Affected Environment

Chapter 2 — Affected Environment
Planning Area Profile
The resource management plan planning area (RMP
area or planning area) includes all of the Lakeview
Resource Area (LRA) except for approximately 31,000
acres of the resource area managed by the Burns
District. The planning area also takes in 2,172 acres of
the Surprise Resource Area of the Susanville District in
Nevada for which the LRA has management responsibility (Map I-1).
This chapter describes the current condition, amount,
location, use, and demands etc., of each of the resources in the planning area that could be affected by
the actions described in Chapter 3.

History of the Resource Area
Indigenous people have lived in what is now the LRA
for thousands of years. Native American Tribes and
individual members continue to use these lands today
for traditional cultural practices, such as plant gathering and hunting. Europeans first entered this area in
1826, when Peter Skene Ogden of the Hudson Bay
Company crossed the area while exploring the Great
Basin. John C. Fremont, representing the United States
Government, explored the area in 1843. Fremont’s
explorations were published and widely read in the
United States, creating an interest in the West (Fremont
1956). However, because of the dry conditions, rugged
environment, and lack of farmable land, much of the
Great Basin was ignored. It served only as a transportation route for early settlers heading to California and
Oregon. The Oregon Central Military Road, which
was used to transport supplies from Eugene, Oregon, to
Fort Boise, Idaho, was created in 1867. While little
used, it began to open up to development what would
later become Lake County.
In 1866, the military established the first Camp Warner
on what is today Hart Mountain. The camp was later
moved to a location west of Warner Valley in order to
provide settlers and travelers protection from the
Northern Paiute Indians. Oregon became a state in
1859, when several transportation routes were bringing
large numbers of settlers into the State. In 1867, the
first settlers entered the Goose Lake Basin and soon
began settling throughout the region. New Pine Creek,
Oregon, the oldest town in Lake County, was established in 1869. Lake County was established by State
legislature in 1874. At that time, it included what is

presently Klamath and Lake Counties. The site that
was to become Lakeview had its first residence built in
1872 and was selected as county seat in 1876.
The decades of 1870 and 1880 saw the settlement of
much of the region and the establishment of towns
throughout the area. The main focus of settlement and
economic development was ranching and livestock.
Logging became a major focus in later years. Towns
and villages such as Paisley, Summer Lake, Silver
Lake, Fort Rock, Adel, and Plush served as trade,
supply, and civic centers for the ranches and homesteads that developed. Lands occupied were primarily
within the rich valley basins and river bottoms of the
area. The rest of the land was used primarily for open
range grazing and harvesting trees for lumber. To a
limited degree, mining also helped focus attention on
the area.
In the early 1900s, there was an occupation boom in the
Fort Rock and Christmas Valley area. Between 1902
and 1912, nearly all the available land within these
areas was homesteaded. For a few years, these settlers
were able to work and make a living with dry land
farming techniques. However, when rainfall diminished, the farms failed and were abandoned. Where
there had once been 18 post office locations, only two
survive today at Fort Rock and Christmas Valley. The
communities of Lakeview, Paisley, Silver Lake, Fort
Rock, Summer Lake, Christmas Valley, Adel, and Plush
remain the centers of civic life in the region, with
Lakeview being the largest community in the county.
Other locations, especially in northern Lake County,
have disappeared from the map.

Physical Characteristics
The LRA lies in the northwest portion of the Great
Basin. Traditionally, this area has been placed within
the Basin and Range Physiographic Province, which is
bordered to the north by the High Lava Plains Physiographic Province. Consequently, the planning area
displays the characteristics of both provinces. Anderson et al. (1998) divides the planning area into three
divisions: High Desert, Klamath, and Mazama Provinces. This division is based on physiography, geology,
and soils. Over 75 percent of the planning area is
classified as High Desert Province. The rest of the area
is classified Klamath Province (18 percent) and
Mazama Province (7 percent).
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the past have been affected by drought (BLM 1998g).

Physiography
The geology of this part of the Great Basin is characterized by uncompacted stream- and lake-deposited
sediments and a variety of volcanic and sedimentary
rocks. Some scientists estimate that these sediments
and rocks range in age from early Oligocene (38
million years ago) to Holocene (recent). They have
been displaced and broken-up by Miocene- to Pleistocene-age (15 million to 11,000 years ago) faults.
This has resulted in the north- to northwest-trending
mountains and valleys characteristic of this area.
These ridges and valleys are divided crossways by a
dominant northwest-southeast trending fault system,
and a northeast-southwest trending fault system. All
watersheds in the planning area are internally drained,
which is characteristic of the Great Basin. However, in
the geologic past, Goose Lake spilled into the Pit River,
which eventually reaches the Pacific Ocean.
Many of these undrained basins contain saline playa
lakes and large accumulations of alkali. The relatively
young volcanic eruptions of the High Lava Plains
Province is responsible for some of the outstanding
volcanic features found in the RMP area. Lava flows,
volcanoes, cinder cones, lava tubes, and explosion
features occur throughout the RMP area, with the
youngest of these in the Christmas Valley/Fort Rock
area.
The entire resource area is placed by some scientists
within the limits of Mesozoic (240 to 66 million years
ago) and Paleozoic (570 to 240 million years ago)
marine sedimentary basins. Significant accumulations
of hydrocarbon-bearing marine sediment may lie
beneath the younger volcanic and volcanic-derived
sedimentary rocks in some areas.
The elevation in the RMP area ranges from 4,103 feet
at Summer Lake to 8,456 feet at Crane Mountain.
Climate
The planning area has a semiarid climate with long,
cool, moist winters and short, warm, dry summers. The
average annual precipitation is between 8–18 inches,
depending on elevation, with the majority of moisture
coming in the winter and spring. Temperatures can
range from below 0 degrees Fahrenheit in the winter to
more than 90 degrees Fahrenheit in the summer.
Average monthly temperatures range from 28.7 degrees
in January to 62.5 degrees in July. However, freezing
temperatures can occur any time of the year. Climatic
data from elsewhere in the northern Great Basin and
southeastern Oregon indicates that 7 out of 10 years in

Plant Communities
Shrub Steppe
Ecological Provinces and Subbasins of Southeastern
Oregon
Introduction
Four hydrologic subbasins, as defined by the U.S.
Geological Survey (USGS) in the RMP area, are
centered around (1) the Paulina Marsh and Silver Lake
(Silver Lake Subbasin), (2) the Chewaucan Marsh
drainage into Lake Abert (Lake Abert Subbasin), (3)
the Warner Wetlands drainage (Warner Lakes
Subbasin), and (4) the Beaty Butte country (Guano
Subbasin), which drains into the Guano system. There
are also small, Bureau of Land Management (BLM)administered holdings within the Goose Lake drainage.
Remnants of Pleistocene pluvial (glacial melt and rainfilled) lakebeds exist in these four major drainages.
The evidence of these extensive inundations exist in
exposed shoreline terraces and visible wave-action
beach lines. Present-day climate is uniformly dry and
cold with frosts that can come any day of the year.
Climate varies widely from location to location at any
given time, both seasonally and from year to year, even
though the climate is generally dry with extremes of
cold and hot (Anderson 1998). Pollen records demonstrate that extreme changes can occur rapidly from year
to year and that resiliency of species is the norm;
predictability is not the norm (Miller and Wigand
1994).
The High Desert Province
The High Desert Province is characterized by large and
small closed basins surrounded by extensive terraces
formed by ancient lakes. Between the closed basins are
low basaltic ridges, hilly uplands, isolated buttes such
as Beaty Butte, mountains such as St. Patrick and
Warner, and block-faulted igneous formations such as
Abert Rim and Poker Jim Ridge. The rainfall varies
from 8 inches of precipitation at Plush to 10.2 inches
on Hart Mountain; average annual precipitation in this
province is 9.7 inches. On the northwest part of this
province, the boundary between High Desert and
Mazama Provinces is a belt determined by the pumice
mantle and/or lava flows from Mazama, Paulina, and
other volcanoes (Anderson 1998).
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When Europeans came to the High Desert Province, it
was occupied by the Klamath, Warm Springs, and
Northern Paiute Tribes (Aikens 1986). Today, these
Tribal people live in towns, on ranches, or on reservations (Klamath Tribes, Warm Springs Confederated
Tribes, Burns, or Fort Bidwell). Many of them were
hunter-gatherers and used the land as part of their
yearly collecting cycles. Archaeological evidence at
Connley Caves, pollen records from several sites in the
region, tree ring analyses, and paleontological evidence
from Fossil Lake, all help reconstruct past climates and
vegetation changes over time in this province (Aikens
1986; Aikens and Jenkins 1994)
According to the 1936 “Forest Type Map of Oregon,”
at that time stands of western juniper were on upland
areas scattered across the High Desert Province. In
1936, in the area north and northwest of Silver Lake,
juniper stands collectively covered an estimated 18,000
acres. From the vicinity of Cougar Mountain, scattered
juniper stands existed eastward nearly to Wagontire
Mountain; in 1936, they collectively covered an
estimated 185,000 acres. Natural stands of western
juniper in this province are usually associated with
rocky or very stony uplands, lava flows, and ridges
where understory vegetation is insufficient to burn
during wild fires. Ponderosa pine exists in a few places
in this province along the western edge and northwestern part of the province and on BLM land in the
northern part of Warner Mountains. These pines are
located where 18 inches of rain falls annually. An
ecological oddity, the Lost Forest, northeast of Christmas Lake Valley, contains ponderosa pine with some
juniper growing on sandy soils. This isolated sand
dune area receives only 8.7 inches of rain annually.
The isolated stand of pine lies about 25 air miles east
of the nearest pine forest, which is in the Mazama
Province.
The huge number of closed basins that typify the High
Desert Province include perpetually dry lakebeds,
lakebeds that are inundated infrequently and for short
periods, perpetual lakes that fluctuate in size over time,
and wetlands and marshes that are reasonably perpetual. Vegetation on the bottomlands and around
these lakes varies according to the frequency, depth,
and duration of inundations. This RMP area is almost
entirely a natural shrub-grassland steppe on uplands.
Sagebrush strongly dominates among a wide variety of
shrub species commonly growing in this province. At
least 30 shrub species on upland sites and 15 shrub
species on bottomland sites have been recorded consistently in this province. The sagebrush species and
subspecies are reasonably site-specific and related to
soils where they grow (Anderson 1998).

Predominate grass species in the arid shrub-grasslands
include bluebunch wheatgrass, Idaho fescue, Thurber’s
needlegrass, bottlebrush squirreltail, and Sandberg’s
bluegrass. The more arid, sand dune sites may include
Indian ricegrass, creeping wildrye, needle-and-thread
grass, and thickspike wheatgrass. Some forb species
are widespread in this province; however, a few are
specifically restricted to local situations and will be
discussed under the section on sensitive plant species.
The Klamath Province
The Klamath Province abuts the High Desert in the
southwest corner of the subbasin review area; the
division from the High Desert Province is based on
changes in soils. The Province boundary in the study
area begins at the Oregon/California border southwest
of Adel and extends north to Honey Creek. It then
extends west and northwest to Valley Falls, south of
Paisley, across Picture Rock Pass, and west about 5
miles south of Silver Lake into the headwaters of
Bridge Creek to the junction of the High Desert,
Klamath, and Mazama Provinces. The Klamath
Province is characterized by high elevation basaltic
mountains, such as Warner Mountains, Dead Indian
Mountain, and Winter Rim, although none of these
peaks reach timberline. The average annual precipitation for this portion of the Province is 14 inches, 35
percent of which falls between April and July. The
exceptions are Winter Rim, which averages 35 inches
per year, and Crane Mountain, which averages 65
inches annually (Anderson 1998).
At contact with Europeans, the Klamath Province was
inhabited by Modoc, Klamath, and Northern Paiute
Tribes, who used the RMP area seasonally for hunting
and plant gathering. These Tribal people had little
impact on the Province’s natural resources, although
they did use fire and other means of landscape manipulation (Aikens 1993).
According to the 1936 “State of Oregon Forest Type
Map,” which predates extensive logging activities,
about 70 percent of the Lake County part of Klamath
Province was covered by trees, primarily ponderosa
pine. Only about 1 percent of the Lake County part of
the Province was covered in juniper stands. As in the
Mazama Province, the Province was not heavily used
until after World War II (Stephenson and Boydstun
1994). Since then, radical changes in this province
include expanded juniper coverage and forest cutting
practices.
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The Mazama Province
The Mazama Province is characterized by a continuous
mantle of aeolian deposits of pumice and other volcanic materials that extend from Brothers in the north to
Buck Creek in the south, paralleling Highway 31 and
south to the junction of the three provinces. Most of
the Mazama Province lies between 4,000 and 5,000
feet and consists of hilly to mountainous topography
interspersed with basins. Innumerable large and small
buttes, cones, and ridges formed by volcanism dot the
landscape. Fields of raw lava and pumice are common.
The rainfall in this portion of the province demonstrates the “rain shadow” effect of the Cascades. The
Mazama Province averages around 18 inches per year,
compared to 145 inches annually in the Three Sisters
area to the west (Anderson 1998).
At contact with Europeans, the Mazama Province was
occupied by the Klamath, Warm Springs, and Northern
Paiute Tribes. These people used the area seasonally as
part of their collecting rounds and had few or no
permanent living areas other than winter encampments,
which were usually held in traditional locations
(Aikens 1993). Research indicates that precontact
people manipulated the landscape intentionally with
fire much more frequently than initially expected
(Gruel 1985).
According to the 1936 “State of Oregon Forest Type
Map,” which predates extensive logging activity in the
area, about 4 percent of the Mazama Province was
open and unforested (sagebrush), 10 percent was in
stands of western juniper, and 20 percent was in stands
of lodgepole pine (some related to fire activity). For
most of the entire Province and the area represented in
this study, 55 percent was covered by stands of ponderosa pine with some small areas including Douglas-fir
and other minor species. In the RMP area, there are
thick stands of bitterbrush as an understory and in
isolated communities (Anderson 1998).

level is the actual plant communities themselves. The
site-specific level consists of ecological sites, which
describe the potential for plant communities on specific
soils.
The uplands of the High Desert Province in Oregon are
almost entirely a natural shrub-grassland dominated by
different species of sagebrush. Sagebrush species are
very site-specific. Basin big sagebrush grows mainly
on sites having moderately deep, loamy soils, such as
those on droughty bottomlands and fans, while Wyoming big sagebrush is present almost everywhere
throughout the uplands of the province. The habitat is
similar to basin big sagebrush, but occurs on sandier or
more gravelly soils. Mountain big sagebrush is dominant above 5,500 feet on gravelly or stony upland soils.
Low sagebrush is strongly dominant on shallow to very
shallow stony upland lithic soils, but also grows mixed
among other sagebrush species on moderately deep,
very gravelly mountain slopes. Silver sagebrush is
found on some intermittent lakes and in areas around
playas inundated part of the year. Bud sagebrush
grows only on the most arid uplands in the province,
which are very shallow, very stony soils and are usually
alkaline in nature. The distribution of black sagebrush
is rare in southeastern Oregon, but it grows in several
extensive stands in the Province on the shallowest
soiled scablands (Anderson 1998; Kagan and Caicco
1996).
The existing general plant communities and acres of
coverage are described in Table 2-1 and in the following section.

Existing General Plant Communities

Big sagebrush shrubland: Big sagebrush shrubland is
the most common vegetative cover type in southeastern
Oregon. It appears as a mosaic with shrub-steppe
communities over much of the unwooded areas along
mountain range foothills and expansive extents in the
valley floor. There are several different mixtures of
plants within the big sagebrush mosaics. These are big
sagebrush (1) with perennial grasslands, (2) with
annual grasslands (cheatgrass), (3) within crested
wheatgrass seedings, (4) with a variety of shrubs, such
as squaw apple or bitterbrush, and (5) in some limited
areas on well-drained ash soils and in wetland mosaics.
Other plant combinations featuring sagebrush as the
dominant plant are big sagebrush (1) with spiny
hopsage, (2) with black greasewood, (3) with
shadscale, (4) with limited distribution of winterfat,
and (5) mixed with low or silver sagebrush.

Introduction: The vegetation in the planning area is
discussed at three levels. The top level is the entire
subbasin, which includes all three provinces. The mid-

Native grasses range from rare to abundant, depending
on site history and soil/water relations. Native perennial bunchgrasses include bluebunch wheatgrass,

Logging in that section of the Mazama Province within
the RMP area was minimal until after World War II.
Because of the lack of roads and transportation for
lumber, logging operations were small. One company
used a railroad to the Bend area. It was not until the
1980s that logging and replanting of trees began on a
large scale in this province (Tonsfeldt 1987, 1988).
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Sandberg’s bluegrass, Idaho fescue, Great Basin
wildrye, junegrass, needle-and-thread grass, Thurber’s
needlegrass, western needlegrass, and, in more disturbed situations, bottlebrush squirreltail. Introduced
grasses are primarily annual cheatgrass and perennial
crested wheatgrass.
Black sagebrush/grassland: Black sagebrush has a
limited distribution in the High Desert Province and is
considered a “rare type” there. This plant community
often occurs on shallow scabland soils on plateaus and
gentle slopes. The sites have extensive areas of
exposed rock and often do not have enough vegetation
to support wildland fires (see proposed Foley Lake
Area of Critical Environmental Concern [ACEC]/
Research Natural Area [RNA], Special Management
Areas section). Sandberg’s bluegrass usually is the
dominant grass that makes up most of the vegetation
cover; however, other bunchgrasses also occur on these
sites. Black sagebrush is the dominant, and often only,
shrub present on these sites. In some areas, these black
sagebrush stands can be extensive or occur in a mosaic
with low or big sagebrush. Occasionally, bitterbrush is
found as well. Gray rabbitbrush and Truckee green
rabbitbrush also occur on these sites.
Silver sagebrush/grassland: The silver sagebrush/
grassland community is usually found in playas, which
are moist, semi-alkaline flats or valley bottomlands.
Some of the playas are quite extensive. Silver sagebrush occurs in playas because of its tolerance of the
alkalinity and standing water. This tall shrub community is moderately- to widely-spaced. It grows in areas
that have been deflated (eroded by wind) and subsequently partially filled with sediment. Although
rhizomatous species such as creeping wildrye,
milkvetch, and cress occasionally occur, the understory
can be dominated by widely-spaced bunchgrasses, such
as Nevada bluegrass, mat muhly, and alkali grass.
Silver sagebrush is the dominant and characteristic
shrub of this community; however, green rabbitbrush is
a common associate.
Low sagebrush/grassland: Low sagebrush communities are found throughout eastern Oregon, generally on
areas with shallow, clayey soils of basalt origin. Low
sagebrush is the primary dominant, and often the only
shrub in the stand; however, Sandberg’s bluegrass is
also commonly found. Other associate grasses are
bluebunch wheatgrass, Idaho fescue, and bottlebrush
squirreltail. Low sagebrush is usually the dominant
vegetation in shallow soil and in rocky, claypan conditions that exclude the formation of other sagebrush and
shrub types. In many cases, low sagebrush does not
form extensive landscape-level covers but is part of the

large big sagebrush and sagebrush mosaic. The sites
have extensive areas of exposed rock and often do not
have enough vegetation to support wildland fires. Low
sagebrush can also occur within a quaking aspen
mosaic. In the spring, when the snow melts and soils
warm, these areas are rich in colorful diversity from the
perennial and annual wildflowers that grow there.
Mountain big sagebrush/grassland: Mountain big
sagebrush communities occur on plateaus, mountain
toeslopes, and stony flats with minimal soil development at high elevations in the High Desert Province.
This medium to medium-tall shrubland varies with
widely-spaced to fairly dense shrubs that occur on
deep-soiled to stony flats, ridges, and mountain slopes,
and usually in cool, moist areas with some snow. In
this community, Idaho fescue is the most common and
diagnostic grass. Mountain big sagebrush is the
dominant and only important shrub, but low sagebrush
can occur in some places. Other shrubs that can occur
are chokecherry, serviceberry, snowberry, bitterbrush,
and buckthorn. Occasionally, mountain big sagebrush
grows in snowbank areas or other moist sites within
this community. Few trees occur in this community,
but quaking aspen and mountain mahogany may be
present. This is a forb-rich community where paintbrush, potentilla, geum, lupines, and buckwheat species
are abundant.
Miscellaneous shrub/native perennial grassland:
Mountain mahogany shrubland is found on the steep,
rocky slopes and mountain ridges in southeastern
Oregon. It usually appears as a minor component
within the old growth western juniper woodland types
or transitions in and out of sagebrush steppe. This
cover type is commonly encountered but generally
exists as units too small to be mapped. This widelydispersed tall shrub community grows in rock talus,
rock outcrops, and in the soil pockets within the rocky
slopes along with big sagebrush. It can be the dominant overstory vegetation with occasional western
juniper and low sagebrush or bitterbrush, several
buckwheats, and some grasses (bluebunch wheatgrass,
Sandberg’s and Nevada bluegrasses, Idaho fescue, and
western and Thurber’s needlegrasses).
Bitterbrush communities are found in a medium-tall
shrubland steppe with bunchgrass or cheatgrass understory. Bitterbrush can be dominant or codominant with
big sagebrush. Idaho fescue is the characteristic native
bunchgrass, with bluebunch wheatgrass codominant at
lower elevations, while western needlegrass is dominant at higher elevations and where soils are sandier
(Anderson 1998). Rabbitbrush species are common
associates. Basin big sagebrush and mountain big
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sagebrush grow as codominants in some areas. Juniper
and ponderosa pine are occasionally found as isolated
individuals in this plant community.
Snowberry communities are found on steep slopes
between alpine habitats and riparian or sagebrush
steppe. They are usually in areas with some soil
development, north-facing, very steep slopes, and can
be in a mosaic with quaking aspen groves. Thurber’s
needlegrass, bluebunch wheatgrass, Idaho fescue, and
Sandberg’s bluegrass are found as understory. Many
forbs grow in the area with snowberry, as do mountain
mahogany, quaking aspen, and mountain big sagebrush.
Juniper can be found with these shrubs at lower
elevations.
Brush/clearings: These plant communities are the
result of human actions (such as physically removing
brush or timber harvest) or the result of fires (wild or
prescription).
Salt desert scrub/grassland—alkaline plant communities: This plant community occurs in the alkaline
playa lake basins of the northern Great Basin. It is
especially prominent around Lake Abert, Summer
Lake, Alkali Lake, and the Warner Lakes. These are
low to tall shrub communities comprised of dispersed
alkali-tolerant vegetation. Salt desert scrub is a “catchall” term that describes several different environments
more common in Nevada. On the most saline, seasonally flooded sites, black greasewood is dominant, and
winterfat is usually associated with droughty soils with
high carbonate content on alluvial fans and toeslopes.
Sites with better drainage support a variety of shrubs
and several holphytes (salt tolerant plants), such as
shadscale, hopsage, budsage, rabbitbrush, and grasses
such as saltgrass, bottlebrush squirreltail, and Great
Basin wildrye. Salt desert scrub is surrounded by big
sagebrush or sagebrush steppe cover types. The most
extensive areas are always associated with the large,
ephemeral lakes of the region. However, there are
numerous small pockets of this cover type scattered
sporadically throughout southeastern Oregon (Anderson 1998; Kagan and Caicco 1996). The proposed
ACEC for the Spanish Lake area is to preserve this
plant community study.
Lava land/sand dunes (vegetated): There are large
expanses of sparsely-vegetated lava fields with occasional isolated patches of tall shrub communities where
Wyoming and basin big sagebrush predominate and
low shrub communities may also occur. These include
barren, recent lava flows with no vegetation, lava flows
with big sagebrush inclusions, and flows which have
recently been invaded by vegetation. Bluebunch

wheatgrass, Sandberg’s bluegrass, needlegrass, Idaho
fescue, and junegrass occur in soil pockets in these
flows. However, bare lava characterizes large areas of
this type. While big sagebrush is the principal dominant plant, low sagebrush is also common at certain
sites. The two rabbitbrushes are also associates. Other
shrubs found are currants, bitterbrush, and desertsweet. The vegetated sand dunes have a variety of
grasses, especially Indian ricegrass, creeping wildrye,
and Great Basin wildrye, while only a few shrubs
survive on the dune systems. They are found within
the salt desert shrub community list.
Unvegetated ground: These areas can be wetland
playas that are seasonally wet and dry, bare rock areas,
open water, recent burns, barren lava fields or sand
dunes, and areas where no data is available.
Modified grassland—crested wheatgrass and
cheatgrass: Extensive grasslands in southeastern
Oregon that formerly were composed of native perennial bunchgrasses have today been planted with crested
wheatgrass seedings and/or have been invaded by
cheatgrass. Both of these species originated in Eurasia
but have adapted to this climate and soil.
Cheatgrass was inadvertently introduced in America
with cattle and in hay used for ballast in ships; this
annual grass can outcompete native grasses by germinating in the fall. Presently, these grasslands are used
primarily for spring grazing but provide little forage
value. Weedy native and exotic species may also be
present or even dominant. These large expanses of
cheatgrass can be the result of intense fires, repeated
burning of the same area, unsuccessful seedings,
historic overgrazing, repeated spring use, abandoned
farming, and other disturbances.
In the past, many contiguous acres were planted
predominantly with crested wheatgrass after wildland
fires. These communities remain a dominant crested
wheatgrass community for several years; then, depending on soil type and grazing pressures, native shrubby
species such as sagebrush and rabbitbrush begin to
invade. Forbs commonly found in this type of community include yarrow, milkvetch, arrowleaf balsamroot,
spreading phlox, salsify, and mullein. The ecological
integrity of such sites is low, especially over large
areas, because there are few mosaics of other plant
communities, little diversity of wild animal species that
use these communities, and disruption of corridors for
animal movement. Cheatgrass and noxious weeds may
also become established.
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Riparian Vegetation—Lotic Systems

dent ones).

Introduction

Structure and type of vegetation is critical to wildlife
and fish habitat, even when it does not control stream
morphology, condition, or function. Hardwoods, such
as quaking aspen, some taller willows, and cottonwood,
supply vertical structure for neotropical birds. As the
trees age and decay, cavity nesters make use of them.
Vegetation also supplies shade to the stream and helps
to cool the water. Leaves from hardwoods supply
nutrients to the riparian and aquatic system. In some
areas, these leaves can be the driving force as a food
source for aquatic macroinvertebrates, which in turn
become a food source for fish.

Riparian vegetation is dependent on the stream channel
type, duration of water availability, soil type and depth,
climate, and management history. Sedges, rushes, and
in some cases, willow and alder, dominate streams with
deeper soils and longer-lasting water. Boulder-dominated streams have pockets of vegetation that may be
dominated by grass and shrubs. As water availability
decreases, herbaceous vegetation shifts from sedges to
grasses. The grasses change from wetland obligates—
plants that occur almost always in wetlands under
natural conditions, to wetland facultative—plants that
usually occur in wetlands but occasionally are found in
nonwetlands. Lower elevation sites often have alder
and dogwood along with willow as the predominant
woody vegetation. Higher sites are dominated by
willow. There are several species of willow in the
resource area, some more dependent on moisture than
others. For example, scouler willow can survive dry,
upland sites, while sandbar willow requires wet conditions. The presence of these species can assist in
determination of stream-site condition as it relates to
site potential. Canyon-confined streams in lower
reaches often have ponderosa pine as a dominant
structural feature. Juniper has invaded many riparian
sites and quaking aspen stands and has replaced more
desirable riparian species.
Included in these plant communities are the willow
floodplain riparian areas, where tall shrub communities
with dense willow cover are occasionally interspersed
with wetlands, sedge meadows, or moist, forb-rich
grassland. This community occurs in broad valley
floors as well as in narrow riparian canyons along
rivers and streams. Many rivers usually have some
cottonwood, willow, rose, snowberry, red-osier dogwood, and some pine and Prunus species. Alder is rare
on the BLM portion of the RMP area. At one time,
cottonwood was probably more prevalent; at present it
does not occur widely in Lake County (Anderson
1998). Stinging nettle is present in most areas.
The role vegetation plays in stream condition (bank
stability, sediment capture, flood-flow attenuation, and
source of woody debris, etc.) depends on channel type.
Channel types E3-6, C3-6 and G3-6 (Rosgen 1996)
depend on vegetation to control stream function. The
type of vegetation is also critical. Larger sedges have
more extensive soil-holding ability than grasses like
Kentucky bluegrass. Large woody debris such as tree
trunks or boulders may supply the bank-forming
structure on streams (other than the vegetation-depen-

Cottonwood deserves special consideration when
managing riparian vegetation. Many cottonwood
stands have declined in the area. Remnant stands can
be found that have little or no regeneration, while some
stands can be identified only by the remaining dead and
down trees. Cottonwood trees need flood events so
that a silt bed is developed for the seeds to establish.
Normal water levels do not present the conditions
needed for seedling establishment. After establishment, the seedlings must be protected from grazing for
a period of time in order to survive.
Riparian vegetation communities are more diverse than
the surrounding upland areas, and thus support a wider
variety of wildlife species. This is especially true when
considering the amount of habitat edge that exists
between the riparian and upland vegetation types.
The habitat islands provided by springs are of special
significance, because they often provide the only
habitat diversity in uniform desert systems.
Grazing Management in Riparian Vegetation
Livestock use in most perennial riparian areas in the
planning area is controlled so that grazing does not
negatively affect the establishment or regrowth of
vegetation. By allowing early season grazing (winter/
spring) and then removing the stock, managers ensure
that the vegetation has enough soil moisture to regrow,
so that by the end of the growing season, adequate
cover is present on the banks to protect them from
flooding. If the vegetation is removed too late in the
year, subsequent high flow events may erode stream
banks. Late season grazing often leads to heavy
browsing of willows and other hardwoods, as grazing
shifts from the drying herbaceous to the remaining
green, woody vegetation. As the herbaceous vegetation
cures, protein levels drop and the woody material
becomes relatively more nutritious. If late season
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grazing is permitted, use levels on woody and herbaceous vegetation must be limited.

Wetlands Vegetation—Lentic Systems
The large number of closed basins that typify the High
Desert Province include dry lakebeds, lakebeds that are
inundated infrequently and for short periods, perpetual
lakes that fluctuate in size over time, and wetlands and
marshes that are reasonably perpetual. Vegetation on
these bottomlands varies according to the frequency,
depth, and duration of inundation. Probably the most
significant and valuable wetlands in the High Desert
Province, from a total ecosystem viewpoint, are those
associated with isolated springs and streams scattered
over the arid landscape. The variety of shrubs, grasses,
and forbs present depends on the degree and duration
of wetness and shade at each location (Williams 1998).
Hardstem bulrush-cattail marshes form open to dense,
nearly monotypic (solitary) stands of bulrush where
standing water is found throughout much of the growing season. Patches of cattail, burreed, and several
species of Scirpus are the most important graminoids.
Carex species occur in and around this habitat type,
along with Eleocharis and Juncus species. In some
areas, spike rush forms a monotypic community along
wetland channels.

ian-Wetland Initiative for the 1990s” (USDI-BLM
1991d), establishing national goals and objectives for
managing riparian/wetland resources on BLM-administered land. The initiative’s goals were to restore and
maintain existing riparian/wetland areas so that 75
percent or more were in proper functioning condition
by 1997 and to provide the widest variety of habitat
diversity for wildlife, fish, and watershed protection.
Subsequently, the BLM established a definition for
proper functioning condition and a methodology for its
assessment (USDI-BLM 1993a). The BLM has
adopted proper functioning condition assessment as a
standard for evaluating riparian areas and will use it to
supplement existing stream channel and riparian
evaluations and assessments.
The functioning condition of riparian and wetland
areas is a result of the interaction of geology, soil,
water, and vegetation (USDI-BLM 1993a). Proper
functioning condition can be defined separately for
lotic and lentic waters, as follows:
Lotic waters: (running water systems, such as rivers,
streams, and springs (see USDI-BLM [1993a, 1998i]):
Riparian/wetland areas are functioning properly when
adequate vegetation, landform, or large woody debris is
present to:

Sedge montane meadows and wetlands are scattered
throughout the area with tall sedge meadows and
wetlands, with dense, rhizomatous, or tufted sedges
dominating the meadows. Usually these areas are low
in forb production. Tufted hairgrass is the most
common grass, occurring at the drier margins. The
forbs often present are Potentilla, Geum, Lupinus, and
Lomatium species and occasionaly blue camas and
Perideridium species. Salix species dominate streams
that run though these meadows.

•

dissipate stream energy associated with high
waterflows, thereby reducing erosion and improving water quality;

•

filter sediment, capture bedload, and aid floodplain
development;

•

improve floodwater retention and groundwater
recharge; develop root masses that stabilize
streambanks against cutting action;

Tufted hairgrass montane meadows and valley prairie
occur on a few sites in the planning area. These tall
montane meadow grasslands with dense, tufted grasses
range from forb-rich to grass-sedge dominated areas.
Occasionally, willows, silver sagebrush, and black
greasewood can be found. Tufted hairgrass is usually
the dominant species. In some areas, Nevada bluegrass
or Cusick’s bluegrass are entirely dominant. Carex and
Juncus species are codominant in wetter margins.

•

develop diverse ponding and channel characteristics to provide the habitat, water depth, duration,
and temperature necessary for fish production,
waterfowl breeding, and other uses; and

•

support greater biodiversity.

Lentic waters: (standing water systems, such as lakes,
ponds, seeps, bogs, and meadows; see USDI-BLM
[1994f, 1999e]):

Proper Functioning Condition
In 1991, in response to growing concern over the
integrity of ecological processes in many riparian and
wetland areas, the BLM Director approved the “Ripar-

Lentic riparian/wetland areas are functioning properly
when adequate vegetation, landform, or debris is
present to:
2 -9
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•

dissipate energies associated with wind action,
wave action, and overland flow from adjacent sites,
thereby reducing erosion and improving water
quality;

•

filter sediment and aid floodplain development;

•

improve flood water retention and groundwater
recharge;

•

develop root masses that stabilize islands and
shoreline features against cutting action;

•

restrict water percolation;

•

develop diverse ponding characteristics to provide
the habitat and water depth, duration, and temperature necessary for fish production, waterfowl
breeding, and other uses; and,

•

support greater biodiversity.

Riparian/wetland areas are classified as functional-atrisk when they are in functional condition but an
existing soil, water, or vegetation attribute makes them
susceptible to degradation. These areas are further
distinguished based on whether or not they demonstrate
an upward, static, or downward trend.
Riparian/wetland areas are classified as nonfunctional
when they clearly are not providing adequate vegetation, landform, or large woody debris to dissipate
stream energy associated with high flows, and thus are
not reducing erosion, improving water quality, etc., as
listed above. The absence of a particular physical
attribute, such as a floodplain, is an indicator of
nonfunctional condition. However, some elements may
not be needed for a stream to function. For example, a
bedrock- or boulder-controlled stream would not need
vegetation in order to meet the definition of proper
functioning condition. Also, since there is no way to
improve floodwater retention in these two types of
streams, it would not have to meet the third component—“Improve floodwater retention and groundwater
recharge”—in order to be in proper functioning condi-

tion.
Riparian/wetland areas are classified as being in
unknown condition when the BLM lacks sufficient
information to make a determination.
Because the functioning condition of riparian/wetland
areas is a result of interaction of geology, soil, water,
and vegetation, the process of assessing whether or not
a riparian/wetland area is functioning properly requires
an interdisciplinary team, including specialists in
vegetation, soils, hydrology, and wildlife biology.
Because of the unique attributes of individual riparian
areas, site-specific and onsite assessments are necessary.
Riparian/wetland areas will function properly long
before they achieve an advanced ecological status. The
range between proper functioning condition and an
area’s biological potential then becomes the “decision
space” for social, economic, and other resource considerations. Until proper functioning condition is attained, management priorities and options focus on
reaching this threshold. Areas that meet proper functioning condition are managed to ensure a continuation
of this condition.
In 1996 and 1997, a team of specialists inventoried 113
miles of stream on the LRA using the “Process for
Assessing Proper Functioning Condition” (USDI-BLM
1993a). The members included specialists in the fields
of hydrology, fisheries, range, botany, and wildlife.
Streams were divided into reaches according to their
structural and vegetative characteristics, based on
management and channel type. Each reach was rated
as proper functioning condition, functional-at-risk, or
nonfunctional. The trend of the functional-at-risk
category was also rated. Ephemeral (streams that flow
only in direct response to precipitation and whose
channels are above the water table at all times) reaches
of streams were not rated. The percentage of intermittent/ephemeral portions of reaches were rated for the
intermittent reaches only. Table 2-3 summarizes the
results of this survey, indicating the miles of each
rating and that rating’s percentage compared to the
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total miles rated. Table 2-4 shows functional condition
of streams in the planning area. While conducting the
field inspections, the team noted management change
options or projects that would benefit the streams.
Table 2-5 summarizes existing management, miles, and
recommended changes, where made, on the functionalat-risk and nonfunctional rated reaches.
The Fremont National Forest has also used the proper
functioning condition methodology on some of their
streams. In the Deep Creek Watershed, which drains
into the Warner Lakes Subbasin, they rated 23 segments as proper functioning condition and 17 as
functional-at-risk with an upward trend. In the
Chewaucan Watershed, which drains into Lake Abert,
10 segments were rated as proper functioning condition
and 3 were rated as functional-at-risk with an upward
trend.
Starting in 2000 and continuing in 2001, a riparian
score card was being developed that assesses the
current interaction of soils, vegetation, and stream
channel. These cards are used to compare current
conditions to potential conditions for that site. This
information will be used in the future to describe
desired range of conditions on each site.

Forest and Woodland
Types, Locations, and Acreage
Map V-1 from the Draft Resource Management Plan
(RMP)/Environmental Impact Statement (EIS) shows
the current LRA vegetation classes, based mainly on
GAP 1 satellite imagery completed by the Oregon
Natural Heritage Program (Kagan and Caicco 1996).
Table 2-6 is derived from this map and shows acreage
by forest vegetation classes.
Commercial forest lands in the LRA total 15,331 acres,
and are typically low-elevation ponderosa pine located
just below national forest lands. Most are relatively
small and remote tracts. The two most extensive
commercial stands are the isolated stands at Lost Forest
(4,153 acres) and Colvin Timbers (591 acres). Since
Lost Forest was designated an RNA in 1973, commercial pine forests in that area are not available for timber
harvest or development treatments. The remaining
10,587 acres of commercial forest are widely scattered
and have a relatively low stand volume. Management
on a sustained-yield basis is not feasible. Instead, these
lands have been designated as a protection area in the
present plan, which allows management treatments but
does not require an allowable sale quantity.

Below the commercial forest lands is the drier desert
landscape. Precipitation is not sufficient to support
ponderosa pine but is adequate for western juniper in
many areas. Periodic natural fires, which previously
prevented wide-scale juniper establishment, have been
absent for over a century. This has allowed juniper to
spread from less fire-prone sites to sagebrush and
riparian communities. The majority of today’s juniper
stands are composed of such “invasive” trees. Juniper
has invaded the dry fringes of pine stands, as well as
sagebrush and aspen sites where it competes vigorously
with other species (Wall et al. 2001; Miller and Rose
1999).
The recent expansion of western juniper in the planning area began in the late 1800s (Young and Evans
1981; Eddleman 1987; Miller and Rose 1995). Relict
(old growth) juniper woodlands are primarily confined
to rocky surfaces or ridges or pumic sands with sparse
vegetation and infrequent fires (West 1984; Miller and
Rose 1995; Miller et al. 1999a). The current expansion
has occurred on more productive sagebrush sites with
deep, well drained soils (Miller and Rose 1999).
Juniper expansion in the west has been most frequently
attributed to the introduction of livestock, reduced role
of fire, and optimal climatic conditions during the late
1800s to early 1900s (Tausch et al. 1981; West 1984;
Miller and Wigand 1994). Heavy livestock grazing
between 1880 and 1930 removed fine fuels that historically carried fire across the landscape, as well as
removed competition from other species (Miller et al.
1999b). There was also a reduction in human set fires
in the 19th century (Burkhardt and Tisdale 1976; Miller
et al. 1994) and wildfire suppression began between
1910 and 1930 (Agee 1993). During the late 1800s
until about 1916, winters in southeastern Oregon were
more mild and precipitation was greater than the
current long-term average (Antevs 1938; Graumlich
1987). These conditions promoted vigorous juniper
growth (Fritts and Xiangdig 1986; Holmes et al. 1986).
Juniper’s heavy use of soil moisture allows it to
aggressively compete with forage species used by deer,
pronghorn, and domestic livestock. Watersheds can be
degraded by juniper through ground cover reduction
and subsequent surface erosion (Buckhouse and
Gaither 1982; Gaither and Buckhouse 1983). Treatments of juniper stands have been made, not to enhance
the juniper woodland, but to release or establish native
grasses and shrubs and improve forage production.
The juniper treatment along Buck Creek in deer winter
range is an example.
Western juniper now cover about 215,052 acres, which
is nearly 7 percent of the LRA (Map V-3). Large
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expanses of juniper woodlands are found in northern
Lake County from the Fort Rock/Christmas Valley area
to Frederick Butte and Wagontire Mountain. Other
extensive areas of juniper occur in the hills west of
Warner Valley and on Juniper Mountain. Most of this
juniper is less than 120 years old and falls in the early
to mid-seral stage.
Table 2-7 shows the yearly sales of fuelwood, boughs,
and fence posts from 1986 to 1998. In general,
fuelwood and bough sales have increased in the last 5
years, but, in relation to the resource, there is an
opportunity to greatly increase future demand for
commercial harvest on juniper woodlands. There could
also be regional demand for the salvage and/or utilization of biomass from stand treatments for the generation of electrical energy.
Conditions and Trends
Forested lands in the LRA have been studied as part of
the Interior Columbia Basin Ecosystem Management
Project (ICBEMP). This project assessed forest
conditions and trends on a region-wide basis, as well as
smaller portions of the regional study area. The more
localized areas were designated as ecological reporting
units. Most of the conditions and trends reported in the

ICBEMP’s Northern Great Basin Ecological Reporting
Unit also apply to the LRA.
Table 2-8 summarizes current forest and woodland
conditions and trends for the entire Upper Columbia
River Basin Project Area, for the Northern Great Basin
Ecological Reporting Unit, and for the four subbasins
that contain the LRA. Appendix Q discusses the health
of forests and woodlands in the four subbasins.

Special Status Plant Species
Extinction is a natural process. Today, however, plant
species are disappearing world-wide at an accelerated
pace. The major cause of this phenomenon is largescale destruction of native habitats throughout the
world. Once lost, a species can never be recovered,
and there is no way of knowing how useful it may have
been. In 1987, the Oregon Legislature passed an
endangered species act which gave the Oregon Department of Agriculture responsibility and jurisdiction over
threatened and endangered plants (Oregon Administrative Rules 603-73-005). In an agreement between the
BLM and Oregon Natural Heritage Program (ONHP),
the Program maintains a comprehensive manual and
computerized data base on Oregon’s rare and threat2 -13
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ened and endangered plants, animals, and ecosystems.
This book is compiled using the most current information available on the distribution and abundance of
plants native to Oregon. Inclusion of any given taxon
on these lists is based on specific criteria: the most
important factors are the total number of known, extant
populations in Oregon and world-wide, and the degree
to which they are potentially or actively threatened
with destruction. Other criteria include the number of
known populations considered to be securely protected,
the size of the various populations, and the ability of
the taxon to persist at a known site. Lists are amended
every other year as inventory and monitoring provide
new information (ONHP 1995).
The BLM, using these criteria and based on BLM
Manual 6840 (USDI-BLM 1988b), has designated their
own lists and guidelines into criteria for classifying
plants on BLM lands: Federal threatened or endangered, proposed threatened or endangered, candidate
threatened or endangered, State threatened or endangered, Bureau sensitive, and Bureau assessment. There
are no officially listed Federal threatened or endangered species in Lake County or the LRA. Table 2-9
lists special status plant species in the LRA, and
complete definitions can be found in the Glossary.
Eight of the proposed ACEC’s contain populations of
Bureau sensitive plant species.
A conservation agreement with the U.S. Fish and
Wildlife Service (USFWS) is in effect in the LRA for
Columbia cress, and the species is monitored to prevent

its extirpation. Conservation agreements are being
written with the USFWS for Cusick’s buckwheat,
snowline cymopterus, Crosby’s buckwheat, and grimy
ivesia. Monitoring is being done on these and other
populations of interest.
Special status plant species receive priority attention
for inventories, research, monitoring, and for management decisions regardng land-disturbing activites.
Federal regulations, state laws, and BLM policy
mandates the following actions:

•

Maintain and improve critical or essential habitat
to prevent deterioration and provide recovery for
federally-listed species).

•

Maintain, restore, or enhance the habitat of candidate, state-listed, and other sensitive species to
maintain the populations at a level which will
avoid endangering the species and the need to list
the species by either state or Federal governments
(see Table 2-9).

•

Ensure that BLM-authorized actions within the
LRA do not result in the need to list special status
species or jeopardize the continued existence of
listed species.

•

Increase BLM’s knowledge about the status and
distribution of special status species.

Special status plant species occur in a variety of plant
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associations and on a variety of physical habitats, many
of which have distinctive soil types. Often several
special status species occur together. In conservation
agreements, these areas are treated as a “plant community.” Vander Schaff (personal communication)
suggested that the various volcanic ash substrates
found in southeastern Oregon have promoted a high
degree of plant endemism (a large number of plant
species that are found only in certain sites or areas).
Numerous species and subspecies have arisen that can
occupy these harsh ash sites.

Noxious Weeds and Competing
Undesirable Vegetation
Introduction
In Oregon, as well as in other western states, noxious
weeds are so thoroughly established and are spreading
so rapidly that they have been declared a menace to
public welfare (Oregon Revised Statutes 570.505).
Noxious weed invasion contributes to the loss of
rangeland productivity, increased soil erosion, reduced
species and structural diversity, loss of wildlife habitat,
and in some instances, is hazardous to human health
and welfare, as emphasized in the “Federal Noxious
Weed Act” (Public Law 93-629). Some weed species
pose a significant threat to multiple use public land
management.
Noxious weeds cannot be adequately controlled unless
Federal, state, county, and private interests work
together. The “Carlson-Foley Act” (Public Law 90583), as well as state and county laws, make the
Federal government responsible for control of weeds
on Federal land and provide direction for their control.
The LRA operates under the weed protocols set forth in
the following documents: “Vegetation Treatment on
BLM Lands in Thirteen Western States Final Environmental Impact Statement and Record of Decision”
(USDI-BLM 1991b), “Supplement to the Northwest
Area Noxious Weed Control Program Final Environmental Impact Statement and Record of Decision”
(USDI-BLM 1987a), and the “Integrated Noxious
Weed Control Program Environmental Assessment”
(EA No. OR-013-93-03) (USDI-BLM 1994d).
However, the “Western Oregon Program Management
of Competing Vegetation EIS” was appealed in 1984,
which resulted in a court-ordered injunction that
prohibited the use of herbicides on all BLM-administered lands in Oregon. The U.S. District Court modified the injunction in 1987 to allow BLM to use four

herbicides to control noxious weeds only (see Appendix G). Since 1987, new herbicides have been developed that are more effective against certain families of
weeds, and selective for the target weed species.
BLM’s inability to utilize these herbicides under the
injunction severely limits our treatment efforts where
herbicides are the most effective option. As a result,
the weed infestations in these areas are rapidly expanding.
The Oregon Department of Agriculture has developed a
classification system to provide guidelines for implementing and prioritizing noxious weed control programs, to assist in the distribution of limited funds, and
to serve as a model for other weed classification
systems (ODA 2002). This system defines three
classes of noxious weed species: (1) weeds that pose a
known economic threat and occur in infestations small
enough to make eradication or containment possible;
(2) weeds that pose an economic threat and whose
regional abundance limits control techniques primarily
to biological methods; and (3) weeds for which the
Oregon Department of Agriculture will implement a
statewide management plan.
Noxious weeds and undesirable plants are present
throughout the planning area (Table 2-10). The weed
control program is dynamic as a result of the influx of
new weed introduction and the ongoing implementation of varied control methods. Grazing and fire
management, as well as chemical, mechanical, and
biological control methods are used as part of an
integrated weed management program. These methods
are subject to site-specific determination of appropriate
techniques. The BLM monitors, on an annual basis,
the changes in distribution and new introductions of
noxious weeds.

Warner Basin Weed Management Area
The Warner Watershed is a 500,000-acre basin ringed
by forest, rim rock, and rangeland. The bottom of the
basin contains private hay meadows and the BLMadministered Warner Wetland ACEC. Included in the
Warner Basin Weed Management Area are lands within
the jurisdictions of the U.S. Forest Service (USFS),
BLM, USFWS, Oregon Division of State Lands, and
numerous private organizations and individuals. Land
ownership in the watershed is approximately one-third
private, one-third BLM, and one-third other public
agencies.
In 1998, the Warner Basin Working Group, comprised
of representatives from public and private lands, was
formed to develop a management plan for the water-
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shed that would employ integrated weed management
techniques. The working group developed the following three goals:

widespread but are not perceived to be as threatening to
the resource values of the Warner Basin as plants in the
first two groups.

1) Coordinate management and inventory of weeds on
all land ownerships within the 500,000-acre Warner
Basin Watershed.

Soils and Microbiotic Crusts

2) Protect all land resources from the threat of noxious
weed invasion in the Warner Watershed.
3) Educate resource users and the general public about
noxious weed identification, ways that weeds spread,
and the means to control those weeds.
The Warner Basin Working Group categorized target
weed species into three groups (Table 2-11):
1) High priority species, upon which control efforts
will continue or be initiated;
2) New invaders, which will move to the top of the
priority list for eradication if discovered in the Warner
Basin; and
3) Other species of concern, which are relatively

Introduction
Soils in southcentral Oregon are semiarid, young, and
poorly-developed. Chemical and biological soil
development processes, such as rock weathering,
decomposition of plant materials, accumulation of
organic matter, and nutrient cycling, proceed slowly in
this environment. Soil recovery processes are also
slow; therefore, disruption of soil can lead to long-term
changes in ecology and productivity. In many areas,
natural or geologic erosion rates are too fast to develop
distinct, deep soil horizons. The soils in the LRA are
complex and diverse.
Complete soil data are available from the soil surveys
for southern Lake and Harney Counties. Incomplete
data are available for portions of northern Lake County.
This information, on file at the LRA office, contains
soil series descriptions, mapping unit descriptions,
2 -19
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interpretations, and detailed soils maps. Major prime
farmland soil mapping units of the southern planning
area are discussed in Appendix C1.
Soils in the northern Lake County portion of the
resource area are currently being mapped by the BLM/
Natural Resource Conservation Service ecological site
inventory crew out of Burns, Oregon. The inventory
procedure is described in Appendix C2 of the Draft
RMP/EIS.

Soil Erosion
In the semiarid areas of the planning area, bare soil
between plants is 10 to 20 percent of the total ground
cover of a native plant community; therefore, the soil
erodes naturally. In addition to this background
erosion rate, management actions affect the rate at
which soil erodes. Any activities that remove vegeta-

tive cover increase the erosion rate. Some soils (for
example, shallow soils over bedrock) are particularly
vulnerable to soil erosion. If the surface layers of these
soils are washed or blown away, the productivity
potential is lost for a geologic time span.

Soil Management and Productivity
Current management practices, such as proper stocking
rates for livestock, grazing rotation, periodic rest from
grazing, improved road design, selective logging,
rehabilitation of surface disturbances, restricting
vehicles to existing roads and trails, rehabilitating
mined areas, and control of concentrated recreational
activities, have reduced erosion effects and improved
soil conditions.
Management practices may affect soils’ ability to
maintain productivity by influencing disturbances such
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as displacement, compaction, erosion, and alteration of
organic matter and soil organism levels. When soil
degradation occurs in semiarid, high desert regions,
natural processes are slow to return site productivity.
Prevention of soil degradation is more cost- and timeeffective than remediation or waiting for natural
processes.
Soil productivity varies widely due to characteristics
such as soil depth, nutrient status, available waterholding capacity, and site characteristics, including
elevation, aspect, and slope gradient. The most productive soils for forage or wood fiber production are found
in valley bottoms, toeslopes, benches, and broad
ridgetops. Demands for maintaining a productive
ecosystem create a need for maintaining long-term soil
productivity. Current soil productivity reflects sitespecific natural conditions and past management
practices.
Historically, erosion occurred on upland soils and in
drainage channels as a result of uncontrolled land use,
prolonged drought, and catastrophic storms. Many
drainages were deeply incised by gully erosion more
than 30 years ago. Some geologic erosion and localized erosion caused by concentrated uses still occurs.
Soil bulk density (mass per unit volume), porosity
(hydraulic conductivity), organic matter content,
moisture content, nutrient content, and soil temperature
are affected to various degrees by surface management
actions. In turn, these factors affect soil-water interactions, productivity, nutrient cycling, water holding
capacity, and soil erosion rates.
Soil compaction may result from concentrated activities such as equipment operation, livestock grazing,
and pedestrian traffic. Compaction can reduce water
infiltration rates, resulting in less available moisture for
plants and increased surface runoff and root restrictions. These factors may contribute to reduced site
productivity, increased soil erosion rates, and water
quality degradation.

Microbiotic Crusts
Microbiotic crusts consist of lichens, mosses, green
algae, fungi, cyanobacteria, and bacteria growing in a
thin layer on or just below the soil surface. Found in
spaces between larger plants, these crusts play a role in
controlling soil erosion, filtering water, retaining soil
moisture, and improving soil fertility by fixing atmospheric nitrogen and contributing soil organic matter.
In some instances, the crusts appear to improve plant
seedling establishment. Microbiotic crusts are ex-

tremely sensitive to air pollution and have been used as
a parameter to measure the effects of air pollution in
protected areas, such as wilderness areas and national
parks.
Based on research throughout the entire West, parameters for the ecology and management of biological soil
crusts have been developed by the Department of
Interior (Belnap 2001). Factors found involving
presence, density, cover, and species diversity of crusts
were:

•

Elevation: relative cover increases with elevation
and effective precipitation until vascular plant
cover precludes their growth (Snake River Plain
lower elevation than LRA).

•

Soils and topography: chemistry of soils, amount
and type of rocks, slope, aspect (Northern Oregon
and Southcentral Washington loess).

•

Disturbance: relative to intensity, type, and time of
year.

•

Timing of precipitation (Southwest U.S./Eastern
Great Basin have summer monsoons and winter
rains; Western Great Basin has winter/spring rains
only).

•

Vascular plant community: vertical and horizontal
structure.

•

Ecological gradients: some crusts are indicators,
others are not.

•

Microhabitats: moss can form bedding areas for
lichens.

These lists demonstrate the variability of biological
crusts and are indicators that need to be studied in the
LRA. It also is evident that research done in one area,
such as the Eastern Great Basin, may not be applicable
to the Western Great Basin. However, for the entire
area, the majority of microbiotic crust growth is during
wet, cool periods, which would be in early spring in the
LRA. Generally speaking, total crust cover is inversely
related to vascular plant cover, as there is a positive
relationship of crust cover to available soil surfaces.
Plant communities demonstrating high diversity of
microbiotic crusts are: Wyoming sagebrush, basin
sagebrush, mountain big sagebrush (variable), low
sagebrush, black sagebrush, and salt desert shrub in
southeastern Oregon.
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In the “National Range and Pasture Handbook,” the
Natural Resource Conservation Service identified
microbiotic crusts as 1 of 17 rangeland health ecological attributes to be used as an indicator of rangeland
health. Crusts are considered important to soil and site
stability, watershed and hydrologic cycles, and soil and
plant community integrity. Site assessments of biotic
crusts involve a determination of the amount and
distribution that would be expected for a healthy site.
Reference sites that are used as benchmarks of lateseral vascular plant communities will be useful for
determining expected biotic crust characteristics.
However, this research and the work of others suggest
that biotic crusts respond to their environment in a
manner distinct from that of vascular plants; crust
cover and composition are more sensitive to soil
chemistry and disturbance, as well as atmospheric
inputs of moisture and nutrients. Further research will
be needed to accurately determine “expected values”
for biotic crust abundance and composition at various
sites.

species was different between grazed and longungrazed sites. Grazed transects had lower cover of
biotic crusts, nitrogen-fixing lichens, crust-dominated
soil surface roughness, and species richness. Also,
more bare ground existed in grazed transects, and total
bunchgrass was higher within exclosures. Ponzetti
concluded that livestock-related reductions in cover
and richness of biotic soil crusts were apparent while
significant impacts to vascular plants were not obvious,
that microbiotic soil crusts were sensitive indicators of
disturbance, and that there are strong compositional
differences in shrub steppe crust communities of
Oregon, which are correlated with regional soil and
climate gradients.

The Northwestern Great Basin has had very little
microbiotic crust monitoring or research, other than at
Ponzetti’s (2000) two paired sites and unpublished
research at Oregon State University Northern Great
Basin Experiment Station in Harney County (Svejcar,
T., personal communication). Crusts have been
collected, and some identified and curated for the BLM
herbarium. The most important work is the collecting
of data by the ecological site inventory crew. In the
North Lake County Ecological Site Inventory soil/plant
community survey, the teams have scored the range
form for classes and percent of cover for lichen,
mosses, and algae. Research is being encouraged for
microbiotic crusts in all of this section of the Northern
Great Basin to determine if principles established
elsewhere in the West are applicable here. When this
new information becomes available, it should be
possible to establish microbiotic crust guidelines for
future management decisions.

Hydrologic regions, subregions, basins, and subbasins
are delineated based on protocol defined by the USGS.
This system delineates a hierarchy of geographical
regions and their subparts, such as subregion, basin,
subbasin, watershed, and subwatershed. Each hydrologic unit is referred to as a field and given a two-digit
numeric identifier. The code, called a hydrologic unit
code, is a unique numeric identifier. Table 2-12 shows
an example of this hierarchical breakdown.

Ponzetti’s research used paired plots to study biotic soil
crust cover and composition, one plot livestock-grazed
and one plot excluded from livestock. Parameters
measured were cover of microbiotic crusts and vascular
plants, soil surface pH, electrical conductivity, and
calcareous index value, precipitation, elevation aspect,
and temperature. In conclusion, Ponzetti found that the
total crust cover to be highest on sites with lower pH,
electrical conductivity, and calcareous index value.
Livestock exclusion was not an important gradient in
the ordination of these data, because it was overshadowed by strong soil chemistry and climate gradients.
However, overall community composition of soil crust

Water Resources/Watershed
Health
Introduction

The LRA is comprised primarily of four subbasins (or
fourth field hydrologic units): Summer Lake, Lake
Abert, Warner Lakes, and Guano (see Map R-4 of the
Draft RMP/EIS and Table 2-13). These subbasins are
part of the larger Oregon Closed Basins Subregion and
the Pacific Northwest Region. The topographies of
these large areas direct surface and some shallow
subsurface water to streams, lakes, reservoirs, or
playas. These are internally drained subbasins and do
not have an outflow like traditional watersheds.
There are two main types of watersheds in the LRA.
One is the traditional watershed, which has considerable slope and a network of stream channels that start
as ephemeral in the headwaters and gradually are fed
more water down slope, transitioning to intermittent,
and finally perennial. These watersheds have streams
which can support a variety of aquatic species. The
other type is the closed basin. These are desert areas
where the precipitation infiltrates locally and mainly
supports the vegetation on site. Some water does move
over land and subsurface to large playas or wetlands on
valley bottoms. Of the little precipitation received,
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more is used on site then is delivered downslope.

Subbasins
The Summer Lake Subbasin is more than 2.5 million
acres in size. It is bounded by forested mountains on
the western edge and desert hills to the north, east, and
south. There are 20 fifth-field watersheds in the
subbasin. Major waterbodies include Summer Lake,
Silver Lake, Thompson Reservoir, Ana Reservoir,
Duncan Reservoir, ZX Reservoir, and Detention
Reservoir. Alkali Lake and North Alkali Lake are lowlying areas seasonally inundated with water. Paulina
Marsh is a large wetland that drains into Silver Lake.
The lakes in the area are large and shallow, so the
shorelines change dramatically with seasonal filling
and drying cycles.
The Lake Abert Subbasin is about 650,000 acres in
size. It is bounded by Abert Rim to the east, forested
mountains to the west and south, and desert hills to the
north. The major waterbody is Lake Abert, a large,
shallow, saline lake. There are six fifth-field watersheds in the subbasin. The Chewaucan River is the
largest stream flowing into the lake and has upper and
lower marshes associated with it. The Lake Abert
Subbasin contains internally drained basins and many
seasonally flowing streams.
The Warner Lakes Subbasin is more than one million
acres in size. It is bounded by Hart Mountain to the
east, Abert Rim and Warner Mountains to the west,
desert hills to the north, and forested mountains to the

south. There are eight fifth-field watersheds in the
subbasin. It has many lakes, which form an interconnected chain parallel to the Hart Mountain uplifted
fault block. These are Crump, Hart, Anderson, Swamp,
Flagstaff, Upper Campbell, Campbell, Turpin, Stone
Corral, and Bluejoint Lakes. These lakes are associated with extensive wetlands. The major perennial
streams flow from the Warner Mountains.
Guano Subbasin is almost 2 million acres in size. It is
bounded by Hart Mountain on the west and desert hills
on the north, east, and south. There are 11 fifth-field
watersheds in the subbasin. It has many seasonal lakes
and wetlands. The subbasin has perennial, intermittent,
and ephemeral streams, but is dominated by streams
which flow only seasonally. Guano Creek is a main
intermittent stream which drains from Hart Mountain.

Hydrologic Integrity
The ICBEMP scientific assessment (USDA-FS and
USDI-BLM 1996a) determined hydrologic integrity for
the subbasins in the Columbia Basin: “A hydrologic
system that exhibits high integrity is a network of
streams, along with their groundwater ecosystems,
within the broader landscape where the upland, floodplain, and riparian areas have resilient vegetation,
where capture, storage, and release of water limits the
effects of sedimentation and erosion, and where
infiltration, percolation, and nutrient cycling provide
for diverse and productive aquatic and terrestrial
environments . . . hydrologic integrity was estimated
based on disturbance sensitivity and recovery potential
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of watersheds, plus the amount and type of past disturbance. Watersheds with high impact (disturbance) and
low recovery potential have higher probabilities of
containing altered hydrologic functions than other
areas, and are consequently classified as low integrity.
Conversely, areas with low relative effect from mining,
dams, roads, cropland conversion, and grazing, and
which also have high recovery potentials, are considered to have the highest probable hydologic integrity.”

scarcity has led to increased water storage, water
diversions, and groundwater withdrawal associated
with irrigation. These projects have significantly
altered natural flow regimes, which has changed habitat
conditions, channel stability, and timing of sediment
and organic material transport. Throughout the planning area, streamflows have been altered by management activities, such as water impoundments, water
withdrawal, road construction, and grazing.

The Summer Lake and Abert Lake Subbasins were
rated as having high forest hydrologic integrity. The
Warner Lakes and Guano Subbasins were rated as
having high range hydrologic integrity (USDI-BLM
1996h). Appendix A2 summarizes the ICBEMP
scientific assessment applicable to the planning area.

The Summer Lake Subbasin includes Ana River and
the small streams which flow off Winter Rim into
Summer Lake. The Ana River is a spring-fed system
which is captured in a reservoir and then flows to
Summer Lake. Buck, Bridge, and Silver Creeks are the
main streams which flow into the Paulina Marsh and
then into Silver Lake. There are many intermittent
streams and ephemeral drainages where the water
infiltrates into the soil or evaporates. The intermittent
streams have surface flows for some of the year or
flows which move underground for a portion of the
stream. They are in contact with the water table and
either receive water from the groundwater system to
surface flow or lose surface water to the groundwater.
Ephemeral drainages are channels in which surface
water flows immediately after snowmelt or rainfall and
are always above the water table.

Streams
The streams in the RMP area originate in the higher
elevation hills and mountains, mostly in the adjacent
Fremont National Forest (see Table 2-14 for stream
characteristics by subbasin). They then flow to the
lower elevation valleys, lakes, wetlands, and playas.
Most surface runoff is from snowmelt or rainfall at the
higher elevations, producing peak discharges in the
spring. Year-to-year variability in precipitation influences streamflow both in quantity and duration. Water
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In the Lake Abert Subbasin, the Chewaucan River is
the main stream system. It has many headwater
tributaries in the forested mountains. It flows through
the Chewaucan Marsh in the valley bottom and supplies most of the water to Lake Abert. There are many
intermittent and ephemeral drainages, which dry up
seasonally.
The major streams in the Warner Lakes Subbasin flow
from the Warner Mountains. These include
Twelvemile, Twentymile, Deep, and Honey Creeks.
Most of the surface water would flow into the Warner
Lakes and wetlands but is diverted for irrigation.
There are many intermittent and ephemeral drainages,
which dry up seasonally.
In the Guano Subbasin, Guano Creek is the major
stream. It is intermittent, as are most of the other
streams. There are many ephemeral streams, which
have surface water in the channel only after snowmelt
or rainfall. There are perennial springs which flow for
a short length before moving underground.

Surface Water Quality
In the State of Oregon, the Environmental Protection
Agency (EPA) has delegated authority to implement
the “Federal Water Pollution Control Act” of 1972 and
amendments (“Clean Water Act” [CWA] of 1977) to
the Oregon Department of Environmental Quality
(ODEQ). Federal land management agencies are
designated by the State to assist in CWA implementation on public lands. As a designated management
agency, the BLM must: (1) implement and enforce
natural resource management programs for the protection of water quality on Federal lands under its jurisdiction; (2) protect and maintain water quality where it
meets or exceeds applicable state and Tribal water
standards; (3) monitor activities to assure that they
meet standards and report the results to the State of
Oregon; and (4) meet periodically to recertify water
quality best management practices (BMP’s). BMP’s
are methods, measures, or practices to prevent or
reduce water pollution, including but not limited to
structural and nonstructural controls, operations, and
maintenance procedures. BMP’s are applied as needed
to projects (Appendix D).
Water quality, as defined by the CWA, includes all the
physical, biological, and chemical characteristics which
affect existing and designated beneficial uses. The
State of Oregon is required to identify which beneficial
uses a waterbody currently supports or could support in
the future. The primary beneficial uses of surface
water are domestic water supply, salmonid and resident

fish habitat, irrigation, livestock watering, wildlife and
hunting, fishing, water contact recreation, and aesthetic
quality. Most streams on the LRA support Statedesignated beneficial uses. Elevated summer temperatures are the primary water quality problem identified
by the State for some streams on the LRA. While some
streams have been monitored and violate the State
standard for the resident fish and aquatic life water
temperature numeric criteria, it is unknown if the
natural temperature potential would meet the criteria.
ODEQ is currently reviewing water quality standards
(including temperature) for coldwater fisheries habitat
in eastern Oregon. Revised standards could be available within the next 5 years.
Causes of stream degradation are removal of riparian
vegetation and destabilization of streambanks. The
land use most commonly associated with these problems in the planning area is grazing. Other land uses
associated with degraded streams include roads, trails,
water withdrawal, reservoir storage and release, altered
physical characteristics of the stream, and wetlands
alteration.
The State of Oregon has established beneficial uses for
the surface and groundwater within the planning area
and water quality standards which protect these uses.
These uses are shown in Tables 2-15 and 2-16.
The current water quality standards can be found at the
ODEQ web site (URL: www.deq.state.or.us). They are
Oregon Administrative Rules, Department of Environmental Quality, Water Pollution, Division 41, “Statewide Water Quality Management Plan.” The water
quality standards are in QAR’s 340-041-0001 to 0975
and specifically 340-041-0922—Beneficial Water Uses
to be Protected in Goose and Summer Lake Basins,
340-041-0925—Water Quality Standards not to be
Exceeded in Goose and Summer Lake Basins, 340-0410882—Beneficial Water Uses to be Protected in
Malhuer Lake Basin, and 340-041-0885—Water
Quality Standards not to be Exceeded in Malhuer Lake
Basin.

Water Quality Impaired Stream Reaches
The State of Oregon is required by section 303(d) of
the CWA to identify waters which are water quality
impaired. This list is updated biannually and the State
is required to develop a total maximum daily load
allocation for each pollutant of concern. Table 2-17
lists the stream reaches in the planning area that have
been identified by the ODEQ as being water quality
limited. Summer Lake, Lake Abert, and Guano
Subbasins are scheduled for total maximum daily load
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development by the year 2007. The Warner Lakes
Subbasin is scheduled for total maximum daily load
development by 2003.
USFS and BLM (1999) “Protocol for Addressing Clean
Water Act Section 303(d) Listed Waters” was issued to
provide the agencies with a consistent approach to
addressing water quality limited water bodies on
Federal lands. This guidance was developed in collaboration with the EPA, ODEQ, and the Washington
Department of Ecology. The protocol uses a threepronged approach to address water quality problems on
Federal lands: a set of goals, a seven-component
strategy, and a decision framework.

The BLM uses this protocol to fulfill the agency’s
CWA responsibilities and provide assurance that
management activities in 303(d) listed waterbodies will
contribute to the maintenance of good water quality or
restoration of poor water quality. This assurance is
provided by documenting and implementing sufficiently stringent management measures during the
planning and NEPA process and by developing and
implementing water quality restoration plans. The
management prescriptions in a water quality restoration
plan are drawn from Federal standards, guidelines, and
BMP’s. The prescriptions in a water quality restoration
plan apply only to Federal lands. Appendix F3 describes the LRA strategy for developing water quality
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restoration plans.

Groundwater
Groundwater is particularly valuable in the planning
area because of the limited surface water. Regional
groundwater gradients and aquifer systems have not
been extensively studied. Groundwater data are limited
and are based on isoloated studies and well logs.
Groundwater occurs as both confined and unconfined
aquifer systems. Most unconfined aquifers are located
in stream valleys or associated with Pleistocene
lakebeds that contain recent alluvial material, although
some may exist as perched aquifers. Alluvial aquifers
vary greatly in size and yield. These aquifers are
important as transient storage systems to move groundwater to or from streams and the deeper confined
aquifers. Some perched aquifers occur between the top
of ridges and bottom of valleys and can usually be
identified by the occurrence of springs above the valley
bottoms.
Little is known of the real extent or depth of deep,
confined bedrock aquifer systems. The EPA has not
identified any sole-source aquifers in the planning area.
Groundwater is used for irrigation, domestic use, and
livestock use. There is some groundwater influenced
by geothermal heat sources, and the springs have hot,
mineralized water.

Springs and seeps occur in areas where water from
aquifers reaches the surface. Some springs begin in
stream channels. Others flow into small ponds or
marshy areas that drain into channels. Still others flow
into lakes or reservoirs. Some springs and seeps form
their own channels that reach flowing streams, but
most lose their surface flow to evaporation or recharge
the alluvial fill.
There are a few hot springs in the planning area. These
types of springs have vegetation and microbial and
algal fauna that are adapted to hot, mineralized water.
Springs have been disturbed by management activities,
such as livestock or wild horse grazing and watering,
recreation use, and road construction. This affects the
amount of water available.

Community Drinking Water
Community water systems treat and distribute water
from the source, primarily underground aquifers, and
deliver it to consumers. Towns, small communities,
and private farm and ranch residences mainly use
groundwater as their source of drinking water (see
Table 2-18).

Water Rights and Uses
Demands on water resources have increased in Oregon
over the past few decades. Although most early water
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rights were established for irrigation and mining,
today’s demand includes municipal water supplies,
commercial and industrial supplies, and maintenance of
adequate streamflows for fish, recreation, and water
quality.
In Oregon, all water is publicly owned and falls under
the management jurisdiction of the State of Oregon.
Permits for water use from any source must be obtained from the Oregon Water Resources Department,
with some exceptions. Laws pertaining to the use of
surface water and groundwater are based on the
principle of prior appropriation (“first in time, first in
right”) and limited to the quantity of water needed to
satisfy the specified beneficial use without waste. That
is, the first person to obtain a water right will be the
senior holder on a particular stream and has priority
over all junior claims in times of water shortage.
The State of Oregon recognizes instream water rights
for the public benefit to maintain sufficient flows to
protect recreation, fish, wildlife, and other river-related
resources. Instream water rights are applied for by the
ODEQ, the Department of Parks and Recreation, and
the Department of Fish and Wildlife to the State’s
Water Resource Commission. The priority date for
instream water rights is the date the application is
submitted to the Oregon Water Resources Department.
Current BLM and Department of Interior (DOI) policy
is to use the State’s instream flow water right process
to preserve flow-dependent values for any stream
designated as a wild and scenic river (WSR). The
“National Wild and Scenic Rivers Act” (Public Law
90-542) specifically reserves the minimum quantity of
water necessary to maintain the values for which the
river was designated. A Federal reserved water right is
authorized by the Act, and the priority date for each
river segment is the date of designation. A Federal
reserved water right would only be exercised if the
State’s appropriative instream water right process is
inadequate to protect the designated values of the river.
Current DOI policy provides latitude to cooperate with
state natural resource agencies to achieve resource
protection objectives prior to exercising a reserved
water right. This in no way abrogates the Federal
reserved water right.

Additionally, Federal reserved water rights may be
applied to important springs and waterholes pursuant to
“Public Water Reserve No. 107, Executive Order of
April 17, 1926,” under the authority of section 10 of
the “Stock-Raising Homestead Act of December 29,
1916.” Public Water Reserve 107 reserves only the
minimum amount of water necessary to accomplish the
primary purpose of the reservation. There was no
intent to reserve the entire yield of each public spring
or waterhole withdrawn by the Executive order. The
purposes for which these waters were reserved are
limited to domestic human consumption and livestock
watering on public lands. All waters from these
sources in excess of the minimum amount necessary
for these limited public watering purposes are available
for appropriation through State water law and administrative claims procedures.
There are over 900 existing water storage impoundments, pipeline systems, groundwater wells, and
irrigation diversions on public lands within the planning area that have State-approved water rights. The
availability of water in much of the area is limited and
may hamper additional developments that are water
dependent. Future development for rangeland projects
for wildlife, recreation, and livestock would require a
State of Oregon water right before project implementation could occur.
The information presented in Table 2-19 is a summary
developed by the EPA (URL: http://water.usgs.gov/cgibin/wuhuc?huc=17120005) on the 1990 USGS water
use for thermoelectric power, mining, livestock (stock
and animal specialties), irrigation, hydroelectric power,
wastewater treatment, and reservoir evaporation.
Further information can be found at the web site.

Fish and Aquatic Habitat
Introduction
Fisheries habitat includes perennial and intermittent
streams, springs, lakes, and reservoirs that support fish
through at least a portion of the year.
The condition of fisheries habitat is related to hydro-
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logic conditions of the upland and riparian areas
associated with, or contributing to, a specific stream or
waterbody, and to stream channel characteristics.
Riparian vegetation reduces solar radiation by providing shade and thereby moderates water temperatures,
adds structure to the banks to reduce erosion, provides
overhead cover for fish, and provides organic material,
which is a food source for macroinvertebrates. Intact
vegetated floodplains dissipate stream energy, store
water for later release, and provide rearing areas for
juvenile fish. Water quality (especially factors such as
temperature, sediment, and dissolved oxygen) also
greatly affects fisheries habitat.
Habitat quality varies by stream reach, with canyons
generally being in better condition due to inaccessibility to livestock and rock armoring. In these reaches,
pool quality and quantity are usually good, and channel
condition is not dependent on vegetation. On less
confined, deep-soil reaches, vegetation plays more of a
role controlling habitat conditions that vary depending
on past and present management. Generally, the
condition of these sites has improved in the planning
area over the last 20 years as a result of livestock
management and exclusion. Some sites were degraded
to the point that many years will be required for the
streams to improve to a functional state. Large wood,
while not meeting standards in the 1995 “Inland Native
Fish Strategy” (USDA-FS 1996c), is usually not a
factor in determining function of the streams. Most
sites on BLM-administered land naturally do not have
an adequate source of large wood.
Public land provides habitat for nine native fish species
(Table 2-20), four of which are federally listed under
the “Endangered Species Act.”
Several nonnative fish have been introduced into the
planning area. Currently, outside of some small
reservoirs in the planning area, the Oregon Department

of Fish and Wildlife (ODFW) liberates hatchery trout
only in Ana river.
ICBEMP rated the aquatic integrity of the subbasins
throughout the project area. An aquatic system that
exhibits high integrity has a mosaic of well-connected,
high-quality water and habitats that support a diverse
assemblage of native and desired nonnative species, the
full expression of potential life histories, dispersal
mechanisms, and the genetic diversity necessary for
long-term persistence and adaptation in a variable
environment. Subbasins exhibiting the greatest level of
these characteristics were rated high, and those exhibiting the least were rated low. The Guano Subbasin was
rated as having moderate aquatic integrity, while the
other three subbasins in the planning area, Warner
Lakes, Lake Abert, and Summer Lake, were rated as
having low aquatic integrity. Subbasins with low
aquatic integrity may support populations of key
salmonids or have other important aquatic values (that
is, threatened or endangered species, narrow endemics,
and introduced or hatchery-supported sport fisheries).
In general, however, these watersheds are strongly
fragmented by extensive habitat loss or disruption
throughout the component watersheds, and most
notably through disruption of the mainstem corridor.
Although important and unique aquatic resources exist,
they are usually localized (USDI-BLM and USDA-FS
1996h). Appendices A1 and A2 of the Draft RMP/EIS
contain a summary of the ICBEMP assessment applicable to the planning area. These findings are further
discussed in the Water Resources section.

Species and Habitat
Trout
There are no anadromous salmonids (such as salmon
and steelhead that return from saltwater to spawn) in
the planning area. Redband trout, a relative of rainbow
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trout, is the native trout. These trout occur in nearly all
perennial streams (consisting of approximately 60
miles on BLM-administered land) of the Warner Lakes,
Goose, Lake Abert, and Summer Lake Subbasins.
These subbasins make up four of six separate desert
basin populations of interior native redband trout
(Behnke 1992).
Redband trout evolved in Pleistocene lakes and moved
into mid- to high-elevation streams that did not have
water outlets to the ocean as the climate became drier
and warmer in portions of Oregon, Nevada, and Utah.
Redband trout are generally more tolerant of higher
temperatures than are planted rainbow trout. The
introduction of hatchery-raised rainbow trout as early
as 1925 may have altered many of the unique characteristics of the native redband. Brook trout have
competed for limited resources with redband. However, brook trout are known to occur only on the upper
reaches of streams on private and Fremont Forest
lands; they have only occasionally been found in the
lower Chewaucan River on BLM-administered lands in
the resource area.
In September 1997, a petition to list the Great Basin
redband trout as threatened was filed. This petition
included the four subpopulations in the LRA. After
considering all available information and analyzing
public comment, the USFWS determined that listing
the species was not warranted (USDI-USFWS 2000).
The BLM will pursue activities to improve conditions
for redband trout to help prevent the need to list the
species. Amphibians and aquatic invertebrates are
integral components of the fish community. One
amphibian, the Columbia spotted frog, is a candidate
for listing under the “Endangered Species Act.”
Neither rainbow nor brook trout are native to the Great
Basin. Brook trout, which evolved east of the Rocky
Mountains, were introduced for sport fisheries. Hatch-

ery rainbow may have come from coastal streams.
Neither the extent of the loss of genetic purity nor the
locations of the most pure strains of redband are
known. Stocked rainbow trout are less able to survive
the high temperatures and low oxygen levels of the
local streams. Generally speaking, stocking any type
of trout on BLM land has been discontinued except for
the stocking done by ODFW in Sid Luce, Big Rock,
Lucky, Sunstone, Sherlock, Spaulding, Duncan, Squaw
Lake, Priday, Mud Lake, and MC Reservoirs. In most
of these reservoirs, spawning habitat is lacking and
natural reproduction does not occur.
Cutthroat trout occur in the resource area only in
Guano Creek. They were introduced in 1957. The
early introductions were from Lahontain stock, but
subsequent introductions from other stocks have
altered the Lahontain genetic pattern of these fish.
Guano Creek is intermittent; that is, it flows only in
response to rain or snowmelt. Therefore, the trout are
found only during spring runoff and in the longer
lasting pools on the Shirk Ranch. They survive in the
perennial reaches of the stream on Hart Mountain
Refuge and in Jacobs Reservoir.
Warner Sucker (Listed Threatened)
Warner suckers (Catostomus warnerensis) are endemic
to the Warner Valley and were listed as a threatened
species in 1985. There are 43 miles of designated
critical habitat in the resource area, including 13.5
miles of designated habitat on BLM-administered
lands.
Biological evaluations (see Glossary) on the effects of
grazing on Warner suckers were completed in 1994 by
the BLM. On those pastures with “may effect” or
“likely to adversely effect” determinations from the
evaluations, consultation between the BLM and
USFWS, in compliance with section 7 of the “Endan-
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gered Species Act,” has been completed (Table 2-21).
Where noncompliance with the terms and conditions of
the biological opinion has occurred or changes were
made to the actions proposed in the original consultation, the consultation process has been reinitiated.
Biological evaluations and reinitiation of the consultation are completed as needed on all Federal actions
taken by the BLM in the Warner Watershed south of
Bluejoint Lake. Besides the grazing program, consultations have been completed on several fence construction projects, noxious weed control, road construction,
waterhole maintenance, prescribed fire, commercial
recreation permits, and a wetland management plan.

Hutton Tui Chub (Listed Threatened)

A recovery plan for the Warner sucker was approved in
1998 (USDI-USFWS 1998). It included descriptions,
life histories, distribution, reason for decline, current
conservation efforts, and recovery strategy of the
species. Most importantly, it lists what actions must be
completed to remove the species from the endangered
species list. Many of the actions required to remove
the species from listing, such as screening and providing passage over irrigation diversions, are needed on
private lands and are beyond the scope of this plan.
The BLM has worked on determining the population
status of the species to establish the self-sustaining
metapopulation requirements of the plan. BLM has
also worked to identify existing habitats, assess their
quality, and improve habitats by managing and excluding livestock.

Amphibians and aquatic invertebrates are integral
components of the fish community. One amphibian,
the Columbia spotted frog, is a candidate for Federal
listing.

The Hutton tui chub (Gila bicolor) was listed as
threatened in 1985 and inhabits a privately-owned
spring along the shore of Alkali Lake. The landowner
has excluded grazing from the spring and has restricted
public access to the spring in an effort to protect the
chub habitat. BLM management actions around the
spring are not likely to impact this species but are
evaluated to assure no adverse effect. This species is
also covered by a recovery plan (USDI-USFWS 1998).
Other Aquatic Species

Other fish of concern, because of limited habitat and
range, include Sheldon tui chub (Gila bicolor spp.) in
the Guano Basin, Summer Basin tui chub (Gila bicolor
spp.) in the Summer Lake Basin and Oregon Lakes,
and XL tui chub (Gila bicolor spp.) in the Chewaucan
Basin.

Foskett Speckled Dace (Listed Threatened)

ODFW no longer routinely stocks warmwater fish
species, but largemouth bass, black crappie, white
crappie, and brown bullhead have become established
from previous introductions in the Warner Lakes and
some smaller reservoirs. Anglers illegally introduced
these species in other reservoirs in the planning area.

The Foskett speckled dace (Rhinichthys osculus ssp.),
listed as threatened in 1985, occurs in a spring on
BLM-administered land in Coleman Valley. The BLM
acquired this land in an exchange with the private land
owner and has maintained livestock exclusion on the
spring area. Work, as outlined in the recovery plan
(USDI-USFWS 1998), is planned to enhance the dace
habitat and to reestablish the fish in an adjacent spring.

Cowhead tui chub (Gila bicolor vaccaceps): Occur in
a limited range in northern California on a tributary of
Twelvemile Creek. This species was proposed for
listing, but the listing was postponed as a result of the
development of a conservation agreement between the
USFWS and the private landowners that manage the
chub habitat. Because the LRA is downstream from
this species’ habitat, management actions by the
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Lakeview BLM will have no effect on this species.
Management actions proposed in adjacent areas will be
evaluated to assure they will have no adverse effect to
the species.
Columbia spotted frogs (Rana lutiventris): Are a
Federal candidate species and are known to occur in
two locations in the Warner Basin. It is suspected these
frogs occur in other locations but none have been
located. This species may be considered for Federal
listing in the future.

ing passage and screening programs to restore connectivity on the Warner Valley Watersheds, but the ultimate responsibility for work lies with the private
owner. Culvert passage is not an issue in the planning
area.
Water Quality Management Plans

Spring snails (Pristinicola sp., Pyrgulopsis sp. and
others): Occur in several springs scattered around the
LRA. They tend to be endemic to the spring in which
they occur. Some species have been described (i.e., XL
and Abert), but many others have yet to be identified as
unique.

Delineation of refugia and strongholds, as well as
consideration of cold-water refugia will be an integral
part of future water quality management plans. As total
maximum daily loads are developed, they will address
cold-water refugia, as required in the proposed EPA
rules. The BLM will continue to be an active member
of watershed councils and advisory groups to help tie
the concept of connectivity, watershed management,
and water quality plans together during the SB1010
process.

Management Needs

Future Management Needs

Habitat Connectivity, Strongholds, and Refugia

Watershed programs will be implemented or continued
to restore watershed health. Juniper management and
prescribed fire are needed in many areas to improve
ground cover and watershed function. Grazing management on the Warner Valley Watersheds has been
effective at improving upland and riparian conditions,
but continued implementation and effectiveness
monitoring is critical. Some instream work will be
required to stabilize headcuts, establish flood plain
function, and minimize impacts from roads.

The watersheds that supply the majority of water to the
Warner Valley are identified as refugia and strongholds
for Warner suckers and redband trout. Deep,
Twelvemile, Twentymile, and Honey Creek Watersheds
all contain a considerable amount of BLM-managed
lands and streams that provide habitat to significant
fish species, including Warner suckers and redband
trout. The perennial waters of the Twelvemile,
Twentymile (except Horse and Fifteenmile Creeks),
and Honey Creek Watersheds provide habitat for
Warner suckers. All of the perennial reaches of
Twelvemile and Twentymile Creeks in Oregon have
been identified as critical habitat for Warner suckers.
These sucker-bearing streams, along with Horse Creek,
Fifteenmile Creek and the perennial streams of the
Deep Creek Watershed provide habitat for redband
trout.
The major factor limiting fish habitat is a lack of
connectivity to the Warner Lakes. Deep and
Twentymile Creeks have had substantial modifications
and diversion that limit upstream movement to the
upper reaches of the stream. Due to a natural falls on
Deep Creek, only 2.3 miles of stream between Adel and
the falls is affected by the connectivity concern. There
are two major obstacles on Twentymile and three on
Deep Creek. Honey Creek has the most direct connection between the stream and the Warner Lakes; however, there are several diversions that need to be
modified to reestablish connectivity. All of these
diversions are privately operated and all but one are on
private land. The BLM has acted as a partner facilitat-

Past Management Activities
Many past activities have affected the habitat conditions for fish in the area. Road construction has altered
the ability of many streams to access their full floodplain or has constricted their floodplain and has
straightened or constricted many channels, resulting in
channel incision. Logging and associated road construction have removed overstory cover on many
watersheds, changing peak and base flows downstream.
Grazing has removed bank stabilizing vegetation and
impacted banks directly. Water withdrawal since the
turn of the century has affected the ability of fish to
thrive in many streams. Irrigation water withdrawn
from the major streams in the area reduces summer
flows and raises water temperature. Channeling
streams to better control the spread of water and
removing of willows to create irrigated pasture and hay
fields have resulted in channel incision and loss of
habitat. Diversions often block upstream movement of
trout from the lower reaches of streams and lakes to
upper spawning areas. The inability of fish to move
from Hart Lake into Honey Creek and from Crump
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