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Hall, James Buchanan, M.S., December 1998 Resource Conservation

A Riparian and Wetland Classification and Management System for the Bureau
of Land Management in Southern and Eastern Idaho (331 pp.)

Director: Paul L. Hansen @UJ’

The purpose of this study was to develop a riparian and wetland classification
system based on a habitat type and community type vegetation class structure
which integrates the overall topography and physiology of the associated
landscapes on BLM lands in southern and eastern Idaho. This document
describes the general physiographic, edaphic, floristic, and functional features of
riparian and wetland environments to aid public administrators and private
landowners in future land management decisions. The sampling objective was to
locate homogeneous, pristine or moderately undisturbed communities to
represent the various vegetation types in their natural states. The method of
“subjective sampling without preconceived bias” was chosen for locating
sampled stands on BLM lands in the Medicine Lodge, Big Butte and Pocatello
Resource Areas (eastern portion of the Upper Snake River District). Once the
stands were collected, existing classifications systems were consulted to facilitate
the assembly of surveyed stands into types according to their characteristic
vegetation structure and composition. Computer generated synthesis tables were
developed, and Sorensen’s similarity indices were calculated, to compare plots
within each vegetation type for further discrimination between stands and
ensure proper placement of each stand within the classification. Ordination was

. an additional tool which helped organize the placement of stands, indicating
underlying potential environmental or successional features overlooked during
sampling in the field. After the series aggregations and individual types were
established, the dominant features of each habitat and community type were
isolated, assessed and defined for the purposes of designing a dichotomous key.
The key focused on those species that are most diagnostic of each specific type. A
total of 45 types, from approximately 230 sites, are described in this classification:
16 tree dominated habitat (8) and community (8) types; 14 willow/shrub -
dominated habitat (2) and community (12) types; 2 sedge dominated habitat (1)
and community (1) types; and, 13 non-sedge dominated habitat (6) and
community (7) types.
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INTRODUCTION

Wetland protection and enhancement did not become a significant issue at the
federal level until the 1970’s when the scientific community began to emphasize
the role of wetland and riparian systems in the environment (Mitsch and others
1993). In fact, wetlands were often considered wastelands, areas to be reclaimed
for agricultural purposes prior to this period. Approximately 215 million acres of
wetlands existed in the continental United States at the time of the country’s
settlement (1600’s). In the mid-1970’s, only an estimated 99 million acres, a loss of
54% of the county’s indigenous wetlands, remained. Close to 9 million acres
alone were converted during the 20 year interval between the mid-1950’s to the
mid-1970’s (USDI Fish and Wildlife Service 1984). Programs such as the Swamp
Land Act of 1849 granted a number of states, such as Louisiana and Mississippi,
the authority to sell swamp lands as part of their flood control programs to
private landowners for the express purpose of levee construction and drainage
for agricultural use. Although various forms of legislation, like the Duck Stamp
Act, indirectly promoted wetland preservation prior to the 1970’s, only a few
coastal states, in particular, Massachusetts (1963), Rhode Island (1965), and
Connecticut (1969), actually passed statutes protecting wetlands before this
period (USDI Fish and Wildlife Service 1984).

It wasn’t until 1972 with the passage of Section 404 of the Clean Water Act that
the managerial philosophy that “wetlands equal wastelands” really began its
transformation. Although not specifically designed for wetland preservation, this
program, under the authority of the U.S. Army Corps of Engineers, requires
permits for certain dredge and fill activities within the waters of the United
States (Mitsch and others 1993). Other programs include the Executive Order
11990 passed in 1977, which requires government agencies to consider wetland
protection as a part of their land managing responsibilities, and the Food
Security Act (Swampbuster) of 1985 which denies government benefits to
farmers who convert wetlands to agricultural lands after 1985. The “No Net
Loss” policy under the Bush Administration, proposed to facilitate the creation
and restoration of wetlands to replace those that are destroyed during the
development of federal projects, plays a dominant role in the design and
implementation of government programs in the 1990’s (Mitsch and others 1993).
Although minimal legislation to protect wetland and riparian habitats currently
exist, wetland preservation, mitigation and enhancement play an important role
in the decision-making process of state and federal land management agencies,
such as the Bureau of Land Management (BLM).
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No single definition encompasses all sites classified under the amorphous term
“wetland.” The Washington State Department of Ecology (1988) proposes that
“wetlands are transitional areas between upland and aquatic environments
where water is present long enough to form distinct soils and where specialized
water-loving plants can grow.” This definition is further refined by Cowardin
and others (1979) to require at least one of three attributes: 1) at least periodically,
the substrate is dominated by hydrophytes; 2) the substrate is predominantly
undrained hydric soils; and, 3) the substrate is nonsoil and is either saturated
with or covered by shallow water at some time during the growing season. For
the purposes of Section 404 permits, wetlands are defined as “those areas that are
inundated or saturated by surface or groundwater at a frequency and duration
sufficient to support a prevalence of vegetation typically adapted for life in
saturated soil conditions”(Federal Interagency Committee for Wetland
Delineation 1989). The US Army Corps of Engineers (Corps) further requires
three critical parameters for wetland identification, defined by: hydric soils,
hydrophytic vegetation and hydrology (Federal Interagency Committee for
Wetland Delineation 1989). These three criteria are mandatory for wetlands to
receive jurisdictional status and consideration under the statutes of the Clean
Water Act and the Food Security Act. However, not all wetlands in the United
States, especially in the arid West, meet these mandatory requirements. They are
often categorized as functional wetlands, because while they provide essentially
the same functions as jurisdictional wetlands, they may fail to meet all of the
jurisdictional criteria. Due to the generally drier conditions of the West, and in
particular, southern and eastern Idaho, a significant portion of the wetlands in
the study area may fail to meet some of the Corps requirements. For the
purposes of this classification, only one of the above parameters must be satisfied
for a site to be considered a wetland. This approach is similar to that taken by
Cowardin and others (1979), and by the majority of authors of other vegetative
classifications systems developed in the Northwest describing riparian
communities, including: Hansen and others (1995), Cooper and others (1991),
Padgett and others (1989), Mueggler (1988), Steele and others (1981), Youngblood
and others (1985b), and Pfister and others (1977). For a more detailed discussion
on functional wetlands, consult the section Wetland Delineation.

By definition, the terms “wetland” and “riparian” are not synonymous, although
in the West they are often used interchangeably. Wetlands may be defined by
marshes and potholes, bogs and peatlands, swamps and salt flats, rivers and
their associated floodplains, and areas along the periphery of impoundments
such as ponds and reservoirs, to name some of the major types (Cowardin and
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others 1979). The term “riparian ” is reserved for riverine systems and associated
landforms such as banks, bars, islands and floodplains. Riparian zones are
essentially one of the major subsets of wetland types and are emphasized here
for their often singular prevalence in the project area. More recently, wetlands in
the West have been divided into two broad categories: Lotic and Lentic. Lotic
systems refer to riparian zones and their associated landforms. Lentic systems
refer to “still water” systems such as ponds, marshes, etc., essentially those
wetlands that do not fall under the lotic system (Hansen and others 1995). For the
purposes of this classification, the term “wetland” will refer primarily to
riparian, or lotic, systems.

By nature, riparian zones constitute dynamic systems with uncertain
equilibriums readily degrading or recovering depending on the particular forces
acting at any one time. Riparian and wetland vegetation help to reduce bank
erosion and trap sediment from side-slope run-off during precipitation events,
reducing soil loss over time. Instream vegetation can reduce the velocity of flood
waters which in turn may allow sediments and other pollutants to settle out of
the water column, resulting in greater water quality. These zones may act as
discharge and recharge areas for ground water within watersheds as well, acting
to buffer surface water flows throughout the year (Mitsch and others, 1993). A
degraded riparian system is often incapable of many of these functions and can
compromise the overall health of an entire drainage. Riparian zones in the West
help maintain the tentative balance in an environment where water, which is
often the most limiting factor, may also represent the most destructive force on
the landscape.

Riparian zones receive a disproportionate amount of “use” for the 1-5% of the
landscape that they occupy (USDI Fish and Wildlife Service 1984). Estimates in
1978 indicated that only 10% of the original riparian habitat in the United States
remained and 6% of this remnant is lost annually (US Environmental Protection
Agency 1993). Timber harvesting practices, livestock grazing systems,
recreational use programs, agricultural practices, even roads and housing
developments contribute to the overall degradation and destruction of the
remaining riparian and wetland network which persists on the landscape. As a
result of public policy in recent years, land managers are held responsible for
implementing management strategies to ensure the proper health and function of
these sites. This requires the identification of the various forces at work in an
ecosystem and the documentation of change within these systems over time. The
first step in this process is to obtain baseline information on these landscapes.
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A number of land classification systems are available to address the baseline
inventory needs of land managers. Three main forms of “land” classification
systems are based on soil taxonomy, vegetative community types, and landform
associations (Pfister 1989). For the purposes of riparian areas, the vegetative-
basedland classification systems have been the most widely accepted. Soil
taxonomy classifications are difficult to develop in riparian zones due to the
dynamic nature of stream flow and the constant flux of fluvial substrate which
requires regular updating. Landform associations are long-lived but do not
provide enough detail to assess micro changes in the environment. Only
vegetative-based type classifications provide enough detail to document change
yet offer enough longevity to enable managers to observe how various factors,
both natural and human-caused, affect these changes in the environment.

Vegetative-based land classifications may be developed at three different levels:
habitat types, community types and dominance types. Habitat types are based on
the potential natural climax plant community that may occur on a site.
Daubenmire (1968) stresses that the habitat type comprises all parts of the
landscape that support, or are capable of supporting, the same kind of plant
association (climax community), in the absence of disturbance. This system takes
into consideration both the vegetative and physical features of a site to predict
the climax stage (Hansen and others 1995). Community type classifications are
based on the existing structure and composition of communities without any
indication of successional status (Padgett and others 1989). Community types
may represent seral stages of different plant associations within the habit type
framework and help to establish the intermediate successional stages from bare
ground to the ultimate climax community (Hansen and others 1995). The third
vegetative-based category, the dominance type, represents the dominant
vegetation (minimum of 25% coverage), in the tallest layer, observed on a stand.
It allows for management in an area based on the existing dominant vegetation,
but without regard for ecological status (Hansen and others 1995). Although
dominance types are still used by some federal and state agencies, they are not
used in this classification. For a more detailed discussion of habitat and
community types, consult the section Ecological Concepts.

Study Objectives

Currently, no state-wide riparian or wetland classifications exist for Idaho. A
number of classifications for other states overlap portions of Idaho, but most of
these are in the form of community type classifications and do not provide full
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coverage for the range of riparian site types found in the state. The purpose of
this study is to:

1) Develop a riparian and wetland classification system based on a habitat
type and community type vegetation class structure which
integrates the overall topography and physiology of the associated
landscapes on BLM lands in southern and eastern Idaho; and,

2) Document and assess the general physiographic, edaphic, floristic, and
functional features of riparian and wetland environments for the
compilation of resource information in an attempt to aid public
administrators and private landowners in future land management
decisions.

PHYSICAL SITE FEATURES

Geology

Eastern and southcentral Idaho are divided between two distinctly different
geologic provinces: the Basin and Range predominates in the southeastern
sections while the Snake River Plain composes a wide swath angling from
southcentral portions up to the northeast corner near Yellowstone National Park
(Fig. 2). The Basin and Range is a product of two superimposed mountain ranges
and the forces which led to their creation and ultimate deformation, while the
Snake River Plain is primarily the result of volcanic activity that started some 13
million years ago. Glaciation during two separate ice ages, although responsible
for scouring much of the landscape to the north in Montana and northern Idaho,
and along the higher ranges to the west and south in Wyoming and Utah, was
not a significant factor in the development of the topography (Alt and Hyndman
1989).

The majority of the rock in southeastern Idaho (Basin and Range) is classified as
sedimentary, formed some time during the Precambrian Era (> 600 million years
ago) when oceans covered much of the landscape and deposited extensive layers
of sand and silt. Successive continental submergances and subsequent
depositions in the Paleozoic Era (250-600 million years ago) during each of the
five individual periods accounts for most of the remaining limestones and
sandstones present in the area. The ridge and valley topography characteristic of
this region, however, is inconsistent with the level terrain expected with oceanic
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deposition and alludes to the more complex and violent history attributed with
the geologic development of this region (Alt and Hyndman 1989).

Figure 2. Geologic Provinces of Central and Southern Idaho
(Alt and Hyndman 1993)

The northern Rocky Mountains, which constitute the first of the two major
ranges that developed in the Basin and Range area, originated about 70 to 90
million years ago (Alt and Hyndman 1989). This mountain range formed as the
North American continental plate moved westward, colliding with the Pacific
Ocean plate. Two major events ensued following this collision. First, the force of
the converging plates caused the western edge of the North American plate to
buckle and fold along fracture lines. Enormous slabs of rock piled up along these
fractures, called thrust faults. As the plates continued to converge, the
continental plate rode over the top of the oceanic plate, causing still further uplift
along the western border. Second, as the oceanic plate descended into the mantle,
it melted and ascended as molten basalt, melting the granitic continental crust
above it to magma. The magma rose into the wrinkles and folds under the newly
formed mountain range, rupturing it and causing it to slide eastward as a series
of immense, discrete slabs. These slabs crumpled and stacked on top of each
other and plowed existing rock into massive ridges during their passage
eastward to form the present day Rocky Mountains (Alt and Hyndman 1989).

The second phase in the development of the Basin and Range commenced about

17 million years ago when a giant meteorite struck the earth in southeastern
Oregon. It passed through the continental crust, the lithosphere, and penetrated
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the upper layers of the underlying mantle. The impact induced a fracture in the
mantle which persists today. This rift, extending southward from its origin,
relieves pressure on the hot rocks forming the mantle, allowing them to partially
melt to viscous, molten rock, and fill the breach. During its migration westward,
the Nerth American continental plate passes over this rift or fault. The crust
above the rift warms, separates as a block or wedge, and settles slightly into the
fault. As the plate continues its journey westward, the block heels over, rotating
onto its side and pitching so that the leading edge drops while the trailing edge
rises. The resulting wedges or blocks overlap one another much like shingles on
a roof, forming a series of parallel ridges and valleys in a north to south direction
aligned with the fault line. The blocks continue to spread apart as the continental
plate progresses west, exposing more of the cross section or side of each block.
The result of this block faulting over time has been the gradual accordion
expansion of the Rocky Mountains into a series of smaller, parallel ridges and
intervening valleys. The ridges appear as exposed, stratified sedimentary rock,
eroded over time by wind and water. The valleys are generally blanketed with a
layer of alluvium, a collection of eroded mineral materials and lake bottom
sediments deposited by river floods and Lake Bonneville, an enormous inland
lake which probably appeared during the warming trends at the conclusion of
each of the last two ice ages, approximately 15,000 and 100,000 years ago,
respectively (Alt and Hyndman 1989).

The Snake River Plain is composed primarily of white rhyolite overlain with a
thin veneer of black basalt. The rhyolite originated from a chain of volcanoes that
emerged some 13 million years ago, but have long since been extinct. The source
for this volcanic activity can be traced back in time roughly 17 million years,
again with the collision of the meteorite (Alt and Hyndman 1989). The explosive
force of the impact formed a deep crater, which filled with magma from the
underlying mantle and formed a lava lake. Pressure-invoked eruptions emptied
the lake periodically, although subsequent resurgence of magma refilled the
crater after each discharge. This cyclical process continued for about 4 million
years. At that time, the intact portion of the North American continental plate
east of the lake, which had not been shattered from the collision with the
meteorite, began to slid across and cover the crater during its slow progression
westward (Alt and Hyndman 1989). The underside of the lithosphere which
came in contact with the lava lake melted into rhyolite magma. The crust
continued its westward progression and a chain of volcanoes formed. Craters or
cones developed where the excessive pressure and heat of the lava lake breached
weak locations in the overlying crust, and rhyolite magma spewed forth,
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covering the surrounding country, present day southcentral and northeastern
Idaho. The actual point of impact of the meteorite on the mantle can be traced
along the extinct chain of volcanoes to the present day geysers in Yellowstone
National Park in Wyoming (Alt and Hyndman 1989).

The thin facade of basalt 3-15 m (10-50 ft) covering the main body of rhyolite is
the result of comparatively recent (geologic time frame; about 1,600 years) basalt
lava flows that emanated from fissures and vents extending roughly southeast
from Craters of the Moon National Monument to American Falls (Alt and
Hyndman 1989). Although the basalt represents only a minor fraction of the rock
present in this region, it is a predominant surface layer in many locations and
may constitute a primary source of parent material in these areas.

Physiography

The project area encompasses most of the former Idaho Falls and Burley
Districts, now within the Upper Snake River District (BLM), in southern and
eastern Idaho (Fig. 1 and 2). It is bounded by the continental divide at the
Montana/Idaho border to the north, and the Wyoming/Idaho border along the
Teton, Snake River, and Salt River Ranges to the east. The boundaries to the
south and west are less obvious, physiographically. To the south, it is delineated
by the Utah/Idaho border which runs along an east/west axis bisecting a series
of parallel, block-faulting ranges aligned north/south. The western boundary,
just to the west of Twin Falls and Route 93, travels north from the Utah border
and then angles to the southeast to follow the Snake River Canyon. Near Milner
Lake it progresses northeast via a sinuous route with a series of east and west
meanders, which include the Craters of the Moon National Monument, and
converges with the Continental Divide approximately 40 km (25 mi) west of
Monida Pass on the Idaho/Montana border.

This area overlaps portions of three physiographic provinces described by
Fenneman (1931): 1) the Middle Rocky Mountain Province, 2) the Great Basin
Section (Basin and Range Province), and 3) the Snake River Plain Section
(Columbia Intermountain Province). For the purposes of the geologic discussion,
the Middle Rocky Mountain Province is included within the Basin and Range
Province, which constitutes the majority of the area. The southeastern portion of
Idaho lies on the boundary of the Middle Rocky Mountain and the Basin and
Range Provinces, where a series of active block faults are tearing apart the Rocky
Mountains (geologic time frame). The location of these faults and the
interpretation of their influences has led to some conflicting boundary
designations for the different physiographic provinces in this area. Although the
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Middle Rocky Mountain and Basin and Range Provinces are treated separately in
this section, there is much geologic overlap.

A series of mountain ranges in the southeast corner of Idaho are located within
the Middle Rocky Mountain Province (Thornby 1965). The combined Wasatch,
Bear River, Bannock, Portneuf, Pruess, Caribou, Snake River, and Webster
Ranges and the Blackfoot Mountains constitute this chain of the Rocky
Mountains in Idaho. These mountains were formed as a result of closed folds
and thrust faulting and are characterized by steeply inclined western exposures
and more gradually sloping, eastern faces (Thornby 1965). Although a number of
peaks attain heights just short of 3,030 m (10,000 ft), most ridges do not exceed
much above 2,424 m (8,000 ft). Valleys generally occur between 1,212-1,818 m
(4,000-6,000 ft) in elevation. Eroded sedimentary rock is predominant on the
ridge lines while the intervening valleys and depressional areas are overlain with
alluvium (Alt and Hyndman 1989). These ranges occur at the eastern edge of the
Basin and Range Province and are influenced by block faulting which is slowly
expanding the valleys and ranges in accordion fashion.

The southcentral portion of Idaho, labeled as part of the Great Basin section,
represents the northern most reach of the Basin and Range Province. This section
is characterized by a series of short, parallel mountain ranges and intervening
valleys with a generally north/south orientation, evidence of the resulting active
block faulting characteristic of this subdivision. The main relief in this area are
the Albion, Black Pine and Deep Creek Mountains, and the Sublett Range.
Although Cache Peak in the Albion Mountains rises to 3,133 m (10,339 ft), most
of these ranges seldom manage heights greater than 2,424 m (8,000 ft). Valleys
range from approximately 1,212-1,818 m (4,000-5,000 ft). Sedimentary deposits
are dominant in southern Idaho, although igneous intrusions and alluvial fill are
present in the valleys. Although most of the Great Basin section has internal
drainage to the Great Salt Lake, this portion in Idaho drains north to the Snake
River (Thornby 1965).

The Snake River Plain Section represents the eastern most lobe of the Columbia
Intermountain Province (Thornby 1965). Level lava plains, primarily rhyolite
with a thin, surficial facade of basalt, dominate most of the area. The plains slope
to the west, from about 1,818 m (6,000 ft) elevation northeast of Ashton to about
1,060 m (3,500 ft) in the southwest near Twin Falls. Some lava fields, such as the
Craters of the Moon complex (1,681 sq. km/643 sq. mi), which are only a few
thousand years old, are highly resistant to weathering and may appear much as
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they did at the time of their development; bare rock. Older fields which have
undergone wind and water erosion, and are subject to alluvial deposition, may
offer rich, often deep soils. Extinct volcanic cones and calderas, craters which
formed after the eruption of subsurface lava pockets and the subsidence of the
surrounding landscape, occur sporadically throughout the plains region. A
complex of sand dunes northwest of St. Anthony, the St. Anthony Dune Field
(454 sq. km /175 sq. miles), represents another of the unusual features of this
complex landscape (Alt and Hyndman 1989).

Watersheds—Two major watersheds may be defined within the project area. The
Snake River is the most significant drainage in the region. The northern branch,
Henrys Fork, flows south from Island Park Reservoir in the northeast corner of
the state. The South Fork of the Snake River, flowing northwest from the
Palisades Reservoir centrally located near the Idaho/Wyoming border, merges
with the north fork, Henrys Fork, outside of Rigby to form the main branch of
the Snake River. The river proceeds southwest, where it is joined by the Blackfoot
River, and on through the American Falls Reservoir. It flows due west, traveling
across the southern portion of the Upper Snake River District before angling
north toward Boise. The Snake River captures most of the precipitation south
and west of the Continental Divide in this region and drains five major reservoirs
(Henrys Lake, Island Park, Palisades, Blackfoot, and American Falls) and more
than 20 minor lakes and reservoirs, in addition to countless perennial and
intermittent tributaries which join it. Basalt in the Snake River Plain is extremely
porous and often characterized with joints, lava tubes and unconsolidated layers,
which promote percolation and subsurface flow. Rivers such as the Big Lost and
Little Lost, located northwest of the lava fields, virtually disappear upon entering
the plains, to reemerge at the thousand springs canyon head wall west of Twin
Falls.

The second watershed, the Bear River, is the primary outlet for Bear Lake, and
serves as the main outlet for the southeast corner of Idaho. It flows north,
diverting around the end of the Bear River Range, the northern extent of the
Wasatch Mountains Range, before proceeding south to drain into the Great Salt
Lake in northern Utah (Delorme 1992).

Floristic Patterns :

Cronquist and others (1972) describe three general floristic divisions (Fig. 3) for
the study area within the intermountain region that parallel the physiographic
provinces described by Fenneman (1931). The Wasatch Mountains section
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generally applies to the area classified as the Middle Rocky Mountain Province,
the Bonneville Basin section applies to the Great Basin Section (Basin and Range
Province) while the Snake River Plain Section remains consistent in name and
area for both floristic and geologic classification.

The Wasatch Mountains floristic section encompasses the Bannock Range to the
west, the Blackfoot Mountains and Caribou Range to the north and all of the
intervening country bounded to the east and south by the Wyoming and Utah
state lines. Two vegetation zones are present in this Division: Montane and
Sagebrush. The Montane Zone emerges on the upper slopes, ridges and ravines
of mountain ranges where sufficient moisture is present. Pseudotsuga menziesii
(Douglas fir) is the dominant species in this alpine zone, although Pinus contorta
(lodgepole pine), Abies concolor (white fir), Abies lasiocarpa (subalpine fir), Picea
engelmannii (Engelmann spruce) and/or Populus tremuloides (quaking aspen)
may dominate localized sites (Cronquist and others 1972). Acer grandidentatum
(bigtooth maple) and/or Juniperus scopulorum (Rocky Mountain juniper)
woodlands are common at lower elevations. The Sagebrush Zone is present
within the broad valleys and lower foothills between ranges where moisture is a
limiting factor. Artemisia tridentata (big sagebrush) dominates communities in
this zone, often with a mixture of other Artemisia spp. (sagebrush) and
Chrysothamnus spp. (rabbitbrush). Graminoids, particularly Agropyron spicatum
(bluebunch wheatgrass) and Festuca idahoensis (Idaho fescue), may occupy some
areas and constitute prominent understory species in some locations (Cronquist
and others 1972).

CENTRAL

Figure 3. Intermountain Region illustrating Floristic Sections for the
Project Area(Cronquist and others 1972)
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The Bonneville Basin floristic section, applicable to the Basin and Range
Province, occurs west of the Wasatch Mountains Division and extends to the
western edge of the project area, just west of Twin Falls. The northern and
southern boundaries essentially coincide with the Snake River Canyon and the
Utah state line, respectively. Three vegetation zones are present here: 1)Montane,
2) Pinyon-Juniper, and 3) Sagebrush. The distribution of the Montane zone is
restricted to the ridge lines at higher elevations and constitutes only a minor
floral division here. The other alpine zone, the Pinyon-Juniper, occurs at the
northernmost extent of its range, for the pinyon component which is prevalent
further south in Utah, is essentially absent here. Instead, communities are
dominated primarily by Juniperus scopulorum (Rocky Mountain juniper) and
Juniperus osteosperma (Utah juniper). This zone often dominates lower mountain
ranges and is generally restricted from colonizing the broad valley bottoms due
to moisture limitations. Acer grandidentatum (bigtooth maple) chaparral may also
persist on the lower foothills. The Sagebrush Zone dominates most valley
bottoms and grades into the Pinyon-Juniper forests. In fact, Artemisia tridentata
(big sagebrush) may be the prominent understory shrub affiliated with these
open juniper woodlands (Cronquist and others 1972).

The Snake River Plain floristic section applies both in title and physical location
to its geologic counterpart. Two major vegetation zones occur within this region:
Sagebrush and Absolute Desert. The Sagebrush Zone dominates the level plains,
which, in combination with rainfall levels of < 25 cm (10 in) per year, are
considered high desert in many locations. Older lava flows that have undergone
pedogenesis and are covered with alluvium may develop thick, rich soils suitable
for agriculture crops, if sufficiently irrigated, such as sugar beets, potatoes, and
various grains. Pseudotsuga menziesii (Douglas fir) and Pinus flexilis (limber pine)
may inhabit the pinnacles of taller cinder cones scattered across the plains, but
represent only a incidental floristic component (Cronquist and others 1972).
Absolute Desert is technically not considered a vegetation zone, but rather a non-
vegetation zone. Some of the lava fields, such as the Craters of the Moon
complex, are so recent (< 2,000 years) that they have not yet attained any soil
development, appearing much as they did shortly after the time of their
emergence as bare rock. Due to the porous nature of basalt, water percolates
through rather than across it, making it essentially impervious to the effects of
erosion on a short-term geologic scale (Alt and Hyndman 1989).
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Climate
The state of Idaho, in its entirety, occurs west of the Continental Divide. Idaho is
affected by a maritime climate even though it is approximately 486 km (300 mi)
east of the Pacific ocean (Gale 1978). This influence is evident particularly during
the winter months as weather patterns tend toward greater cloud cover, warmer
temperatures, and elevated precipitation levels, as compared to regions at similar
latitudes further inland, east of the Divide. However, within the state itself,
eastern Idaho is considered to be more continental than either the northern or
central portions; the eastern and southeastern regions of the state may be
characterized by a wider range of temperature fluctuations between the summer
and winter months (Gale 1978). The mountain ranges, particularly in the
southern and central region, are partially responsible for this trend, acting as
barriers to hinder the natural movement of air masses from west to east.
Moisture received in this area accumulates primarily over the Pacific Ocean and
is carried across the continent on predominantly westerly winds. Most of it is
released as precipitation on the Rocky Mountains and the intervening ranges
between the Continental Divide and the coast. Eastern Idaho generally receives
more moisture in the late spring/early summer than in the winter. However,
during the hot summer months, fronts may migrate north from the Caribbean
and the Gulf of Mexico on high altitude systems to develop as thunderheads
over the eastern part of the state. Incidentally, these summer squalls may induce
flash flooding in areas of southeastern Idaho, especially between Pocatello and
Downy (Gale 1978).

The study area covered by the classification is quite diverse and is not governed
by any singularly dominant climatic feature over the entire range, even though
fundamental patterns for the region may be perceived. Riparian zones in
particular may not characteristically reflect local climatic conditions either.
Padgett and others (1989) indicate that climate affects riparian zones much less
directly than it influences drier upland areas. They suggest that climate has a
more direct impact on the overall watersheds and, subsequently, the stream
systems, instead. They note that climatically drier areas in southern Utah tend to
have more narrow riparian zones and smaller wet meadow areas than those
regions further north or at higher elevations with greater precipitation and colder
temperatures. They do stress that temperature plays a pivotal role in the
distribution of wetland species and communities. Youngblood and others (1985b)
also refute the overall impact of climate on riparian zones. They indicate that
precipitation amounts and patterns exert little influence on the development of
riparian communities to the extent that they dictate the location and type of
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upland communities present on a particular location. However, they also note
that temperature gradients can significantly influence local vegetation
communities. For instance, extremely sharp gradients, as narrow as a few feet,
can develop between upland and riparian areas where streamside zones and
low, moist pockets act as sinks for cold air.

Weather station data can provide relative climatalogic conditions for each
particular area and help emphasize the differences between regions even if the
overall effect on the associated riparian zones has less of a direct correlation. The
average annual precipitation during 1961-90 varies considerably between Island
Park (75 cm/30 in) in northeast Idaho and Burley (25 cm /10 in) in south-central
Idaho, although Pocatello (30 cm/12 in) and Ashton (52 cm/21 in), both
somewhat more centrally located, diminish this gap. Mean annual temperature
differences during 1961-90 for Island Park (3°C/37°F) and Burley (9°C/48°F) are
almost as extreme, with average annual minimum and maximums (Island Park -
6°C/22°F, 11°C/52°F; Burley 1°C/34°F, 16°C/61°F) exhibiting as divergent results
(University of Idaho Climate Data 1996). Again, temperature and precipitation
may not exact as significant an influence on riparian zones, but the relative
differences in climate between these areas accurately predicts the disparities
between the relative vegetation communities. Another indicator, the length of the
annual growing season, may also provide some insight to region variations in
vegetation communities. Five years out of every 10, the average growing season
(when temperatures do not drop below 0°C/32°F) for Idaho Falls is 113 days but
for Twin Falls it is 138 (University of Idaho Climate Data 1996). While the
growing season must be correlated to daily temperature fluctuations and
precipitation to determine the actual potential for growth, a difference of 25 days
could substantially effect the development of many plant communities.

Elevation may also significantly influence vegetation development and
distribution. Generally, higher altitudes exhibit predominantly colder and wetter
conditions than adjacent lowlands. In southern Idaho, monthly mean
temperatures collected during the winter months of November-March were
observed to reflect an elevational gradient. At elevations > 1,515 m (5,000 ft ),
mean temperatures < 0°C (32°F) were present during the entire period of
observation. At elevations from 1,212-1,515 m (4,000-5,000 ft), these temperatures
occurred for only 4 of the 5 months, while at zones between 909-1,212 m (3,000-
4,000 ft) this mean monthly average was recorded for only 3 months. At 606-909
m (2,000-3,000 ft), sub-freezing temperatures persisted for only 1 or 2 months and
at elevations of < 606 m (2,000 ft) mean monthly temperatures of < 0°C (32°F)
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were observed for one month or not at all (Gale 1978). Regarding moisture
trends, monthly precipitation levels at weather stations near 2,121 m (7,000 ft)
elevation were recorded at 65 cm (26 in). Rates recorded at other climate stations
from 1,818-1,212 m (6,000-4,000 ft) indicated a declining trend from 45-20 cm (18-
8 in), respectively (Baker 1944). Local influences and the placement of weather
stations may bias some results, but general trends may provide useful insights.
In terms of temperature and precipitation, elevation may exert considerable
influence on the distribution patterns of local flora and should not be discounted
summarily.

It should be stressed that the extreme variation between the different regions
located within the study area make it difficult to emphasize any single
predominant climatic factor or even multiple ones. General trends in the regional
weather patterns may help to establish boundaries for, or explain discrepancies
observed between, community or habitat types and should be considered when
comparing stands and sites from divergent areas.

Soil Morphology

Five factors control the direction of soil development: 1) climate, 2) organisms, 3)
relief, 4) parent material, and 5) time. These factors, termed “clorpt” by Hans
Jenny, determine the “state” or condition of an ecosystem, of which soils is one
segment (Buol and others 1989). The factor climate is intuitive, referring to
temperature belts and precipitation zones, essentially the regional and localized
weather patterns. Organisms encompass both flora and fauna and might include
modifications ranging from the physical deformation of bedrock in the rooting
zone or the burrowing activity of rodents to the chemical processing by soil
microorganisms and everything in between. Human disturbances are included
here. Relief represents the integration of topographic parameters (elevation,
aspect, slope configuration and position), but also incorporates the presence of
water tables and their contribution to local features on the landscape. Parent
material constitutes the underlying bedrock or substrate (initial material),
whether it consists of highly weatherable limestone or more resistant stock such
as granite, and the particular properties associated with the various formative
elements. The final component time reflects the extent to which each of the other
factors act upon the environment and the consequences of long-term verses
short-term influences (Buol and others 1989). The integration of these five factors
designate the potential range of conditions that may exist on the landscape and,
subsequently, the types of soils that may develop at various locations.

The most prevailing force in riparian and wetland environments is water.
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Whether underground, as a product of subsurface aquifers, at the surface, in the
form of lakes, streams or rivers, or as a combination of both processes, coalescing
as seeps or springs, water shapes most every faucet of its environment and
controls the direction and degree of development in these areas. Hydric soils
develop under the influence of these saturated water regimes and may provide
substantive evidence of periodically inundated conditions, even when they are
not readily apparent at the surface.

Hydric soils are defined as soils that are saturated, flooded, or ponded long
enough during the growing season to develop anaerobic conditions in the upper
part (USDA Soil Conservation Service 1987). These conditions are generally
satisfied in areas that are inundated with water for at least one week during a
period when soil temperatures remain above 5°C (41°F) (biological zero). Hydric
soils are generally capable of supporting hydrophytic (water-loving) vegetation
(Federal Interagency Committee for Wetland Delineation 1989).

The National Technical Committee for Hydric Soils developed the following
criteria for the purposes of creating a national list of hydric soils from the Map
Unit Interpretation Records (MUIR) national database. These criteria were
defined from soil properties documented in Soil Taxonomy (Soil Survey Staff,
1975, 1994). This computer generated list, maintained and distributed by the
Natural Resources Conservation Service, is updated annually. Criteria 1, 3, and 4
serve as both database criteria and as indicators for identification of hydric soils
in the field, while criterion 2 serves only as part of the selection method used to
retrieve those soils from the database that meet the defined requirements.
However, not all soils currently classified as “hydric” can be keyed using the
existing indicators. Additional selection measures are being developed that
ensure the criteria encompass all soils that fit the hydric definition and are
included in the national list (USDA Soil Conservation Service 1995).

Criteria For Hydric Soils:
1. All Histosols except Folists, or
2. Soils in Aquic suborders, great groups, or subgroups, Albolls suborder,
Aquisalids, Pachic subgroups, or Cumulic subgroups that are:
A. Somewhat poorly drained with a water table equal to 0.0 cm (0.0 ft)
from the surface during the growing season, or
B. Poorly drained or very poorly drained and have either:

(1) water table equal to 0.0 cm (0.0 ft) during the growing season if
textures are coarse sand, sand, or fine sand in all layers
within 50 cm (20 in), or for other soils

(2) water table at less than or equal to 15 cm (0.5 ft) from the surface
during the growing season if permeability is equal to or
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greater than 15 cm/hr
(6.0 in/hr) in all layers within 50 ¢m (20 in), or
(3) water table at less than or equal to 30 cm (1.0 ft) from the surface
during the growing season if permeability is less than 15
cm/hr (6.0 in/hr) in any layer within 50 cm (20 in), or
3. Soils that are frequently ponded for long duration* or a very long duration**
during the growing season, or
4. Soils that are frequently flooded for long duration* or a very long duration**
during the growing season.

* Inundation for a single event that ranges from one week to one month
** Inundation for a single event that is greater than one month

Soils observed on sampled sites may be classified into five basic orders. These
soil orders, along with brief descriptions of each type, are provided in the
following table (Table 1). Although soil classification aids in the definition of a
particular site type, vegetation associations and communities are often not
restricted to one particular soil class. In fact, they may be found on one or more
separate orders, and potentially on many more subgroups and great groups
within each order, as defined by the soil classification hierarchy established in
the Keys to Soil Taxonomy (Soil Survey Staff 1994). Rather, the presence and
quantity of water is the driving force in the development of various riparian
communities. The examination of soils during this sampling focused more on the
textural classes of the soils, i.e. their water holding or draining capacity, as the
most significant feature. The site and soil descriptions are oriented more toward
soil textures as indicators of soil moisture over soil classification, although soil
orders are provided where possible.

Table 1. Soil orders and formative elements of hydric soils

Formative

Order Element  Derivation Description

Alfisols alf Pedalfer (Al-Fe) Soil Mineral soils with argillic horizon (clay
accumulation); less organic matter, lower
base saturation, and lighter colored than
Mollisols.

Entisols ent - Recent Soil Very young mineral soils; very weak or no
horizon development; no deep, wide cracks
in most years.

Histosols ist Gr.~histos (tissue) Organic soils containing > 12-18 percent

organic carbon (by weight), depending on
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percent of mineral materials and clay, to a
depth of 40 cm (16 in).

Inceptisols ept L.—inceptum (beginning) Mineral soils; minor horizon development
with some weatherable minerals; low
- organic matter content; ash may be
abundant; more developed than Entisols.

Mollisols oll L.-mollis (soft) Mineral soils; thick, dark surface horizon,
high organic matter content; high base
saturation.

Soil texture is generally defined as the relative proportion of the different classes
of soil particulates (separates) that constitute the soil material (Buol and others
1989). Sand (0.074-2 mm), silt (0.002-0.074 mm) and clay (< 0.002 mm) comprise
the fine earth fraction that make up that portion of the substrate termed soil
(Buol and others 1989). Coarser materials, including fine (0.08-0.6 in) and coarse
(0.6-2.5 in) gravels, small (2.5-5 in) and large (5-10 in) cobbles, and small (10-20
in) and medium + (= 20 in) stones, constitute other size classes common in the
near-surface substrate layer, but are not actually considered soil and have not
undergone soil pedogenesis.

Within the fine earth fraction, Black (1960) notes that several descriptive classes
have been defined according to the various proportions of sand, silt and clay
(Fig. 4). Of the dozen or so arbitrarily divisions based on size, the term “clay” is
used in fully half of these names, representing approximately 80% of all of the
actual combinations of the three basic soil materials possible. Clay is an essential
component in the construct of soil, partially due to the fact that water maintains a
greater affinity for fine-textured particles than coarse-textured ones, especially
when the particles are charged, as is often the case with clay. This attraction is
more critical in upland areas where water stress is a compelling factor for
vegetation development. Riparian zones, by nature, are not limited by soil
moisture to the degree of adjacent upland sites. However, late in the season,
especially along ephemeral and intermittent water courses, and at the outside
fringe of the riparian zone opposite the channel, water reserves are often limited.
Fine particulate soils are capable of retaining greater moisture for longer periods
of time, allowing more hydrophilic plants an opportunity to persist in an
otherwise dry environment.
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Figure 4. Guide for Textural Classification of Soils (Black 1960)
ECOLOGICAL CONCEPTS

Classification Theory

Collins and others (1993) suggest that two major schools of thought have evolved
regarding the structural treatment of plant communities: the collective unit
(Clements) and the continuum (Whittaker). At its most basic level, the collective
unit philosophy maintains that vegetative communities are highly structured
entities that occur repeatedly over the landscape in recognizable patterns in
response to climatic conditions. The continuum principle, in its most elementary
state, suggests that species, and therefore communities, are aligned along
environmental gradients and can not be divided into discrete assemblages.
Rather than abrupt, recognizable boundaries, communities are thought to grade
into one another gradually as conditions shift and one community is favored
over another. Neither of these rudimentary definitions adequately portrays the
full scope of each of these models, but profiles the schism between these
diametric schools of thought.

In light of documenting and understanding ecosystems from a managerial
perspective, vegetation communities must be classified into artificial categories.
However, no two locales, nor the specific environmental factors which influence
them, are identical, so no two vegetation communities are precisely alike.
Nevertheless, classes can be created based upon the dominant species observed
in communities with a high degree of similarity. Out of necessity, this
classification applies principles from the collective-unit model to assess patterns
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across the landscape for the purposes of management practices. The classification
was not created in opposition to the community continuum gradation. In fact,
Collins and others (1993) suggest that this model is now the most widely
accepted among ecologists in general. This work essentially represents a means
to understand the complex processes of ecological succession at the community
level.

Vegetative Succession

Both primary and secondary vegetative succession occur within riparian and
wetland environments. Primary succession represents the initial invasion of
vegetation on barren sites lacking soil or pedogenic processes. Primary
succession may be evident on previously unoccupied bedrock, on recent
colluvial or alluvial deposits, or in areas where severe fire or flood has removed
surface soil layers. This form of succession develops slowly, especially in the
early stages as pioneer species gradually colonize and modify infertile sites over
time (Clements 1920). Secondary succession generally proceeds after
disturbances, resulting in the loss of the vegetation component, but where the
soil layer remains intact. Revegetation may occur rapidly since the growth
medium and nutrients remain primarily in situ (Clements 1920). The end result
of succession in either context is climax vegetation, defined by self-replicating
vegetation that, barring disturbance, will persist on a site without replacement
(Daubenmire 1968).

Daubenmire (1968) essentially defines a stand as an array of vegetation that is
predominantly homogeneous in all layers and that is separate from adjacent
vegetation arrangements due to differences in qualitative or quantitative
characteristics. The assemblage of all climax stands, in which, for all practical
purposes, the collective dominant species in each of the apparent layers is
similar, is termed a plant association. No two stands within an association are
identical in every facet due to minor physical and environmental variations, but
overall, all stands are related to the extent that the integral units bear a high
degree of similarity. Kovalchik (1987) coined the term riparian association to
represent those collections of vegetation in equilibrium with their environment
(climax) on sites influenced by specific hydrologic regimes. This classification
refers to riparian associations when discussing the actual climax vegetation.

Clements (1920) suggests that every plant is an indicator of a particular

combination of environmental conditions. Some species are generalists, able to
flourish under a wide range of conditions, but even across these seemingly broad
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ecological amplitudes, there is a finite set of conditions for which each is most
suited. In the same respect, vegetation communities also reflect the primary
conditions acting on a site. This concept is the basis upon which the habitat type
classification was developed.

However, there are always exceptions to every rule. Although Clements (1920)
indicates that each species has a particular niche, defined by a specific set of
conditions, the differences between some of these environments may be
negligible, to the extent that two species may appear to occupy essentially the
same location on the landscape. This phenomenon is termed, ecological
equivalents. In regard to vegetation communities on the landscape, a site may be
occupied by one, the other, or by any combination of two ecologically equivalent
species. Concerning type classifications, and management considerations,
ecological equivalents are grouped together as a single type (Hansen and others
1995).

Vegetation Types—The land classification system used in this study employs
the habitat type concept, which stresses the importance of the potential natural
climax plant community (PNC) as an indicator of cumulative environmental site
conditions (Daubenmire 1968). These conditions, reflecting a limited range of
environmental variation, are best suited for only one climax community
(association) and will result in the same climax vegetation at every location
where it occurs on the landscape, barring disturbance. Hansen and others (1995)
stress that the habitat type system is based on the land area, while the vegetation
that it supports is merely a surrogate, reflecting those conditions acting on the
site. This classification is based on the premise that natural climax plant
communities occur repeatedly across the landscape, but due to a variety of
disturbances, climax vegetation is often not the dominant stage. By necessity, the
system incorporates both the vegetative (pre-climax vegetation) and physical
features of each particular location to predict the potential climax vegetation or
association for each site. Seral stages often act to modify or alter a site,
subsequently preparing it for the next stage, and are crucial for successional
projection. Habitat types represent the climax stages while community types
represent seral stages preceding the climax.

A community type, as defined for these purposes, is an aggregation of major,
seral plant communities with floristic similarities both in the overstory (when
present) and understory layers. These seral or disclimax communities persist on
the land for a duration and frequency that may be appropriate for land
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management decisions (Hansen and others 1995). Community types often
function as a mechanism to document various successional pathways from the
initial pioneer stage to the ultimate climax stage. Due to the nature of
disturbances, whether localized or widespread, sporadic or cyclical, plant
associations (climax communities) are often not the most prevalent phase of
vegetation in the environment. Insect pests, disease, fire, overgrazing, and
silvicultural practices represent some of the major causes that reverse
successional trends from their natural conclusion. These disturbances may act as
minor setbacks, stagnating a particular seral stage of vegetation, or altering
conditions to the extent that the physical character of the site has been altered. In
some cases, the physical parameters of a site may change rapidly, as a result of
major disturbance, or more gradually over decades or even centuries, with shifts
in regional climates. As the potential of the site changes, the optimal plant
association that may occupy it also varies. In addition to emphasizing dominant
seral stages, community types are useful to fill the gaps and document changes
where site characteristics are still developing. Although successional pathways
on some sites are fairly predictable, readily indicating the potential plant
associations, or habitat types, other sites and pathways are much more difficult
to gauge, especially under disturbance regimes. Community types may provide a
means to classify the existing vegetation but also an avenue to track the
successional progression and formulate potentially new pathways for the
discrete habitat types.

In some instances, recurrent disturbance has become the dominant influence in
an ecosystem. Over time, these disturbances may dictate the direction of
development for certain vegetation communities, resulting in artificial, steady-
state environments. When the structure and composition of such a vegetation
community is repeated over the landscape, it is defined as a disclimax. Fire and
grazing are common causes which result in the development of disclimax
communities in the west (Hansen and others 1995).

Plant communities are typically arranged across the landscape in a mosaic, or
series of patterns, according to local and regional climatic conditions and varying
physical site features. Subsequently, habitat and community types are ranked
into three dominance classes to accommodate these variable conditions. Major
types are those plant communities that occupy broad acreages and occur with a
high degree of frequency. Minor vegetation types are less prevalent, occupying
either occasional larger tracts, or present with some regularity but with smaller
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coverages. Incidental types occur sporadically, with minor coverage, or with
more extensive cover in a few, restricted locales.

Habitat types are named according to their respective riparian associations. A
binomial convention is used, beginning with the dominant overstory species
followed by the dominant or most diagnostic understory indicator species and
separated by a slash (/). Community types are designated similarly, although in
most cases, only a single name is applied. In these cases, no single understory
indicator species is individually dominant or distinctive, often due to the
frequency and/or regularity of disturbance. Both Latin and common names are
provided to facilitate use of the classification.

Wetland Delineation

Riparian and wetland zones represent some of the most productive sites across
the landscape. They are often subject to the greatest utilization, due not only to
the high concentration of localized resources but to the presence of water itself.
The focus of this attention has led to the development of various forms of
regulatory legislation over the past few decades. Perhaps the most controversial
task has been the formulation of a nation-wide wetland definition that
encompasses both jurisdictional and functional wetlands. For the purposes of
Section 404 permits, wetlands are defined as “those areas that are inundated or
saturated by surface or groundwater at a frequency and duration sufficient to
support a prevalence of vegetation typically adapted for life in saturated soil
conditions”(Federal Interagency Committee for Wetland Delineation 1989). The
U.S. Army Corps of Engineers (Corps) requires three parameters for wetland
identification: hydrophytic vegetation, hydric soils, and hydrology (Federal
Interagency Committee for Wetland Delineation 1989). These three criteria are
mandatory for wetlands to receive jurisdictional status and protection under the
guidelines of the Clean Water Act and the Food Security Act. However, not all
wetlands in the United States meet these mandatory requirements. They are
often categorized as functional wetlands, because while they provide essentially
the same functions as jurisdictional wetlands, they may fail to meet all of the
jurisdictional criteria. Due to the generally drier conditions in southern and
eastern Idaho, and the arid West in general, a significant portion of the wetlands
in the study area may fail to meet all of the Corps requirements. Cowardin and
others (1979), the authors of Classification of Wetlands and Deepwater Habitats of the
United States, suggest that only one of the above parameters must be satisfied for
a site to be considered a wetland. For practical purposes, this classification has
adopted a similar approach to defining wetlands.
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The discrepancy between definitions arises from the interpretations of legislators
and scientists and their conflicting conceptions of jurisdictional verses functional
wetlands. The 1987 Corps definition does not incorporate all areas on the
landscape associated with surface and subsurface water resources that provide
accredited wetland functions. For instance, more arid environments may not
receive sufficient moisture to promote the development of the required
“wetland” features outlined by the Corps. Woodlands classified under the
Juniperus scopulorum/Cornus stolonifera habitat type (Rocky Mountain
Juniper/Red-Osier Dogwood habitat type) may provide valuable wildlife
habitat, streambank stability and enhanced water quality where they dominate
riparian zones, yet due to deficiencies in hydric soil development or the presence
of “adequate” hydrology, these sites may not receive a jurisdictional wetland
designation. These zones deserve consideration from a management perspective
for they furnish a variety of valuable services to the land. The function of these
areas is considerably more important than satisfying the definition, especially
from a delineation standpoint. This classification promotes the notion of wetland
function and relies on the attributes and performance of sites to qualify for
inclusion in this document. Hansen and others (1995) emphasize this key
philosophy and stress the critical distinction between terms, for although all
jurisdictional wetlands are functional, not all functional wetlands are
jurisdictional.

Hydrophytic Vegetation—Hydrophytic vegetation is defined as macrophytic
flora that occupies soil /substrate inundated with water for extended periods
sufficient to develop an oxygen deficit and anaerobic conditions (Federal
Interagency Committee for Wetland Delineation 1989). Approximately 7,000
vascular plant species in the United States have been observed and recorded to
inhabit wetland environments. The National List of Plant Species that Occur in
Wetlands, developed and published through a joint effort between the US Fish
and Wildlife Service, U.S. Army Corps of Engineers, Environmental Protection
Agency, and Soil Conservation Service, groups these species into four separate
divisions (US Fish and Wildlife Service 1996). A fifth division was created but
applies only to upland species (UPL) and is not discussed. For all intensive
purposes, obligate wetland plants (OBL) are found only in wetlands (> 99%).
Facultative wetland plants (FACW) typically occupy wetlands with a high
degree of regularity (67-99%) while facultative plants (FAC) may occur with
equal propensity in upland or wetland environments (34-66%) Facultative
upland plants (FACU) seldom occur in wetlands (1-33%), being more suited to
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drier, upland habitats (Federal Interagency Committee for Wetland Delineation
1989).

Hydric Soils—Hydric soils are defined as soils that are saturated, flooded, or
ponded long enough during the growing season to develop anaerobic conditions
in the upper portions (USDA Soil Conservation Service 1987). Hydric soils are
generally capable of supporting hydrophytic (water-loving) vegetation (Federal
Interagency Committee for Wetland Delineation 1989). For a further discussion,
consult the soil morphology section.

Hydrology—Hydrology, the most critical and compelling of the three wetland
criteria, is often the most difficult to determine under field conditions. Different
sources may influence the landscape in profoundly different manners. Whether
surface or subsurface flow, precipitation in the form of rain, snow, or fog, the
timing, intensity and location of events, or the influence of variable temperature,
elevation, topography, soil or vegetative cover, each of these factors contribute to
the complex nature of water collection, transport, and storage. Annual, seasonal
and even daily hydrologic fluctuations further compound the problem of
accurately evaluating water regimes. Although hydrologic assessments may
constitute the greatest degree of error of the three wetland delineation criteria,
only the minimum requirements need to be met to satisfy the Federal definition
(Federal Interagency Committee for Wetland Delineation 1989).

The term wetland hydrology incorporates “all hydrologic characteristics of areas
that are periodically inundated or have soils saturated to the surface at some
time during the growing season” (USDA Soil Conservation Service 1987). This
criteria is somewhat circular, for it is the presence of hydrophytic vegetation and
hydric soils, alluding to saturation and anaerobic conditions, that often allow a
determination of sufficient hydrologic inundation and duration at a site. The
following criteria establish those conditions which define wetland hydrology by
Federal standards (Federal Interagency Committee for Wetland Delineation
1989):

Wetland Hydrology
1. Saturation to the surface normally occurs when soils in the following natural
drainage classes meet the following conditions:
A. In somewhat poorly drained mineral soils, the water table is less than
15 cm (6 in) from the surface for usually one week or more during
the growing season; or
B. In low permeability (<15 cm [6.0 in]/h), poorly drained mineral soils,
the water table is less than 45 ¢cm (18 in) from the surface for
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usually one week or more during the growing season; or
C. In more permeable (215 cm [6.0 in]/h), poorly drained or very poorly
drained mineral soils, the water table is less than 30 cm (12 in) from
the surface for usually one week or more during the growing
season; or
D. In poorly drained or very poorly drained organic soils, the water table
i depth where saturation to the surface occurs more than rarely.

2. An area is inundated at some time if ponded or frequently flooded with
surface water for one week or more during the growing season.

METHODS
Field Methods
This classification is the product of three seasons of research in which data were
collected during the summer field sessions of 1994, 1995, and 1996. A total of 229
sample plots were collected during this time period.

1. Sampling in 1994 was conducted by the Riparian and Wetland Research
Program (RWRP) on Bureau of Land Management (BLM) properties of the
Upper Snake River District in southern and eastern Idaho. The area
included the Medicine Lodge, Big Butte, and Pocatello Resource Areas,
formerly of the Idaho Falls District, and the Snake River and Mallad
Resource Areas, formerly of the Burley District (Fig.1). The 324 km (200
mi) riparian inventory was designed to define physical and vegetative
characteristics of stream reaches for the purposes of creating health and
functional assessments for various drainage systems. Additionally, the
inventory served as a pilot study for the draft Idaho riparian and wetland
classification system. A tentative list of potential habitat types and
community types, supplemented with brief descriptions of each type, was
derived from the work conducted in 1994 in preparation for field work in
1995 and 1996.

2. Sampling during 1995 and 1996 was conducted on BLM lands in the
Upper Snake River District in Idaho. Surveys were restricted primarily to
Medicine Lodge, Big Butte, and Pocatello Resource Areas (Idaho Falls
District).

The sampling objective in 1995 and 1996 was to locate homogeneous, pristine or
moderately undisturbed stands to represent each of the individual vegetation
types in their least disturbed states. Pfister (1989) indicates that vegetation may
be used as an indicator of physical environmental conditions and notes that a
variety of factors may influence the physical expression of a site, specifically:
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flora, fauna, climate, topography, soils, time, and treatments. To use vegetation
as a reflection of the landscape, certain factors must be held constant in order to
understand the influences of the remaining factors at any particular location.
Flora can be controlled by selecting a defined area or region to be studied with
specific boundaries and, therefore, a finite range of vegetation communities.
Variation in treatment and fauna can be limited by selecting stands that exhibit
little influence from outside sources, such as mining or timber practices
(treatment) or livestock and wildlife utilization (fauna). By concentrating mainly
on climax stands, a degree of stability, in regard to long-lasting, steady-state
communities, can essentially halt time. The resulting vegetation communities
sampled are a product of the climate, topography, and edaphic (soils) factors
that influence the individual sites (Pfister 1989). Although the focus of the
inventory was to sample late seral stands, many early to mid-seral stands were
sampled to obtain information on the successional pathways of each of the
associations encountered. The majority of the landscape does not reside as climax
vegetation but generally in a seral state. However, many stands may be
considered “stable” at least over a period of time integral to the development of
land management practices/strategies.

The method of “subjective sampling without preconceived bias,” described by
Mueller-Dombois and Ellenberg (1974), was chosen for locating stands. While
this method negates the use of statistical analysis reserved for randomly collected
data, it enables the investigator the freedom to develop a comprehensive
classification for an area without the limitations imposed by community selection
according to random chance. The subjective aspect of this method arises during
Phase I, with the initial, cursory survey of the study area. A rudimentary list is
generated which identifies potential vegetation communities, their basic
locations on the landscape and their overall geographic distributions (1994 pilot
study). During Phase II, communities are sampled throughout the study area to
understand their ecology and their interactions with other communities. The
initial framework of the classification and its underlying assumptions are subject
to change as warranted by previously unidentified patterns and/or relationships
observed on the landscape. This flexibility allows modification to the
classification during the developmental stage to most accurately represent
environmental conditions, hence the aspect of “without preconceived bias.”
Sampling of sites in 1995 and 1996 resulted in efforts to visit most of the BLM
lands in the Idaho Falls District (eastern portion of the Upper Snake River
District) which appeared to contain wetlands as delineated on 1:100,000 scale
surface management topographic maps issued by the Geological Survey. Sites
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which appeared to have minimal disturbance, as defined according to weed
infestation, or evidence of past livestock, mining, timber, and/or recreational
use, were preferentially selected. The optimal period for collecting data in this
area extended from mid-June to late September, generally considered the
greening up period with the highest photosynthetic activity when foliage and
reproductive parts are present and individual species can be most readily
identified (University of Idaho Climate Data 1996).

Many sites were rejected due to current or past landuse practices. Other sites
were dismissed due to a lack of homogeneity within the stand or lack of
sufficient size to provide adequate choices for plot placement without sampling
ecotones. Finally, more common place communities were often rejected due to
self-imposed limits placed on the number of samples collected at any one site
and on the number of overall samples inventoried for each type. These
restrictions ensured that the majority of BLM properties in the Idaho Falls
District with potential riparian zones were visited, guaranteeing coverage of
most major and minor types, while reducing the risk of any one particular area
over-influencing the defining characteristics of each type. The down side to this
approach arises in the limited number of samples (n) collected for many types.

Rectangular plots, with dimensions of 5 m (16.4 ft) by 10 m (32.8 ft) (50 mZ2/538
ftz), were used predominantly to collect information on herbaceous communities
and shrub-dominated communities, while 375 m2 (4083.8 ft2) plots, with
dimensions of 15 m (49.5 ft) by 25 m (82.5 ft), were selected for forested stands
(Hansen and others 1995; Daubenmire and Daubenmire 1968). Reconnaissance of
each site provided an initial assessment of vegetation and physical parameters of
the area, allowing for a more accurate placement of plots that best approximated
the dominant characteristics of the site. Metal stakes were positioned at the
corners of each plot while tape measures and compass bearings were employed
to ensure proper dimensions. As the field season progressed, distances were
calculated by pacing as I became experienced with measurement techniques.
Optimally, sampled sites were situated within each stand so that at least one full
plot width was present between the edge of the stand and the placement of the
plot. However, due to the difficulty in locating relatively undisturbed sites, this
was not feasible in all cases. At a minimum, stands were required to be at least
twice the area of the plot. In some cases, riparian zones develop as narrow linear
communities along the periphery of vernal pools, reservoirs or streams in narrow
canyons. Under such circumstances, the plot dimensions were adjusted
accordingly to meet the desired 50 m2 or 375 m2 area while retaining the buffer
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zone within the stand to ensure homogeneity of the community and to avoid
sampling transition zones or ecotones.

Once plots were situated, 100 percent of the vegetation was sampled
(Daubenmire 1968). Species composition, recorded in the six letter codes
established by the USDA Forest Service, was noted and ocular estimates
(Daubenmire 1959) of absolute cover for each species were calculated to
predetermined intervals developed by the USDA Forest Service Northern
Region ECODATA (1989) program:

T=01<1% 2=15<25% 5=45<55% 8 =75<85%
P=1<5% 3 =25<35% 6=55<65% 9 =85<95%
1=5<15% 4=35<45% 7 =65<75% F =95-100%

In addition to species coverages, age distribution (Myers 1989) and browse
utilization of each tree and shrub species was assessed. Comments concerning
weed infestation, successional trends, adjacent wetland and upland
communities, historic disturbance, and anomalies that might not be readily
obvious from the field forms, were also provided. Vegetation was generally
identified in the field at the time of the surveys. In some cases, particular
specimens could not be identified due to a lack of distinguishing floristic parts
and/or due to the limited occurrence of the plants themselves. In these instances,
samples were collected and pressed for identification back in the office.

Plant taxonomy follows the “master plant list” on file in the computer database
operated by the USDA Ecosystem Management Program (USDA Forest Service,
Northern Region, 1987). Plant specimens that were not identified during the
summer inventory were collected for later identification in the office. Vascular
Plants of the Pacific Northwest (Hitchcock and others 1969) and the
Intermountain Flora - Vascular Plants of the Intermountain West, USA
(Cronquist and others 1972) were the main guides used in the identification
process. Particularly difficult species were compared to mounted specimens at
the University of Montana herbarium.

A variety of physical site parameters examined at each location include: 1)
elevation, 2) aspect, 3) slope, 4) soil texture and morphology, 5) depth to a
restrictive layer, 6) depth to water table, 7) surface topography and
geomorphology, 8) percentage of rock, litter/duff, woody debris, moss or bare
soil, and 9) natural and human-caused disturbances.
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ANALYSIS

Vegetation Types

Existing classification systems were consulted to facilitate assembly of sampled
stands into groups according to their characteristic vegetation types. Because
species do not respect political or state boundaries, floristic communities
commonly span any number of states and result in overlaps between
classifications. The primary classification used for this correlation process was
the Classification and Management of Montana’s Riparian and Wetland Sites (Hansen
and others 1995). Other sources included, but were not restricted to, Forest
Habitat Types of Northern Idaho: A Second Approximation (Cooper and others 1991),
Riparian Community Type Classification of Utah and Southeastern Idaho (Padgett and
others 1989), Aspen Community Types of the Intermountain Region (Mueggler 1988),
Forest Habitat Types of Central Idaho (Steele and others 1981), Riparian Community
Type Classification of Eastern Idaho-Western Wyoming (Youngblood and others
1985b) and Forest Habitat Types of Montana (Pfister and others 1977).

Although the “type” is named after the dominant indicator species found on a
site, other environmental factors such as substrate, topography, geology, and
climate are integral to the characterization as well. Sites were evaluated with
keys and matched to the descriptions of the appropriate types. Where
successional patterns or trends could be discerned, the individual types were
placed within the hierarchical structure of the habitat type and community type
regime according to their particular successional stage. Some descriptions of
previously identified types required any number of modifications due to subtle
differences in species diversity and/or coverage, and minor differences in the
physical environment. Other stands that did not match existing types under
current classifications were either categorized as unclassified riparian sites
(approximately 4%) and set aside for future consideration, or described as new
types according to their observed frequency and distribution during the field
inventory.

Synthesis Tables

Once the initial stands were assigned to their respective types, computer
generated synthesis tables were developed as outlined by Mueller-Dombois and
Ellenberg (1974). Synthesis tables were arranged with sampled “stands” along
the horizontal axis and “species” identified within the sites along the vertical
axis. Species coverages filled the body of the matrix. Species composition of
individual stands were compared within each type and between similar types for
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fidelity. Stands were reorganized where inconsistencies in composition and
canopy cover were noted. Reorganization generally occurred within the series of
a type. Series, in this instance, refers to a collection of habitat types in which the
common upper story tree or shrub component has more than one dominant
understory layer, generally as a result of slight differences in physical site
conditions (Hansen and others 1995). The Abies lasiocarpa (subalpine fir) Series,
for example, appears to be distributed along a moisture gradient. Abies
lasiocarpa/ Streptopus amplexifolius habitat type (subalpine fir/clasping-leaved
twisted stalk habitat type) occupies moist sites, Abies lasiocarpa/Galium triflorum
habitat type(subalpine fir/sweetscented bedstraw habitat type) is present on
slightly drier sites, and Abies lasiocarpa/Actaea rubra habitat type (subalpine
fir/baneberry habitat type) inhabits zones drier than either of the preceding
types. Habitat types within a series tend to be more closely related than to other
habitat or community types. Regrouping of individual stands into unrelated
series were exceptionally rare. Constancy tables, described by Mueller-Dombois
and Ellenberg (1974), with average cover and range of canopy cover {(maximum/
minimum) for each type, were developed from the synthesis tables for further
scrutiny and restructuring where necessary. These tables are provided in
conjunction with the description for each type.

Sorensen’s Similarity Indices

Sorensen’s similarity indices were calculated to compare plots primarily within
each vegetation type for further discrimination between stands and ensure
proper placement of each stand within the classification. Similarity indices are a
means by which to reduce information from high dimensional space, such as a
synthesis table with numerous plots, species, and coverages, into low
dimensional space, in this case a single value, which compares species and
coverages between two vegetation communities. Sorensen’s presence/absence
similarity index is a fairly simple equation defined by:

Cs = 2(j)/(a+Db)

where Cs = the similarity of site A to site B
j = the number of species found in both sites A and B
a = the number of species found in site A
b = the number of species found in site B
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At the most elemental level, assume that site A and site B are both vegetated with
the same species. There is one species present in each site, resulting in a
denominator of (1 + 1) = 2. The two sites have the one species in common (j = 1),
resulting in a numerator of 2(1) = 2. The similarity score (Cs) for species
compesition for the two sites equals 1. Similarity scores range from 0 - 1, with
complete similarity registering a score of 1. More species will represent more
calculations, but with the same end product, a single number.

A derivative of Sorensen’s presence/absence similarity index developed by
Roberts (1986), that includes a weighting factor reflecting the abundance of each
species in relation to canopy cover, was also employed. However, this equation
is far more complex than that for the presence/absence index, and will not be
discussed in detail here. The equation is defined by:

n . . { min (Xai, Xbi)
= 1 IEXal + Xbi) ( max (Xai. Xbi) ):I

Sab =

n
% (Xai + Xbi)

i=1
where Sab = the similarity of site a to site b
Xai = the abundance of species i in site a
Xbi = the abundance of species i in site b

The combination of these indices predicts the relationship between stands as a
function of the presence of mutual species and further refines this relation
according to correlation between coverages for each pair of species. A general
discussion concerning the suitability of these analyses can be found in the
Results section.

Ordination Analysis

Ordination was an additional tool which helped organize the placement of
stands, indicating underlying potential environmental or successional features
overlooked during sampling in the field. Although a number of types of
ordinations are available for analysis, not all are appropriate for the method of
data collection or provided practical application due to the type of data

collected. Detrended Correspondence Analysis (DCA) provided the best
interpretation of results. Although Principal Components Analysis (PCA),
Correspondence Analysis (CA), Polar ordination, using the Bray-Curtis method,
Non-metric multidimensional scaling (NMS) and Canonical Correlation Analysis
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(CCA) were considered, each of these tests were rejected due to complications
with underlying criteria Jongman and others, 1995), or lack of sensitivity to the
data analyzed which resulted in unintelligible results.

Detrended Correspondence Analysis (DCA) is essentially a method of weighted
averaging (Gauch 1982). At its most basic level, DCA is a process of arbitrarily
assigning ranked values to variables in a database and calculating scores for
them. The data base axes for this analysis were samples and species. Species
coverages filled the rows and columns of the matrix. A basic algorithm, simply
an algebraic equation, was used to calculate scores for the sample plots according
to species composition and coverage. Another algorithm was used to calculate
scores for each species according to its frequency in the matrix and its percent of
the total cover for all species. The sample scores and species scores were
recalculated in a series of iterations, and the species and samples were shuffled
so that scores created by the algorithms were arranged in descending order in a
chart. Those samples which had similar species with similar coverages received
similar scores and were placed in proximity to one another in the database.
Species scores were treated similarly, with species organized according to the
numbers of plots they shared. The reshuffling process was complete when scores
were calculated and the order of the samples, and species, in the list remained
the same. (Jongman and others 1985).

The results of these calculations can be graphed along three possible axes with
computer packages designed for multivariate analysis. However, as a result of
the calculations involved with the weighted averaging and algorithms, the axis
of the graphs are artificial, and represent only a coordinate system by which to
plot the data. The value of the data is its spatial arrangement. Attached to each
axis is a measure of variation called an eigenvalue (Gauch 1982). An eigenvalue
represents the distribution of sample scores or species scores for a particular axis
on a scale. In essence, it is a measure of how well the graphical display captures
variation in the data. The first axis has the largest eigenvalue (explains the
greatest variation in the data), while the second axis has the next largest value.
Jongman and others (1995) indicate that the first two axis generally capture most
of the valuable information. They suggest ignoring the third and higher axis due
to the generally limited amount of information contained within them.
Eigenvalues range from 0-1. A value of 0.5 or greater for the first axis generally
indicates a good distribution of scores, and, subsequently, an explanation of the
variation inherent in a system (Jongman and others 1995). Lower values are not
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rejected but merely indicate that less variation was captured or explained. The
data can still provide important insights and useful information.

It should be noted that DCA should not be considered as statistical validation
with confidence intervals, but as a tool by which to predict general trends and
establish basic conclusions. The ordination itself does not provide definitive
results. A subsequent, independent step is required by the observer once the
ordination analysis is completed (Jongman and others, 1995). For this study, the
procedure involved interpreting the graphical ordination displays to predict the
relationship with the environmental parameters influencing the various study
sites (Gauch 1982). Observations in the field and knowledge of the ecological
requirements of the species within the stands were instrumental in predicting
factors influencing the various communities. However, where only a limited
number of samples were collected for a particular community, the correlation
with environmental factors and with other communities becomes more difficult
to gauge. A series of graphs, which display these results in conjunction with
interpretations for each of the figures, have been provided in the following
Results section.

RESULTS

Sorensen’s Similarity Indices

The Sorensen’s similarity indices applied in this study were used to predict the
relationship between stands both as a function of the presence of mutual species
(presence/absence index), and with the added correlation measure that
compared coverages for each pair of shared species (presence/absence index
weighted with canopy cover). Similarity scores were most valuable when used in
conjunction with the original field data, and provided insights useful in the
development of the descriptions and successional placement of some of the
types. In general, one or two similar, dominant species with elevated coverages
influenced the weighted index score dramatically. Sorensen’s similarity indices
were calculated for pairs of species primarily from stands within individual
vegetation types. Similarity scores for stands categorized within each type could
vary over a wide range due to variations in species composition and coverages
(range: 0-1, max.: 1.0, min.: .08). Differences in elevation, topography and overall
geographic location are thought to account for much of this variation. The
successional stage of the stands at the various sites, as well as historic
disturbances, may also explain the presence or absence of some species and
disparities in similarity scores.
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Ordination Analysis
Detrended Correspondence Analysis (DCA) was the main ordination method
used in this study. Due to the heterogeneity of vegetation communities present at
the landscape level, and the sheer numbers of species and the complexity of
interactions with one another and the various, associated environmental factors,
sites were broken down into three general categories according to the tallest,
dominant vegetation layer at each site: trees, shrubs, and herbaceous species.
These three categories parallel the initial break in the dichotomous key in the
Classification and Management of Montana’s Riparian and Wetland Sites (Hansen and
others 1995) and follow the hierarchical organization of the classification. (The
development of a similar key, as the final step in this classification process, is
described at the end of the Results section). DCA analysis was applied to each of
these categories; however, at this level, the amount of noise, or variation of the
vegetation communities, prevented the ordination programs from deriving
meaningful results. The groups were divided again, paralleling the next break in
the dichotomous key, which resulted in six categories: coniferous tree and
deciduous tree comununities, willow shrub and non-willow shrub communities,
and graminoid and forb herbaceous communities. This subsequent division
provided enough homogeneity within the individual categories, while limiting
the number of stands to be compared for each individual test, to allow the
ordination programs to analyze the data with moderate success.

The following graphs, representing the distribution of vegetation communities
sampled in the field, are the results of the analysis for each of six basic life form
layers: conifer forest types, deciduous forest types, willow shrub types, non-
willow shrub types, graminoid types, and forb types. Interpretations for each of
the graphs have been provided with these figures. The communities are defined
according to species composition and coverage. The legend to the right of each
graph indicates the types of vegetation communities sampled and analyzed for
each graph. Each sample is designated with a symbol marking the score assigned
to it during the DCA analysis. Habitat types are denoted with an HT and
community types with a CT. Series refers to a collection of habitat types in which
the common upper story tree component has more than one dominant under
story layer, generally as a result of slight differences in physical site conditions
(Hansen and others 1995). Types within a series are more closely related to one
another than to other types, and tend to be grouped together by the ordination
analysis. The number in parenthesis following each vegetation type reflects the
number of samples collected for each particular type.
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Figure 5. Detrended Correspondence Analysis - coniferous tree types

Stands classified as coniferous vegetation types (Fig. 5) for DCA appear to be
distributed (Axis 1) along a defined gradient according to the dominant
overstory species. Axis 1 accounts for 50% of the variance of the data. Careful
scrutiny of the physical site parameters and vegetation features of each of the
sites suggests a moisture gradient is influencing the distribution of these
communities. Picea spp. (spruce) generally occupy wetter environments with
neighboring Abies lasiocarpa (subalpine fir) communities, while Pseudotsuga
menziesii (Douglas fir) stands inhabit zones at the drier end of this riparian
spectrum in conjunction with Juniperus scopulorum (Rocky Mountain juniper).
The Pinus flexilis (limber pine) stands appear between the Pseudotsuga menziesii
(Douglas fir) and the Juniperus scopulorum (Rocky Mountain juniper) clusters, and
have been documented in close proximity to each of these communities during
field surveys. These observations suggest that Pinus flexilis (limber pine) may
represent a potential seral stage within either of these associations or potentially
occupies a location on the landscape as a climax between these drier, riparian
communities. Additional observations in the field may aid in this determination.
The vertical axis (Axis 2) accounts for approximately 30% of the variation
between stands. No obvious environmental trends could be interpreted for the
distribution, possibly indicating a combination of parameters influencing sites
along this axis.
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Figure 6. Detrended Correspondence Analysis - deciduous tree types

Axis 1 of the DCA ordination illustrates a good separation of the discrete .
deciduous tree vegetation types (Fig. 6). Although the eigenvalue accounts for
only 45 % of the variance, or distribution of species, the clusters of the various
types are evident. The stands may be aligned along a minor elevation gradient, at
least within the species clusters. The three stands of Populous tremuloides (quaking
aspen) to the far right hand side of the graph occur above 2,100 m (7,000 ft),
while those stands closer to the center of the graph occur around the 1,600 m
(5,500 ft) range. However, elevation distributions within the Populus angustifolia
(narrowleaf cottonwood) cluster near Axis 2, and Populus trichocarpa (black
cottonwood) group near the center of the graph, are less well defined. Axis 2,
representing the vertical distribution of stands, accounts for approximately 32%
of the variation between stands. While the types are still clustered, no
environmental trends were apparent, suggesting the subtle influence of one or
more environmental factors, or potentially the combined effect of numerous
factors. However, note that the Acer negundo (box-elder) habitat type stands and
the Elaeagnus angustifolia (Russian olive) community type stands are distributed
at opposite ends of the axis. This placement indicates that there are little, if any,
species common to both communities, although they have been observed
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growing adjacent to each other as part of a larger mosaic across broad riparian
zones. The limited number of stands collected, and the fact that Elaeagnus
angustifolia (Russian olive) is documented as a European exotic while Acer
negundo (box-elder) is a native which forms climax riparian forests, indicates that
further sampling is necessary to better understand these community interactions.
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Figure 7. Detrended Correspondence Analysis - willow shrub types

The overall pattern of the DCA analysis for willow shrub types (Fig. 7) represents
clusters for the distinct communities. However, there is much overlap between
the various groups. This distribution is not unlike the complex of willow species
often observed in a repeating, patchwork mosaic dominating wide, active
floodplains. Axis 1 accounts for over 40% of the variance of the data, while Axis 2
represents approximately 33% of this distribution. The upper left corner of the
graph, near Axis 2, represents higher elevations (2,100 m, 7000 ft), and moist
climates. Salix drummondiana (Drummond willow) often occurs in these
subalpine environments, in addition to Salix geyeriana (Geyer willow), which is
near the upper end of its range (Brunsfeld and Johnson 1985). Salix exigua
(sandbar willow), a pioneer, shade intolerant species, is a generalist which
inhabits a wide range of sites, ultimately modifying them for invasion by later
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seral species. The wide distribution of Salix exigua (sandbar willow) stands in the
center of this graph predicts this life history strategy. The display of both Salix
lasiandra (Pacific willow) and Salix lutea (yellow willow) communities is also
widely distributed. These community types may also be found on a variety of
locatiens, acting as mid- to late-seral stages in many places. Salix lutea (yellow
willow) may also represent a climax community on certain sites as well (Hansen

and others 1995).
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Figure 8. Detrended Correspondence Analysis - non-willow shrub types

The DCA analysis for non-willow shrub types (Fig. 8) appears to have
disseminated the stands across a moisture gradient along Axis 1. The shrub
communities Betula occidentalis ( water birch), Alnus incana (mountain alder), and
Cornus stolonifera (red-osier dogwood) found on more moist sites, occur to to the
left side of the graph. The Prunus virginiana (common chokecherry) and Acer
grandidentatum (big-tooth maple), to the right side of the graph, are located on
generally drier areas. Axis 1 accounts for 47% of the variance of the data. The
vertical axis, Axis 2, accounts for approximately 36% of the variation between
stands. This axis appears to have established according to a disturbance regime.
Rosa woodsii (woods rose) and Crataegus spp. (hawthorn), at the bottom of the
graph near Axis 1, are the most common disturbance-induced communities of
the non-willow types. Alnus incana (mountain alder) and Cornus stolonifera (red-
osier dogwood), towards the upper left corner, are present on more natural
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settings. Prunus virginiana (common chokecherry) and Acer grandidentatum (big-
tooth maple), situated in the middle of the axis, may be found in both moderately
disturbed areas and more natural environments. The lower left corner of the
graph may represent an area of ecotones, where species compositions are shifting
as stands degrade or recover , or compete for resources and space.
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Figure 9. Detrended Correspondence Analysis - graminoid dominated types

The graminoid dominated stands (Fig. 9) classified by DCA appear to be
distributed along a definitive gradient across Axis 1 (42% variance). However, no
apparent environmental trends can account for this distribution. Axis 2, on the
vertical plane, accounts for 35% variation of the stand placement. No discernible
environmental features predict the dissemination of communities along this axis
either. A combination of environmental parameters, rather than any singularly
dominant trait, may be responsible for the distribution of the vegetative
communities displayed by the ordination. It should be noted that both axes
exhibit polar distributions of the distinct vegetation types. In general, these types
form monocultures on the landscape, with elevated coverages for the dominant
species. The ordination accounted for these trends by creating tightly grouped
clusters of the individual vegetation types, and by segregating them along each
of the axes. Where stands exhibited greater diversity, placement became less
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distinct. For instance, one of the six Scirpus acutus (hardstem bulrush) stands
contained moderate coverage of Eleocharis palustris (common spikesedge), and
was subsequently placed within that cluster centered at the bottom of the graph
(Fig. 9). Inherent difficulties arise with graphical interpretation, however, when
the number of samples in any one category is too low. In this case, four
vegetation types were represented by only one stand. Two of these stands were
designated as an endpoint for each of the two axes. This placement by the
ordination, which identifies these stands as completely dissimilar from the
stands at the other end of the axes, could potentially skew the data if the limited
information on the single-sample types does not adequately represent the full
range of characteristics exhibited by these communities. Additional samples of
all of the communities, and especially the four single-sample types, should be
collected to provide a more accurate assessment of the vegetation types.
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Figure 10. Detrended Correspondence Analysis - forb dominated types

The DCA analysis of forb dominated types (Fig. 10) has resulted in the polarized
placement of stands along both Axis 1 and Axis 2, although the distribution of
communities along Axis 1 appears more as a gradient. Axis 1 explains 44% of the
horizontal distribution of points, while Axis 2 accounts for 43% of the vertical
variation. Similar to the graminoid-dominated communities, the forb-dominated
communities also form monocultures, with dense coverages typical for the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



42
dominant species. Typha latifolia (common cattail) communities represent a foci at
the origin of the graph, with 4 sites lumped together. However, three other Typha
spp. (cattail) stands are located along the Axis 1 gradient in the middle of the
graph. At one location, the Butomus umbellatus (flowering rush) stand and a
Typha spp. (cattail) stand share Eleocharis palustris (common spikesedge) as a
common species with moderate coverages. At another location, a Typha spp.
(cattail) stand also contains Polygonum amphibium (water smartweed), so was
placed adjacent to the Polygonum amphibium (water smartweed) community. By
understanding the potentially confusing placements of these stands, the nature
of the Axis 1 distribution is clarified. The ordination has separated unlike stands
by the greatest possible distance to indicate complete dissimilarity between
vegetation composition and coverage, and grouped stands with similar
vegetative traits. However, the individual environmental factors which account
for the vegetative composition and distribution of these communities on the
landscape remains unclear. It should be noted that three of these vegetation
types represent only one sample, creating difficulties when looking for trends in
community analysis. Additional samples collected in the future may help to
alleviate this problem.

Vegetation Types

Following the final reorganization of the sampled stands into the individual
vegetation types, the key features of each habitat and community type were
isolated, assessed and defined for the purposes of designing a dichotomous key.
The key was patterned after the Key to Riparian and Wetland Sites of the Rocky
Mountains, Foothills and Intermountain Valleys of Montana found in the
Classification and Management of Montana’s Riparian and Wetland Sites (Hansen and
others 1995) and focuses on those species that are most diagnostic of each specific
type. The key identifies first the trees, then the shrubs, and finally the herbaceous
types. Within each of these major categories, the habitat types are identified first
followed by the community types. At this level, the key generally identifies the
wettest habitat types first followed by the drier habitat types. The same order is
generally used when identifying the community types (Hansen and others 1995).

A total of 45 types, from approximately 230 sites, were described in this
classification: 16 tree habitat types (8) and community types(8); 14 willow /shrub
habitat types(2) and community types(12); 2 sedge habitat types(1) and
community types(1); and, 13 non-sedge habitat types(6) and community types(7).
Five new types, not previously described by other existing classifications, are
included within this total and are described in this classification. Approximately
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4% of the samples collected during the 1995 inventory were not classified. These
stands were considered transitional stands potentially representing ecotones or
were listed as undetermined due to lack of sufficient information for placement
in the classification. These isolated stands were designated for further analysis as
the classification continues to develop, but were not included in the current draft.

An index of the types is located at the beginning of this document after the table
of contents on page vi.

Table 2 provides information concerning the geographic distribution and
abundance of the habitat types and community types found in southern and
eastern Idaho. Distribution is divided according to BLM Resource Area.
Abundance falls into three categories; major, minor, and incidental. Types
characterized by major abundances occupy extensive acreages in some portion of
the riparian or wetland zone. Types are considered to have minor abundances if
they rarely occupy large areas, although they may occur frequently in riparian or
wetland zones. Incidental types only rarely occur in riparian or wetland zones
and with minimal acreages. A dash “—” in this table indicates that the type
essentially absent from a particular resource area. (Hansen and others 1995).

Table 2. Abundance and distribution of riparian and wetland habitat types (h.t.) and community
types (c.t.) in eastern and southern Idaho study area

Number of BLM Resource Area(s)!

Type Stands ML BB Po
Coniferous Forest Types
Abies lasiocarpa/ Streptopus amplexifolius h.t, 4 minor — incidental
Juniperus scopulorum/Cornus stolonifera h.t 7 major major major
Picea/Cornus stolonifera h.t. 3 minor — incidental
Picea/Galium triflorum h.t. 1 incidental — —
Pinus flexilis c.t. 2 incidental - —
Pseudotsuga menziesii/Cornus stolonifera h.t. 6 major major major
Deciduous Forest Types
Acer negundo/Prunus virginiana h.t. 2 minor — incidental
Elaeagnus angustifolia c.t. 1 incidental incidental minor
Populus angustifolia/Cornus stolonifera c.t. 4 major — minor
Populus angustifolia/Herbaceous c.t. 9 major — minor
Populus angustifolia/Symphoricarpos occidentalis c.t. 1 major — minor
Populus tremuloides/Cornus stolonifera h.t. 12 major minor minor
Populus tremuloides/Osmorhiza occidentalis h.t. 3 minor — incidental
Populus trichocarpa/Cornus stolonifera c.t. 7 major incidental —
Populus trichocarpa/Herbaceous c.t. 2 major incidental —
Salix amygdaloides c.t. 2 incidental — —
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Type Stands ML BB Po
Willow Shrub Types
Salix bebbiana c.t. 2 minor — minor
Salix drummondiana/Calamagrostis canadensish.t. 1 incidental — —
Salix exigua c.t. 15 major major major
Salix geyeriana/Carex rostrata h.t. 2 major — incidental
Salix geyeriana c.t. 2 major - — major
Salix lasiandra c.t. ) minor minor minor
Salix lutea c.t. 7 major major major
Non-Willow Shrub Types
Acer grandidentatum c.t. 4 incidental —_ incidental
Alnus incana c.t. 2 minor minor minor
Betula occidentalis c.t. 7 major major major
Cornus stolonifera c.t. 5 incidental incidental incidental
Crataegus succulenta c.t. 6 incidental incidental incidental
Prunus virginiana c.t. 3 incidental incidental incidental
Rosa woodsii c.t. 1 minor major  minor
Sedge Types
Carex nebrascensis c.t. 1 minor minor minor
Carex rostrata h.t. 2 major minor minor
Non-Sedge Types
Agrostis stolonifera c.t. 1 incidental — incidental
Butomus umbellatus c.t. 1 — — incidental
Eleocharis palustris h.t. 5 major minor minor
Hordeum jubatum c.t. 2 minor — incidental
Phalaris arundinacea h.t. 8 minor minor minor
Phragmites australis h.t. 1 incidental —_ incidental
Poa pratensis c.t. 4 major minor minor
Polygonum amphibium c.t. 1 incidental incidental  minor
Scirpus acutus h.t. 6 major minor major
Scirpus pungens h.t. 1 incidental — incidental
Sparganium emersum c.t. 2 —_ — incidental
Typha latifolia h.t. 7 major major major
Wyethia amplexicaulis c.t. 1 incidental -— —

1 BLM Resource Areas:

ML = Medicine Lodge Resource Area
BB = Big Butte Resource Area

Po = Pocatello Resource Area

Descriptions of each type were developed primarily from the information

collected during the 1995 inventory. The format for these descriptions follows the
Classification and Management of Montana’s Riparian and Wetland Sites (Hansen and
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others 1995). Management information was obtained primarily from the
Montana classification (Hansen and others 1995), although where new types
were developed or where types from other classifications were incorporated,
management strategies were assimilated from other sources. Some types
observed during the 1994 inventory were not sampled during 1995 due to
constraints on time and personnel. A list of these potential types are provided in
Appendix C.

DISCUSSION

Overview

Idaho is an extremely diverse state characterized by a wide range of landforms
extending from desert to alpine environments. No two vegetation communities
are precisely alike due to differences in climate, parent material, topography,
elevation, disturbance regimes and a host of other variables. The site
classification concept used in this study is based on the premise that vegetation is
a surrogate reflecting the cumulative effects of the various elements at work at
different locations across the landscape. The scale designation appropriate for
this classification is applied at the species level, and stresses the those species
present on site as best typifying the principal forces acting there.

This approach has resulted in a classification that establishes baseline
information for riparian and wetland zones in southern and eastern Idaho and
provides land managers with the knowledge essential to develop appropriate
management strategies and policies. Two fundamental aspects of the
classification that increase its appeal to land managers are the dichotomous key
and the successional hierarchy created through the habitat type framework. The
dichotomous key offers a simplistic approach toward identifying vegetation
types on the landscape. Users, with a limited amount of floristic knowledge,
need only identify essentially the dominant species, and some indicator species,
on a site in order to use the classification. Type descriptions provide species lists,
summarize physical site parameters, outline successional trends and present
viable management strategies. The classification has the potential for widespread
application by a broad spectrum of users. The second main advantage of the
classification is the successional framework inherent with the habitat type
concept. The habitat type represents the land area that supports, or has the
potential to support, the same climax vegetation wherever it occurs (Daubenmire
1968). The climax vegetation, or riparian association, represents the endpoint of
succession on a site. Community types, intermediate, seral plant communities
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with similar floristic components in all structural layers, represent the
intermediate stages of succession. They can be organized within the framework
of the habitat type system to form a successional hierarchy which may be used to
predict the pattern of community replacement from the pioneer to climax stage.
Projection of potential, future vegetation communities in an area provide land
managers with an additional tool with which to develop future strategies and
formulate realistic goals.

Classifications, like the communities they describe, are dynamic by nature. The
research conducted for this project represents only the first of potentially many
drafts of a comprehensive riparian and wetland classification system for the
entire state. New types are discovered as a greater percentage of the landscape is
sampled, and existing types are further refined. Three seasons of riparian
inventory in eastern and southern Idaho have provided the framework for this
riparian classification; however, there remains considerable area to be sampled,
and potentially many new and existing types to be described or redefined.

Considerations and Recommendations

One difficulty which arises with any classification in its infancy is the limited
number of samples (n) collected for each type. These limitations become readily
obvious when the results are displayed on the DCA ordination graphs, especially
for the forb dominated and graminoid dominated vegetation types, some of
which may be represented by only one or two samples. Increasing the number of
samples collected for each vegetation community may help to capture more of
the variation for each individual type. As documentation for each of the types
increases, underlying trends not readily observed, or potentially obscure
relationships between, or even within, communities may be discovered. Future
research, both within the study area and in other regions of Idaho, are necessary
to provide a more detailed range of physical site and vegetation features of
existing types, and to ensure that all reoccurring site types found in Idaho have
been sampled and described.

Funding sources, an essential ingredient for any project, may impose inherent
limitations on the project design as well. The Idaho Falls BLM provided the
funding for this research; therefore, samples were restricted primarily to those
public lands owned, managed, and/or leased by the BLM. BLM properties in
southern and eastern Idaho are extensive and provided a wide range of
environments and communities for the initial survey. However, Forest Service
lands, state lands, and private lands comprise a considerable portion of the
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landscape in the project area as well. The classification, while widely distributed,
is not necessarily comprehensive. The land along most rivers and many
reservoirs is owned privately, and alpine zones along the various mountain
ranges are managed primarily by the Forest Service. Exclusion from many of
these areas reduces the sampling variability of many types and prevents the
collection of potential new types as large tracts of land remain unexplored.

The issue of disturbance is another obstacle that any land management
document must address. Locating undisturbed communities can be difficult on
BLM lands in Idaho due to both current and past disturbances from agriculture,
livestock, timber and/or mining practices. While private land may also be subject
to severe disturbances, some areas were observed to exhibit less impact from
human activities. Access to these lands might offer insights to certain vegetation
communities in more natural settings where prolonged and/or frequent
disturbance has been limited historically. However, due to past disturbances,
some natural climax or late seral vegetation communities may be scarce. In some
cases, certain communities may have been eliminated completely. Conditions on
the landscape may have altered to a degree that even with a local seed source
available, some communities may be unable to compete with existing vegetation,
and are ultimately lost from the system. While predicting the potential future
climax or late-seral communities for various sites (habitat types), the
classification reflects the potential vegetation in a region and not historically
documented communities which may no longer represent a functioning
component of the ecosystem.

The analysis of the sampled stands with Sorenson’s similarity indices suggests
discriminate application of the tests in order to obtain meaningful results most
effectively. Comparisons between stands for each of the different vegetation
types generally resulted in low numbers, as would be expected when comparing
vegetation composition and coverages between the discrete types. However, the
similarity scores calculated for stands within individual vegetation types was
more informative. Scores between stands within a single type, expected to range
from moderate to high, were widely divergent in some instances. Such
inconsistencies elicited additional scrutiny and speculation about stands
identified as outliers. Occasionally, existing relationships could be confirmed, or
overlooked or obscure patterns could be discovered. Different successional
phases, past disturbance regimes, and inadvertent sampling of ecotones often
accounted for much of the variation when stands exhibited poor correlation.
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The ordination of stands with Detrended Correspondence Analysis emphasized
two important underlying factors that must be addressed when analyzing data
sets. The first introduces the previously addressed problem of limited data
collection. Inherent difficulties arise with graphical interpretation when the
number of samples in any one category is too low. A vegetation type,
represented by a single sample, may skew the ordination analysis. If the single-
sample type does not adequately represent the full range of characteristics
exhibited by that type, its alignment with the other stands within the ordination
may be inaccurate. Samples may need to be excluded from the analysis until
additional samples of the single-sample communities are collected to provide a
more accurate assessment of community plasticity. The other complication arises
with a large collection of samples representing a variety of vegetation types
potentially influenced by multiple environmental factors. In this study, the
complexity of interactions at broader scales effectively reduced the ability of the
ordination program to arrange data samples in two and three dimensional space
to reveal potential trends in the underlying data. Data sets must often be sub-
divided into groups, and sometimes further divided into sub-groups, as in the
case on this study, before interpretable results are achieved. Division breaks can
be established according to a variety of factors depending on what parameters
are considered most influential in an area or for certain vegetation types. The
dominant lifeforms of the various types were selected for the initial division
break in this study, mainly because the dichotomous key and hierarchical
organization of the types in the classification are based primarily upon lifeform
structure. Other studies, with different objectives, will want to emphasize other
characteristics upon which to base subdivisions.
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KEY TO WETLAND AND RIPARIAN SITES OF
BLM LANDS IN EASTERN AND SOUTHERN IDAHO

BACKGROUND

1. This classification is the product of three seasons of research collected during the 1994, 1995,
and 1996 summer field sessions. Surveys in 1994 were conducted by the Riparian and
Wetland Research Program (University of Montana) on BLM lands in the Upper Snake
River District, which includes the Medicine Lodge, Big Butte, Pocatello, Mallad and Snake
River Resource Areas. The 1994 inventory served as a pilot study for the draft Idaho habitat
type classification system. A tentative list of potential habitat and community types was
derived from the work conducted in 1994 in preparation for field work in 1995 and 1996.
Surveys in 1995 and 1996 were restricted primarily to BLM properties in the Medicine
Lodge, Big Butte, and Pocatello Resource Areas as a result of funding sources. These
vegetation type surveys were designed specifically for the purposes of developing a
classification and represent the majority of the information contained in the type
descriptions. The following descriptions of the vegetation types and the key are modeled
after the Classification and Management of Montana’s Riparian and Wetland Sites (Hansen and
others 1995). Constraints on time and the number of field crews in 1995 and 1996 prevented
crew members from collecting samples of all potential vegetation types listed during the the
1994 inventory. However, a list of these potential types is provided in Appendix D.

2.  The key identifies first the trees, then the shrubs, and finally the herbaceous types. Within
each of these major categories, the habitat types are identified first followed by the
community types. At this lower level, the key generally identifies the wettest habitat types
first followed by the drier habitat types. The same order is used when identifying the
community types.

3. The key identifies the site potential; if that is not possible due to disturbance, both natural
(e.g., recently deposited alluvial bars) and/or human-caused (e.g., livestock, logging), the
key will then “drop” into a community type. Reminder: This publication describes several
major seral plant communities (community types) that are stable for time frames important
for making land management decisions. The possible potential(s) for the site can be
projected by reading the discussion in the Successional Information section of each
community type.

4. Onseverely degraded sites, the user should look at similar positions on the landscape that
are less disturbed and estimate what could be there. Then read the type description before
making a determination.
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5. Most of the conifer stands sampled were successionally late seral to climax, while all other
types (deciduous trees, willows, non-willows shrubs, sedges, and herbaceous non-sedges)

were sampled from early seral to climax.
- INSTRUCTIONS

1. Accurately identify and record the canopy cover for all indicator species. The indicator
species are those species used in the key.

2. The plot being classified must be representative of the stand as a whole. If not, take another

plot. Environmental or vegetation uniformity is a primary consideration in plot selection.

3. Identify the potential lifeform using the Lifeform Group Key. Generally a tree species is
considered successfully reproducing if 10 or more individuals per acre (25/ha) occupy or
will occupy the site.

4.  Within the correct lifeform group, key to the Habitat Type or Community Type by following
the key literally. All conditions stipulated for each couplet must be satisfied in order to
make a correct determination. The first set of conditions to satisfy the site characteristics
should supply the correct classification.

5. Determine the correct Phase (if appropriate) by matching stand characteristics with phase
descriptions for the habitat type. The first phase description that matches the stand is the
correct one. Knowledge of a specific phase may be very important in the development of
management prescriptions.

6. Insites where the vegetation is obviously depauperate (unusually sparse) because of heavy
grazing or browsing pressure, dense shading, or duff accumulations, adjust the key
downward to reflect the reduced canopy cover. For example, when the key refers to a plant
with at least 5 percent canopy cover, the amount would be reduced to needing only 1
percent canopy cover. Extrapolation from the nearest non-depauperate condition

occurring on a comparable site will assist in the correct determination of the type.

In addition, when classifying a site, be aware of and avoid microsites. Microsites are small
areas that are atypical for the stand as a whole. Examples include windthrow pockets filled
with colluvium /alluvium or raised hummocks of willows growing on either active or

abandon beaver dams comprised of woody materials.
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7. Insites that are heavily impacted by grazing or browsing pressures, look around to see if

you see ANY shrub or tree growth or remnants (stumps). In extreme situations, the potential
natural community (such as a willow habitat type) may be present only in the form of
dwarf-looking, widely scattered individuals. If this is the case, again adjust the key
dewnward to reflect the reduced canopy cover. Once again, extrapolation from the nearest
non-grazed or non-browsed condition occurring on a comparable site will assist in the
correct determination of the type.

8. Habitat type or community type can generally be projected for a site in an early seral stage
by examining the closest site(s) having the same site conditions (soils, hydrologic
characteristics, position on the landscape, etc.).

9.  Caution! The potential of a site may change if there is a change in the soil and/or water
characteristics of the site.

10. Warning! The key is not the classification! Validate your determination by comparing the
site characteristics with the written description of the type. Be aware that the
environmental conditions described in the text are from both sampled sites and personal

observations and may not include all the sites on the landscape in which the type is found .

Key to Life Form Types

1. Coniferous trees present AND successfully reproducing (10 or more trees per acre} AND NOT
restricted tO MICIO SHES.......ccvvivmrrmceerricrere e Coniferous Forested Types (p.22)

1. Coniferous trees absent OR, if present, NOT successfully reproducing AND/OR restricted to
microsites

2. Deciduous trees present AND successfully reproducing (10 or more trees per acre) OR
with a combined canopy cover of at least 25 percent, AND NOT restricted to
INUCTOSIEES o cvci et sse s Deciduous Forested Types (p. 23)

2. Deciduous trees absent, OR if present, NOT successfully reproducing AND with a
combined canopy cover of less than 25 percent, AND/OR restricted to microsites......
3. Shrub species present with a combined canopy cover of at least 25 percent and not restricted to

IMUCTOSIEES. ....ctiviiiiiiiiiinii st srb e s sr s enens Shrub Types (p. 25)

3. Shrub species absent or, if present, not successfully reproducing and/ or restricted to microsites
..................................................................................................................... Herbaceous Types (p. 27)
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KEY TO CONIFEROUS FOREST TYPES

* Coniferous trees present AND successfully reproducing
(10 or more trees per acre), AND NOT restricted to microsites

1. Abies lasiocarpa (subalpine fir) present and reproducing successfully........ccoeeeeeirvcnnccnninnnne 2
1. Abies lasiocarpa (subalpine fir) absent or, if present, NOT reproducing successfully...................... 3

2. Streptopus amplexifolius (twisted stalk), Mitella breweri (Brewer’s mitrewort), Mitella
pentandra (five-stamened mitrewort), Senecio triangularis (arrowleaf groundsel),
individually or in combination, with at least 1 percent cover, OR presence of
Gymnocarpium dryopteris (0ak-fern)........cevniiviinninriinnccnnccsnenneinnnns Abies lasiocarpa

IStreptopus amplexifolius (subalpine fir/twisted stalk) Habitat Type (p. 30)

2. Streptopus amplexifolius (twisted stalk), Mitella breweri (Brewer’s mitrewort), Mitella
pentandra (five-stamened mitrewort), Senecio triangularis (arrowleaf groundsel),
individually or in combination, with less than 1 percent cover, AND absence of

Gymmnocarpium dryopteris (0aK-fEIMN) ...t 12

3. Picea spp. (spruce) present and reproducing successfully........covieiiiirnereerieccieie e, 4

3. Picea spp- (spruce) absent or, if present, NOT reproducing successfully..........ccocorrvnnreirnnncnen. 6
4. Cornus stolonifera (red-osier dogwood), Alnus incana (mountain alder), or willow

SPECIES PIESEINE....tiuiiieiiiiiiee ettt et st s b s s s e b b e a bbb b e s s b et ar s

................. Piceal/Cornus stolonifera (spruce/red-osier dogwood) Habitat Type (p. 39)

4. Cornus stolonifera (red-osier dogwood), Alnus incana (mountain alder), or willow
SPECIES ADSEINE. ...ttt e st sr b s s e s s aaeas 5

5. Site containing at least TWO of the following moist site indicator forbs: Streptopus amplexifolius
(twisted stalk), Galium triflorum (sweetscented bedstraw), Actaea rubra (baneberry), or
Thalictrum occidentale (Western MEAAOWTIUR).......ccovvrrircriniesterreeerersrerstesssssssssonaesresssossonarasscornsasss
....................... Piceal/Galium triflorum (spruce/sweetscented bedstraw) Habitat Type (p. 44)

5. Site lacking at least TWO of the following moist site indicator forbs: Streptopus amplexifolius
(twisted stalk), Galium triflorum (sweetscented bedstraw), Actaea rubra (baneberry), or
Thalictrum occidentale (WesStern MEAAOWIUER).......ccviviermmrecririscsiisissisessistcsnisaassaress s rorasssssasans 12

6. Pseudotsuga menziesii (Douglas fir) present and reproducing successfully ..........c.rveenee. 7

6. Pseudotsuga menziesii (Douglas fir) absent or, if present, NOT reproducing successfully

7. Cornus stolonifera (red-osier dogwood), Acer glabrum (Rocky Mountain maple), Prunus
virginiana (common chokecherry), Poa pratensis (Kentucky bluegrass) or Thalictrum
occidentale (western meadowrue), individually or in combination, with at least 1 percent
CANOPY COVEE.cvvititmmierriesititisesesimssststetsssasacasssesesssermsasnebsaeessesesenssmasarsiasossstasassssaenessstosaes Pseudotsuga

menziesii/ Cornus stolonifera (Douglas fir/red-osier dogwood) Habitat Type (p. 50)
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7. Cornus stolonifera (red-osier dogwood), Acer glabrum (Rocky Mountain maple), Prunus
virginiana (common chokecherry), Poa pratensis (Kentucky bluegrass) or Thalictrum
occidentale (western meadowrue), individually or in combination, with less than 1 percent

CATLOPY COVET .erurrrursmrrrairnisnsseossiaesessesessesss iisiasssessenssnsosssasestessssssssssessssasstsasestess sbbiesascnssessessbssnennesess 12
8. Pinus flexilis (limber pine) present and reproducing successfully........c.cccooonerriirivninccnee. 9
8. Pinus flexilis (limber pine) absent or, if present, NOT reproducing successfully ............ 10

9. Betula occidentalis (water birch), Prunus virginiana (common chokecherry), Equisetum arvense
(field horsetail), or Poa pratensis (Kentucky bluegrass) , individually or in combination, with
at least 1 percent canopy 