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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 weil developed structurally and with 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 aitered 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 exciuded
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 piant
community distribution within riparian zones is important if we are to adequately
manage these systems. Recent community classification studies have focused



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 woodsii c.t., Salix lasiandra/Poa pratensis
c.t., Rosa woodsiji c.t., and Alnus incana/Poa pratensis c.t. are often associated.
The Salix lemmonii/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
riparian-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 1900s 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 1981a).

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, lves 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
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classify riparian vegetation in the Intermountain West (Youngblood and others
1985, Winward 1984, Kovaichik 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 (Cariton 1968). The main part of the
Trout Creek Mountains forms a gently northward-tiited 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 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 ledifolius
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 tvpically 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 1831). Long-term climatic
records are available for locations in the basin bottoms including Denio 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 ¢m (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 1287 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 allotments.

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
ciass, 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, Dorn (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 (Mueiler-Dombois and Ellenberg 1974) were deveioped
for the remaining data, and manuaily sorted to group fioristically 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 piaces similar sampies and
species into groups and arranges groups based on differential species (Gauch
1982). DECORANA, a detrended correspondence analysis program (Hiil 1979)
was used to ordinate stands and species. DECORANA is an improved
eigenvector ordination technique developed to correct two problems of
reciprocal averaging (RA): an arch distortion effect and compression of axis
ends relative to the axis middie (Gauch 1982).

In addition, Sorensen’s similarity coefficients, Shannon’s index, species
richness, and a dominance index were caicuiated and provided additionai
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 usefui in
identifying outlier stands and in identifying the strongest groupings. Outiier
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
tabies (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
community type is an aggregation of plant communities 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 piant species in
the various structural layers. Different lifeforms in a community type name are
separated by a slash (/)}, 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 digit alphacodes, used for all species, are
constructec using the first three letters of the genus followed by the first three
letters of the epithet.

RESULTS AND DISCUSSION

Floristic 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 Salicaceae 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 trhe Trout Creek Mountains (Table 1-2).
The overall patch size of any given community is typicaily 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



Table 1-1. Twenty vascular plant families with the greatest number of species.

Family Genera Species

POACEAE
ASTERACEAE
BRASSICACEAE
CYPERACEAE
RANUNCULACEAE
ONAGRACEAE
CARYOPHYLLACEAE
ROSACEAE
SALICACEAE
FABACEAE
SCROPHULARIACEAE
POLYGONACEAE
POLEMONIACEAE
BORAGINACEAE
HYDROPHYLLACEAE
GROSSULARIACEAE
JUNCACEAE
GERANIACEAE
RUBIACEAE
LABIATAE

—_
(2}

39
27
15
12

—
0

—
WAaAN 2PN PANOOOOOWN
WP PO NNNDO®®WOO©
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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.

Popuius tremuloides-Rosa woodsii c.t.

SHRUB COMMUNITY TYPES

Alnus incana-Rosa woodsii c.t.

Alnus incana/Poa pratensis c.t.

Alnus incana/Carex lanuginosa c.t.

Salix lemmonii/Mesic Graminoid-Forb c.t.

Salix geyerianas/Mesic Graminoid-Forb c.t.

Salix lasiandra/Mesic Graminoid-Forb c.t.
Salix lasiandra-Rosa woodsii c.t.

Salix lasiandra/Poa pratensis c.t.

Salix lutea/Mesic Graminoid c.t.

Salix lutea-Rosa woodsii c.t.

Salix exigua/Mesic Graminoid-Forb c.t.
Rosa woodsii c.t.

Rosa woodsii/Poa pratensis c.t.
Artemisia tridentata/Poa pratensis c.t.
Artemisia tridentata/Bromus tectorum c.t.

HERBACEOUS CCMMUNITY TYPES

Carex scopulorum c.t.
Scirpus microcarpos c.t.
Glyceria grandis c.t.
Eleocharis palustris c.t.
Agrostis stolonifera c.t.
Juncus balticus c.t.

Poa palustris c.t.

Carex lanuginosa c.t.
Poa pratensis c.t.

Ranuncuius macounii-Polygonum bistortoides c.t

Alopecurus aequalis c.t.

POPTRE/SALSCO
POPTRE/ROSWOO

ALNINC-ROSWOO
ALNINC/POAPRA
ALNINC/CARLAN
SALLEM/MGF
SALGEY/MGF
SALLAS/MGF
SALLAS/ROSWOO
SALLAS/POAPRA
SALLUT/MG
SALLUT-ROSWOO
SALEXI/MGF
ROSWOO
ROSWOO/POAPRA
ARTTRI/POAPRA*
ARTTRI/BROTEC*

CARSCO
SCIMIC
GLYGRA
ELEPAL
AGRSTO
JUNBAL
POAPAL
CARLAN
POAPRA
RANMAC-POLBIS
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. Populus 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 lemmonii. On the other hand, overstories of community types
characterized by S. /asiandra 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/ROSWOO
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
Alnus incana or Salix lasiandra 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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1-7. Table 1-5 summarizes data on species richness, dominance and Shannon'’s
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 resuit in shady, cool, and
sparsely vegetated ground surface environments. Approximately 75% of the
understory is unvegetated (Table 1-4). Rosa woodsii is present in all sampled
communities with an average cover of 15%. Other shrubs may be found in
minor amounts, including Amelanchier akifolia, and Prunus virginiana.



19

Table 1-3. Constancy and average canopy cover of important plant species in 25
riparian community types.

COMMUNITY TYPE | POTR/SASC* | POTR/ROWO* | ALIN-ROWO* | ALIN/POPR* | ALIN/CALA* | SALE/MGF* | SAGE/MOF* |
| N = 3 | N = 4 | N = 21 [ N s 16 { N« 3 I N 28 | N = 3|
ssser TREES revan
Populus tremuloides 100(44) 100(67) 10¢15%) ... L. Aty L.,
sesr® SHRUBS +*wee 100(80) 100(70) 100(99) 94(95) 100(99) 100(82) 100(58)
Alous incana 25(20) 25(10) 100(77) 100(68) 100(89) LY G I
Amelanchier alnifolia 50( t) 50(26) 10(45) 6.3y ..o ool .
Artemiala tridentata ., ., , . 25(20) 43( 8) 81(15) 33( t) 21( 1) 33( )
Clematis ligusticifolia . .. .. . 14¢ 7) 19( 8) I T B
Cormus stolonifera ... ... L0
Prunue virginiana e - Z 2 T
Ribes aureuwm .0 L
Ribes jacustre 38( 4) L 32( 7)) 100¢ &)
Rosa woodsii 100(15) 100(43) 69(14) 33(40) L. L.
Salix exigua o0 L s
salix geyertana ... LLoL0 L 100(56)
Salix lasiandra 13 vy 25¢300 ..., L. 33(10) 21(3%y L.
Salix lemmoni{ 130200 oo L e 100073y ...,
Salix lutea 0 5(50)  6(10) ... oo
Salix scouleriana 100(60) ... e e
Symphoricarpes oreophillis  ...... ..., . .00 o000 21 2y ...,
*s*e* GRAMINOIDS *==*=» 100¢ 7) 100(14) 90(13) 100(51) 100(56) 93(18) 100(22)
Agrostis exarata ..., . o0 6 3y ... 25( t) 33¢ 3
Agrostis scabra . ... oo 18¢( 1) 33( t)
Agrostis stolonifera . ..... ..., L. 13( 6) mnesy Lo
Agropyron trachycaulum . . 33 L. 7¢ t) 67( t)
Alopecurus aequalis ... ... .. 36( 1) 33( 3)
Bromus tectorum 25( t) 50( 2 19¢ 4) 69( 1y ..., P2 U T
Carex athrestachya .. ... .0 46( 2) 33( t)
Carex douglastid . ..., 5( t) 13¢ 60 ... L O T
Carex lanuginosa . ... 29( 7) 25( 2y 100(33) ¢ 6y ...,
Carex microptera ... 0 33( t) 75¢ 1) 100( 3)
Carex nebrascensis ... 00 40200 L.
Carex praegracilis ... ... L0
Carex scopulorum .. .0 o0 25 8y ...
Deschampsia cespitosa ... .. 20 3y L.
Deschampsia elongata ... .. . ... Sty Lo 250 t) 33ty
Eleocharis palustris ... .... .. .. .0 A T
Eleocharis pauciflora ... ... 33( t)
Elymus triticoldes 50¢ 2) 52( 5)  56(12) ... oo o,
Glyceria granats .00 350 1 33 3
Hordeum bracnyantherum ..., .. ... 13 5) Lo L
Juneus baltices 0 3 1) 130 t) 700ty 33( t)
Juncus ensifolivs ... he 1 670 2)
Juncus mertenstanus ... L0 a5( 23
Phleum alpinum Lo 00 21¢ 1y
Phleum pratense e af t)
Pca bulbosa 13( t) 50( t) 40 1) 25¢ 5y Lo L0 Lo
Foa palustris 75( 5) 500 5) 29¢ 6) 250100 L., ITC 4y 671(
Poa pratensis 25( 2) 100( &) 370 6) 100(34) 67(10) 3(6) 00( 3,
Selrpus americanua L0 0
Scirpus microcarpes  ...... ..., S0 t) 13 5) 160014y oL
*POTR/SASC = Populus tremulo!des;Salix scouieriana ¢.t.. PCTR/ROWO = Popuius tremuloides/Rosa woodsii c.
ALIN/ROWO = Alnus incana-Rosa woodsi{ c.t.. ALIN/POPR = Alnus incana/Poa pratensis c.t..
ALIN/CALA = Alnus i{ncanas/Carex lanuginosa c.t.. SALE = Salix lemmonii/Mesic Graminoid-Forb c.t..

SAGE = Saliix geyeriana/Mesic Graminoid-Forb c.t..
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Table 1-3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

COMMUNITY TYPE | POTR/SASC* | POTR/ROWO* | ALIN-ROWO* | ALIN/POPR* | ALIN/CALA® | SALE/MGF* | SAGE/MGF* |
! N = 8 | N = 4 N = 211 M x 16 | N = 3 . N = 28 { N = 3|
*ees*  FORBS seene 100(29) 100(38) 90(14) 69(14) 100¢ 5) 100(23) 100(35)
Achi{llea millefolium 38( t) 100¢ 1) 14( t) 383 ... S4( 3 100( 5)
Allium bisceptrum 50( t) 25¢ t) 160 1) 13y o 40 t) 330ty
Aquilegia formosa 63( 1) 50(17) 100 5y oo e
Artemisia ludoviciana ......  _..... oL, 6( t)y ... 7 2) 33 3
Aster spp. Lo o e 6ty ... a 3y L.
Aster foliaceous e 14¢ 1) 67(10)
Barbarea orthoceras ..., ... Lo 000 s 36¢( 1) 33( t)
Cleuta douglasii ... LLLoL0 Ll Lo e s,
Cirsium spp. 63( )y ... 5ty ... Lo, A0ty 33( t)
Cirsium vulgare 25¢ ty ..., 5( t) 1 O
Conyza canadensis ... oL oo oL s
Epilobium glaberrimum 13¢ t) 25( ty 10( ty 6(10y ..., 702y L.
Epilobium watsonii 38ty ... 10( 5) &6 3y .. 640 1) 33( 3
Floerkea proserpinacoides ...... ..., ..o Lo, T T
Galium triflorum 100¢ &) 1€0(11) 43( 6) 25¢ 6y ... lac 1) P
Geum macrophylium e e e e, 360 1) 33( )
leracieum lanatum 25¢ 2y ..., 5¢ 3 ... L. ac oty
Lactuca serriola 25( vy L. L. 6C ty ... Lo
Linanthus septentrionales  ...... ..., L 0.0 LLooo00 18( 2) 33( t)
Mentha arvense 25¢ t) ... L. 6( t) 67( 5) 7ty L.
Mimulus guttatus 13( t) 250 vy Lo oo Ti0 3 330 3
Mimuius primuloides ... o .00 oL oo0 L, ey oLl
Montia chamissoi 38 vy L. e 6( t) . .. 43( t) 33( t)
Montia perfoliata 75¢ 1y ..., 19¢ t) 13 ¢ L. 21 &)y ...,
Osmarhiza occidentalis 38( 5) 75(11) 5(10) L= 2
Plantago major ... L. > 2 T
Polygonum bistortoides . ..... ... L0, 100( 1)
Potentilla biennis 130 t) oL e 4aC vy L.
Potentilla gracilis ... ... L0000 e 67( t)
Ranunculus cymbalaria D B O S
Ranunculus macounit ... 0 360 1) 67( 2)
Ranunculus sceieratus  ...... ... .. . S e e
Rumex Spp. 38¢ 1y ... S(100 ... L. T5( 3) 33( 3)
Seneclo serra ..., 250 3y Lo s 4ty 33 t)
Sldalcea oregana ... .00 Sl 3% 87( 33
Silene menziesi{ 50 1) 25010y Lo e Tty L
Smilacina stellata 38¢ 3 P 43(13) SC oty L. 25¢ 5y L.,
Stellaria longipes 50¢ t) 30ty ... 5ty ... 110 t) 330t
Taraxacum officinaie 38( 3) T35 2) 24( 1) 3¢ 7)) 33ty T2y L.
Trifolium cyanthiferum ... ... .. ey Lo
Trifolium spp. S e 6 3y L. o
Trifoiium longipes .. .. .. e Oty L
Urtica dioica 38¢ 6y ..., 10( 2) 19¢ 2y L. 39( &) 100¢ ¢
Veronica americana = S4 4y 67( )
Veratrum californicum .. ... oo o0 e 11¢ 1y .
Equisetum arvense . 5(10) ol €y L, e
Equisetum iaevigatum .. ... ... . 13100 333y oo .

*POTR/SASC = Populus tremuioides/Salix scouleriana c.t.. POTR/ROWO = Popuius tremuloides/Kesa wooasii c.t..

ALIN/ROWO = Alnus incana-Rosa wooas{{ c.t., ALIN/POPR = Alnus fncana/Poa pratensis c.t..
ALIN/CALA = Alnus incana/Carex ianuginosa c.t., SALE = Salix lemmonii/Mesic Graminoid-Forb c.t..

SAGE = Salix geyeriana/Mesic Graminoid-Forb c.t..
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Table 1-3. (cont.). Constancy and average canopy cover of important plant species in

25 riparian community types.

COMMUNITY TYPE | SALA/MGF* | SALA-ROWO® | SALA/POPR* | SALU/MG* | SALU-ROWO® | SALEX/MGF* ROWO*
| N = 7 N« 9 Nox 4 N x4 N= 6 N = 3 N 17
twwes  TREES e
Populus tremuloides  ...... 1o, 3y 17¢10y L. 12(10)
e*e=» GHRUBS *tr=» 100(58) 100¢91)y 100¢81) 100(64) 100(89) 100¢52) 100(67)
Alnus incana ... ol 25(30) ... LLoee 12(10)
Amelanchier alnifolia  ...... D
Artemisia tridentata 29( t) 22( 3) 25 %y ... S0( 4) 65( 9)
Clematis ligusticifolia 14( 3) 11 ) 3¢ vy Lo 335 ... 12(15)
Cornus stolonifera ...... ... 130 £ . oo 6(10)
Prunus virginiana DL S 2 6(40)
Ribes aureum  ...... 440 &y Lo oL 33012y L 6(10)
Ribes lacustre D 2
Rosa woodsii 23(10) 100(36) 63( 9) 250 3 100(18) 33 3 100(55)
Salix exigua ool 100(40) 6(10)
Salix geveriana L. Lloaoe s Ll e
Salix lasi{andra 100(54) 100(68) 1004070y ..o ..
Salix lemmontd ... Lo i e e
Salix lutea ... L. 13(10) 100(63) 100(67) 67(13%) ...,
Salix scoulerfana ... oo Laauie Ll e s
Symphoricarpos oreovhillis ...... Lo Lol L oo e e
*er=® GRAMINOIDS e 86(15) 100(26) 100¢45) 100(53) 100(26) 100(47) 100(16)
Agrostis exarata = ...... ... 2 6( t)
Agroatis scabra Ll s e e e e e
Agrostis stolonifera ...... 385 0 ..., 170 t)
Agropyron trachycaulum ... Ll Lo e e e
Alopecurus aequallis 14(10) 11¢ 3) 25(¢ Yy L. aaas 6( t)
Bromus tectorum 29( t) 4a( 7) 25( t)y ..., 67( 3) ..., i 5)
Carex athrostachya 29( vy ..., D G
Carex douglasif 14( t) 22( 5) 25( t) Lo e 18( t)
Carex lanuginosa 14( 3) 11¢ t) 25( 3) 50¢ 5) 33 7 67(20) 18( 2)
Carex microptera ..., 33( ) 250 2% e i s
Carex nebrascensis ... L0 L o Lo e e
Carex praegracilis ..., ... L. 25¢ vy ... 6( t)
Carex scopulorum L0 Lol Lo e i e e e,
Deschampsia cespitosa  ...... 0
Deschampsia elcengata ... L. Lol Lo e e
Eleocharis palustris 29( t) 3 25¢ ey L 230ty
Eleocharis pauciflora ... LLLooL L oo s,
Elymus triticoides ...... 56( 2) 38ty L. 670 3 33(10) 710 6)
Glyceria grandis 29( %)y ... L. 25¢10) Lo s .
Hordeum brachyantherum  ......  ...... 23010 510 T
Juncus balticus 290 ) 110 3 30¢ 2y 00 5 T 320 t
Juncus enstfolius 4 vy L. 20
Juncus mertensianus ... L0 Lo L s
Phleum alpinum Lo Lo s e
Phleum pratense ... o000 50012y L. 33¢ vy .
Poa bulbosa 14 v 22 T O 17003y 240 3
Poa palustris 71 7) 360161 630 %y 100¢18) 300 8y 20( 2) 120 t)
Poa pratensis 22(10) Z6(14) 100(30) 100(¢ & 83(16) 27{ 2) T T
Scirpus americanus ..., L.l SC vy L. 5 t)
SCirpus microcarpes ... ... 100018y T 57(35) 6( t)

*SALA = Salix lasiandra/Mesic Gramineid-Forb c.zt..

SALU-ROWO = Salix lutea-Hosa woodsii c.t..

SAEX =

SALA-ROWO = falix
SALA/POPR = falix lasiandra/Poa pratensis c.t.. SALU

lasiandra-Rosa wocdsii c.t..

Salix iutea/Mesic Graminoid c.:..

Salix exigua,Mesic Gramtnoid-Forb H

= Rosa woodsii c.:..
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Table 1-3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

COMMUNITY TYPE | SALA/MGF* | SALA-ROWO* | SALA/POPR* | SALU/MG* | SALU-ROWO® | SALEX/MGF* | ROWO™
P oN= T | ¥N= 9 Y N= 8 i N= a4 ! N= & | N= 3 1 N« {7
*ee*= FORBS b 100(16) 100¢20) 100(23) 100¢40) 100(23) 100(53) 89(10)
Achillea millefolium 29( t) 33 D 75( 1) 50( t} 50 vy L. 12(¢ t)
Allium bisceptrum ..., ...... 0 L. o vy L 6( t)
Aquilegia formosa . ..... 11( t) D T G A 17(10y oL
Artemisia ludoviciana 14( t) 23 vy 250 Yy L. e 5( t)
Aster spp. ... 11( t) 13¢ 3y oo L 12(¢ ¢)
Aster foliaceous ... Lol Lo Lo e e
Barbarea orthoceras T4 ) L L e, 6( t)
Cicuta douglasit 43¢ 2 ..., 25¢( 3 ¢ 7, ... o1y L
Cirsi{um spp. 43¢ t) 22( 5) 25( 2) 50( 2) ey 6( t)
Cirsi{um vulgare 29( t) 44 1) 38( 5) 18 t)
Conyza canadensis  ...... ..., 13 8) oo s e
Eptlobium glaberrimum 43¢ 1) 44( 1) 5ty L. 17( ) 33( t) 6( 3)
Epilobium watsonii 43( 4) 11( t) 25( t) 25( t) 17C ey L. 6( t)
Floerkea proserpinacoides ......  _..... Lol Lol Lo 0 Lo s
Galium triflorum 14 vy S6( 8) 25( %y ..., 332y L. 35( 5)
Geum macrophyllum ... L, DG 2 6( 3)
Heracleum lanatum ..., ... oo 25( 3) 17¢10y L. 6(10)
Lactuca serriola ...... 11 2) 25( vy L. 17¢ ) o0 L
Linanthus septentrionales ...... ... LLlio0 L aaaee e s,
Mentha arvense 29( t) 11¢ t) 13¢( t) 50 vy L., 100( 4) 6( t)
Mimulus guttatus 14( t) 13( t) 13 vy ..., 127¢ ¢y o0 L.
Mimulus primuloides ..., e
Montia chamisso{ 14( t) 11¢ 3 13(10) 25( t) b S G T
Montia perfoilata ..., ..., 13 vy L 33ty L. 18( t)
Osmarhiza occidentalis ... ... 22(15) 13 vy L 17¢40Y L 12¢ 2)
Plantago major Ti( t) 11( t) 63( 3 50 1y oo L. 6( t
Polygonum biatortoides ... ... oL Lo e s
Potenti.la biennis 22( t) 13( t) 17¢ vy L. 6(10)
Potentilla gracilis .. ... oL L L e e s
Ranunculus cymbaiar:a 4£3( 1) 11( &) 250 t) Lo e 6( t)
Ranunculus macoun:i ... L0 oL, e e e
Ranunculus sceleratus 14¢10) e vy oL Ll e e
Rumex spp. 36( t) 330 4 25( 5) 100( 20 1Tt Tl t) 6( t)
Senecio serra ..., 22( 5) L. oo e e
Sidalcea oregana . ... L. S 1
Silene menziesii i4C vy L. D N 6( t)
Smilacina stellata 11¢10) 13010) 50¢ 5 EI A 330 3 18( 2)
Stellaria longipes ... oL oL L., S S
Taraxacum officinale 37( t) 56( t) TS 1) 750 ty 830 ty 32( vy 24 1
Trifolium cvantniferum tag vy L. 130 vy L. o,
Trifolium spp. 29¢10y ... 13 t) TSC vy L, 67¢ 20 A t)
Trifolium longipes D N 130 3) Lo e e
Urtica dioica ial vy ah 1) 25( 2) . 302y L 13( 5)
Veronica americana 8T 3 2( 2y 23¢ 5) 300 v 70ty 230 ey Lol
¥Veratrum californicum ... o000 Lo Lo s s
£quisetum arvense 29 vy L. 13(10) 100(18) 20 10030y €f t
Fguisetum laevigatum 43( t) 22¢ t) 25( t) 00 2y 170 W) 100¢( a) 24( 2)

"SALA = Salix lasiandrasMesic Gram:noid-Forb c¢.t.. SALA-ROWO = Salix laslandra-Rosa woodsii c.t..
SALA/POPR = Salix iasiandra/Poa pratepsis c.t.. SALU = Saiix luteasMesic Graminoid c.t..

SALU-ROWO = Saiix lutea-Rosa wo0osif c.t.. SAEX » Salix exigua/Meaic Graminoid-Forb e.t.. ROWO = Rosa woodsil c¢.t..




Table 1-3. (cont.). Constancy and average canopy cover of important plant species in

25 riparian community types.

COMMUNITY TYPE | ROWO/POPR* |  casc* | SCMI* i GLGR* ELPA* AGST* ; JUBA®
| N s 19 | N« 3 | N = 5 { N = 6 N = 5 N = N I N = 12
vxxe*» TREES reeee
Populus tremuloides D
we»»r SHRUBS ***** 100(48) 17( t) 80(16y  ...... 60( 7y ..., 33( 2)
Alnus {ncana L. ool 200 vy ...
Amelanchier alnifolta  ...... ... Lo
Artemisi{a tridentata B4f19) ... LLoooo Lo s,
Clematis ligusticifolia 16(24) L0 Lo Ll e s
Cornus stolonifera -
Prunus virginiana ... L o0 L
Ribea aureum ... Lo L
Ribes lacustre  ...oo0 0 LLLoo0 3( t)
Rosa woodsit e5(29) ..., 60( 5) ... Lo s,
Salix exigua .. S0 5) oo L s,
Salix geyeriana ... LoooL0 L L 50 1)
Salix lasiandra 7y ... L. “0¢ 3y L.,
Salix lemmonit ... 2
Salix lutea tic vy L. 80( 8) 20010y ... L.
Salix scouleriana ... o0
Symphoricarpos oreophillis ...... .. ... .0
*=we* GRAMINOIDS b 100(52) 100(69) 100(81} 100(57) 100(63) 100(62) 100(59)
Agrostis exarata ... ... 20( t) 23 2) 20010y ..., 42( 3)
Agrostis scabra .. 17¢ vy oo oo ., 17¢ t)
Agrostis stolonifera D 60( 2) 100¢20)y  ......
Agropyron trachycaulum ..., o000 8( t)
Alopecurus aequalis ... 17 t) 50¢ 1) 60( 7) 60(11) 17¢ 5)
Bromus tectorum 580 5) L e 8( t
Carex athrostachya . .. 170t 831y  ...... 80(11) 33 1)
Carex douglasi{ 320 8) oo i, 8( t)
Carex lanuginosa 26(15) ..., 100 &y L. L
Carex microptera 21( t) 17 vy L. EL0 7 S A T L0 t) 210 3
Carex nebrascensts 20010y L., 200100 ..., 17(10)
Carex praegracilis -
Carex scopulorum 100045y ... 17¢10y Lo L. 3307
Deschampsia cespitosa .. .... 830 8y ... S0C &)y L. . 25(20)
Deschampsia elongata .. ... 70 Y 20( ) POy 0wy L
Eleocharis palustris ... ... 60( 2) 7( ) 100(28) ... L.
tleocharis pauciflora . _ . .. 3365 ... 67¢ 8y ... L. 25( 5)
Clymus triticotdes 680 5) L
Glyceria grandis . 17010y L. 100(27) 40¢ 2y L. 250 2)
Hordeum brachyantherum 5ty Lo L. I7¢ vy L. 20( t 58( 1)
Juncus balticus 26( t) 33(11) 1000 9y 67(13) 30( 5) 80(10) 100(29)
Juncus ensifolius .. i7¢ vy 40(¢ t) 17(10y o0¢ S5y ... 420 4)
Juncus mertensianus ., By L. D S 5( t)
Phleum alpioum . 232y L.l T - T 20( 6)
Phleum pratense . 200ty L. 00 ty L.,
Poa bulbosa 26( by oLl
Poa paiustris 2113 L. 400 t) 80( 8) 00(12) 8 t
Poa pratensis 00033y L £( 1; 200 2y £ 8) 33( 4)
Scirpug americanus ... 200 vy L.
Scirpus microcarpos  _..... . ... 100(54y ..., 80 s L. L.

"ROWO/POPR = Fosa woodsii/Poa pratensis c.t.., CASC
GLGR = Glyceria grandis c.t.. ELPA = Eleocharis palustris c.:

JUBA = Juncus balticus c.t.,.

Carex scepulorum c.t. .,

AGST

SCMI

Scirpus microcarpsos <©.1..

= Agrostis stoionitera c.t..
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Table 1-3. (cont.). Constancy and average canopy cover of important plant species in
25 riparian community types.

COMMUNITY TYPE | ROWO/POPR* | CAsC* SCM1* GLGR* ELPA* AGST* JUBA*
| N= 19 | N 5 N+ 5 N=_ 6 N= 5 N = N = 12
*+=*s  FORBS b T4(15) 100(22) 100(16) 100(37) 100(27) 100(32) 100(34)
Achillea millefolium 53¢ 3y ..., 200 £) ... Ll 80( 3 75( 1)
Allium bisceptrum L 2
Aquilegia formosa ...... ... LoLoo i il i
Artemisia ludoviciana 11¢ vy L. 200 3) ..., 17¢ 2)
Aster epp. D T ¢ G
Aster foliaceous = ..., 17¢ 3y ool i e 58¢ 3)
Barpbarea orthoceras = ... ... 178y L., 333 Lol Ll 25( t)
Cicuta douglasii ... oL, 60( 5y ..., 40¢ 5y L., L.
Cirsium spp. 32¢ 2y .. 200 €Y Ll Lo o, 17¢ t)
Cirsium vuigare 32¢ % ..., L L
Conyza canadensis  ......  _..... 400 ¢y ... 40C 2y ... L.
Epilobium glaberrimum .. .... .. . ... 20( t 17¢ 3 60( 2) 17¢ ¢y
Epilobium watsonii ... .. 50( t) 40( t) 67( &) 2006y L., 67( &)
Floerkea proserpinacoides ......  ......  ...... 17¢ vy LLo..0 L. 8( t)
Galium triflorum S
Geum macropnyl!lum ..., 17¢ ty L. . 330 3)
Heracleum lanmatum ... L Lo Lol s e s,
Lactuca sgerriola B 2
Linanthus septentrionales  ...... ... o000 Lo oo s
Mentha arvense 5 ey L. 80( 1y ... 40¢12y L. L.
Mimulus guttatus ..., 33 v 60( t) 83(11) 40( t) 80(13) 33( &)
Mimulus primuloides . ..... 50¢ 2@ ... 50¢ ¢y ... L. 33¢ 1
Montia chamissol ..., 50017y  ...... 50( 2) 200 t) 30( 2) 42( 2)
Montia perfoliata 1 - T
Osmarhiza occidentalls ......  ..o.0 LololL Lo i s
Plantago major 11e ey L. 40( 2) ..., 60( 3) ... L.
Polygonum bistortoides 330 2) e s, 50( 5)
Potentilla blennis 5¢C ¢y ... Looo.. L. 200 vy ... .
Potentilla gracilis ..., 2 33(10)
Ranunculus cymbalaria .. .. .. 33( vy 40( t) 33 % L. 40( 5) 3( t)
Ranunculus macounii ..., 17¢200 ... 50¢ 5  ...... 42( 8)
Ranunculus sceleratus ... Lol LLLoL0 L s
Rumex spp. Sty ... 80( 1) 50(11) 60 4y ..., 25( 2y
Seneclio serra SC 3) o o oo s, 8( t)
Sidalcea oregana 5 (2 330 t)
Silene menziesil 2 S
Smilacina steilata i1y L. 200 ©)y L. oL
Stellaria longipes 5¢ t) B 50( 1) 58( t)
Taraxacum officinale 47¢ 2) 50( 1) 17¢ t) 200 t 100 3) 83( )
Trifolium evanthiferum ... ... . ... ... L. 00ty oo L.
Trifolium spp. 11¢ t) 17C( © 400 v 33( %) 20(20) .. 8 3
Trifolium longipes 5( t) 332y oLaas 2C6{10) £0(10) 42{ 5)
Urtica diolca D 8( t)
Veronica americana ., ... 67¢ 2y ..., 100¢ s) 40 2) =00 5) S0( 4)
Veratrum californteum  ...L0 Lo 00 L s, 25¢( ¢t)
Equisetum arvense 3(100 L. 60( 5) ... oo
Equisetum laevigatum 21 5y ..., 60C ty ... 200 vy L. L

"ROWO/POPR = Rosa woodsii/Poa pratensis c.t.. CASC

GLGR = Glvceria grandis c.t..

JUBA = Juncus balticus c.t..

Carex scopuiorum c.t..
ELPA = Eleocharis palustris c.t., AGST

SCMI

Scirpus microcarpos c.t..

= Agrostis stolonifera c.t..




Table 1-3. {cont.). Constancy and average canopy cover of
important plant species in 25 riparian community types.

COMMUNITY TYPE | POPA* CALA* POPR* | RAMA-FOBI*
I N = 7 N= 12 = 31 | N = 7 !

esve» TREES rrene

Populus ctremuloides  ......  ...... 0 Looo.. Lo,
evwss  SHRUBS **e*=* 100017 23(17) 8413y ...
Alnus 1incana 29( 7y 23( 2) Worsy .
Amelanchier alnifolia  ......  ...... ...,

Artemisia tridentata 14(10) 17¢ 2) 48( 4

Clematis ligusticifolia O
Cornus stolonifera ..., ..o ool oL
Prunus virginiana ... ....0 0 LLLLLL. Lo
Ribes aurewm ... e e
Ribes lacustre e i s
Rosa woodsili 29( 2) 25(17) 38 8y ...,
Salix exigna ... 17¢ 7 75 ..
Salix geyertana ...... ... (i,
Salix lasiandra 57( 4) 170 5 23¢ 7y L.
Salix lemmonit{ ..., - 3C 3 L.
Salix lutea 14(10) 17¢15y . ... L.
Salix scouleriana Cee e e
Symphoricarpos oreophillis ...... ..., ... L.
serre GRAMINOIDS *rre= 100(50) 100(73) 100(59) 100(38)
Agrostis exarata 14(10) 25( 1) 16( 1) 14 t)
Agrostis scabra ... AN )y .
Agrostis stolonifera 14(20) 50( 5) 26( 9y ...
Agropyron trachycauium ceee e e
Alopecurus aegualis THC 7 25( &) 16( &) 33( 1)
Bromus tectorum 43( t) 3 t) 6 2y ...,
Carex athrostachya 29( 5) R 13( 4y 86( 6)
Carex douglasi{ 14¢ 3) 17¢ 2) 610y ...,
Carex lanuginosa . ..... 100(33) 4260 L.
Carex microptera 29( 2) 33( t) 160 Q) L0
Carex nebrascensis  ...... ... O
Carex praegracilis .. ... 17¢ 2) o0 vy L.
Carex scopulorum  _..... L. 43011
Deschampsia cespitosa 29 vy L. . 2% 03
Deschampsia elongata . ..... 170t T8 T8
Eleocharis palustris a3c TS N 23¢ 2y L.
Eleocharis pauciflora  ..... 3 3 303 140 t)
Elymus triticoides 160 3 25¢ 8) 190 3

Glyceria grandis 14(¢ t 8¢ t) I 2 T
Hordeum brachvantherum 14( v} 25¢ 1) 16011 7001
Juncus balticus 37( 1) 38( 6) The 5 36(10}
Juncus ensifolius 29( ) 25¢ 5) 9 Iy L
Jufcus mertensianus ... L e
Phleum aipinum .00 oL 1200 T
’hleum pratense ., 3(10) O3y L.
Poa buibosa N e 000 4y L.
Poa palustris 100(29) 730 5) 9Ty L.
Poa pratensis 430 %) ST AT(34) 56 3y
Scirpus amerficanus ... ..., A
Scirpus micrecarpos  ...... 67( 9) 320 3y L.

*POPA = Poa palustris c.t..

CALA = arex lanuginosa c.t.. FCPR =
RAMA-POBI = Ranuncuius macounii-Polvgonum bistortoides c.t..

i'Za pratensis c.t..

25
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Table 1-3. (cont.). Constancy and average canopy cover of
important plant species in 25 riparian community types.

COMMUNITY TYPE | POPA* | CALA* ! POPR* i RAMA-POBI*
| N o= 7 L N= 12 | N = 31 N = 7 |

**#2x  TORBS e ane 100¢(30) 100(28) 100(26) 100{48)
Achillea millefolium 29( 5) 25( t) 81( 3y ...
Allium bisceptrum  ...... ... Tty .
Aquilegia formosa ... ... eaeas e
Artemisia ludoviciana lag t) 17¢ 5} 23¢ 3y ..
Aster spp. e 3( ty 16¢ 31

Aster foliaceous = ... e 3( 3)

Barbarea orthoceras 43¢ 1y .. 7( )

Cicuta douglasiy ... 33( 7 13ty L.
Cirsium spp. 43( t) 17(¢ t) 2 14 )
Cirsium vulgare 43( t) 33( 1) s2( 4y L.
Conyza canadensis  ...... 42( 2) 19¢ 1y ...
Epilobium glaberrimum 86( 5) 42 1) 32¢ 4) ST t)
Epilobium watsoni{ 14( 3) 8( t) 10( t) 57( t)
Floerkea proserpinacoides ...... ... ... 29( 2)
Galfum triflorum ... el Tewy o .
Geum macrophyllum 29¢ ty ... Tt 14( t)
Heracieum lanatum  ...... ... 705y L.,
Lactuca serriola  ...... 0 aaaen 16ty ...
Linanthus septentrionales ...... ... aaaaae e
Mentha arvense 29( t) T5( 4) 360 1Yy L.
Mimulus guttatus 43¢ 1) 17¢ t) 7( t) 29( t)
Mimulus primuloides  ......  ...... 3( 3 57( t)
Montia chamimsoi = ...... 8( ty ... 29( t)
Montia perfolfata  L..... oo e e
Osmarnhiza occidentalis  ......  ...... 0 ooooee e
Piantago major TLI( 4.4) 83( S a5¢ &) ..
Polygonum bistertoides —  ...... ... e 100(16)
Potentilla biennis 43( 1) 17¢ ) 16 £y L.
Potentilla gracilis  ...... ... .. 29( 2)
Ranunculus cymbalaria 57( 2) 25¢( t) 193¢ 1) 29( t)
Ranunculus macounii{  ...... ... 10¢ 1) 100(20)
Ranuncuius sceleratus 14 3y L. 10 1y L.,
Rumex sSpp. 57(i1) 83( 3) a2¢ 1 40 t)
Senecio serra e e 3ty Lo
Sidalcea cregana 14( ¢y ... 00ty e
Silene menziesit{ ... ... 3ty
Smilacina stellata ..., 17¢ 2) ey
Stellaria longipes  ...... ..., 16¢ t1 A0 )
Taraxacum officinale 57( t) 67( 2) 61( 4) 7i( 1
Trifolium cyanthiferum  ...... 3( 3) 3¢ 3y ..
Trifolium spp. ..., 33(10) 160 7) 230 t)
Trifolium longipes 29¢ 2y 17¢ &) 3¢ 3 29¢ t)
Urtica dioica 29( t} 8( t) Ty .
Veronica americana 57( 5) 17¢ 3) 19(¢ 3y 701
Veratrum californicum  ...... e L e
Equisetum arvense  ...... 33 3 6 2y L.
Equisetum laevigatum 14¢ t) S0( 4) 610 4y L.

*POPA = Poa palustris c.t.. CALA = {arex ianuginosa c.t.. UCPR = f£na pratensis Cc.t..
RAMA-POBl = Ranuncuius macounii-Polygonum bistortoides c.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 Galium triflorum, Smilacina stellata, Urtica dioica,
Taraxacum officinale, and Montia perfoliata are common forbs. Other herba-
ceous species which are associated with the POPTRE/SALSCO c.t. include
Aquilegia formosa, Cirsium spp., Osmarhiza occidentalis, Silene menziesii,
and Allium bisceptrum. Moist microsites (ie. immediately adjacent to stream
channel) occasionally support Mentha arvense, Epilobium watsonii, Montia
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 ¢.t. (n=4) POPTRE/ROSWOQOO

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 |  POTR/SASC* | POTR/ROWO* | ALIN-ROWO* |  ALIN/POPR* | ALIN/CALA* |  SALE/MGF* |  SAGE/MGH*

VARIABLES | N =8 | N = 4 | N = 21 ] N = 16 | N = 3 | N = 28 | N = 3

HETIGHT OF SURFACE (m) 6 ( 1) A .2) 8 ( b .9 ( Ly AN .2) .5 ( .3) .7 )
ASPECT (DEGREES) 309.6 ( 50.2) 269.0 ( .0) 226 .4 (138.9) 267.8 (101.7) 199.3 (159.7) 321.7 ( 35.7) 116.0 ( .0)
GRADIENT (%) 8.6 ( 4.7) 14.0 ( .0) 5 ( 3.6) 5.4 ( 3.4) 7 .6) 5.1 ( 1.4) 4.0 ( .0)
ELEVATION (M) 1739.3 ( 3.0) 1585.0 ( L0) 1549.9 ( 38.1) 1547.3 ( 33.3) 1512.0 ( 12.0) 2094 .7 ( 83.8) 2170.0 ( .7)
BARE/GRAVEL COVER-7% 10.1 ( 6.1) 4.3 ( 4.5) 8 ( 7.5 5.3 ( 5.5) 0 ( 5.2) 32.1 ( 20.6) 21.3 ( 33.5)
ROCK COVER (%) 2.6 ( 3.1) 3.8 ( 4.3) 6 ( 5.8) 1.6 (1 2.3) 1.0 ( .0) 7.9 ( 8.7) 1.0 ( .0)
ORGANIC COVER (%) 66.0 ( 12.0) 31.0 ( 8.2) 66.7 ( 15.4) 37.4 ( 17.8) 28.0 ( 24.6) 29.7 ( 20.8) 31.0 ( 26.5)
LITTER COVER (%) 65.0 ( 12.0) 30.0 ( 8.2) 65.2 ( 15.7) 36.4 ( 17.8) 27.0 ( 24.6) 27.0 ( 21.5) 27.0 ( 30.1)
DIST FROM STREAM (m) 2.6 ( .7) 2.3 ( 1.%) 3.8 ( 1.7) 4.3 ( 2.1) 1.3 ¢ .6) 3.1 ( 1.7 3.0 ( 1.7)
STREAM SHADED % 91.9 ( 2.6) 85.0 ( .0) 72.6 ( 23.9) 56.6 ( 29.0) 48.3 ( 32.1) 27.0 ( 25.7) 5.0 ( .G)
CHANNEL WIDTH (m) 1.5 ( .3) 5 .0) 1.7 ( 1.2) 1.8 ( 1.0) 2.0 ( 4 2.1 ( 1.0) L7 .0)
CHANNEL DEPTH (cm) 10.0 ( .0) 4.0 ( .0) 12.4 ( 5.4) 12.2 (4.7 12.7 ( .6) 8.6 ( 3.2) 10.0 ( .0)
RIPARLAN WIDTH (R) 9.3 ( 1.0) 12.0 ( .0) 15.5 ( 3.1) 13.0 ( 4.1) 11.0 ( 5.3) 9.2 ( 2.3) 9.0 ( .0)
VALLEY WIDTH (V) 9.9 ( 1.6) 12.0 ( .0) 22.4 ( 9.1) 22.6 ( 8.7y 31.7 ( 2.9) 27.4 ( 20.7) 12.0 ( .0)
K:v L9 ( 1) 1.0 ( .0) .8 ( .2) L7 .3) L3 .2) .5 ( .3) .8 ( .0)
CHANNEL W:D 1.5 ( .3) 1.3 ¢ .0) 1.3 ¢ .3) 1.4 ( .3) 1.5 ( .2) 2.4 ( .6) .7 ( .0)

*POTR/SASC = Populus tremuloides/Salix scouleriana c.t., POTR/ROWO = Populus tremutoides/Rosa woodsii c.t.,
ALIN-ROWO = Alnus incana-Rosa woodsii c.t., ALIN/POPR = Alnus incana/Poa pratensis c.t.,

ALIN/CALA = Alnus incana/Carex lanuginosa c.t., SALE/MGF = Salix lemmanii/Mesic Graminojd-Forb c.t.,

SAGE/MGF = Salix peyeriana/Mesic Graminoid-Forb c.t..
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Table 1-4. (cont.). Means and standard deviations of important site variables for riparian community types of the Trout Creek Mountains.

COMMUNLTY 'TYPL NAMES

SITE |  SALA/MGF* |  SAL.A-ROWO* | SALA/POPR* | SALU/MG* |  SALU-ROWO* | SAEX/MGF* | ROWO*
VARTABLES | N = 7 | N =9 | N = 8 | N = 4 | N = 6 | N= 3 | N = 17
HEIGHT OF SURFACE (m) 3.2 .6 ( ) .5 .3) AN .1 6 .2) .3 .2) .8 4
ASPECT (DEGREES) 269.1 ( 39.4)  312.4 ( .9) .0 ( 32.8) .0 ( .0) 301.0 ( 28.4) .0 .0)  237.8 (131.5)
GRADIENT (%) 2.0 ( 1.4) 5.2 ( 1) 6 ( 4.2) .0 ( .0) 5.0 ( 4.5) .0 ( .0) 5.2 ( 3.4%)
ELEVATION (M) 1530.3 ( 44.5) 1557.3 ( ) .6 ( 48.8) .0 ( .0) 1557.8 ( 52.1) .0 .0) 1556.5 ( 58.9)
BARE/GRAVEL COVER-% 41.3 ( 26.9) 4.4 .8) 1 ( 6.8) 0 (4 5.7 ( 4.2) 2.7 ( .2) 14.1 ( 14.2)
ROCK COVER (%) 7.1 ( 14.5) 3.0 ( .0) .0 ( .0) 1.5 ( 1.0) 1.0 ( .0) 1.0 ¢ .0) 8.0 ( 13.1)
ORGANIC COVER (%) 21.4 ( 14.6) 48.8 (1 17.9) 34.6 ( 16.8) 6.5 ( 5.2) 52.7 ( 17.2) 2.0 ¢ .0y 51.1 ( 24.
LITTER COVER (%) 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.
DIST FROM STREAM (m) 4.6 (1 3.4) 12.0 ( 14.4) 7.9 ( 10.6) 4.3 (1 2.6) 4.5 (1 2.2) 2.7 ( 2.9 5.4 ( 4.
STREAM SHADED % 32.1 ( 16.0) 29.4 ( 32.1) 33.1 ¢ 30.2) 70.0 ( .0) 35.0 ( 25.3) 70.0 ( .0) 41.2 ( 31
CHANNEL WIDTH () 4.7 ( ) 3.0 ( 1.9) 2.4 ( 1.5) 1.9 ( .0) 1.9 ( 1.2) 1.9 ( .0) 2.6 ( 1.
CHANNEL DEPTH (cm) 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.
RIPARIAN WIDTH (R) 19.3 ( 5.4) 25.4 ( 20.4) 25.0 ( 15.3) 32.0 ¢( .0) 19.7 ( 5.5) 32.0 ¢ .0) 18.8 ( 13.
VALLEY WIDTH (V) 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
R:V .9 1) .8 .2) .8 ( .3) 25 .0) .8 1) .5 ( .0) L7
CHANNEL W:D 1.5 ¢( .3) 1.8 ( .5) 1.6 ( ) 1.5 ( .0) 1.3 ¢ .2) 1.5 ( .0) 1.5

*SALA/MGF = Salix lasiandra/Mesic Graminoid-Forb c.t., SALA-ROMO = Salix lasiandra-Bosa woodsii c.t.,
SALA/POPR = Salix lasiandra/Poa pratensis c.t., SALLU/MG = Salix lutea/Mesic Gramincid c.t.,
SALU-ROWO = Salix lutea-Rosa woodsii c.t., SAEX/MGF = Salix exigua/Mesic Graminoid-Forb c.t.. ROWO = Rosa woodsii c.t..
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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 |  ROWO/POPR* | CASC* | SCMI* | GLGR* | ELPA* | AGST* | JUBA*

VARIABLES | N = 19 | N = 6 | N =5 | N =6 | N= 5 | N =5 | N = 12

HEIGHT OF SURFACE (m) .8 ( . 3) o .2 5 .2) .3 .1y .2 1) 3 .1 Lo .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 (%) 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)
ELEVATION (M) 1553.4 ( 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 (%) 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 (%) 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)
DIST 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 ¢ 4y 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 ¢ ) 2.5 ( 1.4) .6 .0) 1.0 ( .3)
CHANNEL DEPTH (cm) 16.0 ( 5.0) 4.3 ( .5) i5.8 ( 3.8) 5.8 ( 2.0) 18.2 ( 12.2) 6.0 ( .0) 7.3 ( 2.9)
RIPARTAN WIDTH (R) 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 B ( .3) 6 .3 .6 ( 1) .9 ¢ .2) 6 ( .3) L7 .0) .8 ( .2)
CHANNEL W:D 1.6 ¢ .6) 2.8 ( .2) 1.1 ¢ .5) 2.9 ( .2) 1.4 ( 1) 1.0 ¢ .0) 1.8 ( 1.1)

*ROWO/POPR = Rosa woodsii/Poa pratensis c.t., CASC = Carex scopulorum c.t., SCMI = Scirpus microcarpos c.t.,

GI.GR = Glyceria grandis c.t., ELPA = Eleocharis palustris c.t., AGST = Agrostis stolenifera c.t., JUBA = Juncus balticus c.t..

o€



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 | POPA* | CALA* | FUPR* | RAMA-POBI* |
VARTABLLES | N= 7 | N = i2 | N = 31 | N = 7 |
HETGHT OF SURFACE (m) .2 1) A .2) 6 .3) .9 .2)
ASPECT (DEGREES) 314.9 ( 17.9) 219.7 (102.8) 273.5 ( 86.0)  300.0 ( .0)
GRADLENT (%) 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 (%) 7.4 ( 1h.4) 1.5 ¢ .9) 1.7 (2.3 2.3 ( 3.4)
ORGANIC COVER (%) 7.6 ( 7.2) 7.4 ( 5.7) 17.5 ( 11.0) 5.7 ( 3.7)
LITTER COVER (%) 6.6 ( 7.2) 6.4 ( 5.7) 1.5 ( 11.0) 4.4 (3.9
DIST FROM STREAM (m) 9.3 ( 17.1) 4.1 ( 3.2) 5.8 ( 4.1) 16.3 ( 13.2)
STREAM SHADED % 14.3 ( 12.4) 37.9 ( 25.5) 25.7 ( 21.4) 1.0 ( .0
CHANNEL. WIDTH (m) 3.3 ( 1.5) 2.0 ( 1.0) 2.4 ( 1.5) 1.5 ¢ .0)
CHANNEL DEPTH (cm) 13.9 ( 5.1) 16.4 (7.9 17.0 ( 10.0) 5.0 ( .0)
RIPARTAN WIDTH (R) 37.9 ( 27.6) 25.1 ( 10.7) 21.8 ( 15.5) 45.0 ( .0)
VALLEY WIDTH (V) 44.3 ( 20.7) 51.7 ( 16.1) 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 ) 1.5 ( .6) 3.0 ¢ .0)

*POPA = Pva palustris c.t., CALA = Carex lanuginosa c.t., POPR = Poa pratensis c.t.,

KAMA-POB1 = Ranunculus mwecounii-Polygonum bistortoides c.t..

1€
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Vegetation -- The tree overstory of the POPTRE/ROSWOO c.t. is
dominated by Populus tremuloides, where Rosa woodsii 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 triforum, and Elymus triticoides.
Species occurring on more open and moist microsites in the understory are:
Poa palustris, Poa pratensis, Aquilegia formosa, Osmarhiza occidentalis,
Mimulus guttatus, Senecio serra, Taraxacum officinale, and Collomia
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 livestock use in
this community type.

Other -- The POPTRE/ROSWOO 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 (rose) community types were identified
and are described below.

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

Site -- The ALNINC-ROSWOO 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 woodsii 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
triticoides, Galium triflorum, and Smilacina stellata.

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

Alnus incana/Poa pratensis ¢.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 elev = 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 woodsii 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 woodsii with 15% cover.
The herbaceous layer is dominated by Poa pratensis with an average cover
of 33 percent. Commonly associated understory species include Elymus



Table 1-5. Diversity measures for riparian community types in descending order of species
richiness.

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-PCLBIS 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
SCIMIC (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/ROSWOQOO (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, Taraxacum 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/ROSWOO
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 lanuginosa 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 arvense,
Juncus balticus, Equisetum laevigatum, 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 lemmonii/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 Populus 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 lemmonii were observed to be inundated with water.

Vegetation -- The overstory is dominated by a medium stature, many
branched willow, S. lemmonii. Salix lemmonii 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. lemmonii individuals where it appeared to be protected
from grazing. Other shrubs which may be associated with this type include
Symphoricarpos oreophilus, 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 singie species dominates the understory. Herba-
ceous species with high constancy and low cover values for this type include
Carex microptera, Rumex spp., Mimulus guttatus, Taraxacum officinale,
Epilobium watsonii, Poa palustris, Achillea millefolium, 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. lemmonii appear
to provide important bird habitat.

Other -- Padgett (1981) identified a SALE riparian type on the Malheur
National Forest in eastern Oregon. Salix lemmonii community types are
oresently 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 grovide 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-£). 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, Achillea
millefolium, Polygonum bistortoides, and Urtica dioica.

Other -- Although numerous community types dominated by Salix
geyeriana have been described (Youndblood 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. (h=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
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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 wiilow, 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 m
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. woodsii, 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 vulgare and Bromus
tectorum. Moist microsites within this type may be occupied by Veronica
americana and Epilobium glabrum.

Dense overstories associated with this community type produce good
cover for wildiife. The sparse understory vegetation provides little forage for
livestock. Thickets of R. woodsii preciude 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=38) SALLAS/POAPRA
Site -- This community type is located in moderate to broad v-shaped
valieys 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 chanriel. in the later case these are
channeis which were previously occupied and now are abandoned by the
stream. Surface soiis are silty and sandy and were dry to saturated at the
time of sampiing.

Vegetation --Mature Salix /asiandra 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, Achillea millefolium, Taraxacum
officinale, Plantago major, Juncus balticus, 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 douglasii, Epilobium watsonii,
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 zoil 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, Taraxacum officinale, Trifolium spp., Veronica americana,
Carex lanuginosa, Juncus balticus, Hordeumn 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
ldaho 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 haif 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. inciude Poa pratensis, Smilacina
stellata, Taraxacum officinale, Bromus tectorum, Elymus triticoides, Erodium
cicutarium, Achillea millefolium, and Poa palustris. Of these species Poa
pratensis nas the highest constancy (83) and percent cover (16 %).

Other -- The SALLUT/ROSWOO c.t. is similar to the Salix lutea cover
type described 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 siity and were saturated to moist
at the time of sampiling.

Vegetation -- The medium stature willow, Salix exigua dominates the
shrub layer of this minor community type. Salix lutea is present in ali three
samples of the SALEXI/MGF c.t.. The dense herbaceous undergrowth in this
community type is comprised of moisture dependent species inciuding
Equisetum arvense, Scirpus microcarpos, Cicuta douglasii, Carex lanuginosa,
Mentha arvense, Poa palustris, Poa pratensis and Trifolium spp..

The SALEXI/MGF c.t. is 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 SAEX/Mesic Forb p.c.t. being described in
Nevada (Padgett and Manning 1988).

Rosa woodsii c.t. (n=17) ROSWOO

Site -- The ROSWOO c.t. is common on terraces at low elevations
(1557 m/5110 ft) 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 woodsii which reach 3 m in height. Artemisia tridentata is
commonly associated with this type. although other species such as Alnus
incana, Clematis ligusticifolia, Prunus virginiana, Ribes aureum, and Salix
exigua may be present. Sunlight is only able to penetrate through small openings
in the shrui 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 ¢.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 ft). Like the
other R. woodsii dominated communities, the ROSWOO/POAPRA c.t. occupies
dry terraces elevated about 0.8 m above the stream channeil. 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 to0 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 layer 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 species richness averaged 12 species (Table 1-5). The following species
commonly occur in this community type: Elymus triticoides, Bromus tectorum,
Achillea millefolium, Taraxacum officinale, Carex douglasii, Cirsium vulgare,
Silene menziesii, Equisetum laevigatum, Erodium cicutarium, Poa palustris,
Poa bulbosa, Juncus balticus, Carex lanuginosa and Carex microptera.

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

HERBACEQUS-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 siopes. 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
locations 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 Deschampsia 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 sampiled. In addition, Ranunculus macounii contributed
20% cover to one of the communities sampled. Other species present in
minor or trace amounts include Phleum alpinum, Epilobium watsonii, Epilobium
alpinum, Mimulus primuloides, Taraxacum officinale, Veronica americana,
Salix lemmonii, Eleocharis pauciflora, Juncus mertensianus, Mimulus guttatus,
Polygonum bistortoides and Trifolium longipes. 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 ciosely 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 douglasii, Equisetum laevigatum, Equisetum arvense, Mentha arvense,
Mimulus guttatus, Rumex spp., Rosa woodsii, Juncus ensifolius, Poa palustris,
Aster spp., Epilobium watsonii, 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 exclosures. 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 Kovalchik
(1987) for centrai Oregon but appears to differ from the one described here.

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

Site -- The GLYGRA/MF c.t. occurs in broad low v-shaped valleys at
high eievations (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 grandis 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 inciude Mimulus guttatus, Juncus balticus, Eleocharis pauciflora,
Epilobium watsonii, 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 macounii,
Rumex spp., Alopecurus aequalis, and Carex microptera. 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 channeis 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 c.t. 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 stolonifera, 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 Kovalchik
(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
Site -- 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
longipes, Veronica americana, Veronica peregrina, and Taraxacum 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 baiticus 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 microptera, Poa pratensis, Taraxacum officinale, Achillea
millefolium, Epilobium watsonii, Aster foliaceous, Stellaria longipes, Trifolium
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
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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 balticus, 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 CARLAN 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 lanuginosa, 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 arvense, Rumex spp., Plantago major,
Taraxacum officinale, Conzya canadensis, Epilobium glabrum and Equisetum
laevigatum.
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The CARLAN c.t. occurs mostly in areas excluded from livestock grazing.
The dense root system and foliage cf 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 f). Streams in these vaileys 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 bailticus, Achillea millefolium, Equisetum laevigatum, Taraxacum
officinale, Plantago major, Cirsium vuigare, and Carex /anuginosa. 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 Youngpiood
and others 1985).
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Ranunculus macounii/Polygonum bistortoides c.t. RANMAC/POLBIS
(n=7)

Site -- These communities were sampled in a broad headwater vailey
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.. Sails in
this community type have a high organic matter content, although less than
the adjacent CARSCO c.t..

Vegetation -- The RANMAC/POLBIS c.t. is a highly disturbed minor
type dominated by two forbs, Ranunculus macounii and Polygonum bistor-
toides. Common graminoid associates inciude Carex athrostachya, Juncus
balticus, Carex microptera, Poa pratensis, and Carex scopulorum. The foliowing
forb species occur in this type with fairly high constancy but low cover, Aster
foliaceous, Taraxacum officinale, Mimulus primuloides, Epilobium watsonii,
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) ARTTRI/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



Table 1-6. Constancy and average canopy cover of important plant species in riparian
community types along Willow Creek.

SPECIES | ARTR/BRTE* | ARTR/POPR" | ROWO* | SALA/POPR* | ALIN/POPR* | POPR* | CALA* |
ABBREVIATIONS | N = 8 | N & 19 { Nos 2 { N s 12 i N =z & I N s 12 ! N s 16 |
sess+ SHRUBS ***** 100(57) 100(41) 100(75) 100(66) 100(78) 83(15) 69(18)
Alpus incana 0000 ==e--- 16¢ 1) eee--- 33(¢ 5 1CO(70) 42( ) Lb( 8)
Artemisia tridentata 100(39) 100(21} 50¢ 3) 82¢ 7 750 v 42( 3) 6( t)
Chrysothamnus viscidiflorus 100¢ 9) 68( 2) = e----- 33( 3) meemees S 1) 6( t)
Clematis ligusticifolis 13¢ t) 5( t) 50(10) 17¢ 2) 8( t)  cmmmee
Ribes aureum 13¢ vty -e--e- 50( t) 17¢ 3 17C &) 6( t)
Rosa woodsii 88( 6) 84( 8) 100(65) 83(12) 50( ) 420 5) 31( 5
Salix lasiandra 25( 7) 63(10) 50( 3) 100(44) 25(10) 67( T 50(11)
Salix lemmonii 25(10) 21(11) 25¢ 5)  ------ 25¢ 4) 19¢ 9
Salix lutea  =====- 5(10) 8(10) = ------  =me--- 25( &)
**we* GRASSES ***** 100(34) 200(54) 100(31) 100(51; 100(33) 160/ 75) 100(75)
Agrostis exarata = ======  ===-e-  w----- ==--e- moooo- 420 1) 25( t)
Agrostis stolonifera = = ------ 32 5 eeeeem 33(11) 50( 7 a2(10) 94(12)
Alopecurus aequalis = ------  ------ ---oo- 17¢ 5y  =----- 7 v 38( 3)
Sromus tectorum 100(28) a5(11) 5C(10) 67(26) s0(10) 17¢ ) 13¢ 5
Carex dougiasit 13( )  emmmee meeees emwe-e mme-es 8( 3y = eme---
Carex lanuginosa 13 t) 42(12) 100( t) 33(18) 25( 3 38( 9) 100(34)
Elymus triticoides 50( 5) 21( 2y e----- 25( 7) 50¢ 2) 25( 7)) ee—-e-
Glyceria grandis  ==----  c-co-o 8(10) = se---- 33(t) 25( 2)
Hordeum brachyantherum = =-=---- 160 4) = emmee- emeeee eee-eo 25( vy 13( ¢t
Juncus balticus =00 —----- 260 3) = ee---- 8(ty = ------ 75( 9 B89¢( 5)
Juncus ensifclius 11¢ t) 17¢ t) ==-=-- 50( 1) 50( 2)
Poa palustris 00 e-=--- c-e-ee mme--e e--o-- mmseee 8( 3)  eeeea-
Poa prateneis 100(32) 100(25) 100(19) 100(25) 100(34) 88(11)
Scirpus americanug = ==-=-=  sceccee  ==ee--  se-oo- moeooe 8t 3 6( 3)
Scirpus microcarpos 5¢ 1) = ------ 25( t) 25( t) 100( 5) 89( 5)
ss®»s FORBS v 38( o) 95( 6) 50( 1) 100(11) 100¢ 3) 100(22) 100(21)
Achillea millefolium = =-=----- 68¢ 1) 25( t) 25¢ t) I5( 1) 31( t)
Artemisia ludoviciana 13 3 K O R 17¢ 5) At 30¢ 2) 31 )
Cirsium spp. 58¢ 1) = em--- 50( 4) 30( t) &3¢ 2) 89( 3)
Conyza cahi-snsis 60 2} 17¢ ty  eem--- S50(¢ 2) 56( 1)
Epilobium .aberrimum = -e---- ¢ 1y ===--- 17¢ £ty ------ 750 1) 63( 1)
Epilobium traniculatum = ------ = c---ee co---- mo--oe 3¢ t) 6( t
Galiym triflorum 0 0—-----  —-e--- 20( t) 17¢ t) 8( t}  eeeeme-
Geum macrophyllum = ------  -—-e-e- -eo--- 8( t) 17¢ ty 13( t)
Gnaphaifum palustre = -c-e--cc -m---e cee--- e-oo-s —mmeee 3( t) 13 t)
Heracleum lanatum =00 =e=ae-  cec--ee coeee- 8( 3 25¢ t) 8( t) 6( t)
Lactuca serrioia 13C t) 16 vy ---se- 25¢( t) 25( ) W20t 25( v)
Marrubium vulgare 13( t) 5 t) ------ 25( 2y m-ee-- emmee= —eeee-
Mentha arvense  ------ 210 t)  memeeo 8( t)y  ee---s 83( 2) 31( 4)
Mimuius guttatus ~ =-====  —--c<-e  es-a-e o-s==s= mmsmsee 170ty 13¢ )
lantago major =----- 21 t)  —eeeao 8( t) 33( 6) 81( 6)
Patentilla biennis = ------ S( t)y eeeeee mmeeee 3t 6¢ t)
Ranunculus cymbalaria = ~-----  -cceeos sm-mee e--ae- oss=ss= sooooo 6( t)
Ranunculus sceleratus = ====== seeecme  e----=  =mesa. m-ss=- 8( t; 6( t)
Rorippa obtusa  -----=  —eoooo e-m--e sooooo s-ssss soooes 19 t)
Rumex Spp. 21 1y —e--ee 25( t) 25( t; 33 1) 36( 2)
Sonchus asper 6 t) 0 eemmee emeeee m-=e-- 30 6( t)
Taraxacum ctficinale = ------ I7( ) eeee-- emmeeo mmmme 2 au( 2)
Trifolium cyantniferum = ------ = =ccece- = +==--- ------ m-ooe- 17¢ ©) 5( t)
Trifolium wormskjoldii = ------ Sty —mee-- O B(10) emmee- 30 3 6( 3)
Crtica dioica 25( t) 16(¢ ¢ T3t 20 ) 6( t)
Yeronica americana = =e=-== 3¢ t)y 0 e-e--e 0 B{10)  eeeee- a1 ) 310 2y
Xanthium scrumarium 00 ------  ---e-- 250 ) IO N
Zquisetum iaevigatum = ------ 16( tY mmeeee eeeeee m-m-e- 38( t) 28( 1

*ARTR/BRTE = Artemisia tridentata/Bromus tectorum c.t.. ARTR/POPR = Artemisia tridentata/Poa pratensis C.t..

ROWO = Rosa woodsii c.t., SALA/POPR = Salix lasiandra/Poa pratensis c.t., ALIN/POPR = Alnus incana/Pca pratensis c.t.

POPR = Pca pratensis c.t.. CALA = Carex lanuginosa c.t.
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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 i AGST* | ALAE* | SCMI* |
ABBREVIATIONS ; N = 30 ! N = 9 ! N 5 !
w*ee* SHRUBS *v==» 20(13) 33(12) 40¢ 7)
Alnus incana 53( 3) 1110 20( t)
Artemisia tridentata 30¢ 1)y mem--- eeee-
Chrysothamnus viscidiflcrus O e et
Clematis iigusticifolia 3(10) 20( t
Ribes aureum L S T Lt
Rosa woodsii 20¢ 3)  ee---- 20¢ t)
Salix lasiandra 77( 8) 33( 8) a0ty
Salix lemmonii 10¢ 5y —ewe-e eeeeee
Salix lutea 10¢ 4)  ae---- 20(10)
*#=wrr GRASSES ‘**=** 100(60) 100(38) 100(86)
Agrostis exarata 57( 2) 22( 2) 10ty
Agrostis stoionifera 100(22) 79¢ 4) 80(13)
Alopecurus aequails T0C 7 1001 20) 20¢( t)
jromus tectorum 33 2y eeeee- mmme
Carex douglasit T A e
Carex lanuginosa 43( 6) 22( v 20(10)
Elymus triticoides 13(¢ 2) 11( ) ee----
Glyceria grandis 37¢ 3) 56( 3) 20( t)
Hordeum brachyantherum 13¢ ¢y 11y ------
Juncus baiticus 67( 4) 220 5) 40¢ 7
Juncus ensifolius 83( 2) 89( 1} = eeee--
Poa palustris 13¢ £)  meeaa- 20( t)
Poa pratensis 90( 8) 11 t) 60(10)
Scirpus americanus 13( t) mmeeee eeeamn
Scirpus microcarpos Qa7( 6) 89( 3) 106(52)
rvers  FORBS raves 100(27) 100(29) 100(13)
Achillea millefolium A3( 1) eeeae- 20( t)
Artemisia ludoviclana AT7¢ 1y eeee-- 200 3)
Cirsium spp. 857¢ &)y = aee--- 60( 5)
Conyza canadensis 83: 2) S40 0t 60( t)
Epilcbium glaberrimum 87( 2) g9( 23 80( 1)
Zpilobium paniculatum 10 t)y ------ 200 t)
Galium triflorum 3¢ 3y --eee- eeea--
Geum macrophyiium 17¢ t) m--=-- 400t
Gnaphalium pajustre 17( v) 89( 3) 20( t)
Heracleum lanatum 1 G T
Lactuca serriola 33 vy 110ty A0 b))
Marrubium vulgare =====0—eeccee ceceeoo oooeao
Mentha arvense 80( 2y 67( 2) 30¢ 13
Mimulus guttatus 200 v 2300ty mmeme-
Plantago major 93( 3) 100¢ 4) a0 t)
Potentilla btennis 13(¢ t) 56¢ 1) eee---
Ranuncuius cymbalaria 430 t) 56( 2 20( t)
Ranunculus sceleratus 100 t) 3¢ ty me-ee
Rorippa obtusa @ o------ R ICl G 2
Rumex spp. 80¢ 4 50¢ 1
Sonchus asper 200 1) 20¢ b
Taraxacum otficlinaie PN B T T
Trifolium cyanthiferum 400 1) 11 3 L0¢ vy
Trifolium wormskjcidii 50( &) 110ty 20( t)
Urtica diotca 100ty ceeeee eiaas
veronica americana 00 D) i00¢ & W00t
Xanthium strumarium 200 vy 110 -
Equisetum laevigatum 00 2) 220ty ameo

*AGST = Agrostis stotenifera c.t..
SCMI = Scirpus microcarpoas c.t.,

ALAE = Alopecurus aequalls c.t..
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part of the active flood plain as evidenced by the deep silt deposits. Surface
soils were dry at the time of sampling.

Vegetation -- The shrub layer of this community type is dominated by
Artemisia 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.

Bromus tectorum 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. tectorum
and bare ground.

Artemisia tridentata/Poa pratensis c.t. (n=19) ARTTRI/POAPRA

Site -- The ARTTRI/POAPRA c.t. 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 -- Artemisia tridentata is the dominant shrub with 21% cover.
Rosa woodsii, 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
tectorum has high constancy and an average of 10% cover. Other species
which are associated with the ARTTRI/POAPRA c.t. include Achillea miilefoli-
um, Cirsium spp., Carex lanuginosa, 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 inciude Poa pratensis, Plantago major, Scirpus




Table 1-7. Means and standard deviations of important site variables for riparian community types along the lower reaches of Willow Creek.

SITE | ARTR/BRTE* | ARTR/POPR* SALA/POPR™ ALIN/POPR*

VARIABLIS | N = 8B 1 N = 19

HELGHT OF SURFACIE 1.1 ¢ L) 1.0 b)) L8 ( .0y ( L6 ( .2) .6 ( .2) .3)
BARE/GRAVEL COVER-7 16.4 (11.5) 21.4 (14.4) 2.0 ¢ .0) 7.7 (10.6) 2.0 (13.2 3.5 (11.4) 2.7)
KOCK COVER (%) 2.1 ( 3.2) 1.1 ¢ .35 1.0 ¢ .0) 1.2 ( 1.0 ¢ .0) 1.8 ( 2.6) .3)
ORGANIC COVER (%) 2.0 ( .0) 2.0 (.0 2.0 (.0 2.0 2.0 ( .0) 2.8 ( 2.6) .3
LITTER COVER (%) 1.0 ¢ .0) 1.0 ¢ .0 1.0 ¢ .0) 1.0 ( 1.0 ¢ .0) 1.0 (¢ .0) .0)
DIST FROM STREAM 1.8 ( 1.0) 1.6 ( 1.3) o 2.01) 2.3 ¢ 1.0 ( .0) 1.3 ( .6) .0)
SI1TE | AGST* | AL AL

VARTABLES | N =30 | N= 9

HETGHT OF SURFACE o .3 1 1) 3 1)

BARE/GRAVEL COVEK-% 30.7 (18.3) 51.9 (15.8) .6 7.0)

ROCK COVER (%) 2.3 ( 7.1) 1.0 ¢ .0y .0 .0)

ORGANIC COVER (%) 2.7 ( 2.3) 2.2 .7 2.0 .0y

1.YTTER COVER (%) 1.0 ¢ .0) 1.0 ¢ .y .0 .Q)

DIST FROM STREAM 1.1 ¢ LA 1.1 ¢ .3) R .9)

*ARTR/BRTE = Artemisia tridentata/Bromus tectorum ARTR/POUPR Artemisia tridentata/Poa pratensis c.t.,

ROWO = Rosa woodsii c¢.t., SALA/POPR = Salix lasiandra/Poa pratensis c.t., ALIN/POPR Alnus incana/Poa pratensis c.t.,

POPR = Poa pratensis c.t., CALA = Carex lanuginosa c.t., = Agrustis stolenifera c.t., ALAE Alopecurus aequalis c¢.t.,

SCMI = Scirpus microcarpos c.t..
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microcarpos, Rumex spp., Epilobium glaberrimum, Juncus ensifolius, Mentha
arvense, 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 overall species composition are
similar. At lower elevations (here) the type has higher species richness reflecting
the larger number of samplies. This is an early seral community which colonizes
newiy 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
througnout 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 gravei bars -- Salix iasiandra (seedlings), Agrostis
stolonifera, Alopecurus aequalis, Carex athrostachya, Carex microotera,
Deschampsia elongata, Eleocharis palustris, Glyceria grandis, Juncus balticus,
J. bufonis, J. ensifolius, Scirpus microcarpos, Barbarea orthoceras, Epilobium
glaberrimum, Epilobium watsonii, Gnaphalium palustre, Mimulus guttatus,
Mentha arvense, Plantago major, Potentilla 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 will be examined. Eigenvalues 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 long 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 iater 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 deiineate :heir relationship (Fig. 1-3). In this ordination, the first axis
appears to represent an increasing moisture gradient from ieft to rignt. The
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Figure 1-2. Detrended correspondence analysis ordination of samples. Letters indicate sam-
ples representing the same community type, as defined in Table 1-2. DCA Axis 1 represents
a gradient of increasing elevation and DCA Axis 2 one of increasing soil moisture.

LS



uu< JMGF

i 0 P / "6\

\ ‘M(ﬂ RIULNDO

SALLAL/FOAPRA

P
/D
CALLAL- ROZWND

NI RK WD
9 N 1 RAZWOO

- dLLuT/Mc,

A A N
B! 1 b
A A A Iy NACNC AR CAPAL.
a A 1 -
\“AM an a 1 / \ ’(r~\
\ 1 N /
y’,./ 1 Sh.i.ulner
BN\ig T '.n
B gsn \ ) \ \

/
c c'mu,
ALHING [POATRA POATRA .

H
\ ! M ,,
{ N H /
RoL roA [N N N L] //
A\ N CARLAN
///
Figure 1-3. Detrended correspondence analysis ordination of samples tor selected community

types. Letters indicate samples represerniting the same community type, as defined in Table 1-2.
DCA Axis 1 generally represents a gradient of increasing moisture.




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 woodsii 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, sank dwelling species such as Scirpus microcarpos, Cicuta
douglasii, 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 Wiilow 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 scil moisture. In addition, there is a
correlation between Axis 1 and increasing geomorphic surface height. This is
logical, since lower surface heights equate with cioser 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 spatiaily 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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63

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 overail 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.
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CHAPTER 2

RIPARIAN VEETATION 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 valley 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 repeatsdly
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 correiated with elevation or level of livestock
grazing induced disturbance.

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.



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 reiationship 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, crganisms, propagules, and energy; lanaforms 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 siopes (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 largzar, 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 1584, 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 geomorphic processes
may be interactive with the biotic component of these ecosystems. For example,
well 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 limits on piant species
and plant community distribution within riparian zones is essential for adequate
management of these systems.
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Management of riparian areas should be based on an understanding
of the complex interactions of abiotic and kiotic components of these
ecosystems. Examination of riparian vegetation patterns and environmental
relationships at different scales provides a foundation for understanding the
compiexities 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
vailey bottcm 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 troad, 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/pyrociastic sequence
of rocks (Carlton 1968). Lower layers of this sequence have been correiated
with the Steens Basalt originating in the late Miocene age (Minor 1986). Upper
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Figure 2-1. Location map for streams of the Trout Creek Mountain study area. Numbers

indicate locations of the 30 sample reaches.
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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 ft) 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 vegstation 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 ledifolius and
Ceanothus velutinus are found at higher elevations. Also at high elevations on
north and east facing slopes are numerous groves of Populus 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
confertifolia, Grayia spinosa, Artemisia spinescens, Sarcobatus 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 snow. Total annual precipitation is much lower in the
valleys. Annuai moisture patterns are extremely variable, and the extent of
specific precipitation events are often Ilocalized. Streamflows 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 availabie for locations 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 Denio, 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 indicaie that early April snow packs 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 Willow 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 1800s. Ranches were established in the nearby
valleys by the 1870s resuiting in the importing 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 exceilent 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 (Saimo clarki subsp.). During the past haif 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

Thirty reaches, along four streams were selected for intensive study of
vegetation and envircnmental relationships (Fig. 2-1). Sampling was designed
to cover much of the range cf riparian vegetation and valley bottom settings
found within the study area. Sampling locations along Willow Creek and Little
Whitehorse Creek were Iccated in the livestock exclosures 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 anaiysis.

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.
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Size Class Diameter
0 < .3cm seedling (1st yr)
1 .3-1 cm  very young sapling
2 1-3 cm sapling
3 3-9 cm intermediate
4 9-18 cm  mature
5 > 18 cm very mature

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 litter. 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 converied to presence-absence data.
Propcrtional 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 1364, 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 (LT) and side
channel (SC). The perennial stream channel contains surface water flow more
or iess continuously which transport, erode and deposit sediment. Banks are
inclined surfaces immediately bounding the stream channel. High and steep
vertical banks iocated at the cutting edge of a stream are referred to as cutbanks.
Silt deposits and grave! 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 (Sl), silty-sand
(SS), and sandy (SA). Surface soil moisture was characterized as dry, moist,
or saturated. Rock content by voiume 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
applied 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 anaiysis 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 piotted. 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 compiexes of community
types. At each level, distribution patterns of vegetation relative to environment
(eg. elevation, geomorphic surface, valley bottom type) wiil be addressed
first, followed by a discussion of successional reiationships. Discussion of
successional patterns of riparian community types is incorporated into the
last section which examines community type mosaics and successional
relationships within each of the six valiey bottom settings.

PHYSICAL SETTING

Positions of sample reaches along the longitudinal profile 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 ributaries 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 criginate 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 substantial portion of their
length. This would explain the lack of correlation between elevation and valley
bottom width.

The relatively low correlation 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 channei 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 £.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
Elevation 1.0000
Gradient 0.1667
Riparian Width -0.1792
Vallev Width 0.0197
Channel Width -0.2823
Channel Depth -0.5140
Valley Floor Width Index -0.0108
Drainage Area -0.7097
CWID
Elevatisn
Gradient
Riparian Width
Valley Width
Channel Width 1.0000
Channel Depth 0.8241

Valley Floor Width Index -0.4099
Drainaga Area 0.6167

GRAD

.0000
-0.
-0.
-0.
-0.
.1665
-0.

2815
3669
4065
4554

4413

CDPTH

[eNeReReNenN

RWID

.0000
.5987
.1898
.1680
.6078
.2829

VFdI

.0000
.1488

[oNeNeNenN

VWID

.0000
L1477
.0317
.3072
.1865

DAREA

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 = Bark Condition (Ercding/Stable); DAREA = Drainage
Area; TYPE = Valley Bottom Type Code; G = Grazing Status (G = Grazed by livestock,
X = Livestock grazing excluded)). (** Reach LTC 7 grazed lightly in Fali only).

ELEV GRAD RWID VWID CWID CDPTH CW:CD BANK DARE.A2 TYPE G
(m) (%) (m) (m) (@m (cm) (icm)

Broad Headwater Valley (HB)

EFIC 2 2268 7 45 43 1.5 5 30.0 E 1.81 HB G
BTC 21 2438 4 19 50 1.1 4 27.5 S 0.52 B G
High-Elevation V-Shaped Valley (4V)
LTC 3 1975 3 9 10 .0 3 33.0 E 5.70 WG
LTC 132 2036 4 4 £ 0.6 5 10.0 £ 3.37 v G
LTC 1: 1737 5 10 11 1.7 10 7.0 E 10.88 HV G
EFTC 15 2170 5 8 65 1.7 7 24.3 E 7 5% HV G
BIC 17 2170 4 9 12 0.7 10 7.0 E .59 HV G
BTC 13 2219 4 9 12 1.9 9 211 E 9.07 HV G
BTC 13 2036 ) 10 45 3.5 13 26.9 E  20.46 HV G
BTC I¢ 2109 4 12 20 2.5 10 25.0 £ 2.59 HV G
BTC 22 1987 5 9 35 2.4 15 16.0 E  23.31 HV G
Steep-Narrow V-Shaped Valley (SV)
BTC .2 1585 14 12 12 0.5 4 .5 S 1.81 sV G
PP 15 1743 14 8 3 1.1 10 1.0 S 2.33 3V G
Low-flevation Moderate V-Shaped Valley (LV)
LTC 1 1506 1 20 20 5.0 40 12.5 S 26.68 W G
LTC 3 1555 4 20 25 1.7 14 12.1 E  24.09 WG
LTC 4 1567 4 17 20 1.7 13 12.0 S 24.09 L G
BTC 5 1555 4 12 20 5.0 25 209 E 75.41 LVv G
BTC 6 1530 4 i3 15 4.5 25 18.0 £ 30.03 v 3
BTC 12 1615 5 10 12 .0 26 19.2 E 69.93 v ¢
LWC 24 1500 4 17 35 1.6 12 13.3 S 3,10 I X
we 25 1469 2 17 20 1.7 12 14.2 S 52.58 v X
wC 26 1524 4 9 30 2.3 13 17.7 S 30.25 v X
wC 27 1512 3 7 20 2.0 13 15.4 S 39.76 Lv X
wC 28 1506 3 21 50 2.0 13 15.4 S S51.34 L X
LwCc 2 1554 7 10 10 1.1 10 11.0 S 51.54 Lv X
LWCc 20 1554 4 18 18 1.2 12 10.0 S 21.80 v X
Low-Elevation Broad V-Shaped Valley (LB)
LTC 7 1433 2 32 65 1.9 13 4.6 S 30.30 LB Gx*
BRTC 11 1628 2 2945 4.1 24 17.0 £ 3.67 1B G
LwCc 23 1494 4 38 50 1.0 20 5.0 S 53.61 L3 X

Braided Valley (3R)
3TC 9 1555 2 &0 60 aLh 17 25.8 ) 74.07 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), low elevation moderate v-shaped valley (LV), low-elevation
broad v-shaped valley (BV), 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 amonr3-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 variates.
Along the first axis, reaches with low channel gradient are generally situated
to the left side, 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 correiation with
the second axis. The position of each reach in ordination space reflects the
contributicn 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 cnly 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 Cannonical Eigenvalue Proportion Cumulative
Variate Correlation Percent

1 0.9613 12.1664 0.5289 0.5289

2 0.9332 6.7440 0.2932 0.8221

3 0.5878 3.7223 0.15618 0.9839

4 0.4112 0.203% 0.0088 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 5 CAN 6
Elevation 0.2183 €.9205 -0.2550 0.1482 0.03542 0.1226
Gradient 0.7607 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 0.1.34 0.2552 0.5082 0.4896 0.1463
Channel Width -0.3913 0.3515 0.0013 0.5346 0.6563 -0.0815
Drainage 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 ere 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 scil 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. Aithough the
likelihood of large floods is low due to the small drainage area, the potential
for fluvial disturbance is present as evidenced by mineral iayers buried in the
organic soil and eroding banks. Snowmelt events occur seasonally, and resuit
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,
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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 c.t., Juncus balticus c.t., and Ranunculus macounii
- Polygonum bistortoides c.t.. Aspen (Populus tremuloides) groves are seen in the

distance.



85

Table 2-4. Streamflow data for Trout Creek gage station (USGS 1984). Drainage
area is 228 sq km (88 sq mij.

------------------------------- 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 2.0 109.0 127.0 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 2.7 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 3.1 3.2 12.3 7.3 7.6
NOV 6.2 8.1 9.5 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 vr event)

300 cfs on 4/12/82 (50 vr 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 criginates at the head of a canyon in a v-shaped valley. Valley bottoms
range from 6 m to 45 meters in width and have steep valley walls often exceeding
45 percent slope. The riparian zones form narrow corridors in this setting and
commonly occupy most of the valiey bottom. Dense growth of Salix lemmonii
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 valiey bottom landforms 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 oreophyliis 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 muititude
of small springs. Beaver play an important role in shaping stream systems in
these valleys and rely on the woody materiai 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. Aithough water developments
have been installed on adjacent plateaus, the cattle seem to prefer both the
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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
lemmonii) 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 vailey 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 z
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 cn 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 Populus 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 fiow.
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 smail 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
adcition, 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)
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Figure 2-6. Example of the Steep-Narrow Valley 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 Salix
spp. and one small stand of Populus trichocarpa.

The dominant overstory cover aiong 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 halif the stream channei. Reaches
dominated by Alnus have stream channeis 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 channeis 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) resuiting in stream channels 5 m wide.
Channel substrates are varied but have a much larger component of finer
materials, including more gravel, sand and siit. Channe!s occasionally flow
over exposed bedrock along the lower reaches of Willow Creek and Little
Whitehorse Creek.

Valley slopes are steep (30to 65%), and are commonly lined with bedrock
outcrops, especially aiong 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 commonliy result in constriction of the stream channel and its associated
floodplain. These constrictions may result in flows being concentrated within a
rarrow passage making it difficult for the establishment of riparian vegetation
(BTC 6 and BTC12). Riparian zones on these sites are restricted to the immediate
channel banks. Fiooding, erosion and deposition are important agents of
disturbance in this valley bottom setting. Annual flooding occurs between
April and June with the meilting of winter snowpacks. In average years the
low-lying geomorphic surfaces are inundated for short periods of time. In
addition, summer thunderstorms may resuit in torrents which pass rapidly
through these systems. The reworking of these valley floor environments is a
continual and dynamic process. The large spring runoif occurring in 1983
and again in 1984 resulted in pronounced changes in valley bottom iandforms




Figure 2-7. Example of the Low-Elevation Moderate V-Shaped Valley Bottom Type.
Aerial view of Willow Creek showing alder (Alnus incana) and willow (Salix /asiandra)
dominated riparian communities. Steens Mountain is visible in the distance.
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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 role. 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.
Miror 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 valiey 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.



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 c.t., Salix lutea/Mesic
Graminoid c.t., and the Carex lanuginosa c.t..
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Braided Valiey (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 smail cobbles and
gravel. Several secondary channels dissect point bars, and a large abandoned
chanrel 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 /asiandra and
Rosa woodsii. The largest willows are over 11 m in height and are located
along the abandoned stream channe! 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 cf 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 eariy and late in the season.

The evidence of fluvial action is great in this reach. The stream at this
point, drains an 75 sqg. 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



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, Salix
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 fioodplain
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 laevigatun. 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, Pca 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 Smilacina 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 reiated to
valley bottom type. The six valley bottom types are highly correlated with
elevational position. Therefore, distribution patterns observed along elevational
gradients are to soms extent mirrored in the valley bottom types. For example,
the highest elevation types, the Headwater Valley and High Elevation v-shaped



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; CB = Cutbank; GB = Gravel Bar; PB = Point Bar; SC = Side Channel;
SD = Silt Deposit; LT = Lower Terrace). (*n=the number of quadrats in which species was
recorded, from a total of 2535).

Geomorphic Surtace
Species BA CB GB PB SC SD LT TE n*

TREES & SHRUBS

Alnus incana 18 2 10 - - - 15 S5 349
Cornus stonlonifera 7 - - - - - - 24 2
Ribes lacustre 35 - 23 2 - 2 28 40
Rosa woodsii 13 3 2 T - 3 73 749
Salix exigua 12 - - - - - 9 79 )
Salix geyerliana 26 - 22 - - - 7 45 27
Salix lasiandra 23 1 10 5 1 7 15 28 417
Salix lemmonii 23 2 33 - 4 - 13 25 246
Salix lutea 1 - 14 3 1 1 10 +7 196
Salix scouleriana 55 - - - - - 45 60
Populus tremuloides 43 1 1 - - - 5 111
GRAMINOIDS

Agrostis stclonifera 18 3 6 3 1 - 2 «l 147
Carex lanuginosa 15 2 2 1 2 1 17 50 336
Carex nebrascensis 3 - 8 3 11 - 19 36 37
Carex scopulorum 13 - 10 - 2 - 50 25 99
Deschampsia caespitosa 15 32 1 2 - 34 15 15
Deschampsia elonga:ta 15 - 38 3 - - 11 33 72
Eleocharis palustris 16 - 5 3 8 - 10 s 145
Glyceria grandis 29 1 13 - 3 3 21 20 117
Juncus balticus 13 1 7 1 3 - 24 °1 504
Poa pa.ustris 29 1 14 2 2 1 13 z8 476
Poa pratensis i0 3 3 1 T T 11 72 1044
Scirpus microcarpos 22 T 5 2 1 - 25 +4 22
FORBS

Artemisia ludoviciana 20 - 19 16 - - 20 25 79
Epilobium watsonii 30 2 30 - 2 7 17 12 287
Geum macropnvilum 2 - 21 3 3 - 2 a2 66
Heracleum lanatum 29 - 6 - - - 3 52 21
Mentha arvense 29 2 7 1 i 2 2 23 163
Montia chamissoil 44 3 19 - 2 13 12 105
Plantago major 15 1 13 3 1 4 23 45 252
Ranunculus cymbalaria 19 1 .8 5 2 - 20 i3 134
Smilacira stellata 15 1 1 ! - - 12 70 166
Taraxacum officinaile 1 2 10 2 T T 12 33 499
Veronica americana 20 N 24 1 2 i 12 28 :08
Equisetum arvense 2 2 2 - 2 3 1 63 129
Equisetum laevigatum 10 2 6 - 2 - 17 53 t25
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Table 2-5b. Percent frequency of important riparian plant species by eievation class. (Fre-
quency value is based on tctal 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- 1600 - 1800- 2000- 2200+ n
1600 1800 2000 2200
TREES & SHRUBS
Alnus incana 82 S 9 4 - 349
Cornus stolonifera 100 - - - - 21
Ribes lacustre 2 21 - 67 10 40
Rosa woodsidi 89 11 T - - 749
Salix exigua 100 - - - - 76
Salix geveriana - - - 100 - 27
Salix lasiandra 81 8 - 1 10 417
Salix lemmonii 2 2 16 £0 20 246
Salix lutea 34 ) - - - 16
Salix scouleriana - 100 - - - 50
Populus tremuloides z9 <8 1 - 2 111
GRAMINOIDS
Agrostis stolonifera 7 - 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 1 70 151
Deschampsia elongata 18 3 16 29 2 72
Eleocharis palustris 88 7 1 1 3 145
Glvceria grandis 29 12 5 23 31 117
Juncus baiticus s T 1 15 26 504
Poa palustris 63 18 10 7 2 476
Poa pratensis §0 3 2 G 2 1044
Scirpus microcarpos 100 - - - - 221
FORBS
Artemisia ludoviciana 67 11 4 18 - 79
Epilobium watsonii 31 2 3 29 20 287
Geum macrophnyllum 20 - 3 da 33 kS
Heracleum lanatum 65 32 - 3 - o1
Mentha arvense 94 4 2 - - 163
Montia chamissoi 18 4 b 30 4 105
Plantago major 97 3 - - - 252
Ranunculus cvmbalaria 60 12 i1 10 7 134
Smilacina stellata 70 15 12 2 1 156
Taraxacum officinale S1 12 b) i5 17 499
Veronica americana 23 11 8 27 i3 208
Equisetum arvense 100 - - - - 12
Equisetum laevigatum 100 - - - - 225
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Table 2-5c. Percent frequency of important riparian plant species by hgight class. (Frequency
value is based on total number of occurrences for each species). (Helght cla_sses 1=.<.25m,
2=.25-5m, 3=.5-1m, 4=1-1.5m, 5=1.5-2m). (*n=the number of quadrats in which species was

recorded, from a total of 2535).

Height Class

Species 1 2 3 4 5 n

TREES & SHRUBS

Alnus incana 16 32 33 15 4 349
Cornus stolonifera 19 33 24 14 10 21
Ribes lacustre 7 48 35 10 - L0
Rosa woodsii 6 26 48 18 2 749
Salix exigua 11 33 56 - - TE
Salix geyeriana 7 14 19 30 - 27
Salix lasiandra 29 =1 23 7 - 517
Salix lemmonii 2 47 20 6 2 248
Salix lutea 18 46 30 6 - 196
Salix scouleriana 17 28 48 7 - £0
Populus tremuioides 14 37 32 12 5 111
GRAMINOIDS

Agrostis stolonifera 17 50 3 1 4

Carex lanuginosa 16 41 36 T 33

Csrex nebrascensis 24 49 7 - 27
Carex scopulorum 7 7 20 - - &9
Deschampsia caespitosa 15 67 16 2 - is1
Deschampsia elongata 16 47 25 i2 - 72
Eleocharis palustris 30 48 20 2 - 145
Glyceria grandis 52 36 9 3 - i1

Juncus balticus 18 49 31 2 - 04
Poa palustris 34 49 13 3 1 476
Poa pratensis a 35 42 12 PA 044
Scirpus microcarpos 19 56 25 T - 2zl
FORBS

Artemisia ludoviciana 9 61 27 3 - TG
Epilobium watsonii 4é 39 15 T - 287
Geum macrophyllum 20 47 33 - - zh
Heracleum lanactum 6 68 23 3 - S1
Mentha arvense 31 49 20 T - 163
Montia chamissoi 50 43 7 - - 105
Plantago major 44 4l 15 - 252
Ranunculus cympalaria Z0 48 20 2 - 134
Smilacina stellata 7 3 43 ) i 1)
Taraxacum officinale 12 3 3 5 iR =39
Veronica americana 51 38 8 2 - 208
Equisetum arvense 27 48 15 - - 129
Equisetum lsevigatum 8 3 45 7 it 22
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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
Corrus stolonifera 76 19 5 21
Ribes lacustre 63 37 - 40
Rosa woodsii 72 25 3 749
Salix exigua 51 34 15 76
Salix geyeriana 8l 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 50
Populus tremuloides 63 34 3 111
GRAMINOIDS

Agrostis stolonifera S5 38 7 147
Carex lanuginosa 42 39 19 336
Carex nebrascensis 15 24 61 37
Carex scopulorum 13 43 44 =9
Deschampsia caespitosa 21 55 24 151
Deschampsia elongata 44 51 5 7

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 pratensis 67 25 8 1044
Scirpus microcarpos 1 £9 26 221
FORBS

Artemisia ludoviciana 65 31 4 7

Epilobium watsonii 19 S 29 287
Geum macrophyllum 5 59 6 56
Heracleum lanatum 23 7 - 31
Mentha arvense 23 57 20 163
Montia chamissoi 7 47 46 105
Plantago major 25 45 30 252
Ranunculus cymbaliaria 24 49 27 134
Smilacina stellaca 82 36 2 166
Taraxacum officinale 22 41 7 499
Veronica americana 12 44 44 308
Equisetum arvense 9 51 40 129
Equisetum laevigatum 54 38 8 225
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Table 2-5e. Percent frequency of important riparian plant species by valley bottom type.
(Frequency value is based on total number of occurrences for each species). (Valiey 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 stoionifera - - 43 52 5 - 21
Ribes lacustre - 98 - 2 - - 40
Rosa woodsii - 3 11 58 18 10 749
Salix exigua - - - - 100 - 7
Salix geyerilana - 100 - - - - 27
Salix lasiandra - i2 4 45 20 i3 417
Salix iemmonii 1 97 - 2 - - 246
Salix iutea - - 4 32 45 L9 196
Salix scouleriana - 80 20 - - - 60
Populus tremuloides - 2 54 7 - - 111
GRAMINOIDS
Agrostis stolonifera - 29 - 63 9 - 147
Carex lanuginosa - 1 - 56 42 T 336
Carex nebrascensis - 27 - - 68 5 7
Carex scopulorum 70 30 - - - - 99
Deschampsia caespitosa 45 49 - 2 1 B 151
Deschampsia elongata 26 48 - 7 15 4 72
Zleocharis palustris - 5 1 33 37 3 145
lyceria grandis 29 31 8 21 1 117
Juncus balticus 26 16 - 21 30 5 304
Poa palustris 24 5 27 21 12 L76
Poa pratensis 6 12 2 48 22 i1 1044
Scirrus microcarpos - - - 38 52 - 22
FORBS
Artemisia ludoviciana - 21 - 42 13 24 7
Epilobium watsonii 5 53 - 16 16 - 287
Geum macrophvllum 20 S 9 > z 66
Heracleum lanatum - 3 2a 26 39 3 31
Mentha arvense - 4 52 41 2 163
Montia chamissoi 28 51 12 2 7 - i05
Plantago major - - - 29 46 15 252
Ranunculus cymbalaria 7 22 - 17 32 22 124
Smilacina stellata - 22 0 51 17 1 166
Taraxacum officinale 13 28 > 31 i4 9 499
Jeronica americana 10 41 - 25 25 ¢ 308
Equisetum arvense - - - 24 76 - 129
Zquisetum laevizatum - - - 41 20 “ 228
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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 cumuiative effects of several environmental factors, of which elevation is
one. In addition to elevation, available soil moisture (water table) is an important
environmental variable explaining species distributions. In this study, soii
moisture levels were broadly characterized. More specific information on depth
to water table, periods of inundation and frequency is needed to comprzhend
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 exhibit a wide ecological amplitude, which diminishes their indicator
value (Jeglum 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 species may include
life history strategies, grazing tolerance, or whether a species is native vs.
introduced, annual vs. perennial, or woody vs. herbaceous. Examination of
species 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 life 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 perenniality, 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 dubius, and Ranunculus testiculatus. Native annuals colonizing dry
sites include Gayophytum racemosum, and Polygonum douglasii at high
elevations, and Plectritis macrocera, and Epilobium paniculatum 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, Sagina saginoides, Ranunculus sceleratus, Mimulus guttatus,
Juncus bufonis, and Potentilla 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.

Deschampsia caespitosa is an example of & 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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watertables 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 setting and are well
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 Deschampsia 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
fanuginosa, Carex nebrascensis, Carex microptera, 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.
fanuginosa dominates the streambanks along the length of the 13-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 lanuginosa
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 exclosures, 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 exclosures along Willow 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), Ainus 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 well with elevation (Table 2-5b) and valley bottom type (Table 2-5e).
Several woody species are mostly or zntirely found at the lowest elevations,
and include Alnus incana, Cornus stolonifera, 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 relativeiy few occurrences
were recorded on sites with saturated surface soils. Whether surface soil is
dry or moist is not likely to be important to weli 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 vailey-bottom type, geomorphic surface and height
class. Seedlings of P. tremuloides and S. scouleriana were not observed
within the study area and are therefore omittea from this table. The sampie
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
sampie quadrats for each species.

-- Seedlings --

ALNINC CORSTO SALGEY SALLAS SALLEM SALLUT

n* 7 2 5 22 28 5
Vallev-bottom Type
HB - - - - -
HV 42 - 100 14 96 -
Y - - - - - -
LV 42 100 - 40 4 80
LB - - - 14 - 20
BR i4 - - 32 - -
Geomorphic Surface
BA 14 - 20 41 33 60
CB - - - - 8 -
GB 29 50 40 14 33 40
LT 43 - - 27 4 -
SC 14 - - - 15 -
SD - - - - - -
T - S0 40 14 7 -
Height Class
1 14 - 60 32 43 50
2 86 50 40 50 50 40
3 - 50 - 18 4 -
4 - - - - 3 -
(*n= number of guadrats in which seedlings were recorded, from total
of 2535).
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qguadrats 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 wocdy 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 notabic in all
species.

The tree-like Salix /asiandra 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. /asiandra 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. /lemmonnii, S.
geyeriana, and S. Jutea. These species reach maximum heights of 5to 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. This 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 iniicrested 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 compietely 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 wil
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
ana 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. lemmonii) are often present along
a greater elevational gradient than its associated community type (SALLEM/
MGF c.t.), as indicated by the taiis 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. woodsii
appear to be largely, but not exclusively, associated with terraces. Included in
this group are ALNINC-ROSWOO c.t., ALNINC/POAPRA c.t., SALLAS-
ROSWOO 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. Scirous 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 resuit 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 1B BR n*
WOODY TYPES

POPTRE/SALSCO c.t. 53 37 8
PCFTRE/ROSWOO ¢ <. 100 4
ALNINC-ROSWOO c.ct. 20 80 z1
ALNINC/POAPRA c.t. 14 86 16
ALNINC,/CARLAN ¢.t. 100 3
SALLEM/MGF c.t. 100 28
SALGEY/MGF c.t. 1ic0 3
SALLAS/MGF c.t. 86 1 7
SALLAS-ROSWO0 c.t. 23 44 11 22 9
SALLAS/PCAPRA c.t. 75 1 13 3
SALLUT/MG c.=. 100 4
SALLUT/ROSWOO c.zt. 17 66 1 6
SALEXI/MGF c.t. 100 3
ROSWCO c.t. 10 70 L5 5 17
ROSWOO/POAPRA c.t. 50 23 17 19
HERBACEQUS TYPES

CARSCO c.=. 100 )
SCIMIC c.=. 29 71 B
GLYCRA c.=. 83 17 6
ELEPAL c.c. 50 50 5
JUNBAL c.cz. 46 S4 16
PCAPAL c.ct. 17 17 £5 7
CARLAN c¢.t 45 S5 2
POAPRA c.= 7 56 30 7 31
AGRSTO c.t. 100 S
RANMAC-POLBIS c.ct. 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; CB = 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 CB GB PB sC SD LT TE ox
WOODY TYPES

POPTRE/SALSCO c.t. 50 S0 3
PCPTRE/ROSWCO c.t. 100 4
ALNINC-ROSWOO c.t 16 4 16 4 21
ALNINC/POAPRA c.t. 7 7 86 16
ALNINC/CARIAN c.cz. 57 33 3
SALLEM/MGF c.zt. 28 7 28 4 4 29 28
SALGEY/MGF c.ct. 23 33 34 3
SALLAS/MGF c.ct. 43 43 14 7
SALLAS-ROSWOO c.t. 22 11 67 9
SALLAS/POAPRA c.c. 23 75 8
SALLUT/MG c.t. 2 80 4
SALLUT/RCSWOO c.t. 17 17 66 6
SALEXI/MGF c.t. 67 33 3
ROSWQOO c.t. 20 20 5 55 17
ROSWOO/POAPRA c.t. 17 6 i1 66 19
HERBACEQUS TYPES

CARSCO c.c. 29 42 29 6
SCIMIC c.t. 14 14 4 58 5
GLYGRA c.t. 50 33 17 h
ELEPAL c.t. 50 17 33 5
JUNBAL c.ct. 23 3 18 31 16
POAPAL c.z. 33 17 L7 17 16 7
CARLAN c.:. 36 3 10 45 12
POAPRA c.t. 22 3 8 57 21
AGRSTO c.t. 40 20 40 5
PANMAC-POLBIS c.t. 100 7
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higher terraces. Other explanations for poor correspondence may include
wide ecological amplitudes 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 patct 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. tt is defined
on the basis of its overall geomorphology, 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, including 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
comgonents 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. microptera. 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 elgvatiqn
moderate v-shaped valleys, and steep narrow v-shaped valieys. Community types are defined in
Chapter 1. (*Grazing status: G=grazed, X=ungrazed).
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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: G=grazed and X=ungrazed).

Reach 3 1 S 6 25 28 12 29
Community Type
ALNINC/ROSWOO c.t. 15
ALNINC/POAPRA c.t. 6 13
AILNINC/CARIAN c.t
SALLEM/MGF c.t. 11
SALLAS/MGF c.t. 38
SALLAS/ROSWO0 c.t. 35 26 32 30
SALLAS/POAPRA c.t. 3 22 18 27
SALLUT/ROSWOO c.t. 34 7
CORSTO 30
ROSWOO c.t. 7 3 28 4 6 4
ROSWOO/POAPRA c.t. 2 19 33
ARTTRI/POAPRA c.t. 32 7 1 12
SCIMIC c.t. 3 5
ELEPAL c.t. 3 7
POAPAL c.t.
CARIAN c.t. 1 12
POAPRA c.t. 20 27 13 11 18 38
ELYTRI 5
MISC BANK 2 8 13 22 5 13
DISTURBED/UNCI. 15 9 33
GRAVEL BAR 3 5 4
*GRAZING STATUS G G G G X X G X
NUMBER OF CTs 7 8 S 5 9 9 6 5

Low Elev Moderate V-Shaped (LV)

30 4 24 26
63 43 37 23
20 8 30
2 9 16
16 17
17 11 12 5
18 14
5
18 7
7
2
X ¢ X x
3 7 6 7

X

4

30
11

9

LTT



Table 2-8c¢. Relative cover of riparian 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

Community Type

SALLAS/ROSWOO c. 19 19
SALIAS/POAPRA c. 5 14
SALLUT/MG c.t. 18

SALLUT/ROSWOO c. 8

SALEXI c.t. 7
ROSWOO c.t. 13 16 1
ROSWOO/POAPRA c. 23 19 24
ARTTRI/POAPRA c. 3

CARNEB 6

SCIMIC c.t. 13 17

ELEPAL c.t. 19 6

POAPAL c.t, i3
CARLAN c.t. 24 3

POAPRA c.t. 7 8 9
ELYTRI 4 26
MISC BANK 6 5 2

DISTURBED/UNCI. 5 3
GRAVEL BAR 12 3 20
*GRAZ1ING STATUS G G*x X G
HUMBER OF CTs 7 11 10 7

b=
wm
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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. Boagy conditions preciude
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 resuited in open
channels, raw banks, and lowered water tables in these broad valleys. The
smaller spring fed channels are nearly a meter wide with shailow water
supporting dense growths of Montia chammisoi and isolated pockets of
Glyceria grandis. Prior to livestock grazing, banks were probably densely
sodded and confined the channel to a much narrower course.

Willows are conspicuously absent when viewing these meadows.
Although on the Sherman Field Site (BTC 21) two small browsed S. lemmonii
were observed. Neither of these individuals exceeded the height of the
herbaceous vegetation. in the absence of grazing, both S. lemmonii and S.
geyeriana would likely be present along the snow-fed channeis and on raised
hummocks within the meadows. Anaerobic conditions associated with the
very wet CARSCO c.t. appear to preciude 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 repeatabie 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 cccurrence of unclassified disturbed surfaces and gravel bars along
these reaches.

Successional reiationships 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. lemmonii
may be associated with dense graminoid layers composed of C. scopulorum

C. lanuginosa, 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 down 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 (lves 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
cther community types. Along one reach the POPTFE/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. incana 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. /asiandra 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 exclosures. 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-
ROSWOQO c.t., SALLAS/POAFRA 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 phenological 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 aiong gantly sloping banks at a
level equivaient to high water flows (Fig. 2-12)

Plant age is also important in survival, and seedlings are often more
susceptible to widely fluctuating environmental conditicns 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
exclosure. The eight-year old exclosures 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 exclosures. Within the oldest
exclosure the CARLAN c.t. provides the dominant streambank cover (Fig.
2-13). The rhizomatous C. /anuginosa provides the structure necessary for
rebuiiding 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 exclosure are evidenced by the presence of dying A. tridentata
on streamside terraces. Communities dominated by Elymus triticoides and P.
pratensis are beginning to replace sites formerly occupied by A. tridentata
and B. tectorum. Poa pratensis is likely to continue as an important component
on recovering sites. Deschampsia caespitosa 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 rcle 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 exclosures along
Willow Creek cause silt accumuilation. 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 exclosures, they occur in minor amounts along the
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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 woodsii c.t.
in the background.
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grazed reaches. Along the grazed reaches succession on these fragile siit
deposits is interrupted by extensive trampling. Iinside the exclosures, 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 dougiasii, 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 coionization by Salix exist. Aithough
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
'~Nere 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. /asiandra, 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 nas not been successful in maintaining
regenerating populations along these reaches is Popuius trichocarpa. Remnants
of nld cottonwood were observed along all four streams in this valley bottom
se.ting, aithough few living trees were observed. Their historical extent in this
area is unknown, but there is no question that they occupied the iower stream
reaches. It is likely that early settlers utilized thee trees as a source of wood,
greatly depleting their numbers. The lack cf 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. Bradiey 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. Fiood events attaining a
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Figure 2-14. View of Willow Creek inside a livestock exclosure. A breached beaver
dam, located at the base of the large willow (Salix /utea) 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 Alnus 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-exclusion and post-exclusion populations (Busse
1988). This study concluded that exclusion of livestock grazing is the only
rroven method of maintaining the habitats necessary to support the continued
existence of these Salicaceous species.

Communities dominated by Rosa woodsii 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 ROSWOQO c.t. may have been a component of the vegetative
mosaic in pre-settiement times. its extent, however, is likely to have increased
with livestock grazing.

Low-elevation Broad V-shaped Valley. Wider vaiiey bottoms associated
with this tvpe 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 sampied
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 triticoides, 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 of 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. /asiandra and S. iutea were observed to be
associated with these surfaces. If propagules of
P. trichocarpa were avazilable, 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 backater
areas, and a more diverse community mosaic. Past beaver activity 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 disturbaince
regimes associated with each valley bottom type. Although some patterns of



association between vegetation and geomorphic surface were cbserved,
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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MANAGEMENT IMPLICATIONS AND CONCLUSICN

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 vejetatic in these systems
are many. One example of vegetation functionis the ataveg- nd glant biomass
present at the end of the growing season and when runoff ccurs in the spring.
The physical structure of this vegetation provides resistance ¢ -ing periods of
high flow, and results in the deposition of sediment. Through t-is process,
banks are constructed and the stream channel becomes narrower and deeper.
As these environments change, so does the vegetation. Water table ievels
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 quaiity.

The highly degraded conditicn of riparian areas was evident in all but
one of the valley bottom types described. Only the verv 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 charac:eristic
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
of 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. Aithough 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 faiure 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 inciude 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.




Due to the highly degraded riparian condition along streams in the
Trout Creek Mcuntains, it is recommended that significant periods of rest be
incorporated into into the management scheme for ail 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
functional 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 iarge magnitude floods
were sufficient to reset the valley bottom floor along many reaches resuiting
in many exposed low-lying gravel bars and mineral surfaces. The creation of
these new surfaces coincided with seed dispersal in S. /asiandra and S. Jutea
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 foliowed this 100-year flood event.
This sequence provided favorable environments for willow estabiishment.
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



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
streamflow 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 exclosures 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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143



Appendix A. Riparian plant species list for the
(*species with an asterix were present in

Scientific Name

APIACEAE (Parsley Family)

¥*Cicutla douglasii (DC.)Cuult . &Rose

¥Heracleum lanatum Michix.

*Osmarhiza chilensis H.& A.
¥Osmarhiza occcidentalis (Nutt.)Tor: .

ASTERACEAE (Sunt lower Family)

*Achillea millifolium L.
*Agoseris glauca (Pursh)Raf.
¥Antennaria microphylla Nutt.

Arnica amplexicaulis Nutt.
*Arnica longifolia D.C. tat.
*Artemisia Judoviciana Nutt.
¥Artemisia tridentata MNutt.
*Aster foliacecus Lindl.
*Aster spp.

Chaenactis douyglasii (Hook.)H.& A.
*Chrysothamius nauseosus (Pall.)pritt.
*Cheysothamnus viscidiflorus (Mouk.)Nutt.
*Cirsium sp.
*Cirsium vulyare (Savi)lenore
*Conyza canadens

(
Con adensis (L.)Crong.
*Gnaphalium palustre Nutt.
Haplopappus hirtus Gray
*Iva axillaris Pursh
*Lactuca serricla L.
*Madia spp.
*Microseris troximoides Gray
*Senecio canus Hook.
*Senecio hydrophilus Nutt.

*Senecio integeirimus Nutt.

*Senecio serra Hook.

*Solidagy canadensis L.
*Sonchus asper (L.)HI)

Trout Creek Mountain Ltudy
study plots).

Common Name

Donglas’ water —hemlock
Cuow parsnip

Gray’'s Licorice tuoot
Mountain Sweet-root
Sweet Anise

Common yarrow

Pale Agoseris

Rosy Pussytoes
Clasping Arnica
Lonygleaf Arnica
Western Mugwort
Big Sagebiush
Leaty Aster

Aster

Douglas Chaenactis
Gray Rabbitbrush
Green Rabbitbrush
Thistle

Buil Thistle
Horseweed

Luwiland Cudweed
Sticky GLoldenweed
Deep ruvot Povertyweed
Prickly Lettuce
Tarweed

False Agoseris
woolly Groundsel
Alkal i marsh Butieiweed
Western Groundsel
Tall Groundsel
Meadow Goldenrod
Prickly Sowthistle

Alpha Code

CICBOu
HERLAN
L TGGRA
OSMCHTI
GsMocc

ACHMIL
AGOGLA
ANTMIC
ARNAMP
ARNLON
ARTLUD
ARTTRI
ASTFOL
ASTERX
CHADOU
CHRNAU
CHRVIS
CIRSIU
CIRVUL
CUOMCAN
GHNAFAL
HAPHILR
ITvAAXT
LACSER
MADTAX
MICTRO
SENCAN
SEHFYD
SENINT
SENSER
501 CAN
SUNASP

FPPI



*3onchus spp.
*Taraxacum officinale Weber

*Tragypogon dubius Scup.
Xanthium strumarium L.

BETULACEAE (Bivch Family)

*Alnus incana (L. )Moench

BORACINACEAL (Boraye Family)

¥*Asperugo procuinbar
*Cryptantna ecninellia Greene
*Cryptantha torreyana (Gray)Greene
*Mertensia ciliata (Torr.)G.Don
*Mertensia \qu(k11

Myosotis m.(rantnd Pall.

*Plagiobothrys scouleri (H.&8 A.)Johinst.

BRASSICACCAL (Mustard Fumily)

e Stapf
i L) Bernhn.
*Arabxs spar51tlord Nutt .

Barbdrea lcdeh
*Camelina micror rpa Andr

*Capsella bursa-pastoris (L.)Medi
¥*Cardamine breweri Wats.

*Cargém1ne pensylvanica Muhl .
¥Chorispora tenella (Pall.)DC.
*Descurania pinnata (Walt. )Britt.
¥*Erysimum i ispicaum (Wats . )MauM.

¥Lepidium lwrf yliatum t.

*Rorippa iia fum-aquaticum (1350 hine
Rorippa (Hrv]:\]lqud {(Hook. JBessey
var. lyrata (Nott.)Peck

*Rorippa obtusa (Natt . )Britt .
*Sisymbrium altissinam L.

Thlaspi arvense (.

Sowthistle
Commun Dandeliovn
Goatsbheard
Cocklebar

Mountain Alder

Madwort

Prickly Cryptantta
Torrey s Cryptaniha
Mountain Bluebel |
Bluebell

Bilue Scorpion:grans
Scouler s Popcorn Flw.

Desert Alyssum

Towet mistard
ticklepod Rockcrens
wintercress

Littlepod Falsef bux
shepherd’' s-purse
Brewer's Bittercrens
Fewseeded Bittercress
Bliie Mustard

Pinnute Tansy-muastard
Smallflowered Rocket
Clawping Pepperwecd
Wateloress

Bluntleaved Yellowiress
Tunble Mustard
Field Pennycrest

LONCHU
TAROFF
TRADUB
<ANSTR

ALNINC

AdPPRO
CRYECH
CRYTOR
MERCTL
MERCUS
MYOMIC
PLASCO

Al YDES
ARLGGLA
ARASDA
BARORT
CAMMIC
SAPBUR
CARBRW
CARPEN
CHOTEN
LSPIN
FRYTINC
LEPPER
RORNAS
FORCUV

RaeOBT
SYSALT
Tk AkvV

SPT



CAPRIFOLIACEAE (Honeysuckie Family)

Sambucus cerulea Raf .,

*Symphoricarpos o eophilus Gray

CARYOPHY LI ALLAE

*Arenaria datecifolia L.
*Arenaiia serphilifolia L
*Cerastium nutans Raf.
*Sagina sayinoides (L.)Brite.
*Silene menziesii Houk.

var. viscosa (Greene)Hitchic, & May.

*stellaria jamesiana Torr.
*Stellaria longipes Golaie.

*Stellaria spp.

*Stellaria umbellatu Turce.

CHENOPODIACEAL (Luusetoot Family)

Atriplex s,

Chenopodivm tremontii Wats.

CURNACEAE

*Cornus stuluniteras Micha,

CYPERACEAL

Dstachyia Olney

aurea Nutt.
douglasii Buott

ginosae Michx .

mjcrgpggra Macik .

he dascei :H Dew«y
praegracilis wW.Boott
x scopuliocram MHolm
*Eleociaris palustiis (1. )R.& 5.

*Eleocharis pauciflora (Lignti.)Link

Blue Dlderbervy
Mouritain Snowber y

Bluntleat Sandwoit
Thymeleaf Sandwor t
Chickweed

Pearl wort
Merieies’” Silene

sticky Starwort
Longstalk Starwort
Starwort

umbellute Starwor t

At iplex

Guusefoot

Red ovsier dogwood

Slender-beaked ouoige
Gulden Sedge
Douglas’ Sedye
Woolly Sedge

Smat lwinged Sedoe
Nelitaska Sedge
Silver Sedye

Rocky Mountain Soidge
Creeping Spiker ush

Few-tlowered Spikerunh

SAMCER
SYMORE

ARFL AT
ARESER
CERNUT
SAGHAG
SELMEN

SR JAM
S 1TELON
STeEL LA
S Lunag

atkRIPL
CHEFRE
CHENOP

CORSTO

CARATO
LRALR
kDO
ARL AN
ARMIC
ARNEB
ARPRA
CARSCO
El EPAL
ElLEPAU

9%1



*Scirpus amer icanus Pers.

*Scirpus microcarpos Piresl.

ELAEAGNACEAE (Oleaster Family)

Elaeagnus anyus

tifolia 1.
Sheperdia argentea

EQUISETACEAL (Horsetail Family)

*Equisetum arvense L.
*Equisetum laevigatum A.Br.

EUPHORBIACEAE (Lpurge Family)

Euphorbia glyptosperma Engelm.

FABACEAE (Pea Family)

*Lupionus spp.

*Thermopsis mountana Nott. v, montana

*Teifolfum cyanthiferun Lindl.
*Trifolium longipes Nutt.
repens L.

SPP .

wWormshjoldii Lehm.

*Vicia V{TIUEE Roth

GERANIACEAEL

*Erodium cicutar ioam (L)L Her .
*Geranium

*Geranium oregaium Howel 1.

am S
Geranium viscosissimam F.& M.

Glindanam L.

(Pursh)Nutt,

Thiree-square Bulrush
Small Fruit Buliush

Russian Olive
Biiffalu-berry

Field Horsetauil
sinocth Scouring-rusl

Lupine

Muuntain Thermupsis
Cup Clover
Long~stalked Clouver
white Clover

Clover

springbank Clover
Hairy Vetch

Filaree

Carolina Geraniom
O egun Get aicdam
Get aldim

Sticky Geraniam

SUTAMR
SCIMIC

ELAANG
SHEARG

LUUARY
EUULAE

[PIEICYORY

[N ERRNY]
{HEMON
IRTCYA
TRILON
TRIREP
IRIFQL
TRIWOR
vICVIL

LRGCIC
Gt RUAR
GERORE
GERANT
GERVIS

LyT



GROSSULARIACEAE (Currant Family)

*Ribes aureum Pursh

*Ribes cereum Dougl .
*Ribes hudsonianum Richards.
*Ribes lacustre (Pers.)Poir.

*Ribes spp.

HYDBROPHYLLACEAE (Waterieat Family)

*Hydrophyllum capitatum Dougl.
*Hydrophyllum fendleri (Gray)iicller
¥Memophila brevifolia Gray

¥*Nemophila pedunculata Dougl.
#Phacelia incanspicua

HYPERICACEAE

*Hypericum formosum H.B.K.

IRIDACEAE

Ircis missouricnsis Nutt.
JUNCACEAL (Rush famiiy)
balticus Willd.

Juncus bufonis L.
*Juncus confusus Cov.

*Juncus ensifolius Wikst .
*Juncus mertensianus Bony.

LABIATAE (Mint Family)

t
Marrubium vulgare

*Agastache urticitolia (Benth.)Kuntze
L.

*Mentha arvensis L.

*Scutellar

antireninoides Benth.

Golderni Currant

Wax Currant

Hudson Bay Currant
Swamp Currant
Currant

Ballhead Wateirleart
Fendler’s Wateileat
Great Basin Nemaphita
Meadow Nemophila
Phacelia

Western St. John's wort

Rocky Muuntain lras

Baltic Rush
Toad Rush
Colorado Rush
Swurdlteaf Rush
Merten’'s Rush

Horsemint
tHHorehound
Field Mint
Snapdragon Skullcap

RIBAUR
RIBCER
RIBHUD
RIBLAC
RIBESX

HYLCAPR
HYDFEN
HEMBRE
NEMPED
PHATNO

HYPFOR

IRIMIS

JUNBAL
JUNBUF
JUNCON
JUNENS
JUNMER

AGAURT
MARVLUL
MENARY
SCUANT

8Y1




LEMNACEALE (Duckweed Family)

¥Lemna minor L.

LILIACEAE

*AT1ium bisceptrum wats,

*Smilacina stellata (L. )Uesf.
*Veratrum californicum Durand

LIMNANTHACEAE (Meadow={oam Family)

*Ploerbea proserpinacoides Wilid.

LOASACEAE (Blazing-stur family)

*Mentzelia dispe.

a Wats.

MALVACEAE

*Sildaleea viegana (Nutt . )Gray
var. maxima (Peck)riitche. Sidalcea

@ea alpina L.

obium alpinum L.

bium glabercimum Barbey
2] Vominutum Linagl .
Banﬁb‘%?Um Nt
11obium watsonii Barbuy
*Gayophytum racemosum 1.8 G.
*Oenothera tanacetitulia T.& G

Oenothera spp.

Duckweed

Palmer's Onion
Starry Solomon-piianie
False Hellebore

False-mermaid

Busnhy Mentzelia

Dense Spike-prim vse
Enchanter s Nightonhaue
Alpine Willow hety
Smocth Willow-nheit
Smatl =rlw Willow bicin
Avitune: Willow her by
Watson’'s Willow e b
Racemed Groundsimohe
Tansy-leaf Evening
Primiose
tverniing Primrose

LEMMIN

ALLBIS
SMISTE
VERCAL

FLOUPRO

MENUTS

SIDORE

BOTOEN
CIRALP
FeTALP
ERLTGLA
EPIMIN
ERTRAN
EPTwWAT
GAVRAC
OF NTAN

Gty

671



OPHIOGLOSSACEAE (Adder’

*Botrychivm simples E.titche.

PLANTAGINACECAE (Plantain Famiiy)

*Plantago majuc L.

POACEAE (Grass Family)

Agropyron caninuin
Agropyron cristatum

*Agropyron repens (L.
*Agropyron trachycaulum

“tongue Famiily)

*Agrostis cregonensis

*Agrostis stoionifer

¥Agrostis scabra
*Agrostis spp -

¥Agrostis erdiata Tiin.

*Alopecurs deguealis Subtol.
*Alopecurus pratensis L.
¥Archenathe: um elatius

*Bromus anomalas Rupre.
dnaton H.8 AL
mutatus Schrad.

*Bromus cd

*Bromus t n L.

*Deschampsia ¢

d
abira willd.

spitusa

Deschampsia ddﬂthOﬂO1dLa

*Deschampsia e¢longata (Houk.
Elymus glaucus Buckl,

*Elymus cinercus Suritni. & Mer: .

*Elymus tr1t1Lo1ue§ Buchl .
s Elmer

*Festuca idahuens

*Festuca m1(xost1thys Nutt.

*Festuca rubra L.

*Glyceria elata (Hash)Jones

*Glyceria grandis Wnig.

*Glyceria striata (Lam.

*Hordeum lrd{hxonlhvlum NLV>L1

1rulwa

‘Mu“lLHlewld BspPe

*Muhlenbe

‘Muhlenbengld rlxhaldboﬂlb

*Phileum alpinam L.

fezy e ) Par oudi

Little Giape-tern

Rippleseed Plantain

Bearded Wheatgraos
Crested Wheatgrass
Quackgrass

Slender Wheatyrass
Oregon Bentgraus
Redtop

Rough Bentgrass
Bentyrass

Spike Bentgrass
Short-awn Fuxtail
Meadow Foxtail
Tall Oatygrass
Nodding Br ome
Mowuntain Brome
Meadow Brome
Cheatgrass

Tufted Hairgrass
Annual Hairgrass
Slender Hairgrasso
Blue Wildrye

Basin wildrye
Creeping Wildrye
Tdaho Fescue

Small Fescue

Red fescue

Tall Mannagrass
Amer icdan Manndagr ass
Fouwl Manndgrass
Meatuw Barley
Alkali Muhly
Pullap Muhly

Mat Mufily

Alpine 1Timothy

BOTSIM

[ ANTIN]

ALk CAN
AGRCRL
AURREP
ALRTRA
AlalcGRE
AGRSTO
AGRSCA
AGROST
AGREXA
AL.OAEQ
AL OPRA
ARRELA
BROANO
BROCAR
BROCOM
BROTEC
DESCES

SDAN
NESELO
ELvCLA
ELYCLN
FLYTRI
FESIDA
FESMTIC
FESRUB
GLYELA
Gl YGRA
GLYSTR
FRBRA
FUHAS P
MUHFT L
MUHR L C
FHLALP

0S1



*Phleum pratense L.
*Poa annua L.

*Poa buibosa L.

Poa nevadensis Vasey

Poa trivialis L.

FETypogon monospelienst (L. )best.
*Sitanion hystrizx (Nutt.)Smith
Stipa conmata Trin.& Rupr.

*Stipa occidentalis Thurb.

*Stipa thurburiana Piper
*Trisetum spp.

POLYGONACEAE (Kinutweed Family)

*Polygonum avi [
*Polygonum bis uides Pursh
*Polygonum conf irolium Nutt,
*Polygonum doug Greene
*Polygonum maj Meisn.)Piper
*Rumex ace :

Rumex

*Rume x

POLEMONIACEAL

*sal}gmig 1ih5Q(i§ Nutt.

anthius septenti ionales Mason

j gracilis (Hook  )Greene
(Gray)Greene

*eollomia grandiilura Dougl.

PORTULACAEAL

*Montia chamis

*Montia perfoli (Donn)Howel |

(lLededh. )Robins . & Fern.

Timothy

Annual Bluegrass
Bulbous Blueygrass
Nevada 8luegrass
Fowl Bluegrass
Kentuchky Blueygru:. .
Sandberg’s Bilucagr assy
Roughstaik Bluegi uus
Kabbitstcot Grass
Squirreltail

Necdle —and-thread Giass
Western Needlegr.ins
Thurber Needleyr a.s
Trisetum

Frostrate Knotwee:d
American Bistort

Close Fiowered kKooutweed
Douglas’ Knotwecu

Wiry Knotweed

Sheep Sorrel

Curl Dbuock

Dock

Larye-tlowered Colivnia
Har row=-leaved Collomia
BNorthern Linanthios

Fink Microster is
Brewer's Navarret o
tittlebells Polenonton

water Montia
Miner'’'s Lettuce

PHLPRA
FOAANN
POABUL
POANEYV
POAPAL
FOAPRA
HOASAN
POATRI
FOLMON
SITHYS
STICGM
STIOCC
STITHU
TRISET

POLAVI
FOLBIS
FOLCOF
FULDOU
HOLMAJ
RUMACE
HUMCRI
RUME X X

COLGRN
COLLTIN
LITHSEP
T CGRA
HAVERE
FOLMIC

MONCHA
AUHPER

ST



PRIMULACEAE (Primrose Family)

¥Glaux maritima L.

RANUNCULACEAL (Buttercup Famiily)

*Aconitum columbiianum Nutt.
*Aquilegia formosa Fisch.
*Clematis 11 ticifulia Nutt

¥*Ranunculuas t |
tymbalacia Puish
Ranunculus Britt.
*Ranunculus atus L.
janunculus testiculatys Crante
*Thalictrum occidentale Gray

ROSACEAE (Kouse Family)

*Amelanchier alnitolia Nutt.

*Geum macrophyl lum Willd.

Holodiscus dumosus (Faook. ) Hel ler

*Potentilla biennis Greene

*Potentilla glandulosa Lindl.
*Potenti gracilis Dougl .

*Prunus virginiana L.

*Rosa wuods it Lindl.
*Sibbaldia prucombens L.

RUBIACEAE (Madder Family)

*Galivm aparine L.
*Galium asperrimun Gray
*Galium bifolium Wats.

¥*Galium lorwn Micha,

SALICACEAE (willuw Faimyly)

*Populus tremuloides Miclia,
Populus trichacarpa 1.4 G.
*Salix boothii

*Salix ex

Laltwort

Monkshicad

Sitka Columbine
White Virgin’'s Suwes
Water Butterocup.
Shore Buttercup
Macoun's Butter. ap
Blister Butterciup
Bur Buttercup
Western Meadowrue

serviceberry

Large Leaved Aven:
Orean-spray

Biennial Cinqguetoil
Sticky Cinguetauil
Northwest Cingueroil
Chivkechierry

Wood s Rose
Creeping Sibbaidia

Guose—grass

Rough Bedstraw
Twinileat Bedsti aw
Sweetscented Bedotraw

Aspien

Black Cottonwouod
Bluebherry Willow
Cuyocte Willow

GLAMAR

ACOUOL

AGUFOR
[OF
RANAQU
RANCYM
RANMAC
HANSCE
RANTES
THAGCC

AR ALN
GEUMAC
HOL DUM
POTBIE
FOTGLE A
POTGRA
PRUVIR
LsSw0O0
LIBPRO

GALAPA
GALASP
wALBIF
GALTRI

FPORTRE
FURPTRI
Al BOO
SALLEXL

ST




wéaudég (Nt;t t.)Sudw.
*Salix lemmonii Bebb

*Salix lutea

SAXIFRAGACEAE

Lithophragma parvitlorum (Hook.)jHnutt.
*Saxifraga arguta D.Don

SCROPHULARIACEAE (Fiygwort Family)

¥*Collinsia parvitlora Lindl,
*Mimulus guttatus DC.

Mimulus floribundus Lindl.
*Mimulus primuioides Benth.
Penstemun rydbergii A.MNels.
laria lanceolata Pursh
v a na Schwein.
*Veronica peregrina L.

ca

*Veronica serpyllifoulia |

anme

SOLANACEAE (Nightstiade Family)

*Solanum trificrum Nutt.

TYPHACEAE (Cattail Family)

*lypha latifolia L.

URTICACEAE (Nettle Family)

*Urtice dioica |.

Geyer’'s Willow
Pacitic Willow

Lemmon’s Willow
Yellow Willow
Scoulers” Wilios

Smaliflower Fringecup
Brook Saxifrage

Blue-eyed Mary
Comman Morkeyt lower

Purple-stem Mornkeyt iower

Primrose Monkeyflower
Rydberg’s Penstemon
Lance leaf Figwort
American Speedwel
Prurslane speedwe |
Thymeleut Specdwel )

Cut=leaved Nightuhade

Cattail

Stinging Nettle

SALGEY
SALLAS

SALLEM
SALLUT
LALSCO

LITEAR
LAXARG

COLPAR
MIMGUT
MIMFLO
MIMPRI
PENRYD
SCRLAN
VERAME
VERPER
VvERSER

SOLTRI

TYPLAT

HRITBT0

€C1



VALERTANACEAE

*Plectritis macrocera 7.4 G.

VIOLACEAE (Violet

*Vioala nephrophylla Greene
*Viola nuttatlii Pursh

*ViULg SP .

Seedl ing Coudes

lasiandra
1 morni i

t
n

el

*Populus tremulod
Prunus virginiana

*Salix geyeriana

Family)

*Cornus stolunifera

*Rosa woodsii

Other

Grass annual
*Grass perennial
*Forb annual
*RForn perennial

White Plectritis

Northern Bog viovlet
Yellow Prairie vislet

Viclet

ALTNLD
SALUSD
SALASD
SALESD
POTRSD
PRVTZD
SALESD
COSTSL
ROWUSD

GRASSA
GRAGLP
FORBAN
FORBPL

P EMAC

VIONER
VIONUT
VIOLAX

PS1




APPENDIX B

AVIFAUNA OF SELECTED RIPARIAN SAMPLE REACHES
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Appendix B. Avifauna of Trout

SPECIES NAME

Creek Mountain

riparian

sample

reahes

KEACH NUMBUR

10 11

12

Killdeer

Brewers Blackbird
Tree Swal low
Violet-green Swallow
Robin

Yellow Warbler

Red- Shufted Flicker
House Wren

Dipper

Starling

Vireo

Raven

White-crowned Sparrow
Northern Oriole
Mountain Bluebird
Empidonax Flycatcher
Hairy wooudpecker
Chukar

Suny Sparrow
Orange-crewned Warbler
Meadow i urk

Rock wren

Western Woou Peewee
Yellow-breasted Chat
Brewers Sparrow
Poor-will

Nighthawk

Red-winged Blackbird
California Quail
Spotted Sandpiper
Barn Swallow
Rough-winged Swallow
Lazuli Bunting
Goldfinch

Bush Tit

Teal

Crift Swallow

Golden Eagle

B-C Night Heroun
Magpie

Kingtisher
Swainsan’s Thrush
Green-tailed Towhee
Western lanager
Rufous Humingbird
Pine Siskin

XX % X X X X X X X X X X X X X X
x
x

X X X X X X X X X
X X X X X X X X X

X X X X X X x X X X

X X X X X X X X X X

x X X X X X

X X X X

x X X x

X x X X

13 14

x X X x

X x X X

15

16 17

18
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