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1.0 Wildlife Assessment Framework

This section briefly describes the framework used to develop subbasin wildlife assessments for
subbasin plans in Washington State. Appropriate federal, state, tribal, and local wildlife/land
management entities were consulted and/or have partnered with the Washington Department of
Fish and Wildlife (WDFW) to complete ecoprovince/subbasin plans. As lead wildlife agency in
Washington State, WDFW is responsible for compiling wildlife assessment, inventory, and
management information for the Columbia Cascade Ecoprovince, which includes the Entiat,
Lake Chelan, Wenatchee, Methow, Okanogan, and the Upper Middle Mainstem of the Columbia
River subbasins. Ecoprovince level planners chose to include the Crab subbasin in the
assessment and inventory of wildlife resources due to the ecological similarities with the
subbasins in the Columbia Cascade Ecoprovince. To avoid confusion, the term “Ecoprovince”
refers collectively, therefore, to the Entiat, Lake Chelan, Wenatchee, Methow, Okanogan, Upper
Middle Mainstem Columbia River, and Crab subbasins. These contiguous subbasins occupy the
north central portion of Washington State east of the Cascade Mountains (Figure 1).
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Figure 1. Location of the Columbia Cascade Ecoprovince, Washington.

Ecoprovince subbasins share similar habitats, soils, wildlife populations, limiting factors, land
uses, and physiographic/hydrologic features. Furthermore, water from streams and rivers within
the Ecoprovince eventually converge with the Columbia River, further tying the subbasins
together at the landscape level.

Wildlife conservation activities are usually conducted in a partial, fragmented way that
emphasizes only a single species or a habitat type in a small geographic area. Advances in
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conservation biology reveal a need for a holistic approach - protecting the full range of biological
diversity at a landscape scale with attention to size and condition of core areas (or refugia),
physical connections between core areas, and buffer zones surrounding core areas to
ameliorate impacts from incompatible land uses. As most wildlife populations extend beyond
subbasin or other political boundaries, this “conservation network” must contain habitat of
sufficient quantity and quality to ensure long-term viability of wildlife species. Subbasin planners
recognized the need for large-scale planning that would lead to effective and efficient
conservation of wildlife resources.

In response to this need, Ecoprovince level planners created an approach to subbasin planning
at two scales. The Ecoprovince scale emphasizes focal macro habitats and related strategies,
goals, and objectives. The subbasin scale highlights species guilds, individual focal species,
important micro habitats, and habitat linkages, as well as subbasin specific strategies, goals,
and objectives that are not addressed at the Ecoprovince level. To facilitate this multi-faceted
approach, Ecoprovince planners organized two interactive planning teams consisting of
Ecoprovince level planners and subbasin level planners (Figure 2). Washington Department of
Fish and Wildlife is the lead planning entity for the wildlife assessment at the Ecoprovince level.
Subbasin lead entities are shown in Table_1. Subbasin level planners provide information to the
Ecoprovince level planners on both the subbasin and landscape scale.

WDFW Subbasin Planning Staff
WDFW Region 1 Staff

Province Level Planners

I . Federal Government USFS
WILDLIFE PLANNING TEAMS Tribes Colville Confederated Tribes
Yakama Nation

State Government WDFW

( Subbasin Level Planners

Douglas County
County Government Chelan County

\Okanogan County

Non-Gov't Organizations NG

Figure 2. Columbia Cascade Ecoprovince and subbasin wildlife planning organization.

Table 1. Subbasin lead entities for the Columbia Cascade Ecoprovince, Washington.

Subbasin Lead Entity
Entiat Yakama Nation, Chelan County
Lake Chelan WDFW, Chelan County
Wenatchee Yakama Nation, Chelan County
Methow Yakama Nation, Okanogan County
Okanogan Colville Tribes, Okanogan County
Upper Middle Mainstem Columbia River WDFW, Douglas County
Crab WDFW
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1.1 Assessment Tools
The wildlife assessment was developed from a variety of “tools” including subbasin summaries,
the Northwest Habitat Institute’s (NHI’s) Interactive Biodiversity Information System (IBIS),
WDFW Priority Habitats and Species (PHS) database, Washington GAP Analysis database,
Partners in Flight (PIF) information, National Wetland Inventory maps, Ecoregion Conservation
Assessment (ECA) analyses, and input from local state, federal, and tribal wildlife managers.
Specific information about these data sources is located in Appendix_A.

Although IBIS is a useful assessment tool, it should be noted that the historic habitat maps have
a minimum polygon size of 1 km? while current NHI wildlife habitat maps have a minimum
polygon size of 250 acres (T. O’Neil, NHI, personal communication, 2003). In either case, linear
aquatic, riparian, wetland, subalpine, and alpine habitats are under represented as are small
patchy habitats that occur at or near the canopy edge of forested habitats. It is also likely that
micro habitats located in small patches or narrow corridors were not mapped at all. Another
limitation of NHI data is that they do not reflect habitat quality nor do they associate habitat
elements (key environmental correlates [KECs]) with specific areas. As a result, a given habitat
type may be accurately depicted on NHI map products, but may be lacking quality and
functionality. For example, NHI data do not distinguish between shrubsteppe habitat dominated
by introduced weed species and pristine shrubsteppe habitat.

Washington State GAP data were also used extensively throughout the wildlife assessment.
The GAP-generated acreage figures may differ from NHI figures as an artifact of using two
different data sources. The differences, however, are relatively small (less than five percent)
and will not impact planning and/or management decisions.

The ECA spatial analysis is a relatively new terrestrial habitat assessment tool developed by
The Nature Conservancy (TNC). The ECA has not been completed in all areas within the
greater Columbia River Basin. Where possible, however, WDFW integrated ECA outputs into
Ecoprovince/ subbasin plans. The major contribution of ECA is the spatial identification of
priority areas where conservation strategies should be implemented. Ecoregion Conservation
Assessment products were reviewed and modified as needed by local wildlife area managers
and subbasin planners.

2.0 Physical Features

2.1 Land Area
The Ecoprovince covers approximately 21.6 percent of Washington State (66,582 mi?) and, at
an estimated 14,338 mi? (9,174,848 acres), is 62 percent larger than the state of Maryland. Of
the seven subbasins in the Ecoprovince, the Crab subbasin is the largest, consisting of
3,159,052 acres (4,936 mi?) and comprising 34.4 percent of the entire Ecoprovince (Table 2).
The Entiat subbasin is the smallest, making up only 3.2 percent of the Ecoprovince.

2.2 Physiography
The Ecoprovince is within the Columbia Plateau, a vast area of arid and semi-arid landscape
that begins in the rainshadow of the Cascade Mountains and extends east to cover most of the
non-forested portions of eastern Oregon and Washington. The Columbia Plateau is
characterized by a relatively uniform underlying geology dominated by thick flows of basalt lava
that are punctuated in localized areas by volcanic ashflows and deposits of volcanic tuffs and
rhyolite. The uniform bedrock of the Columbia Plateau has been faulted and uplifted, cut by
rivers and eroded by wind, water, and glaciers to produce a diverse landscape that contains
considerable topographic relief. Present within the landscape are desert mountain ranges, low
rolling hills, riverine valleys, broad basins containing permanent lakes and seasonal playas,
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Table 2. Subbasin size relative to the Columbia Cascade Ecoprovince and Washington State
(NHI 2003).

. Size Percent of Percent of
Subbasin — :
Acres Mi Ecoprovince State

Enitat 298,363 466 3.2 7
Lake Chelan 599,925 937 6.5 1.4
Wenatchee 851,894 1,333 9.3 2.0
Methow 1,167,795 1,825 12.7 2.8
Okanogan 1,490,079 2,328 16.2 3.5
Upper Middle Mainstem Columbia River 1,607,740 2,512 17.5 3.8
Crab 3,159,052 4,936 34.4 7.4
Total (Ecoprovince) 9,174,848 14,337 100 21.6

sand dunes, plateaus, and expansive plains. Many of the current features present in the region
date only from the Pleistocene epoch or one million years before present. This is a relatively
new landscape that is continuing to change and be altered by natural processes.

The Palouse bioregion (Bailey 1995) covers 3,953,600 mi? in west central Idaho, southeastern
Washington, and northeastern Oregon between the western edge of the Rocky Mountains and
the Columbia River Basin. The region is characterized by a moderate climate and loess soils
deposited on plateaus dissected by rivers deeply incised through layers of bedded basalt. The
Palouse Prairie, composed primarily of interior grasslands, lies at the eastern edge of the
Palouse bioregion, north of the Clearwater River. Here, where the loess hills are most
developed, soils are often more than 39 inches deep. The depth and fertility of the soils make
the region one of the world's most productive grain-growing areas (Williams 1991).

The highly productive loess dunes which characterize the region are Pleistocene in origin (Alt
and Hyndman 1989). Having been deposited by southwest winds, the steepest slopes (up to 50
percent slope) face the northeast. The dune-like topography and northeastern orientation are
important ecological features; the lee slopes are moist and cool, and level areas tend to be in
the bottom lands. Due to their ontogeny, low-lying areas are often disconnected from stream
systems and are thus seasonally saturated.

Geology on the west side of the Ecoprovince is a result of massive meltwater flooding during the
last ice age which radically altered the geology and vegetation patterns over the entire Columbia
Basin. The most spectacular meltwater floods were the Spokane Floods, also known Missoula
floods for the glacial lake of their origin, or as Bretz floods, after J. Harlan Bretz, their discoverer.
Bretz (1959) first discerned that the geology of Washington’s aptly named channeled scablands
must have been due to flooding, the origin of which was due to periodic failures of ice dams
holding back 2,000 km? of water in glacial Lake Missoula (Waitt 1985).

The effect of the Spokane floods was profound. A network of meltwater channels was cut
through bedrock hundreds of feet deep and as many miles long, reaching from the Idaho
panhandle to the mouth of the Columbia and even into Oregon. The floods moved huge walls of
rock and mud across the state, leaving behind a landscape of scoured bedrock, dry waterfalls,
alluvial gravels the size of trucks, anomalous rock deposits left by rafted ice blocks, and ripple
bars with 30-meter crests. Over the last 10,000 years, these flooded landscapes developed into
unique plant communities, possibly even producing new species, such as Hackelia hispida var.
disjuncta (Hitchcock et al. 1969; Gentry and Carr 1976), which only occurs in large meltwater
coulees.
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In some areas the flood sediments have been locally reworked by wind to form dune sands or
loess deposits (Reidel et al. 1992). Another prominent soil feature which covers hundreds of
square miles of central Washington and occurs in the northwest corner of the Ecoprovince is the
regularly spaced low mounds of fine soil atop a matrix of scoured basalt, known as biscuit-swale
topography. This type of patterned ground has many competing hypotheses to explain its origin,
such as intensive frost action associated with a periglacial climate (Kaatz 1959).

Soils are a conspicuous component of shrubsteppe ecosystems and influence the composition
of the vegetation community. The composition, texture, and depth of soils affect drainage,
nutrient availability, and rooting depth and result in a variety of edaphic climax communities
(Daubenmire 1970). Much of the interior Columbia Basin in eastern Washington is underlain by
basaltic flows, and the soils vary from deep accumulations of loess-derived loams to shallow
lithosols in areas where glacial floods scoured the loess from underlying basalt. Sandy soils
cover extensive areas in the west central and southern parts of the basin, the result of glacial
outwash and alluvial and wind-blown deposition (Daubenmire 1970; Wildung and Garland
1988). Results of a previous census of shrubsteppe birds in eastern Washington suggested that
the abundance of some species might vary with soil type of the vegetation community (Dobler et
al. 1996). If it exists, this relationship might prove a valuable asset to management, because
soils are a mapable component of the landscape and could be incorporated into spatially explicit
models of resource use and availability.

In this landscape, riparian and wetland habitats have special importance and provide significant
distinction to the region. The Ecoprovince contains two very different types of river systems: one
which has direct connections to the Pacific Ocean and in many instances still supports
anadromous fish populations, and one that contains only internally drained streams and is one
of the defining characteristics of the hydrographic Great Basin.

The natural history of the Columbia Basin led to the development of many, diverse communities
typically dominated by shrubs or grasses that are specialized for living in harsh, dry climates on
a variety of soils. Many other species have adapted to these conditions, including invasive
species, which have fundamentally altered the function of the ecosystem. Arno and Hammerly
(1984) identified a number of factors that help maintain the treeless character of these areas:
wind speed and duration; soils and geology; temperature; snow; precipitation; soil moisture;
frozen ground; light intensity and biotic factors such as the lack of thermal protection from tree
cover, and the lack of a seed bank for new tree establishment. Of these, the authors postulated
the strongest determinants of tree exclusion to be precipitation, insolation (excessive heating)
and cold.

3.0 Socio-Political Features

3.1 Land Ownership
Ecoprovince land ownership is illustrated in Figure 3. Approximately 48 percent of the
Ecoprovince is in federal, state, tribal and local government ownership, while the remaining 52
percent is privately owned (Table_3). The Colville Indian Reservation is approximately 341,333
acres and encompasses 21 percent and 1.8 percent of the total land base in the Okanogan and
Upper Middle Mainstem Columbia River subbasins, respectively, or 4 percent of the
Ecoprovince overall. The Lake Chelan subbasin is comprised of the highest percentage (86
percent) of federally owned lands in the Ecoprovince, while federal ownership in the Upper
Middle Mainstem Columbia River subbasin makes up only 8 percent of subbasin.
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Figure 3. Land ownership of the Columbia Cascade Ecoprovince, Washington (NHI 2003).
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Table 3. Land ownership of the Columbia Cascade Ecoprovince, Washington (NHI 2003).

Federal Tribal State Local Private Water Total
. . Lands’ Lands Lands® Gov't Lands (Subbasin)
ubbasin Lands

(acres) (acres) (acres) (acres (acres) (acres) (acres)
Entiat 247,064 0 13,629 0 37,670 0 298,363
Lake Chelan 517,883 0 3,549 0 78,493 0 599,925
Wenatchee 682,295 0 11,836 0 159,182 0 853,313
Methow 985,234 0 55,836 0 126,724 0 1,167,794
Okanogan 400,496 311,826 261,598 0 516,159 0 1,490,079
Upper Middle
Mainstem Columbia 124,492 29,507 284,996 0 1,168,744 0 1,607,739
River
Crab 303,136 0 13,629 25 2,681,363 16,100 3,014,253
Total (Ecoprovince) 3,260,600 341,333 645,073 25 4,768,335 16,100 9,031,466

! Includes lands owned by U.S. Forest Service, U.S. Fish and Wildlife Service, Bureau of Reclamation,
and U.S. Army Corps of Engineers.

2 Includes lands owned by WDFW, Washington State Parks, University, and Washington Department of
Natural Resources.

3.2 Land Use
This section is meant to describe broad changes in land use throughout the Ecoprovince from
circa 1850 to today. A more detailed discussion of changes in vegetation, wildlife habitats and
factors limiting wildlife population and abundance (resulting from changes in land use) can be
found in section 4.

It is well known that the Ecoprovince has undergone extensive change over the past 125 years.
The European-American settlement and land-use patterns differed dramatically from Native
American practices. Native Americans lived in the river valleys, while European-Americans lived
on the prairies. Native Americans were hunter-gatherers or low-impact agriculturists of native
species; the European-Americans were high-impact agriculturists of introduced species.

Both biophysical and human changes have been closely associated with advances in
agricultural technology. The conversion from perennial native grass, shrub, and forest
vegetation to agriculture and the interactions between human cultures and environment
influenced the extent and spatial pattern of landscape change, and therefore influenced wildlife
population dynamics and viability.

Major changes in land use between 1901 and 1930 resulted from the intensification of
agriculture. Farming became commercialized. Farming remained labor-intensive and still relied
heavily on human and horse power. An organized harvesting/threshing team in the 1920s
required 120 men and 320 mules and horses (Williams 1991). The quest for a less labor-
intensive bushel of wheat continued, but combine use lagged behind other farming areas in the
United States (Williams 1991). It was only when the Idaho Harvester Company in Moscow
began to manufacture a smaller machine that widespread combine harvesting became feasible
(Sisk 1998). Such improvements enabled farmers to use lands previously left for grazing and as
"waste," but the steepest hills and hilltops were still left as pasture for cattle and horses.

The era between 1931 and 1970 was one of continued mechanization, and especially
industrialization. With the development of each new technology, farming became less labor
intensive, allowing fewer people to farm larger areas. Petroleum-based technology replaced
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horse and most human labor early in the era. By 1970, most farm workers used motorized
equipment, which removed the need for pasture lands and provided equipment that could till
even the steepest slopes. Fertilizers, introduced after World War 11, increased crop production
by 200 — 400 percent (Sisk 1998). Federal agricultural programs encouraged farmers to drain
seasonally wet areas, allowing farming in flood plains and seasonally saturated soils. With the
advent of industrial agriculture, the last significant refugia for native communities were plowed.

Since 1970, major changes have occurred in the composition of the rural population and land
use. Rural populations began to rise as more town and city residents sought rural suburban
homesites. Some lands with highly erodible soils have been temporarily removed from crop
production under the Federal Conservation Reserve Program (CRP). In Douglas County alone,
this program removed about 187,711 acres from agricultural production (R. Fox, WDFW,
personal communication, 2003)

Instead of living in the river canyons and foraging on the prairies, people now live on the
prairies, cultivate the former wild meadows, and recreate in the river canyons. Local economies
are based on extraction rather than subsistence. With each advance in agricultural technology,
crop production has increased and more native vegetation has been converted to field or
pasture. First the draining of wetlands, then equipment that enabled farming of steep slopes,
then the introduction of chemicals; each effectively shrank remaining refugia for native flora and
fauna. Grazing and farming introduced new species and imposed a different set of disturbance
regimes on the landscape.

A broad-scale analysis lacks the spatial resolution necessary to detect changes in the number
and composition of small patches, connectivity, and other fine-grained landscape patterns.
Ecoprovince planners believe that the past abundance of riparian areas and the small patches
of wetlands and shrubs once common in the Ecoprovince are vastly underestimated. The fine-
scale topography of the Ecoprovince would have harbored wetlands of a size too small to be
captured at the current scale. In addition, such changes were captured only over the last 90
years, 40 years after European-Americans began to settle the area.

Planners also believe small patches of brush, grass, and riparian vegetation was converted to
agriculture, mostly from open shrublands and riparian areas. Most forest lands were logged,
creating open forests with shrubs. Significant conversions of riparian areas to fields and
pastures probably occurred between 1880 and 1940. Stringers of riparian vegetation shrunk to
thin, broken tendrils, and shrub vegetation virtually disappeared. The cumulative effects of such
changes are enormous. Alteration in the size, quality, and connectivity of habitats may have
important consequences for wildlife species (Forman and Godron 1986; Soule 1986).

Many once-intermittent streams are now farmed; many perennial streams with large wet
meadows adjacent to them are now intermittent or deeply incised, and the adjacent meadows
are seeded to annual crops. Clean farming practices (field burning, herbicide use, and roadbed-
to-roadbed farming) leave few fences and fewer fencerows, negatively impacting even those
edge species which can flourish in agricultural areas (Ratti and Scott 1991).

With the virtual elimination of native habitats, species dependent on these habitats have
declined or disappeared as well. Formerly abundant sharp-tailed grouse (Tympanchus
phasianellus) occur only in highly fragmented, marginal, and disjunct populations (Kaiser 1961;
Burleigh 1972; Ratti and Scott 1991). The white-tailed jack rabbit (Lepus townsendii) and
ferruginous hawk (Buteo regalis) have been nearly extirpated as breeding populations.
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At the same time, new land uses offer habitats for a different suite of species (Table_4).
Humans have intentionally introduced the gray partridge (Perdix perdix), ring-necked pheasant
(Phasianus colchicus), turkey (Meleagris gallopavo), and chukar (Alectoris chukar), species
which generally fare well in agricultural landscapes. Grazing, agriculture, and accidents have
introduced a variety of exotic plants, many of which are vigorous enough to earn the title
"noxious weed" (Table_5).

Table 4. Examples of changes in species composition: increasing and decreasing species since
European-American settlement.

Increasing
Common Name Scientific Name

Decreasin

Common Name Scientific Name

Sharp-tailed grouse
Black-tailed jack rabbit

Pedioecetes phasianellus
Lepus californicus

Ring-necked pheasant  Phasianus colchicus
White-tailed jack rabbit L. townsendii

Mule deer Odocoileus hemionus White-tailed deer O. virginianus

Ferruginous hawk Buteo regalis European starling Sturnus vulgaris

Spotted frog Rana pretiosa Bullfrog R. catesbeiana
Table 5. Noxious weeds in the Columbia Cascade Ecoprovince, Washington (Callihan and
Miller 1994).

Common Name Scientific Name Origin

Field bindweed Convolvulus arvensis Eurasia

Scotchbroom Cytisus scoparius Europe

Buffalobur nightshade Solanum rostratum Native to the Great Plains of the U.S

Pepperweed whitetop Cardaria draba Europe

Common crupina
Jointed goatgrass

Crupina vulgaris
Aegilops cylindrica

Eastern Mediterranean region
Southern Europe and western Asia

Meadow hawkweed Hieracium caespitosum Europe

Orange hawkweed Hieracium aurantiacum Europe

Poison hemlock Conium maculatum Europe

Johnsongrass Sorghum halepense Mediterranean

White knapweed Centaurea diffusa Eurasia

Russian knapweed Acroptilon repens Southern Russia and Asia
Spotted knapweed Centaurea bibersteinii Europe

Purple loosestrife Lythrum salicaria Europe

Mat nardusgrass
Silverleaf nightshade

Nardus stricta
Solanum elaeagnifolium

Eastern Europe
Central United States

Puncturevine Tribulus terrestris Europe

Tansy ragwort Senecio jacobaea Eurasia

Rush skeletonweed Chondrilla juncea Eurasia

Wolf's milk Euphorbia esula Eurasia

Yellow star thistle Centaurea solstitialis Mediterranean and Asia
Canadian thistle Cirsium arvense Eurasia

Musk thistle Carduus nutans Eurasia

Scotch cottonthistle Onopordum acanthium Europe

Dalmatian toadflax Linaria dalmatica Mediterranean

Yellow toadflax Linaria vulgaris Europe

Conversion of agricultural lands to suburban homesites invites a second new suite of
biodiversity onto the Ecoprovince. Suburbanization of agricultural lands does not necessarily
favor native species. Rapid colonization by an exotic bullfrog (Rana catesbeiana) may compete
with and/or eat native amphibians, including the sensitive spotted frog (Rana pretiosa). The
brown-headed cowbird (Molothrus ater) and European starling (Sturnus vulgaris) have taken

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT



advantage of the new habitats and moved into the area. The black-tailed jack rabbit (Lepus
californicus) has largely displaced the white-tailed jack rabbit (Tisdale 1961; Johnson and
Cassidy 1997).

Changes in biodiversity in the canyonlands follow a parallel track, though from slightly different
causes. Due to steep slopes and infertile soils, the canyonlands have been used for grazing
instead of farming (Tisdale 1986). Intense grazing and other disturbances have resulted in
irreversible changes, with the native grasses being largely replaced by nonnative annual brome
grasses and noxious weeds.

Breaking of the original perennial grass cover left the soil vulnerable to erosion by wind and
water. Commercial farming practices exacerbated these problems. Summer fallow leaves the
soils with poor surface protection during the winter; burning crop residues leave the soil with
less organic binding material; and heavier, more powerful farming equipment pulverizes the soil,
leaving it more vulnerable to wind and water erosion (Kaiser 1961).

Erosion measurements and control efforts began in the early 1930s. Soil loss by water erosion
in the Upper Middle Mainstem Columbia River subbasin was most severe in portions of farmed
areas of Douglas County, where soil losses of 20 tons/acre/year from wind erosion and 10
tons/acre/year from water erosion occurred (M. Bareither, NRCS, personal communication,
2003).

Intensification of agriculture has affected both water quantity and quality as well. Replacing
perennial grasses with annual crops resulted in more overland flow and less infiltration, which
translates at a watershed level to higher peak flows that subside more quickly than in the past.
The result is more intense erosion and loss of perennial prairie streams.

Changes in vegetation and settlement pattern have changed the frequency, size, and pattern of
the Ecoprovince’s two major disturbances: fires and floods. European-American settlers used
fire to clear land for settlement and grazing. Since then, forest fires have become less common
because of fire suppression, human settlement, the presence of roads which act as fire breaks,
and the conversion of grass and forests to cropland (Morgan et al. 1996). One result of the
lower fire frequency has been increasing tree density on forested lands and encroachment of
shrubs and trees into previously open areas. Consequently, when fires occur in forests they are
more likely to result in mixed severity or stand-replacing events instead of the low severity fires
of the past. Fires are still frequent in canyons, though today, fires give exotic annual grasses an
edge over native species in burned areas.

Flooding on the major rivers has been curtailed in the region by large hydroelectric projects on
the Columbia River. Changes in hydrology, such as drainage tiles placed under seasonally wet
areas to allow agricultural production, removal of riparian vegetation, channeling of streams,
and building in flood plains, contribute to more severe localized flood events during winter and

spring.

3.3 Protection Status
The Northwest Habitat Institute relied on Washington State GAP data to determine how
concentrations of species overlap with the occurrence of protected areas. Locations where
species concentrations lie outside protected areas constitute a “gap” in the conservation
protection scheme of the area. One limitation of the GAP Analysis approach is the need for
accurate information on the geographic distribution of each component species. The GAP
“protection status” is the classification scheme or category that describes the relative degree of
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management or protection of specific geographic areas for the purpose of maintaining
biodiversity. The goal is to assign each mapped land unit with categories of management or
protection status, ranging from 1 (highest protection for maintenance of biodiversity) to 4 (no or
unknown amount of protection. Protection status categories (Scott et al. 1993; Crist et al. 1995;
Edwards et al. 1995) are further defined below.

Status 1 (High Protection): An area having permanent protection from conversion of natural land
cover and a mandated management plan in operation to maintain a natural state within which
disturbance events of natural type are allowed to proceed without interference or are mimicked
through management. Wilderness areas garner this status. Approximately 12 percent of the
Ecoprovince is within this category.

Status 2 (Medium Protection): An area having permanent protection from conversion of natural
land cover and a mandated management plan in operation to maintain a primarily natural state,
but which may receive use or management practices that degrade the quality of the existing
natural state. An estimated 3 percent of the lands within the Ecoprovince are in this category.

Status 3 (Low Protection): An area having permanent protection from conversion of natural land
cover for the majority of the area, but subjective to uses of either a broad, low intensity type or
localized intense type. It also confers protection to federally listed endangered and threatened
species throughout the area. Lands owned by WDFW within the Ecoprovince fall within medium
and low protection status. Twenty-seven percent of the lands within the Ecoprovince are in this
category.

Status 4 (No or Unknown Protection): Lack of irrevocable easement or mandate to prevent
conversion of natural habitat types to anthropogenic habitat types and allow for intensive use
throughout the tract, or existence of such activity is unknown. This category includes the
majority (58 percent) of the land base within the Ecoprovince.

The protection status and amount of land within each subbasin are described in Table 6 and
illustrated in Figure 4. Protection status by ownership at the 6" level hydrologic unit code (HUC)
is shown in Figure 5.

Table 6. Protection status of lands in the Columbia Cascade Ecoprovince, Washington (NHI
2003).

Status 1: Status 2: Status 3: Status 4:
. High. Mediu_m Lowl No _ Total

Subbasin Protection Protection Protection Protection (Subbasin)

(acres) (acres) (acres) (acres)
Entiat 25,130 3,926 221,978 47,329 298,363
Lake Chelan 277,480 63,069 195,607 63,769 599,925
Wenatchee 312,265 1,611 360,451 177,567 851,894
Methow 317,865 14,078 706,058 129,794 1,167,795
Okanogan 199,143 12,798 438,793 839,345 1,490,079
apper idcte Mainstem 0 109,523 312,766 1185451 1,607,740
Crab 0 70,861 215,072 2,873,119 3,159,052
Total (Ecoprovince) 1,131,883 275,866 2,450,725 5,316,374 9,176,265
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Ecoprovince, Washington (NHI 2003).
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3.4 Ecoregion Conservation Assessment Priorities and Public Land Ownership
Together with TNC, WDFW identified and prioritized critical wildlife habitats throughout eastern
Washington using the ECA process. The primary distinction between ECA classes in the wildlife
assessment is the amount of risk potential associated with those habitats. Ecoprovince ans
subbasin planners used this relatively new “tool” in conjunction with EDT and NHI information to
identify critical wildlife/fish habitats and needs throughout the entire Ecoprovince and to develop
strategies to address Ecoprovince/subbasin limiting factors and management goals (for further
discussion on ECA, see Appendix_A). Ecoregion Conservation Assessment classifications
include:

» Class 1: Key habitats mostly under private ownership (high risk potential)
» Class 2: Key habitats on public lands (low to medium risk depending on ownership)
» Class 3: Unclassified/unspecified land elements (mainly agricultural lands)

An integral part of any land protection or prioritization process is to identify those lands already
under public ownership and, thus, likely afforded some protection. The ECA analysis has been
completed for the Upper Middle Mainstem Columbia River and Crab subbasins, but is not yet
complete for the Columbia Cascade Ecoprovince.

4.0 Ecological Features

4.1 Vegetation
Ecoprovince rare plant information, wildlife habitat descriptions, and changes in habitat
distribution, abundance and condition are summarized in the following sections. Landscape
level vegetation information is derived from the Washington GAP Analysis Project (Cassidy
1997) and NHI data (2003).

The eastern Cascade forests are bioregionally outstanding and are endangered (Ricketts et al.
1999:231). Vegetation is highly variable throughout the Ecoprovince and is influenced primarily
by edaphic processes and disturbance regimes (Franklin and Dyrness 1973). Several ecotones
exist, particularly along the Cascade crest where western Cascade forest types overlap with
eastern Cascade forests (e.g., the Wenatchee National Forest in Washington has conifer
species present on both sides of the Cascade) and along the lower timberline where forest
species mix with shrub and shrubsteppe communities (Franklin and Dyrness 1973).

The natural vegetation of the region is a complex mosaic of shrublands, grasslands, and
coniferous forests (Klchler 1966; Franklin and Dyrness 1973; Bailey 1995). The dominant forest
type along the eastern slopes of the Cascade is ponderosa pine (Pinus ponderosa) (Franklin
and Dyrness 1973). Within forested landscapes, species composition (forest type) varies along
environmental gradients defined by physical factors such as temperature and moisture
(DellaSala et al. 1996). Topographic-moisture gradients (e.g., from sheltered valleys to exposed
ridges) and soil conditions further determine the distribution of vegetation types. Fire resistance
among different communities varies considerably (Habeck and Mutch 1973).

4.1.1 Rare Plant Communities
The Ecoprovince contains several rare plant occurrences and high-quality plant communities,
the approximate locations of which are illustrated in Figure 6. An estimated 44 percent of the
rare plant communities in the Ecoprovince are associated with upland forested habitats, 19
percent with shrubsteppe habitat, 15 percent with grassland habitat, 8 percent with riparian
habitat, and 14 percent with wetland habitat. For a detailed list of known rare plant occurrences
and high quality/rare plant communities in the Ecoprovince, see Appendix_D.
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Figure 6. Rare plant/community occurrence in the Columbia Cascade Ecoprovince, Washington
(WNHP 2003).

4.1.2 Wildlife Habitats
The Ecoprovince consists of seventeen wildlife habitat types, which are briefly described in

Table 7. Detailed descriptions of these habitat types can be found in Appendix_B. Historic and
current wildlife habitat distribution is illustrated in Figure 7 and Figure_ 8.
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Table 7. Wildlife habitat types within the Columbia Cascade Ecoprovince, Washington (NHI

2003).

Habitat Type

Brief Description

Westside Lowlands Conifer-
Hardwood Forest

Montane Mixed Conifer Forest

Eastside (Interior) Mixed Conifer
Forest

Lodgepole Pine Forest and
Woodlands

Ponderosa Pine and Interior White
Oak Forest and Woodland

Upland Aspen Forest

Subalpine Parkland

Alpine Grasslands and Shrublands
Eastside (Interior) Grasslands

Shrubsteppe

Agriculture, Pasture, and Mixed
Environs

Urban and Mixed Environs

Lakes, Rivers, Ponds, Reservoirs
Herbaceous Wetlands

Montane Coniferous Wetlands

Eastside (Interior) Riparian
Wetlands

One or more of the following are dominant: Douglas-fir, western
hemlock, western redcedar (Thuja plicata), Sitka spruce (Picea
sitchensis), red alder (Alnus rubra).

Coniferous forest of mid-to upper montane sites with persistent
snow pack; several species of conifer; understory typically shrub-
dominated.

Coniferous forests and woodlands; Douglas-fir commonly present,
up to eight other conifer species present; understory shrub and
grass/forb layers typical; mid-montane.

Lodgepole pine dominated woodlands and forests; understory
various; mid- to high elevations.

Ponderosa pine dominated woodland, often with Douglas-fir; shrub,
forb, or grass understory; lower elevation above shrubsteppe.
Quaking aspen (Populus tremuloides) is the characteristic and
dominant tree in this habitat.

Whitebark pine (P. albicaulis) is found primarily in the eastern
Cascade Mountains, Okanogan Highlands, and Blue Mountains.
Grassland, dwarf-shrubland, or forb dominated, occasionally with
patches of dwarfed trees.

Dominated by short to medium height native bunchgrass with forbs,
cryptogam crust.

Sagebrush and/or bitterbrush dominated; bunchgrass understory
with forbs, cryptogam crust.

Cropland, orchards, vineyards, nurseries, pastures, and grasslands
modified by heavy grazing; associated structures.

High, medium, and low (10-29 percent impervious ground) density
development.

Natural and human-made open water habitats.

Grasses, sedges, bulrushes, aquatic beds, other aquatic plant
species; sea level to upper montane.

Forest dominated by evergreen and deciduous trees; understory
dominated by shrubs, forbs, or graminoids; mid- to upper montane.
Shrublands, woodlands and forest, less commonly grasslands; often
multi-layered canopy with shrubs, graminoids, forbs below.
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4.1.2.1 Changes in Wildlife Habitats
Dramatic changes in wildlife habitat have occurred throughout the Ecoprovince since pre-
European settlement (circa 1850). The most significant habitat change throughout the
Ecoprovince is the loss of once abundant shrubsteppe and ponderosa pine habitat (Figure 7
and Figure_8). Quantitative and distribution changes in all Ecoprovince wildlife habitat types are
further described in Table 8 and the maps illustrating these changes are included in
Appendix_C. The protection status of all Ecoprovince wildlife habitat types is shown in Table 9.

4.1.3 Focal Wildlife Habitat Selection and Rationale
To ensure that species dependent on given habitats remain viable, Haufler (2002) advocated
comparing the current availability of the habitat against its historic availability. For more
information on historic and current focal wildlife habitat availability, see Table 14 and section
4.1.6. According to Haufler, this "coarse filter” habitat assessment can be used to quickly
evaluate the relative status of a given habitat and its suite of obligate species. To ensure that
“nothing drops through the cracks,” Haufler also advocated combining the coarse filter habitat
analysis with a single species or “fine filter” analysis of one or more obligate species to further
ensure that species viability for the suite of species is maintained. For a more detailed
discussion of focal wildlife species selection and rationale, see section 5.1.

The following four key principles/assumptions were used to guide selection of focal habitats.
See Figure_ 9 for an illustration of the focal habitat/species selection process.

» Focal habitats were identified by WDFW at the Ecoprovince level and reviewed/modified
at the subbasin level.

» Focal habitats can be used to evaluate ecosystem health and establish management
priorities at the Ecoprovince level (course filter).

» Focal species/guilds can be used to represent focal habitats and to infer and/or measure
response to changing habitat conditions at the subbasin level (fine filter).

» Focal species/guilds were selected at the subbasin level.

To identify focal macro habitat types within the Ecoprovince, Ecoprovince planners used the
assessment tools to develop a habitat selection matrix based on various criteria, including
ecological, spatial, and cultural factors. As a result, subbasin planners selected four focal wildlife
habitat types of the seventeen that occur within the Ecoprovince (Table_10). Ecoprovince focal
habitats include ponderosa pine, shrubsteppe, and eastside (interior) riparian wetlands. For an
illustration of where the focal wildlife habitat types occur in the Ecoprovince, see Figure 10.

4.1.3.1 Focal Habitat Selection Justification
4.1.3.1.1 Ponderosa Pine

The justification for ponderosa pine (Pinus ponderosa) as a focal habitat is the extensive loss
and degradation of forests characteristic of this type, and the fact that several highly associated
bird species have declining populations and are species of concern. Declines of ponderosa pine
forest are among the most widespread and strongest declines among habitat types in an
analysis of source habitats for terrestrial vertebrates in the Interior Columbia Basin (Wisdom et
al. in press). In addition to the overall loss of this forest type, two features, snags and old-forest
conditions, have been diminished appreciably and resulted in declines of bird species highly
associated with these conditions or features (Hillis et al. 2001).
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Figure 7. Historic wildlife habitat types of the Columbia Cascade Ecoprovince, Washington (NHI
2003).
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Current (1999) Wildlife-Habitat Types
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Figure 8. Current wildlife habitat types of the Columbia Cascade Ecoprovince, Washington (NHI

2003).
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Table 8. Changes in wildlife habitat types in the Columbia Cascade Ecoprovince, Washington, from circa 1850 (historic) to 1999 (current) (NHI 2003).
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Historic 0 19,394 37,793 82,050 123,821 0 12,183 995 8,951 5,967 0 0 0 0 0 0
Entiat Current 0 51,556 62,445 6,449 55,807 0 15708 22,363 40,699 32,986 7,830 172 948 27 1,278 94
Change (acres) 0 31,162 24,653  -75,601 -68,013 0 3,525 21,368 31,748 27,019 7,830 172 948 0 1278 94
Change (percent) 0 161 65 -92 -55 0 28 2,148 355 453 100 100 100 100 100 100
Historic 0 125508 95426 140,303 61,398 2,712 60,412 21,452 19,726 9,123 0 0 57,946 0 0 0
Lake Chelan  Current 0 103,751 107,771 7,699 45,480 669 20,935 174,418 30,516 45,018 18,569 1,967 36,370 92 1590 5,079
Change (acres) 0 -21,757 12,345  -132,604 -15,918  -2,043  -39,476 152,966 10,790 35,895 18,569 1,967  -21,575 92 1590 5,079
Change (percent) 0 -17 13 -95 -26 -75 -65 713 55 393 100 100 -38 100 100 100
Historic 11,618 201,957 175260 117,417 208,137 742 65754 21,506 28,180 9,146 0 0 1,236 0 0 0
Wenatchee  Current 1,411 149,209 389,213 4,287 51,912 0 36,044 108,886 38,377 24,248 30,700 1,752 8,154 41 8,937 141
Change (acres) 10,207  -52,748 213,953  -113,130  -156,225 742 -29,709 87,380 10,197 15,101 30,700 1,752 6,918 41 8,937 141
Change (percent) -88 -25 56 -97 -74 -100 -44 81 11 64 100 100 82 100 100 100
Historic 37,830 316,489 339,978 284,593 495 27,446 6,429 108,546 40,056 0 0 0 0 0 0
Methow Current 290,023 228,450 8,851 139,853 11,652 24,988 189,331 76,760 107,655 31,997 1,212 4,474 737 7,523 4,232
Change (acres) 252,193 -88,039  -331,127  -144,740 11,158  -2,457 182,903  -31,786 112,603 31,997 1,212 4,474 737 7,523 4,232
Change (percent) 667 -28 -97 51 2,256 -9 2,845 -29 268 100 100 100 100 100 100
Historic 4,36 66,138 141,407 272,696 328,962 0 19,989 2,221 464,940 139,186 0 0 740 0 0 0
Okanogan Current 0 183,384 219,316 5559 140,738 19,731 10,574 60,968 151,271 562,763 81,912 4,201 19,683 12,965 7,093 9,920
Change (acres) -4,936 117,246 77,909 267,137  -188,224 19,731 9416 58,747  -313,669 423,577 81,912 4,201 18,943 12,965 7,093 9,920
Change (percent) -100 177 55 -98 -57 100 -47 2,645 -67 304 100 100 2,558 100 100 100
_ Historic 0 2,718 16,804 9,638 100,329 0 247 0 117,133 1,237,065 0 0 7,166 0 0 0
U’ﬁ’;;gﬂtg‘rﬁ'e Current 0 10,500 24,401 1,045 50,843 292 1,179 421 14,396 753,073 693,861 8,026 41,882 3,514 407 3,898
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Historic 0 0 0 0 11,362 088 0 0 47,917 3,002,953 0 0 18772 0 0 50928
Crab Current 0 0 15 0 4,660 0 0 0 3,212 991,397 2,010,208 22,030 83,193 28,613 3,499 12227
Change (acres) 0 0 15 0 -6,702 -988 0 0  -44,705 -2,011,556 2,010,208 22,030 64,421 28613 3,499 6,299
Change (percent) 0 0 100 0 -59 -100 0 0 -93 -67 100 100 343 100 100 106
Historic 16,554 453546 783,178 962,081 1,118,602 4,936 52,602 795393 962,081 4,443,496 0 0 85860 0 0 50928
Total Current 1,411 453,546 1,031,611 33,800 489,293 32,345 109,429 556,387 355232 2,557,196 2,875,078 39,361 194,704 45989 30,327 35,590
Change (acres) 15,143 334,877 248,433  -928,191  -629,309 27,409  -76,602 503,785 -440,161 -1,886,299 2,875,078 39,361 108,844 45989 30,327 29,662
Change (percent) -92 44 26 -98 -55 69 -50 91 -59 -41 100 100 55 100 100 500
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Table 9. Gap protection status of wildlife habitat types in the Columbia Cascade Ecoprovince, Washington (NHI 2003).
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No Protection 0 2,152 0 5,715 0 0 0 1,394 19,540 17,767 1,967 14,650 91 21 473 63,769
High Protection 97,858 78,215 1,337 674 0 29,235 92,843 8,518 0 13 0 2,078 0 1,483 11 312,265
Wenatchee Medium Protection 15 240 6 225 0 46 3 32 990 32 0 22 0 0 0 1,611
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Upper Middle High Protection 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Low Protection 0 0 0 457 0 0 0 321 102,388 102,760 972 4,679 2,316 172 1,008 215,072
No Protection 0 9 0 4,179 0 0 0 2,887 836,880 1,899,170 20,847 72,897 23,018 3,325 9,908 2,873,119
High Protection 408,578 172,275 8,657 13,498 2,726 68,897 409,721 27,304 3,163 516 0 7,378 17 7,636 1,516 1,131,882
Total Medium Protection 15,465 21,703 2,026 13,275 273 1,601 20,261 5,633 157,014 17,974 206 11,212 3,479 924 4,819 275,866
Low Protection 354,704 664,862 20,956 304,222 18,861 37,790 123,961 174,556 481,082 228,161 1,203 23,760 3,142 9,951 3,505 2,450,725
No Protection 9,368 172,713 2,269 158,300 10,487 1,141 2,516 147,720 1,916,178 2,628,482 37,892 152,387 39,351 11,817 25,752 5,316,373
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Figure 9. Focal habitat and species selection process summary.

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT

23



DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT

24



Table 10. Focal habitat selection matrix for the Columbia Cascade Ecoprovince, Washington.
Criteria

Habitat Type PHS ECA NHI  Culturally Fresentin - Listedin —Presentin

S all Subbasin macro
Data Data Data Significant Subbasins Summaries quantitiesl

Ponderosa Pine No No Yes Yes Yes Yes No
Shrubsteppe Yes Yes Yes Yes Yes Yes Yes
Eastside (Interior)

Riparian Yes Yes Yes Yes Yes Yes No
Wetlands

Agricultu re’ No No Yes No Yes Yes No

! Habitat types historically comprising more than five percent of the Province land base. This does not
diminish the importance of various micro habitats.

2 Agriculture is not a focal habitat; it is a habitat of concern. Because agricultural habitat is a result of
the conversion of other native wildlife habitat types, planners chose to discuss agricultural land use
within the text rather than prioritizing it as a focal wildlife habitat type. Therefore, specific focal species
were not selected to represent this habitat type.

4.1.3.1.2 Shrubsteppe
Shrubsteppe was selected as a focal habitat because changes in land use over the past century
have resulted in the loss of over half of Washington's shrubsteppe habitat (Dobler et al. 1996).
Shrubsteppe communities support a wide diversity of wildlife. The loss of once extensive
shrubsteppe communities has reduced substantially the habitat available to a wide range of
shrubsteppe-associated wildlife, including several birds found only in this community type
(Quigley and Arbelbide 1997; Saab and Rich 1997). More than 100 bird species forage and nest
in sagebrush communities, and at least four of them (sage grouse, sage thrasher, sage
sparrow, and Brewer's sparrow) are obligates, or almost entirely dependent upon sagebrush
(Braun et al. 1976). In a recent analysis of birds at risk within the interior Columbia Basin, the
majority of species identified as of high management concern were shrubsteppe species
(Vander Haegen et al. 1999). Moreover, over half these species have experienced long-term
population declines according to the Breeding Bird Survey (BBS) (Saab and Rich 1997).

4.1.3.1.3 Eastside (Interior) Riparian Wetlands
Riparian wetlands was selected as a focal habitat because its protection, compared to other
habitat types, may yield the greatest gains for fish and wildlife while involving the least amount
of area (Knutson and Naef 1997). Riparian habitat:
» covers a relatively small area yet it supports a higher diversity and abundance of fish
and wildlife than any other habitat;
» provides important fish and wildlife breeding habitat, seasonal ranges, and movement
corridors;
» is highly vulnerable to alteration; and
» has important social values, including water purification, flood control, recreation, and
aesthetics.

4.1.4 Habitats of Concern
4.1.4.1 Agriculture
Agriculture is the dominant land use throughout the Ecoprovince and is a result of the
conversion of other native wildlife habitat types. Therefore, this assessment treats agriculture in
that context rather than as a focal wildlife habitat.
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4.1.5 Protection Status of Focal Wildlife Habitats
The protection status of focal wildlife habitats is depicted in Table_11 through Table 13. With
the exception of CRP lands, which could be classified as having low protection status in some
cases, agricultural lands have no protection. Therefore, the table for the agriculture habitat type
was omitted.

Approximately 5 percent of the remaining ponderosa pine habitat is in the high/medium
protection category. Similarly, approximately 6.2 percent of the remaining shrubsteppe is in the
high/medium protection class. An estimated 17.8 percent of riparian wetland habitat in the
Columbia Cascade Ecoprovince is in the high/medium protection class. Clearly, the vast
majority of these focal wildlife habitats has either low protection or no protection and is therefore
subject to further degradation and/or conversion to other uses. Further habitat loss and/or
degradation will negatively impact habitat dependant obligate wildlife species.

Table 11. Ponderosa pine protection status in the Columbia Cascade Ecoprovince, Washington
(NHI 2003).

Status 1: Status 2: Status 3: Status 4: Total
High Medium Low No (Subbasin)
Subbasin Protection Protection Protection Protection
(acres) (acres) (acres) (acres) (acres)

Entiat 11 545 43,248 12,008 55,812
Lake Chelan 7,556 4,175 28,030 5,715 45,476
Wenatchee 674 225 24,616 26,387 51,902
Methow 5,151 1,381 119,451 13,851 139,834
Okanogan 107 1,799 66,880 72,034 140,820
Upper Middle Mainstem 0 5127 21,540 24,127 50,794
Columbia River
Crab 0 22 457 4,179 4,658

Total (Ecoprovince) 13,499 13,274 304,222 158,301 489,296

Table 12. Shrubsteppe protection status in the Columbia Cascade Ecoprovince, Washington
(NHI 2003).

Status 1: Status 2: Status 3: Status 4: Total
High Medium Low No (Subbasin)
Subbasin Protection Protection Protection Protection
(acres) (acres) (acres) (acres) (acres)
Entiat 0 2,331 17,066 13,586 32,983
Lake Chelan 2,451 1,034 22,013 19,540 45,038
Wenatchee 0 990 6,525 16,702 24,217
Methow 42 8,274 65,670 73,647 147,633
Okanogan 671 7,863 98,912 455,538 562,984
gpper Middle Mainstem 0 84291 168,508 500,284 753,083
olumbia River
Crab 0 52,231 102,388 836,880 991,499
Total (Ecoprovince) 3,164 157,014 481,082 1,916,177 2,557,437
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Table 13. Eastside (interior) riparian wetland protection status in the Columbia Cascade
Ecoprovince, Washington (NHI 2003).

Status 1: Status 2: Status 3: Status 4: Total
High Medium Low No (Subbasin)
Subbasin Protection Protection Protection Protection
(acres) (acres) (acres) (acres) (acres)

Entiat 0 0 17 77 94
Lake Chelan 1,488 2,785 337 473 5,083
Wenatchee 11 0 4 125 140
Methow 0 168 434 3,632 4,234
Okanogan 17 288 1,058 8,563 9,926
Upper Middle Mainstem 0 274 647 2,974 3,895
Columbia River
Crab 0 1,304 1,008 9,908 12,220

Total (Ecoprovince) 1,516 4,819 3,505 25,752 35,592

4.1.6 Changes in Focal Wildlife Habitat Quantity and Distribution
Changes in focal habitat distribution at the Ecoprovince level are depicted in Table 14. Forest
succession, logging, and development account for 55 percent of the total change (loss) in
ponderosa pine habitat (NHI 2003). Similarly, agricultural conversion accounts for most of the
41 percent decline in shrubsteppe habitat (NHI 2003). Focal wildlife habitats at the subbasin
level have experienced similar changes and are included in <bold> in Table 8. Maps comparing
changes for all historic habitats are located in Appendix_C.

Table 14. Changes in focal wildlife habitat types in the Columbia Cascade Ecoprovince from
circa 1850 (historic) to 1999 (current) (NHI 2003).

Focal Habitat Type Historic Acres Current Acres FOTEE

Change
Ponderosa pine 1,118,602 489,293 -55
Shrubsteppe 4,443,496 2,557,196 -41
Eastside (Interior) Riparian Wetlands 5,928 35,590 +66
Total 5,568,026 3,082,079 -30

The NHI riparian habitat data are incomplete. Therefore, riparian wetlands are not well
represented on NHI maps. Accurate habitat type maps, especially those detailing wetland
habitats, are needed to improve assessment quality and support management strategies and
actions. Ecoprovince planners, however, believe that significant physical and functional losses
have occurred to these important riparian habitats from dam construction and inundation,
agricultural development, and livestock grazing.

4.1.7 Conditions of Focal Wildlife Habitats
This section contains historic information, current conditions, and desired future conditions for
each focal habitat. Historic descriptions are derived primarily from Washington GAP data and, to
a lesser extent, Daubenmire (1970), Daubenmire and Daubenmire (1968), NHI (2003), and
other contributors. The ponderosa pine, shrubsteppe, and interior grassland focal wildlife habitat
types have been subdivided into vegetation zones where possible. Riparian habitats were not
subdivided due to minimal information pertaining to those habitats within this Ecoprovince.

The purpose of delineating vegetation zones within broader course filter habitat types is to use
vegetation zones as a fine filter assessment tool in order to:
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» aid subbasin planners in identifying and prioritizing critical habitat protection and
restoration needs, and
> develop strategies to protect and enhance wildlife populations within the Ecoprovince.

For example, general Ecoprovince/subbasin strategies, goals, and objectives could be
developed, in part, based on focal habitats. These strategies, goals, and objectives could be
further refined, and/or areas needing protection and enhancement could be identified and
prioritized by comparing the overlap between vegetation zones, ECA, EDT, and NHI data, and
local level input.

4.1.71 Ponderosa pine
4.1.7.1.1 Historic

Prior to 1850, ponderosa pine habitat was mostly open and park-like with relatively few
undergrowth trees. The ponderosa pine ecosystem has been heavily altered by past forest
management. Specifically, the removal of overstory ponderosa pine since the early 1900s and
nearly a century of fire suppression have led to the replacement of most old-growth ponderosa
pine forests by younger forests with a greater proportion of Douglas-fir (Pseudotsuga menziesii)
than ponderosa pine (Habeck 1990). Fire scar evidence in the northern Rocky Mountains
indicates that ponderosa pine forests burned approximately every 1-30 years prior to fire
suppression, preventing contiguous understory development and, thus, maintaining relatively
open ponderosa pine stands (Arno 1988; Habeck 1990).

The 1930s-era timber inventory data (Losensky 1993) suggests large diameter ponderosa pine-
dominated stands occurred in very large stands, encompassing large landscapes. Such large
stands were fairly homogeneous at the landscape scale, but were relatively heterogeneous at
the acre scale, with “patchy” tree spacing, and multi-age trees (Hillis et al. 2001).

Clear cut logging and subsequent reforestation have converted many older stands of ponderosa
pine/Douglas-fir forest to young, structurally simple ponderosa pine stands (Wright and Bailey
1982). Changes in the distribution of ponderosa pine habitat from circa 1850 (historic) to 1999
(current) are illustrated in Figure_11 and Figure 12.

4.1.7.1.2 Current
General:
The ponderosa pine zone covers 3.7 million acres in Washington and is one of the most
widespread zones of the western states. This dry forest zone between unforested steppe and
higher-elevation, closed forests corresponds to Merriam’s Arid Transition zone.

Ponderosa pine forms climax stands that border grasslands and is also a common member in
many other forested communities (Steele et al. 1981). Ponderosa pine is a drought tolerant tree
that usually occupies the transition zone between grassland and forest. Climax stands are
characteristically warm and dry, and occupy lower elevations throughout their range. Key
understory associates in climax stands typically include grasses such as bluebunch wheatgrass
(Pseudoroegneria spicata) and Idaho fescue (Festuca idahoensis), and shrubs such as
bitterbrush (Purshia tridentata) and common snowberry (Symphoricarpus albus). Ponderosa
pine associations can be separated into three shrub-dominated and three gras-dominated
habitat types. Four community types are associated with ponderosa pine (Cooper et al. 1991):
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Figure 11. Historic ponderosa pine distribution in the Columbia Cascade Ecoprovince,
Washington (NHI 2003).
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Figure 12. Current ponderosa pine distribution in the Columbia Cascade Ecoprovince,
Washington (NHI 2003).
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Physocarpus malvaceus (ninebark; limited; northeast to northwest aspects)

2. Symphoricarpos albus (common snowberry; sporadic from Coeur d’Alene south along
western forest edge in northern Idaho

3. Festuca ovina ingrata (Idaho fescue; most prevalent along Clearwater, Snake, and
Salmon River drainages)

4. Pseudoroegneria spicatum (bluebunch wheatgrass; steep south-facing slopes

overlooking the Snake and Salmon Rivers)

Daubenmire and Daubenmire (1984) recognize two more habitat types within the P. ponderosa
series:

1. Stipa comata (needlegrass)

2. Purshia tridentata (bitterbrush)

Ponderosa pine has many fire resistant characteristics. Seedlings and saplings are often able to
withstand fire. Pole-sized and larger trees are protected from the high temperatures of fire by
thick, insulative bark, and meristems are protected by the surrounding needles and bud scales.
Other aspects of the pine’s growth patterns help in temperature resistance. Lower branches fall
off the trunk of the tree, and fire caused by the fuels in the understory will usually not reach the
upper branches. Ponderosa pine is more vulnerable to fire at more mesic sites where other
conifers such as Douglas-fir, and grand fir (Abies grandis) form dense understories that can
carry fire upward to the overstory. Ponderosa pine seedlings germinate more rapidly when a fire
has cleared the grass and the forest floor of litter, leaving only mineral rich soil. (Fischer and
Bradley 1987).

Fire suppression has lead to a buildup of fuels that, in turn, increase the likelihood of stand-
replacing fires. Heavy grazing, in contrast to fire, removes the grass cover and tends to favor
shrub and conifer species. Fire suppression combined with grazing creates conditions that
support cloning of oak and invasion by conifers.

Ponderoas pine is shade intolerant and grows most rapidly in near full sunlight (Franklin and
Dyrness 1973; Atzet and Wheeler 1984). Logging is usually done by a selection-cut method.
Older trees are taken first, leaving younger, more vigorous trees as growing stock. This
effectively regresses succession to earlier seral stages and eliminates climax, or old growth,
conditions. Logging also impacts understory species by machine trampling or burial by slash.
Clearcutting generally results in dominance by understory species present before logging, with
invading species playing only a minor role in post logging succession (Atzet and Wheeler 1984).

Currently, much of this habitat has a younger tree cohort of more shade-tolerant species that
gives the habitat a more closed, multi-layered canopy. For example, this habitat includes
previously natural fire-maintained stands in which grand fir can eventually become the canopy
dominant. Large late-seral ponderosa pine, Douglas-fir, and Oregon white oak are harvested in
much of this habitat. Under most management regimes, typical tree size decreases and tree
density increases in this habitat. Ponderosa pine-Oregon white oak habitat is now denser than
in the past and may contain more shrubs than in pre-settiement habitats. In some areas, new
woodlands have been created by patchy tree establishment at the forest-steppe boundary.

Annual precipitation in this vegetation zone is between 14 and 30 inches. Wide seasonal and
diurnal temperature fluctuations are the rule. In Washington, the ponderosa pine zone generally
lies between 2,000 and 5,000 feet, but its occurrence at any particular location is strongly
influenced by aspect and soil type (Cassidy 1997).
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It is possible to find ponderosa pine woodlands at nearly 5,000 feet on southern aspects and
subalpine fir (Abies lasiocarpa) communities at the same elevation on opposite northern aspects
(Hall 1973). In some places, the change from steppe to closed forest occurs without the
transitional ponderosa pine zone, for example, at locations along the east slopes of the north
and central Cascades. More commonly, the aspect dependence of this zone creates a complex
inter-digitization between the steppe and ponderosa pine stands, so that disjunct steep zone
fragments occur on south-facing slopes deep within forest while ponderosa pine woodlands
reach well into the steppe along drainages and north slopes.

A similar process occurs between the ponderosa pine zone and the higher-elevation closed
forest zones. At higher elevations, Pacific ponderosa pine is seral to trees more shade tolerant
and moisture demanding. In the Pacific Northwest, this generally includes Douglas-fir, grand fir,
and white fir (Howard 2001). Also common are mosaics created by soil type in which ponderosa
pine stands on coarse-textured soil are interspersed with steppe communities on finer soil.
Because of variations in complexity of soil types and topography, the ponderosa pine belt in
Washington varies from a discontinuous zone, especially in the northeast Cascades, east
central Cascades, and Blue Mountains, to a broad, relatively unbroken transition zone above
steppe and along the southeast Cascade slopes (Figure 13).

Climax Vegetation:

The successional status of ponderosa pine can be best expressed by its successional role,
which ranges from seral to climax depending on specific site conditions. It plays a climax role on
sites toward the extreme limits of its environmental range and becomes increasingly seral with
more favorable conditions. On more mezic sites, ponderosa pine encounters greater
competition and must establish itself opportunistically, and is usually seral to Douglas-fir and
true firs (grand fir and white fir). On severe sites it is climax by default because other species
cannot establish. On such sites, establishment is likely to be highly dependent upon the cyclical
nature of large seed crops and favorable weather conditions (Steele 1988).

Successional and climax tree communities are inseparable in this zone because frequent
disturbance by fire is necessary for the maintenance of open woodlands and savanna. Natural
fire frequency is very high, with cool ground fires believed to normally occur at 8 to 20 year
intervals by one estimate and 5 to 30-year intervals by another. Ponderosa pine trees are killed
by fire when young, but older trees survive cool ground fires. Fire suppression favors the
replacement of the fire-resistant ponderosa pine by the less tolerant Douglas-fir and grand fir.

The high fire frequency maintains an arrested seral stage in which the major seral tree,
ponderosa pine, is the “climax” dominant because other trees are unable to reach maturity. The
ponderosa pine zone is most narrowly defined as the zone in which ponderosa pine is virtually
the only tree. As defined in this document, the ponderosa pine zone encompasses most warm,
open-canopy forests between steppe and closed forest, thus it includes stands where other
trees, particularly Douglas-fir, may be co-dominant with ponderosa pine (Daubenmire and
Daubenmire 1968).

Throughout most of the zone, ponderosa pine is the sole dominant in all successional stages. At
the upper elevation limits of the zone, on north-facing slopes in locally mesic sites, or after long-
term fire suppression, other tree species Douglas-fir, grand fir, western larch (Larix
occidentalis), lodgepole pine (Pinus contorta latifolia), western juniper (Juniperus occidentalis),
or Garry oak (Quercus garryanna) may occur. At the upper-elevation limits of the zone, in areas
where the ponderosa pine belt is highly discontinuous, and in cooler parts of the zone, Douglas-
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Figure 13. Historic (potential) ponderosa pine vegetation zone in the Columbia Cascade
Ecoprovince, Washington (Cassidy 1997).

fir, and occasionally western larch, lodgepole pine, and grand fir become increasingly
significant. In Yakima and Klickitat Counties, Garry Oak may be present, especially in drainages
(extensive Garry oak stands are assigned to the Oak zone).

The major defining structural feature of this zone is open-canopy forest or a patchy mix of open
forest, closed forest, and meadows. On flat terrain, trees may be evenly spaced. On hilly terrain,
the more common pattern is a mix of dry meadows and hillsides, tree clumps, closed forest in
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sheltered canyons and north-facing slopes, shrub patches, open forest with an understory of
grass and open forest with an understory of shrubs. Without fire suppression, the common belief
is that the forest would be less heterogeneous and more savanna-like with larger, more widely
spaced trees and fewer shrubs (see Daubenmire and Daubenmire 1968 for a dissenting
opinion).

Understory associations in Washington are broadly differentiated into a mesic shrub group and
a xeric grass/shrub group. Soil type appears to be the major determining factor separating these
groups. The mesic shrub group usually occurs on deeper heavier-textured, more fertile soils
than the xeric grass/shrub group. Understories of the mesic shrub associations are usually
dominated by snowberry or ninebark (Physocarpus malvaceus). The snowberry association is
widespread. The ninebark association, the most mesic of the ponderosa pine associations, is
rare outside of northeastern Washington. Where it occurs outside of northeast Washington (and
perhaps in the northwest as well), it appears to be a seral association of the Douglas-fir zone
(Daubenmire and Daubenmire 1968).

The xeric grass/shrub associations usually occur on stony, coarse-textured or rocky soils. They
have an understory dominated by bluebunch wheatgrass, Idaho fescue, needle and thread
grass (Stipa comata), bitterbrush (Purshia tridentate), or combinations of these species.
Bluebunch wheatgrass and Idaho fescue associations are common throughout Washington.
Needle and thread associations occur on sandy soils. The bitterbrush association, which has a
shrub layer dominated by bitterbrush over a xeric grass layer, is most common along the east
slope of the Cascades (Daubenmire and Daubenmire 1968).

Disturbance:

Heavy grazing of ponderosa pine stands in the mesic shrub habitat type tends to lead to swards
of Canada bluegrass (Poa pratensis) and Kentucky bluegrass (Poa compressa). Heavy grazing
of the xeric grass/shrub habitat types tends to lead to replacement of native understory species
by introduced annuals, especially cheatgrass (Bromus tectorum). Four exotic Centaurea
species are spreading rapidly through the ponderosa pine zone and threatening to replace
cheatgrass as the dominant increaser after grazing. Dense cheatgrass stands eventually
change the fire regime of these stands resulting often in stand replacing, catastrophic fires.

Along with anthropogenic disturbances and weed infestations, diseases and insects impact and
define ponderosa pine sites. Parasites, root diseases, rusts, trunk decays, and needle and twig
blights cause significant damage. Dwarf mistletoe causes the most damage. A major root
disease of pine is caused by white stringy root rot (Fomes annosus) and is often found in
concert with bark beetle infestations. Western gall rust (Endocronartium harknessii), limb rust
(Peridermium filamentosum), and comandra blister rust (Cronartium comandrae) cause damage
only in localized areas. Various silvicultural treatments can minimize damage caused by dwarf
mistletoe. Clearcutting is used only if regeneration is not a problem. The pruning of branches
and witches brooms, fertilization, watering, and the planting of nonsusceptible species also aid
in combating dwarf mistletoe (Hawksworth et al. 1988 in Howard 2001).

Similarly, approximately 200 insect species may impact ponderosa pine from its cone stage to
maturity (Schmid 1988 in Howard 2001). The effects of insect damage are decreased seed and
seedling production, reforestation failures or delays, and reduction of potential timber
productivity (Schmid 1988 in Howard 2001). Several insect species destroy seeds before they
germinate, the most damaging being the ponderosa pine cone beetle (Conophthorus
ponderosae) and the pine seed chalcid (Megastigmus albifrons). Seedlings and saplings are
deformed by tip moths (Rhyacionia bushnelli), shoot borers (Eucosma sonomana), and
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budworms (Choristoneura lambertiana). Two maijor lepidopteran pests, the pine butterfly
(Neophasia menapia) and Pandora moth (Coloradia pandora), severely defoliate their hosts
causing growth reductions. Extensive mortality in defoliated stands usually results from
simultaneous infestations by bark beetles. Bark beetles, primarily of the genus Dendroctonus
and Ips, kill thousands of pines annually and are the major mortality factor in commercial saw
timber stands (Schmid 1988 in Howard 2001).

Edaphic and other special communities:

Wetlands: Quaking aspen stands occur on moist sites, riparian areas, and deep rich soils. Black
cottonwood occurs along rivers and on gravel terraces. Topographic and topoedaphic: In cooler
sites on northern slopes or on other favorable microsites, closed-canopy Douglas-fir-dominated
communities may form. Steppe communities similar to those in adjacent steppe zones often
occur in patches among ponderosa pine woodlands. An apparently unique steppe-like Idaho
fescue/Wyeth buckwheat (Festuca idahoensis/Eriogonum heracleoides) association occurs in a
matrix with ponderosa pine woodlands in the Okanogan Highlands.

Land Use and Land Cover:
Development - 2.24 percent (High-density - 0.71 percent; Mid-density -1.05 percent; Low-
density - 0.35 percent; Mixed/unknown density - 0.13 percent).

Agriculture - 9.70 percent (Irrigated - 1.92 percent; Non-irrigated - 0.89 percent; Mixed unknown
irrigation status - 6.88 percent). Pastures, grain fields and orchards along the larger rivers are
probably the major crop types. Most fields are relatively small compared to the agricultural fields
in the Columbia Basin.

Open water wetlands - 3.76 percent (Open water - 3.23 percent; Marsh - 0.03 percent; Riparian
- 0.50 percent). The disproportionately high open water cover is due to the presence of several
large rivers that flow through the zone, notably sections of the Columbia River. Numerous small
lakes and marshes occur scattered through the zone.

Non-forested - 20.84 percent (Grassland - 5.08 percent; Shrub savanna - 4.99 percent;
Shrubland- 5.07 percent; Tree savanna - 1.47 percent; Unknown mixed type - 4.22 percent.
Alternately: Created by fire or logging disturbance - 7.19 percent; Apparently natural meadows
and steppe vegetation - 0.75 percent; Unknown disturbance status - 12.90 percent).

Hardwood forest - 0.15 percent. These are primarily Garry oak stands near the oak zone. Other
hardwoods may also form small stands, usually along drainages.

Mixed hardwood/conifer forest - 0.95 percent. These are usually conifers and hardwoods along
drainages. Conifer species include ponderosa pine, Douglas-fir, and lodgepole pine. Typical
hardwoods are quaking aspen, black cottonwood, and willows. Garry oak is common along the
southeast Cascade.

Conifer forest — 62.31 percent (Open-canopy — 52.40 percent; Closed-canopy — 9.30 percent;
Mixed/unknown canopy closure - 0.62 percent). Open-canopy conifer forest, the defining feature
of this zone, covers slightly more than half the area of the zone. Open-canopy forests are
dominated by ponderosa pine over most of the zone. At the higher-elevations and in northern
parts of the zone, Douglas-fir may be codominant or dominant. Closed-canopy forests are
usually a mix of Douglas-fir and ponderosa pine, with lesser amounts of western larch and
lodgepole pine.
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Conservation Status of the Ponderosa Pine Vegetation Zone (Cassidy 1997):

Conservation Status 1 - The largest blocks of land in this category within the Ecoprovince are
the Lake Chelan-Sawtooth Wilderness, and Pasayten Wilderness. Small fragments lie in the
Glacier Peak Wilderness and William O. Douglas Wilderness.

Conservation Status 2 - Lands in this category within the Ecoprovince include the Lake Chelan
National Recreation Area (Chelan County), L .T. Murray Wildlife Area (Kittitas County),
Quilomene Wildlife Area (Kittitas County), Colockum Wildlife Area (Kittitas County), and
Sinlahekin Wildlife Area (Okanogan County). Small pieces of the zone occur in the Methow
Wildlife Area (Okanogan County), and Entiat and Swakane Wildlife Areas (Chelan County).

Conservation Status 3 - The largest blocks of land in this category are in the Wenatchee,
Okanogan, and Colville National Forests. The WDNR owns lands which form moderately large
contiguous areas in Okanogan County in addition to regularly spaced section blocks throughout
the zone. Several of the Status 2 WDFW lands (especially the Oak Creek, Quilomene, and
Colockum Wildlife Areas) are composed of section blocks in a checkerboard pattern with WDNR
and National Forest sections.

Conservation Status 4 - About two-thirds of Status 4 lands are privately owned and about one-
third is on Indian Reservations.

Land Management Considerations (Cassidy 1997):

Ponderosa pine and oak zones, the major transition zones between steppe and closed forest in
Washington, are the east-side forest zones with the poorest protection status. Both zones have
similarly low percentages of their area (3 to 4 percent) on status 1 and 2 lands, but the
ponderosa pine zone is better represented on status 3 lands, which allows more flexibility for
future land management options. Both zones present some similar problems in biodiversity
management. Both tend to be intermingled in a complex pattern with steppe and higher-
elevation closed forest and support species that depend on the interface between steppe and
forest, so management policies in neighboring higher- and lower-elevation zones have a greater
effect on these zones than on most zones. Because frequent fire is important in maintaining the
pine woodlands and savanna that characterize this zone, biodiversity management of the zone
must also consider the problem of fire management where houses and farms are scattered
within dry woodlands.

The pattern of land ownership of the ponderosa pine zone varies considerably across the State.
In the northeast Cascade and east central Cascade regions, where the ponderosa pine zone is
a broken string of large patches, conservation status 3 lands are the rule. These status 3 lands
are mostly formed from blocks of the Okanogan or Wenatchee National Forests or blocks of
WDNR land. Status 2 lands are either Wildlife Areas or the lowest elevations of Wilderness and
National Recreation Areas. Uphill, in the Douglas-fir zone, status 3 lands, mostly National
Forest, are even more predominant. Downhill, in the three-tip sage or central arid steppe zone,
most land is privately owned except for a few places where Wildlife Areas form a narrow buffer
between ponderosa pine forests and private lands.

In the northeast and Okanogan Highlands regions, the ponderosa pine zone is broader and
more continuous than elsewhere in the State. Status 4 lands are the rule. The Colville Tribe
owns much of the zone in southern Okanogan County. Private lands, occupying most of the
remainder, are interspersed with regularly-spaced WDNR section blocks. The lower elevations
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of the Colville and Okanogan National Forests lie on this zone in northern Okanogan County.
Status 2 lands in these regions are scattered.

Management strategies for the ponderosa pine zone in these regions must consider the needs
of private and tribal landowners and the management of higher-elevation forest zones. Potential
improvement of biodiversity protection on public lands in this zone depends primarily on
management policies of the National Forests and the WDNR, but the relative influence of those
owners varies across the zone. National Forests are most prominent in the northeast Cascade
and east central Cascade. This zone is also a large component of the major east-side Tribal
lands (the Yakama and Colville Indian Reservations), and the management policies of these
tribes will greatly influence biodiversity protection of the zone.

Status and Trends:

Quigley and Arbelbide (1997) concluded that the interior ponderosa pine habitat type is
significantly less in extent than pre-1900 and that the Oregon white oak habitat type is greater in
extent than pre-1900. They included much of this habitat in their dry forest potential vegetation
group, which they concluded has departed from natural succession and disturbance conditions.
The greatest structural change in this habitat is the reduced extent of the late-seral, single-layer
condition. This habitat is generally degraded because of increased exotic plants and decreased
native bunchgrasses. One third of Pacific Northwest Oregon white oak, ponderosa pine, and dry
Douglas-fir or grand fir community types listed in the National Vegetation Classification are
considered imperiled or critically imperiled.

4.1.7.1.3 Recommended Future Condition
Recognizing that extant ponderosa pine habitat within the Ecoprovince currently covers a wide
range of seral conditions, Ecoprovince planners identified three general ecological/management
conditions that, if met, will provide suitable habitat for multiple wildlife species at the
Ecoprovince scale within the ponderosa pine habitat type. These ecological conditions
correspond to life requisites represented by a species’ assemblage that includes white-headed
woodpecker (Picoides albolarvatus), flammulated owl (Otus flammeolus), pygmy nuthatch (Sitta
pygmaea), and gray flycatcher (Empidonax wrightii) (Table 20). Specific species information is
included in Appendix_F. These species may also serve as a performance measure to monitor
and evaluate the results of implementing future management strategies and actions.

Subbasin wildlife managers will review the conditions described below to plan and, where
appropriate, guide future enhancement/protection actions on ponderosa pine habitats. Specific
desired future conditions, however, are identified and developed within the context of subbasin-
level management plans.

Condition 1a — mature ponderosa pine forest: The white-headed woodpecker represents
species that require/prefer large patches (greater than 350 acres) of open mature/old growth
ponderosa pine stands with canopy closures between 10 - 50 percent and snags (a partially
collapsed, dead tree) and stumps for nesting (nesting stumps and snags grater than 31 inches
DBH). Abundant white-headed woodpecker populations can be present on burned or cut forest
with residual large diameter live and dead trees and understory vegetation that is usually very
sparse. Openness however, is not as important as the presence of mature or veteran cone
producing pines within a stand (Milne and Hejl 1989).

Condition 1b — mature ponderosa pine forest: The pygmy nuthatch represents species that
require heterogeneous stands of ponderosa pine with a mixture of well-spaced, old pines and
vigorous trees of intermediate age and those species that depend on snags for nesting and
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roosting, high canopy density, and large diameter (greater than 18 inches DBH) trees
characteristic of mature undisturbed forests. Connectivity between suitable habitats is important
for species, such as pygmy nuthatch, whose movement and dispersal patterns are limited to
their natal territories.

Condition 2 — multiple-canopy ponderosa pine mosaic: Flammulated owls represent wildlife
species that occupy ponderosa pine sites that are comprised of multiple-canopy, mature
ponderosa pine stands or mixed ponderosa pine/Douglas-fir forest interspersed with grassy
openings and dense thickets. Flammulated owls nest in habitat types with low to intermediate
canopy closure (Zeiner et al. 1990), two layered canopies, tree density of 508 trees/acre (9-foot
spacing), basal area of 250 ft.?/acre (McCallum 1994), and snags greater than 20 inches DBH
3-39 feet tall (Zeiner et al. 1990). Food requirements are met by the presence of at least one
shag greater than 12 inches DBH/10 acres and 8 trees/acre greater than 21 inches DBH.

Condition 3 — pine/shrubsteppe interface: Gray flycatchers represent wildlife species that
occupy the pine/shrubsteppe interface (pine savannah) with a shrub/bunchgrass understory.
Gray flycatchers require nest trees 18 inches DBH and a tree height of 52 feet for their
reproductive life requisites.

Change in the extent of ponderosa pine from circa 1850 to 1999 is illustrated at the 6™-level
HUC in Figure_14 (NHI 2003). Red color tones indicate negative change while blue color tones
indicate positive change. Although the data are displayed at the 6"-level HUC, it does not
necessarily mean that the entire HUC was historically, or is currently comprised entirely of the
ponderosa pine habitat type. The data simply indicate that the ponderosa pine habitat type
occurred somewhere within a particular HUC.

The data displayed in Figure 14 can be used by subbasin planners to identify and prioritize
conservation and restoration areas and strategies. For example, planners may develop a
hierarchical approach to protecting ponderosa pine habitat where HUCs that have exhibited
positive change receive a higher initial prioritization than those that have experienced a negative
change. Ecoprovince planners could then cross-link this information with other data such as
ECA and GAP protection status to develop comprehensive strategies to identify and prioritize
critical areas and potential protection actions.

41.7.2 Shrubsteppe
4.1.7.2.1 Historic

Shrubsteppe occurred primarily in the eastern areas of the Ecoprovince and included three
shrub-dominated steppe vegetation zones: three-tipped sage, central arid, and big sage/fescue
(Cassidy 1997) (Figure 15). Similarly, Daubenmire (1970) identified three primary habitat types
within the ecosystem, including:

1. Artemesia tripartita — Festuca idahoensis (three-tip sage — Idaho fescue)

2. Artemesia tridentata — Agropyron spicatum (big sagebrush — bluebunch wheatgrass)

3. Artemesia tridentata — Festuca idahoensis (big sagebrush — ldaho fescue)

The sage dominated shrublands occurred primarily in the eastern half of the Ecoprovince, and to
the largest extent in the Okanogan, Upper Middle Mainstem Columbia River, and Crab
subbasins. Shrublands were historically co-dominated by shrubs and perennial bunchgrasses
with a microbiotic crust of lichens and mosses on the surface of the soil. Dominant shrubs were
sagebrush of several species and subspecies: basin, Wyoming, and mountain big sagebrush;
low sagebrush; and early, rigid, and three-tip. Bitterbrush also was important in many
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shrubsteppe communities. Bunchgrasses were largely dominated by four species: bluebunch
wheatgrass, Idaho fescue, needle and thread grass, and Sandberg bluegrass. Soils, climate
and topography acted to separate out distinct plant communities that paired sagebrush species
with specific bunchgrasses across the landscape. Within the shrubsteppe landscape there also
were alkaline basins, many of which contained large lakes during wetter pluvial times, where
extensive salt desert scrub communities occur. This characteristic Great Basin vegetation
contained numerous shrubs in the shadscale group including greasewood which has wide
ecological amplitude, being equally at home in seasonally flooded playas and on dunes or dry
hillsides.

Shrublands that were located in areas of deep soil have largely been converted to agriculture
leaving shrublands intact on shallow lithosols soil. Floristic quality, however, has generally been
impacted by decades of heavy grazing, introduced vegetation, wild fires, and other
anthropogenic disturbances. Changes in the distribution of shrubsteppe habitat from circa 1850
(historic) to 1999 (current) are illustrated in Figure 16 and Figure 17.

4.1.7.2.2 Current
The greatest changes in shrubsteppe habitat from historic conditions are the reduction of
bunchgrass cover in the understory and an increase in sagebrush cover. Soil compaction is also
a significant factor in heavily grazed lands affecting water percolation, runoff and soil nutrient
content. A long history of grazing, fire, and invasion by exotic vegetation has altered the
composition of the plant community within much of the extant shrubsteppe in this region

(Quigley and Arbelbide 1997; Knick 1999), and it is difficult to find stands which are still in
relatively natural condition. Shrubsteppe communities are important wildlife habitats as they
provide structural diversity and varying plant communities amidst, what is today a largely
agricultural landscape (Figure _18).

The loss of once extensive shrubsteppe communities has reduced substantially the habitat
available to a wide range of shrubsteppe-associated wildlife, including several birds found only
in this community type (Quigley and Arbelbide 1997; Saab and Rich 1997). Sage sparrows,
Brewer’s sparrows, sage thrashers, and sage grouse are considered shrubsteppe obligates,
and numerous other species are associated primarily with shrubsteppe at a regional scale
(Appendix E, Table_49). In a recent analysis of birds at risk within the interior Columbia Basin,
the maijority of species identified as of high management concern were shrubsteppe species.
Moreover, according to the BBS, over half these species have experienced long-term population
declines (Saab and Rich 1997).

Today, shrubsteppe habitat is common across the Columbia Plateau of Washington, and it
extends up into the cold, dry environments of surrounding mountains. Characteristic and
dominant mid-tall shrubs in the shrubsteppe habitat include all 3 subspecies of big sagebrush,
basin (Artemisia tridentata ssp. tridentata), Wyoming (A. t. ssp. wyomingensis) or mountain (A t.
ssp. vaseyanay), antelope bitterbrush (Purshia tridentata), and two shorter sagebrushes, silver
(A. cana) and three-tip (A. tripartita) (Daubenmire 1970). Each of these species can be the only.
shrub or appear in complex seral conditions with other shrubs. Common shrub complexes are
bitterbrush and Wyoming big sagebrush, bitterbrush and three-tip sagebrush, Wyoming big
sagebrush and three-tip sagebrush, and mountain big sagebrush and silver sagebrush.

Wyoming and mountain big sagebrush can codominate areas with tobacco brush (Ceanothus
velutinus). Rabbitbrush (Chrysothamnus viscidiflorus) and short-spine horsebrush (Tetradymia
spinosa) are common associates and often dominate sites after disturbance. Big sagebrush

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT 41



Colu

—

Spokane _ |

\ 2 A |
N> Wf .

A\
\
\

L ; ,
Yakima | y, g
Colmnl:ltia Il.owcr Middle 7

\ ' Snake 1.__‘(;\—\’\(\:!' _
Vegetation Zones & Land Cover of NW Columbia Basin in Washington per GAP Analysis Project P ——

Figure 15. Historic (potential) vegetation zones of the Columbia Cascade Ecoprovince,
Washington (Cassidy 1997).

DRAFT CoLUMBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT

42




Historic (c. 1850) Wildlife-Habitat Distribution
Shrub-steppe

Columbia Cascade Subbasin Planning Ecoprovince
Columbia River Basin
United States

121e 120 Tae

118e

47° —

48°

48°

47°

121° 120¢° 118°

- Shrub-steppe

SCALE 1:1,750,000

1inch represents 2 7.62 miles
10 o 10 20 30 40 50
" 4 4.

Miles

September 2003 Source: Interactive Biodiversity Information System (IBIS).
Northwest Habitat Institute. 2003,

ae Northwest

-a’ Power e |
a&'—lf Conservation

Couneil

Figure 16. Historic shrubsteppe distribution in the Columbia Cascade Ecoprovince, Washington

(NHI 2003).

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT

43



Shrub-steppe

Columbia River Basin
United States

Current (1999) Wildlife-Habitat Distribution

Columbia Cascade Subbasin Planning Ecoprovince

118e

490

48°

48°

47°

121° 120¢° 118°

Shrub-steppe

SCALE 1:1,750,000
1inch represents 2 7.62 miles
10 o 10 20 30
Miles

September 2003

Source: Interactive Biodiversity Information System (IBIS).

ae Northwest
= Power s
a&—f Conservation

= Council

Northwest Habitat Institute. 2003.

Figure 17. Current shrubsteppe distribution in the Columbia Cascade Ecoprovince, Washington

(NHI 2003).

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT

44



19
=
i

Colu

{ :
§ Okanogan

AT AEECTE

ir + = =
- -

o N e
nbia Upper Middle

o 1

=
Yakima

. ' { Snake I'_ow\ér _
Vegetation Zones & Land Cover of NW Columbia Basin in Washington per GAP Analysis Project wgaprcvesSi

Colmnl:ltia fl sower Middle

Figure 18. Current shrubsteppe vegetation zones and agricultural land use in the Columbia
Cascade Ecoprovince, Washington (Cassidy 1997).

DRAFT CoLUMBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT 45



occurs with the shorter stiff sagebrush (A. rigida) or low sagebrush (A. arbuscula) on shallow
soils or high elevation sites. Many sandy areas are shrub-free or are open to patchy shrublands
of bitterbrush and/or rabbitbrush. Silver sagebrush is the dominant and characteristic shrub
along the edges of stream courses, moist meadows, and ponds. Silver sagebrush and
rabbitbrush are associates in disturbed areas.

4.1.7.2.2.1 Three-tip Sage Vegetation Zone
The three-tip sage zone (Artemisia tripartita), the second largest steppe zone in Washington,
covers over 2.4 million acres on the northern margins of the Columbia Basin and in parts of the
east slope of the Cascade (Cassidy 1997). This vegetation zone occurs most predominantly in
the Crab, Upper Middle Mainstem Columbia River, Okanogan, and Methow subbasins

(Figure_19).

Climax Vegetation:

The characteristic undisturbed vegetation of this zone forms a continuous herbaceous layer with
a taller discontinuous layer of three-tip sage. Big sagebrush is confined to disturbed sites.
Snowberry (Symphoricarpos albus) and bitterbrush are rare (Daubenmire 1970). Three-tip sage
looks very much like big sagebrush but is about half as tall, so the sagebrush component of this
zone is less visually imposing than in zones where big sagebrush is the dominant shrub.

This zone is large, and the variability in herbaceous dominants reflects its broad precipitation
range. The most mesic sites are dominated by Idaho fescue with lesser amounts of bluebunch
wheatgrass, threadleaf sedge (Carex filifolia), Sandberg bluegrass (Poa sandbergii), and needle
and thread (Stipa occidentalis). On the drier end of the spectrum, bluebunch wheatgrass and
Sandberg bluegrass tend to be the dominants, though Idaho fescue usually remains in
significant amounts. Forbs are diverse and include many perennials common to other meadow
steppe zones. The average shrub cover is about 12 percent and ranges from near 0 percent to
greater than 30 percent. Consequently, the native vegetation generally falls under the definition
of a grassland (less than 10 percent shrub cover) or shrub savanna (10 to 25 percent shrub
cover). Shrublands are mostly limited to ravines and draws, and extensive shrublands are
uncommon (Franklin and Dyrness 1973).

Disturbance:

Fire has relatively little effect on native vegetation in this zone, since three-tip sagebrush and
the dominant graminoids resprout after burning. Three-tip sagebrush does not appear to be
much affected by grazing, but the perennial graminoids decrease and are eventually replaced
by cheatgrass (Bromus tectorum), plantain (Plantago spp.), big bluegrass (Poa secunda),
and/or gray rabbitbrush (Chrysothamnus nauseosus). In recent years, diffuse knapweed
(Centaurea diffusa) has spread through this zone and threatens to replace other exotics as the
chief increaser after grazing (Roche and Roche 1998). A 1981 assessment of rangelands rated
most of this zone in fair range condition, with smaller amounts in good and poor range condition;
however, ecological condition is generally worse than range condition (Harris and Chaney
1984).

Open water/wetlands — Less than 3 percent of the entire vegetation zone is composed of open
water/wetlands (open water - 0.97 percent; riparian - 1.12 percent; marshes and small ponds —
0.42 percent). Open water and wetlands that lie within this vegetation zone are composed
primarily of shallow perennial/ephemeral ponds, lakes, and perennial streams.

Non-forested - The largest proportion (51.58 percent) of this zone is non-forested, as most of
the Methow Valley, Okanogan Valley, and the east Cascade foothills have remained in steppe.
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Figure 19. Historic (potential) three-tip sagebrush steppe vegetation zone in the Columbia
Cascade Ecoprovince, Washington (Cassidy 1997).

Edaphic and other Special Communities:

Wetlands: Riparian habitats are dominated by black cottonwood (Populus trichocarpa) and
white alder (Alnus rhombifolia). Others: At the margins of the zone and in sheltered ravines,
ponderosa pine woodlands may occur.
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Land Use and Land Cover:

Agriculture — Approximately 39.26 percent of this entire vegetation zone is in agriculture
(irrigated — 2.1 percent; non-irrigated - 35.90 percent; mixed irrigation status - 1.02 percent).
The irrigated fields include pastures, row crops, and orchards (Cassidy 1997).

Conservation Status of the Three-Tip Sage Vegetation Zone (Cassidy 1997):

Conservation Status 1 - None

Conservation Status 2 - Status 2 lands in this zone within the Ecoprovince are primarily Wildlife
Areas managed or owned by the WDFW. The Sinlahekin Wildlife Area (Okanogan County)
follows the Sinlahekin Valley between private lands and WDNR lands and touches the
Okanogan National Forest at its southern end. The Methow Wildlife Area (Okanogan County),
which occurs as scattered tracts on the perimeter of the Methow Valley, also accounts for much
of the status 2 land. Most tracts of the Methow Wildlife Area are situated between the Okanogan
National Forest and private land. Smaller amounts of status 2 lands lie in the L. T. Murray
Wildlife Area and the Colockum Wildlife Area. Both these areas are large and encompass parts
of several zones, so the connectivity of the three-tip sage zone with neighboring zones in the
vicinity is high. Both Wildlife Areas are composed of checker-board section blocks alternating
with WDNR section blocks. The Coulee Dam National Recreation Area (with segments in
Okanogan, Grant, Lincoln, and Ferry Counties) is situated along the banks of the Columbia
River. It includes riparian areas and some steppe. The Northrup Canyon State Park and the
adjacent Banks Lake Wildlife Area (both in northern Grant County) are other large status 2
lands that include riparian and steppe vegetation. The remaining status 2 lands are smaller and
more isolated. They include the Tunk Valley Wildlife Area (Okanogan County), the Central Ferry
Wildlife Area (Douglas County), and the Foster Creek Wildlife Area (Douglas County).

Conservation Status 3 - Status 3 lands are mostly owned by the WDNR, followed by the USFS,
then the BLM. In Douglas and Okanogan Counties, WDNR lands are consolidated and form
nearly continuous blocks that cover township/range sized areas. A several square mile piece of
the Wenatchee National Forest in Chelan County north of Lake Chelan is a substantial part of
the status 3 lands. BLM lands are mostly in Okanogan, northern Grant, and southeastern
Chelan Counties.

Conservation Status 4 — The Colville Indian Reservation covers part of the zone in Okanogan
County.

Management Considerations:

With only 1.2 percent of this entire zone in conservation status 2, its representation on reserves
is low compared to the rest of the state, but better than most other steppe zones. Although this
vegetation zone is severely impacted in this Ecoprovince, many of the status 2 lands elsewhere
in this zone are in moderately large contiguous or nearly contiguous blocks and/or adjacent to
undeveloped state or National Forest lands (e.g., the Sinlahekin, Methow, L.T. Murray, and
Colockum Wildlife Areas). Many of the status 3 lands are also in large blocks and adjacent to
other status 2 or 3 lands (e.g., the pieces within the Wenatchee National Forest and the WDNR
section blocks checker-boarded within wildlife areas). Few of the status 2 lands are on the deep
loess of Douglas, Lincoln, Whitman, and Adams Counties where the best agricultural land
occurs. The areas with the greatest management emphasis on biodiversity are mostly in the
Okanogan and Methow Valleys and the central Cascade foothills.

Focusing biodiversity management efforts on the best agricultural sections of this zone is likely
to be expensive because of the high economic value of these lands. However, restoration of
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fauna associated with deep soil sites or lush grasslands (e.g., the sharp-tailed grouse) may
require the expense. The thinly soiled channeled scablands and areas of glacial scouring and
deposition among valuable farmland in Adams, Whitman, Lincoln Counties have less
agricultural value. These lands have largely escaped cultivation, provide wildlife corridors across
the Columbia Basin, and contain ponds valuable for wildlife. Northern Douglas County has small
oases of deeper soil sites that have escaped cultivation because of uneven topography and
large boulders stranded by glaciers and floods. These oases may be serving as refuges for
plants and animals in the zone, and the associated topography may reduce the value of the land
for farming (Cassidy 1997).

Compared to the other steppe zones, the three-tip sage zone has the second highest
percentage of its area as status 3 lands. Many of the status 3 tracts occur as relatively large
contiguous blocks (e.g., the WDNR lands in northern Douglas County) or are interspersed with
status 2 lands. Thus, status 3 land managers, particularly the WDNR, will have a major
influence on future biodiversity management in this-zone.

4.1.7.2.2.2 Central Arid Steppe Vegetation Zone
General:
The 7.4 million acres of the central arid steppe vegetation zone account for half of the 14.8
million acres of steppe zones in Washington and 18 percent of the 42 million acres in the state.
Of the steppe zones that occur in Washington, the central arid steppe is the most widespread
outside of Washington; it occurs in southern Idaho, central Oregon, the northern Great Basin in
Utah, and parts of Montana (Cassidy 1997).

The central arid steppe vegetation zone is the dominant vegetation type in the entire
Ecoprovince. This vegetation zone occurs most extensively in the Crab, Upper Middle Mainstem
Columbia River, and Okanogan subbasins (Figure 20). Lesser amounts of this vegetation zone
occurred in the remaining subbasins in the Ecoprovince.

Climax Vegetation:

The characteristic climax vegetation is dominated by big sagebrush, bluebunch wheatgrass, and
Sandberg bluegrass (Daubenmire 1970). Other grass species occur in much smaller amounts,
including needle and thread, Thurbers needlegrass (S. thurberiana), Cusick’s bluegrass (Poa
cusickii), and/or bottlebrush squirreltail grass (Sitanion hystrix). Forbs play a minor role. A
cryptogamic crust of lichens and mosses grows between the dominant bunchgrasses and
shrubs. Without disturbance, particularly trampling by livestock, the cryptogamic crust often
completely covers the space between vascular plants. Most plants respond to the summer dry
period by flowering by June, followed by senescence of their above-ground parts. Some of the
taller shrubs with deep roots are able to utilize deeper water supplies and remain
photosynthetically active through the summer. Big sagebrush, the latest bloomer, flowers in
October near the beginning of the fall rainy season.

This big sagebrush/bluebunch wheatgrass association is often perceived and described as
shrubland. Big sagebrush is indeed prominent because of its height, but in the absence of
grazing and fire suppression it rarely covers enough area to create a true shrubland (i.e., one
with greater than 25 percent shrub cover). Shrub cover is generally between 5 and 20 percent,
so most stands are more correctly described as shrub savanna (10 to 25 percent shrub cover)
or, less often, as grasslands (less than 10 percent shrub cover). True shrublands in the
Columbia Basin are generally confined to ravines and draws and areas of fire suppression and
overgrazing. At the hottest, driest, and lowest elevations (in the Hanford basin area), however,
big sagebrush/Sandberg bluegrass communities may form true shrublands that are apparently

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT 49



Potential Vegetation Zones
[ ot
Crber Vegetation Zones

Crab

Figure 20. Historic (potential) central arid steppe vegetation zone in the Columbia Cascade
Ecoprovince, Washington (Cassidy 1997).

natural. Cheatgrass, an introduced annual, is so well adapted to the climate of this zone that,
once established, it can apparently persist indefinitely as a dominant of climax communities in
the absence of further disturbance. Big sagebrush/cheatgrass shrub savanna associations on
the Hanford Nuclear Reservation have persisted in the absence of grazing or cultivation for
decades and are apparently stable.
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Disturbance:

Big sagebrush is killed by fire, leaving the relatively unaffected grasses as dominants
(Daubenmire 1975). Cattle and horses preferentially graze Cusick’s bluegrass followed by
Bluebunch wheatgrass, then other grasses. They avoid big sagebrush, which tends to increase
with grazing unless livestock density is so high that its branches are broken. In areas with a
history of heavy grazing and fire suppression, true shrublands are common and may even be
the predominant cover on non-agricultural land. Most of the native grasses and forbs are poorly
adapted to heavy grazing and trampling by livestock. Grazing eventually leads to replacement of
the bunchgrasses with cheatgrass, Nuttall’s fescue (Festuca microstachys), eight flowered
fescue (F. octofiora), and Indian wheat (Plantago patagonica) (Harris and Chaney 1984).

Cultivated and abandoned fields are initially dominated by Russian thistle (Salsola kali) and
tumble mustard (Sisymbrium altissimum). These tumbleweeds are eventually crowded out by
cheatgrass (Mack 1986). Cheatgrass swards can also change the intensity and frequency of
fires (from cool, infrequent fires to hot, frequent ones) such that natives are excluded from
becoming re-established when grazing is removed. In recent years, several knapweeds
(Centaurea spp.), have become increasingly widespread. Russian star thistle (Centaurea
repens) is particularly widespread, especially along and near major watercourses (Roche and
Roche 1988 in Cassidy 1997). A 1981 assessment of range conditions rated most of rangelands
in this zone in poor to fair range condition except land on the Yakima Training Center
(Department of Defense) and the Fitzner/Eberhardt Arid Lands Ecology Reserve (Hanford
Nuclear Reservation, Department of Energy), which were in good to excellent range condition
(but ecological condition is usually worse than range condition).

Edaphic and other Special Communities:

This large zone encompasses numerous habitats influenced by edaphic and topographic factors
that support floral associations different from the characteristic big sagebrush/bluebunch
wheatgrass association. Sand: Sandy soils support needle-and-thread communities with
codominants of big sagebrush, bitterbrush, Sandberg bluegrass, and/or three-tip sagebrush.
Indian ricegrass (Oryzopsis hymenoides) is locally common in sandy areas. Drifting sand
communities along the Columbia River in the Priest Rapids area include gray cryptantha
(Cryptantha leucophaea), turpentine cymopterus (Cymopterus terebinthinus), and white abronia
(Abronia mellifera) (Mastroguiseppe and Gill 1983). Lithosols: Shallow soil supports
communities dominated by buckwheat species, Sandberg bluegrass, and rigid sagebrush.
Saline/alkaline: Extensive playas like those found in desert regions further south are not found
in Washington State, but small saline or alkaline areas are scattered through the Basin. Saline
and alkaline soils most commonly support saltgrass communities, with codominants ryegrass
and/or greasewood (Sarcobatus vermiculatus). Spiny hopsage (Atriplex spinosa) communities
are locally common but their soil association is poorly understood (Franklin and Dyrness 1973).
Wetlands: Natural springs support a variety of lush communities that are very important to
wildlife in this dry zone. Species composition is variable, but species commonly encountered are
mock orange (Philadelphus Lewisii), yellow monkey flower (Mimulus guttatus), swamp willow-
herb (Epilobium palustre), common chokecherry, smooth sumac, woods rose (Rosa Woodsii),
willows, serviceberry (Amelanchier alnifolia), and black cottonwood. Rocky Mountain juniper
dominates a few springs and washes near the Columbia River, but is otherwise rare in the
central arid steppe. Irrigation has vastly increased the amount of marshy and riparian
vegetation. Cattail (Typha spp.) communities grow in ditches alongside irrigated fields. Russian
olive (Eleagnus angustifolia), originally introduced to enhance wildlife habitat, has become the
dominant riparian tree throughout much of the Basin (Franklin and Dyrness 1973). Topographic:
North-facing slopes often support different climax communities. Three-tip sagebrush/ldaho
fescue and three-tip sagebrush/bluebunch wheatgrass communities, sometimes mixed with big
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sagebrush, are commonly found of north-facing slopes above 1,500 feet. Bitterbrush is often
mixed with big sagebrush near the western edge of the zone. On north-facing slopes at the
western edge of the zone, bitterbrush, big sagebrush, and three-tip sagebrush, may occur
together.

Land Use and Land Cover:

Bare ground - 0.09 percent. These are mostly basalt cliffs; rarely extensive sand dunes. (Most
sand dunes have a sufficient amount of vegetation that they fall into the “non-forested, sparse
cover” class.) To a ground-based observer, basalt cliffs are a prominent feature of the Columbia
Basin. They are also an important wildlife habitat feature.

Agriculture - At least 45.49 percent of the entire vegetation zone is in agriculture (Irrigated -
27.34 percent; Non-irrigated - 17.65 percent; Mixed irrigation status - 0.50 percent). This steppe
zone is the only one in which irrigated agriculture exceeds non-irrigated agriculture. Irrigated
fields along the Columbia River are often dominated by orchards and vineyards. Fields in the
center of the Basin are often row crop circles of a quarter mile to a mile in diameter. Non-
irrigated fields are on deeper soil in northern Grant and Douglas Counties. Winter wheat and
other small grains are the most common non-irrigated crops.

Open water/wetlands - Approximately 4.62 percent of the entire vegetation zone is in open
water/wetland habitats (open water - 2.78 percent; marshes, small ponds, irrigation canals -
0.68 percent; riparian - 1.17 percent). Open water includes the surface of the major rivers (the
Columbia and Okanogan) and several lakes. NHI data (2003) suggests that there is
considerably less open water/wetlands in this Ecoprovince.

Conservation Status of the Central Arid Steppe Vegetation Zone (Cassidy 1997):
Conservation Status 1 - None

Conservation Status 2 - Status 2 lands include: Osoyoos Lake State Veterans Memorial Park,
Indian Dam Wildlife Area, several small TNC parcels (Okanogan County); Wells Wildlife Area,
Central Ferry Wildlife Area, Rock Island State Park (Douglas County); a mall part of the Coulee
Dam National Recreation Area (near Coulee Dam city); Chelan Butte Wildlife Area, Entiat
Wildlife Area, and Swakane Wildlife Area (Chelan County); Sun Lakes State Park, Lenore Lake
Wildlife Area, Steamboat Rock State Park, Stratford Wildlife Area, the numerous scattered units
of the North Columbia Basin Wildlife Area (Grant County); Colockum Wildlife Area, Quilomene
Wildlife Area, Schaake Wildlife Area, Gingko State Park (Kittitas County); L. T. Murray Wildlife
Area (Yakima, Kittitas Counties); and the Columbia National Wildlife Refuge (scattered parcels
in Grant and Adams Counties).

These numerous Status 2 lands are scattered within the zone, but the largest contiguous tracts
lie at the base of the east central Cascade and in the center of the Basin.

Conservation Status 3 - These lands are predominantly WDNR Trust lands, followed by lesser
amounts of BLM and USFS lands. WDNR lands are mostly regularly spaced section blocks.
Some of the WDNR lands have been consolidated into larger clusters, such as those in
southern Douglas and northern Grant Counties, or are intermixed in a checkerboard pattern with
Wildlife Areas and National Wildlife Refuges. The largest tracts are in northern Okanogan
County, southern Douglas County, and in southern Grant County. USFS lands are composed of
lower-elevation pieces of the Wenatchee National Forest in Chelan County and the Okanogan
National Forest north of State Route 20.
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Conservation Status 4 - Lands in this category are predominantly privately owned within this
Ecoprovince.

Management Considerations:

This zone has the second lowest proportion (84.9 percent) of status 4 lands among the steppe
zones. The conservation status of this zone is further enhanced by the size and connectivity of
many of the status 2 land and the de facto conservation status some of its larger status 4
Federal lands.

A long-term management priority is the need for creation and/or maintenance of the connections
between steppe within this zone and steppe and forest adjacent to this zone. The Columbia
River splits the Columbia Basin into an east and west side, and forms a natural barrier to many
animal species. Status 2 lands on the west side are generally well-connected to one another by
other status 2 lands, status 3 lands, or relatively undeveloped status 4 lands

Another important management consideration is maintenance of the continuity of the major
riparian areas and protection of the link between riparian wetlands and adjacent steppe. The big
rivers and streams of the central arid steppe vegetation zone are critical to wildlife in this zone of
low rainfall. Besides the obvious presence of water, these rivers are associated with many
important wildlife habitat features. Cliffs provide roosts for some bat species and nest sites for
some bird species. Cliff-dwelling bats and birds forage in the adjacent steppe and over the river.
The cliffs are in little danger of development, but cliff-dwelling animals may be affected by
habitat alteration of the surrounding steppe and the riparian strip. Species that rely on the
combination of sheer cliffs and large rivers have no alternate refuge.

4.1.7.2.2.3 Big Sagebrush/Fescue Vegetation Zone
General:
This vegetation zone is transitional between the central arid steppe zone and neighboring
meadow steppe zones (the Palouse and three-tip sage zones). The zone covers the central
parts of Adams and Lincoln Counties and the central portion of the Crab subbasin (Figure 21).
Its annual precipitation of 12 inches is similar to that of the central arid steppe zone but its
higher elevation and cooler temperatures increase the effective precipitation (Cassidy 1997).

Climax Vegetation:

Native vegetation is similar to that of the central arid steppe zone, except that Idaho fescue joins
bluebunch wheatgrass as a co-dominant bunchgrass. A cryptogamic crust of mosses and
lichens covers the ground between the vascular plants (Daubenmire 1970, Franklin and
Dyrness 1973).

Disturbance:

Most of the native bunchgrasses and forbs are poorly adapted to heavy grazing and trampling
by livestock. Grazing tends to lead to increasing dominance by cheatgrass. Several exotic
knapweed species have become more common in recent years (Harris and Chaney 1984). A
1981 survey estimated most of the remaining rangeland to be in generally poor to fair range
condition (but ecological condition is generally worse than range condition).

Agriculture — Over 75 percent of the entire vegetation zone is in agriculture (Irrigated - 5.18
percent; Non-irrigated - 69.86 percent; Mixed irrigation status -0.07 percent). Most sites on loess
soil have been sown to winter wheat. Irrigated pastures and some crops are mostly along
valleys, especially along Crab Creek, Lake Creek and near Lind.
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Figure 21. Historic (potential) big sagebrush/fescue vegetation zone in the Columbia Cascade
Ecoprovince, Washington (Cassidy 1997).

Edaphic and other Special Communities:

Lithosols: Several old flood channels (the channeled scablands) cut through the deep loess.
Communities of Sandberg bluegrass, rigid sagebrush, and buckwheat form on the shallowest
soils (Daubenmire 1970). Saline/alkaline: Poorly drained saline or alkaline soils support
communities dominated by saltgrass, sometimes with wildrye or greasewood codominants
(Daubenmire 1970).
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Current Land Use and Land Cover:

Open water/wetlands — Less than one percent of this vegetation zone is in open water/wetland
habitat (0.59 percent) (Open water - 0.14 percent; Marshes, small ponds - 0.05 percent;
Riparian - 0.40 percent). The open water is primarily in the form of channeled scabland lakes
and ponds. Wetlands are mostly narrow riparian strips along drainages.

Non-forested — Slightly more than 24 percent of the vegetation zone is composed of non-
forested areas (Grasslands - 21.48 percent; Shrub savanna - 2.53 percent). Most of the non-
forested vegetation of this zone occurs in the channeled scablands in the northern part of the
zone in Lincoln County. Virtually none of the zone within the Ecoprovince (Adams County) is left
uncultivated.

Conservation Status of the Big Sage/Fescue Steppe Vegetation Zone (Cassidy 1997):
Conservation Status 1- None

Conservation Status 2 - The sole parcel of land in conservation status 2 is owned by TNC and is
situated in Rocky Coulee in northern Adams County (no status 2 lands occur in this vegetation
zone within the Ecoprovince).

Conservation Status 3 - These lands consist almost entirely of regularly spaced section blocks
owned by the WDNR. They are usually leased and either plowed or grazed. A very small
amount of land is owned by the BLM.

Conservation Status 4 - All private (Cassidy 1997).

Management Considerations:

A greater proportion of this vegetation zone than any other steppe zone, except the Palouse,
has been converted to agriculture. It ranks second (after the Palouse) among steppe zones in
the proportion of its area in private ownership. The single status 2 parcel, a plot owned by TNC,
is isolated from any other conservation status 2 lands by many miles of private land. Wildlife
corridors are primarily along the uncultivated coulees in Lincoln County. These coulees link the
three-tip sage vegetation zone with the central arid steppe vegetation zone.

After Palouse steppe, native communities in the big sage/fescue vegetation zone, especially on
deep soil sites, are more at risk of being completely lost than any others in the state. Since the
WDNR is the major public land owner in the zone, any improvement of biodiversity protection on
deep soil sites will depend heavily on WDNR land management policies (Cassidy 1997).
Clearly, this vegetation zone warrants additional protection measures.

Status and Trends:

Alteration of fire regimes, fragmentation, livestock grazing, and the addition of more than 800
exotic plant species have changed the character of shrubsteppe habitat. It is difficult to find
stands which are still in relatively natural condition. The greatest changes from historic
conditions are the reduction of bunchgrass cover in the understory and an increase in
sagebrush and rabbitbrush cover. Soil compaction is also a significant factor in heavily grazed
lands affecting water percolation, runoff and soil nutrient content.

In some areas, western juniper woodlands have greatly expanded their range, now occupying
much more of the sagebrush ecosystem than in pre-European settlement times. The reasons
for the expansion are complex and include interactions between climate change and changing
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land use, but fire suppression and grazing have played a prominent role in this dramatic shift in
structure and dominant vegetation.

Quigley and Arbelbide (1997) concluded that big sagebrush and mountain sagebrush cover
types are significantly smaller in area than before 1900, and that bitterbrush/bluebunch
wheatgrass cover type is similar to the pre-1900 extent. They concluded that basin big
sagebrush and big sagebrush-warm potential vegetation type’s successional pathways are
altered, that some pathways of antelope bitterbrush are altered, and that most pathways for big
sagebrush-cool are unaltered. Overall this habitat has seen an increase in exotic plant
importance and a decrease in native bunchgrasses. More than half of the Pacific Northwest
shrubsteppe habitat community types listed in the National Vegetation Classification are
considered imperiled or critically imperiled (Anderson et al. 1998).

4.1.7.2.3 Recommended Future Condition
4.1.7.2.3.1 Shrub-dominated Shrubsteppe

The general recommended future condition of sagebrush dominated shrubsteppe habitat
includes expansive areas of high quality sagebrush with a diverse understory of native grasses
and forbs (non-native herbaceous vegetation less than 10 percent). More specific desired
conditions include large unfragmented multi-structured patches of sagebrush with shrub cover
varying between 10 and 30 percent. Good-condition shrubsteppe habitat has very little exposed
bare ground, and supports mosses and lichens (cryptogammic crust) that carpet the area
between taller plants. Similarly, subbasin land managers will manage diverse shrubsteppe
habitats to protect and enhance desirable shrub species such as bitterbrush while limiting the
spread of noxious weeds and increaser native shrub species such as rabbitbrush.

Ecoprovince planners have identified general ecological/management conditions that, if met, will
provide suitable habitat for multiple wildlife species at the Ecoprovince scale within the
shrubsteppe habitat type. Mule deer (Odocoileus hemionus hemionus), Brewer’s sparrow
(Spizella breweri), sage thrasher (Oreoscoptes montanus), sage grouse (Centrocercus
urophasianus), and pygmy rabbit (Brachylagus idahoensis) were selected to represent the
range of habitat conditions required by wildlife species that utilize sagebrush dominated
shrubsteppe (shrubland) habitat within the Ecoprovince. Speciefic species information is
included in Appendix_F. These wildlife species may also serve as a performance measure to
monitor and evaluate the results of implementing future management strategies and actions.

Subbasin wildlife/land managers will review the conditions described below to plan and, where
appropriate, guide future enhancement/protection actions on shrubsteppe habitats. Specific
desired future conditions, however, are identified and developed within the context of individual
management plans at the subbasin level.

Condition 1 — Sagebrush dominated shrubsteppe habitat: Sage thrasher was selected to
represent shrubsteppe obligate wildlife species that require sagebrush dominated shrubsteppe
habitats and that are dependent upon areas of tall sagebrush within large tracts of shrubsteppe
habitat (Knick and Rotenberry 1995; Paige and Ritter 1999; Vander Haegen et al. 2001).
Suitable habitat includes 5 to 20 percent sagebrush cover greater than 2.5 feet in height, 5 to 20
percent native herbaceous cover, and less than 10 percent non-native herbaceous cover.

Similarly, the Brewer’s sparrow was selected to represent wildlife species that require
sagebrush dominated sites. Brewer’s sparrow prefers a patchy distribution of sagebrush
clumps, 10-30 percent cover (Altman and Holmes 2000), lower sagebrush height (between 20
and 28 inches), (Wiens and Rotenberry 1981), 10 to 20 percent native grass cover (Dobler
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1994), less than 10 percent non-native herbaceous cover, and bare ground greater than 20
percent (Altman and Holmes 2000). It should be noted, however, that Johnsgard and Rickard
(1957) reported that shrublands comprised of snowberry, hawthorne, chokecherry, serviceberry,
bitterbrush, and rabbitbrush were also used by Brewer’s sparrows for nesting in southeast
Washington. Specific, quantifiable habitat attribute information for this mixed shrub landscape
could not be found.

Condition 2 — Diverse shrubsteppe habitat: Mule deer were selected to represent species that
require and prefer diverse, dense (30 to 60 percent shrub cover less than 5 feet tall)
shrubsteppe habitats (Ashley et al. 1999) comprised of bitterbrush, big sagebrush, rabbitbrush,
and other shrub species (Leckenby 1969; Kufeld et al. 1973; Sheehy 1975; Jackson 1990) with
a palatable herbaceous understory exceeding 30 percent cover (Ashley et al. 1999).

Similarly, the pygmy rabbit is dependent upon sagebrush, primarily big sagebrush (Artemisia
tridentata), and is usually found in areas where big sagebrush grows in very dense (at least 30
percent shrub cover less than 5 feet tall) stands. Tall, dense sagebrush clumps are essential
(Orr 1940). Soft, deep soils (at least 20 inches deep) are required for burrowing.

4.1.7.2.3.2 Steppe/Grassland-dominated Shrubsteppe

The general recommended future condition of steppe/grassland dominated shrubsteppe habitat
includes contiguous tracts of native bunchgrass and forb plant communities with less than five
percent shrub cover and less than ten percent exotic vegetation. In xeric, brittle environments
and sites dominated by shallow lithosols soils, areas between bunchgrass culms should support
mosses and lichens (cryptogamic crust). In contrast, more mesic (greater than12 inches annual
precipitation), deep soiled sites could sustain dense (greater than 75 percent cover) stands of
native grasses and forbs (conclusions drawn from Daubenmire 1970).

Grasshopper sparrow (Ammodramus savannarum) and sharp-tailed grouse (Tympanuchus
phasianellus) were chosen to represent the range of habitat conditions required by
steppe/grassland obligate wildlife species. Ecoprovince planners recommend the following
range of conditions:

Greater than 40 percent native bunchgrass cover

10 to 30 percent native forb cover

Visual obstruction readings (VOR) of at least 6 inches

Less than 10 percent native non-deciduous shrub cover

Less than 10 percent noxious weed cover

Multi-structured fruit/bud/catkin-producing deciduous trees and shrubs dispersed
throughout the landscape (10 to 40 percent of the total area), or within 1 mile of sharp-
tailed grouse nesting/broodrearing habitats

YVVVVVY

Similarly, Sage grouse were selected to represent species that require/prefer diverse sagebrush
habitat with medium to high shrub cover and residual grass. Sage grouse prefer slopes less
than 30 percent (Call and Maser 1985), sagebrush/bunchgrass stands having medium to high
canopy cover (10-30 percent), forb/grass cover at least 15 percent and less than 10 percent
non-native herbaceous cover.

Change in the extent of shrubsteppe habitat from circa 1850 to 1999 is illustrated at the 6" —
level HUC in Figure 22 (NHI 2003). Red color tones indicate negative change while blue color
tones indicate positive change. The positive change is likely the result of shrub encroachment
on grassland habitats due to over-grazing and fire suppression. In contrast, the negative change
is due primarily to conversion of shrubsteppe to agriculture.
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Figure 22. Shrubsteppe habitat type conservation and restoration alternatives (NHI 2003).

DRAFT CoLumBIA CASCADE ECOPROVINCE WILDLIFE ASSESSMENT

58




Although the data are displayed at the 6™ — level HUC, it does not necessarily mean that the
entire HUC was historically, or is currently comprised completely of the shrubsteppe habitat
type. The data simply indicates that the shrubsteppe habitat type occurred somewhere within a
particular HUC.

The data displayed in Figure 22 can be used by Ecoprovince/subbasin planners to identify and
prioritize conservation and restoration areas and strategies. For example, planners may develop
a hierarchal approach to protecting shrubsteppe habitats where HUCs that have exhibited
positive change receive a higher initial prioritization than those that have experienced a negative
change. Ecoreprovince planners could then cross-link this information with other data such as
ECA and GAP protection status to develop comprehensive strategies to identify and prioritize
critical areas and potential protection actions.

The data could also be used to identify areas formerly occupied by grassland habitats and/or
grassland vegetation zones that are currently shrubsteppe. If protecting/increasing grassland
habitats is a higher priority than shrubsteppe habitats within the Ecoprovince or particular
subbasin, areas could be identified and prioritized in which encroaching shrubsteppe habitats
would be returned to grasslands. Management strategies to accomplish this, such as the use of
controlled burns, could then be developed and linked to specific goals and objectives.

41.7.3 Eastside (Interior) Riparian Wetlands
4.1.7.3.1 Historic

Prior to 1850, riparian habitats were found at all elevations and on all stream gradients; they
were the lifeblood for most wildlife species with up to 80 percent of all wildlife species
dependent upon these areas at some time in their lifecycle (Thomas 1979). Many riparian
habitats were maintained by beaver activity which was prominent throughout the west. Beaver-
dammed streams created pools that harbored fish and other species; their dams also reduced
flooding and diversified and broadened the riparian habitat. The other important ecological
process which affected riparian areas was natural flooding that redistributed sediments and
established new sites for riparian vegetation to become established.

Riparian vegetation was restricted in the arid Intermountain West, but was nonetheless fairly
diverse. It was characterized by a mosaic of plant communities occurring at irregular intervals
along streams and dominated singularly or in some combination by grass-forbs, shrub thickets,
and mature forests with tall deciduous trees. Common shrubs and trees in riparian zones
included several species of willows, red-osier dogwood, hackberry, mountain alder, Wood's
rose, snowberry, currant, black cottonwood, water birch, paper birch, aspen, peachleaf willow,
and mountain alder. Herbaceous understories were very diverse, but typically included several
species of sedges along with many dicot species.

Riparian areas have been extensively impacted within the Columbia Plateau such that
undisturbed riparian systems are rare (Knutson and Naef 1997). Impacts have been greatest at
low elevations and in valleys where agricultural conversion, altered stream channel morphology,
and water withdrawal have played significant roles in changing the character of streams and
associated riparian areas. Losses in lower elevations include large areas once dominated by
cottonwoods that contributed considerable structure to riparian habitats. In higher elevations,
stream degradation occurred with the trapping of beaver in the early 1800s, which began the
gradual unraveling of stream function that was greatly accelerated with the introduction of
livestock grazing. Woody vegetation has been extensively suppressed by grazing in some
areas, many of which continue to be grazed. Herbaceous vegetation has also been highly
altered with the introduction of Kentucky bluegrass that has spread to many riparian areas,
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forming a sod at the exclusion of other herbaceous species. The implications of riparian area
degradation and alteration are wide ranging for bird populations which utilize these habitats for
nesting, foraging and resting. Secondary effects which have impacted insect fauna have
reduced or altered potential foods for birds as well.

Within the past 100 years, an estimated 95 percent of this habitat has been altered, degraded,
or destroyed by a wide range of human activities including river channelization, unmanaged
livestock grazing, clearing for agriculture, water impoundments, urbanization, timber harvest,
exotic plant invasion, recreational impacts, groundwater pumping, and fire (Krueper Unknown).
Together, these activities have dramatically altered the structural and functional integrity of
western riparian habitats (Johnson et al. 1977; Dobyns 1981; Bock et al. 1993; Krueper 1993;
Fleischner 1994; Horning 1994; Ohmart 1994, 1995; Cooperrider and Wilcove 1995; Krueper
1996). At present, natural riparian communities persist only as isolated remnants of once vast,
interconnected webs of rivers, streams, marshes, and vegetated washes.

Quigley and Arbelbide (1997) concluded that the cottonwood-willow cover type covers
significantly less in area now than before 1900 in the Inland Pacific Northwest. The authors
concluded that although riparian shrubland occupied only 2 percent of the landscape, they
estimated it to have declined to 0.5 percent of the landscape. Approximately 40 percent of
riparian shrublands occurred above 3,280 feet msl prior to 1900; now nearly 80 percent is found
above that elevation. This change reflects losses to agricultural development, road
development, dams, and other flood-control activities. The current riparian shrublands contain
many exotic plant species and generally are less productive than historically. Quigley and
Arbelbide (1997) found that riparian woodland was always rare and the change in extent from
the past is substantial.

The NHI riparian habitat data are incomplete; therefore, riparian floodplain habitats are not well
represented on NHI maps (accurate habitat type maps, especially those detailing
riparian/wetland habitats, are needed to improve assessment quality and support management
strategies/actions). Subbasin wildlife managers, however, believe that significant physical and
functional losses have occurred to these important riparian habitats from hydroelectric facility
construction and inundation, agricultural development, and livestock grazing. Changes in the
distribution of riparian habitat from circa 1850 (historic) to 1999 (current) are illustrated in
Figure 23 and Figure 24.

4.1.7.3.2 Current
General:
Riparian wetland habitat dominated by woody plants is found throughout eastern Washington.
Mountain alder-willow riparian shrublands are major habitats in the forested zones of eastern
Washington. Eastside lowland willow and other riparian shrublands are the major riparian types
throughout eastern Washington at lower elevations. Black cottonwood riparian habitats occur
throughout eastern Washington at low to middle elevations. Quaking aspen wetlands and
riparian habitats are widespread but rarely a major component throughout eastern Washington.
Ponderosa pine-Douglas-fir riparian habitat occurs only around the periphery of the Columbia
Basin in Washington and up into lower montane forests.

Riparian wetland habitat appears along perennial and intermittent rivers and streams. This
habitat also appears in impounded wetlands and along lakes and ponds. Their associated
streams flow along low to high gradients. The riparian and wetland forests are usually in fairly
narrow bands along the moving water that follows a corridor along montane or valley streams.
The most typical stand is limited to 100-200 feet from streams. Riparian forests also appear on
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Figure 23. Historic riparian wetland distribution in the Columbia Cascade Ecoprovince,
Washington (NHI 2003).
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Current (1999) Wildlife-Habitat Distribution
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Figure 24. Historic riparian wetland distribution in the Columbia Cascade Ecoprovince,
Washington (NHI 2003).
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sites subject to temporary flooding during spring runoff. Irrigation of streamsides and toe slopes
provides more water than precipitation and is important in the development of this habitat,
particularly in drier climatic regions. Hydrogeomorphic surfaces along streams supporting this
habitat have seasonally to temporarily flooded hydrologic regimes. Eastside riparian wetland
habitats are found from 100 to 9,500 feet in elevation.

Eastside riparian wetland habitat occurs along streams, seeps, and lakes within the eastside
mixed conifer forest, ponderosa pine forest and woodlands, western juniper and mountain
Mahogany woodlands, and part of the shrubsteppe habitat. This habitat may be described as
occupying warm montane and adjacent valley and plain riparian environments.

Eastside riparian wetland habitat structure includes shrublands, woodlands, and forest
communities. Stands are closed to open canopies and often multi-layered. A typical riparian
habitat would be a mosaic of forest, woodland, and shrubland patches along a stream course.
The tree layer can be dominated by broadleaf, conifer, or mixed canopies. Tall shrub layers,
with and without trees, are deciduous and often nearly completely closed thickets. These woody
riparian habitats have an undergrowth of low shrubs or dense patches of grasses, sedges, or
forbs. Tall shrub communities (20-98 feet, occasionally tall enough to be considered woodlands
or forests) can be interspersed with sedge meadows or moist, forb-rich grasslands.
Intermittently flooded riparian habitat has ground cover composed of steppe grasses and forbs.
Rocks and boulders may be a prominent feature in this habitat.

Vegetation:

Information found in the NHI (2003) database suggests that black cottonwood (Populus
balsamifera ssp. trichocarpa), quaking aspen (P. tremuloides), white alder (Alnus rhombifolia),
peachleaf willow (Salix amygdaloides) and, in northeast Washington, paper birch (Betula
papyrifera) are dominant and characteristic tall deciduous trees. Water birch (B. occidentalis),
shining willow (Salix lucida ssp. caudata) and, rarely, mountain alder (Alnus incana) are co-
dominant to dominant mid-size deciduous trees. Each can be the sole dominant in stands.
Conifers can occur in this habitat, rarely in abundance, more often as individual trees. The
exception is ponderosa pine and Douglas-fir that characterize a conifer-riparian habitat in
portions of the shrubsteppe zones.

A wide variety of shrubs is found in association with forest/woodland versions of this habitat.
Red-osier dogwood (Cornus sericea), mountain alder, gooseberry (Ribes spp.), rose (Rosa
spp.), common snowberry (Symphoricarpos albus) and Drummonds willow (Salix drummondii)
are important shrubs in this habitat. Bog birch (B. nana) and Douglas spiraea (Spiraea
douglasii) can occur in wetter stands. Red-osier dogwood and common snowberry are shade-
tolerant and dominate stand interiors, while these and other shrubs occur along forest or
woodland edges and openings. Mountain alder is frequently a prominent shrub, especially at
middle elevations. Tall shrubs (or small trees) often growing under or with white alder include
chokecherry (Prunus virginiana), water birch, shining willow, and netleaf hackberry (Celtis
reticulata).

Shrub-dominated communities contain most of the species associated with tree communities.
Willow species (Salix bebbiana, S. boothii, S. exigua, S geyeriana, or S. lemmonii) dominate
many sites. Mountain alder can be dominant and is at least codominant at many sites.
Chokecherry, water birch, serviceberry (Amelanchier alnifolia), black hawthorn (Crataegus
douglasii), and red-osier dogwood can also be codominant to dominant. Shorter shrubs, Woods
rose, spiraea, snowberry, and gooseberry are usually present in the undergrowth.
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The herb layer is highly variable and is composed of an assortment of graminoids and broadleaf
herbs. Native grasses (Calamagrostis canadensis, Elymus glaucus, Glyceria spp., and Agrostis
spp.) and sedges (Carex aquatilis, C. angustata, C. lanuginosa, C. lasiocarpa, C. nebrascensis,
C. microptera, and C. utriculata) are significant in many habitats. Kentucky bluegrass (Poa
pratensis) can be abundant where heavily grazed in the past. Other weedy grasses, such as
orchard grass (Dactylis glomerata), reed canarygrass (Phalaris arundinacea), timothy (Phleum
pratense), bluegrass (Poa bulbosa, P. compressa), and tall fescue (Festuca arundinacea) often
dominate disturbed areas. A short list of the great variety of forbs that grow in this habitat
includes Columbian monkshood (Aconitum columbianum), alpine leafybract aster (Aster
foliaceus), ladyfern (Athyrium filix-femina), field horsetail (Equisetum arvense), cow parsnip
(Heracleum maximum), skunkcabbage (Lysichiton americanus), arrowleaf groundsel (Senecio
triangularis), stinging nettle (Urtica dioica), California false hellebore (Veratrum californicum),
American speedwell (Veronica americana), and pioneer violet (Viola glabella).

Disturbance:

This habitat is tightly associated with stream dynamics and hydrology. Flood cycles occur within
20-30 years in most riparian shrublands although flood regimes vary among stream types. Fires
recur typically every 25-50 years but fire can be nearly absent in colder regions or on
topographically protected streams. Rafted ice and logs in freshets may cause considerable
damage to tree boles in mountain habitats. Beavers crop younger cottonwood and willows and
frequently dam side channels in these stands. These forests and woodlands require various
flooding regimes and specific substrate conditions for reestablishment. Grazing and trampling is
a major influence in altering structure, composition, and function of this habitat; some portions
are very sensitive to heavy grazing.

Natural systems evolve and become adapted to a particular rate of natural disturbances over
long periods. Land uses alter stream channel processes and disturbance regimes that affect
aquatic and riparian habitat. Human-induced disturbances are often of greater magnitude and/or
frequency compared to natural disturbances. These higher rates may reduce the ability of
riparian and stream systems and the fish and wildlife populations to sustain themselves at the
same productive level as in areas with natural rates of disturbance.

Other characteristics also make riparian habitats vulnerable to degradation by human-induced
disturbances. Their small size, topographic location, and linear shape make them prone to
disturbances when adjacent uplands are altered. The unique microclimate of riparian and
associated aquatic areas supports some vegetation, fish, and wildlife that have relatively narrow
environmental tolerances. This microclimate is easily affected by vegetation removal within or
adjacent to the riparian area, thereby changing the habitat suitability for sensitive species.

Succession and Stand Dynamics:

Riparian vegetation undergoes "typical" stand development that is strongly controlled by the
site’s initial conditions following flooding and shifts in hydrology. The initial condition of any
hydrogeomorphic surface is a sum of the plants that survived the disturbance, plants that can
get to the site, and the amount of unoccupied habitat available for invasions. Subsequent or
repeated floods or other influences on the initial vegetation select species that can survive or
grow in particular life forms. A typical woody riparian habitat dynamic is the invasion of woody
and herbaceous plants onto a new alluvial bar away from the main channel. If the bar is not
scoured in 20 years, a tall shrub and small deciduous tree stand will develop. Approximately 30
years without disturbance or change in hydrology will allow trees to overtop shrubs and form
woodland. Another 50 years without disturbance will allow conifers to invade and in another 50
years a mixed hardwood-conifer stand will develop. Many deciduous tall shrubs and trees
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cannot be invaded by conifers. Each stage can be reinitiated, held in place, or shunted into
different vegetation by changes in stream or wetland hydrology, fire, grazing, or an interaction of
those factors.

Conservation Status of Eastside (Interior) Riparian-Wetlands:
Specific conservation status of riparian wetlands is unknown, but assumed to be the same as
the protection status afforded to adjacent vegetation zones.

Management and Anthropogenic Impacts:

Management effects and land use on woody riparian vegetation can be obvious; for example,
removal of vegetation by development of hydroelectric facilties, roads, and logging.
Management effects can also be subtle; for example, removal of beavers from a watershed,
removal of large woody debris, or construction of a weir dam for fish habitat. In general,
excessive livestock or native ungulate use leads to less woody cover and an increase in sod-
forming grasses particularly on fine-textured soils. Undesirable forb species, such as stinging
nettle and horsetail, increase with livestock use as well. Knutson and Naef (1997) described the
potential effects of various land uses on riparian habitats; for example, forest practices can alter
riparian area microclimates and reduce large woody debris (Table 15).

Status and Trends:

Quigley and Arbelbide (1997) concluded that the cottonwood-willow cover type covers
significantly less in area now than before 1900 in the Inland Pacific Northwest. The authors
concluded that although riparian shrubland was a minor part of the landscape, occupying 2
percent, they estimated it to have declined to 0.5 percent of the landscape. Approximately 40
percent of riparian shrublands occurred above 3,280 feet in elevation prior to 1900; now nearly
80 percent is found above that elevation. This change reflects losses to agricultural
development, road development, dams, and other flood control activities. The current riparian
shrublands contain many exotic plant species and generally are less productive than historically.

Quigley and Arbelbide (1997) found that riparian woodland was always rare and the change in
extent from the past is substantial.

Riparian vegetation undergoes "typical" stand development that is strongly controlled by the
site’s initial conditions following flooding and shifts in hydrology. The initial condition of any
hydrogeomorphic surface is a sum of the plants that survived the disturbance, plants that can
get to the site, and the amount of unoccupied habitat available for invasions. Subsequent or
repeated floods or other influences on the initial vegetation selects species that can survive or
grow in particular life forms. A typical woody riparian habitat dynamic is the invasion of woody
and herbaceous plants onto a new alluvial bar away from the main channel. If the bar is not
scoured in 20 years, a tall shrub and small deciduous tree stand will develop. Approximately 30
years without disturbance or change in hydrology will allow trees to overtop shrubs and form
woodland. Another 50 years without disturbance will allow conifers to invade and in another 50
years a mixed hardwood-conifer stand will develop. Many deciduous tall shrubs and trees
cannot be invaded by conifers. Each stage can be reinitiated, held in place, or shunted into
different vegetation by changes in stream or wetland hydrology, fire, grazing, or an interaction of
those factors.

In general, excessive livestock or native ungulate use leads to less woody cover and an
increase in sod-forming grasses particularly on fine-textured soils. Undesirable forb species,
such as stinging nettle and horsetail, increase with livestock use.
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Table 15. Summary of potential effects of various land uses on riparian habitat elements needed
by fish and wildlife (Knutson and Naef 1997).

Potential Changes in Land Use
Riparian Elements Needed
by Fish and Wildlife -
J Fore_st Agriculture Unman_aged _Urb_an Dams Recreation Roads
Practices Grazing ization

Riparian Habitat

Altered microclimate X X X X X X
Reduction of . X X X X X X X
large woody debris

Habitat loss/fragmentation X X X X X X X
Removgl of riparian X X X X X X X
vegetation

Reductlon_ of vegetation X X X X X X X
regeneration

Soil compact|on/ X X X X X X
deformation

Loss of habitat connectivity X X X X X X
Redu_ctlon o_f strgctural and X X X X X X
functional diversity

Stream Banks and Channel

Stream channel scouring X X X X X X
Incrgased stream bank X X X X X X X
erosion

Stream channel changes X X X X X X X
Stream channelization X X X

Loss of fish passage X X X X X X
Loss of large woody debris X X X X X X X
Redu_ctlon o_f strgctural and X X X X X X
functional diversity

Hydrology and Water Quality

Changes in basin X X X X X
hydrology

Reduced water velocity X X X X X

Increased surface X X X X X X
water flows

Reduqtlon of water storage X X X X X
capacity

Water withdrawal X X X X

Increased sedimentation X X X X X X X
Increased stream X X X X X X X
temperatures

Water contamination X X X X X X
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Natural systems evolve and become adapted to a particular rate of natural disturbances over
long periods. Land uses alter stream channel processes and disturbance regimes that affect
aquatic and riparian habitat (Montgomery and Buffington 1993). Anthropogenic-induced
disturbances are often of greater magnitude and/or frequency compared to natural
disturbances. These higher rates may reduce the ability of riparian and stream systems and the
fish and wildlife populations to sustain themselves at the same productive level as in areas with
natural rates of disturbance.

Other characteristics also make riparian habitats vulnerable to degradation by human-induced
disturbances. Their small size, topographic location, and linear shape make them prone to
disturbances when adjacent uplands are altered. The unique microclimate of riparian and
associated aquatic areas supports some vegetation, fish, and wildlife that have relatively narrow
environmental tolerances. This microclimate is easily affected by vegetation removal within or
adjacent to the riparian area, thereby changing the habitat suitability for sensitive species
(Thomas et al. 1979; O’Connell et al. 1993).

4.1.7.3.3 Recommended Future Condition
At the Ecoprovince scale, wildlife/land managers focused on riparian wetland habitat due to its
prevalence throughout the Ecoprovince, close association with salmonid habitat requirements,
and relationship to water quality issues. Subbasin level planners have the option to address
lacustrine and palustrine wetland habitats at the local level.

Ecoprovince/subbasin planners identified general ecological/management conditions that, if
met, will provide suitable habitat for multiple wildlife species at the Ecoprovince scale within the
riparian wetland habitat type (Appendix E, Table 50). Ecoprovince/subbasin planners selected
red-eyed vireo (Vireo olivaceus), yellow-breasted chat (Icteria virens), willow flycatcher
(Empidonax trailli), Lewis’ woodpecker (Melanerpes lewis), and beaver (Castor canadensis) to
represent the range of habitat conditions required by wildlife species that utilize eastside
(interior) riparian wetland habitat within the Ecoprovince. Specific species information is
included in Appendix_F. These wildlife species may also serve as a performance measure to
monitor and evaluate the results of implementing future management strategies and actions.

Ecoprovince wildlife/land managers will review the conditions described below to plan and,
where appropriate, guide future enhancement/protection actions on riparian wetland habitats.
Specific desired future conditions, however, are identified and developed within the context of
individual management plans at the subbasin level.

Wildlife/land managers have a wide array of conditions to consider. Recognizing the variation
between existing riparian wetland habitat and the dynamic nature of this habitat type,
recommended conditions for riparian wetland habitat focus on the following habitat/
anthropogenic attributes:

1. The presence and/or height of native hydrophytic shrubs and trees

2. Shrub and/or tree canopy structure, tree species and diameter (DBH)

3. Distance between roosting and foraging habitats

4. Human disturbance

Ecoprovince wildlife/habitat managers recommend the following range of conditions for the
specific riparian wetland habitat attributes described below:

» Greater than 60 percent tree canopy closure

» Mature deciduous trees greater than 160 feet in height and 21 inches DBH

» Greater than 10 percent young cottonwoods
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Tree cover less than 20 percent

30 to 80 percent native shrub cover

Multi-structured shrub canopy greater than 3 feet in height
Snags greater than 16 inches DBH

YV VY

Condition 1 — Multi-structured, dense understory: Willow flycatcher was selected to represent
species that require dense patches of native vegetation in the shrub layer and interspersed with
openings of herbaceous vegetation. Willow flycatchers require 40-80 percent shrub cover,
shrubs greater than 3 feet in height, and tree cover less than 30 percent.

Condition 2 — Deciduous riparian zone with high canopy closure: Beaver was selected to
represent species that require 40-60 percent tree/shrub canopy closure and shrub height
greater than 6.6 feet. Beavers also require trees less than 6 inches DBH.

Condition 3 — Mature deciduous forest with open canopy: Lewis’ woodpecker was selected to
represent species that require or depend on mature cottonwood forest for its reproductive life
requisites. Lewis’ woodpeckers require trees greater than 21 inches DBH, 10-40 percent canopy
cover, and 30-80 percent shrub cover.

Change in extent of the riparian wetland habitat type from circa 1850 to 1999 is not included
because of inaccurate NHI (2003) data/GIS products.

41.74 Agriculture
Agricultural habitat varies substantially in composition among the cover types it includes.
Cultivated cropland includes at least 50 species of annual and perennial plants, and hundreds of
varieties ranging from vegetables such as carrots, onions, and peas to annual grains such as
wheat, oats, barley, and rye. Row crops of vegetables and herbs are characterized by bare soil,
plants, and plant debris along bottomland areas of streams and rivers and areas having
sufficient water for irrigation. Annual grains, such as barley, oats, and wheat are typically
produced in almost continuous stands of vegetation on upland and rolling hill terrain without
irrigation.

Improved pastures are used to produce perennial herbaceous plants for grass seed and hay.
Alfalfa and several species of fescue and bluegrass, orchardgrass (Dactylis glomerata), and
timothy (Phleum pratensis) are commonly seeded in improved pastures. Grass seed fields are
single-species stands, whereas pastures maintained for haying are typically composed of
several species.

The improved pasture cover type is one of the most common agricultural uses in and is
produced with and without irrigation. Unimproved pastures are predominantly grassland sites
often abandoned fields that have little or no active management such as irrigation, fertilization,
or herbicide applications. These sites may or may not be grazed by livestock. Unimproved
pastures include rangelands planted to exotic grasses that are found on private land, state
wildlife areas, federal wildlife refuges, and CRP sites. Grasses commonly planted on CRP sites
include crested wheatgrass (Agropyron cristatum), tall fescue (F. arundinacea), perennial
bromes (Bromus spp.), and wheatgrasses.

Intensively grazed rangelands have been seeded to intermediate wheatgrass (Elytrigia
intermedia), crested wheatgrass to boost forage production, or are dominated by increaser
exotics such as Kentucky wheatgrass or tall oatgrass (Arrhenatherum elatius). Other
unimproved pastures have been cleared and intensively farmed in the past, but are allowed to
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convert to other vegetation. These sites may be composed of uncut hay, litter from previous
seasons, standing dead grass and herbaceous material, invasive exotic plants including tansy
ragwort (Senecio jacobea), thistle (Cirsium spp.), Himalaya blackberry (Rubus discolor), and
Scot’s broom (Cytisus scoparius) with patches of native black hawthorn, snowberry, spirea
(Spirea spp.), poison oak (Toxicodendron diversilobum), and various tree species, depending
on seed source and environment.

Because agriculture is not a focal wildlife habitat type and there is little opportunity to effect
change in agricultural land use at the landscape scale, Ecoprovince and subbasin planners did
not conduct a full-scale analysis of agricultural conditions. However, agricultural lands converted
to CRP can significantly contribute toward benefits to wildlife habitat and other species that
utilize agricultural lands (Appendix E, Table_51). The extent of agricultural areas prior to 1850
and today (including CRP lands) is illustrated in Figure 25 and Figure 26.

4.2 Primary Factors Impacting Focal Habitats and Wildlife Species
The principal post-settlement conservation issues affecting focal habitats and wildlife
populations include habitat loss and fragmentation resulting from conversion to agriculture,
habitat degradation and alteration from livestock grazing, invasion of exotic vegetation, and
alteration of historic fire regimes. Anthropogenic changes in shrub and grass dominated
communities has been especially severe in the state of Washington, where over half the native
shrubsteppe has been converted to agricultural lands (Dobler et al. 1996). Similarly, little
remains of the interior grasslands that once dominated the Ecoprovince.
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Unlike forest communities that can regenerate after clearcutting, shrubsteppe and interior
grasslands that have been converted to agricultural crops are unlikely to return to a native plant
communities even if left idle for extended periods because upper soil layers (horizons) and
associated microbiotic organisms have largely disappeared due to water and wind erosion and
tillage practices. Furthermore, a long history of grazing, fire, and invasion by exotic vegetation
has altered the composition of the plant community within much of the extant shrubsteppe and
grassland habitat in this region (Quigley and Arbelbide 1997; Knick 1999).

The loss of once extensive interior grasslands and shrubsteppe communities has substantially
reduced the habitat available to a wide range of habitat dependent obligate wildlife species
including several birds found only in these community types (Quigley and Arbelbide 1997; Saab
and Rich 1997). Sage sparrows, Brewer’s sparrows, sage thrashers, and sage grouse are
considered shrubsteppe obligates, while numerous other species such as grasshopper sparrow
and sharp-tailed grouse are associated primarily with steppe/grassland vegetation. In a recent
analysis of birds at risk within the interior Columbia Basin, the majority of species identified as of
high management concern were shrubsteppe/grassland species. Moreover, according to the
BBS, over half these species have experienced long-term population declines (Saab and Rich
1997).

Ecoprovince planners reviewed the subbasin summaries (NPPC 2002a-g) for information on
factors impacting focal habitats and limiting wildlife populations and abundance (Table_16).
Technical experts involved in providing information for the subbasin summaries identified nine
habitat/wildlife-related limiting factors, including mismanaged livestock grazing, agricultural
development, the spread of exotic vegetation, fire suppression, road development, hydropower
development, residential development/urbanization, mining, and timber harvest.

Residential development and hydropower development were identified as limiting factors in 86
percent of the subbasins, while mining and exotic vegetation were identified in only 43 percent.
The limiting factors analysis also indicates that the Entiat and Methow subbasins contain the
highest number of limiting factors (seven each) in the Ecoprovince, while the Wenatchee and
Crab subbasins contain the fewest (four each). Clearly, residential development, hydropower
development, and agriculture are common limiting factors that are pervasive throughout the
entire Ecoprovince. Factors impacting focal habitats and/or limiting wildlife populations within
the Ecoprovince are discussed in further detail below, followed by a list of limiting factors by
habitat type.

4.2.1 Livestock Grazing
The legacy of livestock grazing throughout the entire Columbia Plateau, including the
Ecoprovince, has had widespread and severe impacts on vegetation structure and composition.
Disturbance plays an important role in determining successional pathways in shrubsteppe
communities (Daubenmire 1970; Smith et al. 1995). One of the most severe impacts has been
the increased spread of exotic plants. Excessive grazing by livestock can reduce the abundance
of some native plants while increasing that of others and can allow exotic species to enter and
in some cases dominate communities (Branson 1985). The effects of livestock grazing on
shrubsteppe vegetation can influence use of sites by birds and other wildlife species, although
the direction of influence (positive or negative) may vary (Saab et al. 1995). Moreover, invasion
of exotic plants changes floristics and vegetation structure and can have adverse effects on site
use by some wildlife species (Knick and Rotenberry 1995).

Shrub density and annual cover increase, whereas bunchgrass density decreases with livestock
use. Repeated or intense disturbance, particularly on drier sites, leads to cheatgrass dominance
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Table 16. Wildlife habitat limiting factors analysis for the Columbia Cascade Ecoprovince, Washington (NPPC 2002a-g).

Limiting Factor

Subbasin —
Residential Fire Livestock Road Hydropower Exotic . - Timber MUITIEED €5 L'.m.'“”.g
: ; . Agriculture Mining Factors Identified in
Development Suppression Grazing Development Development Vegetation Harvest Subbasin

Entiat Yes Yes Yes Yes Yes Yes No No Yes 7

Lake Chelan Yes Yes Yes No Yes Yes Yes No No 6

Wenatchee No Yes No Yes No No No Yes Yes 4

Methow Yes No Yes Yes Yes No Yes Yes Yes 7

Okanogan Yes Yes No No Yes No Yes Yes Yes 6

Upper M'ddl.e Mainstem Yes No Yes No Yes Yes Yes No No 5

Columbia River

Crab Yes No No Yes Yes No Yes No No 4

Number of Subbasins

in Which Limiting 6 4 4 4 6 3 5 3 4

Factor was Identified
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and replacement of native bunchgrasses. Dry and sandy soils are sensitive to grazing, with
needle-and-thread replaced by cheatgrass at most sites. In recent years, USDA programs have
supported conversion of agricultural fields to modified steppe/grasslands through CRP;
however, in most cases these modified grasslands lack floristic and structural diversity.

Grasslands and grazing animals have coexisted for millions of years. Large migratory
herbivores, like the bison, are integral to the functioning of grassland ecosystems. Through
grazing, these animals stimulate regrowth of grasses and remove older, less productive plant
tissue. Thinning of older plant tissues allows increased light to reach younger tissues, which
promotes growth, increased soil moisture, and improved water-use efficiency of grass plants
(Frank et al. 1998:518).

Grazing by domestic livestock can replicate many of these beneficial effects, but the herding
and grazing regimes used to manage livestock can also harm grasslands by concentrating their
impacts. Given the advantages of veterinary care, predator control, and water and feed
supplements, livestock are often present in greater numbers than wild herbivores and can put
higher demands on the ecosystem. In addition, herds of domestic cattle, sheep, and goats do
not replicate the grazing patterns of herds of wild grazers. Use of water pumps and barbed wire
fences has led to more sedentary and often more intense use of grasslands by domestic
animals (Frank et al. 1998:519, citing McNaughten 1993). Grazing animals in high densities
can destroy vegetation, change the balance of plant species, reduce biodiversity, compact soil
and accelerate soil erosion, and impede water retention, depending on the number and breed
of livestock and their grazing pattern (Evans 1998:263).

Livestock currently graze much of the steppe dominated shrubsteppe habitat. Drier
steppe/grasslands, those with shallower soils, steeper topography, or hotter, drier
environments, were more intensively grazed and for longer periods than were deep-soil
grasslands (Tisdale 1986). Evidently, these drier native bunchgrass grasslands changed
irreversibly to persistent introduced annual grasses and forbs. In an effort to increase forage
production, some native bunchgrass plant communities and shrubsteppe habitats were either
inter-seeded or converted to intermediate wheatgrass, or more commonly, crested wheatgrass
(Agropyron cristatum), further reducing the floristic quality and the amount of native habitats.

One of the most visible and useful indicators of degradation of grazing lands is soil erosion.
High densities of livestock or poor management of herds diminish vegetative cover and
contribute to erosion. This eventually will reduce the productivity of the grassland, although
some areas with deep soils can withstand high rates of erosion for considerable time.

The long-term effects of grazing in ponderosa pine forests on resident bird species, such as
pygmy nuthatch, are difficult to predict. On one hand, grazing can reduce grass cover and plant
litter that in turn can enhance survival of pine seedlings and reduce the frequency of low-
intensity ground fires. On the other hand, heavy grazing can also change the recruitment
dynamics of ponderosa pines that eventually would be used for breeding, roosting, and
foraging and also alter the frequency of high-intensity crown fires (Ghalambor 2003).

4.2.2 Agriculture
Conversion of shrubsteppe communities to agricultural purposes throughout the Ecoprovince,
and eastern Washington in general, has resulted in a fragmented landscape with few extensive
tracts of interior grassland or shrubsteppe remaining (Dobler et al. 1996).
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Agricultural land uses in the Ecoprovince include dry land wheat farms, irrigated agricultural
row crop production, and irrigated agriculture associated with fruit and livestock production
(alfalfa and hay). Agriculture conversions concentrated in low elevation valleys have
significantly affected valley bottom grasslands, shrublands, and cottonwood dominated riparian
areas. Agricultural development has altered or destroyed vast amounts of native
steppe/grassland and shrubsteppe habitat in the lowlands and fragmented riparian wetland
habitat within the Ecoprovince. Agricultural operations have also increased sediment loads and
introduced herbicides and pesticides into streams.

Conversion of any wildlife habitat type to agriculture adversely affects wildlife in two ways:
native habitat in most instances is permanently lost, and remaining habitat is isolated and
embedded in a highly fragmented landscape of multiple land uses, particularly agriculture.

Although the magnitude of agricultural conversion of Washington's shrubsteppe is impressive,
its effect on wildlife may be magnified by a pattern of land alteration that has resulted in
extreme fragmentation of remaining habitats. Species tend to evolve in concert with their
surroundings, and for shrubsteppe wildlife this means that species adapted to expansive
landscapes of steppe and shrubsteppe communities. When landscapes are fragmented by
conversion to land use types different from what occurred naturally, wildlife dependent upon the
remnant native habitat may be subjected to adverse population pressures, including:

isolation of breeding populations;

competition from similar species associated with other, now adjacent, habitats;
increased predation by generalist predators;

increased nest loss through parasitism by brown-headed cowbirds;

creation of population sinks; and

increased conflict between wildlife species and economic agricultural crops, i.e., crop
depredation.

VVYVYYVYVYVY

Fragmentation of previously extensive landscapes can influence the distribution and
abundance of birds through redistribution of habitat types and through the pattern of habitat
fragmentation, including characteristics such as decreased patch area and increased habitat
edge (Ambuel and Temple 1983; Wilcove et al. 1986; Robbins et al. 1989; Bolger et al. 1991,
1997). Fragmentation also can reduce avian productivity through increased rates of nest
predation (Gates and Gysel 1978; Wilcove 1985), increased nest parasitism (Brittingham and
Temple 1983; Robinson et al. 1995), and reduced pairing success of males (Gibbs and
Faaborg 1990; Villard et al. 1993; Hagan et al. 1996).

It is not known to what extent these population pressures affect birds and other wildlife species
in fragmented shrubsteppe environments, although a recent study from Idaho (Knick and
Rotenberry 1995) suggests that landscape characteristics influence site selection by some
shrubsteppe birds. Most research on fragmentation effects on birds has occurred in the forests
and grasslands of eastern and central North America, where conversion to agriculture and
suburban/urban development has created a landscape quite different from that which existed
previously. The potential for fragmentation to adversely affect shrubsteppe wildlife in
Washington warrants further research.

Even though the conversion of native habitats to agriculture severely impacted native wildlife
species such as the sharp-tailed grouse, agriculture did provide new habitat niches that were
quickly filled with introduced species such as the ring-necked pheasant (Phasianus colchicus)
chukar (Alectoris chukar), and the gray partridge (Perdix perdix). Moreover, native ungulate
populations took advantage of new food sources provided by croplands and either expanded
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their range or increased in number (J. Benson, WDFW, personal communication, 1999).
Wildlife species/populations that could adapt to and/or thrived on “edge” habitats increased with
the introduction of agriculture until the advent of “clean farming” practices and monoculture
cropping systems.

4.2.3 Exotic Vegetation
No study to date has investigated how the establishment or control of non-native plants
influences cavity-nesting bird species in ponderosa pine forests (Ghalambor 2003). Some
techniques employed to control non-native plants such as prescribed fires are expected to have
little or no effect as long as these fires are low intensity ground fires. To the extent that
establishment of non-native plants alters the recruitment of trees used for foraging or nesting,
such as ponderosa pine, there could be long-term impacts (Ghalambor 2003).

The number and abundance of introduced species is an indicator of biodiversity condition. At
the regional scale, the growing threat of invasive species in shrubsteppe and other Ecoprovince
habitats may bode ill for carbon storage. For example, recent experiments suggest that crested
wheatgrass, a shallow-rooted grass introduced to North American prairies from North Asia to
improve cattle forage, stores less carbon than native perennial prairie grasses with their
extensive root systems (Christian and Wilson 1999:2397). Noxious weeds, primarily Canada
thistle, Russian knapweed, Dalmation toadflax, diffuse knapweed, and introduced annual
grasses are pervasive and have taken over thousands of acres of wildlife habitat within the
Ecoprovince.

Knapweeds are members of the Asteraceae family and are problematic within the Ecoprovince.
Diffuse knapweed is a biennial that grows from a taproot. It is now especially abundant in
central Washington. It is most common in disturbed areas but can invade natural plant
communities (Taylor 1990). Wind, humans, animals, and vehicles spread knapweed seeds.
Diffuse knapweed reduces the biodiversity of plant populations, increases soil erosion (Sheley
et al. 1997), threatens Natural Area Preserves (Schuller 1992) and replaces wildlife forage on
range and pasture.

Annual grasses such as cheatgrass, medusa head, and others have become naturalized
throughout the Ecoprovince and have either completely displaced or compete heavily with
native grasses and forbs in some areas. Although annual grasses can be potential forage for
big game and some bird species, they severely impact native plant communities and can add
significantly to the fire fuel load resulting in hotter wildfires that increase damage to native
vegetation.

4.2.4 Fire
Fire is a natural occurrence in most shrubsteppe ecosystems and has been one of the primary
tools humans have used to manage this habitat type. Fire prevents woody vegetation from
encroaching, removes dry vegetation, and recycles nutrients. Conversely, fire suppression
allows shrubs and trees to encroach/increase on areas once devoid of woody vegetation and/or
promotes decadence in undisturbed native steppe/grassland communities. Although fire can
benefit steppe/grassland habitat, it can be harmful too—particularly when fires become much
more frequent than is natural. If too frequent, fire can remove plant cover and increase soil
erosion (Ehrlich et al. 1997:201) and can promote the spread of annual grasses to the
detriment of native plants (Whisenant 1990).

Fires covering large areas of shrubsteppe habitat can eliminate shrubs and their seed sources
and create grassland habitat to the detriment of sage dependent wildlife species such as sage
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grouse. Fires that follow heavy grazing or repeated early season fires can result in annual
grasslands of cheatgrass, medusahead, knapweed, and/or yellow starthistle.

In Ecoprovince forest habitats, fire suppression has resulted in the loss of climax forest
communities and, in some instances, wildlife species diversity by allowing the spread of shade
tolerant species such as Douglas-fir and grand fir. Prior to fire suppression, wildfires kept
shade-tolerant species from encroaching on established forest communities. The lack of fire
within the ecosystem has resulted in significant changes to the forest community to the
detriment of some wildlife species. Changes in forest habitat components have reduced habitat
availability, quality, and utilization for wildlife species dependent on timbered habitats.

Long-term fire suppression can lead to changes in forest structure and composition, and result
in the accumulation of fuel levels that can lead to severe crown fires that replace entire stands
of trees. The higher elevation forests have evolved with high fire severity regimes, and fire
suppression effects are not detectable. Thunderstorms bring lightning ignition to forested areas
susceptible to fire. Recreational use accounts for 60 percent of fire ignitions in the Chiwawa
River watershed (25-year period approximately 1972-1997) (NPPC 2002c). As forest stands
become more layered, homogenous, and loaded, the potential for catastrophic fire increases.
Attempts to restore ponderosa pine forests to their pre- European structure and function (i.e.
conditions prior to forest suppression) should have positive impacts on some resident bird
species, such as pygmy nuthatch, but too little information is currently available (Ghalambor
2003).

Because fire is an important natural process in ponderosa pine forests and is an important
factor in creating snags, the restoration of natural fire regimes has been proposed as a
management tool (Covington and Moore 1994; Arno et al. 1995; Fule and Covington 1995). In
particular, the use of prescribed fires to reduce fuel loads has been suggested as being
necessary in order to return fire regimes to more “natural” conditions (Covington and Moore
1994; Arno et al. 1995). Because frequent, low intensity ground fires play an important role in
maintaining the character of natural ponderosa woodlands (Moir et al. 1997), prescribed low
intensity ground fires are presumed to have beneficial effects on the resident bird species such
as pygmy nuthatch. The current level of information makes it difficult to accurately predict the
effects of fire on some species of resident birds. However, it seems reasonable to conclude that
low intensity ground fires would have little or no negative effects, whereas high intensity crown
fires would have significant negative short-term effects because of the reduction in foraging
habitat.

4.2.5 Road Development
The transportation system within Ecoprovince is a potential limiting factor to wildlife
populations. More than 65 species of terrestrial vertebrates in the interior Columbia River Basin
have been identified as being negatively affected by road-associated factors (Wisdom et al.
2000), which can negatively affect terrestrial vertebrate habitats and populations as well as
water quality and fish populations. Road densities and placement can have a negative impact
on elk use of important habitat (Perry and Overly 1977).

Habitat fragmentation, due to road construction and improper culvert placement, has also
prevented migration of fish and amphibian species within and/or between some subbasin
tributaries. Increasing road densities can reduce big game habitat effectiveness or increase
vulnerability to harvest. Motorized access facilitates firewood cutting and commercial harvest,
which can reduce the suitability of habitats surrounding roads to species that depend on larger
trees, snags, or logs (USFS 2000). Roads also aid the spread of noxious weeds.
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According to the Okanogan Subbasin Summary (NPPC 2002e), road densities in that subbasin
exceed 4 miles/mi?. Sediment delivery is considered to be greater than natural erosion rates in
road densities greater than this (Cederholm et al.1981). Sediment delivery from roads also
depends on factors such as distance from the stream, slope, vegetative cover, and
precipitation.

Overall road density in the Wenatchee subbasin is high in zones of human influence and
riparian areas. Roads and motorized trails have significantly altered habitat for many species,
particularly for grizzly bear, gray wolf, mule deer, elk, and lynx (NPPC 2002c). Species
proximity to roads and trails also impacts their behavior. Road development and agriculture
have also impacted riparian function.

4.2.6 Hydropower Development
Hydropower development on the Columbia Rivers provided water to develop the shrubsteppe
habitat for irrigated croplands, orchards, vineyards, and pulp tree plantations. The Lower Snake
and Columbia River dams impounded thousands of acres of riparian and shrubsteppe habitat,
severely impacting wildlife species associated with those habitats. For example, Lewke (1975)
estimated that the loss of riparian habitat caused by the impoundment of Lower Granite Dam
resulted in a loss of habitat for 11,000 summer and 17,000 winter birds. There has been some
recovery, but the carrying capacity for wildlife in the area has been undeniably lowered. Since
impoundment, the recovery of riparian habitat has been slowed due to shallow soils along the
current banks of the reservoir in comparison to soils formed in a natural riparian ecosystem. An
estimated 147,123 habitat units (HUs) were lost as a result of the construction of the Lower
Snake River dams and Chief Joseph and Grand Coulee dams (Table _17).

Table 17. Habitat units lost due to hydropower development on the Lower Snake and Columbia
Rivers (NPPC 2000).

Chief Joseph Grand Coulee Lower Snake River
Indicator Species HUs Indicator Species HUs Indicator Species HUs
Sharp-tailed Grouse 2,290 Sage Grouse 2,746 Downy Woodpecker 365
Mule Deer 1,992 Sharp-tailed Grouse 32,723 Song Sparrow 288
Spotted Sandpiper 1,255 Ruffed Grouse 16,502 Yellow Warbler 927
Sage Grouse 1,179 Mourning Dove 9,316 California Quail 20,508
Mink 920 Mule Deer 27,133 Ring-necked 2,647

Pheasant
Bobcat 401 White-tailed Deer 21,362 Canada Goose 2,040
Lewis’ Woodpecker 286 Riparian Forest 1,632
Ring-necked 239 Riparian Shrub 27
Pheasant
Canada Goose 213 Canada Goose Nest 74
Sites

Yellow Warbler 58

TOTAL 8,833 TOTAL 111,515 TOTAL 26,775

The development and operation of the hydropower system has resulted in widespread changes
in riparian, riverine, and upland habitats in the Upper Middle Mainstem Columbia River
subbasin. Several habitat types have been reduced or altered while other habitat types, such
as open water areas have increased as a result of hydropower development. Effects related to
hydropower development and operations on wildlife and its habitats may be direct or indirect.
Direct effects include stream channelization, inundation of habitat and subsequent reduction in
some habitat types, degradation of habitat from water level fluctuations and construction and
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maintenance of power transmission corridors. Indirect effects include the building of numerous
roads and railways, presence of electrical transmissions and lines, the expansion of irrigation,
and increased access to and harassment of wildlife.

4.2.7 Development/Urbanization
In addition to grazing and agriculture, there have been permanent losses of habitats due to
urban and rural residential growth. Urban sprawl is a concern for resource managers as
indicated by the growing number of ranchettes, subdivisions, subdivided cropland, and
floodplain encroachment. These areas often occur near wooded areas, lakes, or streams. The
increasing number of dwellings poses a threat to water quality due to the increased amount and
dispersion of potential nutrient sources immediately adjacent to waterways.

Residential/urban sprawl has resulted in the loss of large areas of habitat in the Upper Middle
Mainstem Columbia River subbasin and increased the harassment of wildlife. Specifically,
sprawl has eliminated large areas of lowland wintering range of native wildlife (NPPC 2002f).
Disturbance by humans in the form of highway traffic, noise and light pollution, and various
recreational activities have the potential to displace wildlife and force them out of their native
areas or forces them to use less desirable habitat.

Recreational activities can negatively impact bird populations through the accidental and
purposeful taking of individuals, habitat modification, changes in predation regimes, and
disturbance (Knight and Cole 1995; Marzluff 1997). Some species of resident birds, such as
pygmy nuthatch, may experience moderate decreases in population abundance and
productivity in response to impacts associated with established campsites (Ghalambor 2003).
Impacts associated with camping that might negatively influence resident birds include changes
in vegetation, disturbance of breeding birds, and increases in the number of potential nest
predators (Marzluff 1997).

4.2.8 Mining
No study to date has considered the effects of mining on cavity nesting birds. However, mining
or any related activity that resulted in a significant loss of snags or reduced the number of large
mature trees could have negative consequences. Mining could also have negative
consequences on resident birds, such as pygmy nuthatch, by disrupting breeding birds
(Ghalambor 2003).

4.2.9 Timber Harvest
The effects of timber harvesting on bird communities as a whole may have both beneficial and
negative effects. Because timber harvesting changes the structure, density, age, and
vegetative diversity within forests, the new habitats created following timber harvesting
activities may be either suitable or unsuitable to different species of birds (Ghalambor 2003).
Furthermore, the type of timber harvesting (e.g. clear-cut, partial-cut, strip-cut) may also have
differential consequences on the local bird community. Timber harvesting (including the cutting
of standing dead trees for firewood) is likely to be the primary human activity influencing snag
availability, and therefore the most important risk factor for cavity nesting birds such as pygmy
nuthatches.

4.2.10 Summary of Factors Affecting Focal Habitats and Wildlife Species
4.2.10.1 Ponderosa Pine
» Timber harvesting, particularly at low elevations, has reduced the amount of old growth
forest and associated large diameter trees and snags.
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» Urban and residential development has contributed to loss and degradation of properly

functioning ecosystems.

Fire suppression/exclusion has contributed towards habitat degradation, particularly

declines in characteristic herbaceous and shrub understory from increased density of

small shade-tolerant trees. High risk of loss of remaining ponderosa pine overstories
from stand-replacing fires due to high fuel loads in densely stocked understories.

Overgrazing has resulted in lack of recruitment of sapling trees, particularly pines.

Invasion of exotic plants has altered understory conditions and increased fuel loads.

Fragmentation of remaining tracts has negatively impacted species with large area

requirements.

Hostile landscapes, particularly those in proximity to agricultural and residential areas,

may have high density of nest parasites (brown-headed cowbird), exotic nest

competitors (European starling), and domestic predators (cats), and may be subject to
high levels of human disturbance.

» The timing (spring/summer versus fall) of restoration/silviculture practices such mowing,
thinning, and burning of understory removal may be especially detrimental to single-
clutch species.

» Spraying insects that are detrimental to forest health may have negative ramifications
on lepidopterans and other non-target avian species.

v

YV VYVV

4.2.10.2 Shrubsteppe

» Extensive permanent habitat conversions of shrubsteppe/grassland habitats (e.g.,
approximately 60 percent of shrubsteppe in Washington [Dobler et al. 1996]) to other
uses (e.g., agriculture, urbanization).

» Fragmentation of remaining tracts of moderate to good quality shrubsteppe habitat.

» Degradation of habitat from intensive grazing and invasion of exotic plant species,
particularly annual grasses such as cheatgrass and woody vegetation such as Russian
olive.

» Degradation and loss of properly functioning shrubsteppe/grassland ecosystems

resulting from the encroachment of urban and residential development and conversion

to agriculture. Best sites for healthy sagebrush communities (deep soils, relatively mesic
conditions) are also best for agricultural productivity; thus, past losses and potential
future losses are great. Most of the remaining shrubsteppe in Washington is in private
ownership with little long-term protection (57 percent).

Loss of big sagebrush communities to brush control (may not be detrimental relative to

interior grassland habitats).

Conversion of CRP lands back to cropland.

Loss and reduction of cryptogamic crusts, which help maintain the ecological integrity of

shrubsteppe/grassland communities.

High density of nest parasites (brown-headed cowbird) and domestic predators (cats)

may be present in hostile/altered landscapes, particularly those in proximity to

agricultural and residential areas subject to high levels of human disturbance.

» Agricultural practices that cause direct or indirect mortality and/or reduce wildlife
productivity. There are a substantial number of obligate and semi-obligate
avian/mammal species; thus, threats to the habitat jeopardize the persistence of these
species.

» Fire management, either suppression or over-use.

» Invasion and seeding of crested wheatgrass and other introduced plant species which
reduces wildlife habitat quality and/or availability.

vV VYV V¥V
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4.2.10.3 Eastside (Interior) Riparian Wetlands

» Loss of habitat due to numerous factors including riverine recreational developments,
innundation from impoundments, cutting and spraying of riparian vegetation for eased
access to water courses, gravel mining, etc.

» Habitat alteration from 1) hydrological diversions and control of natural flooding regimes
(e.g., dams) resulting in reduced stream flows and reduction of overall area of riparian
habitat, loss of vertical stratification in riparian vegetation, and lack of recruitment of
young cottonwoods, ash, willows, etc., and 2) stream bank stabilization which narrows
stream channel, reduces the flood zone, and reduces extent of riparian vegetation.

» Habitat degradation from livestock overgrazing which can widen channels, raise water
temperatures, and reduce understory cover.

» Habitat degradation from conversion of native riparian shrub and herbaceous vegetation
to invasive exotics such as reed canary grass, purple loosestrife, perennial
pepperweed, salt cedar, indigo bush, and Russian olive.

» Fragmentation and loss of large tracts necessary for area-sensitive species such as
yellow-billed cuckoo.

» Hostile landscapes, particularly those in proximity to agricultural and residential areas,
may have high density of nest parasites (brown-headed cowbird), exotic nest
competitors (European starling), and domestic predators (cats), and be subject to high
levels of human disturbance.

» High energetic costs associated with high rates of competitive interactions with
European starlings for cavities may reduce reproductive success of cavity-nesting
species such as Lewis' woodpecker, downy woodpecker, and tree swallow, even when
outcome of the competition is successful for these species.

» Recreational disturbances (e.g., ORVs), particularly during nesting season, and
particularly in high-use recreation areas.

The World Resources Institute (WRI) summarized a variety of human-induced pressures that
affect global ecosystems (Table_18). A corresponding analogy may be drawn for the Columbia
Cascade Ecoprovince in that the principal pressure on resources in some areas of the
Ecoprovince is simple overuse—too much logging, grazing, or recreational/residentia