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Preface

The following report was prepared by University scientists through cooperative agreement,
project science staff, or contractors as part of the ongoing efforts of the Interior Columbia Basin
Ecosystem Management Project, co-managed by the U.S. Forest Service and the Bureau of Land
Management. It was prepared for the express purpose of compiling information, reviewing
available literature, researching topics related to ecosystems within the Interior Columbia Basin,
or exploring relationships among biophysical and economic/social resources.

This report has been reviewed by agency scientists as part of the ongoing ecosystem project. The
report may be cited within the primary products produced by the project or it may have served its
purposes by furthering our understanding of complex resource issues within the Basin. This
report may become the basis for scientific journal articles or technical reports by the USDA Forest
Service or USDI Bureau of Land Management. The attached report has not been through all the
steps appropriate to final publishing as either a scientific journal article or a technical report.




METHODOLOGY USED FOR SUBSECTION MAPPING

Coordinators: J.A. Nesser, G.L. Ford

GIS: C. Maynard, J. Menakis and D. Long

ABSTRACT

This paper summarizes how the Subsection map theme was produced for the
scientific assessment of the Interior Columbia River Basin. Ecclogical Units
were developed and mapped at 1:500,000 scale. These units were based upon
geologic materials, landforms, and climate. Over 203,000,000 acres were mapped
in portions of seven states. The mapping was a cooperative effort of the U.S.
Forest Service, Natural Resources Conservation Service, Bureau of Land
Management and U.S. Geological Survey.

INTRODUCTICN

Ecosystem assessments require inventories of many landscape compeonents. Single
landscape component mapping has been done for decades. Examples include soil
surveys, geologic mapping, and vegetation inventories. While these single
component inventories produce valuable information, the most useful mapping
integrates a number of landscape components into a single map. Some examples
of earlier integrated surveys include work done in Australia by CSIRO
(Christian and Stewart 1968) and Land System Inventories conducted in the
western United States by the USDA Forest Service (Wertz and Arnold 1972, USDA
Forest Service 1976). -

In the ecosystem analysis process, various questions need to be addressed. The
questions are often scale-related, hence the need for a hierarchy of map

units. This hierarchy makes it possible to view smaller ecosystems in the
context of the larger processes and systems that shape them.

Mapping and analyzing ecoregions as complex as the Interior Columbia River
Basin (ICRB) requires information on many landscape components. Some of these
components (e.g., landforms, geologic materials, climate) are relatively
permanent landscape features that change little during human lifetimes. Maps
which integate these types of information are called ecological maps. They are
used to delimit areas having different bioclogical and physcial potential
(ECOMAP 1994) .

An ecological type is defined as "A category of land having a unigue
combination of potential natural community, soil, landscape features, and
climate and differing from other ecological types in its ability to produce
vegetation and respond to management. Aan ecological unit is defined as "A
mapped landscape unit designed to meet management objectives, comprised of one
or more ecological types (Forest Service Manual 2060.05).

Other landscape compcnents (e.g., existing vegetation, wildlife populations)
can change very rapidly because of natural or human caused disturbances. These
types of ecosystem components can best be understood by using more permanent

components as a template. Both kinds of information are needed to analyze
ecosystems.
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For the ICRB, these different landscape components were mapped by several
teams. This paper is a general summary of the development of the geoclimatic
map theme for the scientific assessment of the basin.

Mapping of Ecoregions

Ecoregions are large regional ecosystems. A number of maps and descriptions of
the Ecoregions of the United States have been prepared cover the last several
decades (Bailey 1376, 1982, 1988) (Bailey et al. 1994) {Driscoll et al.

1984) (Omernik 1987). These maps have been based on features such as climate,
landforms, geologic materials, potential natural vegetation, land use and
soils.

In 1994 a map of the Ecoregions and Subregions of the United States was

published at a scale of 1:7,500,000 (Bailey et al. 1994). This map delineated
Ecological Units at the follewing four levels, from broadest to more specific:
Domains, Divisions, Provinces, and Sections. Domains are normally defined

using broad climatic zones. Divisions are defined using regional climatic
factors. Provinces are defined using climax plant communities, landforms and
altitudinal zonations. Sections are further defined based on physiography
(geology and topography). The map was followed by a companion publication
{(McNab and Avers 1994) which provided map unit descriptions for the Sections
shown on the map.

While some of the earlier Land System Inventories and more recent Ecoregion
mapping were done at several scales, a standardized framework did not exist.
In 1924, a National Hierarchical Framework of Ecclogical Units was established
and defined (Table 1). The levels of the hierarchy from broadest to most
specific are Domain, Division, Province, Section, Subsection, Landtype
Association, Landtype and Landtype Phase. This hierarchy of ecological units
has the smaller ones nested within the larger ones. Table 2 illustrates the
principal map unit design criteria for the units. Table 3 shows map scale and
polygon size of the ecological units.

For the scientific assessment of the Interior Columbia River Basin, a
Subsection level map of over 203,000,000 acres was produced. See Figure 1
which shows the landscape characterization boundary for the area that was
mapped.

To understand ecosystems, it is necessary to map those landscape components
that influence ecological patterns and processes. A number of different
criteria could have been used to identify and map the ecosystems of the ICRB.
Some of these, such as potential natural vegetation, were done by other teams.
The following paragraphs discuss the ecosystem components that were used to
differentiate Subsection map units in the Interior Columbia River Rasin.

Climate is a major ecosystem compcnent that strongly influences vegetation
distribution, soil genesis, animal distributions, etc. Precipitation and solar
radiation are twe major climatic components that control many ecological
processes (Bailey 1988). Because weather stations are located mostly in the
valleys and are sometimes very sparsely located throughout the Interiocr
Columbia River Basin, regional climatic data were not readily available. For
this reason, the broad distribution of major vegetation types {forest,
shrubland and grassland) was used as a surrogate for climatic regions. In some
areas, these broad types were further refined based upon local knowledge.
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On a large scale, the geographic distribution and height of landmasses broadly
control environmental gradients of temperature and moisture (Swanson et al
1388). At a mid-scale, landform features such as elevation, aspect and slope
influence the distribution of solar radiatcion and precipitation. This can
affect vegetation patterns, soil formation, hydrologic response, animal
populaticns, etc.

Geologic materials also affect ecosystem processes. The physical and chemical
properties of bedrock and surficial materials influence such processes as
weathering, soil formation, vegetation distribution, and stream chemistry.

Over 203,000,000 acres were mapped within the area identified for landscape
characterization. Using the 1994 Ecoregion Map and the mapping done for this
project indicates that there are 7 Provinces, 23 Sections and 283 Subsections
for the area covered by the landscape characterization boundary.

DEVELOPMENT OF SUBSECTION MAP THEME
Map Unit Design Criteria

Before any mapping project is undertaken, the following basic questions must be
angwered. What is the purpose of the map? What map scale is appropriate?

What criteria will be used to draw the lines on the map? What types of
information will be included in the map unit descriptions?

For the Interior Columbia River Basin Project, the map and associated
information were prepared for use in the landscape ecology and agquatic portions
of the scientific assessment. The map was prepared at a scale of 1:500,000
because this was found to be the scale where base maps, topographic maps and
geologic maps were available for the 7 states involved in the mapping. It was
also considered to be the scale that could be mapped in the amount of time that
was available and

was approppriate in the context of the National Hierarchy of Ecological Units.

Each subsection has some landscape components that were used to draw the lines
on maps. These are called the differentiating criteria. There are other
components that were described for each subsection, but not used to delineate
the units. These are called accessory characteristics. Three differentia were
used to draw the maps; geologic material, landform, and climate. These were
considered to be important driving variables of the ecclogical patterns and
processes that occur throughout the Interior Columbia River Basin.

The geologic materials were separated by major groups of bedrock types (e.g.
intrusive igneous, carbonate sedimentary, metasedimentary) and surficial
materials (e.g., alluvium, glacial till, residuum). These classes of geologic
materials could not be more specific than the state geclogy maps that were
their source. Major types of broad landforms (e.g. mountains, glaciated
mouritains, plateaus, plains) were the second important differsntia. Broad
climate was inferred from general vegetation patterns (e.g. grassland,
shrublands, forest). These vegetation classes were further subdivided in some
cases based on local knowledge.

Information on a number of other landscape features was used to characterize
the Subsections. Examples include s6ils, mean annual precipitation, mean
annual air temperature, surface water characteristics, slope range, elevation
range, and disturbance regimes.
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Scurces of Information Used To Map And Describe Subsections

The USGS 1:500,000 Albers Conic Equal-Area Maps for the states of Montana,
Idaho, Washington, Oregon, California, Nevada, Utah and Wyoming were used for
the base maps. Geologic materials were determined from the 1:500,000 state
geology maps with some mincor refinements based upon local knowledge. Broad
landforms were determined using 1:500,000 state topographic maps and local
knowledge. Broad climatic zones were inferred from potential natural
vegetation mapping using Kuchler (1964) or regional and local information.

Some characterization of average annual precipitation for map units was
determined using the PRISM model. PRISM (Precipitation-elevation Regressions
on Independent Slopes Medel) "is an analytical model, which distributes point
measurements to a regular grid on regional to continental scales (Daly et al.
1994) . It uses a digital elevation model (DEM) to estimate precipitation at
each DEM cell using a regression of precipitation vs. orographic elevation.
Precipitation maps based upon PRISM were provided by the Natural Resources
Conservation Service. Statewide climatic data and local knowledge were also
used.

Soils were described for each subsecticon using local survey data and experience
where possible. Other sources of soils information included Major Land
Resource Areas (USDA 1$81) and State Soil Geographic Data Bases from the
Natural Resources Conservation Service. Other information used to characterize
the map units included DEM data and hydrography coverages.

Subsection composition can also be determined by using some of the other map
themes developed for the assessment. DEM data can be used to determine the
amount of each subsection in variocus slope classes. The state geoclogy maps can
be used to estimate the amounts of various geologic units in each Subsection.
The potential natural vegetation classification can be used to characterize
each subsecticn. Maps of average annual precipitation and other c¢limatic
variables could also be used to quantify subsection composition.

The Process

The scientific assessment of the Interior Columbia River Basin required that
the Subsection Map be completed very quickly so it could be used by teams
working on other parts of the analysis. It was completed using workshops

comprised primarily of soil scientists and geologists with knowledge of lccal
areas.

Preliminary maps were compiled via contract (Arnold 1994) (Holdorf 19%4) and
edited by the project c¢oordinators. The maps were then reviewed and modified
by knowledgeable soil scientists, geologists and ecologists from the Forest
Service, Natural Rescurces Conservation Service, Bureau of Land Managment and
U.S. Geological Survey. A list of all the people who assisted with this
project is included in Volume One of the Scientific Assessment.

Some brief initial descriptions were provided by the contractors but most map
unit descriptions were written by the same people who finalized the maps. The
initial maps were re-drafted, edited, digitized, and attributed through the
Montana State Library. Additiocnal work was done through the FS Regional Office
in Portland. Plots of map have been made at 1:500,000, 1:1,500,000, and
1:2,000,000 for various users and for display.
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Listed below are some statistics on the mapping:
Total Acres: 203,431,523
Number of Map Units: 283
Number of polygons: 394
Minimum size: 17,707 ac.
Maximum size: 7,587,253 ac.
Mean size: 516,324 ac.
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SECTION 331A
331Aa
331ab
331iAc
3331Aad
331Ae
331Af
331Ag

SECTION 342B
342Ba
342Bb
3428c
342Bd
342Bg
342Bh
342B1
342B7

SECTION 342C
342Ca
342Ch
342Cc
342Cd
342Ce
342Cg
342Ch
342C1i

SECTION 342D
342Da
342Db
342Dc
342Dd
342De
342Df

SECTION 342H
342Ha
342Hb
342Hc
342Hd

SECTION 3421
3427Ta
342Ib
3427Ic
3421d
3427Te
3421f
3421Ig

SECTION M242C
M242Ca
M242Cb

IDENTIFICATION LEGEND FOR SUBSECTIONS
Final Draft - 03/10/95

Page 1
Anatone Plateaus and Canyons
Palouse Hills
Blue Mcountain Foothills
Camas Prairie Plateau
Welippe Prairie Plateau
Clearwater Canyon Breaklands
Lapwai Hills and Plateaus

Page 9
Humboldt River High Plateau
Curlew Valleys and Lake Sediments
Jarbidge High Mountain Ranges
Blackfoot Mountains
Low Steens Mountain
High Desert Lake Basins
High Steens Mountain
High Desert Basalt Plateau

Page 20
Owyhee Basalt Plain
Snake River Plain
Owyhee Tablelands
Bruneau Plateau
Snake River Bottomlands
Owyhee Uplands
Owyhee Foothills
Jordan Craters

Page 29
Upper Snake River Lava Plains and Hills
Southern Idaho Plateaus
Lost River Valleys
Eastern Idaho Plateaus
Snake River Plains
Snake River Plains and Buttes

) Page 35
Kimberly-Paulina Hills
John Day-Clarno Hills
Bend-Redmond Plain
Millican Valley

Page 39
Richland Lake Basin
Yakima Folds
Ritzville Hills
Dry Falls Basalt Scablands
John Day-Deschutes Canyons
Mansfield Glaciated Basalt Plateau
Cheney Basalt Scablands

Page 46
Wenatchee Highlands

Chelan and Sawtooth Highlands
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M2Z242Cc
M242Cd
M242Ce
M242CE
M242Cqg
M242C1
M242Cm
M242Cn
M242Co
M242Cp
M242Cqg
M242Cs
M242Ct
M242Cu
M242Cv

SECTION M261D
M261Da
M261Db
M261Dc
M261Dd
M261De
M261Df
M261Dg
M261Dh

SECTION M261G
M261Ga
M261Gb
M261Gc
M251Gd

SECTION M331A
M331laa
M331Ab
M33iAc
M331tAad
M331Ae
M331Af
M331Ag
M331ah
M331A1
M331Aj
M331Ak
M331a1l
M3312Am
M331An
M331lAo0
M331Ap

SECTION M331D
M331ba
M331Db
M331Dc
M331D4
M331De
M331Df
M331Dg
M331Dh
M331D41
M331Dj5

Cascade Mountains

Lapine Pumice Flats

Glaciated Cascade Mountains
Newberry Volcano

Oregeon High Cascades

Cle Elum-Lake Wenatchee Mountain Valleys
Wenatchee-Swauk Sandstone Hills
Upper Yakima-Swauk Sandstone Hills
Upper Yakima Basin

Naches Mountains

Entiat-Chelan Hills

Middle Methow Block

Upper Methow Block

Cascade Highlands

Lapine-Sycan Basins

Shasta Valley

Medicine Lake Highlands and Lava Flows
Shingletown-Paradise Lahars and Terraces
High Cascades

Klamath Foothills, Oak-Grassland
Klamath Mountains, Douglas-Fir Forest
Klamath Mountains, White Fir Forest
Klamath Mountains, Red Fir Forest

Xlamath-Goose Lake Basin Floor
Modac Basalts, Forested

Modac Pyroclastics, Forested
Klamath Basin, Grasslands

Island Park Caldera
Pitchstone Plateau
Throughfare Uplands
Absaroka Range

Owl Creek Mountains
Yellowstone Plateau
Northern Absaroka Range
Beartooth Mountains
Beartooth Foothills
Mammcth Highlands

West Yellowstone Valley
Upper Yellowstone Valley
Mount Ellis

Spanish Breaks

Spanish Peaks

Lincoln Mountain

Upper Cache Valley
Portneuf Uplands

Cache Front

Bear River Highlands

Bear River Valley

Wyoming Range Uplands
Webster Ridges and valleys
Grays Lake Bottomlands
Caribou Range

Star Valley
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M331Dk
M331Dm
M331Do
M331Dp
M331Dt
M331Du
M331Dv
M331Dw

SECTICN M331J
M331Ja
M331Jb
M331J¢
M331Jd4
M331Je

SECTICN M332A
M3322a
M332Ab
M332Ad
M332Ae
M332Af
M332Ag
M332ah
M332A1
M332A7j
M332Ak
M332Al1
M332Am
M332An
M332A0
M332Ap
M332Aqg
M332Ar
M332As
M332At
M332Au
M332Av
M332Aw
M332Aax
M332Ay
M332Az
M332Aaa
M332Abb
M332Acc
M332Add
M332Ahee
M332aff
M332Agg
M332Ahh
M332Ai1
M332A73
M332akk
M332A11
M3 32Amm
M232Ann
M332A00
M332App
M332AQ9g
M232Arr
M332Axx
M332Ayy
M332Azz

;

Big Hole Mountains;
Teton Range

Pinvon Peak Highlands

Gros Ventre-Leidy Uplands

Jackson Hole

Basin and Range Transitional Mountains
Hoback Basin

Union Pass Uplands

Snake River Range

Page
Wind River Range Summit
Subsummit Uplands
Southeastern Wind River Mountains
Eastern Wind Riwver Mountains
Wind River Sedimentary Mountains
Page

Lochsa Canyon Breaklands

Freezeout Mountain Glaciated Lands
Elk Summit Basin

Hunter Peak Glaciated Mountains
Copper Butte Glaciated Lands
Selway Uplands

Lower South Fork Clearwater Uplands
Elk City Uplands

Florernce Basin

Gospel Peak Glaciated Mountains
Red River-Chamberlain Basins
Magruder Glaciated Uplands
Magruder Breaklands

Salmon Canyon Breaklands

State Divide Uplands

Salmon River RBreaks

Big Horn Crags

Stanley Uplands

Sawtooth Range-Boise Mountains
Smokey Mountain Trough Lands

Upper South Fork Boise River Streamcut Lands
Soldier Mountain Foothills

Moores Flat

Cayuse Polnt

House Mountain

Basin Butte/Hortcn Peak

Stanley Basin - Sawtooth Valley
Sawtooth Foothills

South Fork Payette Canyon

Lowman Uplands

Boise Basin Lands

Boise Ridge-Payette Canyonlands
Middle Fork Pavette Canyon

Bear Valley, Landmark Basin and Uplands
Upper South Fork Salmon River

Long Valley Basin

Long Valley Foothills

Fitsum Peak Glaciated Lands
Burgdorf Basin

Granite Mountain Uplands

Middle Fork Boise Canyon

Smith's Prairie Lowlands

South Fork Clearwater Dissected Uplands
Salmon River Canyonlands

Trinity Mountains

Panther Creek Basin and Uplands
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SECTION M332E Page 226

M332Ba Bitterrcoot Glaciated Canycns

M332Bb Bitterroot Tertiary Terraces

M332Bc East Fork Mountains

M332Bd Anacenda and Flint Creek Ranges
M332Be Flint Creek and Upper Willow Creek Basins
M332Bf Skalkaho Creek Calcic Mountains
M332Bg Garnet Range

M332Bh Rock Creek Uplands

M332Bi Frenchtown Valley

M332B]j Ovando Mountains

M332Bk Alice/Nevada Mountains

M332B1 West Fork Mountains

M332Bm Bitterrcot Valley Fans and Terraces

M332Bn Beoles Point Mountains

SECTION M332C ‘ Page 253
M332Ca Rocky Mountain Front - NE Glacier Park
M332Ch Rocky Mountain Front - Two Medicine
M332Cc Rocky Mountain Front - Teton
M332Cd Slate Goat Mountain

SECTION M332D Page 261
M332Da Snowy Foothills
M332Db Snowy/Judith/Mocassin Mountains
M332Dc Little Belt Mountains - Judith
M332Dd Little Belt Mountains - Kings Hill
M332De Crazy Mountains
M332Df Adel Mountains
M332Dg Beartooth Mountains
M332Dh Big Belt Mountains
M332Di1 Granite Butte
M332D] Boulder and Elkhorn Mountains
M332Dk Helena / Townsend / Boulder Valleys
M332D1 White Sulphur Springs Valley
M332Dm South Elkhorn Mountains
M332Dn London Hills / North Tobacco Root Mountains
M332Do Norris Hills
M332Dg Horseshoe Hills
M332Dr Bridger Mountains
M332Ds Battle Ridge
M332Dt Shields River Valley

SECTION M332E Page 292
M332E2a Centennial Mountains
M332Eb Northern Lost River Range
M332FEc McCartney Highlands
M332Ed Southern Lost River Range
M332Ee Morgan/Goat Mountain
M332Ef Goat Mountain/Chamberlain Basin
M332Eg Lemhi Valley
M332Eh Northern Lemhi Range
M332E1 Central Lost River Range
M332Fk Southern Lemhli Range
M332E1 Allan/Morgan Mountain
M332Em Salmon Mountains Front
M332En Salmon Front
M332Ep East Piloneer - Fleecer Mountains
M332Eg Deerlodge Valley
M332Er Highland Montains/Rochester Basin
M332Es Anaconda Range
M332Et Beaverhead Range
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M332Eu
M332Ev
M332Ew
M332Ex
M332Ey
M332Ez
M332Eaa
M332Ecc
M332Edd
M332Eff

SECTION M332F
M332Fa
M332Fb
M332Fc
M332Fd
M332Fe
M332Fg
M332Fh
M332Fi
M332Ft

SECTION M332G
M332Ga
M332Gb
M332Gd
M332GE
M332Gg
M332Gh
M332G1
M332G3
M332Gk
M332G1l
M332Gm
M332CGn
M332Go
M332Gp
M332Gg
M332Gr
M332Gs
M332Gt
M332Gu
M332Gv

SECTION M333A
M333Aa
M333Ab
M333Aac
M333Aad
M333ae
M333Af
M333Aag
M333Ah
M333A1
M333A3
M333Ak
M333Am
M333Ac
M333Aag
M333Ar
M333As

Big Hole Valley

Beavernead Valley

Madison Valley

Ruby/Tobacco Root Mountains

Gravelly and Snowcrest Ranges :
Pahsimeroi/Round/Big Lost/Little Lost River Valleys
Blacktail Range

Red Rock Basin

Southern Beaverhead Mountains

Volcanic and Granitic Uplands

Page 345
Pioneer Foothills
Bald Mountain
Pioneer Mountains
North Fork Big Lost River/Copper Basin/White Knob Mountains
Boulder Mountains
Upper Middle Fork Salmon River Mountains
East Fork Salmon River Mountains
Profile Peak - Monumental Summit Mountains
White Cloud Peaks

Page 363
Minam-Tollgate Plateau
Drewsey-Hampton Foothills
Snake River Canyon
Ochoco-~Strawberry Highlands
John Day-Clarnc Mountains
Izee Mountain Slopes
Izee Foothills
Ukiah Mountain Slopes
Wallowa-Elkhorn Mountains
Grande Ronde-Wallowa Valleys
Flora Basalt Plateau
Wallowa Grasslands
Baker Valley Grasslands
Hornet Plateau
Sturgil Peak Plateau
Weiser Valley and Foothills
Council Mountain Uplands
High Valley
Boise Foothills-Squaw Butte
Seven Devils Mountains

Page 394
Pend Oreille Hills and Valleys
Eastern Selkirk Mountains
Purcell Trench
Rathdrum Prairie
Western Selkirk Mountains
Priest Lake - Pend Orielle Mountains
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331Aa Anatone Plateaus and Canyons

Location: This subsection is located in Asotin County in southeast
Washington. It cccurs on the northeastern flank of the Blue Mountains

Subsection Concept: This subsection consists of stream dissected plateaus and
hillslopes underlain by basalt. The major general vegetative type is
grassland. This map unit is separated from similar subsections based upon its
thinner loess deposits and fcothill position.

Subsection Setting and General Characteristics: These plateaus and canyons
have an elevation range of 800 tc 4100 feet (244 to 1250 meters). The
dominant slope range is 3 to 30 percent on the plateaus and 2 to 120 percent
in the canyons and hillslopes. The dominant type of rock is basalt. The
primary geomorphic processes in these landscapes have been aeoclian transport
and deposition of the loess and downcutting by streams.

Mean annual precipitation ranges from 12 to 25 inches (30 to 63 cms). Summers
have the least precipitation while winters have the most. The mean annual air
temperature is 44 to 52 degrees F (7 to 11 degrees C).

The streams which flow through the subsection drain into the Snake River.
Major streams include Asotin Creek, George Creek, Ten Mile Creek, Pintler
Creek and Couse Creek. Most of these flow through deeply cut canyons.

The primary natural disturbance process is loess depostion. Human-caused
disturbances include livestock grazing and non-irrigated agriculture.

Subsection Ecological Relaticnships:

This subsection consists of two primary landscape settings: the plateaus and
canyons. A minor amount of terraces occur at lower elevations near the
northern boundary adjacent to the Snake River.

The plateaus are located on low to mid-elevation sites with dominant slope
gradients from 3 to 30 percent. These landscapes consist of plateaus and
hillslopes. The soils have formed in loess, slope alluvium and colluvium
derived from weathered basalt. The primary soils are moderately deep to deep,
and moderately well drained to well drained. Surface textures are silt loams
and silty clay loams. Subsoil and substratum textures are silt loams, silty
clay loams, silty clays, clays and loams. The major soils are classified as
Calcic Haploxerolls, Duric Natrixerolls, Typic Calcixerolls, Calcic Pachic
Haploxerolls, Calcic Pachic Argixerolls, Calcic Argixerolls, Pachic Ultic
Argixerolls and Pachic Argixerolls. The dominant potential natural vegetation
consists of bluebunch wheatgrass, Idaho fescue and Sandberg bluegrass.

The canyons are located on low to mid-elevation sites with dominant slope
gradients of 3 to 120 percent. These landscapes consist of canyon walls, foot
slopes, slump blocks and shoulder slopes. The soils have formed in loess,
colluvium and slope alluvium derived from weathered basalt. The primary soils
are shallow to very deep to bedrock and are well drained. Surface textures
are usually silt loams with lesser amounts of loams and clay loams. Subsoil
and substratum textures are clay loams, clays, lcams and silt loams. The
major soils are classified as Lithic Haploxerclls, Calcic Argixerolls, Calcic
Haploxerolls, Lithic Argixerolls, Pachic Argixerclls, Calcic Pachic
Argixerolls and Pachic Ultic Argixerolls. The dominant potential natural
vegetation consists of bluebunch wheatgrass, Idaho fescue and Sandberg
bluegrass.

Compiled By: Gary Ford, U. §. Forest Service (Source: Soil Survey of Asotin
County Area, Washington)




331ab Palouse Hills

Location: This subsection is located in the Columbia Basin in southeast
Washington.

Subsection Concept: This subsection consists of moderate to steeply rolling
hills of deep loess over Columbia River basalt with a few steptoes of
Precambrian metasedimentary rocks. The major general vegetative type is
grassland. This map unit is separated from similar subsections based upon the
rolling hills of deep lcess deposits.

Subsection Setting and General Characteristics: These rolling hills have an
elevation range of 2000 to 5000 feet/610 to 1524 meters. The dominant slope
range is 5 to 40 percent. The dominant type of rock is basalt. The primary
geomorphic process in these landscapes is aeclian with windblown loess being
deposited over the basalt.

Mean annual precipitation ranges from 15 inches/38 cms at lower elevations to
25 inches/63 cms at higher elevations. Precipitation occurs in the form of
rain in the spring and fall and snow in the winter. The mean annual air
temperature is 48 to 52 degrees F (8 to 11 degrees C).

Weakly incised drainages in the loess form a low density dendritic drainge
pattern. Wetland and riparian areas are common in draws and drainage ways.

The primary natural disturbance process was probably wind. Human-caused
disturbance is mostly associated with ncn-irrigated agriculture. Water
erosion and sedimentation can occur during late winter and early spring when
rain occur on frozen ground.

Subsection Ecological Relationships:
This subsection consists of one primary landscape setting: the rolling hills.

The rolling hills are located on mid-elevation sites with dominant slope
gradients from 5 to 40 percent. These landscapes include the hills and
associated drainage ways which have formed in loess over basalt. The primary
solls are formed in fine-silty lcess. They have a very dark topsoil with a
clay-enriched subsoil. Pachic Haploxerolls and Pachic Argixerolls dominate
the upland positions. In the draws and drainage ways, soils with water tables
and flooding hazard are common. These are Typic Endoaquolls. The dominant
potential natural vegetation consists of Idaho fescue, bluebunch wheatgrass,
common snowberry, rose, black hawthorn and saskatoon serviceberry.

Compiled By: Natural Resources Conservation Service




331Ac Blue Mountain Foothills

Location: This subsection is located in the foothills of the Blue Mountains
of southeast Washington and northeast Oregon. In Oregon, it extends from
southern Gilliam County through Umatilla County.

Subsection Concept: This subsection consists of loess covered, sloping
foothills. The foothills are composed of basalt ridges dissected by streams
from the Blue Mountains. The major general vegetative type is grassland.
This map unit is separated from similar subsections based upon the foothill
and dissected ridge landforms.

Subsection Setting and General Characteristics: These foothills have an
elevation range of 1000 to 3000 feet (305 to 914 meters). The dominant slope
range is 2 to 20 percent with scme up to 70 percent. The dominant type of
rock is basalt. The primary gecmorphic processes in these landscapes are
aeolian and fluvial. Windblown loess has been deposited over the basalt with
subsequent downcutting by streams.

Mean annual precipitation ranges from 15 inches (38 cms) at lower elevations
to 25 inches (63 cms) at higher elevations. Precipitation is in the form of
rain in the spring and fall, and snow in the winter. The mean annual air
temperature is 48 to 52 degrees F (9 to 11 degrees C).

Streams from the Blue Mountains flow through this unit creating a moderately
dense dendritic drainage pattern. The drainages are moderately to deeply
incised. ‘

The primary natural disturbance process was probably wind. Human-caused
disturbance are mostly associated with irrigated and non-irrigated agriculture
on the more gentle slopes and grazing on the steeper slopes. Water erosion
and sedimentation during late winter and early spring rains can occcur on
frozen ground.

Subsection Ecological Relationships:

This subsection consists of three primary landscape components. These are the
gently sloping uplands, the steeper uplands, and the draws and drainageways.
The soil moisture regime is xeric and the soil temperature regime is mesic in
all three components.

The gently sloping uplands are located on low to mid-elevation sites with
dominant slope gradients from 2 to 20 percent. These landscapes include
ridges and draws that have formed in loess over basalt. The dominant soils on
the gently sloping uplands formed in very deep or deep, fine-silty loess. The
surface is typically silt loam with a clay-enriched silt loam or silty clay
loam subscil. Pachic Haploxerclls and Pachic Argixerolls dominate the gently
sloping upland positions. The dominant potential natural vegetation consist
of bluebunch wheatgrass and Idahc Fescue at lower elevations. Bluebunch
wheatgrass dominates on the south-facing slopes and Idaho fescue dominantes on
the north. With increasing elevation, Idaho fescue and snowberry become more
dominant.

The steeper upland areas are located on low to mid-elevation sites with
dominant slope gradients from 20 to 70 percent. The dominant soils on the
steeper upland areas formed in colluvium and residuum from basalt with a
mixture of loess. The soils are shallow or moderately deep to bedrock. The
surface is typically very steony silt locam with a c¢lay entriched very cobbly
clay loam subsoil. Lithic Argixerolls, Lithic Haploxerolls and Pachic
Argixerolls dominate this segment of the landscape. The dominant potential
natural vegetation consists of bluebunch wheatgrass and Idaho Fescue at lower
elevations. Bluebunch wheatgrass dominates on the south-facing slopes and
Idahc fescue dominantes on the north. With increasing elevation, Idaho fescue
and snowberry become more dominant.



The draws and drainageways are located on low to mid-elevation sites with
dominant slope gradients from 0 to 3 percent. The alluvial secils in the draws
and drainageways have seasonal high water tables. These soils are subject to
flooding. The soils are very deep to bedrock and are silt loam throughout.
Typic Endoaquolls. and Cumulic Haploxerolls are the dominant soils. The
dominant potential natural vegetation consists of basin wildrye, bluebunch
wheatgrass and Idaho Fescue.

Compiled By: Thor Thorson, Natural Resources Conservation Service



331Ad Camas Prairie Plateau

Location: This subsection is located in the Clearwater and Snake River
basinsof north central Idaho.

Subsection Concept: This subsection consists of poorly dissected basalt
plateaus, slightly downcut, in an intermontane climate zone. Grassland and
dry coniferous forest dominate the landscapes. This map unit is separated
from the Lapwai Hills and Plateaus by its lower internal relief and
dissection.

Subsection Setting and General Characteristics:

These plateaus have an elevation range of 800 toc 4500 feet (240 to 1350
meters). The dominant slope range is 5 to 50 percent. The dominant lithology
is basalt with small inclusions of Seven Devils wolcanics. The primary
geomorphic processes are fluvial and wind erosion. Debris torrents and
colluviation act on steep walls of included small canyons.

Mean annual precipitation ranges from 15 inches (38 cm) at lowest elevations
to 30 inches (76 cm) at highest elevations. Most precipitation occurs in the
winter and spring months. Less than 50 percent of the precipitation falls as
snow. The mean annual air temperature is 43 to 55 degrees F (6 - 13 degrees
C).

The characteristic water surface features associated with this subsection
include streams, ponds, and wetlands. Typically, the landscape has a moderate
density of poorly entrenched low order streams, and more highly entrenched
larger order streams. Wetlands occurs in swales and seasonal wetlands are
common because of low infiltration capacity of the soils. Ponds are naturally
rare, but several have been added during agricultural development.

The primary natural disturbance processes have been fire and subsequent water
or wind erosion. Natural fire regime is of high frequency and low severity,
and moderate to large extent, with few barriers to fire spread. Runoff is
associated with spring snowmelt or heavy rainfall. Debris torrents due to
summer thunderstorms are the main mass wasting process, but instability is
generally confined to canyons which are a minor part of this landscape.
Human-caused disturbances include production of annual and hay crops,
livestock grazing, and timber harvest in timbered canyons and higher elevation
slopes. These have altered plant community composition, fire regimes, erosion
rates, and sediment loads.

Subsection Ecclogical Relaticnships

This subsecticn consists of rolling plateaus infrequently dissected by narrow
canyons. Soils of the plateaus are formed in Columbia River basalt and Seven
Devils volcanics, with loess soil surface layers. These soils are classified
as Ultic Argixerclls and Ultic Argialbolls. The dominant potential natural
vegetation is bluebunch wheatgrass and Idaho fescue grassland plant
associations at lower and mid elevations and ponderosa pine and Douglas-fir
series at upper elevations on north aspects.

Compiled by: Nez Perce NF, Pat Green




331Ae Weippe Prairie Plateaun

Location: This subsection is located in the Clearwater River basin of north
central Idaho.

Subsection Concept: This subsection consists of A weakly dissected basalt
plateau that has been dissected by the rejuvinated canyons of the Clearwater
and North Fork of the Clearwater River. The eastern portion of the subsection
has a maritime climate with the western portion tending toward the
intermontaine climatic zone. Grasslands and Douglas fir occur in the western
portion grade into grand fir and western red cedar in the eastern and northern
portion. Frost pockets and wet meadows are scattered through the area. The map
unit is seperated from adjacent "old surfaces" by lithology, socils, stream
characteristics and vegetative patterns.

Subsection Setting and General Characteristics:

These plateaus have an elevation range of 2500 to 4000 feet (750 to 1200
meters). The dominant slope range is 5 to 40 percent. Columbia River basalt
is the underlying rock type which is overlain by extensive areas of Palouse
loess and ancient alluvium. Soils have a surface layer of loessial volcanic
ash. Dominent geomorphic processes are fluvial and wind erosion. Debris
avalanches, torrents and colluvial processes act on steep walls of included
small canyons.

Mean annual precipitation ranges from 30 to 45 inches with most precipatation
occuring during the winter and spring. About 50 percent of the precipitation
falls as snow. Rain on snow climatic events are common. The mean annual air
temperature is 43 to 55 degrees F (6 - 13 degrees C).

The characteristic water surface features associated with this subsection
include streams, ponds, and wetlands. Typically, the landscape has a moderate
density of poorly entrenched low crder streams, and more highly entrenched
larger order streams. Wetlands occurs in swales and seasonal wetlands are
common because of the extensive occurance of fragipans and the low
infiltration capacity of the soils. Ponds are naturally rare, but several
have been added during agricultural development.

The primary natural disturbance processes have been fire and subsequent water
or wind erosion. Natural fire regime is of high frequency and low severity,
and moderate to large extent, with few barriers to fire spread. Runcff is
associated with spring snowmelt or heavy rainfall. Slumps and debris torrents
triggered by summer thunderstorms and rain on snow events are the main natural
erosion processes, but instability is generally confined to canyons which are
a minor part of this landscape. Human-caused disturbances include production
of annual and hay crops, livestock grazing, and timber harvest. These have
altered plant community composition, fire regimes, erosion rates, and sediment
loads. Severe surface erosicn in the highly erocadible Palouse loess and
ancient alluviums results from surface distrubances such tillage and road
building.

Subsection Ecolcgical Relationships

This subsection consists of rolling plateaus infrequently dissected by narrow
canyons. Soils of the plateaus are formed in Columbia River basalt Palouse
loess and ancient alluvium with loess soil surface layers. These soils are
classified as Andic and Vitreandic Haplaborals, Fragiborals, and Udivitriands.
The dominant potential natural vegetation is bluebunch wheatgrass and Idaho
fescue grasslands mixed with Douglas fir, grand fir, and western red cedar

Compiled by: Clearwater NF-D.Wilson



331Af Clearwater Canyon Breaklands

Location: This subsection 1s located in the Clearwater River basin in north
central Idaho.

Subsection Concept: This subsection consists of steep mountain slopes and
stream breaklnads formed through stream downcutting of uplifted plateaus, with
mass wasting, especially debris avalanches and slumping. This map unit is
separated from similar subsections based upon bedrock lithology.

Subsection Setting and General Characteristics: These canyon lands have an
elevation range of 900 to 3000 feet (270 to 900 m). The dominant slope range
is 50 to more than 80 percent. The domainant types of rocks are weakly to
moderately weathered Columbia River basalt. The pr