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Table 1-6. Constancy and average canopy cover of important plant species in riparian
community types along Willow Creek.

SPECIES

ABBREVIATIONS

ARTR/BRTE

I
N. 8

ARTR/POPR

1.19
R0I0

° 2

SALA/POPR

8.12
ALIZJ/POPR I

N. 4 I

POPR

8.12
CA1

8.16

SERURS 100(57) 100(41) 100(75) 100(661 100(78) 83(15) 69(18)

Alnu. meson 16( 1) 33) 5) 1CO(70) 42) 3) 44) 8)
Artemimia trldentata 100(39) 100(21) 50) 3) 42) 7) 75) t) 42( 3) 6) t)
Chrysotha.mus vi.cidlflorua 100) 9) 68) 2) 33( 3) 25) 1) 6) 1)
Clemati. ligusticIfolls 13) t) 5( t) 50(10) 17) 2) 8) t)
Ribea aureum 13) t) 50) t) 17) 5) 17) 1) 4) C)

Rosa woodall 88( 6) 84) 8) 100(65) 83(12) 50) 7) 42) 5) 31) 5)
Salix lagiandra 25) 7) 63(10) 50) 3) 100(44) 25(10) 47( 7) 50(11)

SalIx leonhj 25(10) 21(11) 25( 5) 25) 4) 19( 9)

Sallx lutes 5)10) 8(10) 25) 4)

GRASSES 100(34) :00(54) 100(31) 100(51) 100(33) 100)75) 100(75)

Agroatis exarats 42) 1) 25) t)
Agrostis atolonifera 32) 5) 33(11) 50) 7) 92)10) 94(12)

4lopecerua aequalls 17) 5 17) t) 38( 3)

Bromue tecrorum 100)26) 9)11) 50)10) 67)26) 50)10) 17) () 13) 5)

Cares nouglagit 13( t) 8) 3)

CareS ianugir(osa 13) t) 62(12) 100) t) 33(18) 25) 3) 58) 9) 100(34)

Elymu. tr1t)code. 50) 5) 21) 2) 25) 7) 50) 2) 25) 7)

Glycerla grandi. 8(10) 33) t) 25( 2)

Hordeu.m brachyantherum 16) 4) 25) t) 13) C)

Juncu. balticu. 26) 3) 8) t) 75) 9) 89) 5)

Juncug ensif1 jug 11) t) 17) t) 50) 1) 50) 2)

Pea palustris ------------------------------ 8) 3)

Poa pratensis 50) 4) 100(32) 100(25) 100)19) 100(25) 100(34) 88(11)

Sclrpu. americanus 8) 3) 6( 3)

Scirpu. microcarpos 5) 1) 25) t) 25) t) 100) 5) 89( 5)

FORBS 38) c( 95) 6) 50) 1) 100(11) 100) 3) 100)22) 100(21)

Achillea millet olium 68) 1) 25) t) 25) t) 75) 1) 31) t)
ArteWlala lu8ovlciana 13) 3) 37) 2) 17) 5) 70) t) 30) 3) 31) 2)

Cirsium app. 56) 1) 50) 4) 50) t) 83) 2) 89( 3)

Conyza cam. ',m..io 26) 2) --- 17) LI 50) 2) 56) 1)

Epilobium .aoberrlmUm 11) 1) 17) t) 75) 1) 63) 1)

Spilobium .olcu1aturn .9) t ) 6) t)
Gallum trlf)orum 50) t) 17) t) 8) t)
3com rnacroohyilum 8) t) 17) t 13( t)
Gnaphailum paluetre 8) t) 13) t)
)leracleum lanatum 8) 3) 25) t) 8) t) 6) t)
Lactuca serr)o4a 13) t) 16) t) 25) t) 25) t) .2) t) 25) C)

Marrublum vulgare 13) t) 5) t) 25) 2)
'lemtha ervenge 21) t) 8) t) 83) 2) 81) 4)

MisuSes guttatug 17) t 1 13)

Plantego major 21) t) 8) t) 83) 6) 81) 6)

Potentllla blermig 5) t) 91 t) 6) t(
Ranucicuius cymbalaria 6) t)
Ranunculus sceleratus 9) t 6) t)
Scripps octusa 19) t)
Ronex spp. 21) 1) 25) 1) 25) t: 33) 1) 56) 21

Sonchus auper 26) t) !3( 1) 6) LI

Thraxacum c)flcmnale 37) t) .21 1. .4) 2)

Frifolium cyantrriferum 17) t 1 6) t 1

Trlfiilum wormskloidjl 5( 1) 8(10) 8) 3) 6) 3)

rtica 1oica 25) t) 16) 1) 87) 3) '3( t .2) t) 6) 1)

Veronica americana 5) t) 8)10) 8) .1 31) 2)

Xanth)um otrumarium 25) t ) 3) 1)

Equiaetum iaevigatum 16) t) 55) t) 38) 1)

RTE/BRTE Arterrrisia triderrt.tm/Bromu. tectorum ct. . ARTR/POPR Artemisia tridentata/Pom ptensie ct.
P.CWO Rosa codgii ct., SALA,POPR Sai),r iaaiondra,Poa pratensis ct., ALIN/POPR Alnus ,,na'Pca Cratengis ct.
POPR Poa prateneig ct. GALA Cares lanuginosa ct..
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Table 1-6. (cont.). Constancy and average canopy cover of important plant species in
riparian community types along Willow Creek.

SPECIES

.RBREVIAPIONS

AGST
I

N - 30

ALAE
I

N =

SCMI
I

5

SERUBS 90(13) 33(12) 40) 7)

AIflu. incana 53( 3) 11(10) 20) 1)

Artemlsia trldentata 30) 1)

Chry.otliamnus vicid1f1oru 7 t)

Clematla ligusticifolia 3(10) 20) t)

Ribe. aureum 3( t)

Roas wood.1i 20) 3) 20) t)

Salix laslandra 77( 8) 33) 8) 23) t(

SalIx lemonil 10) 5)

SalIx lutea 10) 4) 20(10)

GRASSES 100(60) 100(38) (00(86)

Agrouti. exarata 57) 2) 22( 2) 30( t)

Agroatia atoionitera 100(23) 79( 4) 80(13)

Aiopecurus aequalia 70) 7) 100(20) 23) t)

(rooms tectorum 33(2)

Carex douglaeii 13) t

Carex lanualnosa 43) 6) 22) 1) 20)10)

Elymu. trlticoldea 13) 2) 11) t(

Glyceria grandls 37( 3) 56) 3) 20) t)

Hordeum bracbvantOerum 13) 1) 11) t)

Juncus balticus 67) 4) 22) 5) 40) 7)

Juncus enalfollus 83) 2) 89( 1)

Poa palu.tris 13) t) -.0) t)

Poe pratensls 90) 8) 11) t( 60(10)

Scirpus amerlcanus 13) 1)

Scirpus mlcrocaroos 97) 6) 89) 3) 100(52)

100(27) 100)29) 100(13)

Achillea millefollum 63) 1) 20) t)

Artemisia ludovlciana 47) 1) 20) 3)

C1rium app. 57) 4) 6))) 5)

Conyza canadensis 83 2) 44) t) 60) t)

Epilobium g)aberrimum 87) 2) 89) 2) 80) 1)

Spiloblun panlcuiatiim 10) 1) 20) t)

Galium triflorum 3) 3)

Geom nacrophviium 17) 1) 30) t)

Goaphalium paAustre 17) t) 69) 3) 20) t)

Seracleum ianatum 3) t)

Lactuca serriola 33) t) Ii) t( 40) t)

Marrubium vulgare

Nentha arvense 90) 2) 67) 2) 30) 1)

(imulus guttatus 20) 1) 33) t)

P)antago major 93) 3) 130) 4) 0) t)

Potentlila blennis 13) t) 56) 1)

Ranunculus cymbalaria 43) t) 26) 2) 20) t)

Ranuncujus sceieratus 0) t) 33) t)

Rorlepa obtusa 33) 1)

Runes app. 90) 4) 79) 3) 40 1,

SoncEus esper 20) 1) 20) t,

Taraxacum otflc)naje 97) 1)

Trifoilum cyanthlferum 40( 1) 11) 3) 0) t)

Trifolium wormskjc)dil 50) 6) 11) t) 20) t)

l'rtica dioica 10) 1)

leronica americana 50) 1) 100) 6) 0) t)

Xanthium strumari9m 20) t( 21) 3)

Equlsetum iaevigatom 50) 2) 22) t)

AGST Agrostis otcienifera ct. ALAE Alopecurus aaguaiis ci. -

SCMI = Scirpus mlcrocarpos Ct. -
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part of the active flood plain as evidenced by the deep silt deposits. Surface

salts were dry at the time of sampling.
Vegetation -- The shrub layer of this community type is dominated by

Arternisia tridentata with an average cover of 40 percent. Chrysothamnus

viscidiflorus, and Rosa woodsii are always present with low cover, where

other shrub species may be present in minor amounts.
Brornus tectorurn is the major herbaceous species with 28% cover.

Elymus triticoides and Poa pratensis may be present in small amounts. The

highly disturbed nature of this type is evidenced by the high cover of B. tectorurn

and bare ground.

Artemisia tridentata/Poa pratensis c.t. (n=19) ARTTRI/POAPRA

Site -- The ARTTRI/POAPRA ct occupies geomorphic positions similar
to the ARTTRI/BROTEC c.t.. These terraces also are characterized by a

deep silt deposit. Surface soils were dry at the time of sampling.

Vegetation -- Arternisia tridentata is the dominant shruL with 21 % cover.

Rosa woods/i, Salix lasiandra, and Chrysothamnus viscidiflorus, all have high

constancy. The understory is fairly open with over 20% exposed bare ground.
Poa pratensis is the dominant herbaceous species with 30% cover. Bromus

tectorurn has high constancy and an average of 10% cover. Other species

which are associated with the ARTTRI/POAPRA c.t. include Achillea rn/lie foil-

urn, Cirsiurn spp., Carex ianuginosa. Taraxacum officinale, and Artemisia

ludoviciana. This community type provides some livestock forage.

Agrostis stolonifera c.t. (n=30) AGRSTO

Site -- The AGRSTO c.t. is found on low-lying gravel bars, depositional

bars, and terraces in close proximity to the stream channel. These surfaces

are about 0.4 m above the channel. Surface soil moisture was moist to dry at
the time of sampling.

Vegetation -- This early successional community type has high species

diversity, and a fairly open appearance with over 30% of the ground surface

exposed. Agrostis stolonifera is the dominant herbaceous species with 23%

cover. Several woody species occur in this type, but are primarily overhanging

from adjacent land surfaces and have low cover. Commonly associated

herbaceous species include Poa pratensis, Piantago major, Scirpus



Table 1 7. Means and standard deviations of important site variables for riparian community types along the lower reaches of Willow Creek.

SilL I ARTR/B0TE I ARTR/l'0PR R0WO I SALA/P0PR AL1N/POFR* I
F0PR I

CALA

vAR)ARl,I:sj N = 8 =19j = 16 I

hEIGhT OF SURFACE 1.1 ( .4) 1.0 ( 4) .8 ( .0) .7 ) .3) .6 ( .2) .6
( .2) .4 ( 3

RARE/GRAVEL COVLR-% 16.4 (11.5) 21.4 (14.) 2.0( .0) 17.7 (10.6) 12.1) (13.2) 13.5 (11.4) 14.9 (12.7)

ROCK COVER (7.) 2.1 ( 3.2) 1.1 ( .5) 1.0 ( .0) 1.2 ( .6) 1.0 ( .0) 1.8 ( 2.6) 1.6 ( 2.3)

ORGANIC COVER (7.) 2.0 ( .0) 2.0 ( .0) 2.0 ( .0) 2.0 ( .0) 2.0 ( .0) 2.8 ( 2.6) 2.6 ( 2.3)

1,IT1ER COVER (7.) 1.0 ( .0) 1.0 ( .0) 1.0 ( .0) 1.0 ( .0) 1.0 ( .0) 1.0 ( .0) 1.0 ( .0)

1)1ST FROM STREAM 1.0 ( 1.0) 1.6 ( 1.3) .3 ( 2.1) 2.3 ( 1 7) I .1) ( .0) 1.3 ( .6) 1.0 ( .0)

SHE I
AGST A1,AE I SCM1

1_ L._±L ....

1010111 01 SIJRFACI; 'i
) .3) .1 .1) .3 ( .1)

RARE/GRAVEL COVER-I 30.7 (10.3) 51 .9 (15.0) 11). 6 i7.0)

ROCK COVER (7.) 2.3 ( 7.1) 1.0 ( .0) 1.0 ( .0)

ORGANIC COVER (7.) 2.7 ( 2.3) 2.2 ( .7) 3.0 ( .0)

lITTER COVER (7.) 1.0 ( .0) 1.0 ( .0) 1.0 ( .0)

1)1 sr FROM STI1FAM I . I I .4) 1 . 1
( .3) 1 .4 ( .9)

*ARTR/BRFE = Arternisia tridentata/Bronius tectoruin ct. . ARTR/PCFH = Artemisia tridentat.a/Poa pratensis c.t.

ROWO = Rosa woods)! c. t., SALA/POI'R = S.11x lasiandra/I'oa p,erisis c. t ., ALIN/P000 Alnus Incana/Poa Qns1s C. I

1'01'I1 = Poa rat.ens1s CL., CAI.A = Carex lar moan. ct., AGST = &stis sto1eniteri ct.., ALAE = Jçcurus q.a1is ct.,

SCM[ = Sciips microcatj ct..

Cii
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microcarpos, Rumex spp., Epilobium glaberrimum, Juncus ensifolius, Mentha

ariense, Juncus balticus, Alopecurus aequalis, and Conyza canadensis.

Other -- This AGRSTO c.t. is similar to the type described in the
preceding section. Geomorphic settings and overafl species composition are

similar. At lower elevations (here) the type has higher species richness reflecting

the larger number of samples. This is an early seral community which colonizes

newly formed depositional surfaces.

Alopecurus aequalis c.t. (n=9) ALOAEQ

Site -- This community type occupies low depositional surfaces including

silt deposits, gravel bars, and terraces. These surfaces barely extend above

the stream channel and have surface soils which are moist to saturated
throughout the growing season. These surfaces mostly occur within one meter

of the stream channel.
Vegetation -- This early successional community type has a very open

aspect with over 50 % bare ground exposed. The dominant herbaceous species

is Alopecurus aequalis with 20 % cover. Other important associated species

are Veronica americana, Plantago major, Gnaphalium palustre, Rumex spp.,

Epilobium glaberrimum, Scirpus microcarpos and Juncus ensifolius. Canopy

cover from woody species growing on adjacent landforms may contribute

small amounts to the overstory.

Other This type has not been previously described.

SILT DEPOSITS AND GRAVEL BARS

Many of the depositional surfaces sampled had less than 25% vegetative

cover, and were not included in the community type classification. Listed

below are species which repeatedly occurred on these surfaces but with low

cover.
Silt deposits and gravel bars -- Salix lasiandra (seedlings), Agro st/s

stolonifera, Alopecurus aequalis, Carex athrostachya, Carex micro ptera,

Descham ps/a elongate, EleocharIs palustris, Glyceria grandis, Juncus balticus,

J. bufonis, J. ensifo/ius, Scirpus microcarpos, Barbarea orthoceras, Epi/obium

glaberrimum, Epilobium watsonhi, Gnaphalium palustre, Mimulus guttatus,

Mentha arvense, Plantago major, Potent//la biennis, Ranunculus cymbalaria,

Rumex spp., and Veronica americana.
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COMMUNITY TYPE RELATIONSHIPS

Detrended Correspondence Analysis
Ordination of stands and species using detrended correspondence

analysis (DCA) is useful in examining vegetation patterns and environmental
gradients. Relationships between community types were examined by plotting

the ordination results in two-dimensional space (Figs. 1-2 through 1-6).

Interpretation of the ordination axes is accomplished through consideration of

environmental data along with vegetation information. Separate ordinati;ns

were performed for each of the two data sets.
First, results from the larger data set wilt be examined. Elgenvalues for

the four axes were 0.809, 0.657, 0.554. and 0.458. The unit of ordination length

is defined as the average standard deviation of species turnover, or SD (Gauch

1982). In a space of four SD, one can expect a full turnover in species

composition of samples. Individual species show a similar pattern and will

usually appear, rise to its mode, and disappear within four SD. Longer axes

represent longer community gradients. For the stand ordination, Axis 1 is 5.3

SD tong and Axis 2 is 4.5 SD long (Fig. 1-2). Axis 1 generally represents an
elevational gradient moving from low elevation community types on the left

and middle to higher elevation types on the right. Communities to the left of
AGPSTO c.t. occur below 1700 meters elevation. Types to the right are above

1900 m (6200 ft) elevation. The CARSCO c.t. occurred above 2200 m (7200

ft) and was the highest elevation type sampled in the study area.
The second axis appears to generally follow a gradient of increasing

moisture (Fig. 1-2). Types such as SCIMIC c.t. and CARSCO c.t., with saturated

and very moist soils throughout the growing season are positioned at the

upper end of the axis. The drier community types represented by POPTRE/

SALSCO c.t., ROSWOO c.t., and SALLAS/ROSWOO c.t. are located along
the lower portion of this axis. The uoper soil profile in these later community
types is typically dry throughout most of the growing season. No readily

interpretable relationships were determined from the third and fourth axes.

Several low elevation community types cluster together on the lower

ends of both the first and second axes (Fig. 1-2). A separate DCA analysis

was performed on a subset of these closely arranged community types, to

further delineate :heir relationship Fig. 1-3). In this ordination, the first axis

appears to represent an increasing moisture gradient from left to rignt. The
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POAPRA c.t. occupies a mid-position along Axis 1, which may reflect its

intermediate successional position relative to other community types (Chapter

2). Axis 1 length (4.2 SD) reflects a moderate turnover in species composition

within samples. As expected, community types sharing similar species

composition are positioned closely to one another. For example, all the types

dominated by Rosa woods/i and Alnus incana are located on the left side of

Axis 1.
The species ordination scores may be similarly plotted and examined

(Fig. 1-4). The ordination axes for the species tend to represent the same

general gradients described for the stand ordination. Axis 1 appears to represent

a gradient of increasing elevation, where Axis 2 is one of increasing moisture.

Moisture loving, bank dwelling species such as Scirpus microcarpos, Cicuta
doug/ash, Mentha arvense and Eleocharis palustris are located at the upper

end of Axis 2. Higher elevation species, represented by Carex scopulorum,

Phleum aipinum, Polygonum bistortoides, Juncus mertensiana and Salix

lemmonii are located on the right side of Axis 1. The spatial arrangement of

species corresponds closely with the ordination of community types.

Finally, DCA was also applied to the data collected along the lower

reaches of WiUow Creek (Fig. 1-5). Eigenvalues for the first four axes were

0.645, 0.370, 0.240 and 0.195. The first axis of the stand ordination is 5.2 SD,

nearly twice as long as the second axis at 2.7 SD. Axis 1 appears to correspond

to a gradient of decreasing surface soil moisture. In addition, there is a

correlation between Axis 1 and increasing geomorphic surface height. This is

logical, since lower surface heights equate with closer proximity to the water

table. The ALOAEQ c.t. was the wettest community sampled in this data set

and typically occupies low depositional surfaces immediately adjacent to the

stream channel. On the other end of the axis the ARTTRI/BROTEC c.t.
represents the dry end of the communities sampled. These communities

occur on terraces elevated a meter or more above the stream channel.

The turnover of species composition along the second axis is much

smaller than the first. All but one of the nine community types are tightly clustered

along the lower portion of this axis (Fig. 1-5). Only the ALNINC/POAPRA c.t.

is spatially separated from the other types. Interpretation of this axis is difficult

and the significance of the arrangement of community types along it could

not be determined.
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Figure 1-6 portrays the DCA species scores in two-dimensional ordination

space. Like in the analysis above, the ordering of species corresponded well

with the community type (stand) ordination. Again, Axis 1 portrays a gradient

of decreasing moisture. Mesic species, such as Veronica americana and

Alopecurus aequalis, occur on the left side of the axis, where species tolerant

of xeric conditions occur to the right.

CONCLUSION

This description of riparian plant communities in the Trout Creek
Mountains complements other riparian classification efforts in the Intermountain

West. All transects were set up as permanent sampling locations.
Twenty-eight floristically distinct riparian community types were identified

and described. Most of these are disturbance types as indicated by the species

composition and high species richness. The overall patch size of any given

community is normally very small. In interpreting the ordination results, elevation

and soil moisture appeared to be the most important variables explaining the

distribution of community types.
Detailed description of community and species distribution relative to

geomorphic and environmental variables, and successional relationships are

addressed in Chapter 2.



CHAPTER 2

RIPARIAN VEGETATION OF THE TROUT CREEK MOUNTAINS:

RELATIONSHIP TO LANDFORMS, ENVIRONMENTAL GRADIENTS,

AND DISTURBANCE
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ABSTRACT

Vegetation-environment relationships were studied in highly disturbed

riparian ecosystems in the northern Great Basin. Six unique valley bottom

settings were deliniated using a multifactor classification of site variables. A

description of the physical setting and associated disturbance regime is

presented for each vafley bottom type.
Relationships of vegetation to environmental and geomorphic variables

were analyzed at three levels; species, communities, and aggregations of

communities. Contingency tables, Chi-square tests and correlation analysis

were utilized in analyzing these relationships.

Riparian plant species and community type occurrence correlated well

with vailey bottom type. In addition, many community types were repeatedly
associated and formed predictable clusters which correspond to the valley

bottom type. Correspondence of vegetation occurrence and geomorphic

surface was not as predictable, as many species or community types were

observed to occur on multiple surfaces. Occurrence patterns of several species

and community types were highly correlated with elevation or level of livestock

grazing induced dturbance.
An analysis of size-classes of woody riparian species indicated that

distributions are largely skewed toward large, mature individuals, with little

representation in tne seedling or smaller classes. Typical recruitment sites for

many of the woody species, are low-lying gravel bars, wilt deposits and banks.
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INTRODUCTION

The study of vegetation or other biotic components of riparian systems
necessarily begins with consideration of the landscape (Forman and Godron

1986). Geology is an important factor in determining the nature of riparian

systems. In a broad sense it controls the physical appearance and biotic

potential through its reiationshi with geomorphic, hydrologic, and pedogenic

processes.
Every landscape is comprised of landforms which influence the structure

and function of ecosystems. Swanson and others (1988) suggest four categories

in which to consider the effects of landforms on ecosystem patterns and

processes: landforms and environmental gradients; landforms and movement

of material, organisms, propagules, and energy; landforms and nongeomorphi-

cally induced disturbance; and landform and geomorphic processes as
disturbance agents. Relationships between landform, physical processes and

the biota occur on various temporal and spatial scales (Swanson 1980).
Distribution of vegetation along mountain streamside areas is complicat-

ed by the diversity of physical conditions, It is useful to examine riparian
vegetation patterns at different scales along the stream axis and in cross-

sections of valley floor landforms and associated vegetation.

In the context of the broader landscape, riparian plant distribution is
regulated through environmental gradients created by the influence of large

landforms. These gradients, primarily related to temperature and moisture,

are brought about by differences in elevation, slope position, aspect, and
steepness of side slopes (Whittaker and Niering 1965). Position along elevational

gradients is an important factor in explaining the distribution of many woody
riparian species in the Intermountain West (Brunsfeld and Johnson 1985,

Harris and others 1984, Irvine and West 1979, Youngblood and others 1985).
Gradients of physical features may also be observed along a stream

network. Physical conditions often change progressively downstream and in

turn influence plant distribution (Haslan 1978). In general, moving down from

the source, streams become largsr, lateral channel shifts become more frequent

and extensive, and channel gradient decreases with slower flow and finer-

textured substrates.

On a smaller spatial scale, riparian vegetation occurrence patterns may

be closely associated with valley bottom geomorphic surfaces (Hack and
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Goodlett 1960, Harris 1985, Hupp 1986). Environmental gradients on this
smaller scale are related to position of floodplain surfaces relative to the stream

channel (Bliss and Canton 1957, Hupp and Osterkamp 1984, Teversham and

Slaymaker 1978). Flooding regime, depositional sequence, substrate stability,

and available moisture associated with each floodplain surface are important

factors controlling plant distribution (Hupp and Osterkamp 1985, Zimmerman

1969). Landforms of the riparian zone therefore reflect past geomorphic and

hydrologic processes, and vegetation present may be useful as an indicator

of that history.
Valley bottom landforms and corresponding geomornhic processes

may be interactive with the biotic component of these ecosystems. For example,

Nell vegetated streambanks and floodplains slow flood waters, causing
deposition of sediment (Beschta and Platts 1986). In this way, vegetation

helps form floodplain landforms. In addition, these same geomorphic processes

may be responsible for the creation of new establishment sites for riparian

plant species (McBride and Strahn 1984), dispersal of propagules (Krasney

1986, Silverton 1985), and activation of vegetative reproduction in certain

species (Everitt 1968, Lindsey and others 1961).
Riparian zones are disturbance driven systems which are continually

reshaped through time by geomorphic and hydrologic processes such as

flooding, deposition, and erosion (Morisawa 1968). The frequency and
magnitude of both natural and human-related disturbance are guided and
constrained by lanaforms. Substrate composition, configuration of stream

valley and channel, and channel steepness may all influence the effect of

hydrologic and geomorphic processes. In the northern Great Basin livestock

grazing and beaver activity are two important biotic disturbances which interact

with the physical disturbance regimes.

Concern for riparian system condition and management in the Great

Basin has grown rapidly in recent years. These areas are valued for water

supply, fish and wildlife habitat, recreation, forage production, erosion control

and aesthetics (Brown and others 1978, Meehan and others 1977, Odum

1978, Thomas and others 1979). Riparian vegetation is the common denomina-

tor for each of these values. Knowledge of environmental I imts on plant species

and plant community distribution within riparian zones is essential for adequate

management of these systems.



Management of riparian areas should be based on an understanding
of the complex interactions of abiotic and biotic components of these
ecosystems. Examination of riparian vegetation patterns and environmental

relationships at different scales provides a foundation for understanding the

complexities of these dynamic systems.

An area in the Trout Creek Mountains of southeastern Oregon was

selected for a detailed study of riparian vegetation patterns and their relationship

to geomorphic and environmental features, and disturbance regimes. The

purpose of this study was to provide land managers with a basis for
understanding the complex vegetation and environmental patterns of disturbed

riparian ecosystems of the northern Great Basin. Specific objectives of this

study were to (1) broadly characterize the geomorphic setting of the study

area streams, and (2) relate occurrence patterns of riparian vegetation to
valley bottom landforms, environmental gradients, and disturbance regimes.

STUDY AREA DESCRIPTION

Riparian investigations were conducted along four perennial streams in

the Trout Creek Mountains of southeastern Oregon, located in the southern

portions of Harney and Malheur Counties, (Fig. 2-1). Trout Creek and its

tributaries (Little Trout Creek) form the largest perennial stream system draining

this mountain range. It drains toward Alvord Lake, a large playa to the north.

Water seldom makes it to the playa due to upstream irrigation use. The other
perennial streams in the study area are Willow Creek and Little Whitehorse
Creek. Both of these streams flow to the north and become intermittent in

their lower reaches.
The Trout Creek Mountains are located in the northern portion of the

Great Basin physiographic province. This region is characterized by numerous

parallel north-south trending mountain ranges separatea by broad, nearly

level basins. These mountains have been sculpted from uplifted fault blocks,

and the basins are depressions which have filled with alluvium and lake

sediments (Russell 1883).

Geologically, the Trout Creek mountains are considered to be young

(Fenneman 1931) and are comprised of a thick volcanic/pyroclastic sequence

of rocks (Carlton 1968). Lower layers of this sequence have been correlated

with the Steens Basalt originating in the late Miocene age (Minor 1986). Upper
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layers contain ash-flow tuff sheets derived from nearby calderas. Except for
Quaternary basin-fill and surficial deposits, much of the study area is underlain

by middle to late Tertiary volcanic rocks (Walker 1977).

An upthrown block on the east side of the Pueblo Valley (graben)

forms the Trout Creek Mountains, which are characterized by mesas, buttes,

and tilted fault blocks with steep scarps (Carlton 1968). The main part of the

Trout Creek Mountains forms a gently northward-tilted plateau with elevations
reaching from 1300 m (4500 ft) at the basin edge to over 2400 m (8000 if) on

the south-end. This plateau is dissected by narrow north, northwest-trending

stream canyons with depths as great as 300 meters. Mahogany Ridge is the
largest fault block, forming a mesa along the western boundary of the study

area, and paralleling the mid-reaches of Big Trout Creek.

The natural upland vegetation of the study area is predominantiy
comprised of sagebrush-bunchgrass communities, the Artemisia tridentata/

Agropyron spicatum and Artemisia tridentata/Festuca idahoensis associations

described by Franklin and Dyrness (1973). At high elevations Artemisia tridentata

ssp. vaseyana is dominant, where at lower elevations A. tridentata ssp.
wyomingensis is common. Several bunchgrasses are associated with these

communities, including Festuca idahoensis on moist aspects and Agropyron

spicatum on drier aspects. Isolated patches of Cercocarpus Iedifolius and

Ceanothus velutinus are found at higher elevations. Also at high elevations on

north and east facing slopes are numerous groves of Po pu/us tremuloides

associated with sidehill springs. Conifers are conspiculously absent. At lower

elevations where the mountains give way to the low-lying basins one will find
salt desert shrub communities, characterized by such species as Atriplex

con fertifolia, Gray/a spinosa, Artemisia spinescens, Sarcobatus vermiculatus

and Cistich/is spicata.

The semiarid climate of this area is characteristic of the Great Basin,

with hot summers and cool winters. Precipitation occurs largely in the mountains

in the form of winter snow. Total annual precipitation is much lower in the

valleys. Annual moisture patterns are extremely variable, and the extent of

soecific precipitation events are often localized. Streamf lows peak closely

fcllowing the larger rainfall and snowfall events. Flooding principally occurs

with springtime melting of mountain snowpacks between April and June

(Fenneman 1931), and with severe summer thunderstorms in July and August.
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Long-term climatic records are available for locatior. in nearby basin
bottoms including Denio at 1277 m (4190 ft) and Whitehorse Ranch at 1281
m (4200 ft). The period of record is from 1952 to 1984 at Denlo, and from

1965 to 1987 at Whitehorse Ranch. Average annual precipitation at Denio is

220mm (8.5 in) and 230 mm (8.6 in) at Whitehorse Ranch. Precipitation is

fairly evenly distributed throughout the year except for July and August when

it is very dry. Snowfall averages 47 cm (18 in) per year and mostly comes

during December and January. Average minimum temperatures range from

-7 C (20 F) in January to 11 C (52 F) in July, where average maximum
temperatures range from 6 C (42 F) in January to 34 C (92 F) in July.

Twenty-eight years of data from a snow depth marker at the head of

Trout Creek indicate that early April snow oacks average 749 mm (28 in)

(U.S. Soil Conservation Service 1989). The water equivalent is estimated to by

275 mm (10.3 in).

Most of the study area is administered by the Bureau of Land Manage-

ment. Study sites along Little Trout Creek and Big Trout Creek fall within the

boundaries of the Burns BLM District. The WiHow Creek and Little Whitehorse

Creek watersheds are administered by the Vale BLM District. Small private

inholdings account for a substantial portion of the riparian areas associated

with Trout Creek.

Livestock grazing has been the dominant land use in the study area

during the past century. The Trout Creek Mountains were extensively grazed

by sheep during the late 1 800s. Ranches were established in the nearby

valleys by the 1870s resulting in the importin] of large numbers of cattle and
horses. The nomadic lifestyle of sheepherders was challenged by the increasing

competition for limited forage resources and the expanding reign of permanently

situated cattle ranchers. After the turn of the century sheep were eventually

replaced by cattle as the preferred stock on these mountain rangelands.

Feral horse populations originated with white settlement and in periods of

population growth also exert considerable pressure on upland forage resources.

Riparian condition surveys conducted along Little and Big Trout Creek revealed

no areas in excellent condition (USDI/BLM 1988). Seventy percent of the riparian

zones were rated poor, 12% fair and 19% in good condition.

Willow Creek and Little Whitehorse Creek are the habitat for the endemic

Whitehorse cutthroat trout (Salmo clarki subsp.). During the past half century

population numbers of this rare trout have declined substantially, primarily
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due to habitat degradation brought about by livestock grazing (Trotter 1988).

In 1973, as part of implementing a habitat management plan for the Whitehorse

Cutthroat, a series of livestock exclosures were constructed in the Whitehorse

Creek watershed. Only one of these exclosures, along the lower reaches of

Little Whitehorse Creek, was maintained. Today it serves as testimony to the

potential for riparian recovery. In 1980 and 1981, several more exclosures

were built along Willow Creek and Little Whitehorse Creek to protect trout

habitat. Three of these exclosures were partially maintained and excluded

cattle most of the time since construction. Extremely steep stream reaches,

these four exclosures, and one special management pasture along Little Trout

Creek, provided reference areas, ungrazed or lightly grazed by livestock.

METHODS

Thirtj reaches, along four streams were selected for intensive study of

vegetation and environmental relationships (Fig. 2-1). Sampling was designed

to cover much of the range of riparian vegetation and valley bottom settings
found within the study area. Sampling locations along Willow Creek and Little

Whitehorse Creek were located in the livestock exciosures discussed in the

previous section. All other sample reaches are part of the present forage

base within cattle grazing allotments.

Along each reach a 50 to 100 meter line parallel to the stream axis and

along the edge of the riparian zone was established. From this base line,

three to six points were randomly selected to become the starting point for
vegetation transects. Each transect extended from one edge of the riparian
zone to the other. Riparian zones were defined by the area hydrologically

connected to the stream as evidenced through the presence of moisture

dependent vegetation. Along the transect, at 1 to 1 1/2 m intervals, a 0.5 by 1

meter quadrat was placed for purpose of recording vegetation and site data.

A total of 3109 quadrats were sampled. Of these 484 occurred over the channel

and were not included in this analysis. The remaining 2535 quadrats were

subject to analysis.

Vegetation data for each quadrat included a complete species list with

visual estimates of projected crown cover. Important woody species were

classified into six size classes based on basal diameter.



Size Class Diameter

0 <.3cm
I .3-1 cm

2 1-3cm

3 3-9cm
4 9-18 cm

5 >18cm

seedling (1st yr)

very young sapling

sapling

intermediate

mature

very mature
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Members of the largest size class were usually several meters in height and

canopies characteristically contained dead branches.

Cover estimates were also made for exposed bare ground, gravel,
rock, bedrock, moss and lifter. These data were used to classify and describe

25 riparian plant community types (Chapter 1). For purposes of the present

investigation the cover data was converted to presence-absence data.
Proportional cover of riparian community types for each reach was calculated

from the distance intercepted along each line transect.

Environmental information for each quadrat includes type of geomorphic

surface, height of surface above stream channel, distance of surface from

edge of channel, surface soil texture class, coarse fragement content class,

and surface soil moisture class. Additional information was collected for each

reach and included elevation, drainage area, valley width, channel gradient,

width and depth, and riparian zone width. Sketch maps of each reach showing

the transect locations and major riparian features were also completed.

Identification of valley bottom landsurfaces incorporated existing
definitions where possible (Mitsch and Gosselink 1986, Leopold, Woiman,

and Miller 1964, U.S. Soil Conservation Service 1986). Active floodplain surfaces

bordering the channel bed (CH) include; depositionai bars (gravel bar (GB)
and silt deposit (SD), point bar (PB)), bank (BA), lower terrace (LI) and side
channel (SC). The perennial stream cnannel contains surface water flow more

or less continuously which transport, erode and deposit sediment. Banks are

inclined surfaces immediately bounding the stream channel. High and steep

vertical banks located at the cutting edge of a stream are referred to as cutbanks.

Silt deposits and gravel bars are elongated land surfaces located within the

active stream channel. Gravel bars are primarily composed of coarse textured

materials. The fine textured silt deposits are located either along the edges of

the stream channel where water flow is slow or mid-stream where they have
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developed behind beaver dams. After abandonments by beaver, these dams
breach resulting in exposed silty surfaces. Point bars are locations of
sedimentation on the convex sides of stream curves. Lower terraces are fairly

level surfaces adjacent to the banks which rise .25 to .50 m above the stream
channel. These low-lying surfaces receive subsurface water from the stream

and are subject to periodic inundation. Secondary channels are a minor feature

of the active floodplain and contain surface water only in periods of high flow.

The active floodplain is bordered by terraces (TE). This generally level

landsurface represents the former position of an alluvial plain. Typically terraces

are elevated a meter or more above the active channel.

The upper 10 cm of surface soils were inspected in the field. Each
sample was assigned to one of three texture categories, silty (SI), silty-sand

(SS), and sandy (SA). Surface soil moisture was characterized as dry, moist,

or saturated. Rock content by volume was estimated and assigned to one of

the following categories; trace, <35%, 35-50% and >50%.

Valley width was defined as the area extending from the base of one

valley side-slope to the other. Width of the riparian zone encompassed the

area hydrologically connected to the stream channel, as evidenced through

the vegetation. Channel gradient was determined by use of a clinometer.

DATA ANALYSIS

Physical Setting Canonical discriminant analysis (Williams 1983) was

app'ied to reach level variables in order to examine the distinctness of the
sampled reaches. This multivariate pattern analysis was accomplished utilizing

the CANDISC program (SAS 1988). Total canonical structure was computed

using Pearson product-moment correlations between the canonical variables
and the original variables. Pearson coefficients were also calculated to examine

correlations between original reach variables.

Vegetation-Environment -- Relationships of vegetation to environmental

and geomorphic variables were analyzed at three levels; species, communities

and aggregations of communities. Species level evaluations were conducted

utilizing the original quadrat data. The combined quadrat data (361 samples)

utilized for the classification of riparian community types (see Chapter 1

methods) were used for examination of community relationships.
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A combination of techniques was used in analyzing these relationships.

Contingency tables were utilized to examine relationships among species,
communities, and the categorical geomorphic and environmental variables.

Chi-square tests and correlation analysis were conducted to determine the

strength and direction of relationships.

A separate analysis was performed on size class data of prominent

woody species. Cover data for each woody species were used to calculate

total relative cover across all samples. In addition, for each species the
proportion of total cover in each size class was calculated and plotted. Seedling

presence-absence data were used to examine in relationships in further detail

using contingency tables.

RESULTS AND DISCUSSION

Vegetative and environmental relationships of Trout Creek Mountain

riparian ecosystems are extremely complex. In an effort to clarify these
relationships these results are organized in the following manner. First, the

analysis of physical features of these systems, and a classification of valley

bottom settings is presented. Included is a description of the physical
environment and associated disturbance regimes for each of the six identified

valley bottom types.

The next section deals with riparian vegetation distribution and succes-

sional patterns in relation to the physical environment and disturbance regimes.

This section progresses through different levels of organization, from species
(herbaceous and woody), to community types, to complexes of community
types. At each level, distribution patterns of vegetation relative to environment

(eg. elevation, geomorphic surface, valley bottom type) will be addressed

first, followed by a discussion of successional relationships. Discussion of

successional patterns of riparian community types is incoroorated into the
last section which examines community type mosaics and successional

relationships within each of the six valley bottom settings.

PHYSICAL SETTING

Positions of sample reaches along the longitudinal orofile of each stream

are indicated by Figure 2-2. These reaches span an elevational range from
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1400 m to over 2400 m at the headwaters. With increasing drainage area,

notable changes in physical features occur (Table 2-1). Channel width and
depth show a strong positive correlation with increasing drainage area. Stream

channel gradient is less strongly correlated with drainage area (r=-0.44), and

tends to decrease in a downstream direction. Small steep tributaries at mid
and low elevations probably account for the moderate negative correlation

between gradient and drainage area. If data from each stream were analyzed

separately this relationship would be much stronger. However, local breaks in

topography may also reverse this trend.

A strong positive association was observed between riparian zone

width and valley bottom width. Surprisingly weak relationships were observed

between elevation and valley width (r=0.01), and channel width and valley

width (r=0.147). Narrow, bedrock lined stream canyons originate in the upper
elevations of the mountains and extend down to the basin edges. The canyon

bottoms average 30 to 40 meters in width for a substantiai portion of their

length. This would explain the lack of correlation between elevation and valley

bottom width.

The relatively low corre!ation between channel gradient and valley bottom

width (r=-0.36) and riparian width (r=-0.28) was weaker than expected. One

would expect steeper channel gradients to result in more concentrated flows

and narrower riparian zones. Channel width and depth are moderately
correlated with channel gradient, and show a tendency to decrease with
increasing gradient.

Channel width and channel depth are strongly correlated (r=0.82). In
considering stream channel configuration it is useful to examine the ratio of
channel width to depth. For instance channel width has been observed to

increase and channel depth to decrease with vegetation removal by livestock

(Platts and others 1985). This pattern is also reflected in the Trout Creek data.

Along reach 23, where livestock grazing has been excluded for 13 years, the
channel width:depth ratio is 5.0 (Table 2-2). The stream channel is approximately

one meter wide and 20 cm deep. In a grazed area immediately below this

exclosure the stream channel becomes nearly twice as wide and much
shallower. The literature suggests that poor condition riparian systems which

are allowed to recover from livestock grazing may move from a higher to a

lower channel width:depth ratio (Elmore and Beschta 1987). Ratios in our

study range from a low of 5.0 to a high of 33.0, and average 17.2.



Table 2-1. Correlation matrix with Pearson correiation coefficients for riparian reach
variables for thirty locations.

ELEV GRAD RWID VWID

Elevation 1.0000
Gradient 0.1667 1.0000
Riparian Width -0.1792 -0.2815 1.0000
Valley Width 0.0107 -0.3669 0.5987 1.0000
Channel Width -0.2823 -0.4065 0.1898 0.1477
Channel Depth -0.5140 -04554 0.1680 0.0317
Valley Floor Width Index -0.0108 0.1665 0.6078 0.3072
Drainage Area -0.7097 -0.4413 0.2829 0.1865

CWID CDPTH VFWI DAREA
Elevatin
Gradient
Riparian Width
Valley Width
Channel Width 1.0000
Channel Depth 0.8241 1.0000
Valley Floor Width Index -0.4099 -0.1854 1.0000
Drainage Area 0.6167 0.6224 -0.1488 1.0000



Table 2-2. Characteristics of 30 sampie reaches along riparian zones of the Trout Creek
Mountains. (ELEV = Elevation; GRAD = Gradient: RWID = Riparian Width; VWID = Valley
Width; CWID = Channel Width; CDPTH = Channel Depth; CW:CD = Channel
Width:Channel Depth; BANK = Bank Condition (Eroding/Stable); DAREA = Drainage
Area; TYPE = Valley Bottom Type Code: G = Grazing StatLs (G = Grazed by livestock,
X = Livestock grazing excluded)). (** Reach LTC 7 grazed lightly in Fall only).

ELEV GRAD RWID WID CWID CDPTH CThCD BANK DARE&., TYPE C

(m) (%) (m) (m) (m) (cm)

Broad Headwater Valley (HB)
EFTC 2 2268 7 45 45 1.5 5

BTC 21 2438 4 19 50 1.1 4

High-Elevation V-Shaped Valley (CV)
LTC 8 1975 9 9 10 1. .0 3

LTC 13 2036 4 6 0.6 6

LTC 1 1737 5 10 11 1.7 10

EFI'C 16 2170 5 8 65 1.7 7

BTC 7 2170 4 9 12 0.7 10

BTC 13 2219 4 9 12 1.9 9

BTC 19 2036 6 10 45 3.5 13

BTC 20 2109 4 12 20 2.5 10

BTC 22 1987 5 9 35 2.4 15

Steep-Narrow V-Shaped Valley (SV)
BTC .0 1585 14 12 12 0.5 4
PP 15 1743 14 S 3 1.1 10

Low- Elevation Moderate V-Shaped Valley (LV)
LTC 1 1506 1 20 20 5.0 40
LTC 3 1555 4 0 25 1. 14

LTC 4 1567 4 17 20 1.7 13

BTC 5 1555 4 12 30 5.0 25

BTC 6 1530 4 23 15 4.5 25

BTC 12 1615 5 10 12 2.0 26
LWC 24 1500 17 35 1.6 1.2

WC 25 1469 2 17 20 1.7 12

WC 26 1524 4 9 30 2.3 13

wc 27 1512 3 7 I'3 2.0 13
VC 28 1506 3 21 63 2.0 1.3

LWC 29 2554 7 10 10 1.1 10

LWC 30 1554 4 18 18 1.2 12

Low-Elevation broad V-Shaped Valley (LB)
LTC 7 1433 2 32 65 1.9 13

BTC 11 1628 2 29 45 3.1 24

LWC 23 1494 4 38 50 1.0 20

Braided Valley 3R)

BTC 9 1555 2 60 60 .4 17

30.0 E 1.81 HR G

27.5 5 0.52 CR G

33.0 E 5.70 CV C

10.0 E 3.37 CV C

17.0 E 10.88 CV C

24.3 E 751 CV G

7.0 E 2.59 CV C

21.1 E 9.07 CV G

26.9 E 20.46 CV C

25.0 E 2.59 CV C

16.0 E 23.31 HV C

12.5 S 1.81 SV G

11.0 S 2.33 .V G

12.5 S 26.68 LV C

12.1 E 24.09 LV C

12.0 S 24.09 LV C

20.33 E 6.41 LV G

18.0 E 80.03 LV C

19.2 E 69 93 LV C

13.3 S 53.10 LV X
14.2 S 52.58 LV X
17.7 S 50.25 LV X
15.4 S 20.76 LV X
15.4 S 21.54 LV X

11.0 S 51.53 LV X
10.0 S 21.80 LV X

14.6 S 30.30 LB G**
17.0 E 69.67 LB C

5.0 3 53.61 LB X

25.8 3 73.07 BR G

79
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As the discussion above indicates, the riparian setting varies along the

stream system. In an effort to characterize this variation, six broadly defined

valley bottom settings were identified through examination of the reach level

data (Table 2-2) and field observations. Each of the 30 sample reaches was

assigned to one of the following valley bottom setting types; broad headwater

valley (HB), high elevation moderate v-shaped valley (HV), steep-narrow

v-shaped valley (SV), bw elevation moderate v-shaped valley (LV), low-elevation

broad v-shaped valley (By), or braided valley (BR) (Table 2-2).

Six reach level variables -- elevation, channel gradient, width of riparian

zone, valley width, channel width, and drainage area were subjected to
discriminant analysis. The relationship among sample reaches portrayed in

the dimensional space of the first two canonical variates is shown in Figure

2-3. As indicated by the overlay of valley bottom types, this ordination supports

the distinctness of the identified types.
Th first two canonical variates (CAN1 and CAN2) account for 82% of

the among-group variation, and have eigenvalues of 12.16 and 6.74, respectively

(Table 2-3). Interpretation of the two axes is relatively straightforward and

supported by the correlations of the original variables with the canonical vanates.

Along the Tirst axis, reaches with low channel gradient are generally situated

to the left sLde, where the reaches with steep channel gradient are on the

right. Ripanan width and valley width are negatively correlated with this axis.

The second axis separates reaches along a gradient of increasing elevation,

with the headwater valleys located at the top and the low elevation v-shaped

valleys at the bottom. Drainage area shows a strong negative correlation with

the second axis. The position of each reach in ordination space reflects the

contribution of all variables entered into the analysis. Interpretation of axes is

most useful in identifying important discriminating variables.

The physical setting and general disturbance regimes are described
for the six valley bottom types below. Each is listed by the order in which

they are encountered, beginning at the headwaters and moving in a downstream

direction. Vegetation features will be mentioned only briefly here and discussed

in detail later.

Broad Headwater Valley (n=2). These sites are situated above 2200

m at the headwaters of Big Trout Creek and drain areas less than two square

kilometers (Table 2-2). Multiple small spring-fed channels, and a few ephemeral
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Table 2-3. Summary of canonical discriminant analysis of stream reach characteristics.

CANONICAL DISCRIMINANT FUNCTIONS

Canonical
Variate

Cannonical
Correlation

Eigenvalue Proportion Cumulative
Percent

1 0.9613 12.1664 0.5289 0.5289
2 0.9332 6.7440 0.2932 0.8221
3 0.8878 3.7223 0.1618 0.9839
4 0.Lil2 0.2035 0.0058 0.9928
5 0.3522 0.1417 0.0062 0.9990
6 0.1532 0.0241 0.0010 1.0000

TOTAL CANONICAL STRUCTURE

Variable CAN 1 CAN 2 CAN 3 CAN 4 CAN 3 CAN 6

Elevation 0.2183 .9205 -0.2550 0.1482 0.0542 0.1226
Gradient 0. '607 0.1509 0.5790 -0.1480 0.0421 0.1987
Riparian Width -0.7919 0.1846 0.5459 -0.0916 -0.0270 -0.1774
Valley Width -0.6283 0.134 0.2552 0.5082 -0.4896 0.1463
Channel Width -0.3913 -0.3515 0.0013 0.5346 0.6563 -0.0815
DrainaEe Area -0.5750 -0.6843 0.0481 0.0396 0.2863 0.3393
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snow fed channels merge within these broad valleys which support diverse

meadow vegetation (Fig. 2-4). The streambanks, channel, and the lower slopes

of the sidehills are the principal landforms occurring in this riparian setting.

Channels have a moderate gradient and are lined with a bed of cobbles and
large gravels. Occasional boulders are scattered across these valleys and
along the stream channel.

A constant and high moisture supply has supported lush vegetation,

resulting in the development of a thick organic layer in the soil. Although the

water table may be well below the soil surface, these organic soils are typically

saturated throughout the growing season. The wettest portion of these valleys

are dominated by the Carex scopulorum c.t..

Streamflow comes from two sources; snowpacks and springs. Winter
snowpacks occasionally occupy these sites until early summer. Although the

likelihood of large floods is low due to the small drainage area, the potential

for fluvial disturbance is present as evidenced by mineral layers buried in the
organic soil and eroding banks. Snowmelt events occur seasonally, and result

in opportunities for fluvial disturbance events which may reset the system.

Rapid and substantial snowmelt, such as that which occurred in May of 1984

(Table 2-4), results in severe bank erosion. Summer thunderstorms may

occasionally generate erosive forces on these sites, however, this disturbance

is thought to play more of a role downstream. Ice is another important
disturbance agent which may have erosive effects when combined with exposed

and unvegetated banks. Fire is not thought to play a significant role in these

high elevation riparian meadows, or on adjacent uplands.

Livestock congregate in these meadows by mid-summer and are present

until mid-September. Trampling of streambanks and the soft organic soils has

been extensive in these valleys. Woody species are mostly absent from these

valley bottoms. With the lack of woody material, beaver are not presently

associated with these sites. Their historical role here is unknown and no signs
of their presence were observed.

High-Elevation Moderate V-shaped Valley (n=9). These valleys occur
from 2200 m down to 1900 meters in elevation (Table 2-2) and occupy the

upper portion of narrow canyons which extend down to the basin edges.

Streams enter these canyons just below the broad headwater valleys at an

approximate elevation of 2100 meters along Big Trout Creek. Little Trout Creek,



Figure 2-4. Example of the Broad Headwater Valley Bottom Type. Along East Fork
Trout Creek at 2300 m elevation. The meadow vegetation mosaic shown here is
comprised of Carex scopulorum ct., Juncus balticus c.t., and Ranunculus macounhi

Polygonum bistortoides ci.. Aspen (Populus tremu/oides) groves are seen in the
distance.
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Table 2-4. Streamflow data for Trout Creek gage station (USGS 1984). Drainage
area is 228 sq km (88 sq mi).

--------- Water Year (Oct. Sept.) ---------
Average Monthly 1932- 1981- 1982- 1983- 1984- 1985- 1986
Discharge (CFS) 1982 1982 1983 1984 1985 1986 1987

JAN 7.3 7.2 8.1 21.2 9.0 17.0 7.1
FEB 8.8 28.5 11.7 18.8 10.4 26.6 8.1
MAR 14.0 24.6 39.7 36.9 17.3 56.6 10.4
APR 33.0 70.4 56.6 95.5 64.0 68.9 21.3
MAY 60.0 72.4 135.0 204.0 56.6 38.9 17.0
JUN 33.0 32.0 109.0 127.0 22.3 34.3 9.3
JUL 9.7 18.0 32.7 32.6 8.6 9.4 5.3
AUG 3.7 5.6 12.7 12.2 6.2 5.0 3.4
SEP 3.5 6.0 11.0 9.8 8.1 6.4 3.5
OCT 5.0 5.6 S.1 .2 12.3 7.3 7.6
NOV 6.2 8.1 9.6 9.7 13.8 7.9
DEC 6.4 11.4 8.5 15.8 10.9 7.1

ANNUAL 15.7 24.0 37.0 49.4 20.0 8.9

MAXIMUM DISCHARGE

1932-1982 470 cfs on 8/1/33. gage height 5.26 ft. from
rating curve extended above 230 cfs

Prior to 1932 maximum stage 6 ft caused by cloudburst probably
occurred in 1924 or 1925

1982 to present 450 cfs on 4/11/82 (100 yr event)
300 cfs on 4/12/82 (50 yr event)
314 cfs on 5/13/84 (50 yr event)

Flood Return 100 year return interval >346 cfs
Interval 50 year return interval >301 cfs

MINIMUM DISCHARGE

1932-1982 0.10 cfs on 8/4/30, 9/12/34, 9/28/34
probably no flow at times Sept. 1-19, 1931
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however originates at the head of a canyon in a v-shaped vaey. Valley bottoms

range from 6 m to 45 meters in width and have steep vaHey walls often exceeding

45 percent slope. The riparian zones form narrow corridors in this setting and

commonly occupy most of the valley bottom. Dense growth of Salix iemmonii
dominate six of these stream reaches (Fig. 2-5). Populus tremuloides, Alnus

incana, and Salix geyeriana were the dominant cover on the three other reaches.

Stream channels average 1.6 meters wide and 10 cm deep (Table

2-2). Channel gradient is moderate and averages 5%. Sinuosity of channels is

greater in this valley bottom type when compared to the headwater reaches.

A greater diversity of valley bottom !andforms are associated with this type

including streambanks and channels, secondary channels, gravel bars and

terraces. Channel bed substrates are composed of large materials including

gravels, cobbles and boulders. All streambanks in these locations were in a

severely eroded condition. Shade cover to the stream channel from overhanging

vegetation was extremely variable and ranged from 5 to 90%.

The upland sideslopes are a mosaic of sagebrush-bunchgrass communi-

ties and aspen groves. Symphoricarpos oreophyllis is often an important
component of these upland communities. Large stands of aspen are particularly

prominent on north and east facing slopes and are supported by a multitude
of small springs. Beaver play an important role in shaping stream systems in
these valleys and rely on the woody material within and immediately adjacent

to the riparian zone. Both present and considerable past beaver activity was

evident. Particularly noteworthy dams were observed along the upper reaches
of the East Fork of Trout Creek. Remnants of several old dams revealed that

these structures were often several meters in height and resulted in the
accumulation of massive amounts of sediment upstream. The largest of these

abandoned dams breached during the heavy runoffs in 1984 (Hall, personal
communication, Table 2-4). The beaver have since movea downstream a few
hundred meters where they have constructed a series of new dams. Accumula-
tions of streamside debris along these reaches are dominated by beaver cut
materials.

Livestock are another significant disturbance agent in this valley bottom

type. The long narrow canyons serve as corridors for the movement of livestock

up through the mountains and down again. Although water developments

have been installed on adjacent plateaus, the cattle seem to prefer both the



Figure 2-5. Example of the High-Elevation Moderate V-Shaped Valley Bottom Type.
The upper photograph shows a stream reach dominated by Lemmon's Willow (Salix
lemmonil) at 2000 m elevation. Highly eroded stream banks are common in this valley
bottom type, as seen in the lower photograph.
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moisture, forage and shade of the valley floor. Grazing occurs in these reaches

between early July and mid-September.

Fluvial processes are active in this valley bottom type. Flooding primarily

occurs with the melting of snowpacks in late spring, but may also occur with

summertime freshets. In typical years low-lying geomorphic surfaces such as

gravel bars and lower terraces are inundated for a period of several days to

a few weeks. Rapid runoff of large magnitudes, such as that which occurred

during 1983 and 1984 (Table 2-4), are sufficient to cause substantial erosion

and channel migration. The effects of biotic disturbance agents mentioned

above interact with fluvial mechanisms in configuring these riparian settings.

Steep Narrow V-shaped Valley (n=2). First order tributaries flow through

these steep and narrow valleys (Fig. 2-6). Stream channels are shallow and a

meter or less in width (Table 2-2). Channel substrate is predominantly gravel,

although a number of boulders are present on the Pole Patch site. The riparian

zone totally occupies the valley bottom on these sites which average 10 m in

width. These tributaries drain areas less than 2.5 square kilometers, and merge
with the main streams at mid elevations. The valley walls are very steep and
exceed 50% slope. Landform diversity in this valley bottom type is limited to
the channel and its banks.

Narrow riparian areas are dominated by Po pu/us tremuloides communi-

ties. Dense vegetative growth on these sites results in well protected banks
and shaded stream channels.

These spring-fed channels are characterized by a fairly constant flow.
Snowpacks do accumulate at the upper end of these tributaries and may
result in periods of slightly higher flow. Large flooding events are not likely to
occur on these sites due to the small size of the drainage areas.

Livestock grazing is not a serious threat to riparian communities in

these valley bottom locations, primarily due to the steepness of the sites. In

addition, dense vegetative growth prevents access to the stream. Signs of

beaver activity were not observed on the two sample reaches.

Low-Elevation Moderate V-shaped Valley (n=13). This valley bottom
type was sampled between 1400 and 1600 m in elevation. Reaches between

1600 m and the lower 1900 m limit of the high elevation v-shaped valley (HV)



Figure 2-6. Example of the Steep-Narrow Vauey Bottom Type. Aspen (Populus
tremuloides) dominates this steep, small spring-fed tributary of Trout Creek.
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were not sampled in this study. This unsampled zone was dominated by Sa/ix
spp. and one small stand of Populus trichocarpa.

The dominant overstory cover aong low elevation moderate v-shaped

valleys is comprised of Salix lasiandra and Alnus incana (Fig. 2-7). Salix

overstories are fairly open and shade less than half the stream channel. Reaches

dominated by Alnus have stream channels which are mostly shaded. Rosa

woodsii is a prominent component throughout this valley type.

Accompanying the larger valley bottom (Table 2-2) in this setting is
increased complexity of the riparian zone. Streambanks, channels, and terraces

are the principle geomorphic surfaces. Gravel bars and silt deposits are also
prominent components of these valley floor environments. Channels are much
larger in this valley bottom type. Along Little Whitehorse Creek, Willow Creek

and Little Trout Creek channels average 1-2 m wide and drain areas between

25 and 50 square kilometers. Drainage area on sites along Big Trout Creek

are nearly twice as large (80 sq. km) resulting in stream channels 5 m wide.

Channel substrates are varied but have a much larger component of finer

materials, including more gravel, sand and silt. Channels occasionally flow

over exposed bedrock along the lower reaches of Willow Creek and Little
Whitehorse Creek.

Valley slopes are steep (30 to 65%), and are commonly lined with bedrock

outcrops, especially along Little Whitehorse and Willow Creek. The moist,

aspen-covered sideslopes observed at higher elevations are mostly absent
from these reaches. Small alluvial fans created by side drainages are common
features along this valley bottom type. Fans encroach upon the valley bottom
and commonly result in constriction of the stream channel and its associated

floodplain. These constrictions may result in flows being concentrated within a

narrow passage making it dfficult for the establishment of riparian vegetation
(BTC 6 and BTC1 2). Riparian zones on these sites are restricted to the immediate
channel banks. Flooding, erosion and deposition are important agents of
disturbance in this valley bottom setting. Annual flooding occurs between
April and June with the melting of winter snowpacks. In average years the

low-lying geomorphic surfaces are inundated for short periods of time. In

addition, summer thunderstorms may result in torrents which pass rapidly
through these systems. The reworking of these valley floor environments is a

continual and dynamic process. The large spring runoff occurring in 1983

and again in 1984 resulted in pronounced changes in valley bottom landforms
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Figure 2-7. Example of the Low-Elevation Moderate V-Shaoed Valley Bottom Type.
Aerial view of Willow Creek showing aEder (Alnus incana) and willow (Salix lasiancira)
dominated riparian communities. Steens Mountain is visible in the distance.



along these reaches. Although the specific impact of ice in these reaches is
not known, it is presumed that it too would play an important rote. Signs of
wildfire were observed in these canyons.

The biotic disturbance agents, beaver and livestock are also important

components of this valley bottom type. Signs of past or present beaver activity

are everywhere. Half of the sample reaches for this type are grazed and half

are presently ungrazed (Table 2-2). As mentioned earlier, these narrow canyons

with moderate gradients serve as natural corridors for the movement of livestock

through the mountains. Harvest of large willow and cottonwood for firewood

and building material occurred with early settlement of nearby landscapes.

Minor amounts of willow are presently harvested by campers. Cottonwood

has been completely eliminated from this valley bottom type.

Low-Elevation Broad V-shaped Valley (n=3). This valley type is distinguished

from the moderate v-shaped type by the greater valley floor width (Table 2-2).
The average riparian zone width on these sites is 33 m and covers approximately

two-thirds of the valley bottom. This broader valley type is found along the

same canyons as the previously described type, but tends to occur on flatter
positions with lower channel gradients. Two of these reaches occur immediately

above obvious constriction points in the stream valley (LTC 7 and BTC11).

The lower channel gradients in this valley type result in the deposition

and retention of sediment. This is reflected in the composition of channel

substrates which is dominated by gravel with a high proportion of silt and

sand. Sinuosity of stream channels is greater than the previously described

types and secondary channels are present. Each of the three sample reaches
has a sidehill spring associated with it, which subirrigates outer portions of
the valley floor.

These broad mesic valleys support a diverse mosaic of herbaceous
communities (Fig. 2-8). Overstories are dominated by members of the genus
Salix.

The fluvial disturbance processes discussed in the previous section
also apply to this valley bottom type. Livestock grazing and beaver are the
principal biotic disturbance agents operating in this setting.
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Figure 2-8. Example of the Low-Elevation Broad V-Shaped Valley Bottom Type. Lush
riparian vegetation along a lightly grazed reach of Little Trout Creek. The vegetation
mosaic in this photo is comprised of the Scirpus microcarpos ct., Salix lutea/Mesic
Graminoid ct., and the Carex lanuginosa ct..
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Braided Valley (n=1). One braided reach occurred within the study
area and represents the most unconstrained reach sampled. Similar settings

occur downstream on private land.

The valley bottom is 60 m wide and totally worked by the stream. The
riparian zone extends from one valley edge to the other (Fig. 2-9). This Low

gradient, depositional reach is located immediately above a major constriction

in the valley floor where two tributaries enter the stream from opposite sides.

The valley floor is bounded on either side by steep valley walls, exceeding

50% slope. The stream channel is relatively sinuous, about 4 m wide and 17

cm deep. The aquatic plant Ranunculus aquatilis is abundant within the stream

channel. Bed substrate is predominantly comprised of small cobbles and

gravel. Several secondary channels dissect point bars, and a large abandoned

channel is located along the base of one valley sideslope. In addition to
streambank, channel and terraces, gravel bars and point bars are an especially

prominent component of this valley bottom environment. Backwater areas
and levees are also present along this reach.

Several debris jams were observed in this reach. Each jam appears

keyed to at least one very large willow. These structures apparently have

diverted the course of the channel. A very large jam occurs at the point where

the abandoned channel is cut off from the main channel. Woody materials in

these jams varies from large pieces of willow trunks to many smaller beaver-cut

pieces.

Woody vegetation along this reach is dominated by Salix lasiandra and

Rosa woods/i. The largest willows are over 11 m in height and are located
along the abandoned stream channel which has now silted in. The present

channel is lined by gravel bars and point bars and no large trees. Regeneration

of two species of willow was observed to be abundant on some of these
surfaces.

Beaver have been active on this site in the past, but there were no

signs of present occupation. Cattle grazing occurs during the summer growing

season. A recent change in grazing patterns results in this site being grazed

late in the summer; previously it was grazed early and late in the season.

The evidence of fluvial action is great in this reach. The stream at this

point, drains an 75 sq. km area. Streamflow is supplied from abundant high

elevation springs, and seasonal snowpacks. Large flooding events generated

by rapid spring runoff or summer thunderstorms can generate considerable
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Figure 2-9. Example of Braided Valley Bottom Type. This photo shows an area along
the mid-reaches of Big Trout Creek above Cove Canyon. The tree willow, Sa/ix
lasiandra, is the most prevalant overstory species along this reach.
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power by the time they reach this braided reach. The relatively flat valley floor
allows for a dissipation of the streams energy over the broader floodplain.
Through this action finer stream sediment is deposited and new floodplain
surfaces are created.

VEGETATION

Herbaceous Riparian Species Patterns

Distribution Patterns. Data showing occurrence patterns of important

riparian plant species of the study area, in relation to elevation, geomorphic

surface, height of surface above stream channel, soil moisture class and

valley bottom type are presented in Table 2-5a through Table 2-5e.

Distribution patterns in several species are closely related to elevation.

For example, species restricted to the lowest elevations (between 1400 and

1600 m) include Carex lanuginosa, Scirpus microcarpos, Equisetum arvense,

and Equisetum Iaevigatum. Only one herbaceous species, Carex scopulorum,

is found entirely above 2000 m (Table 2-5b). Other species were less restricted

to specific elevational zones. Deschampsia caespitosa was observed at all
elevations along Big Trout Creek, although it primarily occurs above 2000 m.

On the other hand, Poa pratensis also occurred at all elevations but was

most common below 1600 m.

In many cases, type of geomorphic surface and height of surface above

the stream channel did not appear to be as useful in explaining species
distributions (Table 2-5a). However, a few unequivocal relationships appear.

For example, over 70% of the Poa pratensis and Sm//ac/na stellata occurrences

are located on terraces. Most species, however, are not closely tied to a specific

geomorphic surface but are prevalent on two or three surface types. Epilobium

watsonii, for example, is common on banks, gravel bars and lower terraces.
Similar findings apply to species distributions across geomorphic surface

height classes (Table 2.-5c).

Occurrence patterns of many species appear to be closely related to

valley bottom type. The six valley bottom types are highly correlated with

elevational position. Therefore, distribution patterns observed along elevational

gradients are to some extent mirrored in the valley bottom types. For example,

the highest elevation types, the Headwater Valley and High Elevation v-shaped
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Table 2-5a. Percent frequency of important riparian plant species by geomorphic surface.
(Frequency value is based on total number of occurrences for each species). (Geomorphic
surfaces: BA = Bank: GB = Cutbank; GB = Gravel Bar: PB = Point Bar; SC Side Channel;
SD = Silt Deposit; LI = Lower Terrace). (*n=the number of quadrats in which species was
recorded, from a total of 2535).

Geomorphic Surface
Species BA CR GB PB SC SD LT TE

TREES & SHRUBS
Alnus jricana 18 2 10 - - - 15 55 349
Cornus stonlonifera 76 - - - - - - 24 21
Ribes lacustre 35 - 23 2 2 38 40
Rosa woodsji 13 3 2 1 T - 3 73 749
Salix exigua 12 - - - - 9 79 76
Salix geyeriana 26 - 22 - - - 7 45 27
Salix lasiandra 23 1 10 5 1 7 25 38 !17
Salix lemmonii 23 2 33 - 4 - 13 25 26
Salix lutea 19 - 14 8 1 1 10 -7 196
Salix scouleriana 55 - - - - 45 60
Populus tremuloides '3 1 1 - 2 53 211

CRANINOIDS
Agrostis stolonifera 18 3 6 3 1 28 41 147
Carex Lanugiosa 15 2 2 1 2 1 17 50 336
Carex nebrascensis 3 - 8 3 11 - 19 56 37
Carex scopulorum 13 - 10 2 50 25 99
Deschampsia caespitosa 15 32 1 2 34 16 151
Deschampsia elonga:a 15 - 38 3 - 11 33 72
Eleocharis palustris 16 - 5 3 8 10 58 145
Glvceria grandis 29 1 13 3 3 21 30 117
Juncus balticus 13 1 7 1 3 - 24 51 504
Poa paustris 29 1 14 2 3 1 13 38 476
Poa pratensis 10 3 3 1 T T 11 72 2044
Scirpus microcarpos 22 T 5 2 1 26 4 221

FORBS
Artemisia ludoviciana 20 - 19 16 - 20 25 79
Epilobium waosonii 30 2 30 2 7 17 12 287
Geum macrophvllum 29 21 3 3 2 2 66
Heracleum lanatum 29 6 3 62 31
Mericha arvense 29 2 7 1 1 23 33 263
Montia chamissoi 44 3 19 9 13 12 105
Plantago major 15 2 23 3 1 -+ 23 252
Ranunculus cvmbalaria 19 1 18 5 2 20 25 134
Smilacjra sceilata 15 1 1 2 12 70 166
Taraxacum officinale 16 2 10 2 V 12 53 99
Veronica americana 30 2 34 1 2 1 12 28 208
Eauisetum arvense 27 2 2 2 3 1 63 129
Equisetum laevigacum 10 2 6 2 - 17 63 325



Table 2-5b. Percent frequency of important riparian plant species by elevation class. (Fre-
quency value is based on total number of occurrences for each species). (*n=the number
of quadrats in which species was recorded, from a total of 2535).

Elevation (Meters)
Species 1400- 1603- 1800- 2000- 2200+ n

1600 1800 2000 2200

TREES & SHRUBS
Alnus incana
Cornus stolonifera
Ribes lacustre
Rosa woodsij.
Salix exigua
Salix geveriana
Salix lasiar.dra
Salix leinmoriji

Salix lutea
Salix scouleriana
Populus cremuloides

82

100

2

89

100
-

81

2

94

-

9

5

21

11

-

8

2

6

300

58

9

-

-

T

-

-

16

-

-

1

-

67

-

-

100
1

60

-

-

-

-

10

-

-

10

20

-

2

349

21

40
749

76

27

417

246

16

111

GRANINOIDS
Agroscis stolonifera 71 - 9 - 20 147
Carex lanuginosa 99 - - 1 - 336
Carex nebrascensis 68 5 - 27 - 37
Carex scopulorum - - 1 14 35 99
Deschampsia caespitosa 5 1 6 18 70 151
Deschampsia elongata 18 3 16 29 29 72
Eleocharis oalustris 88 7 1 1 3 145
Glvceria grandis 29 12 5 23 31 117
Juncus baitjcus 58 T 1 15 26 504
Poa palustris 63 18 10 7 2 476
Poa p:acensis 80 3 2 9 4 1044
Scirpus microcarpos 100 - - - - 221

FORBS

Artemisia ludoviciana 67 11 4 18 - 79
Epilobium watsonii 31 2 3 9 20 87
Geum rnacropnyllum 20 3 4 33
Heracleum lanaturn 65 32 3 II
Mentha arvense 94 4 2 163
Montia chamissoi 18 4 4 30 -4 105
Plantago major 97 3 - 52
Ranunculus cvmbaiaria 60 32 11 10 7 134
Smilacina stellata 70 15 12 2 1 166
Taraxacum officinale 51 12 5 15 17 499
Veronica americana 39 11 8 27 15 308
Equisetum arvense 100 - - - 129
Equisecum laevigacum 100 - - - - 25



Table 2-5c. Percent frequency of important riparian plant species by height class. (Frequency
value is based on total number of occurrences for each species). (Height classes I = <.25m,
2=.25-.5m. 3=.5-lm, 4=1-1.5m. 5=1.5-2m). (*n=the number of quadrats in which species was
recorded, from a total of 2535).

Species 1 2

Height Class
3 4 5 ri

TREES & SHRUBS
Alnus incana 16 32 33 15 4 349
Cornus stolonifera 19 33 24 14 10 25
Ribes lacustre 7 48 35 10 - 40
Rosa wooasii 6 26 48 18 2 749
Salix exigua 11 33 56 76
Salix g,eyeriana 7 19 30 - 27
Salix lasiandra 29 -1 23 7 317
Salix leminonii 25 47 20 6 2 246
Salix lutea 18 46 30 6 - 196
Salix scouleriana 17 28 48 7 - 40
Populus cremuloides 14 37 32 12 5 111

CRANINOIDS
Agroscis scolonifera 17 50 32 1 147
Carex lanuginosa 16 41 36 7 T 236
Crex nebrascensis 24 49 27 - 27
Carex scopu1oru 7 73 20 - 49
Deschampsia caespitosa 15 67 16 2 151
Deschampsia elongata 16 47 25 52 - 72
Eleocharis palustris 30 48 20 2 145
Glyceria grandis 52 36 9 3 - 117
Juricus balticus 18 49 31 2 -

Poa palustris 36 49 13 3 1 476
Poa pratensis 9 35 42 12 2 1044
Scirpus microcarpos 19 56 25 - 211

FORES

Artemisia ludoviciana 9 61 27 3 -

Epilobium watsonii 46 39 15 T 287
Geum macrophyllum 20 37 33 6
Heracleum lanacum 6 68 23 3 -

1entha arvense 31 49 20 T - 163
Montia chamissoi 50 33 7 105
Plancago major 44 1 55 52
Ranunculus cymoalaria 20 38 20 2 - 534
Smilacina stellata 7 34 43 25 16
Taraxacum officinale 12 50 32 5

Veronica americana 51 38 8 3 308
Equisetum arvense 37 38 15 -

Equisetum laevigatum 8 39 45 7 1 725
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Table 2-5d. Percent frequency of important riparian plant species by soil moisture class.
(Frequency value is based on total number of occurrences for each species). (n*the
number of quadrats in which species was recorded, from a total of 2535).

Species Dry Moist Saturated n

TREES & SHRUBS
Alnus incana 58 34 8 349
Cornus stolonifera 76 19 5 21
Ribes lacustre 63 37 - 40
Rosa woodsii 72 25 3 749
Salix exigua 51 34 15 76
Salix geycriana 81 15 4 27
Salix lasiandra 40 40 20 417
Salix lemmonii 37 47 16 246
Salix lutea 37 49 14 196
Salix scouleriana 52 45 3 60
Populus cremuloides 63 34 3 111

GRAMINOIDS
Agrostis stoloriifera 55 38 7 147
Carex lanuginosa 42 39 19 336
Carex ne'orascensis 15 24 61 37
Carex scopulorum 13 43 44
Deschampsia caespitosa 21 55 24 151
Deschampsia elongata 44 51 5 72
Eleocharis palustris 9 41 50 145
Glyceria grandis 3 30 67 117
Juncus balticus 35 39 26 504
Poa palustris 26 50 24 476
Poa pracensis 67 25 8 1044
Scirpus microcarpos 15 59 26 221

FORBS

Artemisia ludoviciana 65 31
Epilohium watsonti 19 52 29 287
Geum macrophyllum 35 59 6 66
Heracleum lanatum 23 77 - 31
1entha arvense 23 57 20 163
1ontia chamissoi 7 47 46 105
Plantago major 25 45 30 252
Ranunculus cymbaiaria 24 49 27 134
Smilacina stellata 62 36 2 166
Taraxacum officiriale 52 41 7

Veronica americana 12 44 44 308
Equisecum arvense 9 51 40 129
Equisetum laevigatum 54 38 S 325



1-cl

Table 2-5e. Percent frequency of important riparian plant species by valley bottom type.
(Frequency value is based on total number or occurrences for each species). (Valley Bottom
Codes: HB = Broad Headwater; HV = High-Elevation V-Shaped; SV = Steep-Narrow
V-Shaped; LV Low-Elevation Moderate V-Shaped; LB = Low-Elevation Broad V-Shaped:
BR = Braided). (*n=the number of quadrats in which species was recorded, from a total of
2535).

Valley Bottom Type
Species HB HV SV LV LB BR n

TREES & SHRUBS
Alnus incana - 13 10 72 5 - 349
Cornus stolonifera - - 43 52 5 21
Ribes lacustre - 98 2 40
Rosa woodsii - 3 11 58 28 10 749
Salix exigua - 100 76

Salix geer1ana - 100 27
Salix lasiandra 12 4 45 20 19 417
Salix iemmonii 1 97 2 246
Salix lutea - - 4 32 45 19 196
Salix scouleriana - 80 20 60
Populus tremuloides - 39 54 7 - ill

GRANINOIDS
Agrostis stolonifera - 29 - 63 9 147
Carex lanuginosa - I - 56 42 T 336
Carex nebrascensis 27 - 68 5 37
Carex scopulorum 70 30 - 99
Deschampsia caespitosa 25 49 - 2 1 3 151
Deschanrnsia elongata 26 48 7 15 4 72
Bleocharis palustris 5 1 33 57 3 145
Clyceria crandis 29 31 8 31 2 117
Juncus balticus 36 16 21 30 6 504
Poa palustris 24 6 27 31 12 376
Poa poacensjs 6 12 2 8 22 11 1044
Scirrus microcarpos 38 62 221

PORES

Arternisia ludoviciana 21 - 42 23 24 7

Epilobium watsonhi 5 63 16 16 - 287
Geum macrophvl1un 29 22 9 3 66
Heracleuzn lanacum 3 29 26 39 3 31
Mentfla arvense - 4 52 31 3 163
'1ontia chamissoi 28 51 12 2 7 105
Plantago major 39 46 15 252
Ranunculus cvmbalaria 7 22 17 32 22 234
Srnilacina stellata 22 10 51 17 1 166
Faraxacum officinale 13 28 5 31 14 9 99
Veronica americana 10 41 5 35 25 6 308
Equisecum arvense - 24 76 129
Equisecum 1aeviatum 43- 50
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Valley, support all of the Carex scopulorum, and almost all of the Deschampsia

caespitosa sampled in this study. Similarly, the species restricted to low
elevations are found almost exclusively in the Low-elevation v-shaped and

Low-elevation Broad valley types. Valley bottom type is potentially a better

predictor of vegetation occurrence patterns since it reflects the interaction

and cumulative effects of several environmental factors, of which elevation is

one. ln addition to elevation, available soil moisture (water table) is an important

environmental variable explaining species distributions. In this study, soi'

moisture levels were broadly characterized. More specific information on depth

to water table, periods of inundation and frequency is needed to comprehend
these relationships.

When considering vegetation as indicators of environment, it is important

to focus on the herbaceous species in the riparian setting. Trees and shrubs

often exhbt a wide ecological amplitude, which diminishes their indicator
value (Jegkjm 1971). In addition, the tolerance of a species to environment

may change with age (Becking 1968). Although a woody species is well

established on a surface, the appropriate conditions for seedling recruitment

may no longer exist (Wiken and Wali 1974, Bell 1974), and for this reason

some herbaceous species or communities may be appropriate as indicators
of the present environment.

Successional Relationships. It is useful to consider the types of

species inhabiting the landscape. Criteria defining types of soecies may include

life history strategies, grazing tolerance, or whether a species is native vs.
introduced, annual vs. perennial, or woody vs. herbaceous. Examination of

spedes in this manner often yields information about associated environments.

For example, species which inhabit areas recovering from severe

disturbance are colonists, also known as r-species (Harper 1977). These

species occupy open environments, and share fife history traits which favor

early reproduction, and production of large numbers of small seeds which

are easily aispersed. More stable environments are occupied by K-species

which specialize in competition for limited resources. Life history traits of this

group favor survival, and include perennial ity, clonal growth, and structural

development. In addition to later reproduction, these species tend to produce

fewer seeds which are larger and are more restricted in dispersal. Species in
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the r-type group are typically shade intolerant where K-species are usually
shade tolerant.

Of the 227 vascular plant species encountered in this study, 39 (17%)

are introduced species (Appendix A). Colonizing species are common
throughout the study area on disturbed open surfaces.

Many of the introduced annual and biennial species are aggressive

colonizers on the elevated more xeric terraces and include Bromus tectorum,

Erodium cicutarium, Poa bulbosa, Cirsium vulgare, Lactuca serriola, Trago-

pogon dub/us, and Ranunculus testiculatus. Native annuals colonizing dry
sites include Gayophytum racemosum, and Polygonum douglas/i at high

elevations, and Plectritis macrocera, and Epilobium panicu/atum at lower

elevations. The short-lived introduced perennial, Taraxacum officinale, is a

conspicuous invader on terraces, and was the most frequently sampled forb
in this study (Table 2-5b).

Native species are common colonizers of freshly exposed, low-lying

depositional surfaces which have high levels of surface soil moisture. Common

native annuals on these sites include Gnaphalium palustre, Barbarea orthoceras,

Rorippa obtusa, Sag/na saginoides, Ranunculus sceleratus, Mimulus guttatus,

Juncus bufonis, and Potent//la biennis. The introduced perennial Plantago

major, and native perennials Rumex crispus, Ranunculus cymbalaria, Mentha

arvense, Veronica americana and Salix spp. are also active colonizers of
depositional surfaces.

Seventy percent of all species encountered in the study are longer
lived perennials and 30% are obligate riparian species. Perennial riparian

obligates are of great interest to the land manager since these are the species

which provide forage, structural and habitat diversity, and soil stabilization.

These K-type species are both native and introduced and are characterized

by different life history strategies. Species in the study area have responded
variously to the rapidly changing riparian environment brought about by the

interaction of human-related and natural disturbance regimes during the past
century.

Descham ps/a caespitosa is an example of a species which declines in

abundance with heavy livestock grazing (Reid and Pickford 1946). This cespitose

species, which reproduces only by seed, is not tolerant of heavy defoliation

and is replaced by rhizomatous competitors (Rahman 1976). Severe erosion

associated with riparian vegetation removal has resulted in lower streamside
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watertabtes and altered growing conditions. It is not abundant along any of
the sample reaches, and constitutes less than 10% canopy cover in the Carex
scopulorum c.t. and Juncus balticus c.t. with which it is associated.

D. caespitosa is well known for its wide ecological amplitude, both

gecgraphically and in its tolerance to a range of moisture conditions. Along

Trout Creek it appears that this species has mostly survived on the mesic

high elevation Carex scopulorum sites. In most years these locations remain

saturated during the growing season precluding livestock access. Grazing

may occur in dry years or late in the season after seedset. Prior to livestock

grazing, D. caespitosa was likely to have been one of the most prevalent

herbaceous species along the mid to high reaches of Trout Creek. Early

observers noted D. caespitosa was the most widely distributed western range
grass and that in moist meadows it often grew in nearly pure stands (USDA
1937). More competitive species, however, have taken its place.

The most prominent of these is the rhizomatous Poa pratensis, which

was essentially unknown in the west a hundred years ago (Sampson 1923).

Poa pratensis was the most frequently encountered species in the study,
occurring in 41% of the sample quadrats (Tables 2-5).

The native rush, Juncus balticus, with its prolific network of sturdy
rhizomes is also an effective competitor and increases under heavy grazing

pressure. Other than early in the growing season this species has low palatability

and is avoided by grazing animals. J. baiticus is a minor component in many
communities, but high cover values of this species usually indicates heavy

grazing use. This was the second most frequently sampled species in the
study.

Rhizomatous species are common in the riparian sethng and are welt

adapted to fluvial disturbance. These species survive burial by regrowth from
extensive rhizome networks. Both the rhizomatous species and deeply rooted
fibrous species such as Descham ps/a caespitosa are important soil stabilizers.

Several native rhizomatous species appear to have declined under heavy

grazing use in the Trout Creek Mountains, including the sedges Carex
lanuginosa, Carex nebrascensis, Carex micro ptera, Carex praegracilis, and

Scirpus microcarpos. These declines are related to direct and indirect effects

of grazing. As a result of substantially lowered water tables much of the moist

habitat needed to support these species has been lost. All of these species
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have requirements for higher soil moisture, and have more extensive root
systems than the shallowly rooted Poa pratensis.

Carex nebrascensis was observed in only one percent of the sample

plots. It primarily occurs on moist to saturated low-lying floodplain surfaces

(Table 2-5). The combination of lower water tables and high palatability of this

species (Hermann 1970) has resulted in its restriction to a few locations along
Trout Creek.

Another important native sedge is Carex lanuginosa. Approximately

90% of the occurrences for C. lanuginosa occurred within the cattle exclosures

along Little Whitehorse Creek and Willow Creek. Luxuriant growth of C.

lanuginosa dominates the streambanks along the length of the 1 3-year old

exclosure on Little Whitehorse Creek. On comparable grazed riparian settings

along the lower reaches of Little Trout Creek only occasional patches of this

species were observed. On the excluded sites, the presence of dead sagebrush

indicates rising water tables. On these sites it appears that C. lanuginosa is

replacing P. pratensis. The later species grows best on well drained loamy

soils and does not survive on waterlogged soils (USDA 1937). Carex Ianuginosa

produces large amounts of above-ground and below-ground biomass which
provide effective armor to the banks. The dense foliage of this species helps

slow floodwaters, resulting in the deposition of sediment and building of banks.

Within the exciosures, this species provides shades the stream channel and
is associated with overhanging banks.

A group of rhizomatous graminoids was observed to colonize wet silty
substrates in the low elevation depositional reaches. Included in this group
are Eleocharis palustris, Alopecurus aequalis, Scirpus microcarpos and S.
americanus. Occurrence of S. americanus was incidental in the study plots
but was observed to be more common downstream of the study area. Scirpus

microcarpos was sampled only within the exciosures along WiUow Creek,

Little Whitehorse Creek and within the special management pasture on Little
Trout Creek (LTC7). All four of these species provide vertical structure which

interacts with streamflows encouraging deposition of sediments.

Woody Riparian Species Patterns

Woody plants provide much of the structural diversity along streams in

the Trout Creek Mountains, and are especially important in providing fish and
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wildlife habitat (Appendix B). These species tend to be important in stabilizing

streambanks, and through their structure interact with fluvial processes in

shaping the valley floor environment. Salicaceous species are an important
food source and provide building materials for resident beaver.

A total of 21 woody species were recorded in study plots (Appendix

A). Six members of the Salicaceae (willow family), Alnus incana, Rosa woodsii,

and Cornus stolonifera are among the more important woody riparian species

present (Figure 2-10). These nine species are dependent on high moisture
levels associated with the riparian zone.

Distribution Patterns. Woody riparian species distribution also corre-

sponded weH with elevation (Table 2-5b) and valley bottom type (Table 2-5e).

Several woody species are mostly or entirety found at the lowest elevations,
and include Alnus incana, Cornus sto!onifera, Salix exigua, S. lasiandra, S.

lutea and Rosa woodsii. Salix exigua was found exclusively in the low-elevation

broad v-shaped valley type. Low-elevation v-shaped valleys were the principal
locations for A. incana and S. lasiandra. Populus tremuloides and S. scouleriana

were sampled along steep-narrcw v-shaped valleys between 1400 and 1800
m. Although P. tremuloides was not sampled at higher elevations, it is a
prominent species in these locations and occupies steep, seepy sideslopes
adjacent to the riparian zone.

Occurrence patterns in a few woody species correspond fairly well to

geomorphic surface. For example, Rosa woodsii and S. exigua are mostly

found on terraces. More often, however, species are common on two or more
surfaces.

Woody species distribution does not appear to correspond well to
surface soil moisture class (Table 2-5d), although relatively few occurrences

were recorded on sites with saturated surface soils. Whether surface soil is
dry or moist is not likely to be important to well established woody species

which obtain water from deep in the soil profile.

Seedling Distribution Patterns. Table 2-6 shows the distribution of

seedling occurrences by valley-bottom type, geomorphic surface and height

class. Seedlings of P. tremuloides and S. scouleriana were not observed

within the study area and are therefore omitted from this table. The sample

size for all species is very small and ranges from a minimum of two sample
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Table 2-6. Summary of seedling occurence patterns by valley bottom type. geomorphic
surface, and height class. Values indicate percent frequency based on total number of
sample quadrats for each species.

- Seedlings - -

ALN1NC CORSTO SALCEY SALLAS SALLEM SALLUT

7 2 5 22 28 5

Valley-bottom Type
HB - - - - - -

HV 42 100 14 96
sV - - - - -

LV 42 100 - L0 4 80
LB - - 14 20
BR 14 - 32 - -

Geomorphic Surface
BA 14 20 41 33 60
GB - - 8 -

GB 29 30 40 14 33 40
LT 43 - - 27 4 -

SC 14 - - 15 -

SD - - - - -

TE 50 40 14 7

Height Class
1 14 60 32 43 60
2 86 50 40 50 50 40
3 50 18 4
4 - - - 3 -

(*n= number of quadrats in which seedlings were recorded, from total
of 2535).
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quadrats for C. stolonifera to a maximum of 28 for S. lemmonii. Occur-
rence patterns of seedlings and of mature individuals correspond closely for
most species (Table 2-6). The would expect this overall close correspondence

of mature plants and seedlings, due to increased proximity of available seed.

Gravel bars appear to be an important recruitment location for seedlings of all

six species. Although seedlings are absent on silt deposits in this data set,

they have been observed on silt deposits outside the study plots. Seedlings

are also present on banks and terraces usually less than 0.5 m in height.

Surface soils of these seedling sites were predominantly moist at the time of

sampling. Our sample size is too small to determine more specific aspects of
association.

Successional Relationships. The size class structure of all woody species

populations is heavily skewed toward large, mature and very mature individuals

(Fig. 2-11). Specific ages were not determined for each species in each size

class. The only exception to this is for the smallest class (0) which includes

only the current year seedling recruits. Even in the absence of specific age-size

relationships the lack of small (young) size classes is particularly notab in all
species.

The tree-like Salix lasiandra was the largest willow in the study area.

The biggest individuals observed for this species occurred along Big Trout

Creek and exceeded 10 m in height and 50 cm in diameter. Observations

made of S. lasiandra at similar elevations in central Oregon indicate individuals

with diameters between 20 and 50 cm are approximately 45 years old (Busse
1988). Medium stature willows within the study area include S. Iemmonnii, S.

geyeriana, and S. lutea. These species reach maximum heights of 5 to 6 m,

and are characterized by multiple stems arising from a central base.

S. exigua, a relatively short-lived willow, occurred infrequently within the
study area. Ths willow is a colonial shrub which forms dense thickets through

spreading rootstocks which sprout at frequent intervals. Height of this species

averages between 2 and 3 m. It is an excellent colonizer in sandy soils.
Individuals stems of S. exigua fall in the second and third size class, and

maximum diameters do not exceed 4 cm. It appears that size class 3 is the

maximum one attainable for this species within the study area.

Alnus incana is an arborescent shrub attaining heights of 6 to 8 m in

the study area. The only tree represented in sample plots is P. tremuloides.
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For six of the woody species over 80% of the total species cover occurred in
the largest size class (Fig. 2-11). The lack of representation in smaller size
classes is of grave concern to the land manager inLested in maintaining

self-perpetuating populations of these species. An understanding of the

regeneration requirements of these species will be of great importance.

One species which appears to be almost completely eliminated from

the study area is Populus trichocarpa. One isolated stand was observed

along the mid-reaches of Trout Creek with another individual about a half-mile

downstream. Only one other (barely alive) tree was observed along Little

Whitehorse Creek about a mile above the lowest exclosure. If the present

trend continues, the lack of seed source and adequate recruitment sites will
result in its total disappearance from these drainages.

Reproduction by seed is a major means of regeneration in several of

the woody riparian species of the study area. in an effort to understand the
extent and location of recruitment, current year seedling data were examined.
Less than 3% of :he total number of sample quadrats contained seedlings of

woody riparian species. In addition, seedlings account for less than 1% of
total species cover (Fig. 2-11).

Salicaceous species have extremely small seed that are wind dispersed

in late spring and early summer of each year (Sudworth 1934). Seed are

typically nondormant. Abundant seed is produced in most years, but establish-

ment opportunities are limited by extremely short viability, lasting a few days

to a few weeks (Brinkman 1974, Moss 1938, Fenner and others 1984).
Establishment requires that the seed encounter a suitable moist substrate
shortly after dispersal. Studies in other areas have determined that typical

recruitment sites for similar species are newly deposited alluvium (McBride

and Strahn 1984), and that sustained moist surface conditions of a week or
more are required for seed germination and initial seedling growth (McLeod
and McPherson 1973). As a group, willows prefer open areas with plenty of

light, and these conditions are satisfied by the typical mineral soil recruitment

site (Sudworth 1934).

Riparian Community Type Patterns

Distribution Patterns. Twenty-five community types were identified along

the four study area streams and are described in detail in Chapter 1. Distribution
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of the dominant woody and herbaceous species of these types was discussed
in the previous section. The distribution of community types and associated
dominant species correspond closely along environmental gradients (Table

2-5C). However, individual species (eg. S. Iemmonii) are often present along
a greater elevational gradient than ts associated community type (SALLEM/

MGF c.t.), as indicated by the tails of the distribution curve.

Of particular interest, is the association between community type and

valley bottom type, and community type and geomorphic surface. Several

community types are associated with only one valley bottom type (Table 2-7a).

Broad headwater valleys (HB) are the only locations of the CARSCO c.t. and

RANMAC-POLBIS c.t.. Similarly, the SALLEM/MGF c.t. and SALGEY/MGF
c.t. occurred solely in the high elevation moderate v-shaped valleys (HV).

Other community types showed close but not strict association with valley

bottom type. For example, community types dominated by A. incana, S.
lasiandra, and R. woodsii mostly occurred in the low elevation moderate
v-shaped valleys.

Occurrence patterns are less obvious when examining the relationship

of community types and geomorphic surface (Table 2-7b). Substantial
proportions of all of the community types occur on banks and/or terraces.

Eight community types occur on gravel bars, but this surface appeared to be
most important to the SALLEM/MGF c.t. and SALGEY/MGF c.t..

Community types with large coverages of P. pratensis and R. woods/i

appear to be largely, but not exclusively, associated with terraces. Included in

this group are ALNINC-ROSWOO c.t., ALNINC/POAPRA c.t., SALLAS-
ROSWQO c.t., SALLAS-ROSWOO c.t., SALLAS/POAPRA c.t., SALLUT-
ROSWOO c.t., ROSWOO c.t., ROSWOO/POAPRA c.t., and POAPRA c.t..
The ALNINC/CARLAN c.t. is more closely associated with streambanks.

The lack of close correspondence between geomorphic surface and
community type occurrence may be due to microsite variation on any given
surface. For example, the SCIMIC c.t. occurs on banks, lower terraces and

terraces. Scirpus microcarpos requires high levels of surface soil moisture. It

is logical to assume that low-lying banks and lower terraces adjacent to the

stream channel could provide such an environment. However, these moist

conditions may also exist on the more elevated terraces. In some locations,
water inputs from sidehill springs may result in saturated surface soils on this
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Table 2-7a Percent frequency of riparian community types by valley bottom type. (Frequency
value is based on total number of occurrences for each community type). (Valley Bottom
Types: HB = Broad Headwater; HV = High-Elevation V-Shaped; SV = Steep-Narrow
V-Shaped; LV = Low-Elevation Moderate V-Shaped; LB = Low-Elevation Broad V-Shaped;
BR = Braided). (*n=number of stands representing community type).

Community Type HB HV SV LV LB BR

WOODY TYPES
POPTRE/SALSCO cc. 63 37 8

PCPTP.E/ROSWOO c t. 100 4

ALNINC-ROSWOO c.c. 20 80 21
ALNINC/POAPP c. :. 14 86 16
ALNINC/CARLN c . t. 100 3

SALLEM/MGF cc. 100 28

2ALCEY/MCF cc. 10 3

SALLAS/MGF c.c. 86 14 7

SALUS-R0SO0 cc. 23 44 21 22 9

SALLAS/P0PRA c. t. 75 12 13 3

SALLUT/tC c.c. 200 4
SALLIJT/ROSWOO c. c. 17 66 17 6

SALEXI/MCF c.t. 100 3

ROSWOO cc. 10 70 15 5 17
ROsWOO/POAPRA cc. 50 33 17 19

HERBACEOUS TYPES
CARSCD cc. 100 6

SCIMIC c.: 29 71
GLYCRA c.: 33 17 6

ELEPAL c.:. 50 50 5

JUNEAL c.:. 46 5 16
POAPAL c. c. 27 17 66 7

CAR!JN c.. 5 55 12
POAPRA c. c. 7 56 30 7 31
AGRSTO c.c. 200 5

RANNAC-POLBIS cc. 100 7
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Table 2-7b. Percent frequency of riparian community types by geomorphic surface. (Fre-
quency value is based on total number of occurrences for each community type). (Geomor-
phic Surface: BA = Bank; GB = Cutbank; GB = Gravel Bar: PB = Point Bar; Sc = Side
Channel: SD = Silt Deposit; LT = Lower Terrace; TE = Terrace). (*n=number of stands
representing community type).

Community Type BA GB GB PB SC SD LT TE

WOODY TYPES
POPTRE/SALSCO c.t. 50 50 8

POPTRE/ROSWCO c.t. 100 4

ALNINC-aOSwOo c.c 16 4 16 64 21

ALNINC/POAPRA ct. 7 7 86 16

ALNINC/CARN c.c. 67 33 3

SALLEM/MGF cc. 28 7 28 4 4 29 28

SALGEY/MGF c. c. 33 33 34 3

SALLAS/MGF ct. 43 43 14 7

SALLA.S-ROSOO c.t. 22 11 67 9

SALLAS/POAPRA c. . 25 75 8

SALLUT/MC c.t. 20 80 4

SALLUT/RCSWOO c. t. 17 17 66 6

SALEXI/MGF c.t. 67 33 3

ROSWOO cc. 20 20 5 55 17

ROSWOO/POAPRA c. t. 17 6 11 66 19

HERBACEOUS TYPES
CARSCO c.:. 29 42 29 6

SC1MIG . c. 14 14 14 58 5

GLYGRA c.c. 50 33 17 3

ELEPAL ct. 50 17 33 5

JUNBAL c. t. 23 3 58 31 56

POAPAL cc. 33 17 57 17 16 7

CARLAN c.:. 36 3 50 45 52

POAPP.A c.t. 22 3 3 57 31

ACRST3 ct. 40 20 40 5

PANMAC-POLBIS c.t. 100 7



115

higher terraces. Other explanations for poor correspondence may include
wide ecological amphtudes of riparian species, and stochastic events.

Community Type Mosaics and Successional Relationships

Most riparian settings are composed of a mosaic of riparian community

types. In the study area, the patch size within this mosaic is generally very
small. The concept of a 'riparian complex' was introduced recently by Winward

and Padgett (1987). A riparian complex represents a unit of land which supports

or may potentially support a similar grouping of community types. It is defined
on the basis of its overall geornorphology, substrate and general vegetation

patterns. The location of individual community type patches within a given

riparian complex may vary over time as valley bottom environments change.

On-going fluvial processes, induding stream channel migration and shifts in
water table, result in continually changing environments.

Associations among riparian community types were examined for the

study area streams. The average number of community types per sample

reach is 7, with a low of 1 in the steep narrow v-shaped valley type and a

high of 11 in the low-elevation broad valley type (Table 2-8). Higher elevation

valleys generally had fewer community types compared to lower elevations.

This pattern may be related to increasing complexity of vailey bottom settings

as one moves downstream. Recurring patterns of community type groups

were observed throughout the study area. These associations between
community types and successional relationships are discussed below.

Headwater Valley. The CARSCO c.t. and JUNBAL c.t. are the main
components of the vegetative mosaic in this setting (Table 2-8) and their

association is highly correlated (Table 2-9). Although no riparian reference
areas exist in this valley bottom type, successional relationships may be inferred

from present species composition and knowledge of autecological relationships.

The JUNBAL c.t. and RANMAC-POLBIS c.t. are grazing induced

types which have replaced communities dominated by Deschampsia caespi-

tosa, and associated sedges C. scopulorum and C. micro ptera. These species

are present in minor amounts in both community types. Locations presently

occupied by the RANMAC-POLBIS c.t. on the edges of the riparian zone

likely supported dense stands of D. caespitosa prior to livestock grazing.



Table 2-8a. Relative cover of riparian community types in broad headwater valleys, high elevation
moderate v-shaped valleys, and steep narrow v-shaped valle. Community types are defined in
Chapter 1. (*Grazing status: G=grazed, X=urigrazed).

Headwater High Elev-V Steep-VReach 2 21 8 13 16 17 18 19 20 22 14 10 15

Cominuni ty Type

POPTRE/SALSCO c.t. 100 53
POPTRE/ROSWOO ct.

18
ALNINC/ROSWOO ct. 27
ALN1NC/POAPRA ct. 19 60 12
SALLEM/MGF ct. 26 46 80 97 75 66
SALCEY/MGF ct. 34

SALLAS/MGF ct.
6

SALLAS/ROSWOO c.t. 9
SALLUT,'ROSWOO ct.

7
CORSTO

21
ROSWOO ct.

7 26
CARSCO ct. 19 43
GLYCRA ct. 7 12
AGRSTO ct. 40
IUNBAI. c. t. 23 57 46
1OA}7AL ci. 9
POAPRA c t. 22 8

RANMAC/POLBIS ct. 41
MISC BANK 8 26 3 3 3 4
DISTURBED/IJNCL 2 20 12 25 14
GRAVEL BAR

3 3 22 36

*GRAZINGSTATUS C C C C G C C C C C C C C

NUMBEROFCTs 6 2 3 4 4 2 4 3 3 1 7 4



Table 2-8b. Relative cover of riparian community types in low elevation moderate v-shaped valleys.
Community types are defined in Chapter 1. (*Grazing status: Ggrazed and X=ungrazed).

Low EIlev Moderate V-Shaped (LV)

Reach 3 1 5 6 25 28 12 29 30 4 214 26 2/

Community Type

ALNINC/ROSWOO c.t. 15 63 43 37 23
ALNINC/POAPRA c.t. 6 13 20 8 30 21

ALNINC/CARLAN c.t. 2 9 16 1

SALLEM/MGF c.t. 11

SALLAS/MCF c.t. 38

SALLAS/ROSWOO c.t. 35 26 32 30

SALLAS/POAPRA c.t. 3 22 18 27 5

SALLUT/ROSWOO c.t. 34 7

CORSTO 30

ROSWOO c.t. 7 3 28 4 6 4 16 17 4

ROSWOO/POAPRA c.t. 2 19 33 17 11 12 5

ARTTRI/POAPRA c.t. 32 7 1 12 18 14

SCIMIC c.t. 3 5

ELEPAL c.t. 3 7

POAPAL c.t. 6

CARLAN c.t. 1 12 30
POAPRA ct. 20 2] 13 11 18 38 18 7 11

ELITRI 5

MISC BANK 2 8 13 22 5 13 7 9

DISTIJRBED/UNCI. 15 9 33

GRAVEL BAR 3 5 '4 2

*GRAZINGSTATUS C C C C X X C X X C X X X

NIJMBEROFCTs / 8 5 5 9 9 6 5 3 7 6 7 8

H
H



Table 2-8c. Relative cover of ripatian community types in broad v-shaped valleys and braided
broad valley Community types are defined in Chapter 1. (*Grazing status: G=grazed,
X=ungrazed, *site grazed briefly in fall).

Broad- V (BV) Braided (BR)

Reach 11 7 23 9

Comniuni ty Type

SALLAS/ROSWOO ct. 19 19
SALI.AS/POAPRA ct. 5 1/4

SAT.LUT/MC c.t. 18

SAILUT/ROSWOO ct. 8

SALEXI c.t. 7

ROSWOO c.t. 13 16 1

ROSWOO/POAPRA ct. 23 19 24

ARTTRI/POAPRA ct. 3

CARNEB 6

SCIMIC c.t. 13 17

ELEPAL c.t. 19 6

POAPAL c.t. 13
CARLAN c.t. 24 3

POAPRA ct. 7 8 9

ELYTRI 4 26
MISC BANK 6 5 2

DISTURBED/(JNCI. 5 3

GRAVEL BAR 12 3 20

*CRAZ1NG STATUS C G* X C

UUHBER OF CTs 7 11 10 7

H
Cc
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Slightly lower positions, now dominated by the JUNBAL c.t. would have
contained a mixture of D. caespitosa and C. scopulorum.

The CARSCO c.t. is a stable type on deep organic soils. Very small

areas of this community type are relatively intact. Boggy conditions preclude

grazing animals during most of the growing season in most years. The fringes

of the CARSCO c.t. and adjacent disturbance types have been extensively

damaged by livestock trampling. During a series of drought years this normally

boggy community is accessible to livestock and the potential for damage is

great. As mentioned earlier, these boggy sedge areas are one of the few

refugia where D. caespitosa survives and reproduces.

Vegetation removal and trampling by livestock has resulted in open

channels, raw banks, and lowered water tables in these broad valleys. The

smaller spring fed channels are nearly a meter wide with shaUow water

supporting dense growths of Mont/a chammisoi and isolated pockets of

Glyceria grand/s. Prior to livestock grazing, banks were probably densely

sodded and confined the channel to a much narrower course.

WiUows are conspicuously absent when viewing these meadows.

Although on the Sherman Field Site (BTC 21) two small browsed S. Iemmon/i

were observed. Neither of these individuals exceeded the height of the
herbaceous vegetation. In the absence of grazing, both S. Iemmonii and S.

geyeriana would likely be present along the snow-fed channels and on raised

hummocks within the meadows. Anaerobic conditions associated with the

very wet CARSCO c.t. appear to preclude Salix spp. on these positions.

Harsh growing conditions on these high elevation sites may slow development

of Salix spp., but are not thought to limit their occurrence.

High-Elevation Moderate V-shaped Valley. The SALLEM c.t. comprises

the dominant cover on six of the sample reaches (Table 2-8). Other communities

are associated with this type, but do not occur in tight repeatable units (Table

2-9). The POAPRA c.t. was associated along two reaches. The only occurrence

for the disturbance induced AGRSTO c.t. was with the SALLEM c.t.. There is

a high occurrence of unclassified disturbed surfaces and gravel bars along

these reaches.

Successional relationships in the SALLEM c.t. are poorly understood.

High species diversity and varied composition within this community type are

indicative of disturbance. The highly disturbed present day conditions in this



Table 2-9. Correlation matrix showing association between riparian community types.
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valley bottom setting, and the absence of reference areas make interpretation

of successional relationships difficult. Studies in Nevada indicate that S. Iemmonii

may be associated with dense graminoid layers composed of C. scopulorum

C. Ianuginosa, and P. pratensis (Padgett and Manning, 1988). There is an

overall lack of graminoid cover and a high dominance of forbs associated
with this community type in our study area. Cutbanks and raw eroding
streamside terraces are commonplace in these reaches.

In pre-settlement times these reaches were likely characterized by well

armored, vegetated banks. Herbaceous species which could have fulfilled this

stabilizing role are present in minor amounts and include, D. caespitosa, C.

scopulorum, C. lanuginosa, and C. microptera. C. nebrascensis was also

likely to have occupied more significant areas on moist portions of the floodplain.

The combined effects of livestock and beaver have been extremely

detrimental in these reaches. During the past century, vegetation removal and

trampling by livestock have resulted in riparian ecosystems less resilient to

disturbance. Although, the historic role of beaver is unknown in this mountain

range, these animals were reintroduced in the early 1950s (Kindschey, personal

communication). Remnant beaver dams, several meters in height, are scattered

up and dowi these reaches. All stream reaches in this valley bottom type
showed signs of present or past beaver activity. The potential for erosion

associated with the breaching of these dams and subsequent release of water

and sediments is great. With the lack of well vegetated banks to mitigate this

cutting force, stream channels have eroded and water tables have been lowered.

During initial phases of deterioration, native species intolerant of heavy
defoliation were likely replaced by more effective competitors, such as P.
pratensis. As erosion continued these environments became inhospitable

even to the adaptable P. pratensis.

Another negative result of the interaction of cattle and beaver is the

combined effect on the population structure of many woody species. Many

stream reaches in the Trout Creek Mountains are now devoid of woody plant

structure. During occupation of a given reach, beaver often harvest most or

all of the large woody materials before they move on to a new location.

Subsequent to abandonment, successful recruitment of new individuals has

been limited by direct or indirect effects of cattle grazing. Either young shrubs

are directly consumed and trampled, or adequate establishment sites are no

longer present. Available propagules are now limited along many reaches. In
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natural ecosystems, it has been documented that the activities of beaver can

result in the proliferation of woody species through the creation of new
establishment sites (Ives 1942). Patterns of beaver occupation, and trends in
populations number along these streams are not well documented. Natural

predators are limited, and harvest of beaver by trappers is cyclic and
unpredictable.

Three sample reaches in this valley bottom type were dominated by

other community types. Along one reach the POPTPE/SALSCO c.t. accounted

for the total riparian cover. Another reach is dominated by ALNINC/POAPRA

c.t. with no other closely associated community types. The last reach is

characterized by a mosaic to SALGEY/MGF c.t., JUNBAL c.t., and disturbed
areas. This particular reach is transitional to the broad headwater valleys and

shares similar vegetation. Prior to livestock grazing, the understory on this

site was probably dominated by D. caespitosa and C. scopulorum.

Steep-Narrow V-shaped Valley. Communities dominated by
P. tremuloides and A. incaria dominate the narrow riparian corridors (Table

2-8). The Pole Patch tributary (PP 15) is dominated by the POPTRE/SALSCO

c.t. and associated C. stolonifera and R. woodsii communities. Vegetation

along the other tributary was composed of the POPTRE-ROSWOO c.t. and a

mixture of communities with A. incana,

R. woodsii, and P. pratensis.

Plant communities along these reaches are stable and represent the

best riparian conditions within the Trout Creek basin. Dense shrubby thickets

and the steep terrain preclude access to most of the stream channel. Only

minor disturbance from livestock grazing was observed along the edges of

the riparian zone in small open areas large enough to accommodate animals.

Low-Elevation Moderate V-shaped Valley. Of the 13 reaches sampled
in this valley bottom type, seven are dominated by S. Iaiandra or S. lutea,

and six by A. incana. Four were located within the seven-year old exclosures

along Willow Creek and three others within the 13-year old Little Whitehorse

Creek exciosures. The mean number of community types is greater in this

valley bottom setting than in higher elevation reaches (Table 2-8). This
corresponds with the increasing complexity of valley bottom landforms.
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Several community types are repeatedly associated across sample
reaches. On alder dominated reaches the ALNINC-ROSWOO c.t., ALNINC/
POAPRA c.t., ALNINC/CARLAN c.t., ROSWOO c.t., ROSWOO/POAPRA

c.t., and POAPRA c.t. are commonly associated (Table 2-8, Table 2-9). The

proportional occurrence of each type varies, and not all community types

may be present on all reaches. Similar associations occur in the Salix dominated

areas. Here the commonly co-occurring community types include SALLAS-

ROSWOO c.t., SALLAS/POAPRA c.t., ROSWOO c.t., and the POAPRA c.t..
Factors distinguishing between sites dominated by Alnus or Salix are

not clear. Geomorphic and environmental features are very similar for both

overstory types, and no significant differences were detected which might

explain distributional differences. Mature individuals and seedlings of A. incana

and S. lasiandra were observed growing together in mixed populations.

Chance events may determine whether Alnus or Salix colonize and

eventually occupy a site. The sequence of events in disturbance driven riparian

ecosystems is unpredictable. Climatic cycles influence the patterns and

magnitude of fluvial disturbance. Flooding events often are responsible for the

creation of the open moist surfaces necessary for seed germination in members

of the Salicaceae, including Salix spp. and Populus spp. (Everitt 1968, McBride

and Strahn 1984). The timing of suitable microsites for establishment must

coincide with available propagules. Autecological and phenol ogical differences

in species also contribute to the potential scenarios of chance events.

Salix spp. typically reproduce by seed or vegetatively by sprouting.

The small seed has a pappus which enables the wind to disperse it over

great distances. Beaver play an important role in the vegetative spread of
willow in these reaches. Small stems cut for dams are commonly carried

downstream by the channel, where they become lodged in a gravel bar or
along the banks. Many of these vegetative propagules sprout and give rise to

new individuals, In addition, many Salix spp. are well known for their ability to

resprout following cutting by beaver or burial (Krasney 1986).

Reproduction of A. incana may be in the form of seed, winter buds, or

viable vegetative fragments. Seed reproduction appears to be the most

important form of recruitment in our study area. The seed of A. incana mature

in the fall and are slowly dispersed from the strobiles through the fall and

winter period (Schopmeyer 1974). Many of these seeds fall directly into the

water and are transported downstream. In some locations Alnus seedlings
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were observed to grow on the same sites as Salix seedlings. In addition,

Alnus seedlings were commonly observed along gently sloping banks at a
level equivalent to high water flows (Fig. 2-12)

Plant age is also important in survival, and seedlings are often more

susceptible to widely fluctuating environmental conditions than older individuals.

In general, life history strategies for the common riparian species in the Trout
Creek Mountains are poorly understood

The livestock exclosures in this valley bottom type provide an excellent

opportunity to examine successional pathways. The most advanced stages of

riparian recovery are present in the 13-year old Little Whitehorse Creek

exciosure. The eight-year old exciosures along Willow Creek are in intermediate

stages of recovery, between the older exclosure and presently grazed sites.

The CARLAN c.t. was prominent in all of the exciosures. Within the oldest

exciosure the CARLAN c.t. provides the dominant streambank cover (Fig.

2-13). The rhizomatous C. lanuginosa provides the structure necessary for

rebuilding of banks. This sedge is present in grazed areas but with very low
cover.

It appears that as water tables are restored on the excluded sites that
C. lanuginosa is replacing P. pratensis in moist positions. Rising water tables

in the oldest exciosure are evidenced by the presence of dying A. tridentata

on streamside terraces. Communities dominated by E!ymus tnt/co/des and P.
pratensis are begnnng to replace sites formerly occupied by A. tnidentata

and B. tectorum. Poa pratensis is likely to continue as an important component
on recovering sites. Descham ps/a caesp/tosa was probably more abundant
along these reaches at one time, but presently occurs in trace amounts.

Beaver presently occupy the lower reaches of Willow Creek and play

an important role in succession. It appears that beaver have been absent for

several years within the Little Whitehorse Creek exclosure, but were recolonizing
the area again in 1987. Dam construction by beaver regulates water table

levels in these reaches and influences vegetation patterns.

The numerous beaver dams inside and outside the exciosures along

Willow Creek cause silt accumulation. These deposits become exposed surfaces

when the dams are abandoned. and serve as establishment sites for Salix
(Fig. 2-14). The SCIMIC c.t. and ELEPAL c.t. are early successional communi-

ties occupying these silt deposits. Although these two community types were

only sampled inside the exciosures, they occur in minor amounts along the



25

'.4,

Figure 2-12. Seedlings of alder (Alnus incana) which established in dense vegetation
along the high water line of Willow Creek.
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Figure 2-13. The upper photograph shows an example of highly eroded stream
banks, dominated by Kentucky bluegrass (Poa pratensis), along grazed section of
Willow Creek. The lower photograph shows recovered streambanks along a section
of Little Whitehorse Creek, excluded from livestock grazing for 13 years. Dominant
bank vegetation shown here is the Carex lanuginosa c.t., with the Rosa woods/i ct.

in the background.
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grazed reaches. Along the grazed reaches succession on these fragile silt

deposits is interrupted by extensive trampling. Inside the exciosures, in the
absence of trampling these communities are allowed to develop. For the

same reason, Salix seedlings are also more likely to survive on these surfaces

along ungrazed reaches. Another bank species which appears to increase

with advancing stages of succession is Cicuta douglas/i, which was observed
in the oldest exclosure.

At the lower end of the oldest exclosure where beaver have been absent

for many years, few open areas suitable for colonization by Salix exist. Although

several old dead willow are present few living ones were observed, and A.

incana is the main overstory species increasing on this site. Possible explana-

tions for the dominance by Alnus are many. Perhaps propagules for Salix

were unavailable when open astablishment sites were present. If the herbaceous

cover closed in during an early stage of succession Salix may have been

precluded in this manner. Seed of Alnus do not appear to have the same

strict requirements for non-shady, open surfaces like Salix, and may have
been successful finding microsites for establishment (Fig. 2-14).

Many willows, for example S. lasiandra, are extremely long-lived and
do not need to reproduce frequently in order to survive. These species have

developed many strategies to survive in the unpredictable riparian environment.

This includes a low investment of resources in seed production. Large numbers
of extremely small, short-lived seed are produced every year. Perhaps this
strategy increases the chance of seed encountering suitable substrates.

One woody species which rias not been successful in maintaining
regenerating populations along these reaches is P0pu/us trichocarpa. Remnants
of nd cottonwood were observed along all four streams in this valley bottom

sung, although few living trees were observed. The!r historical extent in this

area is unknown, but there is no question that they occupied the lower stream
reaches. It is likely that early settlers utilized thee trees as a source of wood,
greatly depleting their numbers. The lack of available propagules and possibly
the lack of appropriate establishment sites has been responsible for its decline.
Successful recruitment of similar species of cottonwood are dependent on
flooding sequences. Bradley and Smith (1986) found that recruitment leading
to long-term survival of cottonwood along the Milk River in northern Montana
was related to flow patterns during seed dispersal. Flood events attaining a



128

Figure 2-14. View of Willow Creek inside a livestock exclosure. A breached beaver
dam, located at the base of the large willow (Salix lutea) has exposed sediment
upstream. When combined with adequate soil moisture, this sediment provides
important sites for willow (Salix spp.) establishment.
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stage greater than the 2-year return flood, during the dispersal period correlated

with cottonwood recruitment.

The diversification of age class structure in Airius and Salix populations

was evident throughout the exclosures along Willow Creek and Little Whitehorse

Creek. Individuals representing younger age classes are prevalent of these

sites. Similar trends were not observed along the grazed reaches which were

comprised almost entirely of old individuals. A study of Salix and Populus in

central Oregon riparian exclosures document significant differences in popula-

tion structure between pre-exciusion and post-exclusion populations (Busse

1988). This study concluded that exclusion of livestock grazing is the only

proven method of maintaining the habitats necessary to support the continued

existence of these Salicaceous species.

Communities dominated by Rosa woods/i are also prevalent in this

valley bottom setting and occur in both the grazed and ungrazed setting.

Drier microsites brought about by grazing disturbances tend to favor this

species. The ROSWOO c.t. may have been a component of the vegetative

mosaic in pre-settlement times. Its extent, however, is likely to have increased

with livestock grazing.

Low-elevation Broad V-shaped Valley. Wider valley bottoms associated

with this Pipe support wider riparian zones and more mesic environments

than the narrower types. Sidehill springs were associated with all three sample

reaches and result in high soil moisture levels on the floodplains. One sampled

reach is grazed and another is located in the Little Whitehorse Creek Exclosure.

The third is located in a special management pasture along Little Trout Creek

from which hay is harvested and in which light grazing occurs during the fall.
The drier portions of these reaches support community type aggregations

similar to the low-elevation moderate v-shaped valleys. Included in this group

are the SALLAS/ROSWOO c.t., SALLAS/POAPRA c.t., ROSWOO c.t., and

POAPRA c.t.. More mesic positions support the ELEPAL c.t., SCIMIC c.t.,

CARLAN c.t., and stands of Elymus tnt/co/des, or Carex nebrascensis. This

valley bottom type was the only location where the SALEXI/MGF c.t. and the

SALLUT/MG c.t. were sampled.

Successional relationships in this valley bottom setting would be similar

to the low-elevation moderate v-shaped valleys just discussed. Streambanks

in the ungrazed and lightly grazed reach were again densely sodded with C.
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lanuginosa, S. microcarpos, and Cicuta douglasii. Dense bank vegetation
has resulted in aggrading floodplain features and the channel is confined to a

narrow course through these meadows. Neither the CARLAN c.t. nor the

SCIMIC c.t. occurred along the grazed reach.

Signs o past beaver occupation are evident along all three reaches.

Current activity was not observed in the protected reach, but a recently
abandoned dam was present along the grazed reach.

Braided Broad Valley. Community types occurring in this valley bottom

setting are similar to the two previously discussed low elevation types (Table

2-8). Salix lasiandra forms the dominant overstory in this reach. The POAPAL

c.t. is also an important component of the vegetation mosaic.

Gravel bars and point bars are an especially prominent feature in this

valley. Active recruitment of S. lasiandra and S. lutea were observed to be

associated with these surfaces. If propagules of

P. trichocarpa were available, these point bars would likely serve as excellent

establishment sites.

In the absence of livestock grazing, it is thought that the complexity of

this low gradient reach would increase. Structure provided by increasing

cover in woody and herbaceous species would interact with fluvial processes,

and reshape the floodplain. Changes might include creation of more backwater

areas, and a more diverse community mosaic. Past beaver acti'ity was evident

along this reach and such activities are an important component of reach

complexity.

On moist and protected portions of gravel bars isolated bunches of D.
caespitosa were observed. It is likely that this species was much more prominent

in this valley bottom setting in the past.

CONCLUSION

The identification of valley bottom types in the riparian setting of the

Trout Creek Mountains provides a useful framework for analyzing the composi-

tion, structure, and function of these ecosystems. Distinct patterns of vegetation

occurrence were documented within valley bottom types. These vegetation

patterns are in turn related to unique physicai environments and disturbance

regimes associated with each valley bottom type. Although some patterns of
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association between vegetation and geomorphic surface were observed,

these relationships were not as predictable as with valley bottom types.
Management implications of this study are discussed in the following section.
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MANIGEMENT IMPLICATIONS AND CONCLUSION

This study describes riparian vegetation ecology of the Trout Creek

Mountains. Identification of valley bottom types is a useful ay of stratifying

the complex and variable floodplain setting and associated vegetative mosaics

along the study area streams. Distinct patterns of riparian plant species and

community type distribution were observed within and acros these types.
The goal of riparian management in the Trout Creek ountains should

be to restore riparian ecosystems. The functions of ve.jetatic in these systems

are many. One example of vegetation function is the atoveçi nd plant biomass

present at the end of the growing season and when runoff urs in the spring.

The physical structure of this vegetation provides resistance c ing priods of
high flow, and results in the deposition of sediment. Through t: s process,

banks are constructed and the stream channel becomes narrower and deeper.

As these environments change, so does the vegetation. Water table levels

rise as banks are rebuilt, and vegetation composition moves toward more

mesic species and communities. Values which may be derived through this

recovery process include improved fish and wildlife habitat, erosion control,

increased retention of water in streambanks, and better water quality.

The highly degraded condition of riparian areas was evident in all but
one of the valley bottom types described. Only the very steep-narrow v-shaped

valleys support riparian areas were judged to be in good condition. These

steep tributaries represent a very small proportion of the total riparian areas

found in this mountain range. All other stream reaches are gentler and more
accessible to livestock and beaver.

Along grazed reaches, highly disturbed conditions were evidenced by

the abundance of eroding, unvegetated streambanks, and by the frequent
occurrence of disturbance induced riparian plant communities. Many plant

species classed as introduced, invaders, and increasers are also characteristic

of these reaches.

Size class distribution of woody riparian species is heavily skewed

toward the largest and oldest individuals. Smaller size classes and younger

individuals are conspicuously under-represented. Regeneration and recruitment

f new individuals presently appears to be inadequate to maintain self-
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perpetuating populations for many of the woody species. This trend is
particularly evident in Populus trichocarpa.

The ability of disturbed riparian settings to recover wnen excluded from

livestock grazing has been demonstrated by the vegetation development

inside the exclosures along Willow Creek and Little Whitehorse Creek. Natural

functions of riparian vegetation have been restored with rest from livestock
grazing.

Recruitment of woody species is also improved with exclusion of grazing.

Gravel bars and silt deposits are typical establishment sites for salicaceous

species. These surfaces are especially susceptible to trampling and grazing

damage due to their close proximity to the stream channel. Although the

combined effects of beaver and cattle have been observed to be detrimental

to woody species development, beaver alone may benefit the perpetuation of

woody plant populations. Silt accumulations behind dams become future
establishment sites for willows. In addition, vegetative propagules of willow

and other species are made available for dispersal downstream.

Land managers are faced with the challenge of improving riparian

condition in these areas. To succeed in this endeavor, they will need to
understand the complexity and dynamic nature of these ecosystems. Goals,

such as the restoration of woody species cover along stream channels, are

admirable, but are doomed to failure if they are not addressed within an
ecosystem context. The extremely high falure rate of artificial plantings of

willow and other riparian species may be attributed to a lack of knowledge

concerning individual species ecology and an understanding of the ecosystem.

More autecological studies, such as one recently conducted on willows and
cottonwood in central Oregon (Busse 1988) are greatly needed.

Total exclusion of livestock, as evidenced by the exclosures, is an effective

means of restoring natural functions to the riparian ecosystem. It is realized,

however, that this method of management is not often feasible. In order to
meet the goal of improved riparian condition, natural functions of these

ecosystems will need to be restored. This will require significant changes in

management strategies and ones that will include flexibility and periods of

rest. The complex nature of the riparian setting will naturally require more

complex management and therefore larger commitments of time and resources
from the land manager.
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Due to the highly degraded riparian condition along streams in the

Trout Creek Mountains, it is recommended that significant periods of rest be
incorporated into into the management scheme for all areas. Some areas

may require several years of rest to restore natural processes to the point

that controlled grazing systems may be implemented without adverse effects.

Vegetation management is the key to the recovery of riparian ecosystems.

Woody and herbaceous species are equally important since they fulfill different

functraI roles. Aboveground biomass of herbaceous species must be present
at the end of the growing season to provide the physical structure necessary

for filtering sediments during spring runoff. Management schemes must
incorporate adequate periods of regrowth or restrict levels of utilization to
meet this function.

Fluvial processes in these systems are inherently tied to climatic patterns.

This results in variable and unpredictable sequences of events. If grazing is to

continue as part of the management scheme in these riparian areas, then
flexibility in management is absolutely critical.

For example, studies have documented that recruitment cycles of
long-lived species of willow and cottonwood are correlated with large flooding

events. It appears that large floods, such as those which occurred in spring

of 1983 and again in 1984 are important to the recruitment of woody species

along streams of the Trout Creek Mountains. These large magnitude floods

were sufficient to reset the valley bottom floor along many reaches resulting

in many exposed low-lying gravel bars and mineral surfaces. The creation of

these new surfaces coincided with seed dispersal in S. lasiandra and S. lutea

and adequate moisture for germination. Many young willow saplings were

observed on such surfaces, especially in the braided reach along Big Trout
Creek (BTC 9). The age of these willow correlated with the floods of 1984. A

series of years with below average snowfall followed this 100-year flood event.

This sequence provided favorable environments for willow establishment.

Very young willow are susceptible to extended periods of anaerobic conditions

brought about by inunaation. The absence of devastating spring runoff following

recruitment of these willows provided the necessary conditions for establish-

ment. Tolerance to flooding and anaerobic conditions increase with age in
many woody riparian species.

Managers interested in improving the population structure of woody

riparian species need to key into these natural cycles. Periods of rest should
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be implemented when these naturally occurring recruitment cycles are in
effect. Flexibility to provide this rest at appropriate times needs to be part of
the management scheme.

Planting of willows, cottonwood, or other woody riparian species is not

highly recommended, as most of these efforts meet with failure. If planting is

to occur, periods of rest from grazing should be provided to allow increased

chances of establishment. Care should be taken in considering species
adaptability to the site, and the appropriate locations to plant in relation to

streamfiow and water tables, If artificial planting is to be implemented this

study provides distributional information which can serve as guidelines for
selection of appropriate species.

The riparian exclosures of the study area serve as valuable reference

areas, demonstrating site potential and providing opportunities to understand

the natural processes operating in these ecosystems. It is strongly recommend-

ed that exciosures or special management pastures be established for each

of the valley bottom types, particularly at higher elevations. Such reference

areas are invaluable to the land manager and scientist alike, and are necessary

to further understanding of the structure and function of riparian ecosystems.
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APPENDIX A

RIPARIAN PLANT SPECIES LIST FOR THE TROUT CREEK

MOUNTAIN RIPARIAN STUDY AREA



Appendix A. Riparian plant species list for the Thnut Creek Mountain Ctucty Area.
(*species with an dStrix were present iii study pluts).
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APPENDIX B

AVIFAUNA OF SELECTED RIPARIAN SAMPLE REACHES
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WEACH NIJMIILIi
2 3 4 5 6 7 8 9 10 H 2 13 14 15 16 17 18

SPECIIS NAME

Wi Ideer x
Brewers Ulackbird a a a a

Tree Swallow
Violet-green Seal low x a a

Robin a a a a a a a

Yel low Warbler a a a a x K K

lied- Shafted Flicker a a

house Wren a a

Dipper a x a a a

Starling a

Virea a

Raven a a

Whi te-crowrred Spar row x
Northern Oriole a x a x

Mourrtairr Bluebird a

Enrpidonaa Flycatclrer a a a

Hairy Woodpecker
Chiukar a a a a a a

Sung Sparrow a a a a x a a

Orange-crowned Warbler a a

Meado jr k a a a a

Rock wren
Western Wooc Peewec a x
Yellow-breasted Chat a a a a a a

Urewers Sparrow
Poor-will
Nighthawk
Red-winged Blackbird
Cal iforiria Quail
Spot tech Sarrdp C C a K K

liar ii Sw I low a a

Hoir1jli-wiriged Seal low
Earn I i Bruit log a a a a

Goldi liii Ir a a

Bijslr Ti t a a a a a K

Teal
Cl ifl Seal low a a

Golden Eagle
B-C Night Heron
Magpie
Kingfisher a a a

Sea i noon s Tlir ush x a a

Greeri-tai led lowlura K K K

Western lanager a

Hufous luau ugh i rU
Pifle Siskin
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