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This appendix is one of a series making up the complete
Columbia-North Pacific Region Framework Study on water and
related lands . The results of the study are contained in the
several documents as shown below :

Main Report Summary Report

Appendices
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II. The Region X . Naviga tion

III. Legal ~ Administrative XI. Municipal ~ Indus-Background trial Water Supply

IV. Land ~ Mineral Resources XII. Water Quality ~Pollu tion Control
V. Water Resources

X I I I .  Recreation
VI . Economic Base ~

Projections XIV . Fish & Wildlife

VII. Flood Control XV. Electric Power

VIII . Land Measures ~ Watershed XVI . Comprehensive Frame-
Protection work Plans
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This appendix to the Columbia-North Pacific Region
Framework Report was prepared at field level under the auspices of
the Pacific Northwest River Basins Commission . It is subject to
review by the interested Federal agencies at the departmental level,
by the Governors of the affected States , and by the Water Resources
Counci l prior to its transmittal to the President of the United States
for his review and ultimate transmittal to the Congress for its
consideration.
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I N T R O D U C T I O N

PURPOSE ~ SCOPE

The principal function of the Land and Minerals Resources
Appendix is to present an inventory of the land and mineral resources
of the Columbia-North Pacific Reg ion . These resources are defined ,
descr ibed , and related to th e reg ion and subreg ion ’s water regime in ~
a manner that is helpful in understanding the use and importance of
each resource. (f igure 1) ~Evaluation of the land and minerals
presents the productivity potential and the limitations and hazards
inherent in the management and use of these resourcesN.

Data are presented mostly in tabular form , in sufficient
detail to make poss ible the establ ishment of each resource ’s identity
and to differentiate between the various parts of each resource. In
addition , the resources are located on maps showing the type and
distribution of each . The information is generalized to illustrate
the broad pa ttern of each resource and to po int out the general
areas needing more research and study. As such , it is intended to
be used in the formulation of framework plans .

The land resources include the complete environment , such as
the the natural factors of climate , geography , geo logy , topography,
soils , etc., and the cultural factors of manmade improvements , and
location with respect to centers of commerce and population . The
land resources reflect variable economi c conditions , as well as
pol itical and social imp lications , which must be taken into account
in their evaluation .

The diversified mineral resources have been the basis for
the mineral industry which has had an important role in the economic
development , the use of water , and the es tablishment of water rights
in the Columbia-North Pacific Region .

In planning for the use of the land resources there are
several factors that have a maj or influence on the type and scope
of a plan to be presented : lan d ownership, soils , land use , and
minerals .

Land Ownership

Values placed on a resource are often different depending on
whether it is in publ ic  or p r iva te  ownersh ip. In order to facilitate
a clear and concise understanding of the owne~ship pattern , land
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ownership data have been developed for Federal , State, county,
municipal , and private land . These data are summarized on maps
and tables by subregion , state , and region, and are rounded to the
nearest 100 acres.

Basic land and water area acreages hav e been developed using
watershed delineation maps from the U . S . D .A .  Conservation Needs
Inventory . Total land area figures have been tabulated for each
subregion and are adjusted to the county acreage as reported in the

— 
1964 Census of Agri culture .

Federal ownership figures were collected from the agencies
administering the various types of Federal land within the region ,
and then were compared with the publication Real Property Owned by
the United States (6). Where major discrepancies were found, they
were resolved by consultation with the Federal agency involved.
Tribal and allotted lands within the Indian Reservations have been
included in the Federal acreage sub totals. Al though privately
owned, they are held in trust and managed by the Federal Government.
Other public land ownership figures--state , county , and municipal--
were collected from the administering agency involved. Private land
was determined by subtract ing the pub l i c  land from the total land
area.

Soils

Soils have been given extensive consideration because of
their basic role ~n agriculture , livestock and game habitat manage-ment , forestry , eng ineering , and w ater storage. For examp le , they
provide nutrients , moisture , and support for cultivated crops ,
pasture and game brows e, trees , and other ground cover. Soils
provide the support and raw material for roads , dams and terraces ,
and filtering material for sewage filter fields . Soil also p lays
an important role in water storage and movement after precipitation
reaches the ground. In the final analysis , it is water in and on
this upper mantle which sustains all terrestrial life .

Soils occur as natural three-dimensional bodies , each having
a unique se t of properties that result from interaction of climate,
vegetation, parent material , topography, and time . In mos t cases ,
these factors are interdependent and are not necessari ly balanced
in their effect ; for example , an abrupt change in topography might
include importan t changes in the climate and vegetation and their
influence upon soi l, or if other factors remain static , the function
of time will effec t important changes in the soil. In this
inventory , the surface mantle that can be penetrated by roots and
water to a depth of 60 inches is considered as soil; although , for
fores t management and other purposes , especially water yie ld , the
entire depth to bedrock is important.

3 
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A soil series is the lowest category of the natural system of
soi l class if ication based upon such d ifferentia ting characteristi cs
as depth , texture , structure , sequence , and arrangement of horizons ,
etc. Soil associations are combinations of soi l series set up as
practical segments of the landscape at varying levels of generaliza-
tion depending upon detai l of the basic data. There are vast areas
of high mountainous fores t soils where basic data are limited and
the degree of generalization is much broader. Where possible ,
individual soil series are used to identify each association in the
tables and show the dominant composition and range of contrast
within the association . The information summarized in the tables
emphasizes the factors that are important to the management of the
land.

Soi l associations are general ized from , but consistent with ,
descriptions and def initions of broad areas of soils as defined by
Federal agencies , states, counties , or local survey areas. Although
the soil association does not identify the soil at any particular
spot in the landscape , it carries the identity of the various kinds
of soils that serve as a reference from the region down to the
f ield level of detail .

Information used in this inventory is derived in part by
generalization of published and unpublished detailed so il survey
work of the National Cooperative Soil Survey of the Soil Conservation
Service , Fores t Service , and Bureau of Indian Aff airs , in cooperation
with the Agricultural Experiment Stations in each state. Also ,
contributions were made by the Ultimate Water Needs Cooperative
Studies currently being conducted by some of the states .

Many of the individual soils that characterize soil associa-
tions are bench-mark soils and have been defined in published reports
which give comple te phys ical , chemical , and engineering characteriza-
tion . More detailed soils information on specific areas may be
obtained from the State Offices of the Soil Conservation Service
and Reg ional Off ices of the Fores t Service , Bureau of Land Management,
and Bureau of Indian Affairs. However, some areas have received very
little intensive soil investigation . These are primarily in the
upland fores t areas shown on the generalized cover and land use maps.
Insuff icient soils work has been done here to warrant detailed
interpretive map preparation.

In summary , the soil associations define areas that are:

1. Associated in the landscape.

2. Referred directly to the detai led soil units when
more information is needed .

3. Important to all land uses .

4 



Land Capability

Land Capability classification is based on the standard
interpretative groupings used by the Soil Conservation Service .
This classification relates soil characteristics , quali ties , behav-
ior , and response to agricultural uses. Soil characteristics (such
as depth, texture, structure, presence of aggregate, wetness , reac-
tion, and slope) , and soil qualities (such as permeabili ty, erosion
hazard, overflow hazard, water-holding capacity , inherent fertility ,
and climatic conditi-ons as they influence use and management of land)
are cons idered in grouping soils into the eight land capability
classes . The Class I land has few hazards or limit ation s that
restrict its use for agriculture . Class VIII land , on the other
hand, has many limiting soil and land characteristics for crop
production . However , areas of Class VIII land may be extremely
valuable for recreation , wildlife habitat, water supply , or es thetics.

The capability classifications can be broken into two
divisions : (1) Classes I through IV are suitable for cultivation
and other use , while (2) Classes V through VIII are generally
unsuitable for cultivation but are suitable for range, forest,
recreation, wildl i fe  hab itat, and water supply. Land capability
classes are generally broken into subclasses to indicate the domin-
ating limitation or hazard . The symbols for these subclasses, in
order of priority , are : “e” for water or wind erosion, “w” for
wetness or frequent inundation from overflow, “s” for soil limita-
tion, and “c” for climatic limitation . This interpretation of the
hazards and limitations in the agricultural use of land does not
evaluate its productivity nor rate its suitability for forest and
range uses .

Cover and Land Use

The land resource has been divided into four broad categories
--cropland, rangeland, forest land (those uses which are dependent
upon the soils productive factors), and other land (composed of all
land use not dependent upon the soils productive capabilities).

Cropland data have been collected through th.~ National
Cooperative Soil Survey, principally by individual U.S.D.A .
Conservation Needs Inventory sample areas. The data were transferred
to each subregional base map and sent to the field to be generalized
and updated as needed for location and acreages of cropland.

Forest land data, including acreages , volumes of timber, and
growing stock, have been inventoried by the U.S.D.A. Forest Survey
Proj ect of the Pacific Northwest and Intermountain Forest and Range
Experiment Stations . The data, collected by county, have been
adjusted to fit the subregional boundaries and cover all forest
land, commercial and noncommerc ial , regardless of ownership.

5
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Rangeland genera]ly includes those lands that , because of
land capabi lity and physical characteristics , are curren t ly
restricted to rangeland cover types , as well  as forest stands
receiving grazing use. Range is reported under three categories:
grasslands , sagebrush, and brushland other than sage . Fores t range
is used or potentially usable for domestic livestock production and
reported under the broad categories of commercial and noncommercial
forest land. Statisti cs are presented in such a manner that acreages
for forest land and forest land grazed are not dupl icated in total
area compilations . All rangeland data have been collected under the
following ownership categories: Bureau of Land Management; Fores t
Service ; Bureau of Indian Affairs ; other Federal ownership ; state
and county; and private.

The other land acreage includes two significant categories:
those land areas not suitable for productive use , such as dunes ,
barren land, and rock outcrop ; and those lands used for urban and
industrial purposes , roads and h ighways , surface mining , and special
use areas. Although these latter areas are relatively small they
may occupy some of the region ’s most productive agricultural land.

Minerals

The mineral resources and industries were inventoried and
are shown on subregional maps . In addition , they are descr ibed as
to the kinds of minerals , past production , current activity, and
future potential. The data for this section were summarized from
various publications of State and Federal agencies responsible for
the inventory and development of the mineral resources in the
Pacific Northwest.

RELATION TO OTHER PARTS OF THE REPORT

The land and mineral resources data have been collected ,
described , and evaluated for the purpose of providing basic informa-
tion to the various appendices . The land and mineral resources are
particularly pertinent to other appendices in the following ways :

Flood Control

The Land and Minerals Appendix locates and discusses:
(1) the water storage capacity of soils; (2) kinds of land use that
influence water inf i l t ra t ion rates and storage in the soil prof i le ;
and (3) the soil areas important to annual sedimentation from runoff
waters. The combination of water storage , infiltration , and sedi-
mentation is significant to the accumulation of flood waters on low
lying areas

.6
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Surface mining, al though occupying a smal l percentage of
the total regional area, affects flood control in several ways.
Ab andoned pi ts and spoi l banks col lect and hold water for more
gradual percolation into ground water.  Erosion of spo i l bank s and
mine dumps in some places causes depos i tion in stream channels.

Land Measures and Watershed Protection

Land facts important to flood control are also pertinent to
land measures and watershed protection . The whole spectrum of land
ownersh ip , land use, the soil , and how to cope with its limitations
and hazards as pres ented in the Land and Minerals Appendix are all
critical to lan d measures and watersh ed protection .

The very nature of mining and mineral resource recovery
denotes the disturbance of the earth ’s crust in some manner in order
to remove the valuable mater ial for the use of indus try and the
benefit of mankind. This will have effects on land measures and
watershed protection , although it does not follow inevitably that
the eff ects will be adverse.

Irr igation

Location of the more desirable soil areas is important to
irrigation , as are all the basic land facts recorded in the Land and
Minerals Appendix. These include soil characteristics , land
capability , land ownership, and present lan d use .

Water Quality and Pollution Control

The land and mineral resources , as located and described in
this appendix , may be utilized to locate areas that contribute
sediment and chemicals to the streams , as wel l  as areas managed to
protect the inherent water quality .

HISTORY

Land

Most of the Columbia-North Pacific Region was originally
public land of the Oregon Territory, acquired by the United States
in 1846 and hence has been subject to the various Federal land laws .
The development of the region was greatly dependent upon these laws
and their effe ct upon the disposal and management of the Federal
lands. The transition from emphasis upon disposal to retention and 
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management is , for convenience of discussion , separated into three
time in te rva l s - -1846  to 1890 ; 1890 to 1934 ; and 1934 to present .
Actually there was no exact date separating the three periods .
However , they do represent s ignif icant  intervals in the evolution
of the Nation ’ s att i tude toward the role of the public land in the
development of the Pacific Northwest and its natural resources .

Disposal Period, 1846 to 1890

The major objective of Federal policy during this period was
to make lands quickly and cheaply available to settlers for permanent
occupation. To this end , laws were enacted to dispose of lands
wherever they were in demand . The first act to provide individual
ownership was the Donation Land Act of 1850, forerunner of the
Homestead Law. Under this law more than 2.6 million acres were
claimed by 7,400 settlers in the fertile western Oregon valleys of
the Rogue, Umpqua , and Will amette Rivers.

From the Willamette Valley , settlement soon expanded into the
Puget Sound area. Th-is settlement resulted in the creation of the
Washington Territory in 1853, carved from the vast Oregon Territory .
Six years later Oregon attained statehood .

Discovery of gold and an influx of miners were significant
in settlement of the interior of the region , initiating a demand for
local agricultural production and other services. In response to
this population growth , the Idaho Territory was established in 1861.

Much of the Public Domain settled by individuals was patented
under the Homestead Law of 1862 with its subsequent modifications .
The original 160-acre homestead size was adequate for subsistence
and commercial farm development in the more humid parts of the
region . However , when settlement expanded into the semiarid lands
of eastern Wash ington and Oregon and to southern Idaho, 160 acres
were insufficient unless irrigated and many failures resulted .

To help meet this need , the Desert Land Act of 1877 , as
amended in 189 1, permitted a sett ler  and his wife  to claim 320 acres
each provided a portion of this land was irrigated wi th in  3 years .
This was successfu l only in those areas where lands could be easily
and cheaply irrigated . However , when irrigation was not feasible ,
640 acres were often insuff icient for a dryland operation.

In the develop ing l ives tock indus try on the Columb ia R iver
Plateau and the Snake River Plains , the small acreage allowed under
the homestead laws was inadequate for forage production for year-
round use. Increased numbers of cattle and sheep were grazed on the
open public range where use was free but no individual grazing rights
could be acquired . Without this individual responsibility , natural
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range forage was used much more rapidly than it cou ld be reproduced ,
resulting in a marked deterioration of the range .

In western Washington and Oregon , cons iderab le forest land
was patented under the Homestead Law . In addition , private acquisi-
tion of forest land was desi red by the deve loping lumber industry . F
An 1873 law allowed the purchase of 160 acres of timber land if
40 acres of it were kept in good condition . Later in 1878, Oregon
and Washington lands principall y suited for timber production , or
a2 a source of stone , and unfit for cultivation could be purchased
by individuals in tracts up to 160 acres.

Rai lroad land grants accounted for the eventual di sposal of
nearly 14 million acres or 8 percent of the regional land area.
Transcontinental railroad construction toward the end of this period
brought a new surge of settlement to the region . A large percentage
of these grants were sold to individuals and converted to farm lands
and cit ies.

Washington and Montana attained statehood in 1889, fol lowed
by Idah o the next year. Upon attaining statehood each state was
given public lands to provide funds for education and other purposes.
These grants, amounting to 14 million acres , were another phase of
the Federal pol icy for disposing of the public lands .

By 1890 the region ’s population had increased to 799,000,
compared to 13,000 in 1850.

This period was highlighted by the Federal Government ’s desire
to see the Pacific Northwest settled and the transfer of the public
land to private ownership. Although law s were modified to meet
sett lement demands , no controls were exercised in advance of settle-
ment to assure adequate size of holdings , logical pattern of settle-
ment and ownership , or proper use of resources to bes t assure sound
economic development .

Protection Period, 1890 to 1934

During this period, there was an increasing public and con-
gressional awareness that the Nation ’s natural resources were not
unlimited and that there was need to conserve and control their use.
To this end, a number of Federal withdrawals we re made to conserve
Ind ian lands , timber resources , power sites , scen ic wonders , and
graz ing lands , and for other public uses. Meanwhi le , sett lement
was allowed to continue on the open Public Domain as in the previous
period .

The fores ts , which were undergoing obvious degradation, were
the first resource to be protected when in 1891 legislation was

9
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enacted to reserve pu~ lic forest lands to assure good management of
timber resources and upland watershed areas . The next year saw the
establishment of the first forest reserve in the Columbia-North
Pacific Region . This was the Bull Run Forest Reserve , which later
became Mt. Hood National Forest. Similar reserves were created in
other areas of Oregon and in Washington in 1893, and in Idaho and
Montana in 1897. These became National Parks and National Forests
administered by the newly formed National Park Service and the
Forest Service .

Legislation in 1894 allowed up to a million acres to each
state which would establish reclamation projects and control settle-
ment of the land . However , very little land was transferred because
the states were unprepared for this responsibility . Reclamation
projects , undertaken by private companies , were frequently unsuccess-
ful except when irrigation water was relatively inexpensive and easy
to develop . This difficulty pointed the need for large-scale studies
of irrigation needs and for public construction and financing . To
provide these services the Federal Reclamation Act of 1902 was
enacted and the Reclamation Service (now the Bureau of Reclamation)
estab l ished.

Further modification of the Homestead Laws in 1909 allowed a
320-acre claim when lands were sui table for dry farming but not
easily deve loped for irrigation . Many grazing lands where rainfall
exceeded 12 inches became dryland wheat producing areas . Subsequent
settlement expanded to more arid lands that were unsuitable for dry
farming, and made the 320-acre claim an uneconomic farm unit.

In an attempt to assist the livestock industry , legislat ion
in 1916 increased the acreage l imitat ion to 640 acres where publ ic
lands we re suitab le only for grazing livestock . While this increase
in acreage was help ful  on some rangeland , as much as an estimated
8,000 acres were needed to constitute an economic unit.

In conjunction with the creation of Federal forest reserves
and the conservation of forest resources , the Weeks Law of 1911
authorized the Federal Government to purchase cut-over timber lands
for National Forests. While these were principally forest lands,
they also included some lands that had been unsuccessfully home-
steaded. However , th is action accoun ted for on ly sma ll add itions
to public land ownership in the Columbia-North Pacific Region .

By 1934, the region ’s population had increased to approximately
3.2 million people--a 300 percent rise since 1890. The farm economic
recession beginning in 1925 forced many settlers to abandon their
uneconomical homestead tracts , and considerable :roplan d reverted to
range land.

10 
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Of the region ’s total area of 174 million acres , 35 percent
was in private ownership by 1934. These lands represented the most
productive agricultural land. The remaining public lands available
for entry amounted to only 28 million acres , little of which was
suitable for farming without irrigation . The Federal Government
had withdrawn from entry about 73 million acres (42 percent of the
land area); states and counties owned about 12.3 million acres .

During this period , considerable progress was made to protect
and conserve many of the region ’s resources by withdrawal of large
tracts of land. On the other hand , little attention had been given
to settlement patterns on the open Public Domain and the adverse
effects of unwise settlement location on the individual well-being
of the settler or on long-term resource values.

Management Period, 1934 to Present

Under the land disposal laws previous ly enacted , little
attention had been given the problem of suitable land use in advance
of settlement . It was left up to individual settlers to decide
whether a given tract of land could be farmed and to what type of
farming it was best adapted. In many cases they selected lands with
poor soils , planted the wrong crops, or settled on tracts that were
too small. This generally resulted in the eventual abandonment of
the land. Not only was it difficult for the individual settler to
make a living , but the basic land resources were threatened with
inmairment or destruction . Most of the rangeland had been used in
excess of its grazing capacity and , consequently , had seriously
deteriorated. It had been estimated that “over 12 million acres
in Oregon , Washington , and Idaho, three-quarters of the top soil
and some subsoil had already been lost , and more than 3 million
acres had been destroyed or very severely damaged by wind erosion .”
(3-6)

The year 1934 marked the end of the open Public Domain and
the haphazard settlement of the region ’s land that typ ified the
ea r ly periods . By Executive Order , all remaining open Public Domain
was withdrawn and , henceforth , individual settlement would be
allowed only if the lands were classified as suitable for the
proposed use.

This same year the Taylor Grazing Act authorized the
Secretary of the Interior to establish grazing districts and to
adjust livestock use to the carrying capacity of the range. Grazing
districts were established on the public rangelands and studies made
to determine proper carrying capacity . Some progress was made in
adjusting livestock numbers to the capacity of the range.

11
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Private land , principally agricultural , began receiving
at tent ion during this period . Federal programs were in i t i a t ed  to
study soil erosion and associated problems . This led to the crea-
tion of the Soil Conservation Service in 1935 to control and prevent
soil erosion and conserve the soil and water resources of the
Nation . These efforts included range improvement projects on
privately owned range lands .

The Bankhead Jones Act of 1937 authorized Federal purchase
of pr ivate ly  owned farm lands which were submarginal and incapable
of providing livelihood for the owner. Provision was made to relo-
cate the owner and family on more suitable agricultural lands , and
the acquired lands were added to various Federal withdrawals for
proper management.

World War II placed tremendous pressures upon the region ’s
natural resources; however , inproved management and favorable
climatic conditions , prevented excessive depletion of these
resources .

Irrigation became increasingly more of a factor in the agri-
cultural economy of the region . About 72 percent of the initial
irrigation development had been made by individuals , cooperatives ,
and agencies other than the Federal Government. However , under
various reclamation programs, the Federal Government provided aid ,
primaril y supplemental water , so that , by 1952 , approximately
60 percent of the irrigated area had received some Federal support .

Distribution of land ownership in 1952 shows that the Federal
Government owned about 95.0 million acres , while 70.7 million acres
were in private ownership and 8.0 million acres were in state and
county ownership (table 1). At this time there was an estimated
18.4 million acres of cropland , 84.4 million of forest land ,
63.8 million acres of nonforest rangeland, and 7.1 million acres of
other land (rocky, barren , dunes , and urban areas).

Then , as now , concentrations of cropland were located on
the Columbia Plateau , Central Washington valleys , the Willamette
Valley in Oregon , and on the Snake River Plains in southern Idaho.
Cropland use of land had increased substantially in the region .
Mechanization of farming made possible larger land holdings and
improved timeliness of operat ions. Efficient uses of rotations ,
residues , and tillage allowed areas to be cropped that were formerly
considered too dry . Irrigation of desert areas allowed further crop-
land expansion . Development of new strains- -particularly of grain ,
sugar beets , peppermint , and grasses--encouraged diversification and
made cropland use more profitable. Agricultural chemistry contrib-
uted insecticides , herbicides , hormones of various kinds , other weed
k i l le rs , and commercial fertilizers that made possible the crop l and
use of some additional land areas and made improved management

12
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Table 1 - Land Ownersh ip and Use Trends , Columbia-North Pacific
Reg ion

1934!’ l952.~J 1966
Ownership and Million Million Million

Use acres Percent acres Percent acres Percent

Ownership

Fede ra l
Reserved 72.8 41.9 95.0 54.7 95.6 55.0
Public Domain 27.6 15.9 - - - -
Total Federal 100.4 57.8 95.0 54.7 95.6 55.0

State 10.4 6.0 7.8 4.5 8.4 4.8

County and
Municipal 1.9 1.1 0.2 0.1 1.0 0.6

Private 61.0 35.1 70.7 40.7 68.7 39.6

Total 173.7 100.0 173.7 100.0 173.7 100.0

Land Use

Cropland 14.4 8.3 18.4 10.6 20.8 12.0

Forest Land 78.2 45.0 84.4 48.6 85.8 49.4

Range 77.6 44.7 63.8 36.7 58.8 33.8

Other 3.5 2.0 7.1 4.1 8.3 4.8

Total 173.7 100.0 173.7 100.0 173.7 100.0

!/ “Mi gration and the Development of Economic Opportunity in the
Pac if ic Northwest,” National Resources Planning Board, Reg ion 9,
Portland, Oregon , August 1939, pp. 99, 111 (data proportionally
adjusted from total 188 million acres to present C-NP regional
area) .

2/ “Agricultural Program Reports , Columbia River Basin Area,”
U.S. Department of Agriculture , preliminary report, 1953 (data
proportionally adjusted from total 174. 5 mill ion acres to
present C-NP regional area).
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possible. A combination of these factors aided in the continuation
of the trend of converting the crop land to increasingly more
intensive uses.

The region ’s forest resources have been and will continue
to be of great importance both to the region and to the Nation .
About 15 percent of the Nation ’s wooded areas and half of its saw-
timber are iocated in this region and for the past 10 years it has
been producing almost half of the Nation ’s softwood lumber. All
i-he uses of the forest land (wood production , livestock use, mineral
production , and recreational enjoyment) can be maintained while these
forests con t inue  to y i e ld  abundant h igh qua l i t y  water .

There are now approximately 58.8 million acres of nonforest
range in the region , p lus some 8.9 million acres of forest land
utili :ed for livestock forage production . More than 4.5 million
cattle were reported in 1964, about one-fifth of them dairy cows ,
concentrated in the area west of the Cascades and the irrigated
sections of the interior. Beef cattle are found throughout the
region , but the greatest concentrations are in the Middle and Upper
Snake and ilarney Basin areas . Fattening of livestock in farm feed
lots has become important in the marketing process. The heaviest
concentrat ion of sheep is in the Snake River areas of Idah o , wi t h
55 percent of the total. The estimated capacity of all usable
grazing land in the region is about 9.8 million animal unit months
with about 25.5 percent of this capacity within the forest range
areas . Broad estimates indicated that 59 percent of the forage
production comes from the public rangelands and 41 percent from
private range . Many acres of rangeland have better management
because hay and grain were produced on adjacent irrigated land for
supplemental winter feed .

The protection and management period reflects a further shift
in government po l icy  as a resu l t  of public opinion towards both the
private and public land resources of the Nation and in the Columbia-
North Pacific Region . Programs were enacted to stop degradation of
the land and to promote its recovery while the random settlement of
the Public Domain was halted.

Summary

To encourage settlement of this and other remote sections
of the United States , the policy of making lands quickly and easily
available was adopted by the Congress with respect to the Public
Domain. The benefits f rom permanent s e t t l emen t  far  outwei ghed the
financial return from sale of these public lands and most legislation
was directed to this goal. The early land laws accomplished this
objective . In the process many resources were destroyed or seriously
depleted through improper management and use not compatible with the
productive capacity of the land resources.

14



It became apparent that all resources were limited and must
in some way be protected . This led to the withdrawal of large acre-
ages of Public Domain fores t lands and areas for other public
purposes . However , settlthnent was still allowed to continue on the
Public Domain with no guidance as to the suitability of lands for
the proposed use or the economic feasibility of the efforts.

Finally , all of the Public Domain was withthawn and settle-
ment allowed only if the land was suitable for the intended use.
This eventual restriction in public entry and the retention of the
remaining forest and rangeland have led to the ownership pattern we
have today , that of pr ivate ownersh ip of nearly all  the lands
present ly used for cropland and pub lic own ersh ip of about half the
forest and rangeland. Within both ownership sectors there is
increasing awareness of the need for sound management and proper
use of the land and water resources .

Minerals

Mining has played an important part in the development of
the region ’s economy. Approximately $10 bill ion in wealth has been
extracted from mines and quarries within the study area, with over
$6.5 billion coming from three of the world’s important mining dis-
tricts : Butte , in Montana , one of the country ’s important sources
of copper; the Coeur d’Alenes , in Idaho, the country ’s leading
silver-producing area and one of the leading sources of lead and
zinc; and Metaline , in Washington , based on the production of lead ,
zinc , and some silver . Oregon has been an important source of
merctry, nickel , and chrome. Many other metallic and nonmetallic
minerals are produced from within the study area.

Except for some coal mined in the Puget Sound area, placer
gold was the firs t mineral  to be exploited . In 1850 , gold was found
in the Klamath River just south of the region , and in 1851 gold was
discovered on Jackson Creek and the I l l i n o i s  River  in southwestern
Oregon and on Gold Creek in Montana. These discoveries attracted
little attention . However , additional discoveries were made , and
by 1855 placer gold was being mined along the Upper Columbia and
some of its tributaries .

The fi rst b ig  gold rush followed the discovery of gold on
Orofino Creek in Idaho in 1860. Other discoveries were made on the
Salmon River in the Boise Basin and elsewhere , causing a continuation
of the influx of miners , so that by 1863 there were an estimated
25,000 miners  in southern Idaho. Some of these placers were very
rich , and it is estimated that over $20 m i l l i o n  in p lacer  gold was
produced from Orofino and neighboring camps in the first 4 years
follow ing discovery . The rich gravel was soon exhausted , but mining
of the lower grade gravels continued for many years . Discoveries in
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Idah o were followed by discoveries in 186 1 on the John Day and
Powder Rivers in Oregon and in 1862 by an important discovery just
east of the region at Bannack , Montana. This discove ry brought a
rush of miners into Montana and resulted in the finding of rich

1 LCc ~~ at helena , Marysv i ll e, Virginia City , and elsewhere . The
lirgi n ia City-Alder Gulch placers alone are said to have yielded
$30 million in the first 3 years following their discovery .

Lode deposits were soon discovered and were being mined by
the 187U ’s. By the 1880’s practically all the presently known mining
districts had been discovered , and lode mining was well underway .
The establishment of base-metal mining did much to hasten the
construction of roads , rai lways , and other means of transportation .

The impact of the miner on the water resources of the area
cannot be overemphasized; even the earliest operations utilized
water. The placer miners first conducted their operations directly
in the gold-bearing streams . Later , bank deposits of placer gold
were worked with hydraulic equipment powered by water often brough t
in by ditch from considerable distances . Numerous diversion dams
and reservoirs were constructed , and the f i r s t  power p lants were
bui l t  by mining companies . Although the heyday of the placer miner
is long since gone , the water rights on many streams in the basin
originated with him , and the “miner ’s inch ” is still a standard
measure of water in many districts . One of the first orders of
business in new mining camps was the drafting of local mining laws
including water regulations , some of which are still in effect today .

The early miner brought many la~;ting benefits as well as some
problems to the region . The discovery of gold and other resources
introduced the hardy pioneer , an essential element of growth . Also
important was the outpouring of primary wealth which was readily
transferable into durable goods and se rvices needed to build a sound
economy . While the early miner , for the most part , ignored the
major problem of water quality, the modern mineral industry is work-
ing on corrective measures . Another problem , largely in the past ,
was the disturbance of valley floors by dredge operations .

The mining industry today is characterized in certain sections
of the region by large, well established operations which have been
producing for many years and still have sufficient reserves to las t
for many more . Mines are general ly producers of metals such as
gold , silver , copper, lead , z inc , antimony , and mercury . Equally
as important are the industrial mineral operations which are found
in almost every community. The production of sand and gravel ,
crushed rock , limeston e , pumice , expandable shale , brick and t i l e
clay , refractory clay , and many others are often a local activity
with mine and market in close proximity . Community deve lopment
depends on the heavy construction minerals such as sand and gravel
and stone . These in turn use large quantities of water to wash ,
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size , and concentrate the raw material. Modern practice is toward
increasing reuse of process water , but as high-grade deposits are

- exhausted and lower grade reserves must be used , the quanti ty of
water required w i l l  remain fair ly  hi gh.

Thus , the mineral industry has had and will continue to
have an importan t , far reaching effect on the water u t i l i za tion  and
development of the Columbia-North Pacif ic  Reg ion .
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R E G I O N A L  S U M M A R Y

The Columbia-North Pacific Region occupies all the drainage
bas ins of the Co lumbia and Pac if ic coastal rivers of Wash ington and
Oregon that occur in the northwest corner of continental United
States and the Oregon Cl osed Bas in . This inventory of land and
mineral resources was documented by the 12 subregional sections and
then summarized into th is reg ional summary.  Cons ideration of Land
and Mineral Resources in their relation to various aspects of water
in the reg ion was a maj or object ive  of th is  part of the study .

The total surface area of the region is defined as either
water or land . Water areas larger than 40 acres in size and streams
more than one-eighth mile across are considered as “large water.”
These are tabulated in the first table of the subregional and
regional reports. Water areas smaller than 40 acres and streams
less than one-eighth mi le  wide are included wi th  land and recorded
by acreage in all other tables and narrative in the reports. “Total
area” of the region or subregion is the sum of “large water areas”
and “land areas” as summarized on tables 2, 3, and 4.

LAN D

A plan for the continuing use and management of land must
consider the land ownersh ip, the soils , and its present cover and
kind of use. The environment , the location , and amount of land
also inf l uence the p lan for management of this resource .

Land Ownership

The Federal Government is the largest single landowner in
the Columbia-North Pacific Region . Through its various land manag-
ing agencies , it owns and manages 55 percent of the total regional
land area. Private individuals and corporations own almost 40 per-
cent , the balance being he ld by state , county, and local governments.  H

The largest Federal land managing agency in the Columbia-
Nor th Pacif ic Reg ion is the Forest Service , which manages 54 .4
million acres in National Forest and Nation-’l Grassland status .
The second largest is the Bureau of Land Management , wh ich manages
29.5 million acres of Public Domain and revested Oregon and
California railroad grant lands . Nearly 3 .4  m i l l i on  acres are in
National Park status , managed by the National Park Service.
Another 1.1 million acres are under the jurisdiction of the Bureau

19

- -  

j
— --

~~~~~~~~~~~~~~~ - - -- -
.-.

.-- 
— A



~~~

__ _ _ _ _ -_•--.
~
-- -- .—

~~
--

~~~~~
_ --1

Table 2 - Wat er Area b y State Subr .glon~ Coli~~ ia-Nor th Pacific Region . 1966

Sub-
Unit jdaJ,o Montana Nevada 2!!~~ 

Utah Washingt on Wyosing Total

1 Thous. Ac res 163.6 254.7 — - - 33.3 - 451.6
Sq. Miles 255.6 398.0 — — - 52.0 - 705.6

Thou, . Acres . - - - - 288.1 - 288.1
Sq. Miles . - - - - 450.1 - 450.1

3 Thou,. Acres - - - - - 28.5 - 28.5
Sq. Miles - - - - - 44.6 - 44.6

4 Thou ,. Ac res 212 .9 - 0 - 0 - 53.8 266.7
Sq. Miles 332.6 - 0 - 0 - 84.0 416.6 —

S Thou,. Acres 118.2 - 2.2 50.0 - - - 170.4
Sq. Mile, 184.6 - 3.4 78.1 - - - 266.1

6 Thou,. Acres 25.7 - - 3 .4  51.4 80.5
Sq. Mi les 40.2 — — S .3 — 80.2 — 125.7

7 Thou,. Acres — . — 80.9 — 44.8 — 125 .6
Sq. Mile s — - - 126.3 - 70.0 — 196.3

8 Thou,. Acres - - - 6.2 - 67 .3 - 73.5
Sq. Miles - . - 9.6 - 105.2 - 114.8

9 Thou,. Acres - - - 106.4 - - - 106 .4
Sq. Miles - - - 166.3 — - - 166.3

10 Thou,. Ac res - - - 83.4 - 71.0 - 154 .4
Sq. Miles - - - 130.3 - 111,0 — 241.3

11 Thou,. Acres - - - - - 100 .6 - 100.6
Sq. Miles - — - — — 15 7.2 - 157 .2

12 Thou,. Acres - - - 63.5 - - - 63.5
Sq. Mi les - - - 99.3 - - - 99.3

Total Thous . Acres 520.4 254.7 2.2 393.7 0 685.0 53.8 1 ,909.8
Sq. Miles 813.0 398.0 3.4 615.2 0 1 ,070.3 84.0 2 983.9

Source : U .S.D .A. Conservatio n Needs !nventory adjusted to U.S. Census.

Table 3 - Land Area by State Subreg ion , Co1i~~ ia-Nort h Pacific Region . 1966

Sub-
!!&19z Unit Idaho Montana Nevada Oregon Utsh Washington 

~& Total

I Thou,. Acres 4,665.0 15 ,921.6 - - - 2 ,232.8 - 22 .8l9.4
Sq. Miles 7,289.0 24,877.5 - - - 3,488.8 - 35 ,655.3

2 Thous. Acres . - - - - 14 ,080 .8 - 14 .080,8
Sq. Miles - - - - - 22 ,001.3 - 22 ,001.3

3 Thou,. Acres . - - - - 3 ,851.4 - 3 ,851.4
Sq. Miles - - - - - 6.017 7 - 6,017. 7

4 Thou,. Acres 18,232.3 - 973.6 - 240.9 - 3.235,0 22 .68 1 .8
Sq. Miles 28,488.0 - 1 ,521.3 — 376.4 — 5 ,054.7 35 ,440.4

Thou,. Acres 12 .193.5 — 2.322,9 8,881.1 . - - 23 ,397.5
Sq. Miles 19,052.5 - 3 ,629.6 13 .876,7 - - 36 ,558.8

6 Thou,. Acres 15 .694,3 — - 3,168.2 — 3 ,508. 7 - 22 ,371 .2
Sq. Miles 24,522.3 — - 4,950.3 - 5 ,482 .4 - 34 ,955.0

7 Thou,. Acres - — — lS .366.6 - 3 ,455.6 — 18 .822 ,2
Sq. Miles . - - 24 ,010.3 - 5 .399 3 - 29 ,409.6

8 Thou,. Acres - - - 162.6 - 3 .030 0 - 3.192 6
Sq. Miles - - - 254.1 - 4 , 734.4 - 4.988 5

9 Thou,. Acres - - • 7 ,602.8 - - - 7,602.8
Sq. Miles - - — 11 .879,4 - . 11 ,879. 4

10 Thou,. Acres - . . 10 ,984.5 - 4,069.7 - 15 .0S4.2
Sq. Miles - - — 17 ,163.2 — 6,358.9 — 23 .522. l

11 Thou,. Acres _ - . - 8.446.6 . 8.446.6
Sq. Miles - - — — - 13 .197 ,8 . 13 ,197 .8

12 Thous. Acres - . . 11,394.8 - - 1l .594 .8
Sq. Mile s - - - 17.804.J - -

Tot s l Thc,,s. Acres 50,785.1 15 ,921.6 3,296.5 57 ,560.6 240.9 42 ,675.6 3 , 235.0 173 , 7 15 .3
Sq. Miles 79,351.8 • 24 ,877 .5 5 ,150.9 99,938.3 376.4 66 ,680 .6 5 ,054. 7 271 ,430 .2

Source . U. S .D. A . Conser vation Needs Inventory adjusted to 17.5. Census
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Table 4 - Total Area by State 6 Subreg ion , Colu~~ja-Nor th Pacific Region , 1966

Sub-
Unit Iduh o Montana Nevada Orejon Utah Washington 

~~~~~~ 
Total

I Thous. Acres 4 ,828 ,6 16 ,176.3 - — - 2 ,266.1 - 23.271,0Sq. Mi l es 7.544 6 2S ,2’S .S - — - 3 .540 8 - 36.360,9

2 Thous. Acre, - - . - - 14 ,368.9 - l4 .368.9
Sq. ‘ti les - - - - - 22 ,45 1. 4 - 22 .4 51 ,4

3 Thou , . Acre s - - - - - 3 ,979.9 - 3 ,979.9
S q M ile s - - - 6 ,062.3 . 6.062 3

4 Thou,. Acres 18 ,445 .2 - 973.6 - 240 .9 - 3 ,298.8 22 .948 5
Sq. Mile, 28.820.b - 1 ,521 .3 - 376 . 4 — 5 , 138. 7 15 ,857.0

S Thous. Acres 12 ,311 .7 - 2,325.1 8,931 .1 - - - 23 ,567 .9
Sq. Miles 19 ,237.1 - 3,63 3.0 13 .954 .8 . . - S6.874.9

6 Thou,. Acres 15 ,720 .0  - - 3 ,171 .6 . 3 ,560. 1 . 22 ,451. 7
Sq. Miles 24 ,562.5 - - 4~95S .~ - 5 .562 6 - 35 ,080 .7

Thou,. Acres - - - 15 , 447 .4 - 3 , 500.4 - 18 ,947.8
Sq. Miles - . - 24 ,136.6 . 5 ,469.3 - 29 ,605 .9

8 Thou,. Acres - - - 168 .9 - 3 ,097.3 — 3 ,266.1
Sq. Miles - - - 263 .7 - 4 ,839.6 - 5.103 3

9 Thou, . Acres - - - 7,709 .2 . - - 7,709 .2
Sq. Miles - - - 12 ,046 .7 . - - 12 ,045.7

10 Thou,. Acres - - - 11 ,067 .9 - 4 ,140.7 - 15 , 208.6
Sq. Miles - - - 17 ,293.5 - e , 469.9 - 23 ,763.4

II lhoui. Scres - - - - - 8 ,547.2 - 8 ,547.2
Sq. ‘t i les - - - . - lS .355.0 - 13 ,355.0

12 Thous. Scres - - - 11 ,458 .3 - - - 11, 458.3
Sq. M i les - - - - - - 17 ,903.6

Tota l Thou,. Acre , 51 ,305.5 lb .l’b .3 3.298 7 57 ,954 .3 240 .9 43 .360.h 3 ,288.8 l7S~62S.i
Sq. Mile s 80.164 8 25 ,275.5 5 , 154 .3 90 ,553 .5 37 6 .4 67 .750.9 5 . 138 7 274 .414 ,1

Source : U. S..0.~S . Conservation Needs Invento ry adjus t ed to 11.5. Census -___________ ___________

of Reclamation . About 600,000 acres are National Wildlife Refuges
and hatcheries managed by the Fish and Wildlife Service . The
Department of Defense controls an additional 750,000 acres , both
in military reservations and public works pro jec ts .  The remaining
Federal ownersh ip , sl ightly over one mill ion acres , is under the
jurisdict ion of various agencies including the Atomic Energy
Commission , the Bonneville Power Administration , the Agricultural
Research Service , and the Treasury Department .

Nearly 4.8 million acres are Indian tribal and allotted
lands , both inside and outside Indian Reservations . These areas
are owned by the individual Indians or tribes with trust responsi-
bilities vested in the Bureau of Indian Affairs .

The seven states own nearly 8.5 million acres. The State of
Wash ington owns 3.3 mill ion acres , followed by Idaho with 2.8 million
acres , Oregon with 1.7 million acres, Montana with 650,000 acres ,
Utah with 26,000 acres , and Wyoming with 9,000 acres . The State of
Nevada does not own any land in the region . These state lands are
distributed between many state agencies , but are principally managed
by Natural Resource or Forestry Departments , Parks , Fish and Game 6
and the highway departments.
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T.ble S - Land 06sership Ac r.ag.. Cul, 6i..horth Pacif ic Region , 1981

A,~ 1nlst.rire A~ .sc1ea ,_j~~~ _ 
~~~~

5’
~acral7 ” 

Wsshlngtns 
~~~~5j Tonal

Bup arine nt of Agriculture
Forest Se rv ice  .9 790. 2 8 ,736.9 671.5 13.866.? 46 . 7 9 .016,0 2,214.2 14,406.2
Oth er hge,00l tuen 32 .1 - - 14.6 - .4 - 47 .7
Subtotal !~~~~ 573 5 T~TUT~~ ~~ T 3~~T~ T 3~

Oc’partn ent of the Interior
Bureau of Land Mun.geaen5 : 839.4 112. 1 1 , 9

,
1.1 15 ,313. 8, 52.4 271.2 11.0 29 ,617 .4

Ooeeau of Indian Affuirs...i 911.1 618.0 144.3 690.0 — 2 ,107.8 — 4 ,792.0
National Pan Service_/ 84.9 655.7 - 64.4 - 1 ,903.0 656.1 3 ,394,1
Fis h S Wil dl i f e ServiCe 20.2 20.4 - 433.1 - 110.0 24 .6 608.6
Bureau of 0cc l .aatioe 581 .8 .4 - 160.9 - 393.0 - 1 ,136.1
Other I n tn r ior .1 .1 - 2.7 - 7 .1 - 10.0
Subtot a l T37!3~~~ T~317~7 3~~W~ ST~ S7T9~~T ~~~~~~

lieparteent of Defense “ 4 .1 - 140.6 - 104 .3 - 747 .0
Other Federal ~‘i. .3 . 1.5 - 381.0 - 959

Fedreal Subtota l 1 7 . 949 ‘, 10 ,186 .0 2 ,691.3 30 ,698.1 99.1 15 .097 ,0 2 ,991.9 OS .€Io .

.St~ tn ‘4 S . S  947. ii - 1 ,7 10.4 21 .7 3 ,316.6 9 .0 8.4 62, 3
Couety 1’ .‘ .‘~~4 - 282.9 - 96.9 - 48 7 .4
Mwiici p al o u t  ‘ i  - 137 .’ - 293.3 - 478.1

Pub li c Non- Federal Subtot o l 2 .490 7 , 0 5 . 5 — 2 ,13 1 .0 26.7 3,705.8 9.0 9,417.5

lotu l I .,t’liu 30.’4U 1 . 44  S 2 ,691.3 32 ,029.1 124 .8 18 ,803.6 3 ,006.9 105,036.5

‘ r io  ote , ,~_c~j 4 8  . 605 .2 ~~~~~~~ 116 .1 2 2 8 . 1  88,670 .8

7009 Total 5 0 T h ’ . t 1 , 0 . 1 . 6  3,296.1 17 ,160.6 240 .9 42 .6 ’S 3 ,035 .0 l13 ,7IS. 3

I’ r i i o , ,’ andy he ld in ir,.i,t by ch~ iederal ,oirreaent.
t ’ 7’ d a t r d  Ii ’

S,,oe ,, ’ ,en , - n a i ’. e r s a , r s  6da,n i s t  r a t i o n , Real Property fluned hi tnr united S ta tes ., of .7une 10, 1965, adjus ted b y the Lead
and Miner a ls t e l  Group . ‘ ‘

~~~~~ ‘~~~~‘ ‘_______________________________

Table 5 , Land Ownership, Columbia-North Pacific Region , and
the sub regional land ownership maps depict this information in more
detail.

Soils

The information presented on table 6 relates groups of soil

~csoci ;itions to general range in elevation , position in the landscape,
dominant soil parent material , major land resource area , use , and
prob lems . The location and comparative extent of each association
are illu st r ;ite d in table 7. Much of the intricate soils detail had
to he generalized for this study .

The general association group number 1 in tables 6 and 7
includes soils formed in alluvium on bottom l ands , low fans , and
turraces. Generally the soils are silty to sandy in texture with
frequent and sometimes extensive gravelly and cobb ly areas , isolated
alkali areas, and a few small patches of peat , muck , or highly organic
soils. The depth dominantl y ranges from moderatel y to very deep .
Common problems of use are wetness , overflow , and, in isolated areas ,
a high p1t and or presence of coarse fragments. It includes over
8 million acres or 5 percent of the land in the region . It has a
low capability for more intensive use even where the climate ,
slope , and soi l depths are suitable.

The general association group number 2 includes soils formed
in glacial material on terraces , plains , and mountains . Generally
the soils are stony , cobbly, or gravelly , and have silt y and sandy
textures. The soil depths are generally moderately to very deep ,
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and the dominant slope varies from gent le  on p la ins  and terraces to
strong and steep on rolling uplands and terrace fronts. Common
problems of use are presence of coarse fragments and droughty soil
profiles. Although much of the soils formed in glacial materials
occur on rolling uplands and are generall y used for forest land or
rangeland , the soils on valley terraces are irrigated in many places
and under very intensive cropland use. An important part of the
Wenatchee and Okanogan apple crop is produced on soils formed in
glacial materials. The main body of soils formed in glacial
materials on plains constitute the Columbia Basin irrigation project
in east central Washington and some of the irrigated areas on the
Snake River plains in southern Idaho . It includes almost 25 million
acres or 14 percent of the region . It has a moderate capability for
more intensive use where the slopes are gentle to moderate and the
volume of coarse fragments does not exceed 35 percent.

The general association group number 3 consists of soils
formed in stratified sediments from old lake-laid materials on
terraces , basins , and hill y uplands . Generally the soils have a
silty , sandy, or clayey texture , and are mostly free of gravel ,
cobbles , and stones. The soi l depths are generally moderately deep
to deep with frequent layers having restricted permeability in the
subsoi l or upper substrata. This soil area generally borders the
bottomland , low fans , and terraces , and does not occur in extensive ,
contiguous bodies . Most of the soils formed in old Sagemoore lakebed
deposits in southeastern Washington are presently irrigated or dry-
land cropland. The soils formed in old Bonneville lakebed deposits
in southern Idaho and southeastern Oregon are either irri gated crop-
land or rangeland with a good potential for development . Irrigated
cropland on this area is rather intensively managed under a variety
of adapted crops . It includes over 6 million acres or 4 percent of
the region . Much of the potato , sugar beet , and alfalfa production
comes from this soil area. It has a high capability for more inten-
sive use where slopes are gentle to moderate , the texture is sandy
loam to silt loam , permeability of the subsoil is moderate , and
irrigation water is available.

The general association group number 4 is restricted to soils
formed in materials mixed with residuum-colluvium from sedimentary
bedrock on foothills and uplands . The soils are mostly clayey and
silty in texture with gravel size fragments of bedrock very numerous
in some places. The soil depth varies from moderately shallow to
deep and the generally rolling topography has slopes ranging from
moderate to strong. Common problems of use are the acid so~ ls and
slope of the land. The extent of this general soil area is
restricted to the foothills of the Coast Range of mountains in
southwestern Washington and western Oregon . It includes almost
5 million acres or 3 percent of the region . Most of the rangeland
in western Oregon is concentrated on this area. It has a high
capability for more intensive use where slopes are gentle to strong
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and sufficient soil amendments and fertili zers have been added to
insure satisf actory production .

The general association group number 5 consists of soils
formed in wind deposited b ess or ~~nd worked sand on h i ll y uplands.‘I’he soils are un i form ly either si lts ’ or sandy, with little or no
coarse fragments in the rot ic LIr i ,ireri t material. They are mostl y
deep and v er y  deep and occur g e n e r al i ’.’ on moderate south and west
slop ing hillsides or strong and st crpl v sloping north and east
exposures . Throughout this area the hill y islands of b ess are
interspersed with narrow but extensive channels of basalt scab l and.
The soils along these channels are rock y and shallow over bedrock
and have mans’ outcrop s ot’ bedrock. A common problem of use on
soils formed in loessial deposits is the very high potential
erodibilitv on the moderate to steep slopes. The most extensive
bodies occur on the hill y Palouse formation of eastern Washington
and northeastern Oregon and on the hill y uplands of southeast Idaho.
The close grown field crops produced under dryland management pro-
vide a satisfactory income on the rather large size farms typical
of the area. In many parts of the area adapted crops are restricted
to cereals and forage types by lack of sufficient moisture or by a
short growing season . The part of this area suitable for annual
cropp ing is under quite intensive dryland management . It includes
over 14 million acres , or 8 percent of the region . Most of this
area has silty aoil textures and a high capability for more
intensive use on gentle to moderate slopes.

The general association group number 6 is composed of soils
formed in materials mixed with rocky residuum-colluvium from basic
rock on plateaus , canyons , and mountains. The soils are silty in
texture and rocky with gravel , cobble , and stone-size fragments and
rock outcrops distributed throughout the area. They are generally
moderately deep to shallow in depth and occur on broad , gentle to
moderate slopes on plateaus ; on very steep and precip itous canyon
side slopes; and on strong and steep slopes on mountains . The silty

- overburden is occasionally mixed with clayey residuum resulting in
some isolated areas of clay soils. Common problems of use are
limited soil depth over bedrock and presence of coarse fragments in
the soi l profile. It includes over 45 million acres , or 26 percent
of the region . It has a low capability for more intensive use even
when the soils are moderately deep to deep and the volume of coarse
fragments in the soil is less than 35 percent.

The general association group number 7 consists of soils
formed in materials mixed with volcanic ash , pumice or volcanic
tuffs on terraces , foothills , plateaus , and mountains . The soils
are generally sandy to loamy in texture with a considerable admixture
of gravel and cobbles. They are mostly moderately to very deep soils —

with a very high water holding capacity . Slopes on terraces and
plateaus generally range from gentle to moderate . On foothills the

26

_ _



- -

slopes are dominantly moderate and strong, and on mountains the
slopes range from strong to steep . The general area of occurrence
relates main ly  to the volcanic  mountains of the Cascade , Ochoco , and
Blue Mountains of west central  and eastern Oregon and Washington .
The are a has mainly  a forest land cover and use , although man y parts
of the area have dual use as forest-range . Also , where the soil ,
slope , and climatic environment are suitable , important areas are
successfully used as irrigated , and in places , dry land cropland .
Adapted crops are usually somewhat restricted by a short growing
season resul t ing from the elevation above sea leve l .  Common problems
of use relate to sand y ,  gravel ly  soil prof i les , erosion on moderate
and strong slopes and porosity of the parent materials that hold a
large quanti ty of water but do not give it up readily for plant  use.
Generally the fertility is limited on soils influenced with volcanic
ash and pumice. This area includes over 26 mi l l ion  acres , or 15 percent
of the region . It has a low capability for more intensive use even
where the slopes are gen t le , the volum e of coarse fragments less
than 20 percent , and suff icent  soil amendments , fertilizers , and
supplemental water supplied to insure satisfactory crop y ields .

The general association group number 8 includes soils formed
in materials mixed with residuum-colluvium from sedimentary rock .
These soils are generally s i l ty  to somewhat clayey in texture wi th
generou s adniixtures of grave l size fragments of bedrock . Soil
depths are generally moderate to deep over highl y fractured bedrock .
The slopes are most ly  strong to steep wi th  a smooth , ro l l ing  surface
configuration . Common problems of use are steep slopes , acid soils ,
and climatic restrictions imposed by elevation . The soil area is
generally forest covered and used commercially for forest  products;
however , in southeastern Idah o and western Wyoming considerable
areas hav e a dual forest-rangeland use and in places have a grass
or browse cover and rangelan d use . The principal occurrence of this
general soil area is on the Coast Range of mountains in western
Oregon and southwestern Washington . h owever , an extensive area
occurs at hig her elevations in southeastern Idah o and western
Wyoming. It  includes over 17 mi l l ion  acres , or 10 percent of the
region . It  generally has a moderate capabil i ty for more intensive
use where the c l imat ic  environment is suitable and slopes are gentle
to strong.

The general association group number 9 consists of soils
formed in materials  mixed with residuum-colluvium from acidic rock
on terraces , foothills , and mountains . The texture is sandy and
has a high content of angular quar tz i t ic , coarse sand-size part icles .
Stones and cobbles occasional ly l imit  use in this area and the soils
are general ly shal l ow to deep over h ighly weathered bedrock.  Slopes
range from gentle to moderate on terraces , from moderate to strong
on foo thi lls , and from strong to very steep and precipitous on
mountains . A common prob lem of use is i ts very high erosiveness.
The sandy texture  and strong to steep slope are associated problems .
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that  con t r ibu t e  to the e r o d i b i l i t y . This general soil  area is
generally forest covered and used for producing forest products , and
in some p i ac e s  there is a dual rangelan d use.  There are a few
selected areas w i th  so i l s  and c l imate  su i tab le  for croplan d use.  A
large par t  of t h i s  area is used m a i n l y  as watershed , wildli f e , and
recreat iona l area because most of the highest alpine areas are
included . It  occurs most ly  in the Bitterroot Mountains in north and
cent ra l  Idaho and western Montana in association wi th  bedrock of the
Idaho b a t h o l i t h .  Segregated areas occur in the Selkirk Mountains of
northeastern Washington , and in the Wallowa Mountains in the north-
east and the Siskiyou Mountains in the southwest corners of Oregon .
It includes almost 26 million acres , or 15 percent of the region .
It has a very low capability for more intensive use even where the
climate , slope , and soil depths are sui table .

Interpretat ions

For additional information and to provide adequate guidance
in making decisions for proper land management and use , some soil
and land characteristics and qualities are interpreted for their
effect upon water and land as they pertain to the current study .
These interpretations are evaluated exclus ively  on the basis of soil
characteristics . Soil interpretations , based on a particular present
or future use , are evaluated in Appendix VIII .

Maj or Land Resource Areas Major  Lan d Resource Areas consist
of a generally s imilar  pattern of soils , topography ,  elevation ,
climate , water resources , land use , and type of farming in broad
areas of geographical  continuity on the landscape . The object of
this grouping is to identify broad areas of land that are uniform
in many important relationships significant to agriculture . The
group ing is help ful in broad agr icul tural  planning and in coordin-
ating interpretive group ings between states and subreg ions .

In Maj or Land Resource Areas B-7 , B-8 , B-b , and B- l i ,
fi gure 2 , irri gation is general ly essential for intensive cropland
use. In B-9 and B-l3 the range of adapted crops is limited and
supp lemental irrigation is frequently profitable , but dryland crop-
ping to cereal grains and forage crops has been very successful in
the natural environment.  The land resource areas ident i f ied w i t h
the A-B-D and E symbols on figure 2 relate to the land and environ-
mental characteristics that cause differences in cover and differ-
ences in agricultural use and management . It follows that the major
land use in the A-area is dominantly Douglas-fir forest land and
l imited crop lan d , the B-area is rangeland with a high component in
cropland. The D-area is almost exclusively rangeland with limited
cropland , and the E-area is dominantly the open pine forest land
with limite d cropland and rangeland.
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topography Mountai no u , up la nds h it it  moderate Soil arent 
Aver ag~ freeze-free per iOd 170 to 210 dayS

to tteep slopes dissected by deepl~ Mate 01- 
Sand y gra v e l l y  Out wash . b ess , b ess miamd

entrenched narro w va ll eys 
- aith residuua /co l lu u i um and note alluvium n

Cl im ate 80 to 200 inches of pre cipitat io n 
fans and bottombi.n ds .

most l y as rain during Septembe r
t hroug h TMap in Oregon portion
to 200 inches of pr e cipita t ion tostl y 8 8  Columbi a Plat eau

a s t ain during September throo c t. May Nat ural cover: Grassland/sagebrush

in W a shington port ion Major pr esent use Oryland cropland

Average annual temperaturr 4S to S0~F 
Some ,rr ,geted cropland

A verage freeze-free period s 140 to Itangeland
220 days decrea sing with u n  at ion . EL evat ion : 200 to 1 .500 feet above sea level.

Topograp h y : Basal tic plate au aith deeply entrenched

Soil paren t 
nar tuu canyons

materia l s Residuo.. and coll uviu m from sedimentar y 
Clima te. 12 tO 16 inches prr uly i t atiOn f a l l i n g

and basi c gtteou s bedro ,.k vv let, move- 
a, rain an d snow November through A pril

t a i n s  ~nd foothills , and local al l uvium 
Average annual temperature 4h ’F

on fans , terraces , and bo ttomla”d 
Average freeze-free per iod : 140-175 days

Glacial material at hig her el r ca t tons 
Soil paren t

in the Wash ington psrtion 
nrenal. Loess and b ess lined w ith basaltic

residuum! cob bu n ium

A- 2 Willa m e tte and Puget Sound Valleys
Natural ever: Doug las fir/alder , h emlock , cedar , spruce. 8- 9 Palouse and Sec Perce Prairies

Mo,jor presen t use porest land 
Na tural cover: Grass/browse scattered p ine

Cropla rid on bo ttom lo nd , l ou. terraces , 
?Aa or preven t ase 0z’yland crop land

fans and footslopes 
E l e v a t ion : 1 ,000 to 3 .500 fee t above sea leve l

Eleva tion: Genera ll y 200 to 4 ,5 00 feet above sea Topograp hy: Loensal hills on basalt plateau a )th

level, 
deep canyons and e otens ve escarpments .

Topograp hy : Hig h mountains wit h steep and urty ntee ~t 
vIola te. 17 to 20 inches of precip i tation falling

slopes , too mountains and foothills a . th 
mostly as rosy and snob from No t ember

smooth moderate and strong slopes and 
t hrough A p nl

bott omlands , terrace and fans 04th nearl y 
Average annual tempe rature - 46’F

level to g entle slopes. 
Average free ze-free period : 120-lb S days

Climat e: 4:: to 11 0 inches of precip i tation , mos t ly Soi l  paren t

as rain at elevations below 2 ,500 feel above material : Loess and b ess mined w i t h  basaltic

sea level during October throubh March 
reslduom/col lun iom

Ave rage an,soa l t ea’tperatvrrv : 45 to SN ’!
Average f r e e z e - f r e e  period: 130 to 210 days

5-1 0 Gpper Stake River Lava Plains and Hills
Soil parent Na tural cover: Grass/sagebrush t .ith forest voner

materials. Residu um and colluv,uez from sedt n en tar y above 4 , 500 feet above sea level
and basi c igneous hedr och no low nountains Major present use; Ran geband
and foothills, Local a lluvium on fans , Porestland
terraces and bottoalands. Some lo ris on Elevation : 1 ,000 to 3 ,500 fee t above sea level

foothills in Oregon . Eoten sive arro of g l ac ia l  Topography : Basalt plateau vuth leep ly en trenched

material in Puge t Sound area in Washington. narrow canyons with entens ive escarpments.
Clima te - 12 to 18 inches of prscip ita tuon falling

as noon and rain from November throug h ApeS

A- 3 Olympic and Cascade tØoun toivs 
Avera ge annual tempera ture 4 S F

(Wes tern slope ) 
Ave n - sge freeoe- f~ee period : 11 0 to 150 days

Na tural cover: Hemlock/fir with spruce/cedar and 
Soil pat ent

pine subdomina nt and alder/vine maple 
material: Volcan i.. ash oioed oith resi duum /cob luni aa

unders tory 
from sedimentary b edroc k . Some oliUvius a.

Hajor presen t use: Forest land 
bottomlands , fa,nr and terraces.

Elevation : Generally 500 to 4,500 fret ahoye
sea le vel.

Topograp hy: Steep mountainous op laodn oith very
narrow , deeply entrenchrd valleys B-IS a  Big and Li tt le Wood River  Foo t slopes and P lains

Clima te: 75 to 125 inches falling mostly as Na tural cover: Gross/sagebrush

snow and rain from October thra N y r u l  
Ma jor presen t use: Ratge land

A verage annual temperature : 43 Fe w scattered dryland cropped areas

A vera5r free oe- fre e period : 90 to 120 days Elevation : 4 .500 to 6 ,500 fee t above sea level
Topogrmp hy: Mou ntain foothills including deeply

Soil parent 
ev trenched canyons.

materials - Generally res id uum/co lluv ium from 
Clvma te. 14 to 10 inches of precipi tation

sedimen tary or basic Igneous bedrock, 
falling mainly as snow and rain Nove mber

In p laces g lacial mat e rial or pumice 
to March.

and volcanic ash 
Average annual temperature : 43~P
Avera ge freez e-Free period : 60 to 100 days :

Soil parent

- — 
1 0-6 Cascade Io u v tau vs 

material : Re sidu um/ col lu suum from basic igneous

(Eas tern slope> 
bedrock mioed si th nind deposited vol-

Natural cover: Pint/f i r forest 
conic ash and si lt,

Ma ter present vse: Forest land
Dryland cropland and irrigated cropland
Some supplemental rangeland 

8-11 Snake River Plains

E levation: 1 ,000 to 4 ,S00 feet above sea level 
Na tural cover: Grhss/sagehrush

Topograp hy: Moun tainous uplands with many terraces 
Major presen t one. Irrigated cropl,nd

and fans and exte onine pb onean dissec ted 
Ra r tgeband

by “v’ shaped ca nyons 
Eleva t ion : 2 .500 to 3 ,500 feet above sea level

Climate: 12 to 30 inches of precipit a tion falling 
Topograp h y :  N e a r l y  level to moderately Slop ing

as stow and rain during November through 
alluvial fans aS terraces formed on

April baNalt plains IS lake sediments and

Avera ge ann ual temperature: C4 - b ess.

Average freeze-free perio d - hO to b oO days 
Clima te: I to  12 inch e s of precip i tation falling

as r a in  and snow from November to March

Soil patent 
Average annual temperature SSP

ma t e r i a l -  Volca nic ash and glacial material at the 
Average freeze-f ree period’ lIE to 170 dipI

higher eleva tion, and volcanic ash m ined  
Soil parent

with basic igneou s residu um/co ll uviam 
m aterial : Re,iduun from, basic Igneous bedrock

farther ea st 
mined s ith old la ke sediment, and Ions .
and on bottomland s the soils are for ed
in silty and/on gravelly mlluv tue .
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MAJOR LAND RESOURCE AREAS, THE REGION

B-il. Central Snake River plains 5-23 Mallieae 110gb Plateau
Sage Sr: ish grass Natural caner: Sagebrush/grass bat ura l cone? Grass/sagebnd
Irrigated cropland Major present a,.: Irrigated crapland Scattered ata
Raege land aaogeland M ajNr present use Bangeband
200 to 1 ,200 feet above sea bevel . Elevatio n : 3 .S00 to 4 ,500 feet altove sea lev,l Same forest Is
Otitwanh p l a i n  f l anked  by b a cu vt ri a n terraces Topography: Nearl y level to moderately sloping Irrigated crop
at n l z g htlv  hig her  ebeeations b ess covered lava plains , and terraces
3 to 10 inches precipit ation fabling as CliSaEO : 8 to 10 inches of preci pi tati on falling Elevation : 3 ,500 to 5,000
rain November through March . as snow and rain from November through Topography: Undulated base
Average ann ual temperature: S5 ’P March . extensive old I
Nurr.sgv freoze-fre. period . 170 to 210 days Avera ge annual temperature: ~~~~ promotories ci:

Average freeze-free period: h O  to 140 days CliBate: 7 to 12 inches
Sandy gravel ly out ua sh, b ess , boost mzaed Soil Parent as rain and a.
wi th residua./cobbtcviam and some alluvium on Material - Wind deposited silt and residuum/colluv iuau March

from basic igneous bedrock. Average Annual
Average frees.

Soil parent
- - W ateriabs: Residaia/calll

Grasiband/sagebrush 0-llb Upper Snake River Pl ai v s and from acid -Dry land cropland Natural cover: Grass/sagebrush Residuu m /allay
Some irrigated crapland Major present use: Rangelaod de osits
Rangrland Irrigated eropbaotd -

200 to 1 ,550 feet above sea level. Elevation: 4,505 to S ,S00 feet above sea bevel
Hasaltic p lateau oi th deepl y en trenched Topography: Nearl y level to modera tely sloping lava 5-25 Otzyhee High Plateau
narro w caopons plains with moderately deep cover of Na tural caner: Grass/sagebn.I

12 t o lv in n hra precipitation fal l utu d b esS . Open forest ci
as rain and snow \ouember through April Climate: 8 to 12 Izuches of preci p itation falling Major prevent use: Rangeland 

-
Ave rage annual temperature. 48S F as snow and rain from November through Irriga ted crop
Average freeze-free period : 140-175 days March. - bands

Average annual temperature: 434p Elevation : 4,500 no 7.500
Loess and b ess eiued with basalti c Arerage freeze-free period: 100 to 130 Topography: lava plains a
residuum/ colluvium days and intervenl

Climate: 3 to lb inch~~
falling as sma

Soil paren t mat eria l :L oesn mized with residusm/ colbu oium throug h April
Parce Prairies 

- from basic igneous bedrock , and to Average annual
Grass/browse scattered pine places alluvium on fans and bottom Average freei
Onyband cropland lands . days
1 ,500 to 3.500 feet above sea level Soil parent
Loessal hills on basalt plateau aith material : Renoduum/calll
deep canyons and eotm nsise escarpme nts . and basic igmu
17 to 20 inches of precipitation falling N-U Lost River Va lln 7 and Mountains oith overburdi
mos tly as rain and snow from November Natural cover: Grass/sagebrush and pine/fir forest
through April Major Present ase: tazgela,zd E-43 Northern Rocky Mountains
Average uooual temperature: 46 P Some trrigated cropb and Natural cover: Pine/fir fortS
Average freeze-free period : 120-bbS days Elevation : 4,509 to 6.500 feet above sea level Fir/tamarack N

Topography: Steep and very steep mountain side cropband on n.m
Loess and b ess mioed with basaltic slopes with gentle to moderatel y terraces
residuuafco bluvit im sloping intervening valley flood p la inn . Eleva tion : 2,500 to 7 ,500

terraces , and fans. Topograp hy: Hig h moanta ims
Climate: S to lb inches of precipitation falling Narrow nalleyp:

• Lava Plains and h ills mostly an soow from Nonenber throug h narrow bottsll
Grass/sagebrush eith forest cover March. 

• Climate: 20 to SO inchl
above 4.SO0 feet above sea level Average annual temperature : 40 mostly as sn
Rangelaxid Average freeze-free period: 60 to 90 days through Map

Porestland Soi l parent . average annual.
l,S00 to 0.500 feet above sea level naterial: Glacial till on uplands and glacial Average freemi
Basalt plateau with deeply entrenched oatwash on terraces, fans and bottom Soil parent
narrow canyons oith eotensive escarpments. lands. Some residuum/colluv ium from material: Residuum/caSh
12 to 18 inches uf pre cipi tation fabli ng sedimen tary bedrock on hig her up lands , and sediment
as snow and rain from November through April Glacial till
Average anvuab temperature : - 5 P  g lacial outsaS
Average freeze-free period : 110 to 150 days many bottom 15

R-l3 Eastern Idaho Plateaus deposits on Si
VzbcaniG ash mixed with resjduum/colbuviue Natural cover: Grass/scattered pine forest scattered .115
from sedimentary bedrock. Some alluvium on Major present use: Dryland crop land

botto .lands , faxv and terraces. Lzmi ted irrigated cropland 
-Rangeband E-44 Nerthern Rock y Maintain Valleys

Fores t land Nat ural rover: Open Five g raS
Elevation. 4,500 to 6,500 feet above sea level itn ior present use- Cropland noe l

- - Topograp hy: Dissected p b a teuws and lana plains RangebaodWood River Pootslopes avd Plains separated by stee p isolated mountains. porest band
Grass/Sagebrush Many intervening fans and bottoetland Elevation : 1 ,500 to 6,5~~C: Rangeband areas . Topoyraphv Nearly leeel IPew scattered dryland cropped areas Climate: 12 to 20 inches of preci p it ation . 

moderatel y 5114,500 to 6 ,000 feet above sea level falling as stow aod rain from November fans , and foolMountui~ ~vothi1ls including deep ly thrvugh March. escarpments
i4 l 3 i h f u i

t t
i

n 
Overa ge annual testperat cire : 4 3 F  C lIe ate: 14 to 30 inr~~

fabling maioby an s000 and rain November Averagn freeze-fi’ee period . SO to 120 days 
e A aga~

— Average annual temperature: 43’P Ar r ~~ m1
Average freeze-free period . 60 to 100 days t i  Res lduum /coll uniuot from sedieenta ry t l v  Glacial till

Res iduuiaifcolluv ium from bani c igneous bedrock mined wi th b ess overburden , lands and rem

bedrock sized with sind deposited vol- Alluvium on intervening fans and 
~~~~~ ~~~~~conic ash and silt , bottom lands. 
~~ces and bo~~

1- 45 hl yine Moadvos and h,’ck Land
~~iOt 0-21 Klanath god Shasta valleys and Basins Natural cover: Fir spruce

Grass/sagebrush Natural cover: Open stand pIne with grass understor y areas and
one- Irri ga ted crop land Major prese nt use - Rotge band wi- ,jo r pre v ent use: Recreation -Dangelavul Elevation : 4,500 to 6,000 feet abone sea l eve l Wil dlife

2 ,500 to 3 ,000 feet above sea bevel Topography: Steep m000rains and rim -rnc k escarpments. Watershed -
Nearly level to moderatel y Slop i ng  Isolated basins Ele nat i .~v 

w SOO to 10.1
alluvial fans and terraces fox-med on Climate: 12 to IS inches precipitation falling Topogr oy hi Precip itous I
basal t plains in lake sediments and most ly as svon and rain from N ovember shaped nnll.pl
10cm ,. through april t l i m a t e -  20 to 70 in~~
7 to 12 inches of pr ecipAtat inn fa llh ng Average annual temperature : 42 a p an snow from
as rain and snow from November to March Average feene.freo period: hO to 90 days overage Ms
Average annoal temperature: 53°P SolO Parent kverag e
Average freeze-free period : 140 to 170 days Materials: Resldusim/coblaviza from basic igneous month of t )i•

rack mined with overburden of wind Soil parent
Residuum from basic Ignevus bedec k deposited silt, Residuum and alluvium materials: Renidoua/O.d
mined with old lake ned lW ents and b ess , from old lacuntrian depos its. sedimentary ~

I: and on bot tomb ands the 5011w are formed si de vlopes
Rn silt y and /or gravelly alluvi um , on fans . teil
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3
- 0- 23 Mab lieur High Plate au

Natural caner: Grmss/sageb rsinbs
Scattered stands of open pine

Major present use Rangeland
hasel Some forest land use

Irri gated cropland on some battomland s
and terraces

fallang Elevation: 3 ,500 to 5,000 feet above sea level
through Topography: Undulated basaltic plateau with •anp

extensive old bab, basins. Pew mountain
P promotories with n a-rock mncarp.ents
0 to 140 days Climate: 7 to 12 inches precipitation fabling

- as rain and snow from November through
cal lusitas March

Average Annual temperature: 4S F
Average freeze-free perios: 7b to 110 days

Soil parent
materials: Residuum /colluv iu . from basic igneous

and from acid igneous bedrock,
Reniduua/alluv iiia from old lacustrian
deposits.

level
ing lava 0.25 Owyhee High Plateau
er of Natural Cover: Grass/sagebrush

Open forest caner above 6.000 feet
fal l ing Major present use: Range band

through Irrigated cropland on valley bottom
bands

ip Elevation : 4,S00 to 7,500 feet above sea level
00 to 130 Topography : Lava p l a i n s  antI foothills with fans

and intervening bottzmlands
Climate: 0 to 16 inches of precipitation

fabling as snow and rain from November

- 
lavium through April

155 Ave rage annual temperature: 45F
torn Average freeze-free period : 90 to 120

days
Soil parest

material: Residuum/colluvium from acid igneous
and basic Igneous bedrock mixed in p laces
with overburden of b ess

forest
E-43 Wax-there hocky Mountains

Natura l cover: Pine/fir forest land with browse
level Fir/tamarack at hig her elevation
side Cropland no some valley bottoalands and
by 

- terraces
plains , Elevation : 2 ,500 to 7 ,500 feet above sea leve l

- Topography: High mountains uith steep side slopes .
on falling Narrow valleys with many terracen and
through narrow bottombands

Climate: 20 to SO incheu of precipitation falling
40 F mostly as snow and rain from November
60 to 90 days through May

- Average annual temperature : 4 1 F
glacial Average freeze-free period: 30 to 130 days
md bottom Soil parent
Pita from material: Reslduum/colluvium from acid igneous
pet uplands. and sedimentary bedrock at higher elevations.

Glacial till and intermediate upland, and
glacial outwash on terraces , fans , and
maoy bottom lands. Residuum from lacustrian
deposits on some terraces and basins aod
scattered alluvial sediments on bottocbaztds.

0-44 Northern docby Mounta in  Val leys
Natur al over: Open Pine grass land with browse.

level via lot present use: Cropband some irri gated
~plains Raogebond
.oomtaoni. Porestband
Ittomband Elevati au 1 .100 to 6,500 feet ahooe sea level

topography: Seurly level boteomlands genely to
Ition moderat ely Sloping in valleys , terraces ,
e November fans , and footsbopes . Many narrow steep

escarpments xis terrace fronts.
43F Climate: 14 to 33 inches of precipitatio n falling
50 to 120 days as rain or veos from October through May.

Averoge Annumb Temperature: 4NP
Average Freeze-free Per iod: 80 to lOU days.

Soil parent
bentary nater iuln: Glacial t i l l  terraces . fores tland . bo tt om-

- urden. lands and residuam from bacustrine deposits
mod on foo t h i l l s , foo ts l opes and h i g h terraces.

Glacial outaush and alluvium on fans , ter-
races and bo ttom b and s .

E-4S Alp ine Meado w s and Rock Land
Natural cover: Fur/spruce and alpine shrub s some barren

Sders tory areas and snow fields.
Major present use: Recreation ‘

Si level Wildlife
~ aac arpments. Watershed

Elevation : ~.S00 tO 10 ,000 feet above sea level.
fabling ‘Topography : Precipi tous mountains sith entrenched “II”-

• November nhoped valleys and barre,t mouneaiv peahs.
Clim ate: 20 to 70 inches of precipitation , falling

42 u as soon frem Septe mber throug h Ju i ne ,
60 to 90 days Averoge Oztnua l Temperature: 0 7 F

Average freeze-free period : Freezes each
iv igneous mont h of the year.
of m i n d Soil parent
usd glluv iia materials: Residusm/col buviam from acid igneous or
a, sedimentary bedrock. Glacial till ov

side slopes and benches. Glacia l outsash
on fans , te rraves and hotto elu vdn.
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Land Capabi l ity Classes Explan ations of the system of land
capability classification , the definition of the classes , and the
scope and detai l of their use are contained in the Introduction and
in the Soils Conservation Service Soils Memorandum 22. A Land
Capability Map , figure 3, shows in general those areas having similar
hazards and l imi ta t ions  in agricul tural  use of the land resource .
Since the Land Capability Map is generalized , the acreage for each
capability class on table 8 shows inclusions of contrasting classes .
For example , Capability Classes I through IV that are suitable for
cropland use amount to more than 36 million acres or 20 percent of
the land . The area shown on figure 3 is somewhat higher. Another
item of particular interest on table 8 is the large amount of Classes
VI through V I I I .  Although this land is described as being unsui table
for cropland management , there are over 16 million acres of desert
land that would be suitable under irrigation . Over 6 mi l l ion  acres
are not suitable for uses other than watershed , recreation , wildlife ,
or aesthetics, but  are s t i l l  a very valuable land resource . It
reflects the highly contrasting land areas of the region .

Water Storage Capacity Water storage capacity in the soil is
important to water retention on the upland and in contr ibut ing to a
stable downstream flow over an extended period of time . Soils can be
manipulated to maintain or improve infiltration and reduce surface
runof f .  Water that flows laterally through the soil or upper sub-
strata has sediment filtered out so clear water feeds the springs
and seeps that eventually contribute to surface stream runoff .  The
soi l water storage capacity , in addition to sustaining plant life ,
tends to retard peak runoff flow . Table 9 shows over 50 million
acres (or about 30 percent of the land) have shallow soil profi les
over impervious substrata that result in low soil water storage
capacity. Regionwide the soi l water storage reservoir in the top
5 feet of soil or to bedrock w i l l  hold almost 66 m i l l i o n  acre-feet
of water .  This tremendous capacity for water storage in the soi l
profile and the downstream implications for water use point up the
necessity for upland management in any comprehensive plan . Fi gure 4
shows the occurrence of four classes of water storage capacity . For
an estimate of total water storage capacity not limited to the upper
5 feet of soil material , see Appendix VIII , Land Measures and
Waters hed Protection .

Cover and Land Use

Lan d use in the Columbia-North Pacif ic Region has evolved to
its present status more by a process of t r i a l  and error than accord-
ing to a defined plan . The land was used to some extent before the
advent of the American pioneer . However , subsequent use of increas-
ing intensity has stratified both the level and kinds of land use
based pr imar i ly  on the environmental character is t ics , the soils ,

29
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4

the na tura l  cover , the topography , th e posi t ion in the landscape ,
and the demand for products or space. As poi n ted ou t ir’i t he
In troduction , the Lan d Use fo r the purp ose o f this st udy is divided
into the four categories : Cropland , Forest land , Range land , and
oth er land . ( f igure  5) The f o l l o w i n g  discussion unde r each catego ry
t reats each k ind  of use in depth . I t  must be rea l i zed  that  the kind
of use is based upon the product of the land ; e i ther  c u l t i v a t e d
crops , forest , browse , grass , or space that determines its ultimate
use. The tables for each category record the amount and extent of
each kind of land use. Tables 10 through 19 list the kinds of land
use by ownership for the region , the subreg ions , and for each state .

(Narrative continued on p age 37)

Table 2 1) - l over and and Use by Ownership, Colu,oshia~ Iior th Pacific Region , 1966

Ownership Cropland Fores t Land Rangeland Other ‘ m d  TotiT
’.”

(1 ,0011 ic r ( S )

Depar tment of Agriculture
Forest Se rviceS! - 45 ,727 .3 6 ,677 .6 2 ,001.3 54 ,40E , 2
Other Agriculture .4 - 41 .11 .5 4- . ’-

.4 45 ,727.3 1, , 24 . 4 2 ,001.8 r-4 , 4 ’.n.n

Department of the Interior
Bureau of Land Management - 4,486.6 24.275 ,9 754,9 29 ,517 ,4 a
Bureau of Indian Affairs! ’ 364 .1 2 ,65 8.3 1 ,635 .7 133. 9 4 , 792 .0
National Park Service.~J - 2 ,503. 9 25 5 .7 634.5 3 .394 ,1
Fish S Wildlife Service 28,5 64.2 373.1 142.7 t,OS.S
Bureau of Reclamation 14.0 17 .0 1 ,033.3 71.6 1 ,136 .1
Other Interior - - - 10.0 10,0

406.6 9,730 ,0 27 ,073 .9 1 , 4” .it 39 ,438 .1

Depar tment of Defense - 83,4 459,1, 204.0 47 ,0

Other Fede ral - 2 . 3  ‘i41i 9 11. 1 959 .7

Federal Subtotal 407.0 55 ,543.0 35 . 04 . 2 3 ,964.5 95 ,618 , 7

Sta te .47 . 4 4 ,341.3 3 ,111 .8 75 1, 8 8 .4 52 , 3
County - 227.0 - 260 , 4 487 ,4

Munic ipal - 222. 1. 3.6 251 .9  4”S .l

Public Total  634. 4 60 ,333.9 38 ,819,(. 5 228 ,6 105 ,036 ,5

Priva te Total 2l’ , l- t l t . 3 25 ,509, 6 19 ,925.0 9 ,194 . 5 1i9 , t . ,1i . fi

Total Land Area 20 ,803.8 85 ,843.5 S8 , 44. r- 8,323.4 173 , lS .3

!~ 
Pri vate lands he1~T”{~t trust by the Federal Government ,

2/ Updated to 1969 .
Source Comp iled by the Land and Minerals Work Group f rom the  Ii S .Ii . A . Conservation Needs

Inventory , Fores t Survey , and othe r sources.
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Table 11 - Cover and Land Use by Subregion , Co l umbia-North Pacific Region , 1966

Subregion Cropland Forest Land Range land Other Land Total
(1 ,000 ac res )

1 , 5 5 2 , 1  18 , 2 4 2 . 1  1 ,698 . 1  1 , 3 2 7 . 1  22 ,819.4
2 3 , 308.8 5,652.1 4,583.9 536.0 14,080.8
3 686.3 1 ,508.9 1. 534,8 121.4 3 ,851. 4
4 3 ,781.3 4 ,296.9 13 ,555 .8 l~~ 47 .8 22 ,681.8
5 1 ,628.9  4,190.5 16,838.7 739.4 23 ,397.5
6 3,077 ,8 13 ,537 .1 5 ,041.8 71~~.5 22,371.2
7 3,570.6 8,328.3 6,358.1 565.2 18,822.2
8 201.1 2 ,665.0 67 .9 258.6 3 ,192.6
9 1 ,456.1 5 ,272.0 58.8 815.9 7,602.8

10 584.8 13 ,828.6 168.6 4’2,2 15 ,054.2
11 591.0 6,429.0 105.0 l ,’7l .6 8,446.6
12 365.0 1 ,893.0  8 ,733.1 -~J3 ,7 l l~~394.8

Total  20 , 803. 8 85 , 84 3 . 5  58 , 744 .6 8 , 3 2 3 . 4  173 ,715.3

Sou rce: U . S . D . A .  Conserva t ion  Needs Inventory and Forest Survey adjusted by the Land and
Mi nerals Iturk Group.

T a b l e  12 - Cover and Land Use by Subregion , Columbi a-North Pacific Region , 1966

State ~~~~~~~~ Fores t Land Rangeland Other Land Total
(1 ,000 acres)

Idaho 5 ,988.5 20,901.0 21 998.5 1 ,897 ,1 50,785.1
Mon tana 843.4 12 ,708.0 1 ,370.4 999.8 15 ,921,6
Nevada 155.1 106 .0 3 ,012. 4 23.0 3 ,296.5
Oregon 5 ,347.9 27,479.6 22 , 521 .9 2 ,2 11.2 57,560.6
Utah 8.2 25.9 203.6 3.2 240.9
Washing ton 8,304.6 22 ,970.0 8,522.2 2 , ll”11 .8 42,675.6
Wyoming 156.1 1 ,653.0 1 ,115. 6 310 .3 3,235.0

Tota l 20 ,803.8 85,843.5 58,744.6 8,323.4 1 73,715.3

Source : U .S.D .A. Conservation Needs Inventor y and Forest Survey , ad jus ted b y the Land and
Minerals Work Group.

Table 13 - Cover and Land Use by Ownership, State of Idaho , Columbia-Nor th Pacific Region , 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1,000 acres)

Depar tment of Agricul ture
Fores t Service - 15 ,624 ,1 3,556.5 609.6 19,790.2
Other Agricul ture - ... ,,,,. 32.7 

_______ 
52.7

- 15 ,624.1 3,589.2 609.6 19,822.9

Department of the Interior
Bureau of Land Management - 784.0 10 ,521.1 534.3 11 ,839.4
Bureau of Indian Affairs! ! 150.9 91 , 8 566.3 22.1 831.1
National Park Service - 30.0 14.5 40.4 84.9
Fish Wildlife Service 2.5 — 12.6 5.1 20.2
Bureau of Reclamation 1.3 - 549.4 31.1 581.8
Other Interior - - - .1 .1

154 .7 9O~Ti 11 ,663.9 633.1 13 ,357.5

Department of Defense - 7.0 42.1 44.9 94.0

Other  Federal - 572.3 2.8 575.1
Federa l Subtotal 154 .7 16 ,536.9 1S ,867 .5 1 ,29Th 4 33 ,849.5

State 59.5 1 ,006.0 1 ,533.9 146.2 2 ,745.6

County - 5.0 - 100.2 105.2

Munici p al - 4.0 1.3 34.7 40.0

Public Total 214.2 17 ,551.9 17 ,402.7 1 ,57 1.5 36 ,740.3

Private To tal 5 ,774.3 3,349.1 4,595.8 325.6 14 ,044.8

To tal  Land Area 5 ,988.5 20,901.0 21 ,998.5 1 ,897.1 50,785.1

Private lands held in trust by the Federa l Covfrnment .
Source : Comp iled by the l and and Minerals Work Group from the U.S .D.A. Conservation Need s

Inven to ry , Forest Survey , and other sources.
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Table 14 - Cover and Land Use by Ownership, State of Montana , Columbia-North Pacific Region ,
1966

Ow nership Cr~pj~ p4 Forest Land Rangela nd Ot}t e i Land TofiT
(1 ,000 acres)

Department of Agriculture
Forest Service - 8,206.0 234.9 296.0 8 ,736.9
Other Agricul ture - - - - -

- 8 ,206.0 234.9 ~*~
‘‘
~
‘ 8 , 736.9

Department of the In terior
Bureau of Land Management 152.3 - - 152.3
Bureau of Indian Affairs !! 31.1 460.3 103.8 23.6 618.8
National Park Service - 552.2 19.0 84.5 655 .7
Fish B Wild l i fe  Service - 5 . 0  13.6 1 . 8  2 0 . 4

Bureau of Reclamation - - .2 .2 .4
Other Interior - - - .1 .1

3 1 .1 1 ,169.8 136.6 T1~~I 1 ,4 4 7 . 7

Departmen t of Defense - - - .1  .1

Other Federal  - - - .3 .3
Federal Sub total 31.1 9 ,375.8 371 ,5 406.6 10 ,185.0

State 6.2 453.4 142,7 43.7 646.0

County - 1.0 - 1.4  2.4

Municipal - 1.0 - 6.! 7.1

Public Total 37.3 9,831.2 514 .2 457.8 10 ,840.5

Pri vate Total 806.1 2 ,876 .8  856.2 542.0 5 ,081.1

Tota l  Land Area 843 .4  12 ,708.0 1 ,370.4 999.8 15 ,921.6

!/ Private lands held in trust by the Federal Government.
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs

Inventory , Fores t Survey , and other sources.

Table 15 - Cover and Land Use by Ownership, State of Nevada , Columbia-Nor th Pacific Region ,
1966

Ownership Cropland Porest Land Rangeland Other Land Total
(1 ,000 acres)

Department of Agriculture
Fores t Service - 70.0 605 .a - 675.5
Other Agriculture - - - - -

— 7~ 5 605.5 - 6 7 5 . 5

Department of the Interior
Bureau of Land Management - 30.0 1 ,841.5 - 1 ,871.5
Bureau of Indian Affairs!I 11.0 - 132.6 .7 144.3
National Park Service - - - - -
Fish S Wildlife Service - - - - -

Bureau o f Reclamation - - - - -

Other Interior - - - -

iT~ ’ ‘~~T5 1 ,974. 1  ‘~~T’7’ 2,015.8

Department of Defenae - - - -

Other Federal - - - - -
Federal Subtotal 11 .0 100.0 2 ,579,6 .7 2 ,691.3

State - - - -

County - - - - -

Municipal - - - - -

Public Total 11 .0 100.0 2 ,579. 6 . “ 2 ,691.3

Private Total 1.44.1 6.0 432.8 22.3 605.2 ‘

Total Land Area 155.1 106.0 3 ,012.4 23.0 3 ,296.5

1/ Pri vate lands held in tru~~~~
”
~~~~

’ the Federal Governmen t.

~ ou rce : Compiled by the Land and Minerals Work Geuup from the U. S .D.A. Con servation Needs
Inventory , Forest Survey, and other sources .
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Table lb Cover and Land Use by Ownership, State of Oregon , Columbia-North Pacific Region , 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1 ,000 acres)

Department of Agriculture
Forest Service - 12 ,697.9 922.4 246.4 13 ,866.7
Other Agriculture . - 14. 1 .5 14 .6

- 12 97.9 936.5 246.9 13,881.3

Depar tment of the Interior
Bureau of Land Management - 3,418.2 11 ,678.1 217.3 15 ,313.6
Bureau of Indian Affairs l / 50.3 460.4 173.3 6.0 690.0
National Park Ss,rvice - 63.0 - 1.4 64.4
Fish S Wildlife Service 25.2 - 2 8 4 . 1  1 2 4 . 0  4 3 3 . 3

Bureau of Reclama tion 12.7 11.5 129,4 7.3 160.9
Other Interior - - - 2.7 2.7

88.2 ~~~~ ‘T 12 ,264.9 358,7 16,664.9

Department of Defense - - 88.0 60.6 148.6

Other Federal - - - 3.3 3.3
Federal Sub total 88.2 16 ,651.0 13 ,289.4 669.5 30~

’
~9!.1

State 13.9 770.1 609.5 316.9 1 ,710.4

County - 168.0 - 114.9 282.9

Municipal - 41.0 1.0 95,7 137 .7

Public Total 102.1 17 ,630,1 13 ,899.9 1 ,197 ,0 32 ,829.1

Private Total 5,245.8 
~~~~~~~~~~~~ 

8,622.0 1 ,0 1 4 . 2  24 ,731 .5

Total Land #.rea 5,347,9 27,479.6 22 ,521.9 2 ,211.2 57,560,6

!~ 
Private lands held in trust by the Federal GoverOment . 

—__________________

Source: Compiled b y the  Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inven tory , Fores t Survey, and other sourcea .

Table 17 - Cover and Land Use b y Ownership, State of Utah . Columbia-Nor th Pacific Region , 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1 ,000 a’zres~

Department of Agriculture
Fores t Service - 17.0 29. 7  — 46.7
Other Agricul ture -

- 17.0 29,7 - 46.7

Department of the Interior
Bureau of Land Management - 8.9 42.1 1.4 52.4
Bureau of Indian .\ff,,irs 1’ - - -

\ationa l Park Service - - - - —
F ish S Wildlife Service - - - - -
Bureau of Reclamation - - - - -

Other Interior - - - - —

52.4

D epartment of t)efense - - - . -

Ot her  Fede ra l  . - - - -

Federal Subto tal ‘‘c” ‘~‘c”i 71.8 Fl 99.1

State 3.5 - 22.2 - 25.7

County - - - - -

M u n i c i p a l  - - - -

Public Total 3.5 25.) 94.0 1. 4 124.8

Priva te Total 4.7 - 1.09.6 I S 116 .1

Total Land Area 8.2 25.9 203.6 3.2 240.9

!! Priva te lands held in trust by the Federal Government -
Source: Compiled by the Land and Minerals Work Group frost the U.S.D.A . Conser vation Needs

Inven tory . Forest Survey , and other sources.
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Table 18 - Cover and Land Use by Ownership, State of Washington ,
Columb ia-Nor th Pacific Region . 1966

Ownership Cropland Forest Land Rangeland Other Land Total
( 1 .000 acres)

Departmen t of Agriculture
Fores t Service - 7 ,975.7 373.0 667.3 9,016.0
Other Agriculture .4 - - - .4

.3 7 ,975. 7 373.0 667 .3 9 ,016. 4

Department of the Interior
Bureau of Land Management - 83 .3  190.0 1.9 2 7 5 . 2
Bureau o f Indian Affa5;sl 120 .8  1 ,645 .8  659 . 7 81.5 2 ,5 0 7 , 8
National Park Service —’ - 1 ,394.7 113.9 394.4 1 ,90 3.0
Fish F, Wildlife Service .8 59.2 39 .2  10.8 1 . 1 0 , 0
Bureau of Reclamation - 5 .5  354 .5  33.0 393.0
Other In ter io r  - - - 7 . 1  7 . 1

12 1 .6 3,188.5 1 ,357.3 528.7 5 ,196.1

Departmen t of Defense - 76.4 329.5 98.4 504.3

Other Federal - 2.3 374.0 4.7 381.0
Federal Sub total 122.0 11 ,242.9 2 ,433,8 1 ,299.1 15 ,097 ,8

State 159.8 2 ,110.3 800 .5 245.0 3 ,315. 6

County - 53.0 - 4 3 .9  96.9 -

Municipal - 176.6 1 .3  1 1 5 . 4  293 .3

Public Total 281.8 13 ,582.8  3 , 235 .6  1 , 703 .4  18 ,803.6

Priva te Total 8,022.8 9,387.2 5 ,286.6 1 ,175.4  23 ,872.0

Total Land Area 8,304.6 22 ,9 70.0 8 ,5 2 2 . 2  2 ,878,8 - 42 ,675 .6

Private lands held in trust by the Federal Government .
2/ Updated to 1969 .
Source: Comp iled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs

Inven tory, Fores t Survey , and other sources.

Table 19 - Cover and Land Use by Ownership,  S ta te  o f Wyoming, Columbia-North Pacific Region , -
1966

Ownership Cropland Forest Land Ran geland Other Land Total 
a

(1 ,000 acres)

Departmen t of A griculture
Fores t Service - 1 ,136.6 955.6 182.0 2,274 .2
Other A g r i c u l t ure - - - - -

1 ,136.6 955.6 iT~T~’ 2 ,274.2

Depar tment  of the In te r i o r
Bureau of Land Managemen t - 9.9 3.1 - 13.0
Bureau of Indian Affairs! ! - - - -

National Park Service - 464.0 108.3 113.8 686.1
Fish F, W i ld l i f e  Service - - 23.1. 1.0 24 .6
Bureau o f Reclamation - - - - -
Other Interior 

________473 .9 T1T~ ’ 723 - 7

Department of Defense - - - - -

Other Federal — - -
Federal Subtotal - 1 ,610.5 1 ,090.6 296.8 2 ,99’.9

State 4,5 1.5 3.0 — 9.0

County - - - - -

Municipal - - - - -

Public Total 4.5 1 ,612.0 1 ,093.6 296.8 3 ,006.9

Priva te Total 151.6 41 .0 22.0 13.5 228.1

Total Land Area 15 6.1 1 ,653.0 1 ,115.6 310.3 3 ,235.0

!/ Private lands held in trust by the Federal Government .
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs

Inventory , Forest Survey, and other sources .
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Cropland

Over 20 mi l l i on  acres, or 12 percent of the land in the region,
are used as cropland . Of this total , over 13 million acres are under
dryland management and over 7 million acres are presently being irri-
gated (table 20). Generally cropland is restricted to the general
soil areas numbered 1, 2, 3, 5, 6, and 7 in tables 6 and 7.

1.91. 20 - Ceop I aad Anrsq. of Wsprss.atstiv. Catqeri.s of Craps by St.t.s, Coli~~~ia-Nor th P a c i f i c  R.gioo , 194,6

C.tsgaeiea of Cr,,~s IdaWa l~ mt.ma Ns,.da 0341, ~~ih1,t1to0 ~~~ j~g J 5gj , f~15~55
U.000 ocr.,)

Ds1,lsnd croplv,d
Forage crops 912, 9 279.4 .4 129 .4 — 1,092.3 7.8 2 ,712.2 13.0
Close Ccv,,,, Fie ld Crops 2,100 . 3 144.4 - 2,709.5 1.4 1,663.5 14.4 10,714 .1 11.1
Otchard, 8 Vin.y.rdo 17 , 2 1.9 - 93 .0 - 23.1 - 131 .2 .7
Spe cia lty Crop. 4. 4 - — 23.2 - 21.6 - 49.2 .2
Ron Crop. - - - - - 61. 4 - 61.4 .3

Total Dryland  crop. 2,714. 0 425.7 .4 3 ,615.4 1.4 6,892,2 22.2 13,672.1 65.7

Irrigo ted CecplandiJ
Forage Crops 1 ,101.4 370.6 154.4 1 ,109 .0 0.2 633.5 115,1 3 , 074. 0 19 .1
Cl ose Croon, Field Crops 759.7 39.5 .3 108 .9 .6 216.6 11 .5 1 ,143.3 9.9
Deihards I Viseyards 9.9 .8 - 46.2 - 221.2 - 277.1 1.3
Speci alty Crops 6.6 - - 77 .2  - 166.5 .3 250.4 1 .2
Boa Crops 993.1 6.9 - 271 .3 - 214.8 - 1 486.0 7.2

Total Ireigated Crops s,273. 7 417 .7 194.7 1 ,692.9 6.8 1,452 .4  133.9 7 ,131.7 34.3

Totol Ceopl.nd 1,909. 9 843.4 151,1 5,347.9 9.2 8 ,304.6 196. 1 20 ,803.5 100.0

I! Does not loclode- othee land that Is ieeig ated. (table 42) —

Toarce: U.S.D.A. Conservation 8604. Inventory adjsst.d by the Land and Mineral, Work troop.

Table 20 also lists general categories of crops common to the
region . It is interesting to note the sharp build up in foragt. crops
in changing from a dryland to irrigated land management . Of cour se ,
this relates to the high value of a soil conditioning hay crop ir
the rotation of crops on intensively farmed land . Close grown field
crops include cereal grains (wheat, barley , oats , and rye) and
certain legumes such as f ield peas and lenti ls  when they are close
grown . The close grown f ie ld  crops include some of the most valuable
and extensively produced crops (over 51 percent) grown in the region .
Orchards and vineyards are produced under dryland management mostly
in western Oregon and Washington and consist general ly of cherry ,
prune , and nut orchards , and of cane f rui t  (blackberries , blueberries,
etc.) and grapes, Irrigated orchards include the renowned apple crop
of the Yakima, Wenatchee , and Oka .ogan Valleys in Washington and the
pear orchards of the Rogue Valley in Oregon . Specialty crops consist
of innumerable adapted species that are limited in extent but may be
highly  valuable.  Some of these include hops , cranberries , bulbs,
and vegetable seed crops. Row crops include the extensive potato ,
onion , and sugar beet producti on of south Idah o, eastern Washington ,
and eastern Oregon . They also include the Wi l lam et te  Val ley  bean
crop and the vegetable crops of the Puget Sound Val leys . Most of
the special ty  crops and practi ca l ly  a l l  the row crops are produced
under irr igated land managemen t .
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Cropland use of land requires a complete and comprehensive
sequence of land management and cropping practices to protect the
soil body from accelerated wind and water erosion or from accumula-
tion of water , sediments , a hi gh pH,or salts . Additional management
must be applied to maintain soil fertility, and soi l moisture .
Cropland use of land involves a use intensity related to the kinds
of crops and level of management. For example , wheat culture in a
dry land , grain-fallow system of management is less intensive than
annual cropped dry land wheat and this  in turn is less in tens ive ly
managed than irrigated wheat land. By judiciou use of cropland the
soil , water , and plan t resources can be maintained or improved and
permanent production from the lan d resource guaranteed for genera-
tions to come . Economic evaluation of the use ~f l and must put
cropland use near the top in value for returns when you consider
the soil a renewable resource with a potential for permanent use.

Forest Land

The Columbia-North Pacif ic  Region has a land area of nearly
174 million acres , 7 percent of the total land area of the United
States. It contains 85.8 million acres of forest land , 11 percent
of the Nation t s total; and 70.4 million acres of commercial forest
land , 14 percent of the national total. Of the 15.4 million acres
of noncommercial forest land , 5.1 million acres are of commercial
character but are in areas reserved for use as National Parks ; wild , -
w i lderness , and primitive areas ; and state , county, and munici pal
parks. The remaining 10.3 mill ion acres of noncommercial forest
land are unsuitable for raising commercial t imber crops because of
their low productivity due to high altitude , low rainfall , steep
terrain , and other factors. A detailed breakdown of these statistics
is found on tables 21 through 30.

The forests of the Columbia-North Pacific Region are divided
into three broad areas on the basis of differing physiographic and
climatic conditions. These areas are the Douglas-fir region which
lies west of the Cascade Range, the Ponderosa Pine region of eastern
Oregon and eastern Washington, and the Northern Rocky Mountain
region of Idaho and western Montana.

The Douglas-fir region of the Columbia-North Pacific Region
includes all of western Washington and western Oregon . On the west ,
it is bounded by the Pacific Ocean and on the east by the rugged
Cascade Range . Cl imatic cond itions are very favorable to conifer
forest growth , and as a result the reg ion is characteri zed by its
dense stands of tall trees-. Douglas-fir is the dominant tree
species , except for spruce and hemlock in the more humid areas
along the coast and true firs at the higher elevations of the
Cascade Range.

(Narra tive continued on page 43)
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Table 21 . Forest Land Acreag e by Generalized Type and Ownership,
Colu mbia-North Pacific Reg ion , 1966

Noncommercial Fores t Land
Co ercial ~ F~~ii~tive- Unproductive- On-

Ownersh ip Fores t Land Reserved Reserved productive Total
(1 ,000 acres)

Forest Service!’ 36 ,131.9 3 ,335 .8 1 ,914 .2 4 ,345.4 45 ,727 ,3

Burea u of Land Management 2 ,911.9 - - 1 ,574.7 4,486.6
Bureau u t  Indian Affairs !’ 2 ,363.2 - - 295.1 2,658.3
Nat ional Park Service !! 116. 7 1 ,630 .5  722 , 7 34 .0  2 ,503.9
Fish F, WI ldlife Service 62.0 .2 - 2 .0  64 .2
Bureau of Rec lama tcon 8.0 - - 9 .0  17.0

1.epartment of Defense 73.8 9.0 - .6 83.4

Other Federal - 2.3 - - 2.3

Federal  Sub t ot al 41 ,667.5 4,977.8 2 ,636.9 6,260.8 51 ,543.0

State 4 ,047 .1 88.3 6.3 199.6 4,341.3

County 198.5 3.5 - 25.0 227.0

Munici pal 198.8 1.4.3 1.1 8 .4  222.6

Public Total  46 , 111.9 5 ,083.9 2 ,644.3 6,493.8 60 ,333.9

Pr i va te  Tota l  24 ,256. 1 - - 1,25 3.5 25 ,509.6

Grand  To tal 70 ,368.0 5 ,083.9 2 ,644.3 1,7 4 7 . 3  85 ,843.5

1/ ;p d .t - -d t~ 1969.
31 P r : .  ‘c lands held in trust by the Federal Government .
Source U.S.D.A. Fore st Survey, PacifiC Sorthwest and Intermo unta in Experiment Stations.

Table 22 - Forest Land by Subregions ,. Columbia-North Pacific Region , 1966

Noncommercial Forest Land
Commercial Productive Unpr oductive

Subregion Fores t Land Reserved Reserved Unproductive Total
ct~cROO acres)

15 , 759.1  916.0 768.0 799.0 18 , 2 4 2 . 1
2 4 ,547.1 298.0 226.0 581.0 5 ,652.1
3 1,272,9 70.8 42.6 122.6 1 ,508.9
4 2 ,515.0 677.0 50.0 1 ,054.9 4,296.9
5 2 ,8 19.3 112.5 69.7 1 , 189.0 4 , 190.5
6 10 , 256 .8  1,692.0 670.3 918,0 13 ,537. 1
7 6 ,515.7  99 .1  76.3 1,637 ,2  8 ,328.3
8 2 ,473 .5  65 .p 40.0 86.5 2 ,665.0
9 4 ,961.3 191.7 43.5 75.5 5 ,272.0

10 12 ,834.0 399.5 179.2 415 .9  13 ,828.6
11 5 ,004.3 558.3 478.7 387.7 6,429 .0
12 1,409.0 4.0 - 480.0 1 ,893,0

Total 70,368.0 5 ,083.9 2 ,644.3 7,747 ,3 85 ,843.5

Source: U.S.D.A. Forest Survey, Pacific and In tern tounta in I xpe ri m ent Stations .

Table 23 - Fores t Land by States , Columbia-North Pacific Region , 1966

Noncommercial Forest Land 
—

Comm ercial Productive Unproductive
Subregion Forest Land Reserved Reserved Unproduc tive Total

~ 1 .ooo acres)
Idaho 15 ,843.0 1 ,739.0 613.0 2 ,706.0 20,901.0
Montana 10,453.0 889.0 768.0 ‘598.0 12 , 708.0
Nevada 20.5 11.5 5.0 69.0 106.0
Oregon 23 ,974,8 452.8 304.6 2 , 747.4  27 ,479 .6
Utah 5 . 0  - - 20.9 25.9
Washington 19 ,360.7 1,352.6 905.7 1 ,351.0 22 ,970.0
Wy oming 711.0 639.0 48.0 255.0 1 ,653.0

Total 70,368.0 5,083.9 2,644.3 7 ,747.3 85 ,843.5

Source: U . S . D . A .  Forest Survey, Pac ific and Tn tertt ioun tain Experiment ttotions .
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Table 24 - Fores t Land Acreage by Generalized Type and Ownership.
State of Idaho , Columbia-North Pacific Region . 1966

Noncommercial Forest Land
Commercial Produc tive- Unproductive- Pm-

Ownership Fore st Land Reserved Reserved 1~~p~uct ive Total
— 

(1 ,000 acres~

Forest Service 11 .380,0 1 ,710.0 e 12.O 1 ,922.1 15 ,624 ,1

Bureau o f Land Management 379 .0 - - 405.0 784.0
Bureau of Indi an Affairs! ’ 46 .0 - - 45.8 91.8
N ational Park Service - 29.0 1.0 - 30.0
Fish F, Wildlife Service - - - -
Bureau of Reclamation - - - - -

Depar tment of Defense 7 .0 - - - 7.0

Other Federal - -
— 

- - -

Federal Subtotal 11 ,812 .0 1 ,739, 0 613.0 2 ,3 72.9  16 ,536 .9

St ate 901 .0 - - 105.0 1 ,006.0

County 5,0 - - - 5. 0

P4incipal 4 .0 - - - 4.0

Public Total 12 ,722 .0 1 ,739.0 613.0 2 ,477 .9 17 ,551.9

Pr ivate Tota l  3 ,121.0  - - 22 8 . 1  3 ,349.1

Grand Total 15 ,843 .0 1,739.0 613. 0 2 ,706.0 20 ,901.0

!/ Private lands held in trust by the Federal Government .
Source : 0.5.0. 1 . Forest Su n -n - , Interr’rountain J-xpc-rimc-nt Stat i on .

Table 25 - Forest Land Acreage by Generalized Type and Ownership ,
State of Montana , Columbia-Nor th Pacific Region , 1966

Noncommercial Forest Land
Commercial Productive- Unproductive- tlii-

Ownership Forest Land Reserved Reserved Productive Tota l
(1 ,000 acres)

Fo rest  Service 6 ,680 .0 490.1 614. 7 421 .2  8 ,206.0

Bureau of Land Management 150.0 - - 2.3 152.3
Bureau of Indian Affairs!’ 379 ,0 - - 81.3 460.3
National Park Service - 398.9 153, 3 - 352.2
Fish F, Wildlif e Service 3 ,0 - - 2.0 5.0
Bureau of Reclamat ion - - - - -

Departmen t of Defense - - - - -

Other Federal - - - - -

Federal Subt otal 7,2 12 .0 889.0 768.0 506.8 9 ,375 . 6

State 439.0 - - 14.4 4S3.4

Count y 1 ,0 - - - 1.0

Munic 5p al 1 . 0 _ - - 1.0

P u b l i c  To tal 7 ,653.0 889.0 68.0 521.2 9.63 1 2

Private Total 2 ,800 .0 - - 
. 6 . 6 2~ 87t . 8

Grand Total 10 ,453.0 889.0 768.0 598.0 12 ,708.0

Priva te lands held in trust by the Federal Government.
Source: U .S .D. A . Fo rest Survey , Inte rmountain Lxner iment St a t io n .
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Table 26 - Forest Land Acreage by Generali zed Type and Ownership .
State of Nevada , Co luiith ia -North Pacific Region , 1966

Noncommercial Forest Land
Commercial Productive- Unproductive- Un-

Ownership Forest Land Reserved Reserved productive Total
(1 ,000 acres)

Forest Service 16 .5 11 .5  5 .0  37.0 70.0

Bureau of Land Management - - - 30.0 30.0
Bureau of Indian Affairs! ! - - - - -

National Park Service - - - - -

Fish F, Wi ld life Service - - - -

Bureau o f Reclamation - - - - -

Department of Defense - - - - -

Othe r  Federa l  - - - . -

Federal Subtotal 16.5 11.5 5.0 6” .O 100.0

State - - - - -

County - - - -

Municipal - - - - -

Public Total  16.5 11.5 5.0 67 .0 100.0

Private Total 4 .0 - - 2.0 6 . 0

Grand Total 20 .5 11.5 5.0 69.0 106.0

!/ Private lands held in trust b y the Federal Government.
Sou rce: U .S.D.A. Forest Survey , In termountain Experiment Station .

Table 27 - Forest Land Acreage by General ized Type and Ownershi p
State of Oregon , Col umhi, i -Serth Pac ific Region , 1966

Norpconnne r c i at  Forest Land
Commercial Produc tive- PPnprt~duc tive Un-

Ow nership Forest Land Res e rv ed Reserved Productive Tota l
(1 ,000 acres)

Forest Service 11 ,416 .8  381.8 2 8 5 .6  6 13. 7 12 ,697 .9

Bureau of Land Managem ent 2 ,308.2 - - 1 ,110.0 3 ,418.2
Bureau of Indian Affairs.i! 325. 4 - - 135.0 460.4
National Park Service - 50.0 13.0 - 63,0
F i s h  F, Wildlife Service - - . - -

Bureau of Reclamation 2.5 - - 9.0 11.5

Depar tment of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 14 ,05 2 . 9 431.8  298.6 1,86 7.7  16 ,65 1. 0

State 706.1 15.0 6.0 43.0 770.1

County 14 3 . 0  - - 25.0  168 .0

Municipal 33.0 6.0 - 2 .0  4 1 . 0

Public Total 14 ,935.0 4S2.8 304.6 1 ,937.7 17 ,630.1

Priva te Total 9,039.8 - - 809.7 9,849.5

Grand Total 23 ,974.8 452.8 304.6 2 ,747 .4 27 ,479.6

1 / Private lands held in trust b y the Federal Government.
source: U.S.D.A. Forest Survey, P a c i f i c  Northwest Forest and Range x ’~e n i r ,’x t  Station .
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able 28 - F,:nx- s t  Land Acreage by Genera l i zed Type and I)w n v- r shi p ,
St . i t i -  of  Utah , Coluab i a-North Pacific Region , 1960

Noncomme rcial Forest land
Commercial P r od uct i ve - u nprodu ctive- tin -

Ownership Forest Land k,-snr~~’j Reserved - -od i ,~~t~~ ,e t o t a l

( 1 ,000 acres )

Forest Ser v i ce 5.0 - - 2 . 0  l” .O

Bureau of Land st ,t n.if .: - i : t  - . - 5 9  .9
8ureau of Indian itt P i t y  - - . - -

Nat tonal  ‘a rk Serv ice  . - . - -

Fis h F, hi I d it lv Serv i c e  - . - - -

Bureau of Rec lam at ion  - . . - -

lte pa r tmei t t  of Defense — — — - —

Other -c dv na I - — - - -

Federal Sub to ta l  5 .0 - - 20.9  25.9

State - - - - -

Coun ty - - - - -

Municipal - - -

P u b l i c  To t al 3 .0 - - 20.9 25.9

Pr i va te  Tota l - - -

Grand Tot al 5,0 - - 20 . 9 25 .9

1 / Pr i’ it n ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S o u r c e :  J . I , . I - I -n , -- - ’ °:.: . - c , it - t n - u n it - t i , : o n - c t  and Pange Ix ‘n’r:r I:t tat on -

Table 29 - Forest Land Acreage by Generalized Type and Ownership,
State of Wa shington , Columbia-Nor th Pacific Region , 1966

Noncommercial Forest Land 
—

Commercial Productive- Unproductive- Pin-
Ownership For est l and Reserved Reserved 2enduct,se Total

( 1 ,000 acr es)

Forest Service 5,960.0 5 19. 4 396.9 1 ,099 .4 “ ,9 ’S . 7

Bureau of Land Managemen t 74.3 - - 9.0 83.3
Bureau of Indian Affairs! ! 1 ,612. 8 - - 33.0 1 ,645 . 5
Na tional Park Service 116. 7 736.6 507 .4 34.0 1 ,394.7
Fish F, Wildlife Service 59.0 .2 - - 59,2
Bureau of Reclama tion 5.5 - - - S.5

Department of Defense 66.8 9.0 - .6

Other Federal - 2 . 3  - - 2.3

Federal Sub total 7,895.1 l , 2Px’.S 904.3 l , l 6 . 0 11 , 242 .9

State 2 ,000.0 ‘3.3 .3 36.7 2 ,110. 3

County 49.5 3.5 - - 53.0

Municipal 160.8 8 .3  1.1 6 . 4 
_______

Publi c Total 10 ,105.4 1 ,352.6 905 .7 1 ,219.1 13 ,582 . 6

Private Total 9 ,2 5.3 — - 131 .9 9 .38’ .2

Grand Total 19 ,360.7 1 ,352,6 905 .7 1 ,351.0 22 .9P P  0

1/ Priva te lands held in t rus t  by the Federal Government. 
—-________

~ource: U.S.D.A. Fores t Survey, Pacif ic N:’nth:,,’ct Forest and Range P xp eriment 5t a t tnn
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Table 30 - P or,- - t Land -\~ r,- .i g, P. I i- i n- ra Ii zed I v p ,  ,, t i ,P v n , - r s h  p.
State i~~ W i  no e g ,  I ‘lumP ’ i - S i-t b P ac i fic Region . 1966

Noncomr t- rc i a 1 Forest l and
I, ’m m,-r,.,al l’roductiv e- Plnprojuct m e -  PIn-

,,- i- -.t Pon d Reserved Reserved 
— P’ roduct i v,, Tr it a l

(1 ,000 acres)

Fores t SvniI ~~- t, ’S .o 2 23 . 0  - 141 .0 1 , 136 .6

Bureau of Land 5P . i n a f c  n- v,:~ .4 - - 5 .5 9 ,9
Bureau of 15,t i i,, A P f.,, n~ 

- - - - - -

N.i t iosal P a r k  So ny m c , - - 116.0 19 ,0 . P.4 0
Fish F, Wildlife Sen vm c,- - — — - -
Bureau of Reclamation - - - - -

Department of [‘d enny - - - - -

Other Federal - - -

Federal Subt otal P ,$ .0 639. 0 48 .(P 14 3 . 7  1 ,610 .5

State 1,0 - - .5 1.5

County - - - - -

Munici pal - - - - -

Public Total 65 .0 ~39. P P  .1.8,0 2 SPP .0 l ,o13 ,O

Pr it  i t o  t o t a l  ~~~~~~~ , - ~~
_ ___ 7_. .....! .9. 4 1:1

Grand Total 71 1. 0 639.0 .15 .0 27,3.11

I / Pr ivate lands he Id in trust by the Federal Cove rnmont -
Source: U.S.l). -N . rt- ‘P b aron y , In tertiountain - c n- - - t and tange I n ’- c n i t ’ on t  Sp it ion .

The Ponderosa Pine region lies just east of the Cascade Range
in Washington and Oregon . Here , the climate is much drier than in
the Douglas-fi r region . There are two timberlines which limit the
extent of the forest land area on the east side . As on the west
side , there is a timberline associated with the severe climatic
conditions at high elevations . The other timberline is associated
with ar id condition s , and it can be referred to as the “dry” timber-
line . The Cascade Mountain Range is an effective barrier to the
moisture-laden westerly winds from the Pacific Ocean . As a result ,
extensive areas of eastern Washington and eastern Oregon have low
precipitation at lower elevations below which forests cease to grow
due to the lack of moisture . The t imber  zone then lies between these
two timberlines and is generally confined to the more mountainous
areas where su f f i c i en t  mois ture  and suitable climate is avai l able
to sustain forest growth .

The eastern Oregon and eastern Washington area is generally
referred to as the Ponderosa Pine region because it is characterized
by extensive stands of ponderosa pine which occur at low elevations
above the “dry ” t i m b e r l i n e . At hig her elevations the pur e st an ds of
pine give way to mixed stands of Douglas - f i r , western larch , wh i t e
fir , an d lodgepole pine . In colder areas and moist  areas in the
higher  e l eva t ions , noble f i r , Engelmann spruce , alp ine f i r , wester n
h em lock , and white pine are found .

_ _ _ _ _ _ _  -- ~~~~~~~~----- . -— -~~
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The t h i r d  major  area of the Columbia-Nor th  Pac i f i c Reg ion
li es to the east of the Ponderosa Pine region in Idaho and western
Montana. L ike  the Ponderosa Pine region , t h i s  eastern por t ion  of
the Columbia-N orth Pacific Region has extensive semiarid nonforest
areas , e s p e c i a l l s ,’ i n southern Idaho , and i t  has ex t e n s i v e  forested
areas in nor thern  Idaho and western M ontana .  The fores ts  s t re tch
from the C o n t i n e n t a l  Divide in western Montana west through no r the rn
Idaho i n t o  eastern Washington .

Whi le both nor thern  Idaho and western  Mont an a are 80 p e rcent
forested , so u the rn Idaho i s less than 30 percent fo res ted .  Both
western Montana and northern Idaho have large areas in Douglas-fir ,
ponderosa p ine , lodgepole pine , and fir-spruce type . Northern Idaho
in addition has substantial acreage of western white p ine type and
western Montana a large area of western larch type . Southern Idah o
forests consist primaril y of Doug las-fir , ponderosa pine , and
lodgepole pine types. Both northern Idaho and western Montana have
a history of severe forest fires which have left them w i t h  extensive
areas of nonstocked or poorl y stocked forest land thus reducing both
current and future y i elds .

Ownership The National Forests are the largest public forest
landowners in the region , with 51 percent (36 million acres) of the
commercial forest area of the region . (table 21) East of the
Cascades , the National Forests are the dominant ownership, while in
the subreg ions west of the Cascades , National Forests represent a
smaller proportion of the total. The proportion of total commercial
forest land area in National Forest ownership ranges from 88 percent
in Subregion 4 to 24 percent in Subregion 10 in western Washington
and western Oregon .

The Bureau of Land Management has commercial forest land in
every subregion and it is a major timber owi~er in western Oregon and
especially in Subregion 10 where it has 1.7 million acres of commer-
cial  forest  la nd under management .  I t  holds the fourth largest
acreage of commercial forest land.

Indian landowners account for 3 percent (2.4 million acres)
of the commercial forest land. The Indian timber resources in the
larger reservations are import ant to the economics of several sub-
regions even though they lack major importance in the whole
Northwest. For examp le , the Yakima Indian Reservation accounts for
about 28 percent of the commercial forest land in the Yakima -

Subregion . The Colville and the Spokane Indian Reservations are
importan t to the forest economy of northeastern Washington in the
Upper Columbia Subregion where they account for 20 percent of the
commercial forest land.
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The other public owners include the states , counties , and
municipalities , and as a group they account for 4.4 million acres
of commercial forest land. The State of Washington is the largest
owner in this group with 2 million acres of commercial forest land
under management , and it ranks fourth in state ownership of
commercial fores .. land in the Unit€J States.

Private owners hold 24 million acres or 34 percent of the
commercial forest land in the region . In the Douglas-fir region of
western Oregon and western Washington , private ownership accounts
for about half of the commercial forest land. Forest industrial
owners manage 55 percent of the 13.2 million acres of private com-
mercial forest land. Lumber companies are the most important indus-
trial ownership with 4.6 million acres of commercial forest land ,
and pulp and paper companies rank second with 2.4 million acres.
Farmers own 2.5 million acres of the commercial forest land whereas
miscellaneous private ownerships , such as railroad ownership, are
large and are act ive l y managed for t imber  production .

In the Ponderosa Pine region , private owners account for
31 percent of the total commercial forest land (6.2 million acrcs).
Farmers are the largest private owner group in this region , with
54 percent of the pr iva te  ownership or 3.4 m i l l i o n  acres.  The
lumber industry owns the next largest private commercial forest
area (about 2 million acres). The industrial owners in this area
own some of the finest stands of poaderosa pine in the Columbia-
North Pacific Region .

Pr iva te  owners in a l l  of Idaho account for 20 percent  of the
state ’s commercial forest land (3.2 million acres). Industrial and
other private owners manage about 60 percent of the private commer-
cial forest land whereas the farmers own the remainder. Private
interests claimed the best timberlands , especially the white pine
forests in northern Idaho, during the late 19th century . As a
result , 81 percent of the private forest land (2.6 million acres)
in Idaho is found in the northern part of the state.

In western Montana, 7 percent of the commercial forest land
(2.8 million acres) is privately owned. Miscellaneous private
owners , including large mining interests and railroads , hold
46 percent of the private forest lands (1.3 million acres). The
lumber industry is the second largest private owner in western
Montana with 37 percent of the private commercial forest lands ,
(1.0 million acres) while farmers are the smallest ownership group
(471,000 acres).

Although the 70.4 million acres of commercial forest land in
the region represent onl y 14 percent of the Nation ’s commercial
forest area , it has 42 percent (about 18 million acres) of the
Nation ’s forest land rated as potent iall y most productive . These
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are lands which are capable of yielding 120 or more cubic feet per
acre per year. These high site lands are mostl y found in the
Doug las-fir region where the climate is moist and favorable for
forest growth . Sixty-one percent of the Douglas-fir region ’s forest
lands are in this productive class. In general , the eastern portion
of the Columbia-North Pacific Region has forest lands with lower
potential productivity . Almost all of the acres classed as least
productive , yielding less than SO cubic feet per acre per year , are
found here .

The Columbia-North Pacific Region contains an estimated net
volume of 217 billion cubic feet of timber on commercial forest land
in trees 5 inches and larger in diameter at breas t height . This is
nearly one-third of the Nation ’s total timber volume . The live ,
sound trees account for 97 percent of the region ’s timber volume
(210 billion cubic feet). The remaining 3 percent is in nongrowing
stock material , including both sound and rotten cull trees and
salvable dead trees . Eighty-one percent of live , sound volume
(171 billion cubic feet) is in sawtimber-size trees ; and 19 percent ,
or 39 billion cubic feet , is in poletimber-size trees .

Detailed data on timber volumes , growing stock and stand
size and condition are found in the Forestry Section of Appendix V I ,
The Economic Base and Projections . The detai l is found in that
appendix as it is the base from which the forestry economic
projections were made .

Forest Range The forest range includes 24.6 million acres
classified as commercial forest land and 4.3 million acres classified
as noncommercial forest. This 28.9 million acres represents 34 per-
cent of the total forest land . Table 33 shows the distribution of
the forest range by ownership and state . In Oregon , 10.4 million
acres of forest range represent 36 percent of all forest range in
the region , and Idaho has 8.9 million acres or 31 percent of the
total.

Table 31 shows the distribution of the forest range by owner-
ship and subreg ion . Forest range areas generall y occupy the lower
fringes of the forest zone adjacent to rangeland and agricultural
areas . The predominant forest range is located in the northeastern
part of the region north of the Snake River Plains and east of the
Columbia Plateau in Subregions 1, 5, and 6. These three subreg ions
account for 47 percent of the forest range . Another 18 percent is
located in Subregion 7. primarily in the lower slopes and hills of
the Ochoco and Blue Mountains . Subregion 2 , located in the Okanogan
h igh lands and the eastern Cascade forest fringe , accounts for another
10 percent of the regional forest range .
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Ta b l e  SI - Fo re s t  Range Ace,age b y Sub regiui,, and (~ nernh ,p. co1um ~~ia - S~ r ih PacmfRc Segmon , 1984,!.’
— P.d,ral ii, P i - f t ra l  —

State I
Subregi on 81)4 F5 BIb Other Tot a l ,~~ 93t Pruna t e i o t a !  I e r , n n i—

183 .4 .S” .S 584 .4 55 .5 3 399.8 211 n 1 ,853.0 ~.4l4 .6 0 -
2 60.0 551 .9 S.O. 4 1 I 1 ,538 .4 393 .0 983.8 -
3 4 .1  30 1. 7 195.9 - 302 . 7 95 .0 2h4 n 662.7 2.3
4 145 .8 [ .4’S. ’ 43 .5 100.0 . 52 69.0 317 .5 2 ,313 .6 8.0
$ 329. 4 2 ,44 2. 3 - - 1. ’’ i. ’ 109.9 551.3 5 , 442 .9 11.9
6 125 P 2 , 565.9 20 .0 ‘.1 2 . ’ I 8 .2  339. ’ 1 ,528.0 4 ci .9  15.2

‘‘9 4 I , b ’’ . O  669.4 3 .5 3 129 .3  169 .0 .801 4 Iv!  - 17 —
8 - 2 3 .2  . - 2 3 .2  22 .0 69. 0 1_ S 7 . 4
9 50.8 51.0 - - 10 1.8 25 .6 340.3 4s~ 7 1.6

10 354 .8 40.9 - - 4,’ . 7 - I . _ .n .3 1 .91.4 0 6 0
11 . ml - . I, - 19.3 31 1 .1
12 143 . 11 l~ O b 4. 2  - - _ !~~~,, 2 14 .5 35 .0 I ‘88 ” 6.2

Total 2 ,485,8 12 ,580. 4 2 .339 .6 233 .3 I7 .t39. l  1 ,4511 . 5 9 , 755 . 4 29 , 1.11 0 100.0

Perce nt 8,6 43, 9 8 .1 8 hI 4 5 .0 33,9 .10.0

1/ Forest and woodland grazed or po t e n t i a l ! .  usahl r for do m est ic  l i v e s t o c k  forage prod uction, I- o—,tt range a,reag , is
In cluded within the total forest s t atu s iti s shoun on tables 21 - S o.
Source. U .S I’ 4 conuenatuon Weeds I nirntoe, ad /u sted by land and Minerals S- ri. Group,

About 32 percent of the forest range is in good range condi-
tion, 36 percent in fair condition , and 32 percent in poor condition .
The estimated carrying capacity of the forest range is 2.5 million
AUMs w ith publicly owned lands accounting for 58 percent , and
privately owned lands 42 percent.

Timber Softwood species types dominate the forests of the
Columbia-North Pacific Region , accounting for 92 percent of the
commercial forest area. The most common softwood species type is
Douglas-fir , which covers 26.8 million acres of commercial forest
land , and is found in every subregion .

The ponderosa pine type covers the second largest area of
commercial forest land in the Columbia-North Pacific Region . Like
Douglas-fir , it occurs in every subregion , but its importance is
neg lig ible in those subregions in western Oregon and western
Washington .

The fir-spruce forest type is composed of several associated
forest species: Enge lmann spruce , grand f i r , and sub-alp ine f i r .
As a group , these species cover 8.5 mi l l i on  acres of commercial
forest land in the region , but they are most significant in the
Idaho-western Montan a area. These species are grouped because they
frequent l y occur in mix tu re , and they are u t i l i z e d  s imi l a r ly  for
lumber and pulpwood .

Lodgepole pine is found in every subregion . It is the
predominant species on 7.5 million acres of commercial forest land ,
but its utilization has been largely limited to the inland area
with some lumber , poles , and piling being produced from it. For
the future , it offers a vast untapped resource for uses such as
pulp production .
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Hardwood forest types cover only 6 percent of the commercial
forest land (4.4 million acres) in the Columbia-North Pacific Region.
Nine ty - two  percent of the hardwood area occurs west of the Cascades ,
where it frequently is found on the better growing sites . In many
areas , hardwoods are the first tree species to enter naturally after
the forest has been disturbed by f i re  or logg ing.  Most of the
hardwoods in the region occur in southwest Oregon . In the inland
portion , the hardwoods are generally associated with moist valley
bottoms and are found bordering streams .

Other Uses Al thoug h t imber production is one of the key uses
of the forest land regionwide , the forests are equally important for
other purposes; over 85 percent of the region ’s streamflow originates
here . Nearly 3 million people , representing 84 percent of the
region ’s urban population , depend in part on these forested
watersheds for their  source of domestic water .
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The forest lands form a significant part of the recreation
resource , furnishing vast areas for hunting, fishing, sight-seeing ,
and other outdoor activities . The public forest lands furni shed
areas and facilities for nearly 80 million recreation visits in
1965. These included use at developed recreation sites , winter
sports areas , plus the general forest environment. The private
forest lands furnished areas for another million visits during this
period . The forest lands also furnish the habitat for a significant
portion of the game , including deer , elk , bear , and many species of
smaller game . Some 6 million hunter Visits were reported on the
forested portion of the region in 1965.

Rangeland

Rangelands in the Columbia-North Pacific Region include
58.7 million acres , which account for 34 percent of the regional
land area. Rangeland is heavily concentrated in the southern part
of the region east of the Cascades with Subregions 4, 5 , and 12 ,
which cover the Snake River Plain and the Oregon Closed Basin ,
accounting for 66 percent of the total. Another 21 percent is
located on the Columbia Plateau in Subregions 2 , 3, and 7. The
distribution of nonforest rangeland by ownership and subregion is
shown on table 32.

Table  32 - Range lund Acre age b y Subregion and Onner~h i p , Col omb ia- N orth Pacif i c Region , 1966

Fed,ral Mon-Federa l
State 

-

Sub regi on OLM PS R IO Other Tota l  ~~~~~~~~ Private Total F’ercent
_________ —  —  —  ‘riTooo aZ~~~

T ”

I 26.5 26 1 .6 133.1 35 .3  4:1 _ s  [ 4 9  ‘ 1,09 1.9 1 ,69 8 .1 2 9

2 140.0 235.4 163.9 760.0 1 .90’ 3 392 3 2 814 .3 4,305 9 n
3 2b,0 25.0 433.8 347 . 3  532 9 lS’ .s 544 ,3 1 , 534 .0 2.6
4 5 ,779, ’ 3,320.3 392.2 94S.8 [0 . 4 59  0 89 4 .2 2 ,233.6 13 , SSS.8 23.1
5 10.287,7 1 ,234.2 271.9 484.7 12 , 1’0 5 820.2 3.740,0 16 ,838.’ .9”
6 992,9 1,110 . 4 25.0 4” .2 2 . ~~_ 297 .4 2 ,57 8 .9  5 ,041. 8  8.6
7 9’7 .9 212 .1 184.2 160,0 1 .434,2 130.5 4,793.4 6,5S0.1 10.8

- 18,0 - - 9.0 3.0 46 _ S 67 .9 .1-, 8,0 10.0 - 3.0 21 .0 3.0 34.8 58.5 .1
I-  62.7 19.6 .5 12,0 94 . 0 12,0 61,8 1 8  1 5

I I  - 3 5 . 0  1 .2 16 .8 54.0 I I 49.9 1 ; - ’ 0 2

12 ~~~~~~~7 ~~~ O 10~~ ~~~~9 ~~~~~~~S ~~~~4 J~~~~~ ~~~~~~~~~ [ ~~~~

T o t a l  24 , 275.9 6,677.6 1 ,635 .7 3 ,115 .0 35 ,704,2 3 ,11 5. 4 19 ,92S.n ,n , ’4 4  1- 100 ,0

Percent 41 .3 11 . 4 2.9 5 , 3 60.8 5.3 33.9 100.0

Source; U S .!. I. Lonser va t u o n  S e e d s  ln~~,-n t r .  .,djusted ‘p Land and Mi nerals Work - -roof.

Table 33 shows the acreage of range by ownership and by
state. More than three-fourths of the range is located in Idaho
and Oregon with 22.0 million acres and 22.5 million acres respec-
tively .  Tables 34 through 41 show the various categories of
range l an d by ownership  and b y stnte for the region . A similar
presentation is made in each of the subregional sections of this
appendix.

(Narrative continued on page 53)
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i a ~’ l r  38 A ,iogel a c d S Forest Kan e Ro reog e b p ’. t a t r  and ~~~~~~~ .
~ - - ,- I a s I a -W or th  P a c i f i c  onguon , 1966

___________ Federal Non- F,deral
category State II
and State BLN FS h A  ‘‘(her Total ,~~~~~~~~ 

Pri oat , Total Fer ve nt___ — — — 
~~~~~~~~000 i~~ n — —

Id  o 10 , 921 I 9 , ’. ’,’. 5 586 .3 1 , 2 2 3 . 5  IS ,867 .5 1 .53 5 2 4 , ’L , , R 21 ,998 5 37 .5
Mont ana - ,‘ 1a 9 103 ,9 S.’ 4  371,9 [42 ‘ 055 2 1 , 570,4 2.3
,W e iad a 1 .841, 5 0”- 5 132. 5 . 2 ,579.6 - 432 . 9 3 ,012 .4 S I
Oregon 11 ,670 ,1 9.22,4 173 ,3 515.6 13 , 260,4 610.5 4 ,622.0 22 ,521. 9 303
litals 42. 1 29 7 - - 71,8 22.2 109.6 203.6 . 4
eashiegton 190,0 5 7 3 . 0  6 09 ,7  1 ,21 1. 1 2 ,439.8 801.0 5 .786 ,8 0,922 ,2 11. 1,
iy o m u n~ S I  955 6 - 131.9 j~~~~~b L O 22.0 ~~~~~~~ 1.9

Total 25 .2 5 ,9 9 ,1,’’ 6 1 .635 ,7 3,115 .0 30, 704 2 3 ,119 .4 19, 925 .5 Sh , ’a4 1 100.0

8 0 0 e n t

Idebo 57 1 , 7 ‘ . 105 .5 84 .6 - 5 ,821,9 965,3 2 ,470 - I 0 ,857 .2 30.6
Mont ana 152.3 2 , 4 2 4 .7 460.3 59, S 3 .092,8 150.0 ~ l 6 .3  3 , 9 5 9 . 1 13. 7
s r u a da 30.0 70.0 ‘ - 100,0 . S II 106.0 4

1 .634, 7 3 ,696,0 3” 2 3 5 5 ,711. 4 105 .8 4, S’2 i, 10 ,309,6 36 .9
Il l, n . 9 17 .0 - - 25 . 9  . - 25.9 .1

8. 9 881,2 [ . 4 ! ’  5 8.3 2 ,305.3 628,6 1 , 920.9 4 ,934,8 17 .1
51,5, I

~~ ~~~ ~~80 69~~~ ~~ ~~~5 623 4

I o t a ! 2 , 4 8 5 . 0  12 .680 ,4  2 , i T O  6 2 3 5 , 9  I7 ,’39.l l ,450.S 9.706,4 28,896.0 [05 ,0

total 21, . ’t , LT  19 , 35 8 .0  3 , 9 7 5 . 3  3 , 3 4 8 . 3  9 3 . 4 4 9  S 4 ,565.9 29 ,831 .4 0 ’ , 04U t, -

TTI’crvor ~ad~~ocv( l,znT’jrao,d or poni.IIt ia lly usable too domest i~”Ti’~e ttock forage pr~duoti o n . Pores S rorge aoro ag Ti ”’
— 

in cluded within the tonal f o r e s t  s t a t i s t i c s  shO’an on table 24.
Source; 11.9.10.9 , 0 0 0 0 0 s , t , . . r I  Sced, Ir s e nt o ey ad ,us ted l u  land and Mune ra l s  Ron coup .

Table 34 . ul an grl und and Fore st Oangr Acreage b y Range Type and 5.o. r .h , 1 ,  Colaabuw-h or t h  P a c i f i c  leg ion . 1 966

_________________________-_______________ ‘ ‘ -_ — 
Federa l  

— 
Sos-Federal ~~~~~~~~~~

“‘ — —

Category 01.8 FS 01A 0 ~ct a l 
~~~~~ 

Priv ate Total

R~~~~~~nd

G rass lands 2 . 905. 2 - . 0~ 
- 829 .2 Sl ’~ 9 l0 . l’i . ll 1 .030,3 C ‘10 5 [ . - 4 1  S

Sagebrush 21 . 13 7. . ’ 3 , 1 4 1 061,3 2 .41.2 .3 2 , 54 !  0 1 ,909.6 ~~ -‘‘ i 5 I Y ,44 1 -

Beushland other  than sage 794.0 995.2 145.2 94. 8  0 , 2  I’S.! 1 ,594 .1.

Tota l  24 ,1’0. 9 6 ,67’ . l. 1 ,1.35. ’ 3 .115,0 35 ,’i l4 .2  3 , 110 4 19 ,925,0 .o , ’il I.

Com~~~r c u a l  Forest  97L I 1 1 , 2 3 4 . ’ 2 ,095 ,5 l’Z .S I4 ,4 4 ,3 1 , 301 ‘‘1.2 2a , ,- 4 .3

Nonc nO r vu a l Foret t
Soh.a l p lno  b 3 4  “ is 90 .4 20 9 9 5 ’ .; 111.5 00 . 4 I,li’’,I
Desert Fr inge 1 , 4 51, 697 ,2 4 5, ’ 34. 1  2 ,32’ s 121 .2 - u ’ .8 3 . 234 ,8

Total ln o.sconner cmal) 1 , 514 0 2 , 4 4 7 . 7 244 .1 61 .0 3,294 .° 41.’ ‘ 135 ,2 4 , 01 1 . ’

T o t a l  ( forest  rang e ’  2 , 19 ’ 9 12 ,l.Ii1l £a!~av~, 
23S 3 “ ‘39 I [.4,0 .5 0 ,01 4

Grand Total  21 ,781. 7 19 ,390 .11 9 .9 ’ S _ S  3 ,3 4 8 _ S  09 ,441 3 4 . 56 5 , 9  25 , 0 , 3 1 , 4 9’,941’.t-

1/  Fv r o s t  afld woodl and grc,v- d oT~~ i~~~i,a h r  ,IoF. I I’ tor fclags poodov nion . Forest  raoge ac reage is  a l t o  n c [ o d e d i , , t ~
’a”Th~~— t o t a l  t orsos S t a t I s t I c s  nh,,u n on t a b l e s  2 !  t h r , Iug h  IlL

Source 8,5,0.9. ‘ S — I  - I t ;  ~; ‘I C C 1 —  l o , . ’ - S I ,. ,t , - - by t I . & ’  I .rn,i and ‘‘ I n - r u i n  ri ‘ rot,,’

T4hle 35 - Runge lond l 0 ,  I rest ~~~~~ ~~~~~ ‘I . 84050 T I- C,’ m l  Ownership,
S t a t e ,,f 1 1 t h ; - - . L , s I - ; , ’ . r I ’ ’ , , I I  - o Region [966 

— ‘ ~-~~~l~~! 
- - .

_e~:!_ .,L ~~~~ I I

G ras s l an ds 1 ,341,1 9 4 ’ S I’ll- - 50 5 2 , 4 4 9 . 9 ‘ l r .3 l . l2l ’ . 4 8 ,Iln.’.b
9 .055 8 2 , 39. I 8 3 6 . 0  1 . 140 ‘I 12 , ’ I25  3 1 ,155 . 3 5 . , ; 9  ‘.158 .1

Brushl,m od —.S1, . - t  than u~- 12 4 .2 319 I 1 S t  24 ,4 900 S 63 .6 2 1 0 1  ‘02 8

‘ I I  10 5 2 1 .1 3 , Sr 3 1~~t. 3 1 ,213 8’ lS .8b’ .S 1 ,535 2 4 305 9 2 1

m l  Sorest 214 ,1 4 . 293 I 4 5 . 4 ,152.9 905,0 2 ,250.0 ‘. ‘- ‘~

9,0 , .nr,’ r,, a t
Sa h.al pi ne 12 4 II’ 5 6 . 1  ‘ h3t~~

8 ‘~9 15.0 S’s 0
llesr r r ’ r ; , - g - - 329,2 2 4  I 04 ‘1 - 03~t S 52. ’ 205 ,1 $91 I

1 1 5 , 1  non , ne ’evIalI 33 .8 $71 5 4” I 1 ,269 5 59 — 22 0 1 III I

Tot. , [ S r ,  v i  r ange I S’I ‘ 5 ,14,9 , 04 5’ 5 , 02 2 9 965 3 
~_d. ’’ 5 , 8” ’ 2

Greed t o t a l  1 1 ,092 8 9 ° ’ , ’ 6(0.9 1 , 2 2 5 ,6 2 1 ,609 S 2 ,100 .9 ‘.061.9 30,855.’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ for foe ago pro duc t Ion , Por es t range not-rage I s wI ss Inc lod r,( ., i eh ,n  the
5 - 5 . 1 1  I ,.r,’I S s t i l l s  5 , 0 5  s hont In, t a b l e ’  2 2  t h roo eh 90
0 ~~~~~~~~~~~~~~~ I - . ,  m I t  Ion ‘ ., r , In I mo en t e rn  ad l , , , t e d  ho the 1,4, 1 and iOnr 541, RrrR Group .
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Table 36 ‘ Raitgeland and Forest Range u , r ra g r  b y Range T ype and Itanoeshi p.
Sta te  of Ho n t a r a , col o~~~ua So rn h l’ a , l i , ,  Keguon . I966

________________ - . _____________ — Federal ‘‘
~~~~ Mon-Federal

- — — 
St ate I Grand

l a tr g l ’ 55 
- —  - - 

1511 PS 819 Other I o t a 1  Coan tc Pr imate  To ta l
“flTooo a b s  

— —

193 ‘ 011 .4 1$ I ;  286 1 111 .6 674 1 1 ,071 ,8
IS. II 5.8 S 9 3’ 4 14 ,4 05 1. [38~3

Or,,, 1,1.1,1 . 1 other than - ,,,. . 25 .2 7 ,8 15 .0 48.0 IS ‘ 9 S 5  160.3

total  . 134 I 103 8 32 8 3’I - S !02 ’ 956.2 1 ,370 .4

I , , n, ’.l k ,l;~~,

I omseer , I a I Forest 1S0.0 2 , 36 2 4 3 7 9 . 0  3 . 0 2 . 894 , 4 15 0 .0  ‘ 1 4 . 3  S . 756

tlon m wsaerc ial l ’s,’’. 5
Sob-alpine . .s 0 81,3 26 .9 167 .1 . 2 . 0  15,9 . 1
Desert Fringe 2 .3 3.4 25 .5, 3 1 .3 - - 31 .3

Tot al lnonvo,.n,-r. ,., i ‘ 2.3 62.3 81.3 S2 I. 198 .4 - ‘ , - 201;

I ,,tal iforest m.,og,- , 152 .3 2 . 4 24 460.3 55.5 3 ,092.8 180,0 ‘151. 3 S 959.1

Grand to ta l  [ 5 2 . 3  2 ,659 .6 514 ,1 88 .3 3 ,464.3 292. 7 1 ,57 2 .5 5 ,329 .5

I! Forest and aoodlar d ~7.flc,i or po ten t i a l l y  usable for forage production. Forest  range anrenge is also included withi n the
— to ta l  forest  s t a t l , t i , s b, , , ,  on t a b l e s  2 1 through 30.

Soiuroe’ U.S.D.A. 100 ,er ’,.i t , , .II Needs Incent arc ad)osted by the Land and Minr r ., ls Work ‘;oouy

able 3’ - Rangeland -in,’ Sores t  Range 9,rc,,g,’ ho Range lore osd ;9,.r,-r . 1, ,  r .
S t a t e  of Sr- - a l . , , I , , lu e , b u a - S o r t h  ‘ .1,1 51 ,  Segion . 1986

______________ — 
Fed ,eal~~~

’
~~~~ 

‘ ‘
~~ .2s.~~ rd e rol

1, Ct -and

Ca t og ’ rv 811.4 FIr RIO rlther ‘-5;1 1 ; o;.r~t . Pe lv at e  Total
1 1 .01111 I r,’— ;

Range land

Grasslandn 01. 11 3! 0 .6 - [52 5’ 72.15 224 1

Sageheush [ ‘911 ,5 214 I i S . h  - 2 ,090 ,1 50’ ’  2 , 15; ;  I

Keushlaod other than 5m g,- - 2v ’ ; I S0~ 4 336 ,9 - ‘31,9

Total 1 ,841.5 b l i S . S  13 2 , 8 - 2 ,U”’I 5, ‘ 45$ 3 3 ,012. 0

Couu sercial Forest - 29 . 0 - - 20 ‘1 4.0 52 0

Nonromtn,eroia 1 Forest
Sub-al p ine - . - .

Desert Fringe 30.0 .12 .0 . . ‘2 II . 2.0 ‘4 0

Total  (noncuest rerviol l 30 ,0 42 U - . ‘2, 11 . 2 .0  ‘4 ,0

Tota l  Ifoeest range) 30.0 700 - 100.1) - 8.0 106.0

Grand Total l ,o’l .S 675.5 32.5 - 2 ,1’” 5, - aS S , ’ 3 ,11 8.4

I! Foe est and woodla nd graued or p o t e t t u a l l o  uiEie we forage yrodu otuon . I . . r , -s t  r io . , -  acreage Is a l s o  it,; oI,~,1 within the
— total forest stat ms t i c s  shoan on tables dl through 30.

Soorce , O .S . l I . A .  Conse rva t i on  Needs 5 m e v !  or e a , t n o s t e d  by the h ind and tr ,I,,.eals O n  I2rouyr

Tah le 50 . II~~~g ’ l a n d  and I ,.r r s t ” ,lI Ii , ’ S.eI’ .Ift . ~, O .lIlge Type and ‘ ‘ ur,mrs h ,I’ .
S l u m ’  of Orr800 , I ’  I’~,”t ’ . , ~o -It l; I I~~Ifl~ Rr uC- o 916

1 , 01-,,

FS Rls  ‘th e i:~~
s.I ‘ ;;l; r; Ir;,4 5 m  T’!al

~~~~~l.urd

l ;rass lands 0 5 1 . 5  SI ’ .2  3.’ I I ‘9 2 I, ’OO I’ I I ’  4 4 , sSS 1 0 .8S1, 9

Sagebrush lO .i’9 m 103 9 I,’’” 1$ ’ 2 10 ,’3’ 9 I’ . 0 3 . 4° 5 1 4 .439 2

Rrs th lao d oSher than sage 5.45. 5 191 5 II 2 ‘4 2 n I  39 5 ‘ 1 ,  ‘ ;  l .’ .’-

Total l i s t  I ‘422 4 I’S 8 515 8 IS . 299 4 810 S n .S22 3 11 ,3 2 1 9

rI~~ t R l 0 ~~”

Coeeter,14 I l i m I t  51’.’ 9 . 419 I- $65 S 4 , 2 2 2  9 5’ 1 5 ,924 9 9 , 10 9  2

25 , 0 4 3  9 . 71 9 1 . 0  ‘‘ 9 IS ’; 5’
I ,, - ,, - r t ’ r I  s ge I . ‘ r i  0 2 3 2  t~ I I I  ‘ .1 ,9 1 , 416 e 80 0 (‘0 0 2 ,033. 5

I - - I l l  Isoncol,00rclilI ! . ‘19 S ‘‘5. 4 I I I  ‘ 3 .1 I l o t  S i t  - hi’ w 2 ,204 a

O h  l ;tos.- ,t n ,,’~ . [ .5,14 ‘ 1 ,5010 0 5’’ 2 3 9  5 , ’ II 4 05 6 4 . T $  ‘

rand I ’ S  1 19 . S 12 . 9 1 , 01 0  4 5511 U ‘.11 I 19 , 0110 8 ‘15, I 13 , 194 6 3.2 .911.5

I’ n - I ,,;,I~~~~.o I I s  r , . .- .! - I l -c-b e5 l~~l Io un,hIe tT~~tC~oge ~~~~.,, or TIreS! t.rOKL ecreage i s  a l so  m n~ In ded 
.,i0~~~~~~

. 5 , 1 1 ‘r est ’, o r . ’ ‘.h,,.n Ott S; , r , [ ‘‘‘ 2 l thr .,vg h 3 O  
n, II - 0. -S ; ,,; .‘n.lSOI, ‘ I I ’  I , , , r n t . , r e  , i , I , ’ , s t ” . t  ho nhr I iv,) i s - - I  O ,n e r i ln  Os r i C.enop .
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table 19 . Kange laod and Forest  Range A cre ,, ; ,  I , PalS!,’ l I e  and ‘ 8 0 , r r s h , i ,
S t a t e  o f Sta b , Cola~~ ia’North . ,c ; ;  - II,’g,,.,, 1966

Feder a l 
- - 

‘G.n~~ederaIState G Geaitd
- , n . ~~ 

, . 01.19 55 819 Other i , , t a !  I,,uoii P r I m a t e  total
11 ,000 a , r r s ’ ,

Graas lands 3 .0 ‘ - 5.0 $6 I 11.1
Sagebrush 42 I 18 .7 - - ‘01 0 22 2 69 .0 190.0
Bru sh land othee than ~agm — I” 1 2 5  22 5

Total 42  I 29 , 7 . - 71 s 22,2 109,6 203 6

La~.eroial Forest - 5 .0 - 5.0 - - 5 U

8.9 12 .0 . 21’ 9 - . 20 9

i,, r a l  iwon coe nser ola l l  8 ,9 [ 2 , 1  . 20 ,9 - . 2001

l , r t a l  , fc ,r , ’ ,r ruo go’ I 5 ii i’~0 . I S O  - . 15 9

Grand I o t a !  51.0 45 7 - 9’ 7 $1 $ 109.8 229

I ,’ F orest and woo dI aod g r o I o . I  or  potent [ally us ab le for forage product mos Fore st rov ul I’ avre agc’ i s a  Iso un claded au this the
— 

total fll rest n t a r , s t l o s ,hllu v on tables II throug h 50.
II S 11 . 0  Cons er ua tuo l i  5,- e d s  I n c r n t o r t  adiust e d h r the Land and Mi n e r a l s  W e ;  Group ,

Table 4 ’ ’  c ,m,; v’,’ Ian,i and l . - r , ’ v t  0 ,11;;, 1, r , ’ ,j ;, ~‘ ‘  “ ‘ ‘ c’ 1cpe and ‘ i.l.. ’r,’ ln
S. ~~L 1 , , . ; ) ; .  c,’ ;,or , I’ll ,?.

I ,itI~~orv 61)4 5’S ~I ’ 
‘T I ”  ~~~~~~ 

- 
~~~~~ ‘_ ‘ 1 , 1 0 1 0  I , I

tango I ,un,l

ra , , l , i v , l s  9 2 4  “ .‘ SI’! 4 11.2 9 1 , 1 1 1 5  2 452 , - 1 ,i, ’~ I $ ‘t a
° .m go- l lr If l sh ~4 1 I I  -, 1,1 ’ I SIll 0 1 .11 5 ll II S ‘I 1 131 - 5

R555h !an,i ,,iS,,-s th.in ’,m;,’ 2$ ‘ 53.5 SS~ 2 4 - (Sh, s 55 .9 542 6 I4
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Range cover type may be separated into three broad areas on
the basis of influencing aspects of climate , soils , and elevation .

1. The areas at the higher elevations are characterized
by large areas of open grassland , perennial weeds , and browse on
side slopes and ridge tops , with groups of trees interspersed in
the ravines and on the northern exposures. Some of these areas
are mountain meadows and meadow type along stream bottoms . The
cover for the most part is succulent weeds , both annual and
perennial 0 grasses and grasslike plants , and shrubby browse
p lants. Some of this type of range is heavil y grazed by
domestic sheep and cattle during the summer months , and during
a more extended season by big game animals such as deer and
elk. Over parts of the area , as a result of this heavy grazing
use , the native ground cover of perennial grasses , sedges , and
more palatable weeds has given way to less palatable plants and
those which can withstan d tramp ling. Lupine , wild buckwheat
(Eriogonum), and needle grass (Stip,a) are a few of many which
now dominate some of the rangeland at the higher elevations .
Poisonous plants are not a great problem in the higher
elevational zones , except larkspur (Delphinium) , wh ich is
poisonous to cattle.

The reduction of density in plant growth by past heavy
grazing use and, to some extent by fire , has impaired the cover and
reduced the water absorption powers of the soi l and ground litter.

2. The second area is the open range just below the lower
fringes of the timbered areas and at intermediate elevations ,
intermingled or surrounded by the heavier timber type , as in
northern Idah o and western Montana, and at the lower elevations
in western Oregon and Washington . The grasslands are more
extensive than on the above described summer range . The forage
is of a drier type and orig inally consisted largely of perennial
grasses arid sedges. Meadowland is also quite prevalent along
the creeks and rivers . This general type furnishes spring and
early summer feed for livestock. The natural grasslands at the
lower and intermediate elevations in northern Idaho and eastern
Washington were originall y the Palouse bunch grass type . Here
too, because of overuse , such cover has reverted to species
inferior for forage pruposes , of wh ich cheatgrass , an annual of
short seasonal lit ’c’, is one of the chief invaders . Sagebrush
and noxious weeds , of which St. Johnswort or goatweed is a
noted example , also have materiall y increased .

3. The more g e n t l y  slop ing lands ranging from the lower
elevations to the intermediate plains country are characteri:ed
by grasses , sagebrush , and other dry type vegetation . These
include plate uis , river bottoms , flats , and benches , largely
with wind deposited or glacial wash soils and some volcanic
lava.
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As with other types , grazing pressure exerted by both
domestic stock and big game animals has led to serious depletion
on some areas , followed by a change from perennial grasses and
shrubs to unstable annual weeds and the previously mentioned cheat-
grass. Noxious weeds , including goatweed , halogeton , and the fast
spreading, unpalatable Medusa-head wildrye , are quite prevalent in
this type .

It is estimated that about 37 percent of the range is in
poor range condition , 44 percent in fair condition , and 19 percent
in good condition . Range condition has improved since 1954 when a
previous study showed 49 percent in poor condition , 34 percent in
fair condition , and 17 percent in good condition . The present
estimated carrying capacity range is 7.3 million AUMs with
privately owned range accounting for 41 percent of the total
capacity and the public range 59 percent .

Grasslands , including perennial grasses and forbs , cover
17.5 million acres and account for 30 percent of the regional range .
About 32 percent of the grassland range is in good condition ,
36 percent in fair condition , and 32 percent in poor condition .

Sagebrush covers 37.4 million acres and represents 64 percent
of the range . It is estimated that 13 percent of the sagebrush
range is in good condition , 49 percent in fair conditlon , and
38 percent in poor condition .

The remaining 6 percent is mountain brush or shrubs other
than sagebrush covering 3.8 million acres. Some 16 percent of this
type is in good condition , 39 percent in fair condition , and
45 percent in poor condition .

Grassland , sagebrush , and other brush or shrub range types
are frequently intermingled to a greater or lesser degree in various
areas of the region , and interspersed with forest cover at higher
elevations.

Federall y owned rangeland covers 35.7 million acres and
represents 61 percent of the total. ‘I’he Bureau of Land Management
has jurisdiction over 24.3 million acres , 6.7 million acres are
managed by the Forest Service , 1.6 million acres are controlled by
the Bureau of Indian Affairs , and other Federal agencies administer
3.1 million acres. Privately owned accounts for 19.9 million acres
or 34 percent of the total , and another 3.1 million acres or
5 percent is in state or local government ownership.

The Federal ly owned forest range covers 17.7 million acres ,
9.7 million acres are in private ownership, and state and local
governments own 1.5 million acres. This represents 61 percent ,
34 percent , and 5 percent , respectively , of the total forest range .
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The Federal forest range includes 12.7 million acres managed
by the Forest Service , 2.5 million acres administered by the Bureau
of Land Management , 2.3 million acres controlled by the Bureau of
Indian Affairs , and 233 thousan d acres under other Federal agency
jurisdiction .

Other Land

Other uses of land that do not relate to a vegetative product
of the soil are of great concern to the present study. One natural
and permanent phase of other land use is the bare rock area , defined
for this report as barren areas . The high alpine areas of bare rock
peaks such as characterize the Rocky Mountains and areas of lava
flow mostly related to the Columbia River Basalt are highly important
from the standpoints of water production and aesthetic values.
Another phase of other land use is the small water areas of less
than 40 acres in size and streams less than one-eighth mile wide .
The number of small water impoundments will probab ly increase rela-
tively as the popu lation and extension of irrigated areas . An
important part of recreational activities relates directly to the
barren areas and small water areas of the other land use. Thus,
barren areas (over S million acres or almost 3 percent) plus small
water (almost .5 million acres or over .2 percent of the land area),
together equal almost 6 million acres , or 3 percent of the region ,
and are significant mainly to water supply or aesthetics .
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Other land in the Columbia-North Pacific Reg ion is compoaed I ~“ .‘~~ ‘ diverg e components as urban
and barren lands . (Ackr oy d p hoto)
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The balance of the other land use involves the occupancy of
land area. Such things as roads , farmsteads , urban , and industrial
areas may occupy land of vary ing quality from barren areas to
highly productive soil areas . However , since most peop le have
congregated throughout history on the better soils in low lying
areas adjacent to stream s , most of the land occupiej by these other
uses has taken out of production some of the most fertile soil
areas ava i l ab l e .  I t  is t h i s  competi t ion for  the good land that  has
come to be a major concern of present and future land use. Further
increases in population with increased industry will require more
land for occupancy . with present day transportation facilities ,
less desirable land can frequently be occupied which leaves the best
land for productive use . There are almost 3 m i l l i o n  acres , or
almost 2 percent of the land , where occupancy is in direct con-
frontation with production as a use of land. Since this is the
part of other land use that will increase most I.. it h  population , it
is most critical that a suitable plan be formulated to guide toward
the most beneficial use of the land resource . Table 42 shows the
amount of the major categories of other land use.

Table 42 - Other Land , Columbia-North Pacific Region , 1966

Roads I.~ Small
State Barren Railroads ~Vater2.,

/ Miscellaneous~J
’ Total

(1,000 acres)

Idaho 1 ,515.4 163.7 36.5 181.5 1 ,897.1
Montana 737.9 92.4 51.8 117. 7 999.8
Nevada 8.0 4.1 10.3 .6 23.0
Oregon 1,052.1 225.1 202.9 731.1 2 ,211.2
Utah 2 .8 .2 .1 .1 3.2
Washington 1 ,424.6 375.3 133.3 945.6 2,878.8
Wyoming 276.0 8.7 15.0 10.6 310.3

Total 5,016.8 869.5 449.9 1 ,987.2 8,323.4

Percent 60.3 10.4 5.4 23.9 100.0

1/ Water  areas less than 40 acres in size and streams less than
one-eighth mile in width .

2/ Includes urban and industrial areas , farmsteads , airports , and
other areas .

Source : Compiled by Soil Conservation Service , Columbia-North
Pacific River Basin Staff.
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M1N~iRALS

Minerals produced within the Columbia-North Pacific Region
constitute an important source of raw materials for industry and
contribute significantly to the economy . Mineral resources are
herein classified and discussed as metals , nonmetals , and mineral
fuels.

Metals

Two areas in the Columbia-North Pacific Region , the Coeur
d’Alene mining area in Shoshone County , Idah o and the Butte mining
distri ct in Silver Bow County, ~ontana , have yielded over $6 billion
in metal production values , largely from copper , silver , gold , lead ,
and zinc. There are , in addition , many other smaller productive or
potentially productive localities scattered throughout the region ,
for examp le , Pend Ore i l l e  and Stevens Counties in nor theas tern
Washington .
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Montana

Montan a is credi ted with slightly over 8 million tons of the
52 .2  m i l l i o n  tons of copper produced nationwide up through the year
1965. The Butte d i s t r i c t  produces about 99 percent of the s ta te ’s
copper. In 1965 its mines yielded 115 ,300 tons of copper ,
4 ,600 t on s of lead , 25 ,600 tons of z inc , 18 ,400 oun ce s o f go ld , and
4,790,400 ounces of silver , with a value of $97,373,000. Recent
developments have materially increased the estimated reserves so
that , after more than 80 years of continuous operation , reserves
are at an alitime high.  At the present ra te  of 115 ,000 tons of
copper produced annually, Butte has suffi c ient ore reserv es to last
many years .

Substantial  amounts of metals , especial ly placer gold , are
found in other mining districts of Montana, but total tonnages and
values are not comparable to the Butte area. Most of these other
district’s have produced only minor amounts of metals in recent
years , in contrast to the bonanza deposits that were hi ghl y pro-
ductive in the late 1800 ’s and early 1900’s. Large reserves of
manganese ores are found in the Phili psburg District . These have
been developed in recent times and manganese production has , in
some years , accounted for a large share of the na t iona l  output .
The once productive Heddleston District , north of Butte , has been
revived and is expected to become a major producer of copper.

In 1963 the total mineral industry water requirements in
the Mon t ana part of the reg ion amounted to 36.2 b i l l i o n  gal lons ,
19.5 billion gallons as recirculated water and 16.7 billion as
new water .

Idaho

Idah o , in recent years , ranked f i r s t  in the Nation in the
production of silver , second in output of lead , and second or third
in the output of z inc .  The Coeur d ’A lene  area , Shoshon e County ,
produces most of the metal . Total 1884 to 1965 metal  product ion
from Coeur d’Alene  is estimated at 444 ,300 troy ounces of gold ,
703 , 300 ,000 troy ounces of s i lver , 2 ,385 , 300 short tons of zinc ,
116 ,000 short tons of copper and 6 , 833 , 500 short tons of lead , wi th
a total value of $2.09 billion . Production in 1965 was 2,700 troy
ounces of gold , 17 ,908,000 troy ounces of silver , 3,540 short tons
of copper , 63 ,500 short tons of lead , and 56 ,400 short ton s of
zinc , for a total value of $62,054,000. Other mining districts in
Banner , Blam e, Butte , Custer , Gem , Lemhi , and Owyhee Counties
produce smal le r  amounts of s i lver , lead , and z inc .

Potential resources are sufficient to maintain the current
annual rate of production of silver , lead , and zinc for many ears .
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Estimates of silver , lead , and zinc reserves indicate a minimum of
10 years production at the current annual rate. The Coeur d’ ,\ l ene
area contains 90 to 98 percent of the estimated reserves of these
metals in Idaho.

In 1962, the mineral industry in Shoshone County had a total
water usage of 8.9 billion gallons and consumed 2ü6.9 million gallons.

I daho has also been a leading producer of tungsten , antimony ,
mercury , cobalt , columbium-tantalum , and rare earth metals , and is
currently producing mercury and antimony .

Washington

Washington is an important producer of zinc , lead , and silver ,
principally from Stevens and Pend Oreille counties in the north-
eastern corner of the state. One of the very few gold mines still
operating in the Nation is located near Republic , in Ferry County .
Washington has the largest uranium producing area in the region .
It is located on the Spokane Indian Reservation in Spokane and
Stevens counties .

From 1860 to 1963, Washington produced about 2,844,000 troy
ounces of gold , 16,400,000 troy ounces of silver , 121 ,900 short tons
of copper, 227,000 short tons of lead , and 483,700 short tons of
zinc; total value of these commodities is $325,104,000.

From 1906 to 1965, the Metaline District , in nor thern Pend
Ore i l le  County , produced 642 ,000 troy ounces of s i lver , 307 troy
ounces of gold , 473 short tons of copper , 178 ,000 tons of lead , and
400,800 tons of zinc , valued at $133,086,000. Thus this district
dominates the state ’s production of lead and zinc . The Metaline
District has a large potential resource of low grade ores. A
minimum of reserves equal to 40 years of production at the current
annual rate and possible reserves equal to more than 100 years
production at the present rate are estimated . In 1962, the mineral
industry in Pend Oreille County used a total of 697 million gallon s
of water and consumed 20 mi l l i on  gal lons .

A total production of 106 ,000 short tons of copper and
600 , 000 ounces of gold came from the 1-lolden mine , Railroad Creek
Distr ic t , Chelan County, before closure in 1957. The distr ict  was
the second largest gold producer in the state and produced more
copper than all of the other copper districts in Washington combined.
More than 50 ,000 short tons of copper are indicated in the nearby
M iners  Ridge (Glacier Peak) area; however , no production has come
from th is  deposi t .  Plans to bring the Glacier  Peak deposit in to
production are currently the subject of much controversy because
it is wi th in  a proposed wilderness  area.
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‘l’he Republic-Danville-Curlew District near Republic , Ferry
Count0 , has been the largest gold producer in the state , with a
total over 1.7 million troy ounces , At the present annual rate of
production , reserves appear to be sufficient for several years of
operation . In 1962, the mineral industry in Ferry County used a
total of 27.8 million gallons of water and had a consumption of
812 ,000 gallons of water.

Uran ium deposi ts  occ ur in two districts located a few miles
north of the city of Spokane. Shortly after discovery in 1954, a
mill was built at Ford , Stevens County, that operated from 1957
until 1965. Total uranium production to 1965 was 4 to 7 million
pounds of uranium oxide (U308). Most of the ore came from the
Midni ght mine , which ceased operations in 1965 because its contract
with the Federal Government had been completed . A substantial
tonnage of ore is available for mining, and recent additional
discoveries have been announced south of the mine ; resumption of
mining and milling in the area is likely . In 1962, the mineral
industry of Stevens County had a total water usage of 738 million
gal lo ns and a consumption of 3 m i l l i o n  gal lons .

Pierce County , which contains a copper smelter , a ferro-alloy
plan t, an aluminum reduction plant and other mineral industry-re lated
manufacturing facilities, was the largest user of water in Washington.
In 1962 , Pierce County used 3.5 billion gallons of water and consun~ d
173 m i l l i o n  gal lons .

Ore g on

Oregon holds the distinction of being the onl y state in the
Nation producing nickel. Mining of nickel ore started in 1954 at
Nicke l Mountain near Riddle , Doug las County . The recent annual
production of from 12 ,000 to 15 ,000 tons of contained nickel in
fe r ro-n ickel  al loy came from about 1 million tons of ore . In 1962,
the mineral industry in Douglas County used a total of 101 million
gallons of water and consumed 4 million gallons . Reserves of nickel
ore are sufficient for about 10 to 15 years output at the present
rate of production .

Production of mercury from Oregon between 1882 and 1961 was
approximately 103 ,000 flasks. Most of the mercury has come from the
Horse Heaven mine , Jefferson County ; Black Butte mine , Lane County;
Bonanza mine , Douglas County; and the Bretz and Opalite mines in
Mal heur County.  Production in 1965 was 1, 364 f lasks , with th e
Bretz mine and Black Butte mine accounting for nearly all of this
output . hhile Oregon has produced relatively little copper , lead ,
and zinc , it has yielded a fairly substantial amount of gold and -

s i l v e r .  From 1852 to 1963 , 5 , 795 ,000 troy ounces of gold and
5 , 440 ,000 troy ounces of s i lver  were produced , valued at $136 millio n.
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Only a few thousand tons of copper and a few hundred tons of lead
and z inc  have been produced.  In 1965 , a small amount of gold and
silver came from Grant , Jefferson , Josephine , and Maiheur counties.

Water  usage by the mineral industry in Oregon was largest in
Lane and Multnomah counties because of sand and gravel washing
operations , with a total water  usage in Lane County of 715 m i l l i o n
gallons and a consumption of 48 million gallons . Usage in Multnomah
County totaled 635 million gallons and consumption was 34 million
gal lons .

Nonmetals

The construction and bu i ld ing  mate r ia l  indus t r ies  consume
the largest amounts of nonmetallic minerals produced in the Columbia-
North Pacific Region . The nonmetallic construction materials include
sand and gravel , stone , and clay . These commodities are of low unit
value and must be produced from deposits near the consumer market .
Phosphate rock is a major nonmetalli c raw material mined in the
region . Of lesser importance is the production of vermiculite ,
f luor ite , bar ite , garnet , olivin e , and pumice and volcanic  cinders .
Magnesite was mined until 1968.

Sand and gravel are ubiquitous materials; however , only
deposits near urb an markets or convenient to construction projects
are generally developed or considered of economic value . Total
supply of sand and gravel is virtually inexhaustible. In and near
urb an centers , problems arise because the necessarily low unit value
prohibits transportation of the material for any distance , and near-
city operations face increasing competition of other land uses and
increasingly restri ctive zoning regulations . In 1965, production of
sand and gravel and crushed stone totaled about 103 million tons.

Principal stone products are dimension stone and crushed
stone. Dimension stone is used for buildings , fireplaces , and other
construction ; the market is small and irregular and production thus
is of minor economic importance . Large quanti t ies  of crushed stone
are produced from many varieties of rock such as l imestone , basal t ,
ultramafic and granitic rocks , sandstone , quartzite , and other
igneous , sedimentary , and metamorphic rocks. Principal  uses for
crushed stone are for concrete aggregate , road surfacing, and
railroad ballast. Roadstone , produced from small roadside quarries ,
is used i n t e rmi t t en t ly  when a local need for the mater ial  ex i s t s .
Where a large and continuous need for aggregate exists , especiall y
near urban centers , numerous stone quarries usually are situated
c lose by. Reserves suitable for crushed stone are large , although ,
due to competing land uses , quarry sites may be un avai lable  in some
areas .
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Limestone has many uses in addi t ion to that  of aggregate or
roadstone , but these other uses depend upon the chemical composition
of the rock . Limestone resources of varying chemical composition
are scattered throughout the region . Liine~-tone for metallurgical
use and manufacture of lime has been quarried in the Montana portion
s i tua ted  wi th in  the region . In Id aho , limestone is quarried for
cement , lime , pulp and paper manufacture , sugar refining , metal-
lurgical , and agricultural uses . In Washington , it is quarried for
cement manutacture , sugar refining , pulp and paper manufacture ,
agricultural use , terrazzo , and roofing chips . Similar uses of
limestone are made in Oregon . Reserves of limestone are very large
and will not be exhausted by the foreseeable future demand,

The Columb i a-North Pac i f i c  Reg ion contains many clay deposits .
The use and value of a clay are determined by its physical character-
istics and mineral composition . Common clays are mined in numerous
places for manufacture of common brick and t i l e .  Limited areas
contain refractory-type clays and hi gh alumina c l ays .  Re fractory
clay is mined in Latah County near Troy and Bovill in northern
Idaho; in Spokane County near Spokane , Washington ; and in Pierce
County near Seattle , Washington . Deposits of refractory clay occur
in Cowlitz and Lewis counties , Washington , and in Marion , Washington ,
and Lane counties , Oregon , but very little production has come from
these areas . Large reserves of high alumina and refractory clays ,
suitable for the manufacture of high temperature clay products , are
available; the potential production princi pally is based on markets
for these specialized products . ,

Mining of phosphate rock is of major importance to the
economy of Montana and Idaho. The rock is used in the manufacture
of phosphate fertilizer , elemental phosphorus , and some minor
products.  Phosp hate rock is mined in Montan a north of Garrison ,
Powell County, and near Maxville , Granite County. A plant at Silver
Bow produces elemental phosphorus from raw material mined in southern
Idaho. Reserves of more than 200 million tons of phosphate rock are
estimated to occur in Montana. Bingham , Caribou , and Bannock
counties in southeastern Idaho form the center of western phoFphate
resources and phosphate processing industry . Pocatello and Soday Springs have fertilizer and elemental phosphorus plants nearby . In
1965 , Idaho produced over 3 mi l l ion  long tons of phosphate rock .
Reserves are est imated at several billion tons , enough for many
years of production .

Vermicul i te  is extracted at a large open pit mine near Libby,
Lincoln County,  Montana; over 100 ,000 tons a year of vermi cul i te
are produced . This operation is the princi pal source of vermicul i te
in the United States . Resources are l arge and the outlook for an
increase in future production is favorable.
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Fluorite has been mined from deposits near Darby, Ravalli
County, Montana , since 1952 , and reserves are sufficient for several
more years at the present rate of production .

Barite was produced near Greenough , Missoula County, Montana ,
besides several small deposits in Stevens County , Washington .
Production is limited by available markets.

Garnet is obtained from placer deposits in Benewah County ,
Idaho , and from stockpiled material at Lowman ,.Idaho. Available
markets limit production . Resources are adequate for many years of
future production at current demand rates .

Magnesite was mined and processed at Chewelah , Stevens County,
Washington , for many years . Since World War II , Washington , Nevada ,
and California have supplied all the United States inagnesite produc-
tion and for several years Washington was the largest producer. The
production of magnesite at Chewelah , Washington , ceased in the summer
of 1968. Magnesite is made (outside the region) into refractory
brick for use in the steel industry .

Olivine production in the region comes from Skagit and Whatcom
counties , Washington . The area contains one of the largest o l iv ine
deposits known in the Nation . At the present annual production rate
of 25 ,000 ton s , the reserves w i l l  last for many years .

Pumice and volcanic cinders are present in many areas of
southeastern Idaho, and in Washington and Oregon . Reserves are large
but production is limited by available markets.

Mineral Fuels

Western Washingt~-i contains most of the coal reserves of the
reg ion . About 150 million tons of coal have been produced in the
state ; production in 1964 was about 69,000 tons . Washington ’s
remaining coal reserves are estimated to be 6,185,000,000 tons.
Interest in coal has been revived recently; a coal-fired thermal-
electric plan t is under construction near Centralia. Most of the
coal reserves are in King, Kittitas , Pierce , Lewis , Whatcom , and
Cowlitz counties , Washington . Oregon contains some formerly pro-
ductive coal fields in the Coos Bay area, but there has been very
little activity in recent years .

The Columbia-North Paci f ic  Reg ion does not have any producing
oil or gas fields . While there has been considerable exploratory
dr i l l i ng  and some oil and gas shows have been discovered , no producir~
f ie lds  have been established.
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S U B R E G I O N  1
C L A R K  F O R K -  K O O T E N A I  - S P O K A N E

A BSTRACT

The Clark Fork-Kootenai -Spokane Subregion is the second
largest in the Columbia-North Paci f ic  Region . It occup ies the
upper reaches of the Columbia River Watershed along the northeast
boundary .

The Bitterroot , Cabinet , and Purcell mountains constitute
a general north-south mountain barrier for the western third of
the subregion . Precipitat ion varies from over 18 inches at the
west margin of the subregion to over 40 inches at the crest of this
mountain barrier. The generally west exposure grows forests of
fir-larch and white pine, and many parts of the area are used ex-
clusively for forest production . East of the crest the elevation
and prec ipitation fall sharply and the cover changes to a fairly
open stand of p ine wi th  grass and browse suited to supplemental
rangeland use. Some areas on the west border of the Flathead-
Bitterroot trough have a natural  rangeland cover and precipitation
is distributed uniformly throughout the year. Precip itation
increases to nearly 100 inches and timber cover develops with
increase in elevation going east toward the crest of the Rocky
Mountains .

Soils in the high mountainous areas formed in residuum and
colluvium from acid igneous and sedimentary bedrock . On the inter-
mediate uplands they formed in gravelly, cobbly, and stony glacial
material. On fans, terraces and bottomlands , the soils formed in
gravelly glacial outwash , silty and clayey lake-laid sediments ,
and sandy and silty recent alluvium . The hilly, very deep, wind
deposited silty sediments of the Palouse formation extend into the
southwest margin of Subregion 1.

Ei ghty percent of the land is covered with forests . Over
7 percent is rangeland ; however, an important part of the forest
cover has use both for timber production and grazing . Almost 6
percent consists of barren rockland and miscellaneous alpine and
sub-alpine land areas . Cropland use makes up about 7 percen t of
the land and is generally located at elevations of 2,000 to 5,000
feet with 90 to 140 freeze-free days during an average year. Early
maturing crops are best adap ted to this area. Generally hay and
pasture crops dominate the cropland areas . However , the grain-
producing hill land along the west central margin of the subregion
is highly productive and intensively farmed.
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The total area of Subregion 1 consists of about 98 percent
land and 2 percent water. Table 43 shows the land , water , and total
acreages by states and counties. Except for this table , areas of
land only will be recorded in acreages throughout the discussion .

The two outstanding metal producing areas in the Columbia-
North Pacific Region are in Subregion 1. They are the Coeur d’Alene
mining area in Shoshone County, Idah o , and the Butte mining area
in Silver Bow County, Montana . To the present time , production
from these two areas has exceeded $6 billion in value , principal ly
copper , silver , gold , lead , and z inc .  A third mining area of
importance is the Metaline Distr ict  in Pend Oreille and Stevens
Counties in northeastern Washington . The Butte area produces at
least 100,000 tons of copper a year, which is more than 99 percent
of the copper produced in Montana.  Recent developments have mate-
rially increased the estimated reserves so that, currently , reserves
are at an ailtime high. The Coeur d’Alene area currently ranks

Table 43 - Areas b y State and County , Subregion 1 , 1967

Water Area Land Area l/ Total Area
State and County 

~~~ 
Acres Sq. Mi. Acres Sq. Mi. Acres

I daho
Benewah 4.7 3,000 765.0 489,600 769.7 492,600
Bonner 171.8 110 ,000 1,733.2 1,109 ,200 1,905.0 1,219 ,200
Boundary 9.1 5,800 1 ,274.9 816 ,000 1,284 .0 821 ,800
Clearwater .0 0 10.8 6,900 10,8 6 ,900
Kootenai 70.0 44,800 1 ,249.0 799,400 1.319,0 844,200
Latab .0 0 28.4 18,200 28.4 18,200
Shoshone .0 0 2,227 .7 1 ,425,700 2,227 .7 1,425,700

Total Idaho 255.6 163,600 7 ,289.0 4,665 ,000 7 ,544 .6 4,828 ,600

Monta na
Deer Lodge 12 .4  7,900 454.3 290 ,800 466.7  298 ,700
Flathesd 142.6 91 ,300 5 ,140.0 3,289 ,600 5 ,282.6 3,380~900
Gran i te  6.7 4,300 1,733.0 1 ,109 ,100 1 ,739.7 1 ,113 ,400
Lak e 172.2 110 ,200 1,500,0 960,000 1,672.2 1 ,070 ,200
Lewis t~ Clark .0 0 661.4 423 ,300 661 .4 423 ,300
Lincoln 13.7 8 ,800 3,715.0 2 ,377 ,600 3,728 .7 2 ,386,400
Mineral .0 0 1,223.0 ‘M2 ,700 1 ,223 .0 782 ,700
Missou la 8.9 5,700 2 ,613.0 1 ,672 ,300 2 ,621.9 1 ,678,000
Powell 2.7 1,700 2 ,337.0 1 ,495 .700 2 ,339.7 1 ,497,400
Rava lli 15 .0 9,600 2 ,384 .1 1 ,525 ,800 2 ,399,1 1 ,535 ,400
Sanders 23.8 15 ,200 2 ,799.0 1 ,791 ,400 2 ,822.8 1 ,806 ,600
S i l v e r  Bow , Q (I 317 .7 203.300 31 7, 7 203,300

Total Montana 398.0 254,700 24 ,877 .5 15 ,921 ,600 25 ,275 .5 16,176 ,300

Washington
Lincoln  12.2 7~800 205.3 131 ,400 217 .5 139 ,200
Pend Oreille 25.9 16 ,600 1 , 357 .6 868,800 1,383.5 885,400
Spokane 12.3 7,900 1 ,346.7 861 ,900 1 ,359.0 869,800
Steve ns 1.6 1,000 556 .6 3S6 ,200 S58.2 357 ,200
Whi tman .0 0 22 .6 14,500 22.6 14,500

Total Washington 52.0 33 ,300 3 ,488 .8 2,232 ,800 3 ,540.8 2,266 ,100

Total Subregion 705.6 451 ,600 3S ,655 .3 22 ,819 ,400 36 ,360.9 23 .271 ,000

!f The term “land” is defined to include all water bodies under 40 acres and streams under
one-eighth mile in width.

Source : ILS.D .,.\. Conservation Needs Inventory adjusted to IJ.S, Census .
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first in the Nation in silver production , second in output of lead,
and second or third in output of zinc. Reserves are sufficient for
many years production at the present rate.

The subregion ’s manganese production is of strategic impor-
tance to the Nation , and phosphate rock production is of economic
importance to the subregion . Other mining areas scattered through-
out the subregion have been productive (princi pally gold) but do
not compare in output with the Butte and Coeur d’Alene areas .

LAN D

Of major importance to the land resource are the ownership
status , the soils , and the present use. The existing combination
of these factors greatly influences the present u t i l i za t ion  and
future  potent ial  of the land resource .

Land Ownership

Subreg ion 1 contains over 22 .8  mil l ion acres. Western
Montana makes up 70 percent of the subregion, Idaho 20 percent , and
Washington 10 percent. The largest land owner is the Federal
Government with 13.3 million acres, which is about 58 percent of
the total land area. Private holdings amount to slightly over 8.3
m i l l i o n  acres or 37 percent of the total area. The balance is in
state or local government ownership .

The public lands are distributed between National Forests ,
with 11,5 million acres ; National Parks , with 700,000 acres; public
domain, wildlife refuges and defense installations , with 300,000
acres; and state and county lands with over 1 million acres. Over
800,000 acres are in Indian Reservations . Table 44, Land Ownership
status , and fi gure 6, Land Ownership Map , show this information in
ffi ore detai l .
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Table 44 - Land Ownershi p Acreage , Subreg ion 1, 1965

To tal
Adminis tering Agencies Montana Idaho Washington Subregion I

(1 ,000 acres)

Depar tment of Agriculture
Forest Service 8,736.9 2 ,246.3 507 .8 11 ,491.0
Other Agriculture - - - -

Subtotal 8,736.9 2,246.3 507.8 11 ,491.0

Department of the Inter ior
Bureau of Land Management 152. 3 136,2 3.5 292.0
Bureau of Indian Affairs !,’ 618.8 72.5 150.9 822 .2
Na tional Park Service 655 .7 - - 655.7
Fish 5 Wildlife Service 20.4 2.3 — 22 .7
Bureau of Reclamation .4 - .4
Other Interior .1 .1 .9 1 .1

Sub to tal 1,447.7 211.1 135.3 1,794.1

Department of Defense .1 4.5 5.8 10.4

Other Federal .3  2. 7 .1 3.1
Federal Subtotal 10,185.0 2 ,464.6 649.0 13,298,6

State 046.0 3’3 ,7 93.3 1,138.9

County 2.4 14.5 6.8 23.7

Municipal 7.1 7.2 2, 7 2 7 . 0

Public Non-Federal Subto tal 655.5 395.4 lF .8 1 ,189.6

Total Pub l i c  10 ,840.5 2,860.0 66.~ 14 ,488, 2

Total Private 5,081.1 1 ,805.0 1 ,4,.~ 8,331.2

Grand Total 15,921.6 4 ,665.0 2 ,232.8  22 ,819. 4

Private lands held in trust by the Federal Government.
Source: General Services Adminis tration Real Property Owned by the United States as

of June 30, 1905, adjusted by the Land and Minerals Work Group .

So i ls

Figure 7 , the Soil Associations Map , shows the location and
relative extent of each soil association in the subregion . The -~
associations are numbered in a general relationship to the position
in the landscape . Thus bottom lands and low terraces have the lowest
numbers and alpine areas on mountain tops have the highest numbers .
The name jf each association relates to the soil series represent-
ing general kinds of soil that are most extensive in the landscape .
Wherever possible, established soil series are used in the name ;
however , where the available soil series do not have classification
status , the soi l series name is not recorded. Generally up to 15
percent of any single soil association in known areas may consist
of inclusions of soils other than those ident fied . Such inclusions
may be similar soils or they may be h ighly contras ting . However ,
in many high mountainous areas , where detailed knowledge about the
area is incomplete , extensive areas are included within delineations
and inclusions of other soils may exceed the 15 percent general
average .
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LEG END

Soil Associations Name of Association Generall y silty or sand y soils formed in wind deposited
Map Symbo l * — - - - or win d worked sediments on hill y up lands .

18 Marble - Springda le
Generall y sflty and sandy soi ls formed in al luvial sedi — 19 Naff — Thotuna
ments on battom lands and law terraces. 20 Athena - Lance

21 Nez Perce — Larkin
St. Joe 22 Dominantl y Haplcada lfs

2 Hap loquents

1 Generall y sil ty and sandy sails with coarse fragments farm— ~~~~~~~~ Generally sil ty soils formed in materials mixed with
ed in glacial materials on terraces , plains and mountains, grave ll y res idoum—co lluv ium from sedimentary bedrock

on mountains.
3 Garrison — Springda le
4 Spr ing dale - Marble 23 Cheodle - Marcetta
5 Banner — Springda le 24 Mog innis - Cabbo

6 Hesseltine — Athena 25 Dominantl y Cryobora Ifs

7 Add >’ — Banner
8 Chamokane — Ham ilton 

~~~~~~~~ 
Generall y loamy soils formed in materials mixed with

9 Yeoman — Blanchard gravell y resi duum from sedime ntary rock on terraces ,
10 Dominantly Cryoborolfs foothil ls and mountains.
11 Donald — F ’h i l ipsburg
12 Dominantl y Cryobora l fs 26 Dominantl y Cryobora lfs

- - 
27 Dominantly Cryoboralfs

~~~~~~ 
Generce ily si lty and c layey soils with somewha t rest r ic — 28 Dominantl y Cryobora lfs
ted subsoil and substra ta permeability formed in st rat - 29 Dominantly Cryaboralfs
fied sedit nents on te r races, basi ns and hill y up land.

13 Teniba c — Cabinet
14 Porthill — Banner

15 Round Butte — Lonepine ~~ ~~~~~ at” flori-,- i ,n o tallr ” ari d ,- ,,nv, .,t ,-el on la v t/ui, ,‘a.

16 Post — 1-latheod vuh r e g s o n .  I,, compare de i ,e t a t i , ’c ’  lrp,.j one su f ”ru ,on  III

17 J udith — Ekah aavtier re f . lv Ito nam e of the ,, i l  I c c ’ , a l ion

\ (l/i ISo ti ,’~ j I S .si,,’iuhi vin - i a ’ - , -  ‘cal rn /nan- a n, -;es ‘ito! -

lii! a t  1/,, .‘, , l  s ’ i r n  ot,vine l. Iouj . doe , ra, ,t i , ’ n l i t - ‘ , -d l~ .’.
iliUm true ,,- I, f , a v r , l  ,,,, d,,e, ir,ant cm ’ : , -. / i re dom inant ‘f r , , C

s t i r , ,’ , te l ls  I ,- ‘ ‘ i / c  10 /I,’ r, ”Il 1 , ’t i re ‘. ‘; .‘ I S m O ( j J l l m lti I/ i lL ,  U

- lin t’s i r r iga t ed S o , ,  ren d trial -m ,ti , / iuam 4 In a
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LEGEND

Soil Associations Name of Association ~~~~~~~ Genera lly si lty or sandy soils
Map Symbol * or wind worked sediments on l~

18 Marble — Sprir
Genera lly siity and sandy soils formed in alluvial sedi- ~~~~~ - Th~tUnc
ments on bottomlands and low terraces. 20 Athena - Lonc

21 Nez Perce — L
1 St. Joe 22 Dominantly Hi
2 Haplaquents

r— 1 Genera lly si lty and sandy soils with coarse fragments form- ~~~~ Generally silty soils formed ir

L __.J ed in glacial materia ls art terraces, plains and mountains. gravelly resuduum—co lluvwm F
on mounta ins.

3 Garrison — Springdo le
4 Springdale - Marble 23 Chec~dl~ - Mou

5 Banner - Springdole 24 Maginnis - Ca

6 Hesse ltine — Athena ~~ Dontrnantly
7 Addy - Banner
8 Chamokone — Hamilton Generally loamy soils formed
9 Yeoman - Blanchard gravelly residuum from sedime

10 Dominantly Cryoboralls foothills and mount&ns.
11 Donald - Philipsburg
12 Dominantly Cryoboralls 

~~ Dam;nanti~ C

~~~~ Generally si lty and clayey soils with somewha t restric— 28 Dominantly C
ted subsoi l and substrata permeability formed in strat- 29 Dominantly C
ified sediments on terraces, basins and hilly upland.

13 Teniba c — Cabinet
14 Porthi ll — Banner
15 Round Butte — Lonepine * S ymbols are Pion-conOtative an,

16 Post — Flathead subreg ion. To compare delicieatio,

17 Judith — Ekah anot her refer to th e name of th e So

E The Soil l ss oc ia t i on  nam,
n~~ ~,t the Soil lss oriasi oan (

~roup
ta t to o name go based on dominant s
series may be onl’, 30 percent of il
r laj e, textured soil series ma, be
described as general!, silt’, and ‘i
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formed in wind deposited
hilly uplands.

dale it

e , . 
. 1

- Larkin
Haplcadolfs ‘

In materials mixed with - .  - 
. 

‘ —from sedimentary bedrock

cetta “ - . -~~~

obora lfs

in materials mixed with
tary rock an terraces,

Cryoboralfs
Cryobomlfs
Cryoborolfs
Cryoboralfs

consis ten t on ly wit hin each
f ro m one subreg ion to COLUMBIA -NORTH PACIFIC

1 Aaaoc ietgo,, . COMPR EHENSIVE FRAMEWORK STUDY
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SOIL ASSOC 141 IONS
aeeieo . Ih l e dominant of f i r e
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Table 45 - Charac t eristics and Qsiolitn .s of Repre sentatio n Soils , Subreg

Soil Asnooiaojom ClassifIcation P., Position __________________________________________________________
Soil Fr.... Ott Coarse FragmentsNap E1.va- f ree Major l and Greet Group 

2 of Parent Texture Tex tur e
~~~~~~~ ~~ 

lion Preci . Season one or Subgroup F amily Serie s— ’ Soon.  Landscape Material  Surface Soil Siibs,ij I Kind Percent ~~~
Modera tel y t 2.200- 25-28 520-13 1 Sangela,sd Typic Coa r se-loamy over St . J oe 25 Flood Allus ion  Loam Sand y Grave l 80 belon 20-40’deep and 2 .300 Haplaquasls sandy or sandy- plai ns b e ,  and 20-40 gravelvery deep Cropla tid skeletal , mined . sandsoils with (pasture non-c.lcneou, ,loamy and oats) - •enio
profiles on dr y land
nearly Sev el
slopes. Forest lend Andio Fine -silty, eio,d , Co lo ill e 10 P100,1 Allsvi, .  Silt loam Silt None -- 60°c

liaplaquolls oaltar eous mesic plains  Scam

Csmu lic Coarse-loamy , Na rcisse S Terrace Alluv it.  Fine sand y Coarse None -- 60”.
Naplox er nll n mined , manic loam sandy

Is..

2 1,700- IS-fl 13S-140 Crepland Typic Fine- loamy , so Flood Allu s ion S i l t  loam Si l t y  None -- 6 0 01,800 (o.yeals Heplaq u ents niond , menlo plains c layand alaSka b a aclover
need ) -
drylan d

C abci c  Fine -loamy , IS Flood A llxv icm Silt loam Silty Non, ~ - 60”.Haplaquents .ized , menlo pla ins clay
toe.

-- -- Feat IS Flood Al lu v ium Feet Peat None -- 60”.
plains

Moderat ely 3 1.700- 16-22 135-170 Crop land Typic Loamy -skeletal , Garrison 60 Terr.c~s Glac iol Gravelly Very Cobbles , 35-85 in 2S-4deep to very 2,300 (cereals Hap l ooerolbs mio ed , menlo nsitoavh silt gravelly gravel profile ; 85 graveldeep sells and grass 10.. l oam and bab e 20-40” cobb1~with gravel ty, send) - 
sandlo y , and doyland

sandy subseils (vegetables ,
on gent le to bay , pasture
moderat, and grans
slopes. - 

00010 Sandy-skebe t al , Springdabo IS Terraces Glac ial Grerelly Gravelly Gravel 20-30 in SS-4V
Haplonerolls m ixed , een ic otitsash sandy loamy and profile , 00 gravel

Other (urban) loam sand belos, 20-40 sand
Rangeland Al fic Sand y ,  mixed , Marble 10 Terra ces Send Loamy Fine None --  60”.Seropsa eets menlo (gently fine send

rolling on sand
edge of
outoasb
plain)

Typic Coa r se-loam y , Pho ebe S Fans and Glacial Floe Fine 
N~~, --

H a p booexolls mi nR d , nesic footn lopes outs,ash sandy sandy
on edge of lose loam
Oti twash
plain

1451110
Vi trandept n islsy , nest . Ja ,blin 2 Snalen Volc an ic Silt Silt Sure - 60”. -

ash and lea, loam
b oss over
g l a c i a l
outn nsb

4 505- 14-18 120-140 Nangeland En t it Sand y-sbe let al , Spris gda le 55 Ter races Glacia l Gravelly Gravelly Gravel 20-3 5 in 2S-
1 .500 eaploo.rslls mion d , m enlo  (nearly ositwa sh sandy lo.,~ O.Sd p ro f i l e ;  85

leve l ) loam sand sand bolos 20-30’ sand

A l f i c  Sand y, m ixed , Ma rble 50 Terra ces Send Loamy Fine None --  60”.
Seropsaoaents mesic (mod - send sand

erately
sloping)
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af gepre v estati se Soils , Subreg ion l~’ 
1 of 10

Soil Qoelitins and Interpretations
l~ota~ Avail- Range of~
able eater- Maj or Capability

Permeability Permeability Drainage holding Subclass 6 Major Soil Suitable Land Treat-

Kind P.rcent Profile Depth Subeoil Ssbstreae Class Capacity ~~~~ 
Irripat.d—’ Pr eblams ment and Structures

Gravel 85 belos 20-40’ over Rapid Very rapid Poor Low ISo - - Wetness; Drainage

and 20-40” R avel ead.rately

sand deep over
gravel

None -- 61P’o M odera te Moderate Soneahan Situ 1I.’e -- Wetness Draina ge
poor

e None - -  60” n Very rap id Very rap id Good e.oonsa I l l s  -- Sandy Residue mana gamont
profile

None -— 60”. Moderately Moderately Poor High 110 -- Wetness; Drainag e
sloe sloe alkaline

.011

none -- 60”o Moderately Moderately Pool- Nigh tile -- Netnens Drainage
slow slow

None - 40” n Moderate Moderate Four Sigh Vile -- Wetness Drasnage 

Cobb les. IS-gO in 20-4S” over Moderate Very rapid Good to Low Ills . Ills, Rrosion;gravelly Residue manegamevlt;
lily gravel profiSe; 00 gravel and excessive We , lye, profile;eaderate- irrigation manage-

end belos 20-40” cobbles 155, ISo by deep over cent
sand Ols cobbles . $vavel

and sand

.11 Gravel 20-3 5 in 20-40” over Very rapid Very rap id Eo cosn iv e Low yI n -- Eros ion; gro veily Ra ngelan d and forest

and profxl e; 00 gravel and prof ile ;modera te_ land .anagament
sand bolos 20-40” sand by deep over

graveS and sand

Im N000 - - 60’. Very rap id Very rapid Rocessive Los V h s  —— Erosion; sandy Rangel an d and forent
pr ofile ;dro u ght i- land manage ment

Nose - -  40-60” over Moderately Very rap id Good and Medium lie , l i e . Erosion; sandy Cross-slope operation s ;

~~~ sand rapid sameshat Ille bIle profile;drnughtl- residue mgmc;croppieg

~ncessive 
ness seqeemce;irrigatinn

eanagament

None -- 65”. Modern te Very rap id Good Sigh illc IlIc Ashy profile Residue egmt; irri-
gatiae mgmt

~~~ lip Gravel 20-35 in 20-30” over Very rapid Very rap id Encesnive Los Sits -- Erosioss ;gravelly Rangeland and forest

and prof i le ;  80 gravel and profile;eoderate- land .anag~~ enst

sand bolos 20-30” send ly deep over
gravel I sand

~~ soee -- 60” Very rapid Very rapid R ot ensive Coo V h s  -- Eronsen;naedy Rang.laisd mgmt
profi le;dr ough ti-

~~~~~
-
~~

--
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 
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2 of 10

Soil Aoaeciatlon Classification Per- Pssition Soil l~~ura~~~ r i s n i c s

soil Freene age~
? on Course Fragments

Nap Elevu-  free Major  land Great Group of Parent Tentnro Teotore
Groups ~~~~, tion 

~~~~~~~~ 
Season use or Subgroup Fa.ljy Series 2’ Asnn .  Landscape Material  Surface Soil Kind Percent

2 , 000- 10-35 90-140 Forest Land Typic Coarse-loam y over Ronnec 35 Terraces Glac i a l  Lu.. LoOm Gravel 80 belon 20—1
2 .500 Haplorthods aandy or sandy- osteash and 20-40” gr~

• skeletal , m ined sand am
f r i g i d

Croplasd
(cereals . hay ,
pas ture , and Ootic Sandy -nkelecal . Springdal ~ 25 Terraces Glac i a l  Grovel l y r e v e l ly  

~ 25-35 20-grass send) - Ha ploaero lln mioed . mesic outwash sandy sandy ~~~~ 
f i b  55loots loam an prO 

20-40”
and grass seed)
irrigated

Moll io Ashy, loamy , Hunters IS Terraces Loesn over S i l t  Silt N 60”Vitran depts mioed , fr igid l a i r  loam loam on, --
sediments

Typic Course-lonty . Clayton 10 A l lu v I a l  G l a c i a l  F ine  nondy ~inr  Non, --
Xvrochrepts mixed . evoic P la ins  t i l l  and loan or sand y

Outnash sandy l oam
b o o

Typic Coarse - s i l ty ,  Green Bluff S Splands G l u c i a l  Si l t  loan Si l t  none -- 60°~Serochrept s eioed , mes ic  (plateaus)  t i l l  ovA b e .
(Dystric) b ess

Typic Sandy, siond , Hagen S Uplands Sand Loamy f i n e  Sand boor -- 60”4
Serorthents mesic ) ah i u v i o l  sand

plains )

6 2 .005- 12- lA 120-140 Raogoland Typic Coarse-loony over h l000vlnvn e  30 Uplands Loess over Gravelly Stony Stoves , 20-35 in
2,500 Argiorrolls sandy or sandy- )plateocs) glacial lean l oam cobbles prof i le

skeleta l . Sound , outnash S saod
Forest land mes i c

Cropiand
)c,r,alc, Typic Fine-silty, mived , Athena 20 Uplands Loess S i l t  S i l t  

- -

hay) - b5 vaploonrol l s  mesix (b essel loan loam vIse

i r r igated h i l l s )

Cub ic Coarse- loon y ove r Chene y 20 Terraces Glacial Silt Loam Or S vol 50 bela 3l laplooerniln 

~::~ ‘~~ ‘ 
oiitcash loon 

sand

Al fic ;~sdy. mined , nsrble S Terraces Sand Loasty F in r  None - -
Gerop sa enVs eesic sand sand

Aer ic  Ssh y .  ca bosreou s . Endent 2 R a n i s s  Ablav i ats Silt Silt sane --
M o l l i c  n e v i c  and vol -  loam inas

Sndaqu epts can ic  anh

M o i l i c  V s h y ,  s000vid , C0 0 0 l a l l u  2 Rssins and A ib o v i u n  S i l t  S i l t  -
Andaqoepts mesas flood cod vol-  l oan loon Sove

— - — - — 

p la in s  conic cosh

~ 

- -
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Tab le 45 - Continued

_Sai l ~~ar~~~~ r c st a cs  Soil Qualities and interpretotb ons
Total Avail- Range o!:

Coarse FragmentS able Aster-  Major  Capability
Texture Permeability Peo.eab al ity Dra in age holding Subclass Major Soil Suiteble Land Treat-

~~~!SU 1 R ind Percent Profil e Depth Subsoil Substr naa Claws Capacity ~~~~~~ Irrig~ii~J~/ Problami most and Stru etoree

I.e.. Gravel 80 helen 20-401 over Moderate Vary rapid Goad Los N bVe , b V n.  bye , Erosion; Forest land mgmt ; C 
-

end 20-40” gravel and medium VIe  los moderately residue agmt ; ir r i-

sand sand deep over gation mg mt.
gravel and
Sand

Gravell y
saneiy Gravel 20-35 in 20-40” ov er Very rapid very rop id Eacesoive Low SIn - -  Erosion; Forest land and

boa. and profnIe; 80 gravel and gravelly rangeiand manage-

• sand below 10-AS” send p ro f i l e ;  ment
moderately
deep ove r
gravelbsand

S i l t
loam Sonic -- 60’ . Moderute Moderately Good High b l c , I t o . Erosion Cross-s lop. opera-

sloe bile bile tions ; residue
mgst ; cropping se-
qia055e; irrigati on
eanagament

Fine None - -  hO” Moderately Very rap id Goad Medium I t o . lIe . Erosion nes idue m t irri-
oundy rapid i l i e ,iVn I i b e ,iVe ga tion sg~~ ;fore st

land managamest

Sil t \onr - -  5 5 0  Moderate Moderate Goad sigh l i e , l I e  Erosion liesidue management;

loam lii. il ir irrigation manage-
een t

Sand None -- hS”v Ver y rapid Very rapid Rucessive Lon Vi n -- Erosion; Forest land aget.
sandy
prof i le

Steep Stonet , 25-35 in 20—30” sner Moderate U imperviou s Good Loo iVe IV. Grovel ly  S Forest land A range-

loam cobbles p ro f i l e  b,drook modera te ly  stony pro- land mgnt . residue

1. sand slow fl ie ; eoder -  sget; cropping se-
utely dnep qsence; i r r i ga t i o n
ovnr bed - eanagement

Si lt Sore - -  650 Moderute Moderate Good High b l e , l i ie , b l e , i I ie , Erov ion;  Cross-slop. opera-
loam lVe ,Vle IVe free l ime tions;residnie egmt;

below 30” cropping sequence;
in sone i r r i ga t i on  mgmt ;
ureas rangeland munagement

Loam or Grovel 80 bela 30-40” over Moderate Very rap id Good Len I lye iV e Erosion ; Cress-slope opera-
s s b t  and 30-40 ’ gr avel  6 nedian droughti- t ions;residse Wg.t;

sand sand ness cropping sequence;
I rr igation mgmt;
rongeland nanagoeent

F ine None -- AS” Very rap id Very rapid Eocessive Lon Vibs -— Erosion; Rangeland S forest

sand 
sandy pro- land management
f i le; drnugh-

lilt None —- hO” Moderate impervious Pour h igh yIn -- High seasonub Drainage;  soil
loam seter table;  amendments

s t rongly
o l hu i i n e

~~~~ 
None -— 40-60” over Moderate Sins. 5 Pour Meduns 5 Va -- High seasonal Drainage

_ _ _  ___________ _ _ _  _ _  _ _ _

-a

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
-
- - 1



~~--•~~~~~~~~~~~~~~~ - . - • - 
‘-~~-~~_ - - ‘

_ - . 

lubbr 45 - COi~tinord

Soi l  Associa t ion  C l a s s i f i c a t i o n  Per-  Pos i t ion  -.oi l Ch. a r o c t e r i s t l c s  
— —

Map ibenu- 
P
~~::e Major 1usd Gr ea t Group 

2/ ~~ Faront ~~~~~~ Teotar, ~~~t?
e aar!?t�

Sr uupa 
~~~~~ 

S loe ~~~~~~ On000n 000 icr Subgroup _ _~~ Sri-irs— A~ sn. Landucapr ‘!osvr , , . l  Sor fuo r Soil Sohcio,b c c i  Force st P r o f i l e  Depth

S h a l l o w  to 7 2 .000. 28 -3 5 SO-ISO Ceopiasd ) h a y ,  T y p i c  Fine , nined , manic Addy IS Rosin -iic Silt loan Ciap bone -- IS 15 over MU
oery deep. 2,150 pustare , and Hayb000ralfs sediments loam cempuct silt n~~frigid sosls oeeeals)-2i’. nod c la y
with stony, irrigated
cobb ly ,  grao-
Oell y loamy
profales on Foreat land - -  - - cough S Canyon side Glacial -- --  None - - ia,iabl, Veb
gentle and noun- slopes I uutoash
moderate tainsus terrace en- S till
slopes, band 5/ curps.r ntn

Typic Fi ne-loamy, 20 Terraces S Glacial Lace Loan None - - SO” Mo
Hapb000rulfs mined , frigid Foons lopes till

Typic Fine-loamy, 15 Flood Alluvium S u n  Loam Silty sose - - 20-30” over laM
Maploquol is mixed , fri gid p lains Slav campavt aL

l oam si l t y  cloy

Typic Coarse-loamy over Bonner 9 Terrace Glac ia l  Loan Gran- Gravel 20-Sb beboc . 20-40 ’ over Ca
Hupborthod sandy or nnsdy- breaks ositoash clIp N uand 10” ie vr - lrao,l

ske letal , cu ed, beam file; ho
frigid belay °O~ 4c

-- —- Rive,oashV I Flood illuoion Gravelly Grovel Grovel hO in Sociable VI
p lum s eaterial S sand S sand profile

8 3,000- 12-18 90-120 Cropland
4,000 (cereals)-  Typic Fine-loamy, 2S Fans S Lube Loam C l ay None -- 60” PaM

dryband(hu y , irgiasto lls mixed , f r ig id tnr ruces sedimen ts b oon •
Is

pasture ,
cereals ,
sugar bee t s ,
N none tree
N con fruits)
irriga ted Aridly Sondy-skeletal , Riverside IS Terrac es Sln ciol travel ly Gravelly Cobbles , 25-35 in 10-20” 00cr VI

Hapbohuvol ls mined outuash iandp loamy gravel profile; gravel 6
loon sand S sand no belon sand

Suogeland IV-2 5”

Forest land Aquic  Coo,se-sandy, Ch amokan e 18 Flood G i a r i a l  Sand y loam Sand y Grovel 85 bolos 15-40’ over
Flaventic  mixed , messy plains outnash to loony loam sand IS to 40” gr000b N

Haplodol is  sand sand

Typ ic Coarse-m ary, Victor S Fans Gbu c i o l  Loan to Loam to Grovel 80 below 20-40” over
Hapbohsrolls m ixed osatoosh sandy sandy S sand 20-aS” gravel A

loan loam sand

Pacluic Loaey-sbeletal , Lob S Fans Glac ial Loom or Loan or Gra vel 20-35 In 20-40” over
Hupboborolls mloed ostoash grave l ly  gravel ly  N sand p ro f i l e  in gravel N

loan loam places; OS sand
belon 20-40”

I 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 45 - C o r t i n ~~~J
S of 15

~~~~~~l Cha racte rl~~t uct _____ _____ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
Total Avail- Range of:

~~ Coaror Fr±IO!5!5 able Water- Major Capability
Permeability Permeability Drainage holding Sobolar. 

~~ 
Mujor Soil Suitable Land Tsoat-

Kind Percent h’rofi _~Vp1k 
Subsoil Subotream Class cupovity 9yj l av,fTFiiTj1i~ d~ Problems sent and Strsuota,es

Nose --  10-15” over Ihodoranely Very slay Poor Lola Vu Ci oetness; Drainage

vomyuct silt nIna shulboo over

and c lay com post silt
and c l o y

lAne - -  Variable Very rapid Variable Good to Low V h s  -- Stony
eccessive material

None - -  iO ”o ‘lodersir Modr sr Moderately Nigh li le , 1110 Erosion Cross-s lope opera_

good lI l y , l ily tions;res,due egnt;
VIe - cropp ing sequence;

sriigotion cost;
forest band ngmt .

none - -  20-30” over Moderately Very sloo Poor Lou Go iVs Wetness; Drainage

compact slow Moderoteli’ deep
silty clay OOvr 000pact

silty clay

Gravel 20-31 belou 20-40” over Mode otc Vory rapid yood Lou 100 IVe Erosion soderote- Forest band aunage-

S sand 10” in err- gravel VIe ly deep over neon
file; 50 VI le gravel S 000d;
b elow 20-10” g r a v e l l y  subs oil

Gravel hO in Variable Very rapid Variable Poor Coo VIlo - -  Flood;grovo lly - -

N sand profile euteriul

Nose -- 60” ‘loderately Poderately Good Median 110 lIe Erosion;strongly Cross-slope opera-

s low sl ow I lle ili cwlcareous belay tions;residue mget;
b e  bIle 11- 20” cropp ing sequence;
VIe VIe irrigation ligunt;

I 
rangeland ngmt

lly Cobbles , 20-SO in 10-20” over Very rapid Very rap id Excessive Low 510 ills Eponcon ,shalloo Residue mgat;irri-

gravel prof ile; gravel i yIn IVC OVer gravel nod gation egmt;range-

S sand 80 below sand 105 sond;gravelly pro- land eget

15-20” VIe file;droaghtinesn

Gravel 80 bebou 15-40” over R ap id Very rop id Good Loe IV0 Ills Sandy profile;shel- 500snage

S sand 15 to 40” gravel I Ohs lye low over gravel S

sand SIn 010 send in places;
fiooding;seasonal
high water table

to Gravel 00 below 20-40” over Moderate Very rup id Good Low and lile lb
N sand 20-40” gravel N to rapid medisn Ills hi~ 

Coon ion;eoderntely Cross-slope opera-

send tOe io 
deep over grovel S tions;ressdue egmt;
500d;seasonab flow- cropping sequence;
leg outer table irrigation 5gev ;

rangeleed mgmt.
or Gravel 20-35 in 20-40” over Moderute Very rapid Good Low and bile Ifs

fly S sand profile in gravel 5 sedium Ills 1110 Erosioo;moderoteby Cross-slope opera-
places; 80 sand toe hoe deep over gravel tnons;resudue mgnt ;

below 20-40” and sand cropping seque000;
irrigation agmt ;
rangeland management

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
--  
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4 of 10 Ta b le MS - Continued

Soil Association Clwsssfivative Per- Positinss 
______________________ 

Soil h , cte r lst ics

Soil Froene uge~
! on l o a e i r vy ~ g~~ yt~

Map Elesa- free Mojor land Great Group of Parent Teoture Teotlvrr
Groups ~~~ tion Season use or Subgroup _~~~yjy Srrmeui Asan . Landscape Mateic ial Surface Soil  c o u n c i l  ~d Percent Pa

Feet inches Days

9 2,950- 14-15 8S-l2S Croplemsd l pp ic Fine-loamy, euoed Yeoean 30 lhplanda Glacial Gravell y Gravelly V obbles . 20-IS is 48
3.200 (cereols S Cryokorolis (nearly till loon or loam or grour I profi le iv ci

alfa lfo)- level to loam loam S sand p10cm .  51 ge
dry laisd rolling belay 40-SO
(cereals , morainmy)
potatoes,
pastu re. Typic Mixed , fri8id Ilanvhard IS Terraces Claciul Loamy fuse Loamy Send - -  - -
hay 4 soae Ustipso ents (donelmkel outeash sand or fine
fruits 5 fine shod sand or
vegetables) fine
irrigated sand

Rangeland
Typic Coarse-silty, Crestsn 10 Terruces Lake Silt loam l i l t  loam bone -- 41

Oaplob000lls mmoed Sediments

— Typ ic Coarse-loamy, E a l:- .p~- H hO Pans and Gla . al l o am or LOam or croci-I d l: 35 in
Ihuplskorolls smo ed ierruiie s ucau ,h gravelly gravelly S sand p rofile in is

loam l oam places; 00 em
below 45-65”

Floveotic Coarse-loamy over 1 1~~ 0 1l: S Flood Ojlu ciya, Loam or Fine ra id 80 brlcs 3~
hhaplsboralls sand y or sandy- p lain s S cic, fine sandy sand y H naod .iO-4c

skeletal , mixed terraces glacial loon loan
outcast,

- 
10 3,SS0- 20-IS TO-l b Forest land ________________________________________________________________________

5 ,000
Cropland Crynb oralfs  Sail, .l i l i l i c l . IOU Up laods 5 i loci a i -- -- -- --

— (buy , pus- plus vice-A I, a-.,,- t erruVes till I
tare , CryntVvd s over a (hi lls) oonsush
cereals I r ood sourly level
some tree to gently
S cone sloplvg
fruits) -
dry band

Very deep II 5,000- 14-24 50-90 Raogeland Ohoilic Fior , mixed liovalil 25 soc ~od l uc ia l tour : h O  or o i l  211 35 os
so ld so il s 1.000 Cryoborolfs terraves Si l l  gra icll y b ‘“~d l0 :0

05th loamy Croplund c l a y  phocrs
prof iles ye (buy and
gentle to pasture)-
steep slopes towe

irrigoted
Arg ic F o r - loony , Fh ,hipvh a rg 15 I ac and :.loc ial clay loan GraVell y Gravel 20 chow

Cryoborol b s r,ovd t rrrocet t i l l  clay U sand 10

loam

Cry ic Fsnv-loaO’v . tm ntl u r IS Fans any1 ha ils I Loon Gravelly dravel 20-35 ci
Foleborolls nioed terraces t i l l  ( laO S sued 10”

Tyyic Savdy-SOrletal . Ox’arsouth S Fats Glaolal ro i vhl , Grav ell , rain I 20-35 my
Cryoboroll 5 sioed outsash 000: lear sand profile;

.itd Cobbles 00 belay

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ — - - - .1
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Table -il - Continued

Soc I h~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ f ’

able Outer- ~~~)0r  Capabi l isy

Tea tare Pee m oab il itp Permeabilit y Dra ina g e ho lding Subclass Ma jor Soil Suitable Land yreat-

Subsoil Kind Percent !ss~il!J)e sh Subsoil Subst ream C lass Capac u~y _ ~~~~~~~~~~~~~~~~~ Problem s meet and Structures

;rucel h y Cobbles. 20-35 in 40-60” once hiodeev tn Very rapid Good Loa to ltc .llho  IVo trosuon , Cross-slop e opera-

la40 or graoe I p rofile io cobbles S hig h lt h s ,IV e bile gravell y pro- tioe s;res idae ages ,

loam I sand plaoes; 00 grooei 
V I e ,Vhs IVe file sn cropp ing sequen ce .

below 40-60” 
pi.cnu irrigation m(st

~ e Loamy Solid - -  - -  Gery r a pid Very rapid Good Los lvs ,Vhe Ills Erosion mod- Cross-slope opera-

tone 
I l b e erately deep tuons;rensdue .gmt ;

ud sand or 
IV e aver g ruv e lH  cropp ing sequence;

fine 
sand;sandy i r r i ga ti on mgmt

sand 
profi le;
dr oug htiness

li h t isa 5inv no .. Moderate Moderate Good Sigh h l c .h lh e l Ie ,llc Erosion Cross-slope opera-
lii, l ily tmons;reridoe ngmt;

IVe cropping sequence .
irrigation ngat

p Loam or rsv eh 20-30 is 45-hO” over Moderate Very rapid Good Los to h h c ,llb e  I v y , Erosion , Cross-slope Opera-

b 8r ac e l i y  S - m d  pe afile in gravel 5 high lye llIn , gvuonily pro- tcons . residue agat,

loam places , 00 sand 
lie file in cropping sequence.

below 40-Wi’- 
p laces irrigation nut

t Fine Gravel 00 belvu 25-00’ over Modeeatvl y i ery rapid Moderately Los I l l e  I l s  Eros i us,mod. Cross-slope opera-

.svd, 4 sand 1S-~ O” 
glovv 1 h vapid good Ills 1110 deep once tiov s;resmdu e ngst ,

I_ so sand 
hoe grave Ilsand; cropping sequence;

seasonal irrijation mgmt.
lowing

cater tathe;
dromimlctinrsv

- -- 15-40” over ‘loderate Good Hig h Ole - -  Erosion; Continoed forest

cohblni ,sand 
Vhs stoty sub- lnsd ng.t;vross-

and 8ravel 
soil slope operations;

residue mgmt;
ceopping seqtsnnVe

lii cv r ico h 
- 
20-35 OrIon 60”. SIc’. Slos Good htodicmn I, lYe hoe Eros,on;clay Rangeland sgst.

grav e ll y , sued 10” in 
nigh th e subuoil ;acid cross-slope opens;

lay p laces 
surfuce soil residue sgot;irop-

ping sequesce sOh-
sorface ti ll uge;
irrigation apt

Loam’ i .ros clly ravel 20-01 ’ below 60” Soderatelp Voderately Good Median lye Sr Erosion , Rangeland nget ,

clay S sand 15” sloc slow VIe calcareout vrOss .siOpr opers;

loam 
subsoil residue mgmn;crop-

ping sequeOve;
irrigation egunt

ns c rh l , irovn l 20-33 belou hO” ‘loderatr Ooderatr Good Median Ibm hOe Erosion Ravgeland agunt ,

I s  S -m cd 10” 
vIe cross-slope opers;

residue ngmS crop-
ping sequence;
jrrigution isgmt .

fly ru ivhl yl r i i r  I A l l - I l  iv 10-20 over Very nup id Very rapid Good Lam Ohs IVo Shallow 00cr Rangeland egos ;

cA’i sand pr o f p . cobb les , 
cobbles gravel residue sget;

cobbles II (chic , grovel V 
S saod;graoe l- vrrmgotion sgst

15-25” savd 
ly profile;
dnnughtunvss 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . - - --~~~ 
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Table 45 - c itm nuod

Soul  Associa t ion  — 
Clsc v l i i , e t i e l l  pcr- Position Ovi l Characteristics

‘oi l Preeae a.gr~
’ ow Coarse Frapeq~~

Map Eleoa- free Major land Great liroop , of Farrnt Tevtuee Teotorr Fe

tuoes )‘rev,5p Seaoon ovc or Sa~g~55f s O i l ’  - _ Sonic ,’’ Assn, Landsxape ‘sa t e r i u l  Sarface Soil Subsoil Emod pyrceo s I oh Ic  lc jt L

Moder a t e l y  H 3,080- 20-60 34-95 Forest hs,ld ~~’ Cryoborul fa Fine-loamy tO loamy - - 000 Volleys S Glacial - -  -- .- 40-hO” yore Mud 
-

deep oery O .000 skeletal . ab ed up lands t i l l  i l l )  kydrock

cohd soils Rasgeband and (moderately i 5ri i t  cii

usth stony, 
Steep or c c d i

loamy pro- Croy land Cryothods hilly) mentary

files soils (limited) no ok

on moderate
to very steep

Modera tel y IS 2 .000- 20-35 ‘0~~h Ac l  Fared land 6b~~ p t m c  F i v r , mixed Tenibac 25 Terracms Lskr Silt loon Clay 50cc -- 60”.

deep to 2,000 ASic sediments loon show I

neey deep Pa lebural f s
soils sutb
loamy sod
cluyry sub- Crop l a o d (hmma y.  Typ ic  Coorse-loaey over Cabmset 15 Terraces Lube - i h t  loan ‘-Uty hone -. 2 1-4 1”  o i o o  Slow

,omls on pasture , lap lorthod s d opey, m ixed , sedim ents d u o  vl .i,01

Lest Ic tO cereals I frigid 
natrrmul

uoyie rate seed potatoes)
slopes.  lob irr igated

Topic Sandy , mined , Sell m 15 Terraces Eolsan Puce soody Loony bone -- b O o  Very r
Oay Iorthod s fri gid )dunelike) muteniah loon fmn~

Typic Ashy , loamy. saito 15 Sp lasiIc Glacial Stom y Stony i v  m c c l , 20-IS in 40-hO” Ever ModaT

Vitrandepts mioed, fri gid (hills- bill silt silt m o l ihhm u profile; gravel

moderately loon loam I -itones IS below

5 steep ly 40-ho,’

sloping)

14 1.700- 10-32 100-140 Forest land Ihapludic Fine , yonthim l 30 Terraces Lake Silt loan Silty sim m -- 10-20” over Slow

2 ,500 Eutroborolfs nonteoribbonitiv sedomnnts cloy clayny

Croplamtd 
muteriol

(hay, pas-
ture and
cer eu l s )  -
Sb irni- Typic Coarsr-bouny over Bowmen 25 Terraces Glo ciul Loon Loan Graseh 80 belob 20-40” over Msdal

ga ted HapbO rthod c sandy or sandy- outvash 5 sand 20—40” grave l  and

sbeletul , m ixed , 
sand

frigid

Alfic Five-silty, nived , Mission 20 Terraces Lobe Silt loon Silty Some - -  h o c MOuld

Fruguo n thodu f r ig id sediments cloy slow
loom

010mm ’ Mixed , fr ig id Elmira IS Sand done- Sand Loony sand Sand soon -- hO”. Very r
Kevopsonects land no

terraces 

~~~~~~~ -“ :. n-lTr . 1I~ 
‘~~~~-‘ -~~ • •‘~~ .,- - ,-_ .--.-.-—--o.-—----- ~~~~~~~~~~~~~~~~~ --_ - --
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Soil Qualities and Intmryrrtot iocs 
_________ —- - ir i1~~~~~~ oioie~OYi~~~~ 

—

Coarse Feag ents able hater- Major Capability

100Cc’ l’ c’ciiv~.bih i t o  Permeability Snoisage hol ding Sub c l a s s  Major Soil rv itsl hc Land b rat-

nod kind percent ii  i i l i  i - l I  Sub v oil Simbutrean Class d~~y~ cit~~~,_ ~~~~~~~~~~~~~~~~ Vrobhc’so pm-mit ioil Stroctarms

40-54” over Modorate -. Good civilian Sic - . Eroomon auth Continu ing forest

- id r yik OIls d u n -  000cr hy,,,i ngst , croci
I i;c’ o b ye oprrstiOet

_ 
S,Oc -. O P .  oI,,l c no teh i Slob Good h i gh  Frv’i sn .yrr- 

c t -
15e IVe table io ping srqoescr;sob-
IS_ ISo sprmng; sxmb simrfuev Co llage ;

vh ippage irri gation nget

(Sty ~~pvv 
ii corn Slob SIco Moderotchy hhndioic So Sc ErosmOo;prnchrd honest land sgn t .

lay 01-i m O V  good bOc IS’ uutco toble iS residue sgot;ccoy- 
n I l  She Sh e cpn ing , soil y isg sm’qomooe,

siiyyagr ,niol irrigated ogot
deny ovrr chayey

N-T om -- b y ’ ’ Very rapid ‘sIt” in Excessive Lvo lIe lb hir05000; Forcvt land ogor -
i.e u n d e r l y i n g  I l l e  I l l e  sand y residue ngn t , 000 C
msl lake sedi- bVe lVe yrofibr f’iv6’ iO5iie000

5 m b  vIe I rnigu ti co sgne .

amy ,irm sml , 20-35 in 40-60” oVer Moderate Very ropid loud Lvi and l h h v ,lIl e h Ic Erosion; Fonr st land age S ;
It volmh lru profile; grovel ovdiuin lot , Ole . IlI r stony crosS-slope opmrs;

• 5 ‘i tones SO below Ills lye profile residue egmt;croy-
40-6 0” p i n g  ue qu rn V e ;

irnugatmon ngmst .

- Sty Note  - -  10-AS” over SIoo Very 5105 Good Low Ills jIb £-ron000;ohahloo Crovv -clopr opens;
my clayey IVe hOe ovnr dhayey residue ngnt;cmop-

mateniul material ping soqurnom m n -
gotion mglst;forett
hand egst,

a Gravel 00 bcbo s AU- jO ” over Moderate Very rapid Good Lox and IVe IVm Eros000;oodmr- Forest land 0gm ,
5 sand A C-dO ’ gracel and median lOs los o t n b y  deep 00cr residue ngmt

sand V I m  gravel  S sand

~~1ty 
None - -  65”. Moderately Moderot el y Good H igh I l l s  l l l c  Erosion C r o sv - v l o y c  opens;

city slow 5100 lye lVm residue 000t;VrOp-
‘loam ymcg seqomvce;irni-

gution ngnt; forrst
land mgmt

~~~~ Some -- 60” Very rapid ocr> - rap id Good Lao VIo  -- Erosion ; Forest land sgo t
sand y p r o f i l e

-‘ 

- - -~~~~~~~~.~~~ 
-
~~~~~ ~~~~~~~~



6 of IS Table 45 - l o f lm dosed

Siv ul Apy oci,m tioo Classification Per- Fosation _______________ Soil Cb ians ctcr mvsic o

Soil kreevc age~~ on ~~~~~~~~~ moss
-Way Hera- free Major jand Great Group 

2 of Purest Texture imoture
~~~~~~~~~~~~~ S~~~. tiorm ~~~~~~ lesson am y~~~~~ g~ oo 

~~~~~~~~~~~~~ — 
Series— Assn, La~~~y~~~ Material Surfacr Soil Sabsool kind Fervent Prof m hr Den~~

IS 2 .600- 9-14 90.loU Croyl— iidl hay , Borolliv 5cr> fist, Clued goond bu t t e  IS Lube Lake SlI m loon Cloy busy — . 20—412” oder
3,000 ereals , and \,iir,mngidv basins sediments laminated

I - material

irrigated

Rungelamtd Osto llic hl,i ,- - v i  Ii > , mixed , Lonepice 25 Terraces Lobe S i l t  loan Silty sane - -  hO”e
ll,ip ha cgi uo Sri m c sedin cotm c l a y

loan

Typic Prospect 15 Poems Glacial Loan Loom Soon - - hO”
blap lobseolis Vise-loony. su ed (short till

slypes)

Boea lflc POse , m macil McDonald S Fans Glacial Silt loan Gravelly Gravel 2S-3S melo n SO”.
Argmbornlhu (shoot Sill silty 6 sand ho”

slopes) clay
loon

( I b i d  h , fl n-ol liv , niced Lanbcrt I Erod ed Lube silt loam Ple at i - Non e - - 50” .
O,mc rm(i,- n to cubcareomm s , boLt sediments Ird

frig id baSins s 1lt S

16 2 ,500- 12-lb 110—1 30 Crop l ond Typic Very soc . nioed Post 35 Lube lobe Silt loon Clay 50cm - - 600 —
3,000 (cereals , Sutnikvrolls basins srdinmnts

hay and
posture I-
dey luod

(may, pus- Puch.c Course-loamy, Fl atheud IS Eootsboyes Glac ial Loon or fine Lyon or sane - -  no”
tunv ,pota- Hay hob ’rolls mixed and Sill soyd y loon 1m m
toes(soor tercoces sandy
tm -cc fruits loan
S vegetables)
irri gated

Range land
Eorolfio l i ve , mined McDonald IS Fuotvl op o s G l a d l o b  Vilt loon Grovr llv m acrI 20—OS bela,. vp’ .

Ang ibnrollo and fans Sill silsy 
~Lsd 10”(gen t ly c lay

shopcsg) loon

Typic Fine , Ploco’ Crow 3 loSe Lobe Sibt 1oon i, b b> ’,coc - 00’’
Eotnoheralfs basins sediments clay

‘lOhl ic Ashy onmr sandy Or ’i,ro- s S Puns S Giuci ol Loan or cm v  or lIraVel 20-35 in 10—20” Over
Vitrur ’,lcyts sandy-skeletal , mcrr0005 00500db gruvv lby gr avr hl y I sand r i b i 1 -  iv grand

n ioed , frig id loam loan (10000 , 80
i los 10—20”

~~~~~ —- .~~~~~~A, ..s u.~~~~
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Coarse Fragments able Cater- Major Capability

hi. — Permeability Permeability Dra iniige holdisg Subclass Major Soil Ouitohle Land Treat-
KinU Percent Profile I

~
yp

~
) Subsoil Subs teeuin lion Capacity ~~~~an~~~~~~~ate ’ Problams mess and Steuccorms

boor -- 20-40” 05cr Sbus Very slow Good Lom and ISe hOe Erauion;clay I Cross-slope opers;
laminated aedvum lbs lOs alkaline sub - residue mgmt;crap-
material She V Ie soil; noil ping sequence sub-

sli ppage sorfave Eilhuge; soil
ummnd s . ie r i g ,  •gmn;
ronge l and •tmt~

3’ Solo - - 60” Moderately Moderately Good hi gh 1110 lIc Erosion; soil Cross-slope opers;
sios IhI c Ille slippage residue mgmt;Vrop-

1 Gm Itt ping sequence;mrrm-
Ole gatios mgmt; range-

land mgmt

‘U ’ , Moderate Moderotc Good Sigh lIc h ic trooion;strosg- Cross-slope opers;
Il le I l b e by cahcareouS residue mgnt;crOp-
lEe lEe subsoil ping sequence;urri-
VIe VIm gution ngnt; range-

land mgmt.

.lh y pa so -h A d - lU bebon ho”. Modrrabely Moderately Good Mcdiuo lId hIt Erosion;gravel- Cross-slope ayers;

3’ I. sand IS” uhic, s low I l le 1116 hy profile residue mgmt;vrop-
ISv b e  below 10” ping cequencr;mrnm-

gation mgmt ; range-
land sgml,

gi. None -- vU” Modrs it c hy Moderately Good Median lie 1115 Erosion; soil Cross-slope opnrs ,
show ulxa VIe ICr slippage; cal- residxe egmm ;croy_

VI le VIe careoos ping seqoesce irri-
gation ngmt; ravgv-
land ngmt

None - -  b O o  very slow Very sloc Good Median ibhe bE e Erosion ; clay Croon-slope open ;
Ills hoc cshnoil; soil residue mgmt;ceop-
b e  V I e sl ippage on ping sequenoe;sob-
Vie steep sloped sonfave tilluge;

irrigation mget;
range land mgmt -

or Nose - -  v u ’  Moderate or Moderutv or Good Median and lIe 115 Erosion Cross-slope ofens;
e o d e r o t rl y m o d e r a t e l y h i g h lIe lIc resodum egmt;crop_

P royid vap id lIlt ll h ~ p ing sequeece;mrr u-
lye lye gotmoc mngmt; range-

land ngmt -

mll y 0000 1 20—30 below ho” Moderatrly Moderatel y Good Median liv lh c Erosion ; Cross-slope opens;
)‘ i smoG lii ” slow show Ih le lIly gravelly pro- residue mgmt ;cvny~

lye ICc file below ping sequence mm ,-
13” gution sgmt; ringr-

lund mgi.t

None -- I I ” . Slos O i l s  Good Medium and hIs lI d Erosuom ; Cross-slope opens;
high Ille IlS e vla>’ey sub- residoe ngmt;crcp-

lye IVo soil; soil ping nequescc;sub-
slippage ow surfove tm ll o fe; umni -
steep slopes gas ion mget;rosge-

land mgmt
or Gravel 20-IS in 10-20” cccr Mosbrrotr Very rapid Soneohat Low Ire IlIe Erosion- C oss-slape ayers -

all y S sand profile in gravel eovessbve lVs Ills s h a l l o w
’ 
over residue mgmt;cnoy-

p laces; 80 VIe 106 grasel I susd; p ing seqsence;irno-
be lcu 10-20 g r a v e l l y  pro-  gutios sgml ; nungn-

file in p laces; band mgsn
droughtiness

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  J
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- - r i - v yosit t on Soul Cha r sot rni sli cd

O c i l  Pro m-cc ~~~~~ 
05 ~~~~jo Vr0~~~nsv

Map Ileca- tncn Major laod Great broup , ci Parent lrasurr Tectore P.

— _______ ~~~~~~~~~~~~ 
F~~jL 5 -  1 I 

~ 
S f S 1 S k I  ~_~4 ~~!_! 

I 1 —
Feet Inches bl oc,

O em deep 17 4,080- I A-i S  15-100 Leoi laiid (yy iv V ine-carbonatic Judith SO bo re s , cv Albanian Loam I,oaa or Im uan el 20-3S below Sc , Mad
frigid soils 1.008 (hoc , I ,,lciborolls gran rll y and ID” mc
sit S loamy (somu o c- , 1.5,5 sand 1,laCn

and ohs,,- , c c i,, I- ,, -
ho iv iri lga tc d

gentir to F
scdrrate br , ho ld
slopes

Kasgohand typic Vine , nvm,tno nil- Ekuh 20 Uplands Old Clad loam Cloy S,~fle - - NO” Mod
Srgmboro hi s lonitic )hillc( albanian loam sIC

(gestly
sloping to
rolling (

Abrmmptic Fisr , eonteoril- Cubes ID Sylands Old I lay loon Clay Sane - -  60” . SIC
Argiborolls lxnm t o c l hm l l s b  alluniom

(grst ly
sb op isg to
ro lling

Typic Fuse-loamy, Mor ciesdale IS 0 rrroccs Ol luaman Loam Clay bonn - -  ho” Mod
legibva-eIbs m ixed loam mM

Cmu.ol iv Fine-loamy. Str,mn ID Flood Ollav iom LoaS Loam i ,r a , , - h CU helen 10-60” enee Mad
l-haploborells mixed plains and 4 - F - i gravel

Moderatel y hO ‘dOS, lA -lb 120-150 Songrland -l I Eu Sandy, m ixed , mesic Marble 35 Terraces Sand l oam y sand Fuse —- ,
deep to 2,000 Srropsa.mestn sand
very deep
soils oith
sandy or Forest land

rof i les ow 
Entic Suody’sbmletal , Spn iegdalm 30 Terraces Glacial Ceunm lh y l,rave liv ursoo l 20-30 us 20-30” over

moderate ~~, 
hhaplouerolls mined , mcciv outnash sandy loamy sand pr a f ile .80 

gr av e l and

steep slopes, 
loam sand below 20-30’ 

sand

Typ ic Loamy-sbelvta l , Speig lm 20 Up landS Loess I Scry stony Very Stones , i ’ ,I in SIP ’ , MO~hhopbov er o l l c  sh oed , mcciv (colb unma l basiv sil t  loon snoop cobbles , 1’oot i he
slopes) igncoos ,ilt I gravel

colluni an loam

Moderately 19 2 , 250 - 10-22 120—ISO Crop land Fine-silty. SafE OS Uplands Loess Silt loon Silt > 50,10 - -  hO’s
deep and 2 .900 (vereuls ,peas . Typ ic sixed , menic (rolling clay I -
ve ry deep geuss seed 5 Anginerolls hull s) loam
soils nith lentils) —
silty pro- dey lund
f i leo 00
moderate so Raogeland boralfin Pine- silty, Thatona A>) Uplands Loess Silt loam Silt, None -- 30-40” over 3E~steep slopes. Argiomrolls mised , nesic (steep hmrl lv - d a y  compac t silty

Fores t land 0 F I c lay

Typ ic Pine-silty, Pa bouse lu Op lands Lnesn O u t  loam Oils None -- hG’ s
Aay loorr ol lo  ei ord , medic )rolling) loam

Commilic Pise-silty, Culdoell S Flood Alluv ium S ,h i loam Silty None -‘ hO”.
hhapboomro lls mixed , mes it pla ins c l a y

)Oop laquoll s) loan

Typic Fine , Latub S Flood Al lavium Silt loam silty 50cc -- 20-SO” over S11
Aegia lbolls montmnniibooitic , plains cloy or compact clay

medic d a y

Mol l ic Fist , Garfield 3 Up lands Loess Silty cloy Silty bose -- b oo
Hoploseralfs montm onillonit io , br idgetops( loam On clay loan

aenic silty tlsy or silty
clay

~ 

“ .. : T h~ ~ - i-~ ~~~~~ - I ,  —— - - -
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- - ab l y  namer- M aj O c I o1 ,,uiimli ty

Pex-meab i bity Pnrme iubaluty hlram oa ge hcldlvi 5aii~~IOs0 _,_,,,,, 6/ 
Major Soil Suitable Land Treat-

perc-ent ?~ y~~~ o S o th Subs OiL Suhst roam Class ~~~~~~di y J  ~~~~~~~~~~~~~~~~~~~ 
ProblaS- seems ~ >~~~~~5otare !

r ace 1  20-O S b ol os  vi’ . Mcdcrasc >-hcudcni tv Good Mediu m and llc lI c Erosion . cal - Cross-slope opers ,

10” in 
high b I l e b I l e  cartons sub - residue mgst;Vmnp-

jand y laces 
E lm lie soil ~iflj sequence;

SIr irrigation mgmt ,
rungeland sgml

Nnny - -  512” ‘hodcratcl ( Moderately Good ni gh lIe lIl t Erosion , cal- Cross-slope oprrs ,

slow I lle lEe yarenus sub- residue gmt;crop’
hse sail ping sequence;

irrigation agml;
rangeland .mpt .

None - -  Si, ” . , l ao ci Good High lIe h I m  krosmoo;clayey Cross-slope apres;
Ill e IVe and vulcareous residue ng.c;cnop-

IOn subso i l p ing seq;subdurface
c m  l lag r , h e r iga t  ion
m g at ; r a n g e b a n d  a ga t ,

Noo n - - i l l ” . Mod erately Mo d c r atn l y  cued bh igh lIe lid Erosion; cub- Croci-slop e dyers ,

shea c h ow bI le Ille cocoons sob- residue mgmt;crap-

lye lye soil ~ i58 sequmncr;
i rrigation mgmt ;
nungelond sgml

Nravel MO Icc 40-hO” over Moderate Very rapid Moderately Medium and bin lIc Erosion; deep Residue sgml .

and 40-60” gravel good high lhl e over gravel; irriga tion apt.

sand 
va lv ar rous
subsoil

None --  nO”. Oery rop id I cr ,  ra pid Eu v e os ine  Low V l l v  - -  teosmon; sandy Rangeland management
yrofu le;drnughti-

Geaxci AU-S I in 
20-30” oV~~ Smry rap id Very rapid Excensine Lou Els -- Enosino; mod ,  Eamgelamd h forest

• sand profile;80 d 
deep 00cr gravel land management

below 20-30” V sand;gronelly
prof il e

StoOc- , ic- Sc is nIl”. Moderate  Moderate  Good Lou v h s  -- hirosunn;stocy Forest land .gmt.

Cobb bos  - prof i le ymofmSe;cteep

o grou- ~I slope s

None - -  600 Modecately Moderate S toed Oigh lie -- Emosnon Cross-slope opems ,

Slow moderocely h l l e  residue mgmt;crOp ’

s low lye p ing nequ m ncm

None --  30-40” over Slow Slow Moderately Medium lIe -- Erosionh mod, Cross-slope epers .

conpac t sxjty good bI l e deep over cloyey residue eglmt;crop-

c lay lye material ping sequevdm

None - -  600 Moderate Moderate V Good Ih igh  l i e  -- Erosion Cross-s lop e opens;
modera tely h U e  res idue mgmt ;Vr Op-
sboo lEe ping sequence

None -- SOn Moderately Moderately Voweohat Ibigh 110 -- Msgh seasonal Drainage

s l o w  slow or peon outer table

impervious

Monte -- 20-3D” over Sb .  Slow Somewhat Mediam Ills -- Wetne ss;m oder- Sroiooge

compact cloy peon utely deep over
cb ayey  m a t e r i a l

Nose - -  lu l l”  Moderately Moderately Good Med ian 0 lye - -  Emosion;c buym y Pe rmanent cover

s low or slow slow or slow hig h Vie peofile
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Table 45 - Coetonmued

Soul Issociation Classification Pee- Position 
Soul ~~aractmrmsti cs

So i l’ fib . 
ce~~1 

________________

Map Elena’ Er.. Major land Great Grosmp Purist Tmatare Teatore

Gro u ps ~~~~. tionm ~~~~~~ Smoaam use or Sumbgro.ap ,~~~~~~~~~ L,,_ ,,,,,, Saeiesj  
~~~~~~ Landscape Matmrial ‘S.arfave Soul ~~ Kind Percent £~~~~~ e

20 1,800- I S - h O  110-120 Cropland Typ ic Fise .silsp ,  •iand , Athena 60 Uploads Loemi Silt So Silt loam None -- 6 00

2,200 (cereals 0 Hapbooerolls menic
p.am).dryiausd
(a l fa l fa ,
cereals amid Typiv Fise-silty. .iaed , Lance 10 Up lands Loess I Silt loan Silt loan None hoe

pamture ) - Seror thont s calcuresam . .esic )ridgetops locastetne (laminated)

irrigated 
aasd iusith material
mloeem)

tangelund
Cub ic Pine-silty, mined Reaedon 10 Footsbope s Loans Silt loam Silty Imone 20- 30” ov.r ’

ArgiaerollS meoic (gently vh f loam ilapey

slop ing) material

Typ ic -
Haploaemolls pine-silty, miied , Tacamnon S Upland s Loe sm N Silt Ivan Silt loan hone SO-MO” onCe

)Pachic) sesce )so~t6 basic bedrocb
m lopes) igneous

Ciaalic Coarse-silty. Mondovi 2 Flood A lbaviaS Silt loam ‘,ill loam None -- m,O”

HaplexerolSs mined , medic p lai ns

21 2 .200’ 20-26 100-140 Crop lomsd Ibrsp ti c F ine , her Peeve 40 Uplands- l.oess hilt loan Cloy or mown ._ 20-30” emmr

3 .000 )cereals .pess , yalenerolls moetmorilbositic , hu lls)near- silty c lapey

huy,pautuee . )Paleudolls) mesic by bend I clay material

N gross need) 
gentl y

dny land sloping

(a l f al f a ,hay. Ul tic Pune-boaey,eioed . Larkun 15 Up lands- Loess 1,11 l oam iib ~ ’ bin, -- il l”

I pasture)’ Aegmo erolld mesic hulbs( gent ly clay

irrigated •mod erateb y l oam

Fore st land 
sloping )

Rangeland Typic Course~ loamv , Bershubl 15 Oplaods- Glacial Coon no Gemselly Sand i Au 3~ boian 
20-40” osar

Serochreptd niced mcdiv h, b l s (strep hull silt lea loam gravel III i n, pro- gravel

I h i ll y) lil y . 00
(v-lo s Al l - 411’

Typic Fine-loony, Tehoa II Il y lavd o - hcLd Grand ly i.raoelly i.rueel Ac - >, in AU - 40” itmir

Srgiserolls ciumd , mesic h, Ih , I , m e , ~- igneous loam c l a y  N sand I’i~~m l h .  bedroc k

and n u l l , :  r i  loam

Lithic Loamy_ sbeletah , Lacy S Splmnds ’  Loess N Slovy l oam uimm emely - t iny, , 30-NO on 10-20” oven

irgiudolls mixed , .esmc h i l l s  basic sn owy vobbles profile b rd rcil

(tmg icernlls) (lentlp to igneous c l ay  • grind
m teeply rock lam.

- L suit 
sb u p m s g (

Oegiabbolb s ::tmoriuonihid 
4 FIned Alb u d iom - - I I S  loam “ i b m ,  sen. -

22 2 , 200- 25- 31 00-110 Forest band Hapludulfs Pine-silly, siomd , -- 100 Ilplands- Loess - - - - - --

5.500 
frigid S odh y once hnlls (geotly cbayey

Cmnp lond (hay, and 
loamy, fr igid O moderotely material

pas ture , ond 
p ~

- Cryundmpts

-~~ 
~~ .i ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
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~1~_± 5htcs Soi l ~ iabu5 ies and Interpretations
Total Snail’ Range ofl

c80x se Fragments able Outer- Major Cmp.itihity
Permeabil ity Permeability Drainage holding Subclass ‘6 

Major Soil Soit.imle Laud Treat-
Und Peeu,’est Profile Depth Subsoil Smmbstne .m Class Cmp~~~~3~~,,_ ~~~~~~~~ g~t~~—

’> Pooblisa sent amid Strtmctmma’e 5 ,,

— -‘  nil” ’ Moderate Moderate Geod High Ile ,I l l e , lIe Erosuuem;feee Cross-slop. opers;
lVe ,Oie b I l e  bite below 30” residue mfmt;crop-

in same anus ping seqiamumoe

-— 60”. Moderotely Moderat ely io~d Loom and lye --  Erosiow; xol- Permaneet cover

ala. m b .  Median vmr,000
laminated
profile

Ouin -- 20-30” unnr Moderately Slow Good Median and lie lie Eeosiow;meder- Crocn-sbope opers;

d opey slow high I l l e  I I I .  u t e ly  deep amer residue mpo ;crop-
material  d opey material ping meqvaence;msb-

sos-face tilbm$c

None .- 30-40” over Moderate Imper sunum s Good Low maid I l l e  l Ilt Rromuow;mode r- Crosm-slolme opers;

bedrock median and y deep user residue mgat crop-
bedrock ping sequence

None - -  545”. Moderate Med e r mne 00 Moderately High l l c lIt Frost hazard Residue managemen t

umpm rn iosus good

None -- 25-OS” ones Slow Slam Moderately Med,an and II, 110 krssmow;moder’ Cross-slope opers;

~ba oey good hig h Ille li lt otely deep over residue .gms;cmop-

material lye lye clnyey material ping sequence: sub-
surface ti l lm l e

None - -  sd” u Moderate Moderate Coed High I l l e  I l l e  Eros ion Cress-slope oj’ers;

l ye lye residue •pt;crop-
She Vie ping seqmaeoce;

forest land .1st.

Sand I 20-36 below 20-40” over Moderate Very rcp id Good Low and lIe lie Erosioe;moder- Cross-slope opero ;

graxvl ID” us pro- grave l median bIle b ile Osely deep 00cr resudse mpt;croP-

fi le; MU 
IVe lot gravel ;gruvel by p ing sequence ;

below 20-40” vie below 10” in forest land mpmt .
p ro f i l e

Gra snl  Al l-SI in 20-4 1)” 00cr Modera te ly  Imperviou s Good Los lye -- t rosuon ,.oder’ Cross-s lope opens ,

N sand profile bedrock slow VIe utely deep over ressdoe mgmtltcop-
bsdrocb;grasel ly pi ng sequence;
profiie forest band egmt .

Stones , OS-NO in 10-20” 00cr Moderatoby Impervious Good Las Vis -- Shallow over Rangeland sgml

ROhbl es profile bedrock slow v Ils bedronh ,stooiy

o granrl prof s le

None -- 20.30” ove r Sloe Slow Soeen)mae MedIan 1110 -- Wetsess;meder- Drusnoge

cempuct c lay poor ately deep over
clayey muteriol

-- ‘- 20-bO o over iloderute --  Good and Median yIn - - Eeo siow; med en- Continued ra rest

dlayey •edera tely ately deep over lnnd egmt;cross-

materi A l goad d opey material slope npers;resu-
due mget;sub’
nur f ane  tilbuge;
cropping sequence.
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‘10kb. 45 - Continued

Soil Aouocia g ion C la osif in a siow Pee. Position - 
— “Coil hafiyfTeristuss

Soil Pemem. ag.~1 on Coarse Fragments
Mug. El.ea- Er.. Ha2or band Go.at Smoop of Forest Teot ure Teotiu’a ~~~~~~~ Psa

Oeosmps ~~ lion Presi - S.mnon ass or Smmbg ro qp Family Ser ins~’ Aasrm, Landmc .pe Mater ial  Surface Soil Subsoil fj~ d Perc en t Pr ofiie Depth I

Sha llow no 23 2,500- 10-18 b -lb Rangelamsd Lithic Loamy-skeletal , Ciu.edln 35 Uplaedm Sodi- Stony loam Stony Stones , 20.35 is 11-20” over Ha~deep soilm 4 ,00E Ce-yoborolls sized (steep and menlo.-1 lea cobbles profile bedrock
outh stony. Por ou S land hilly) rock I gravel
graneily
loanS’ pro- Cr opband(hap . Pmchic Marcet sa 30 Dp lamm ds Sedi- Grace lly Very Stones , 20-3S an 40-60” 00cr N~~f i l m s 00 pas ture , Cryobornlbs Loamy-skele tal , (steep and mentary loo, g rit t I l y  cobbles p r n f u l e  bedrockn r u t m  ce tea ls  and miu.d hilly) rock or stony S grovelo steep same n.ge. loamsb opus. Kohl., N tree

frsoits)-irs’i-
gated(cereals)- Umlallis Pine-silty, mixed , Lonepiee 50 Terracen Lake 5115 beam on Silty Oust -‘ 60”. Mo4
drylmn d Maplargids memio (gently sed iments very f000 clay $1.

slop ing) sandy loan loam

Typic Loamy-skeletal , Garbet I Uplands Sedi- Very stony Very Stones. 35.80 in 40-65” over
Cryochrepts ab ed (Steep and mentary sandy loOm siony cobble. profile bedrock

bil l y )  ruch sand y 0 grav el

TOrmionth.ntic Sandy-skeletal . Doninic I Pans , Slao iml  very loon
Maplohorolls shoed terraces N oatsash cehbly sandy Very cob- Cobbles . OS-MO in bS-20~’ over

f iaod lou. h ly  on gravel  h pr of ilt ; 8O gruon l  N sand
p la ins  gravel ly  sand below 10-20”

loamy
s and

Shall ow cold 34 4,000- 13-16 70-95 Rangelund Lithic  C lape y -ske le tu l , Magi nni s 21 Spla nds Sedi- Cloy b oa. Very Gravel SI-NO below 10.20” over NmE
soils aith S,SO0 Mapboborolls mont.orllbonitic (steeply seVtary gmaeclly 10” bedrock 11.
roc k y, loamy rolling) rock clay
profiles on l oan
strong lv
eatr ame ly steep Typic Leap, mized , too- Cabba 21 Upland s Sedi- Loin Loam None -- 10-3D” over MnØ
s lopes , Umtorthentn narcosis , frigid , (s teeply sensory sof t s i lty -

shallow ro lling ) rock shalt

1,05540 Loaay—akeheeal , Spring Creek II Uplands Sedi- Loam Very Stowed , 3S-8D below ID-3D” over Mae
lloploborells nlaed (steeply meotary gravel l y cobble s , IS” bedrock

Tolling) rock N stony N gravel
loam

Typic Fine-loamy, miaed Quuigle y 12 Pass , foot- AlbanIan Loim Loan hone - -  6 0 0
Hoploborol is slopes , I N sedi.

soales menta ry
recb

-~2S 6,000- 30-80 U-SO Othee Ceyochrepts - - --  100 Uplands Sndi- - -  - -  -‘ -- 10-60” over Nil
50,000 4/ (steep mentary bedrock 0e

Purest band— and mountains)  N Ig- -
neous rock -

Range buod Rock lund I volcanic

Moderntely 26 1 ,700- IS-NO 0-120 Forest Cryowdtpts Ashy over loam y I -- 105 Uplands-mIss Acidic -- - -  -- --  40-hO” over N.E
deep and 10 ,000 band 4/ and coarse to loamy~ (mountain Igneous bedrock or
dn.p soils — 

Crynshrtpts, skele ta l , n ioed , s lopes) and rock , flu- grovel
stony, Crpntheds frigid terraces viol till
loamy pro. volcanic
f i l e s  high sub 0 sedi-
in quarts ow sensory -
strong So rock
entremely
steep slep.s.

-me
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(Ic. Soil Qaabit i es amid Interpretation s
Total Avail . Sang. of~

p shIn .ater - Major Capabil ity
• ~~i 

Per meability Permeabality Drainage holding Subclass Major Soil Suntab le Land Treat-

P erc unt Prof i lu _Uppp~y Subsoil Ss.bstr.an Class Capacity z~~~- I re gq~~~_ Pnobl n mens and Strsuxlauees

N 20—35 is 10-20” 00cr Ned.rat. lepernuous Good Low Ole , .. lr os ion ; sh a l lon  kangeland and
3.5 ps-of i lm bedrock V I l e  OocC bedrock ; forest b and mgmt .
mmml O i l s  stony prof i l e

pms , 10-31 as 40-60” over Modneate Impervious Good Low Si.  - -  Er ossow ;stany Ra.sgeland N forest
Plan profile bedrock V i l s  profi le  land man agement
imenl

I •. HO”. Moderately Moderasely Good High h iDe  lIe Eeooaon ;ooil Cs-ens-slope vpees;
slow slow Ilic lIlt slippage residue mgml ;crop-

lye ping s.qua.nce;irri-
gatuon mgmn;ronge-
l and management

ens . 3 1-NO in 40-hO” over nup id lipeevious iscessive Los. V i le -- Erosiow;stowp Forest band
hI.’ prof i le  bedrock O I l s  profile managament

pave 1

~~hbes . O S-MO on 10-20 ” over Very rop id Very rap id Good Low Vis  I I I .  Ero m iow ;skab low Raogela.sd I forest
~~~ .1 N profilt;05 gravel I sand I l l s  over grovel and land mgmt;resid se

below 10-20” IVe smn d;cabbly pro- mgmt ; i r rugat u on
file;deougktinesm mgms ,

~~~ I 3D-NO below 10-20” over Modera tely Impervious Good Low VIe -, Erosion;skab low nangeland
10” bedrock slow Vile over bedrock; manoHement

gnov ell y
prof i le

10-20” over Moderate I.pervioos Good Los Vile — . Erosion; shallow tungeland
soft silty Oils 05cC bedrock management
shale

~~ es , O S - S O  below 10-20” over Moderate Impervious Good Low VIe -- Srosiow;shallow fangelond

ebb s . 10” bedrock VIle oven bedrock;gruvelly management
pavel profsle ;  culcureows

subsoil

1.me .. ho” . Moderate Moderate Good Migh l I l t  -- Erosion; cal- nongel ond
lye careosu s below IS” mgm t ;residue
VIe management

ID-hO” over Medtrzte to .. Good to Median Ville - - Cold c l ima t e ;  --
bedrock impervious poor Vi his high elevations;

oteep slopes

- - 40-60” over Moderate -- Good Median VIe -- Eros005 ; Continued

bedrock or V i le stony prof i le fores t land
gravel management

-~~~L~ .-
’
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Tab le 45 - Cowliscird

S~iT Vi~~~ biibon -~~~~ LIasmiriCtIl On rer- eonv,a, ~~~~ os u  n na ra ct e r isn ,r s

Soul Precut a;r~
’ on Coarse Pragmom to

Map E lena-  free Major l and rn a t  Group of Pareos Texture Testore

~~~2iio~~ ~~~~‘ -~~~~~~ ~
yy
~!~ 

Se.soO use or~~~~~~ ou ~~~~~~~~~~~~~~~~~~~~ ser ues V Anse . ~~~ 45xa e Mater ia l  Surface So~~ Subsoil K i n d  Percent  Prof i I e~~~~~~
Font Inches ‘5jj~

Sha b xs to 27 5.000- 20-50 30-00 Purest Crya nd tpts Coarse’ loamy, - -  100 Oplands -mtns A c i d i c  “ ‘‘ .. -- 20-60” over

moderately 10,000 band 4/ and suord  (s teeply igvrox d hedrac k

deep n.rp Cryachrepts . sloping) roct

cold so i ls Cryothods
auth gravelly,
b uany profiles
on strong to
eutr.mely
steep slopes.

3M 5 , 000- 14- 2c 50-90 kangeland Cey oh ora l f s , F ine  loamy to - - 105 Oplo.nds Acidic ‘ - -  - -  - -  10-ho” over

4/ and 
sandy-skeletal . (hxlly) igneous bedrock

Forest land- sized rock
Cryotheds

Cropl and
(hay and
pasture).
dryiand N
i r r iga ted

29 0.500- 18-30 50-80 fores t IaoiJ~’ Cryoboralfs Pier-loamy so - -  100 iplands icidic -. -- ‘- 10-hO” one,
8,000 loamy-skeletal , igseous bedrock

Rasgeb and and shoed rock

Cropluod Cryotheds
( l imi t ed

• to sane
hay)

1/ lased on data 5i~~~ariaod during l9b6,
ZI Only soil  series names that  have a status us reserved, tennutine , or established are listed,
3 ,! Di f f e r ences  of to tal  percentage in each soil associa ti on fran bOO percent are inc lus ions  of other soils and land types.
4 For the upland forest  soils . the above characteristics and qualities have been extended from a limited amount of survey data,

A d d i t i o n a l  data and band use interpretasions for forest soils ore ovailakie in the Forest Land section of Appeodio VIII , Land
Measures end Watershed Protection, These areas include Nat iona l  Forest and adjacent sen-Federal foresn lands,

5/ Misce l laneous  1usd typeo.
6/ Preseetly irrigated cropland ,

Si0JtCE~ N a t i o n a l  Cooperative Soil Survey,

~ 
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t n a r a c n r r t s s t v s  ____________ 
xOsi Svu *l le ies  tea loterpretat000s

________ 

~~~~~~~~~~~~~~~~~~~n~TI-  Range 5f! 
— -

Coarse Fragments a b l e  Cater ’  Major Capab i l i t y
Mture Perm eability Perme ah ilit y Drainage holding iubcbus s 

b/ 
Ma~ur Sou l b uutak le Land c,-at

Iis.l Percent P r u f u l !~~g~~ Rubsa i l  Sub st ream C l a n s  j~~~~~i!j _ Dryl and I r r i g a t e d —  Prob l omu mesl and Stnsct nsv s

- -  -- 20-hO” over M o dera te  -‘ Good Medium 
~~ 

node I y deep fore st land
bedrock no r aP id  over bedrock manageM ent

- il Erosion Continued
- -  - - 10-60” oser Ka1,id --  Coed Median 

51Cc shall over bedrock; rangeband I
bedrock i lls gravelly profulr forest lund

managa-ent

‘- -- IS-hO” over Rapid - - Good Median SIn - -  Erosion;  Con t inued  fores t
bedrock S h e  g ravelly  pro- 5 eaognlaod mgst .

V I l s  f i l e
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Table 45 contains information about each soil association
shown on figure 7. The symbol listed in the second column on the
table is the sam e symbol shown on the Soil Association Map .

The table is organized to show land characteristics , and
the characterististics , qualities , and some interpretations of
soil series representing the dominant and the contrasting kinds of
soil in each association . The first six columns show some general
land characteristics for each soil association. The next 11 columns
show characteristics (permanent soil facts) of individual key soil
series that represent dominant and contrasting soils. The follow-
ing four show qualities inferred from the characteristics of these
soils , and the last four columns show interpretations concerning
agricultural use based upon the foregoing soil characteristics and
qualities. All of the representative soil series listed have status
in classifications . A blank space in the soil series column indi-
cates that the soil series name has no class ification status.

The “soil groups” column shows soil associations that
contain soils having broad similarities in some important charac-
teristics, frequently identified with a position on the landscape.

The “percentage of assoc iation” column shows the extent of
each soil in an association . Differences of the total soil per-
centage in each association from 100 percent are inclusions of
other soils and land types . For example , association 11 lists a
total of only 55 percent. Knowledge of this area is limited, so
45 percent of the area consists of inclusions of soils that have
not been defined .

Terms listed for permeability of water through the subsoil
and permeabili ty of substratum are :

Very rapid: Over 10 inches per hour.
Rapid: S to 10 inches per hour.
Moderately rapid: 2.50 to 5 inches per hour.
Moderate: 0.8 to 2.5 inches per hour.
Moderately slow : 0.2 to 0.8 inches per hour.
Slow : 0.05 to 0.2 inches per hour.
Very slow : Less than 0.05 inches per hour.

Terms listed for total available water-holding capacity are:

Low: Less than 6 inches in profile.
Medium : 6 to 10 inches .
High: More than 10 inches in profi le.

The irrigated capability subclasses are an interpretation
of limitations and hazards of using only presently irrigated lands .
Many areas not presently irri gated may be potentially irrigable ,
but are not included in this classification .
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A dash in any column indicates that the information is non-
existent or not pertinent.

Table 46 shows the estimated acreage and proportionate
extent of the soil association by states.

Many of the soils in this subregion are rocky having
developed mostly in glacial materials . The inextensive bottomlands
show only three soil assoc iations having soils with res tricted
drainage, as compared with many associations having excessively
drained and rapidly permeable subsoils and substrata.

Table 46 - Soil Associations Acreage by States , Subregion 1, 1966

— Soil Association
Map

Nape Montana Idaho Washington Total Percent
(1 ,000 acres)

1 St. Jo. - 75,0 - 75.0 1.3
2 Haplaquents . 90,0 - 90.0 0.4
3 Garrison-Springdale - 45.0 45.0 90.0 0.4
4 Springdale-Marble - - 10.0 10.0 Tr.
S Bonner-’Springdale - 440.0 560.0 1,000.0 4.4
6 Hesseltine-Athena - - 80.0 80.0 0.4
7 Addy-Bonner - - 160.0 160.0 0.7
8 Chanokane-H amilton 500.0 - - 500.0 2.2
9 Yeoman-Blanchard 200.0 - - 200.0 0.9
10 Dominantly Cryob oralfs 500.0 15.0 - 515.0 2.3
11 Donald-Phlipsburg 425.0 - - 425.0 1.9
12 Domin an t l y Cryoboralfs 2,850.0 - - 2.850,0 12,5
13 Tenibac-Cabinet 350.0 20.0 - 370.0 1.6
14 Porthill-Bonner - 2 10 .0  - 210.0 0.9
15 Round Butte-Lonepine 240,0 - - 240.0 1.1
16 Post -Plathe a d 190,0 - - 190.0 0,8
17 Ju dith-Ek ah 330.0 - - 330.0 1,4
18 Marbl e-Sprin gdale - 150.0 150.0 0.7
19 Naff-Thatuna - 20.0 115.0 135.0 0.6
20 Athena-Lance - - 160.0 160.0 0.7
21 Nez Perce-Larkin - 115,0 90.0 205 .0 0.9
22 Dominantly Hapludalfs - 2 10 , 0  - 2 1 0 . 0  0 . 9

23 Cheadle-Marcetta 450.0 - - 450.0 2.0
24 Maginnis-Cabba 140.0 - - 140.0 0.6
25 Dominantly Cryoboralfs 2,140.0 60.0 - 2 ,200 ,0 9,~
26 Dominantly Cryoboralfs 5,846.6 3,365,0 862,8 10,074,4 44
27 Doui inant ly Cryoboralfs 1 , 100.0 - - 1 ,100,0 4.6
28 Dominantly Cryoboralfs 440,0 - - 440.0 1.9
29 Dominantly Cryoboralfs 220.0 - - 220.0 1,0

Total Land Area 15 ,921.6 4,665.0 2,232.8 22,819.4 100.0

~~i~ce: National Cooperative Soil Survey.

Interpretation and Evaluation

Table 47 relates the land capability classes to the Land
Capability Map , figure 3. The Land Capability Map is highly
generalized and a specif ic capability class on table 47 may not
be shown. To determine the land capability of any particular
area , refer to the soil association symbols listed in the second
column of the table and then locate the area of that symbol on
the Soil Association Map , figure 7. Table 47 also shows the acre-
age and extent of the dominant land capability class for practical
segments of the landscape .
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1.61. 47 - Su any and Dlstruhntia,. of Land Capability Clsauas , Sudsr .guae I , 195.6

Dint nibs ti.., by Soil danoclationsi!
toll Inn.ntorued

bus acua tusm 1,000 1 .000
Land C.gmbillty Claasen Cap Syabals.Y Acnss Perc.nw ~ucresJ!

Clau s I - Soils Sm Claus I ban. so limi tatiuwu or hazards-
Th.y an. adapt .d to all  05.5 .5th a minima uf cqqn.evatiun
trintaunt ethor than standa rd conditioning o.u.n, _ - - - 1.0

Claas 11 - Sails in Claus II 5 m m  fan linStatians or
haza r d, . Su.pl. cnnu.rvatl..s practices or. mnd.d when
csl tinat.d , Ihey me. ssi tsd to caltivat.d crops , pastor. ,
range . nuodlaed or s il d I l f e ,  2 90.0 0 . 4  41 5. 1

Claus I l l  - Soils in Class I l l hone sans lumitati uwu and
hasnetis than thos, in Claus I I ,  They e.qsutn. asurs difficu lt
or c pleu 000se rv atuon peocticos when c u l t i v a t e d -  They are 4-9- 13 .14
suited to cultiv ated crops , pasture, rssga , souji and or 1 7. 1 9-2 0 - l I  1.110,0 9,2 1.131,5.
slId life .

C l u s s  IV - S ou l s  us Claus  IS hay. gri stor liaunatsons and
hazards thsO Clans Ill , Still son d i f f i c u l t  se oom5’len

auur .s ire nuadsd shin cultic .t.d , Th.y are suited to h - i  - -c.’ -
oul tu nu to d irepn , pasture , ring., s.edlsnd or a u l d l u f e  I l - I S - I S  2 . 260 ,0 9 ,9 3 , 00 3 .0

Class  V - So i l s  us Class  S bane son lu .u t a t i on .  than Claus
IV, - They ore gener ally tssuuuted far cultivation , but are
se ll sauted for gra zing .n~ fores try use. They require
good .anage .ent pe a c t , ces ._ ’ - - - 1 4 4 , 0

Class  VI - Souls in Class V I have nevrre lu au n a t i ons  or
hszaeds thst multi than generally unsuited for cult ivat ion.
They are suited largely to pantiur. , range . noadlsed or 10-12 -22
n i l d iu f e . 3-lb - 7 15 ,199.4 66,6 11 ,30,7,3

Class ill . Soil. ii Class VII h.ce vety severe
limitations and hsisrds that nab, them g.n.rally unsuited
fur cultivation. They are suited to gr .aung, nonco eecu o l , 4-18-24
uooulland or sildl ufe , 2n-29 95.0.0 4 .1 1 .56 .0

Claus 11 1 1  - Souls and land foris in Clans V I I I  have
lu sh t a t l o n s  and hauards that prevent their use for
vol tuv ated craps , posture , ran ge or woodland. They
e u ,  he used for recreation , u u hdlu f , er aster supp l y. 25 1 ,200.0 9.7 1 ,106.4

total Land - 12 .819,4 IOO.il 22.819 ,4

!‘ class I and 10 percent of other capability classes may be i n c l u d e d  iv areas of Class  I I .  hIp to 25 pe r c e n t  of other
capability clauses may be included in Classes I l l  and IV . Class V and op to 40 percent of other csp ub ih it i classes
may he included us Classes SI . III . and VIII. Is arm s of rainfall less than 12 inches , large areas of Class VI
can be potential Classes I through Ii uher. irrigation nater is .vailnble .

/ Refer to the Subregional Soil Association Slap. figure 7.
3/ Taken from t ab l e  i .
r cap ab ility Classes I and S ure d i s tr i b u t e d  iv small segregated areas over segments of the landscapn . ilanv scull areas

could nut be d e l i n e a t e d  on the sup. This added detail , althoug h still genersli.ed , is cosoensurate with tSr subregional
level of genre alu iat ion

Source-  ‘.a n i o n a  I Cooperative Sail Survey sod U.S.D.A. Conservation Needs lnvento.’y adjovted.

Classified on table 48 is the dominant water storage
capacity for each soil association in Subregion 1. Each class on
the table relates to a similar class on the regional map on Water
Storage Capacity, figure 4. To locate those areas having contrast-
ing water storage capacity in the upper 5 feet of soil , refer to
f igure 4 , to figure 7 (the subregional Soil Association Map), and
to the following table. The class letter symbol in the first
column and the Soil Association Map numerical symbol listed in the
se cond column may be used to locate those areas having contrasting
water storage capacity . Complete utilization of this storage can
contribute a more stable and sustained streamfiow .
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Table 48 - Water Storage Capaci ty of Soi ls Generalized to the Soil
Assoc iations , Subregion 1, 1966

Soil
Classes of Association 1,000

Water Storage Capacity!! Symbols Acres Percent

Cl as s A - Water s torage
in the soil profile more
than 20,000 acre-feet per
township. 2-19-20 385.0 1.7

Class B - Water storage 11— 13-14
in the soil profile 10,000 15—16-17
to 20,000 acre-feet per 21-22 2,180.0 9.5
townsh ip.

Class C - Water storage 1-5-6-7-8
in the so il profile S~0O0 9-10-12-26
to 10,000 acre-feet per 27-28 16,994.4 74.5
township.

Class 0 - Water storage 3-4-18-23
in the soil profile less 24-25-29 3,260.0 14.3
than 5,000 acre-feet per
township.

Total 22,819.4 100.0

!/ Measurement of the water storage capacity is limited to the
upper 5 feet of soil or to bedrock .

Source: National Cooperative Soil Survey .

Cove r and Land Use

The four major cover and land uses , as defined in the
glossary and explained in the introduction have been summarized by
acreage and ownersh ip on tabl es 49 through 52. These broad cate-
gories have been determined both on the basis of cover and use.
Cropland is more specif ically a use category . Forest land has
more than 10 percent forest cover. Rangeland areas have broad
rang e cover characteristics. Othe r land includes land specif ically
based on use such as urban , as well as that based specifically on
cover characteristics such as rock and sand dune areas. The four
major categories have been generalized for presentation on figure 8.
Since this information has been generalized , isol ated areas of
different cover and uses may occur within the broad patterns .

(Narrative continued on page 75)
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Table 49 - Cover and Land Use by Ownersh Ip . Subregion 1 , 1966

Ownershi p Cropland forest Land Rangel lun d Other Land Total
11 ,000 ac res l

Depart.ent of Agr icu ltu re
Forest Service - Il ) ,794,7 2b1.6 434.7 11 ,491.0
ot her Agrlcult iurc’ - - -

- I(1 , ”14 26 1, 6  43-I . ” 11 , 491.0

Department of the Interior
Bureau of Land Management  . 2 5 4  ~i 26 ,5 11. 2 29 2 .0
Bureau of Indian Affairs-i! tuS h 1 133 .1 33.6 812.2
‘uational ParE. ver5l ~~ ’ . 5 5 2 . 1  19. 11 84.5 tuSS ,7
Fish 5 Wui d l if e Sv’ri i~~u’ 1.6 5.0 14 .1 2 . 0  2.’ 7
Bureau of Reclaitatuon - - .1 .1
Other I nterior - 1 . 1  I

“0.2 1 ,398.4 I52 l 131.6 I , ’04 I

Department of Defense - - 1.0 S 4 10. 4

Ot her Federal - - 3.1 3 1
Federal Subtotal  “I l  2 12.193 I .15), ‘. 579.8 13 ,296.5

St at ,- 9.5 9 14 .” 1-1 9 . ” 65 . 0 1 , 1 3 6 9

County - 5.0 - 18. 7

MUnicIpal - 5,0 - 22 .0 2’ .0

P u b l i c  To t al  79,7  13 ,1l” .8 606.2 684,5 14 ,488.2

Fru it,- I ,’t .u l I , 4 ” 2 . -l 3 , 114 . 3 1 ,09 1.9 b42.6 8,331.2

Total Land Area 1 ,552,1 18 132 - I 1 .698,1 I. 52’ .1 22 ,819 . 4

1/ Priva te lands hi-Id in trust by the Feder.u 1~~ overnment, 
-

~
‘ource : C o m p i l e d  hi- the Land and Mineral s A n  Group from th~ U.S,(I.A .  l O n- ,,’ r- i , i t l ’ , r l  Needs

Inventory , ri- c t  Survey , and oth er sources,

Table 50 - Cover and Land Use liv Ownership, State of Idaho , SubregIon 1 , 1966

Ownership ~!~~~
and Forest l and Rangeland Other land T o t a l

(1 •O’S5 .u~ rc’’i

Department of Agriculture
Fore5 t Service - 2,086,6 21. 0 13- 3 . ’ 2 ,146.3
Other A g r I C u l t u r e  - - - - -

- 2 ,086 ,6 11. 11 138. 7 , , 141’ 3

Department o f the Interior
Bureau of Land Management - 99.0 26.0 11.2 136.2
Bureau of Induan Affairs i- 35 .3 13. 4 9.8 4.0 ‘1.5
Nat i onal Park Service - - - - -

Fish S W i ldlife Service 1.6 - .5 2 2.3
Bureau of Reclamation - - - -
Other Interior - - - .1 

_______

36 .9 122,4 36,3 15.5 2 1 1 . 1

Department of Defense - — - 4 ,5 4 ,5

Other Federal - - - 2 , 7 1. ”
Federal Subtotal “

~~~~
‘
~~
‘ 2 ,209.0 S” .3 2 ,404 .5’

State 4 371. 11 - 2 ,3 373 ,7

1 , -h i nt S — - - 14 .5 14 ,5

Munic lpa l - 4 ( 1  - 3.2 7 ,2

Public Total 37,3 2.584 .1) 57.3 181.4 2 ,860.0

Priva te Total 255,0 1 ,515.0 19.0 16. 1) 1 ,805,0

Total Land Area 292,3 4,099,0 6.3 I0” . 3 4,665.0

1/ Private lands held in trust by the Federal Government .
Source: Compiled by the l and and Minerals Work Group from the U.S.D.-’i . 1 n,vv,- r\ at i o r i  Needs

Inven tory, Forest Survey , and other sources .
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Table 51 - Cover and Land Use by Ownership , State of Mon t ana , SubregIon 1 , 1966

Ownership Cropland Forest Land Rangeland Other land Total
(1 ,000 acres)

Department of Agriculture
Forest Serv u~~e - 8,206,0 234,9 296 .0 8,”3tu ,9
Other Agricul ture - - - -

- 8 ,206. 0 2 ,  .9 290.0 8 ,736.9

Department of the Interior
Bureau of Land Management - 152, 3 - - 152,3
Bureau of Indian Affairs-i.! 31 .1  4611 . 3 103 .8 2 3 .5  6 18,8
Nat ional Park Service - 552.2 19,0 44.5 655,7
F i s h  S W i l d l i f e  Serv ice - 5 0  13 .6 1.8 2 (1 .4
Bureau of Reclamation . - 1 .2 .4
Other Interior - - - .1 .1

31 ,1 1 ,169.8 136.6 110.2 1 ,447.7

Department of tlefensr - - . ,1 - I

Other  Federa l  - - - ,3 .3
Federal Subtotal 31.1 9 , 375.15 37 1 .5  406 , 1, 10 ,185. 0

State 6 .2  4 5 3 . 4 1 4 2 . 7  4 5 . 7 646.0

County - 1, 0 — 1. 4 2 ,4

Municipal - 1. 0 - 6.1 7,1

Public Total 37,3 9 ,831,2 514.2 4S .8 10 ,840,5

Private Total 806.1 2 ,876, 8 556. 2  542.0 5 [ ‘ 9 1 . 1

Total Land Area 8 4 3 . 4  2 ,708. 11 1 ,370. 4 999.8 15 ,921 .5

!/ Private lands held in tru7t by the Federal Gov ernment ,
Source: Compiled by the Land and Minerals Work Group from the 11 , S,D .A. Cen-iervation Needs

Inven tory, Fores t Survey , and other sources.

Table 52 - Cover and Land Use by Ownership, State of Washington , Subregion 1 , 1966

Ownership Cropland Forest Land Rangelun d Other Land Total
(1 ,000 acres )

Department of Agriculture
Forest Service - 502:1 5.7 - 507.8
Other Agriculture - - - - -

- 502.1 5, 7 - 50 .8

Department of the Interior
Bureau of Land Management - 3.0 .5 - 3,5
Bureau of Indian Affairsl 2.2 103.2 19,5 6,0 130.9
National Park Service - - - - -
Fish S Wi ld l i fe Service - - - - -

Bureau of Reclamation - - - - -

Other Interior - - - .9 .9
2,2 106,2 20.0 6.9 135,3

Department of Defense - - 2.0 3,8 5.8

Other Federal - - - .1 .1
Federal Subtotal “i~ 608,3 27.7 10.8 649.0

State 2.9 90.3 7.0 19.0 119.2

Coun ty - 4 .0  - 2.8 6.8

Municipal - - - 12.7 12. 7

Public Total 5,1 702.6 34.7 45.3 787,7

Private Total 4 1,1.3 732.5 216.7 84.6 1 ,445,1

Total Land Area 4 16,4 1 ,435,1  251,4  129.9 2 ,232 . 8

!~ 
Private lands held in trust by the Federal GoveFnment.

Source : Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs a
Inven tory , Forest Survey, and other sources .
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Cropland

Cropland in Subregion 1 may be broken into three relatively
extensive areas :

1. The Palouse Hills that produce mostly grain with some
hay and pasture crops . Erosion on slopes above 7 percent and
res tricted permeability are major soil problems.

2. Bottomlands and terraces along major drainage ways
produce mostly hay and pas ture crops with some grain and adapted
specialty crops . Soil problems relate mostly to gravelly or
clayey soil prof i les and in spots wetness is a serious problem .

3. The higher terraces and old lake basins adjacent to
Fla thead Lake and along the Upper Clark Fork River have cropland
areas that produce irrigated hay and pasture , potatoes , and orchards
in select areas , and dryland hay , pasture, and grain crops through-
out the cropland area. Soil problems relate to the moderate and
strong slopes in many areas , the sandy-gravelly soils formed in
glacial material , and the restricted permeability and clayey tex-
tures typical of many soils formed in old lake-laid sediments .

Other cropland areas occur in isolated places where the
soil , slope , climate, and water supply present a combination of
the land resource factors compatible with more intensive use.
Tab le 53 lists the acreage by states for each of the maj or categories
of crops grown in the subregion.

Table 53 - Cropland , Acreage of Representative Categories f Crops by States . Subregion 1, 1966 —

Categories of Crops Montana Idaho Wasi” in ~~~~~ , To tal Percent
‘ “Tr;boo acres)

Dryland Cropland!!
Forage Crops 279.4 103.7 122.2 505.3 32.6
Close grown field crops 144,4 147.9 264.9 557.2 35.9
Orchards and vineyards 1.9 17.2 5.2 24.3 Lb

Total dryland crops 425.7 268. 8 392.3 1,086.8 70,1

Irrigated Cropland2i
Forage crops 370.6 23.1 19.0 412.7 26 .6
~1oae grown field crops 39.5 .4 4.0 43.9 2 ,8
Row crops 6.8 - - 6,8 .4
Orchards and vineyards .8 - 1 .1 1.9 .1

Total irrigated crops 417.7 23.5 24.1 465.3 29.9

Total cropland 843.4 292.3 416.4 1,552.1 100.0

1/ Does not include other land that is irrigated. (Table 62)

~ource : U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.
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Forest Land

Forests cover 18,242 ,100 acres , or 80 percent of the total
land area of Subregion 1. Within the boundaries of this subregion,
80 percent of Montana, 88 percent of Idaho, and 64 percent of
Washington are forested. These forests cover all but the high
alpine and barren zones and the lower slopes and bottoms of larger
valleys scattered throughout the area. Tables 54 through 57 show
the forest land acreage by general ized type and owne rsh ip.

Seventy-two percent or over 13 million acres of the forest
land are publicly owned. Of this public land , 82 percent is
National Forest, 11 percent is administered by agencies of the
Department of the Interior, and 7 percent is State owned . The
remaining 5 mill ion acres , or 28 percent of the fores t land, are
in private ownership .

Timber More than 15.5 mill ion of the fores t acres are
classed as c~mmercial forest land. Over 98 percent of the conner-
cial stands are of the softwood variety.  Douglas-fi r and lodgepole
pine predominate with wes tern larch and ponderosa pine next in
quantity inventoried. Other species include the true firs and
spruce , white pine, and western hemlock . The remaining 2.5 million
acres are noncommercial forest (three-fourths mi l l i on  acres of
this being nonproductive) with an additional 1.5 mi l l ion  acres
on lands reserved from cutting .

Sixty percent of the commercial forest land is in the saw-
timber class. Some 26 percent is classed as pole timber and 10
percent saplings and seedlings ; 4 percent is nonstocked. There
are about 900,000 acres of commercial forest land withdrawn from
cutting in classified and other des ignated areas . The balance
supports over 115 bill ion board feet of commercial timber which
is available to the forest products industry , fu rnishing 47 percen t
of the total manufacturing employment in the subregion.

Forest Range Included in the forest range are 5.2 million
acres classified as commercial forest land and 231 ,000 acres
classified as noncommercial forest. This 5.4 million acres repre-
sents 30 percent of the total forest land in the subregion.

About 48 percent of the forest range is under jurisdiction
of the Forest Service , and 33 percent is in private ownership.
Another 11 percent is managed by the Bureau of Indian Affa irs.
The remaining 8 percent is under other Federal agency control or
is owned by state and county government.

An estimated 51 percent is in good condition, 24 percent in
fair condition , and 25 percent in poor condition . The estimated
carrying capac ity of the forest range is 346,000 AUMs,with private
range accounting for 37 percent and public range 63 percent.
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Table 54 - Forest Land Acreage by Generali zed Type and Ownership.
Subregion  1, 1966

Nonc omm e r c i a l  i~orest l and
Commercial Produc tive- Unproductive - Un-

Owner15hip Forest Land Reserved Reserved productive Total
( 1 ,000 acres)

Forest Service 9 ,104.1 490.1 614 ,7 585.8 10 ,794,7

Bureau of Land Managemenç 252 .0  - - 2.3 254.3
Bureau of Indian Affairs.] 494.2 - - 92 7 586.9
National Park Service - 398,9 153.3 - 552 2
Fish  ~ Wildlife Service 3.0 - - 2.0 5.0
Bureau of Reclama tion - - - - -

Department of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 9,853.3 889.0 768.0 682.8 12 ,193.1

State 851.3 27.0 - 36.4 914 ,7

Coun ty LO - - - 5.0

Munic ipal 5.0 - - - 5.0

P u b l i c  To tal 10 ,714 .6 916.0 768.0 719.0 13 ,117 ,8

Private Total 5.044,5 - - 79.8 5.124 3

Grand Total 15 ,759.1 916.0 768,0 799,0 18 ,2 4 2 . 1

!/ Private lands held in trust by “he Federal Governmen t.
Source: U.S.D.A. Forest Survey, Pacific Nortisest ,nd lnte~’r’ouTItoi v Sxperiment Stations.

Table 55 - Forest Land Acreage by Generalized Type and Ownership,
State of Idah o~ SubregIon 1 , 1966

Nottcome,erci.at Fores t Land
Co ercial Productive- Unproductive- Un-

Ownership Forest Land Reserved Reserved Productive Total
(1,000 acres)

Forest Service 1 ,952.0 - - 134.6 2,086.6

Bureau of ‘Land Manageme9 99.0 - - - 99.0
Bureau of Indian Affairs—’ 16.0 - - 7.4 23.4
N&tional Park Service - - - - -

Fiah 8 Wildlife Service - - - - -
Bureau of Reclamation - - - - -

Department of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 2,067.0 - - 142.0 2,209.0

State 349.0 - - 22.0 371.0

County - - - - -

Municipal 4.0 - - - 4.0

Public Total 2,420.0 - - 164.0 2 ,584.0

Private Total 1 ,515.0 - - - 1 ,515,0

Grand Total 3.935,0 - - 164.0 4,099.0

1/ Private lands held in trust by the Federal Government .

~ource: U.S.D.A . Forest Survey , lnterinountain Faperiment Station .
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Table 56 - Forest Land Acreage by Generalized Type and Ownership.
State of Montana , Subregion 1 . 1966

Noncommercial Forest Land
Commercial Productive- Unproductive- Un-

O w n e r s h i p  Fores t Lund Reserved Reserved product1ve Total
(1 ,000 acres)

Forest Service 6,680.0 490.1 614.7 421.2 8.206,0

Bureau of Land Management 150.0 - - 2,3 152.3
Bureau of Indian Affairs!’ 379.0 - - 81.3 460.3
National Park Service - 398.9 153.3 — 552.2
Fish S Wildlife Service 3.0 - - 2.0 5.0
Bureau of Reclama tion - - - -

Department of Defense - - - - -

Other  Federal  - - - - -

Federal Subtotal ‘212. 1) 4 9 1 .0 768.0 506.8 9.375,8

State 439.0  - - 14.4 453.4

Coun ty 1.0 - - - 1.0

Municipal 1.0 - - - 1.0

Public Total 7,653.0 889.0 768.0 521 .2 9,831.2

Private Total 2 ,801 .l’ - - 2 ,876.8

Grand Total 10 ,453,0 889.0 .68 .0 598.0 12 ,708.0

!/ Pr i  sa te lands held n trust by the ) ede ra l  Go~~-rnme nt .

Source: ).S.D. 5 . ),‘rI’~ t “ L I l ieS , )nti’ ,-L”~~,u LIII ’ F: s- - r Ims-nt ~t . I t Lon .

lable 57 - forest Land Acreage by Generali zed Type and Ownership.
State of Washington , Subregion 1 . 1966

Noncosriercial Fores t Land
Commercial Product ive- Unprod uct ive- On-

— 
Ownersh ip Forest Land Reserved Reserved rr~~ 1~~ ic Total

( 1 ,000 acres )

Fores t Service 4”2 - I - 30.0 502.1

Bureau of Land Management 3.0 - - - 3.0
Bureau of Indian Affa irs-i! 99.2 - - 4.0 103.2
National Park Service - - - - -

Fish S Wildlife Service - - - - -

Bureau of Reclamation - - - - -

Department of Defense - - - - -

Other Feder .il - - - - -

Federal Subtotal S 4 . 3  - - 34 ,0 608.3

State 63.3 27 .0 - - 90.3

County 4.0 - - - 4.0

Munici pal - - - - -

Public Total 641.6 27 ,0 - 34.0 702.6

Priva te Total ‘
~29.S - - 3.0 732.5

Grand Total 1 ,371.1 27.0 - 37.0 1 ,435.1

!/ Private lands held in trust by the Federal Government .
Source: I I .S.5. A .  Forest Survey . “sci fic Northsi’st I xperiment Station ,
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Much of the forest range ‘tha t is in good condition is in an
isolated location where access is discouraged becaus e of dense
timber, steep or rocky slopes , or streams . Much of the poor condi-
tion range is at lower elevations where sheep , cattle , and horses
graze during the spring, sunnier, and fa l l , and deer and elk concen-
trate during the winter. The grasses and forbs are depleted and
much bare soil is exposed and eroding .

Approx imately 95 percent of the fores t range has been
identified as commercial forest land . So much of the ponderosa
pine and noncommercial forest types grow naturally in open stands
that considerable forage is produced. Forage is also produced
in these and other fores t types for a number of years following
severe forest fires , insect epidemic, or heavy logging . There is
considerable grazing on temporary brush and herbaceous types
established as a result of large forest fires in past years. As
forest reproduction becomes more dense much of this range becomes
unusable. The forested range is accessible to big game, and mos t
of it is used by them during all or part of the year. Wh ile all
range types are used to some extent by big game , the fores t range
carries by far the larges t portion of th is use.

Other Uses In addition to the timber resource, forest land
provides 94 percent of the subregion t s runoff . The value of the
quantity and quality of this water is reflected in the estimated
160,000 people , or 44 percent of the urb an population , dependent
on surface water flows for domestic use.

There were over 7.1 million recreation visits to these
forest lands in 1964. Hunting, fishing, and other outdoor activities
center in and aroun d these wooded lands . In addition to the general
outdoor environment, developed campgrounds and winter sports areas
are available to the visitor.

Range land

Rangeland in Subregion 1 comprises about 1.7 million acres
of typical open, grazing land , which accounts for about 7 percent
of the subregional land area. Subregion 1 has 3 percent of all
rangeland in the region . Tables 58 through 61 show the various
categories of rangeland by ownership.

Rangeland ~.s situated primarily among the foothi l ls  of the
major Montana agricultural valleys , the Bitterroot , Flathead, and
Little Bitterroot, and in higher mountain valleys . Small stringers
of open grazing land extend up many of the smaller valleys , and

I 
, numerous relatively small mountain parks and meadows are scattered

throughout the forested higher mountain areas .
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Tab le SC . Cangeland and Forest Range bs reage b y Range Typo and (hinership. Sid~regisfl I.

Federal S,n - frdor.l
‘ rend

Cbtegor y 81)4 FS BIb Othet total ~~~~~~~ Pricate To ta l

TF ooo ac~~ T 
— —

Grasslands .5 114 4 95 7 14.5 32 5 . l  III 6 
,. l I . .~ 4

aag.bes.sh - Iv 1) l b b  5 .4 44 4 14 4 84.5 49 1

9...sh5844 otFaso thsei ss~s 26.0 S1 7 .8 1S~O 10.0 fl!.9 ‘~ 4

Total 26.5 261.6 l33 .l 35.3 456.5 149 1 1 ,09! 9 (.691 - F

Fores t Range!’

co rcial Forest 110.1 2 , 510 . 6  495.0 3 .0 3 ,116 209.0 ( ‘8’ ‘ 5 .153 4

Nonn~~~erc t a l  Forest

~~ -alpiflW - 63. 1 91 4 2 6 9  111. 8 .‘ 4 15 .3 199.9

Desert Fri,:pe 2.3  3 .4 . 256 SI S - - 31.3

Total (nonc~~~~.:~ s 1l 2 . 3  66 5 91 I 51 S 215.1 2.5 IS 3 231.2

Total (forest range) 152.4 ~~~~~ 
5544 555 )

~)~~~~ 
211 5 1 .103 0 5 , 411 6

Grand To t al 208.9 2 ,139.1 ‘I? S 941 9 9.856.3. 361.5 2 ,894 9

37 Pi~est m.d soodlund gr.~sd or potentially utable for foeugr ~lu..tiol T :ye, ,  raoj~~~ r.np is also jniladed .,iSTh’ ill ~
total forest sta tistics obca,n a.. table 54
Smart.: U.S.D .A. Consertotion Needs Inventory adjusted bo th e Land and M,flr r., ,, Work Group

Table 59 - R.ngeland and Forest Range Acreage by Range iype and Ossership.
State of Idah o . Sabregioe 1, 966

V

Federal Nan-Feder a l
Ora te I c,ana

category RIM PS SIN Other Total 
~~~~~ 

Private Tot ol
________________________ — i1 000 ~~~~ 

—

Grasslands - 15.0 9.9 .5 25.3 - 10.7 36.0

sqsbrush - . - - - - -

Ireihiwd ether than sage 26.0 6.0 - - 52.0 - 8.3 40.3

Total 26.0 21.0 9.8 .5 57 .3 - IS 0 76.3

Fores t RangiiY

c. rvIal Forest 27 .1 96.7 IS.0 - 13 $_ I 14.0 820_ a 1 ,012.1

l5oss~~~~ntint ForeSt
Sa~.-olpine 

- 3.5 6.1 - 9.6 2 .8 . 12.4

Desert Fringe - - . - . - . -

Total (,sa.sc erviai ) - 3.5 6.1 - 9.6 2.8 - 12 .4

Total Iforest range) 27 .1 100.2 21 .1 - 148 .4 56.5 020.0 ~~~~~

Grand Totsl 55 .5 121 .2 3.0.9 .6 205.? 34.8 839.0 1 .101 - S

T7 Tii’est and woodland grazed or potentially usable for forage product ion. Forest range acreage is also iooluded .~iITrl5

— total forest statistics shown on table 54.
Source: U .S .D. A . Cons ervati on Needs Inventory adjusted by the l,aod end M i nerals Work Group .
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table *0 ‘ a .  - - sad Fonst Aange acreage 6. usage Tip e and .0.nervh,r.
Stat e - I Moota fla - Sitrrgloe 1 . ( 964’

o4az~~I 
.on.Fedr , .1

- 
~i.te I .ravd

51)4 PS h A  t h~ r ~~~~ , ,v, ~ , , j l , -  T o t a l

: .v ~~v v l 4 O d v  h iT  - 9,1.1 l.~ O 256 - 1 I I I  6 4  I 1 ,071 A

Sag.bes.sl. It, U 15 .6 5.5 3’ 4 II 4 86 . 1, 135.3

lesashland other than ,, . 25 .1 v 15.0 1O~0 (6 - OS.6 160 3

T . - t s l  - 131 .4 03 .5  II S’l S 42 ‘ ‘ . ‘. - l , 3’O .l

ry , T  

P,v rnst 190.0 2 . 111 4 T 9 . O 3 0  . .S~~4 .4 ISt .0 ‘ 1 4 . 3  3 ,~ 7

Sub-alpine . 50 9 ‘. 3 26 .9  167 .1 - 2.0 169.1
Detect 1-ni n fe 2.0 3 4 25 6 3 1 3  . - 32 .3

Total (nvn,nnn,rn,,u 1 3 51 .3 ,;.3 5~~ 5 :-‘ ‘ 4 . 2.0 200.4

total l..r r v t r a c f 4 ’  152.3 ,4 4 7 4~~’ I 55.S 3 ,052.5 110.0 716.3 !,! ~!.~
l

Grand t.-t~~l 151 3 2 ,659.6 501 I 00 . 3  1 4 - 4 .3  hi2.T l ,5 2  5 5 , 329.5

1/ Forest and a ood lam,I gr i?TJ or po ten t ia l)  isobl e for (‘ rage rroductl”n r or,.., rang. ,c reage is also ncl,,ded ,.ith,n

total forest stat I,tI, , ,‘,v. n ,g table ~4
Source - u.s ,s.o. - ,,nvvrsat ,on Seeds Inventor, ad4usted hi the land and ‘Ilnera Is A,.rI. : r,,up

Table Al - Rangeland ond Forest Range Acreage by Range Type and (nonrrthzp,
State of W oshisgtoo , Sobeegioo I, 1966

Federal Non-Fede ral
State 4 Grand

Category RLM PS 515 Other Total  
~55~(3~ 

Private Total
____________________ — — — (1 ,000 acr~~T 

—

Range lood

Grasslands .5 5.7 8.5 2.0 16. 7 3.0 06.8 106.1

Sagebrush - - 11.0 - 11.0 - - 11.0
Oroshlond other tAut sage - - - - — 4 .0  129. 5 133.9

Totol .5 S .7 19.5 2.0 27 .7 7 .0 216.7 251.4

Forest Ronge!’

Co.eteroial Forest 3.0 51 .5  99.0 - 153.5 5.0 253.4 411.9

No000itteercial Forest
Sub- .vl pine - 1.1 4 .0  - 5 .1  - 13.3 19. 1

Iiesert Fringe - - - - -

Total n0000ns,eevis() - 1 . 1  4 .0 - 5.1 - 13 .3 15. 4

Total (foerst range) 3.0 5’.b 103.0 - lSW. 6  S.Q 266 ’ 4 30 .3

Grand Total 3.5 S9 3 122.5 2.0 196.3 12.0 483.4 681.7

1/ Fores t and woodland grain4 or potentially usable (or forage production. Forest range acreage is also included within the
— total forest statistics about on table 54.

Source: U.S.D.A. conservation Needs Inventory adjusted by the l and and Minerals Work Group.
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About 35 percent of the range is in poor range condition
due to overgrazing and misuse, 39 percent is in fair condition , and
only 26 percent is in good condition . The estimated carrying capac—
ity is 266,000 AUMs with private range accounting for 77 percent
and public range 23 percent .

Privately owned range covers 1.1 million acres and repre-
sents 65 percent of the total range in this subregion. Another
27 percent is under Federal Government jur isdiction, principall y
managed by the Forest Service and the Bureau of Indian Affairs .
The remaining 8 percent is in state and county ownersh ip.

Grasslands containing perennial grasses and forb types
account for 72 percent of the range. About 32 percent is in good
condition , another 37 percent is in fair condition , and the remain-
ing 31 percent is in poor condition . The perennial grass type
predominates in the maj or valleys and is scattered elsewhere
throughout the area in mountain parks and openings on south and
west exposures. Under natural conditions , bunchgrasses , such as
bluebunch wheatgras s and the fescues , are the most important
grasses. Perennial forbs such as balsainroot, lupine, and yarrow
are also conunon . On many parts of the range many less desirable
species have invaded or increased at the expense of the native
species . Generally the poor condition range is found on the more
accessible areas at lower elevations and on the steep or rocky
south and west-facing slopes . Best conditions prevail in areas
difficult to use because of inaccessibility or lack of stock water.

Sagebrush covers 9 percent of the rangeland . This type is s

in the poorest condition, with only about 1 percent in good range
condition, 41 percent in fair condition, and 58 percent in poor
condition . This type generally lies at lower elevations where it
is readily accessible to grazing throughout the year, and over-
grazing is common . Precipitation is inadequate and competition
between grass and sagebrush is intense. In many areas, the peren-
nial grass which used to be relatively abundan t has been replaced
by sagebrush , cheatgrass, and other low value plants.

Brushlan d other than sage accounts for the remaining 20 per-
cent of the range. This includes all untimbered lands where
mountain shrubs represent predominant vegetation . They generally
occupy the transitional area on lower mountain slopes and foothills
and scattered pockets throughout the timbered areas. It is esti-
mated that 37 percent of this range is in poor condition , 48 percent
in fair condition , and 15 percent in good condition .
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Other Land

The other land use in Subregion 1 cons ists of 1,327,100 acres
or about 6 percent of the land area. This includes barren land and
rockland in alpine areas that make up about 68 percent of the total.
About 27 percent of the total is urban, industrial areas, farmsteads ,
airports , roads , and other miscellaneous use areas. Almost 5 percent
consists of water areas less than 40 acres in size and streams less
than one-eighth mile w ide. Tab le 62 shows the acreage and extent
of other land in the subregion.

Table 62 - Other Land, Subregion 1, 1966

Kinds of Land Use Montana I dah o Washing ton Total Percen t
(1,000 acres)

Barren 737.9 154.1 19.2 911.2 68.6
Roads and ra;lroads 92.4 24.5 26.3 143.2 10.8
Small water!1 51.8 4.1 4.7 60.6 4.6
MjsceI1aneous,~.’ 117.7 14.7 79.7 212.1 16.0

Total other land 999.8 197.4 129.9 1 ,327.1 100.0

!I Water areas less than 40 acres in size and streams less than one-eighth mile
in wid th .

2/ Includes urban and industrial areas , farussteads , airports , and other areas .
Source: Comp iled by the Soil Conservation Service Columbia-North Pacific River

Basin Staff .

MINERA L RESOURCES 
—

The geologic formations underlying Subreg ion 1 vary widely
in age and character and usual ly determine the location of mineral
resources . Metallic mineral resources are concentrated principally
in the Coeur d’Alene River Basin , Idaho, and in the Upper Clark
Fork Basin, Montana. In Idaho, the Coeur d’Alene , St. Joe , and St.
Man es River basins are underlain mostly by Precambrian Belt rocks,
a group of very old , predominently metasedimentary rocks of great
thickness and areal extent . Where structural conditions are favor-
abl e, these rocks contain large deposits of metallic minerals as in
the Coeur d’Alene mining area . Adjoining the Belt rocks to the
north , in the Kootenai River drainage in Idaho, a granitic pluton
of late Mesozoic and early Tertiary age , prob ably related to the
Idah o bathol ith , underlies most of Bonner and Boundary Counties .
These granitic rocks extend westward into Washington underlying
part of the Pend Oreille River Basin in Pend Oreille County . Lime-
stones and shales of Cambrian age flank the granite pluton in
northern Pend Oreille County and contain large depos its of
metalliferous ores . South of the granite area are basalt flows
related to the Columbia River basalt of middle Tertiary age partly
covered by glacial and fluvial sand and gravel in the Spokane River
Bas in.
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In Montana, the Upper Clark Fork dra inage is underlain
partly by the Boulder batholith , a granitic intrusion of late
Cretaceous and early Tertiary age. It is present in the vicinity
of Butte, Warn Springs , Anaconda , and Philipsburg . Metallic mineral
deposits are associated with the Boulder batholith , as in the Butte
and Ph ilipsburg districts . Precambrian Belt series are the
predominantly underlying formations in the rest of the Montana part
of the subregion. These include the Missoula and Ravalli groups .

Metals

As in all of the Columbia-North Pacific Region , the first
prospectors and miners were seeking gold , principally from pl acer
deposits . Many placer deposits were discovered and early mining
developed in the vicinity of these placers . Somewhat later lode
deposits were found and developed for their prospective gold content
and , later , (as the greater value of the silver , lead , zinc, and
copper in the ores was appreciated) for their silver and base metal
content .

The sub region contains two of the world’s most productive
mining areas, the Coeur d’Alene area in Idaho and the Butte area
in Montana. Another major mining area is the Metaline District ,
Pend Oreille County , Washington . Great varieties of metals and
nonmetals are widely distributed in the subregion . However , the
largest amount of production has come from areas of greatest con-
centration of deposits shown as mining districts in figure 9 and
described in table 63.

The world-renowned Coeur d’Alene mining area includes
several early mining districts that presently are more or less
grouped together under the name of Coeur d’Alene District (figure
9). This district is in the drainage basin of the South and North
Fork of the Coeur d’Alene River , tributaries to the Spokane River.
Gold was first mined in the district in the 1860’s , mostly from
placers on Pr ichard Creek , a tributary to the North Fork . The
valuable lodes containing silver , lead , and zinc on the South Fork
were not discovered or developed until after 1885. During 80 or
more years of continuous output , the district has produced more
than $2 billion in metals , one of a few mining districts in the
world of such magnitude . This enormous output comprised over
444 ,300 ounces of gold , 703,300 ounces of silver , 116,000 tons of
copper , 6,833,500 tons of lead , and 2,385,300 tons of zinc . Value
of recovered metals is about 84 percent of the total metal produc-
tion of Idaho. This district is the largest silver producer in
the Nation and ranks second or third in production of lead and zinc.
In addition to the major metals produced , several metals occurring
in small amounts as a minor constituent of the ores have been
recovered as byproducts in the smelters . The district has produced
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Table 63 - Mining Districts . Subregion 1

Site of Diatricta - Production Plus Potential Reserves 1/
Index
No.

District Drainage Gold Silver 
~~~~~ 

Lead Zinc References

Coeur d ‘Alone Idaho South and North Fork 1 1/ 1 1/ 2 1/ 1 1/ 1 1/ Ranso.e, F.L .  I
Shoshone C,.eur d’Al.ne River Calktna . 1908

Lode deposits U.S.Geo l. Survey
So’e placer gold on Prof. Paper 62.
North Fork 203 pp.

Hobbs , S W . ,  and
others , 1965 ,
U.S. Geol.Survey
Prof. Paper 478,
139 pp

2 Mount Washington Spokane River , Mount tiranium production Weissenborn , A .E.
Spokane- Spokane and Spokane , Uranium 4,700,000 pounds 1966. 89th Congress
Wellpinit Stevens deposits 2nd Session ,

Coi ittee Print.
Mineral and Water
Resources of Wash.
pp. 157-166.

3 Metaline Peed Oreille Lode deposits along - 3 3 2 2 Park . C. F. • Jr.,
Pend Oreille River and Cannon , 1~43.
near Metaline Falls U.S. Geol. Survey

Prof. Paper 202 ,
81 pp.
Dingo , J.G. S
Whitebread , D . H . ,
1965. U.S. Geol.
Survey , Prof. Paper
489 , 109 pp.

4 Libby-Troy-- Montana 2 3 3 3 3 Gibson , Russe l l ,
Sylvani te Lincoln 1948, U.S.  Geol .

Survey Bull. 956

S Hughes Creek- Ravalli Mostly placer with 2 - - - - Lyden , C. 2., 1948.
Slate Creek few lodes on Hughes Mont. Bur. Mines
(Alta) and Slate Creek S Geol. Mciii . 26,

tributary to the 152 pp.
Bitterroot River

6 Curlew Ravalli Lode deposits on - 3 - 3 3 Sahinen , V .M. , 1957.
Bi g Creek tributary Mont. Bur. Mines S
to Bitterroot River Geol. Info . Circ.

Il , 9 pp.

7 Hog Heaven Flathead Lode deposits near - 2 - 3 - Shenon , and Taylor ,
Mary Ronan Lake , 1936 , Mont.Bur.Mines
tributary to Flothead S Geol . Mem. 17,
River 26 pp.

8 Nine Mile Missoula Gold placer deposits I - - - - Lyden , C. J . ,  1948.
on Nine Mile Creek , Mont. Bur. Mines S
tributary to the Geol. Mem . 26,
Clark Fork River 152 pp.

9 Cedar Creek- Mineral Placer gold deposits 1 - - - - Lyden , C. J. • 1948
Trout Creek on Cedar and Trout Mont. Bur. Mines

Creeks , tributary to S Geol. Mets . 26,
the Clark Fork. 152 pp.

10 Keystone Mineral Lodes near Keystone - 3 3 3 3 Campbell , A.B.
(Iron Mountain- Peak in big bend of 1960. U.S. Geol.
Nancy Lee) the Clark Fork River. Survey Bull. 1082-1
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Table 63 - continued

11 White Pine- Mineral Loden near Beaver 3 3 - 2 3 Campbell , A .B .,
Trout Creek and Trout Creeks , 1960. U.S.Geol.

tributary to Clark Survey Bull. 1082-1
Fork

12 Packer Creek Mineral Lodes near headwater - 3 - 3 3 Wallace , R E . ,  and
(Last Chance) of St. gegis River , Hosterman , 1956.

tributary to Clark Fork U.S. Geol. Survey
Bull. , lU2~’ M.
pp. 025-til 2

13 Butte Silver Boo Lodes and some 10 1 I 2 1 Hart , L.H. , 1935.
p lacer in Silver Bow The Butte District ,
Creek drainage . tribu- Mont. Internat.
tory to upper Cla rk  Geol .Congress ,
Fork lAth , Wash. , D.C.

1933 , V .  I ,
pp. 287 , 305

14 Georgetown . Deer Lodge Lode deposi ts in the 1 3 - - - Emmons , W .H. , and
Red Lion-Blue - Warm Springs Creek Calkins , 1913.
Eyed Nellie drainage U.S.Geol. Survey

Prof. Paper 78

15 Philipsburg Grani te Lode and small placer 1 1 - 3 2 E~~ons , W .H. , and
in Flint Creek Calkins , 1913.
drainage U.S. Geol. Survey

Prof. Paper 78

16 Dunkelberg- Granite Lodes iii the Wi l low 3 3 - 3 3 Ei iions , W .H. , and
Garnet- Creek drainage. Calkins , 1913.
Henderson- Gold placers on U.S. Geol. Survey
Boulder W i l l o w ~nd Gold Creeks Prof. Paper 78

17 Oro Fino Deer Lodge Lodes in the Peterson - 3 - - - Pardee , J.T., and
Creek drainage south . Schrader , 1933.
of Deer Lodge U.S.Geol. Survey

Bull. 842, 318 pp.

18 Emery- Powell North of Deer Lodge 2 3 - 3 3 Pardee , J.R. , and
Elliston - Lewis S in the Little Schrader , 1933.
Rimini Clark Blackfoot River U.S. Geol. Survey

drainage. Bull. 842, 318 pp.

19 Ophir-Finn- Powell Lodes and gold placers 1 - - - - Pardee , J.T. • and
Lincoln Lewis S in Blackfoot River Schrader , 1933.

Clark drainage U.S. Geol. Survey
Bull. 842, 318 pp.

20 Garnet-Elk Missou la Gold placer and lode 1 - - - - Pardee , J.T. • 1918.
Creek on Elk Creek U.S. Geol. Survey
Coloma Bull. 660-F ,

pp. 159-239.

1/ Size
Index Gold (Troy OunCes) Silver (Troy Ouncesi Copper (Net Tons) Lead (Net Tons) Zinc (Net Tons)

1 100 ,000 - 1 ,000 ,000 More than 50,000 ,000 More than 1 ,000 ,000 More than 1 ,000 ,000 More than 1 ,000 ,000
2 10 ,000 - 100 ,000 5 ,000,000 - 50 ,000 ,000 50 ,000 - 1 ,000 ,000 50 ,000 - 1,000 ,000 50 ,000 - 1 ,000 ,000
3 1 ,000 - 10 ,000 100 ,000 - 5 ,000 ,000 1,000 - 50 ,000 1,000 - 50 ,000 1 ,000 - 50 ,000
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more than 10,000 tons of antimony , also a small amount of arsenic ,
cadmium , germanium , selenium, and bismuth . Small amounts of
uranium and tungsten are also present in the ores.

In the Lower Spokane River drainage near Spokane , Washington,
there is a deposit of tin and tungsten at Si lver Hill about 5 miles
south of the city . A few thousand units of tungsten have come from
this deposit. Iron ore occurs near Tekoa and several thousand tons
have been produced for use in cement manufacture at Spokane . North
of Spokane , near Wellpini t  and Mount Spokane , are uranium deposits
(figure 9). Between 1954 and 1966, 4,700,000 pounds of U308 were
produced from 1,200,000 tons of ore. The mill at Ford has been
closed and there is no present production from the district ; how-
ever, there is currently much exploration activity in this area.

In the Lower Cl ark Fork Bas in in Idah o, the Lakeview-Pend
Oreille-Clark Fork Districts bordering Pend Oreille Lake and near
the mouth of the Clark Fork River have each produced 100 ,000 or
more ounces of silver, 1,000 or more tons of lead together with a
small amount of antimony as byproduct (figure 6) .

The Metaline District , along the Pend Oreille River (Clark
Fork downstream from Pend Oreille Lake) , has produced about 619,000
ounces of silver , 175,000 tons of lead, and 390,000 tons of zinc.
A very large reserve of low grade ore remains to be mined in this
district .

In the Lower Kootenai River Basin in Idaho, the Moyie-
Yaak-Porthill District contains deposits of cobalt-nickel ,
molybdenum, copper, gold , silver-lead , and thorium . About 1,000
pounds of molybdenum , 80 tons of copper , and a few tes t shipments
of thorite ore have been produced. The Hall Mountain thorite
deposits have significant future potential.

Upper Kootenai River Basin in Montana contains a few gold
deposits that have been productive. In the Libby-Troy-Sylvanite
Districts, 30,000 ounces or more of gold have come from placer and
lode deposits . Reserves plus production from lode deposits also
include 100,000 or more ounces of si lver, 1,000 or more tons of
lead, and 1,000 or more tons of zinc. Cabinet District on the
headwaters of Libby Creek and Fisher River has produced silver,
lead , and gold in minor amounts from placer and lode deposits .

The Clark Fork drainage from Missoula downstream to the
Idaho border with its tributaries , the Flathead, St. Regis, and
Bitterroot Rivers, contains several mining districts, some of which
have made significant contributions to Montana ’s mineral output.
Hughes Creek placers on Hughes Creek and the Slate Creek District
near Alta on the headwaters of the South Fork of the Bitterroot
River have produced 10,000 ounces or more of gold mostly from
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placers with a few lodes containing si lver and copper. An iron
deposit with substantial potential tonnage occurs on Woods Creek.
Curlew District near Big Creek , a tributary to the Bitterroot, has
produced 100,000 or more ounces of silver , 1,000 or more tons of
lead and zinc , and a minor amount of gold and copper.

In the Flathead River drainage , the Hog Heaven District
near Lake Mary Ronan has pro duced 5 million or more ounces of
silver and more than 1,000 tons of lead from lode deposits.

On Ninemile Creek , tributary to the Clark Fork, placer
deposits have produced 100,000 ounces or more of gold. Cedar
Creek District on Cedar and Trout Creeks , southwes t of Superior ,
has produced 120,000 ounces of gold , mostly from placers with a
small amount of silver and lead from lode deposits. Keystone
District, near Keystone Peak in the big bend of the Clark Fork ,
has produced more than 100,000 ounces of silver, 1,000 tons of
lead and zinc respectively , and 100 or more tons of copper. Mining
is currently active in the district. The White Pine-Trout Creek
Districts on Beaver and Trout Creeks have produced 100,000 ounces
or more of silver, 1,000 tons of zinc, and 50,000 or more tons of
lead with a minor amount of go ld.

Near the headwaters of the St. Reg is River , the Packer
Creek (Last Chance) District, has produced more than 100,000
ounces of silver, 1,000 tons of lead , and 1,000 tons of zinc.

The upper Clark Fork River Basin with its tributaries ,
Blackfoot and Little Blackfoot Rivers , Flint Creek , Warm Springs
Creek , and Silver Bow Creek, contains the largest metallic mineral
resources in Montana and one of the largest in the Nation and the
world. Gold was first produced from placer deposits about 1852
and lode mining started at Phil ipsburg in 1864; gold lodes were
developed in the Butte area in 1866. Since then, this part of the
subreg ion has produced 82 percent of the silver (about 850 million
ounces), 99 percent of the copper (about 7.9 million ton~J, 49 per-
cent of the lead (460 thousand tons), and 87 percent of the zinc
(2.4 million tons) mined in Montana.

Butte District (comprising several earlier named mining
districts) is in the Silver Bow Creek drainage, a tributary to the
headwaters of the Clark Fork. The district has produced metals
valued at about $4 billion. These metals include about 2,400,000
ounces of gold , 643 million ounces of silver, 8 million tons of
copper, 411,000 tons of lead, and 2,400,000 tons of zinc. Cadmium,
tellurium, and other minor metal byproducts have come from the
smelting of Butte ores .. Manganese production was first started
in the Butte District during World War I; however, largest produc-
tion was from 1941 to 1959, when the Anaconda Company operated a
manganese concentrator to treat the Butte manganese carbonate ores.
Reserves of manganese ore are estimated at more than 5 million tons .
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Georgetown-Red Lion-Blue-Eyed Nellie Districts in the Warm
Springs Creek drainage produced about 460 ,000 ounces of gold from
lode and placer deposits , 100,000 or more ounces of silver, and a —

small amount of copper from lode deposits .

Philipsburg District has been a major metal producer in the
past and mining is still active . This district is in the Flint
Creek drainage. Production has been about 260,000 ounces of gold,
50 mill ion ounces or more of silver , 50,000 tons of zinc, and 1,000
tons of lead. The district is also the most important producer of
manganese in the United States; since the start of World War I,
total production has been about 1,600,000 tons of manganese ore
and reserves are estimated to be about 710,000 tons. It is the
most important domestic source of battery grade manganese ore.

Tungsten has been mined at several locations in the Fl int
Creek District; approximately 500 tons of contained tungsten have
been produced.

The Willow Creek drainage, south of Drummond, contains the
Dunkleburg-Garnet-Henderson-Boulder District that has produced
100,000 ounces or more of s i lver with a minor amount of gold , zinc ,
and lead. Gold has come from p lacers on Willow Creek and Gold
Creek,

South of Deer Lodge , the Oro Fino District on Peterson
Creek has produced 100,000 or more ounces of silver from lodes and
a minor amount of gold from placers . North of Deer Lodge , the
Emery-Elliston-Rimini District produced 100,000 or more ounces of
silver, and more than 1,000 tons of lead, with some copper and gold.
Gold has also come from placer deposits on Litt le Blackfoo t River
and its tributaries , such as Snowshoe Creek and Spotted Dog Creek.
The Ophii-Finn-Lincoln District near the head of the Blackfoot and
its tributaries has produced about 611,000 ounces of gold , virtually
all from placer deposits .

On Bear Creek and Elk Creek , north of the Clark Fork near
Garnet, the Garnet-Elk Creek-Coloma District has produced about
490,000 ounces of gold, mostly from placers , and more than 100,000
ounces of silver and 100 tons of lead from lode deposits.

Noninetals

Nonmetallic mineral production is of major importance to
the economy . Mining of nonmetals is of relatively recent importance
compared to mining of metals . Phosphate rock production probably
contributes the greatest value to subreg ion economy , fol lowed in
order by sand and gravel , stone , vermiculite , and clay . Other non-
metallic, industrial minerals produced in the region are fluorspar ,
bari te , and bentonite.
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Phosphate rock deposits are mined north of Garrison in the
Garnet Range from Drummond eastward to the subregion boundary .
Recently, mining operations have begun on phosphate rock depos its
in the Maxville District in th*~i Fl int Creek drainage. Of the ap-
proximately 10 million tons of phosphate rock produced in Montana
about 60 percent has come from the subregion .

Sand and gravel deposits occur in nearly all the stream and
river basins . Deposits are so widespread that only those close to
a market for aggregates and bu i lding material or access ible for
use as road material are being mined . The largest commercial pro-
duction is in the Spokane River Valley near the city of Spok ane .
Commercial sand-gravel plants are in operation in the Clark Fork-
Bitterroot Valley near Missoula , and in the Flathead River Valley
near Kal ispell.

Limestone is an important mineral product and contributes
significantly to the economy of the subregion. Large limes tone and
dolomitic limestone depos its are found in many localities and a few
are quarried for cement rock , aggrega te, lime produc tion, sugar
refining, agriculture , road material , and other minor uses .

Limestone is quarried at Me ta li ne Falls , Pend Orei lle County ,
Washington , for cement manufacture . Production figures are not
published but about 1,300 ,000 tons of limestone were used for
cement manufacture in Washington in 1965, with 6 cement p lants
operating. Limes tone is quarried at Brown’s quarry in Deer Lodge
County near Anaconda for metallurgical use. Several limestone
quarries near Drununond have produced stone for sugar ref ining.

Other stone products include silica rock , dimension stone,
and basalt rock. Silica rock is quarried near Metaline Falls for
cement manufacture, at Luke quarry near Anaconda in Deer Lodge
County for cement, refractories , and metallurgical use. High
purity silica for electrochem ical industry was mined in eas tern
Washington near Denison and near Mount Spokane . Currently there
is no production. Granite quarries producing dimens ion stone are
located in Spokane County , Wash ington, and in Flathead and Missoula
Counties , Montana. Basalt is produced locally for road material in
Washington and Idaho.

Clay products are important in Spokane County . The clay
depos its near Mica produce high alumina clays for refractory
products and common clays for brick and other clay products . Other
clay deposits are widespread throughout the subregion.

Barite deposits occur near Greenough , Missoula County , and
Florence and Darby, Ravall i County , Montana, and in Stevens County ,
Washington. Barite is used in oil well drilling .
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Fluorspar deposits on Crystal Mountain , Ravalli County,
Montana , near Darby, are producing fluorspar which is used in the
steel industry.

Vermiculite is produced from a deposit near Libby, Lincoln
County, Montana. This is the principal source of vermiculite in
the United States.

The St. Man es River and its tributary , Emerald Creek in
Benewah County , Idah o, contain large deposits of garnet and garnet
sands . Garnet sand placers have been mined since 1940, and garnet
lode deposits have been exploited by rock and gem collectors . The
garnet sand is cleaned and sized for abrasive and sand blasting
material. Output is not disclosed , but the principal garnet produc-
tion in the Columbia-North Pacific Region comes from this deposit.

Mineral Fuels

No minera l fuels of economic importance have been foun d in
the subregion; however, some low-grade lignite beds are found in
the Clark Fork and Flathead River drainages and a small amount of
coal was produced many years ago for local consumption, but there
has been no recent production. Peat beds are found in the Spokane
River drainage, and some peat production has come from beds in
Spokane and Stevens County , Wash ington. Widespread peat deposits
are present in the Kootenai River drainage in Boundary County, Idaho.
These deposits have not been exploited except for local use. No
oil or gas fields occur in the subregion .

Present Mineral Industry and Outlook for the Future

In the Columbia-North Pacific Region, Subreg ion 1 has by far
the most important mineral industry and it is of major importance
in the national output of copper , silver , lead , and zinc. The total
value of mineral production has exceeded $5 b ill ion and reserves are
estimated to equal total past production .

Metals

Gold Present gold production in the subregion is ch ief ly
recovered as a byproduct from ores of copper, lead , and zinc. Gold
mining in this subregion and throughout the United States is at an
alltime low ebb . Total production in 1965 was about 23,000 ounces
of gold, of which more than 18,000 ounces were recovered from
copper ores mined in the Butte District . The low gold output is
due in part to the imbalance between the price of gold at $35 an
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ounce and cos ts of production . With a change in the unfavorable
economic climate for gold , output would increase substantially as
there are resources of severa l million ounces of gold in the
subreg ion .

Silver i’he Coeur d’.Alene District , Idaho, has , for a number
of years , been the N~lt1ofl’S leading silver producer. Sunshine mine
has been the largest silver mine in the district , followed by the
Galena mine . This district produced 17 ,918,000 ounces of silver
valued at $23,167,000 in 1965.

Butte I)istrict , Momtana , is also a major silver producer as
a byproduct from the copper and lead-zinc ores. In 1965, output
was 4,790,000 ounces valued at $6,194,000. Silver is also recovered
as a byproduct from ores in the Philipsburg District. Granite
County produced 123 ,700 ounces and Deer Lodge County , 48,400 ounces
of silver in 1965.

A small silver output comes from the Meta l1ne District ,
Washington , where the Pend Oreille mine produces silver as a by-
product of lead-zinc ore. In 1965 silver production was 23,700
ounces .

The increase in silver pricec in recent years and the favor-
able outlook for a still higher market price in the near future
have stimulated the search for new ore bodies with high silver
content in the Coeur d’Alene area and elsewhere in the subreg ion .
The greatest future potential continues to be the mines of the
Coeur d ’Alene region ; much deep exploration is being done in thr
district and further discoveries are expected . Favorable potential
exists in the Phili psburg and other districts. Production of
silver is expected to increase at least during the next 5-year
period .

Lead and Zinc As with silver , the Coeur d’Alene District ,
Idah o, is one of the more important lead and zinc producers in the
Nation. In recent years , it has ranked second in output of lead
and second or third in output of zinc. For 1965, lead production
was 63,500 tons valued at $18,800,000, and zinc was 56,400 tons
valued at $16,500,000. The Bunker Hill mine is the largest
producer , and the Luck y Friday mine is nex t .

Butte District , Montana , produced 4 ,600 tons of lead val ued
at $1,400,000 and 25,600 tons of zinc valued at $7,500,000 in 1965.
It ranks second in the subregion in output of these two metals. A
small production comes from m ines in Granite and Deer Lodge counties .

The Metaline District , Wash ington, (Pend Oreille mine) pro-
duced 4,400 tons of lead and 13,200 tons of z inc for the year 1965.
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Lead and zinc production will continue to contribute a very
important share to the economy for at least the nex t 50 years .
Yearly production will vary somewhat depending on the market price
for lead and zinc , but average production should equal or exceed
that shown for the year 1965.

Copper Pr incipal copper production comes from the Butte
District . Production for 1965 in Silver Bow County was 115 ,300
tons of copper valued at $81,618,000. Granite County produced 39
tons of copper, and Deer Lodg e County , 4 tons , in 1965. The Coeur
d’A lene region produced 3,500 tons of copper valued at $2,500,000
in 1965 as a byproduct of the silver ores. The Anaconda Company
plans for continued expansion of capacity in the Butte District
and estimated reserves of copper ore exceed 9 mill ion tons of
contained copper.

Manganese This subregion is the major manganese-producing
area in the United States .

Phil ipsburg and Butte Districts have been the principal
producers . The Anaconda Company built a manganese concentrator
at Anaconda in 1941 and operated continuously on ore mined at Butte
until 1949. The company presently makes ferromanganese in its
furnaces at Great Falls. No manganese ore has been mined since
1959 because of unfavorable economic conditions, but large reserves
of ore remain in the district . The Taylor-Knapp Company mined
12,200 tons of manganese ore in the Philipsburg District in 1965.
Most of the manganese concentrate produced was shipped as battery
and chemical grade manganese.

Large reserves of manganese ore remain and, in emergency
situations when other world supplies are unavailable, this region
will again become of great strategic importance as a producer of
essential manganese.

Antimony Antimony is produced in the Coeur d’Alene District
as a byproduct of silver ores. The Sunshine Mining Company shipped
822 tons of antimony metal in 1965 from its reduction plant.

Aluminum The aluminum industry is centered at Spokane ,
Washington, and Columbia Falls , Montana. Kaiser Aluminum and Chemical
Corporation’s plants at Spokane comprise a reduction works and a
rolling mill. Raw material (alumina) is imported from outside the
state. The Anaconda Aluminum Reduction plant is located at Columbia
Falls , Montana. It produces aluminum ingots from alumina imported —

from outside the state. Both the Spokane and Columbia Falls plants
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have recently increased capac ity and expanded production . Capacity
of the Kaiser plant in Spokane is in the range of 200,000 tons of
metal per year , and the capacity of the Anaconda Company ’s p lant at
Columbia Falls is about 100,000 tons per year .

Iron Iron ore is produced for use in cement manufacture at
McCleary Butte in Benewah County , Idaho. Other iron depos its in
Idaho and Montana have potential but no economic market .

Uranium Milling of uranium ores by the Dawn Mining Company
at Ford, Washington , was suspended in 1966. More than 500,000 tons
of ore remain to be mined at the Midnight mine should an economic
market be available for the product . This is the major uranium
producer in the Columbia-North Pacific Region . Discovery of
important amounts of additional ore south of the Midnight mine has
been reported recen tly.

Smelter Byproducts Smelter and refinery byproducts that are
recovered or are recoverable from the smelters and refineries in
the subregion are arsenic, bismuth , cadmium , gallium , germanium ,
indium , selenium , and tellurium . The Anaconda Company ’s smelter
at Anaconda recovers arsenic and cadmium . Bunker Hill smelter at
Kellogg recovers cadmium . Sulphur is also recovered from smelter
gas and sulfuric acid is produced .

Nonmetals

Phosphate Rock Phosphate rock for use in fertil izer and
animal feed products is produced in Granite and Powell count ies,
Montana. Cominco American, Inc. is the major producer with mines
and a concentrating plant located north of Garrison in Powell County
and mines east of Maxville in Granite County . Total daily capacity
of all producing mines is about 3,000 tons of raw phosphate rock .
Vic tor Chemical Company operates a plant producing elemental
phosphorous at Silver Bow from phosphate rock mined in southern Idaho.

Potential for increased future production of phosp hate rock
is very favorable as demands for ferti lizer and other phosphate
products will increase in the future. Resources of phosphate rock
are probably in the range of 200 mill ion tons or more .

Sand and Grav el Sand and gravel production probably ranks
second to phosphate rock in tonnage and in value of the nonmetallic
minerals produced. Spokane County, Washington, near the city of
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Spokane , is the largest sand and grave l producer w ith output of
1,300,000 tons in 1965 valued at about $1 million . Also in 1965,
sand and gravel was f irst in order of value of mineral produc ticn
in Bonner, Boundary, and Kootenai counties , Idaho, and Fla thead ,
Lake , Mineral , and Missoula counties , Montana.

Sand and gravel is a low value product and must be produced
near the consumer; the price ranges from $.80 to $1.25 per short
ton. Adequate supp lies are available for future demand in the
subregion except in local areas where other land uses conflict with
sand-gravel operations . As in the past, future production will be
contingent on the demand by the construction industry .

Stone Limestone is quarried principally in Pend Oreille
County, Wash ington , and near Anaconda, Deer Lodge County, Montana.
Leh igh Portland Cement Company mines about 150,000 to 200,000 tons
of limestone a year from their quarry at the cement plant at
Metaline Falls for cement manufacture . Plant capacity is 1 million
barrels of cement annually . Dolomite is also quarried about 10
miles north of Cusick . Pend Oreille and Stevens counties have the
largest resources of limestone and dolomite in Washington . Elliston
Lime Company formerly mined limestone at their Elliston quarry to
produce quicklime and hydrated lime at the calcining plant nearby .
The Anaconda Company mined limestone at their Brown ’s quarry near
Anaconda for use in the Anaconda smelter. Small tonnages of lime-
stone are quarried near Drummond for use in sugar ref ining .

Silica rock is quarried by the Lehigh Portland Cement Company
from deposits near Metaline Falls and used for cement manufacture.
Silica rock is also quarried in Deer Lodge County for f l ux in
phosphate and copper reduction . Small tonnages of granite are
quarried for monument and dimension stone in Spokane County,
Wash ington , and Missoula County , Montana.

A substantial amount of crushed stone (basalt, quartzite,
limestone , and granite) is quarried and crushed mostly for state
and county agencies and utilized for road surfacing material. Some
is used for concrete aggregate.

Future potential for production of stone is contingent on
the local market for its products . Resources are adequate for all
foreseeab le future needs .

~~~~ Principal clay production comes from Spokane County ,
Washington . International Pipe and Ceramics Corporation operates
a clay products plant at Mica near Spokane. Plant capacity is
16 million brick and 12,000 tons of hollow ware per year. The
company also makes fire clay products and refractories. Clay is
mined from pits near the plant at Mica .
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The cl ay deposits in Spokane County and adjoining counties
in Idaho contain very large reserves of clay minerals. The
potential for future increased production is largely dependent on
the size of the available market for the clay products .

Vermiculite The Zonolite Division of W. R. Grace and
Company operates a large open pit vermiculite mine near Libby ,
Lincoln County , Montana. The mine and adjoining concentrator
produce over 100,000 tons of expandable vermiculite a year . This
is the principal source of this material in the United States .
Resources of ore-grade material are extensive and potential for
increased future production is very favorable.

Fluorspar Fluorspar production has come from the Crystal
Mountain deposits near Darby , Montana. Roberts Mining Company
mines fluorspar by open pit and treats the ore in a proces sing
plant at Darby . Production figures are not disclosed , but reserves
are known to be sufficient for several more years of production at
present rates. The mine has been producing since 1952.

Garnet Garnet sands in placer deposits are mined on Emerald
Creek , a tributary to St. Man es River, near Fernwood , Benewah
County , Idaho. The mining operation together with a concentrator-
sizing plant is owned and operated by the Idaho Garnet Abrasive
Company , a subsidiary of Sunshine Mining Company . Production is
mainly limited by market demand within the economic shipping radius
of the operation. The products are used principal ly  for airblast
abrasive and garnet abrasive paper. Resources are adequate for
many years at present production rates.

Barite Barite was produced near Greenough, Missoula
County , Montana , by the Baroid Division , Na tional Lead Company.
It is sold as a weighting agent in oil well drilling . Production
is limited by available markets and not by the mineral resources .
The plant is currently closed.

Gem Stones Gem stones or gem materials provide recreation
for a large number of amateur collectors and “rockhounds .” There
is no commercial mining operation based on production of gem stones .
Garnets from the Emerald Creek area, Benewah County, Idaho , and
sapphires from Granite County , Montana, are the most common gem
materials . These materials will continue to provide an interesting
hobby to tour ists and col lectors .
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S U B R E G I O N  2
U P P E R  C O L U M B I A

ABSTRACT

The Upper Columbia Subregion in north central Washington ,
although seventh among the subregions in size , is one of the richest
in mineral and agricultural resources . The agricultural resources
include the major part of the famous irrigated apple producing
area , almost half of the winter wheat producing area, and all of the
million acre plus Columbia Basin Project in the Columbia-North
Pacific Reg i - .rn. The land resource segregates itself naturally into
two physiographic areas:

1. The Okanogan Highlands are deeply entrenched high
plateaus and mountains north and west of the Columbia River. The
bedrock is mainly acid igneous granitic type rock that is glaciated
over most of its area. The narrow valleys have mostly gravelly
sandy soils on terraces and bottomlands and support the major part
of the irrigated apple crop of eastern Washington . The foothills
are mainly grass and sagebrush covered and devoted to rangeland use.
The higher plateaus and mountains are mostly forested and used for
grazing and the production of forest products. There are a few
upland cropland areas in the foothills where grain , hay, and pasture
are produced. Climate throughout the Okanogan High lands is highly
variable. Rainfall ranges from 10 inches in the valleys to 40 inches
in the mountains . The frost-free period ranges from 75 to 175 days .

2. The Columbia Basin is east and south of the bi g bend of
the Columbia River on a generally south sloping plateau with basalt
bedrock . The northwest part was glaciated and presently the soils
are formed in a mixture of glacial materials and wind deposited silt.
Grain , hay , and pasture are the main crops with many rather extensive
and intermingled grass and sagebrush range areas . South and east and
along the east side of the subregion are the smoothly undulating
hills of wind deposited silts where wheat is the major crop and other
grain , hay , and pasture crops ~rc supplementary . There are many
intermingled areas of soil shallow to basalt bedrock , covered with
grass and sagebrush and used for rangeland . This hilly area is an
extension of the Palouse formation . The vast outwash plain on the
south side is the site of the Columbia Basin Project . Soils formed
in a mixture of glacial outwash material , wind deposited silt , silty
lake-laid deposits and in wind-worked sand . Generally the soils are
shallow to moderately deep and adapted to a wide range of agricul-
tural crops . Presently grain and hay crops occupy the most land

- 

- area, with row crops (potatoes and sugar beets) and specialty crops
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providing the high value support . The climate throughout the
Columbia Basin is characterized by low rainfall and a long growing
season . Precip itation ranges from 7 to 14 inches and the frost-
free period from 140 to 200 days .

Mineral resources in the Upper Columbia Subregion are located
predominantly in the northern and western parts of the subregion in
Stevens , Ferry , Okanogan , and Chelan counties .

Stevens County has produced a notable amount of silver , lead ,
and zinc; mostly from the northern part of the county in the Orient ,
Bossburg , Northport , and Colville districts. The Chewalah District
is noted for magnesite production , having been the largest producer
in the Nation for several years . Magnesite production stopped
completely in September 1968, due to imports from Asia. The county
also produces silica , limestone , marble , and other rock products.

Ferry County contains the only active gold mine in the
Columbia-North Pacific Region . The county has been an important
gold and silver producer for many years .

Chelan County has a record of the largest production of
copper in Washington and was also a major gold produce r, due primar-
ily to the outstanding production of the 1-tolden mine in the northern
part of the county. A gold mine at Wenatchee was notable as one of
the few gold mines operating in recent years . Both mines have
recently closed.

Table €4 - ~~eas by State and County. Subregion 2 , 1967

Water Land Area !! Total Area
State and County Sq. Mi. Acres Sq. Mi . Acres Sq. Mi . Acre,

Washington
Adams 00.8 500 1,391.9 890,800 1,392.7 891 ,300
Benton 18.7 12,000 254 .9 163,100 273.6 175,100
thelan 73.0 46,700 2,923.0 1 ,870 ,700 2 ,996.0 1,917,400
Douglas 30.3 19,400 1,831.7 1,172 ,300 1 ,862.0 1 .191.700
Ferry 57 .0 36,400 2,202.0 1.409,400 2,259.0 1,445,800
Franklin 09.5 6,100 945.1 604,800 954.6 610.900
Grant 138.5 88,600 2,668. 5 1,707,900 2,807.0 1.796 ,500
Kittitas .0 0 406.6 260,200 406.6 260,200
Lincoln 16.8 10 ,800 1,992.1 1, 274 .900 2 ,008.9 2 , 285 , 700
Okanogan 35.5 22 ,700 5,296.5 3,389 ,800 5 ,332 .0 3,4l2 ,S00
Pend Oreille 00.1 100 44.4 28,400 44.5 28,500
Spokane 01.7 1.100 45.8 29.300 47.5 30~ 400
Stevens 68. 2 43 .700 1 ,924 .6  1,231.700 1,992.8 1,275,400
Yakima .0 0 74.2 47,500 74.2 47 ,500

Total Subregion 450. 1 288 , 100 22 ,001.3 14 ,080 .800 22 ,451.4 14 , 368 ,900

~j  The term “land” is defined to include a l l  water  bodies under 40 acres and streams under
one-eighth mile  in width .

Source: U . S . D . A .  Conservation Needs Inventory adjusted to U . S .  Census .
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The total area of Subregion 2 consists of about 98 percen t
land and 2 percent water. Table 64 shows the land , water , and total
watershed acreages of Subregion 2 by state and county . Except for
this table , land areas only will be used throughout the following
discussion .

LAN D

Factors of major importance to the land resource are : the
ownership status , the soils , and the present use. The combinat ion
of these factors greatly influences the present and future utiliza-
tion of the land resource .

Land Ownership

The upper Columbia Subregion contains a little over 14 million
acres . The largest single landowner is the Federal Government with
5.8 million acres or 41 percent of the total land area. Mixed
private ownerships amount to nearly 7.4 million acres or 52 percent
of the total area. State , county , and municipal ownerships make up
the balance .

The public lands are distributed between National Forests with
3.5 million acres ; National Parks , Public Domain , wildlife refuges ,
reclamation projects, and defense installations , 1 million acres; and
state , county, and municipa l lands , nearly 1 million acres. Another
1 million acres are Indian Reservations .

Table 65, Land Ownership status , and figure 10, Land Ownership
Map, show this information in more detail.

Soils

Figure 11 , the Soil Associations Map , shows the location and
relative extent of each soil association in the subregion . The
associations are numbered in a general relationship to the position
in the landscape . Thus, bottomlands and low terraces have the lowest
numbers and alpine areas have the highest number:;. The name of each
association relates to the soil series representing general kinds of
soil that are most extensive in the l andscape . Wherever possible ,
established soil series are used in the name ; however , where the
avai lable soil series do not have classification status , the soil
series name is not recorded. Generally, up to 15 percent of any
sing le soil association in known areas may consist of inclusions of
soils other than those identified. Such inclusions may be similar
soils or they may be highly contrasting . However , in many high
mountainous areas, where detailed knowledge about the area is
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Tab le 65 - Land Ownership Acreage , Subregion 2 , 1965

Administering Agencies Washington
(1 ,000 acres)

Department of Agriculture
Forest Service 3,495.3
Other Agriculture -

Subtotal 3,495.3

Department of the Interior
Bureau of Land Management , 200.6
Bureau of Indian AffairsJ-’ 1,053.2
National Park ServiceV 233.5
F ish ~ Wildlife Service 83.2
Bureau of Reclamation 361.1
Other Interior .5

Subtotal 1,932.1

Department of Defense 98.3

Other Federal 230.7
Federal Subtotal 5,756.4

State 931.3

County 18.8

Municipal 15.3

Public Non-Federal Subtotal 965.4

Total Public 6,721.8

Total Private 7,359.0

Total Land Area 14,080.8

!/ Private lands held in trust by the Federal Government.
2/ Data updated to 1969.
Source : General Services Administration Real Property Owned~~~

the United States as of June 30, 1965, adjusted by the
Land and Minerals Work Group .
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Soil Associations Name of Association
Map Symbol * ,~~~~

20

~~~ 
Generall y silty and sandy soils formed in alluvial sedi-
ments on bottomlands and low terraces. i... •

1 Colvil Ie — Mires 
- 

ç ‘
~~ L

J] Generall y silty and sandy soils with coarse frogments form- - 
22 . 

-

ed in glacial ma terials on terraces , p lains , and mountains. .~~~.... - ,~
1 ’ - - .2 Springdale — Marble - 

- 
-

3 Pogue - Brief -.
~ ,i ~~ - 

9
4 Warden - Ephrato u \~ \
~ ~~:2~r~

e 
-. ..

7 Conconriull y — Kortar -.— . 7’ — —~~8 Nevine - Malson ~~~~~~~~~~~~~~~~~~~ ,i ~ _>
9 Touhey -. Timentwa . -. 

- 
.
. 

- 
c— / 8

Genera Hy- si lty 
sedirnent:on hiU yup lonth. 

deposi ted 

-
- 

$

10 Winchester Quincy 
)11 Marble — Speig le -

712 Shono — Starbuck 
‘

13 Warden —Quincy
14 Ri tzvi lle — Renslow .
15 Athena - Reardan  ... 

- 
—

16 Bagdod - Anders . — 
- 

—.—

~~~~ Generall y silty soils fornied in materials mixed with ——~~ ~I~a - 
.$_,.

rock y residuum—co lluvium from basic rock types on . 4 nj.__ .— -
1 . *

plateaus, canyons and mountains. \ \..
j 

‘~~~.

17 Clerf — Kohl 
~
-;: -It A,,,,,18 Watervi lle - K uh I

19 Kuhl — Storbuck to -

Generall y sandy soils formed in materials mixed with 7 4 -
volcanic ash or pumice on terraces , foothills, plateaus
and mountains. . .

20 Dominantly Cryandepts 
‘S. 

- 

- ~~., ._. 

I 
, ~~ 

~
rock on mountains . .~ - 

~, 
c.,/ ~~~~~~~~~ • £

21 Rocklond 

. 

~~~~~~~~ 

-

~~~~~~~

---

~~~~~ Generally sandy soils formed in materiols mixed with / “

rocky residuum— colluvium f rom acidic rock types on 0 2

terraces, foothills and mountains. -~- . —k. ~
22 Dominantl y Cryondepts

• Symbo ls are non-con010 ti ve and co ns i s ten t  onl y u it / i n  ear/ i
su bre g ion. To compare del ineations from one su b reg ion to
anot her re fe r to the name of th e Soil - I ss ociat ion.

(1 / t. - / h. Soi l l ss oc ia t ,o n name may in c lude  a ser ie s  that does
not f~t t he Soil - Iss oci a t io ns Group descri p tion. The Soil 4 s s o r -
,,,i,on name is based on dominant s er ies.  The dominant of fi ve
scr , r .s may hr only 30 percent  o f t / i c Soil 4sn o c ia tc o n .  Tit us a

/ 5 5 9 0  texture d so i l  cer i es isa -y be inc luded in a group accuratel y
dcxc r ib ed  as genrr a l l y si lty and sand y in tex tu re .

LI)___
~~
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ani. 00, har ~ - t , n i , t i , s  arid ~o,.lttim* of Sail.. 
Subtvgion 2/i

~~~~~Yh ~~oc lot ion - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _____ - - _~_~~~~ ~~~~~ ~~
-
~
-n.’~ -

SoxI  Free ,e ~ge 3f on Coa’ - ,  
~~~ 

-

Map I l v i i- freo Major land t r y s t  Group 2/ 
of Parent Irature Tevt., rv

tion cyc roy ,  Season use ~~~ yy I r t o ~ Faailj S.ri.s— Aisn - - l- . .~, i$asetial ’. ur f a c e  S o i l  Subsoil i,nd Percent - i ’ , . ’ -

Ashy sellS 1 l .S00— 5b-:4 110-130 R.avgolund Mdiv Fiti e -si I ty .  mi x ed , Cols i l l n  30 Elood p iai nu Alla,10m Silt loam S il ty 5. 5-c - 20 - SO s  02cr
with loamy 2 .000 Hap laqxolI$ calcareous. m$SLC nl.y .01ev table

sobsoils 00 t - o r c s t  land
nearl y level
Slopes Crop land loll ic Ashy over sandy or M o r e - . 20 Terra- :.s S .’ .ast . Grave l ly , r a i e  i i  Gravel ~u-3s ,n 20-So” over

(ceroals , V itrandept s ,and y -skelct al . si lt loam t i l t  profile gravel .nd

alfalfa , mixed , frigi.l loam

pasture peas
and pot0500s/
.75% irri-
ga ted

Typic Coarse-loamy . sixrd Repu blic 20 Fans ui-i Glacial Fine sandy Floe Gravel 60 belo.. 40—60 ’ over

I lap l000 rol ln frigid fsotmlopes ti l l  loa, sand y and 40—ba’ gr ac rlly nyu
10.. sand

tiollAs Ashy,  meslc San Foil 3 floodplain, Allu v ia, Very to n e Fine None -
V it rande pt s and ash sandy I ooa sand y

T9U0 F ine , mine d, A d o,  I Terraces Lake silt loam Clay or S o u r  - 20-40’ over
I lap luscr.. i I, .esiv sed s-  s i l t y  clayey

am os cl ay materi al

Typ ic Coarse-loamy over Chenelab I Terraces A l l u v i u m  S i l t  loam Loam None - 21.00 oner
Aa plo n ero l l s sandy-ske le ta l , and fans gran d

mixed , .esiC sand

Moderatel y 2 I ,000- 14-18 120-140 Rangel on d Enti c Sand y - s k e l o t o l , Spr i n gda le 25 Terraces Glac ia l  Grav el ly Gravell y Gravel 20-35 in _~~-00 over
deep and 1 , 500 tlap lsner olis noted , eesic ou ro ash sandy loam sand and profile; gravel and
shallow soils sand oo be lox sand
0 m b  loamy , Crop land 2 0 . 4 U
sandy and (cerea l s.
grunell y sub- alfa l fa ,
soi ls  ~,n hay, and
gentle to pasture) -
moderate Some m n .  A l t , ,  Sand y, mixed , Marb l e 15 Terraces Sand Loamy fine Loamy None - hO” .
slopes. gated ieropsasmne nrs mesic sand san d

Fores t land

Moll iv Ashy over loamy. Stevens IS Up lands Carbon- S i l t  loam Silt ‘.,nc - - b o o
V i trandepts mixed , me ssy uceous loam

shale

g l acia l
t o ll

Typiv Fine-si lty, mixed Cedonia 11 Terraces Lake Silt loam Silt none - soot . .
Rerochrep ts tunic sedi- loam

M o l l m o  Ashy, loamy , thinners 8 Up lands Loe s s Silt b a a  Si l t  Sone - NO”.
Vi trandepts frigid over loam

lake

Typic Fine , a b ed , Add y 4 1cr raves Lake Silt loam Clay Or None - 15 - 18” over
Hap lnxeralfs mesbc sedi- s i l t y  clay ey

ments clay material

—--

~

---— - - — -- 
~~~~~

—-. 
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Soil ~ iall t ie s aod lnt erprni Uiicns

- total Avail- Range of

~~~~~s c l c uv olu 
peroeab ility Femmeobml mty  Oco inag e 

a~~~
2
~~~er- Ma)

~
r
b
C
~~~

b mlm t Y  
Major Soil Sxbtable Land Tenor -

~ m v d  Percent l r f o I n ltc/i1, Sobsoll Sobvt rr am I l,,~ n Capacity /i~~~~d / ~ y~j.utodA/ Problems mont and Struc lo rr y

‘.ostv - 20 - 40’ Over Moderate ly  5100 PoOr iligh III, lIl y Hi gh owner Dea xooge; irrm gat snn
wate r table sloo t abl r  sunagement

ly 5,rane 1 20 -3 5 in 2o-OU” over Moderate Very rapid Good Lon Ills , Ills . Moderatel y ilesidve agunt ; 0-roy .

prof il e gravel  and lI l e . ti l e  deep oven pm ng seqoence; m e -
sand l ye, grave l l y rig , ages ; range

lAs , sand; land mgms .
VIe gravel l y

profil e

Grand 60 c;. .i 40-ho” oven Moderately Very rapid Good Medium 1110 - Erosion , Uesidoe e.gmn ; orop-

and 40—60” grave ll y till rap id 500d Y P it O  seq uroce;
sand profile rangeland egmt

Sove - 60”. Moderately Moderately Somrahat Medium - 1110 , wetness Drasnage
rap id rop id poor t ile ,

VIe

‘T Move - 20-40” ov-r SLav Slon Good Lao and Ill e , - Erosion; Cross-slope opors; rr-
olayey Media, lye , clay ey si,dae egmv ; crO ppcTg
material Vie subsoil voquevcr; vubsnrfece

n iIioge; Irri g. egos.
None - 20-40” over Moderate Vcry rapid Someohot Lox and IlIn its Wetness Drainage; m rr tg at m ov

gravel poor Medium nnanogneenn

by Gravel 20-35 ix 20-40” over Very rapid Very ruymd Enoessive Lost lye , - Erosion Range lard and forest
and profile; gravel and V Is , gravelly land maragement
sand hO beloa sand Ails profile;

20-40” moderately
deep over
gravel 0

Sync - ho’s Aery rapid Very rap id Excessive Lox Sits - Sandy Rangelar d ond forest
profile land management

Sone - hO”. Mode rate Moderate Good ili gh l ie , - Erosion Cross-slope opens; ne-
ttl e . sidae mfmt; cropping
lye , sequence; forest land
Als , and ranyeland sgmt.
V I t o

Moo n - hO” n Moderate Moderatel y Good gigh lie , lI e , Erosion Croon-slope opers; re-
slon li le , tile sidue afar; vropp ivg

lye , seqoe scr; irrsg. ages;
Ale mgnt~~

_ _  -‘
Non e - 60”. Modera te Moderatel y Good High t I e , l Ie , Erosion Cross- slo pe ope rn ; re-

slow t i le , li le sidoe aCet; cropp ing
lye sequence; irri g . mgttt;

rungeland mgmt.

Sore - 15-1 8” over Dlxx Slow Good Lox 1110 , IlIe Erosion; Cross-slope opers; re-
clayey lye , vlay sidue u.gat; cropping
material Vie subsoil sequence; svbsurface

tillage; or r m g. mgnt .
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Table hh - Continued

h o  I )s500m ,itiuv 
-— TI~TZjfjoatmov Fee- pnsitinm Soil .isaracrorisrics

— -  ________________ - cent-

Sail Frvo se ago3/ on Course Fragments

Map l .1c~ a - free Hajur laOd Cr, 5 n o - q  , oC ywrns r Frnrcrr Tnvtlsrr P.

- yj
~~ 

ssov 0 o ~~~~ Season omvc cc  oo ) ~~ s~~o~j . ~an see, c.,50.1 bssn. c~~ 
tqotrnial Surfovr Soul Subso i l  Eivm .l Percent I rot I ic ; I)

Fr-er b i t c h , .

5 0 0 5 -  S-Id 160-180 ilovgrlu rmd Acid i c  Coarse-l oamy or y0gon 30 ti-eros - i - - .  00100,.. F inn v,mnd. Finn Solos — s-i .

1 .0110 llap loorro ll s sond y-sloC tet .i l , loam sxndy m p h

Crvy lovnd
(ceroa Is ,
fruit
orchards,
hay a,sd

Typ ic Loamy-skeletal , Orirf So Eons and Al lonioe Sond y loam Sandy So.,,- - 60’ . aa1rcl
Ilup locerolls eixed , nesic terraces Loam

Snidi c noes,- cmos - 0 .,solo no -sot 10 Terravos Glnciul Fine sandy Crace ll y ross I lA-SI . in 20-40” over Iryrl

llup lvs erollv ro,ir d , 55r50 ~ sts, .mv). loam sondy and ;s ro sl .is , gravel aod
l oam hood t o l l  locico sand

Sn Ot ,  Coars o—loa my . Cashmere 10 Fuos aod Old Loam roOd 1, Oravel 20-35 iv n. - , - )  .ini

Ilap ionenolls sos s ,J . nesm, ts r, .5 , 0 -v  alluviom loan Irnu le
(yachio l

C a l o i o r t l m m d m v  Course-loamy , lkanog.sn S Flood — Alluv ium - t o l l  loam Silt Son’. 00’ . Ssod.l

Iluy loov ro l lv nived . nesic p lains loan

Typic ‘los, .0 . nesic c a l l  2 I r r r ,50cn  Sand Loamy line Axed N o  I .

Xernp oaemme nt s sand

500- b-0 140-180 tangnl,mvd V rr oll io Coarse-silty, lta rdso n 30 yes ro o r t o  l.ovss G Silt loan sorry so - - ,

1 ,200 Canbornhmdv mined , mvo mo srdivcnts finn

loam

Croy land
h I  Vu I fu
yot atoms ,
sugar berts ,
mr grt .sII5t .

altO t ru rt 
‘ Sort, 1110 Coarsr—loany 1.phruta 20 lerroves A l luo i v n  Loam or o rovrl llt Sand o - 2 - I - l U , over

or boo r jv I- Caml,orthidv os s so.n o i o l  over nundy loam loam and I - i  ,. ‘0 ” sas,i I, ‘.- ra ,e l

, r r l 0 a r , -d - sit to - n b .  1 , 1 4 ) , ootnash Craonl iv pro-

jccrit .m lvl- s in , - - mo xb c Is l e ;  So

dry lavd 
sn-I s ,,

2 0 0  40)

terallic Coarsr -sil ty . Sugenoor IS lrrraoes Loess n u t  loam Sm I t StoolS - 50”.

Coabortlmids sioed , sit-s i, o~cr 
loan

mutermal

V ero ll ic Coarse-loamy, ROyol IS Uplands Mixed Finn sar i, I-mn e , .nn - to

Cuebort hi ,ls nisn d , sn nm c s - s  loam sand y

Typ ic ‘-lo sod , orsic Qoinoy 3 honed Sand l oamy five Loans: ‘rove - .

TorriysoeerntS 5 e r s o o rs sand fine

Verol lic Coursn—loanv , yrosser 3 llp luod s b ros Silt loots ..t  Sosyr - _ o-aco- over - 0ev

Cueborthids sised , nmn io (y l a re ac s l  c o n e  - - ‘C vc,lre,r 
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Lpngmr .st- . ,mbsl, No l s i  ‘l.m l o , r (ap a b i l i tc

yeru.eahi lir1 Permeabil ity Il s ,iIuO, m gv ’ hold o ,Ig ‘sa l t ’ Ma)or Som I ’ . u , o t  1 Ii- I oi l Iro n s

Peecent _ I’rof i  Ic Oepth Subsoil Sabnt ream i l - i n s  j~~lo~ t r ,~~~~ lli,l,oid ‘ ~,
.‘ Prob lems s,s,5 ,s,0 t i n ,  5 -l —

- hO”. Moderately ‘5,,der mt ol, Good siedmo m IIv , l is , Cr05005; Cros s-vboyr nyi l n re

rapid r.m i 0 I l ie , Il le , d roag h n m -  sidon sgml , ,v o, ,, se-
lie, IVe , ness; -.05,05 qoence ; irri g. sins .

Ic 015 profo lr rangn land mara iem rvt

- so”. Vapid Rapid Good Medium ly e , l b s . I C,,-.o ,,s- Jr to - ‘, s , - 501l~05l0hh0 mgnt ,
h Is, lIe , nrsv -~~ 

‘~ 
- 

51 T 5  5cm ; re s mdue
V I I  ~ ~ I ~ 

—

20 - 35 in 10-40” Over tayid inn ) napmd Good l iv lIv. Ifi . s s o ,,,sii .J rOslog lili In , , ,  nic i ir l . ) , 5 5  -

profile; graee l and Il l e . I I l e , sess;i ,-noooi- I I .  I s .  ios ages . ,ri ’I’I - - r  5C.

60 belois sand IVe IAe fmle ;s o .J .Ieio l o i l  os-v to - , u r s u  - -- get

20-4 0” -. 
,g r i. 1 mi t , 1 ion ro ’u 4 , - bond  n o s o m 0 , - s l ’ s s

200 - S~ in so ” • Moderate Modnrato Good Medium Il - . . lb s  - I r i o - I ,  .0 r 0400 5 0  , r -l ~~- . - . i , I .r - 1” 0~~
ye t ’ s ’  Ic b I l e  - b Ile - l i o n ’  - cr I b ,  dun -sl 0-st , S ol ~, Sr

A l e V I e  ‘s t I e  qoe m or ; i t’Ci ~~.

— 
cangeiand management 

. Moderate t-lo drr otv Good High T~’~~” T I ’G ~~~ ,sh v ~~~~~~~~~~~~~~~~~~ o r op-

Il le l I e  ping sequence; a t - r i g ,  eguts .

— ire) rap id very r: ilsmd b n , , - - . - . o v e  Lou l Os ’ . IS’e , Erosion;dr005ht-Aevidue mgst; irrig. 5l,55 -
I), . I I.,, - - sand y range loxd management

Moderanel y Rn ~I ‘ - .‘ - I ‘ ‘. - t ,  - ,, - , , S -

rap id I I ,  - ‘ S I  I - sr qurflv r 
~~~ - 

-
-

20 - iS  20-40 ” l i e  il,,de:.mtc 1,-,, rapid 000d 1.0,, VIe 115 , 1 eoS,on gr av el l y Ceons-s b olse opees , nrsI-

bel oa 10” sand V grovo’ I I I l e . peofale ;eOid deny due sgml , oroypang Se—

iv pro— 
IAn over s.mod assd oiUeisce . I r r ig .  egnt,

file , so grace I;deoag ht c - eavgelavd sger

201 401’ ’ Eros ion . ’’ nil, g bv

- hO” . Slodeeute is-er s b , ,  sIoisd llrdmun lie li v . o Ib . i b i s r  b u o l i n  i r , i s s - ’ I , s I ’ o  -s r - residue

II hi gh Ill e , t r ,lo’ ’ , , i ts ’ r O i l  mOtot  - or,5s- ‘ig ,s- ysrnove

IVy h~~I,,5 DO’’ o r r 0 0 0  t i m  sloni ,- n i s o l

- i o  - . stodtrutely Slode natele i;ood ‘irdmomsn SIC , V I s , rasian ,aandy CrxsS-s so
rapi d rapid l b Ii - tIle , n- -s ‘ I.- - egmt ;vn . -- ’ l  sos, IC

lie ,is..o,gh t i flv-ns irri g. ‘lOst ; ro., 0 i’ I ii 1 ‘so ’tfl -

- ‘ - u ’ . Grey nopm d Vvry ruyid IoocessiOr lox C u r -  lbs I Cnn; is, , ,,n,lo Residue mgmt ; tr rag . c~ s
-r o t, I~ - rungeland  mom s

- 2 0—40 ’ ’  over ‘ l , ,J e rss.-  Io 1 , o - r , u o i - ,i, hood Los S S I C  I ls , I n’s o i s ~. so,irr Crosn —s I I n ’ oyrrsoe r sa due
i,edronk ‘Sodiom Ili e , Ir Is dross ‘sO’ss or ~~

I ofl o1 sequence- .
PVc over lied n,s, 0 ;  i r i o g  i s o  n rove grnrnr

droug h t m n r n v  

~~~~~~ 
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Freeto 
my Coons . Fragments

Hal. I Co~ free Ma)or 1usd Groat Geoiip 2’ 
I ,5011 t I ,sto rs TeOture p

r i - u  I n~~~j  Season use in ’,lldI.lo
~p Famil y Serimn-° vise. L.cik1oj~ “ t o t r r , . i  ‘s o s s ’ f a o e ho i o l Subsoil s o S .  Percent , — f, lr n,-i,i,_ - ,i ,o

~~ rt I o , o ’o rn ~~~~~~~~~~

S 2 , 000 -  l v •a 90- 110 Forest land b i b , .  Coarse—loamy over 000nvr DO Terrasvu , ,l,, r i. m I Silt loan ‘o h ,  no e l  60 I,vs,,i 20 au ’ ,,, s N

t , ,0i0 I5 a 1 , b ,c t l o , i i l ’ . sandy oc sand y— outaash loam r0 sand .Jo- ao ” grand 1, s,.s,I

i eoy lusd 
ekeln tal , sh oed ,

ioereals , hay
and pasture
In, I m,,d ova Fotm O - oii0, i i i  i t o  I , Spruog dale 10 Fe r r oo rs  Gbo c i . m I l,nomr Il l Gravell y Grace 1 cli 0 ,s, . , -  4 , -  s o r e  N

or nig,otr d Ibay bo vnrr l Is v , c , ’,I . mrscc ovtuosl, coarse loamy 
~u~d 1 r. ,f i I e . s , o 0 racn I sand

sandy leon coarse II, On, On-
sand 40”

Hooge land

Typi o Coarse-loamy . I lo ,ko 10 S1,bu nds Glacial  Si l t  loan Gravelly Gcai-el 20 -35 - 45~b0” over
liap lorthad s sited , n , n O O  Ip loa n sl till loam 10” is rn- grand
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incomplete , extensive areas are included within delineations and
inclusions of other soils may exceed the 15 percent general average .

Table 66 contains information about each soil association
— shown on figure 11. ej~~~ symbol listed in the second column on the

table is the same symbol shown on the Soil Association Map .

The table is organized to show land characteristicc and the
characteristics , qualities , and some interpretations of soil series
representing the dominant and the contrasting kinds of soil in each
association . The first six columns show some general land character-
istics for each soil association . The next 11 columns show charac-
teristics (permanent soil facts) of individual key soil series that
represent dominant and contrasting soils. The following four show
qualities inferred from the characteristics of these soils and the
last four columns show interpretations concerning agricultural use
based upon the foregoing soil characteristics and qualities. All of
the representative soil series listed have status in classifications .
A blank space in the soil series column indicates that the soil
series name has no classification status .

The “soil groups” column shows soil associations that contain
soils having broad similarities in some important characteristics
frequently identified with a position on the landscape.

The “percentage of association” column shows the extent of
each soi l in an association . Differences of the total soil percent-
age in each association from 100 percent are inclusions of other
soil and land types. For examp le , association 16 lists a total of
75. Knowledge of this area is limited , so 25 percent of the area
consists of inclusions of soils that have not been defined.

Terms listed for permeability of water through the subsoil
and permeability of substratum are :

Very rapid: Over 10 inches per hour .
Rapid: S to 10 inches per hour.
Moderately rapid: 2.50 to 5 inches per hour.
Moderate : 0.8 to 2.5 inches per hour.
Moderately slow : 0.2 to 0.8 inches per hour.
Slow : 0.05 to 0.2 inches per hour .
Very slow : Less than 0.05 inches per hour.

Terms listed for total available water-holding capacity are :

Low : Less than 6 inches in profile.
Medium: 6 to 10 inches .
High: More than 10 inches in profile.
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The irrigated cap ability subclasses are an interpretation of
limitations and hazards of using only presently irrigated lands .

— Many areas not presently irrigated may be potentially irri gable , but
are not included in this classification .

A dash in any column indicates that the information is
nonexistent or not pertinent.

The soils defined on table 66 reflect the influence of the
soi l parent materials in many important ways . An examp le is the
prevalence of coarse fragments and the droughtiness of 50115 formed
in glacial materials or in b ess mixed with basalt bedrock . Also ,
note the silty texture , depth , and absence of coarse fragments in
the soils formed in deep beds of wind deposited materials on hilly
uplands. Generally the table shows most of the soils are well to
somewhat excessively drained and are underlain at various depths by
basalt bedrock . The well drained loamy and gravelly soils on gentle
to moderate slopes typical of the Columbia Basin respond particularly
well to intensive cropland use under irrigation .

Table 67 shows the estimated acreage and proportionate extent
of the soil associations .

Table 67 - Soil Associations Acreage , Subreg ion 2 , 1966

Soil Association
Map

Symbol Noise Washington Percent
(1,000 acres)

1 Colville-Mires 285.0 2.0
2 Spring dale-Marb le 390.0 2.8
3 Pogue-Brief 600.0 4.3
4 Warden-Ephrata 1 ,900.0 13.5
5 Bonner-Springdale 190.0 1.3
6 Benge-Anders 390.0 2.8
7 Conconully-Kartar 690.0 4.9
8 Nevine-Molson 250.0 1.8
9 Touhey-Timentwa 650.0 4.6
10 Winchester-Quincy 90.0 0.6
11 Marble-Speigle 70.0 0.5
12 Shano- Starbuck 390.0 2.8
13 Warden-Quincy 12.0 0.1
14 Ritzvi11e-fls”~~1ow 1 ,100.0 7.8
15 Athena-Reardan 150.0 1 .1
16 iagdad-Anders 330 .0 2.3
17 Clert’-Kuh l 360.0 2 .5
18 Waterville-Kuh l 600.0 4.3
19 Kuhl-Starbuck 25.0 0 . 2
20 Dominantly Cryandepts 2 ,900.0 20.6
21 Rock land 60.0 0 .4
22 D o m i n a n t ly  Cryandepts 2 ,648 .8 18.8

Total Land Area 14 ,080.8 100.0

Source: National Cooperative Soil Survey.
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Interpretations and Evaluation

Table 68 relates the land capability classes to the Land
Capability Map , figure 3. It must be realized that the Land
Capability Map is highly generalized and a specific capability class
on table 68 may not be shown . To determine the land capability of
any particular area , refer to the soil association symbols listed in
the second column of the table and then locate the area of that
symbol on the Soil Association Map , figure 11. Table 68 also shows
the acreage and extent of the dominant land capability class for
practical segments of the landscape.

able NO - Suamnury and [btstrih ut ion of I ,asst i Capa h ili tt ,l as ,e n , -tal-r s ’ g i - s .  , l9tsh

Iu t ’ tr t ’ ,,tsos, ~~’~~~,vui hst’sniitsvvw~~
i _ t i  bncrntor ,ed

l ,o ,, , u u t a , ’ t ,  1 ,UUU 1 ,1,’”-

Lav,b Iap absmli t y Classes 5Ia1. ’-~ nl ’u I C  A c n c S  Perveet ‘acnes.l

Clas s I - Soils in I l ass  I have no l im i ta t ions  or hazards ,
They ann adopted to all asrs with a minimum of conservat uov
treatment other than standard candu t sonutsg oven,!t ‘ - -

Class II - Soils io Class II hone tat. liei tatu 055 0r
hauardn, Simple 000sernaties proc lives are needed ahem
cub t ,vated. They ire suited no nab smvated crops , passure ,
range , woodland or si l d l mfe , - ‘ O ttO

Class Ill - Sails in Clans Il l have mare linuta tmoo s and
hazards than th~ ts- it Class I I  They require more d,ffics lt
or romplea vanseru’otion p r a _ t lc s ’s when nsltis’ated , They ore 1-12-14 - li :, b:J -- 20_ h 5 , 5Is 0
suited to cub tu a utrd cno1 ss , ,m - s,tre , range , woodland or lb-I S
wild life,

Class IV - Soils in Class IA have greasrt’ limit at ,ovn and
hatards than Class Ill , Still none diffios lt or con 1
measures ann needed ahen cultivated, They arv s i t  s - i to 2 - 3 - 4 S h
cultivated crops , pasture . range , ovodland or a i l d l a t s ’ . 0-9-13 4, 311 2 II 31,l 1 .503,1

Class V - Soils in C l a s s  V hone more l im i ta t ions  than Class
IV, They are generally unsuited for cob t t s atton , hot are
nell suited for grating and forestry use, They require - - ‘ b . C

good management practiveo.~ J

Class SI - Soils in Class VI have severe lumutations or
houards that make them generally unsuited for vultuoat, 00,
They ann soited largely to posture , range . woodland or 7 -b ” - 20 -~~~ I , i’t b v 4 0 , 9
oild lI fe.

Class V II - Soils in Class A ll have very severe
limutations and haoards that sake them generally unsuited
for oult ,natuon , They a re ssu ted to graaivg, voncostimeeoia l , 10- 11 -19 101- u 1 ,3 sut .O
onodlaed on wildlife .

Class VIII - Sails amd land form s in Class V III have
liem tat uoo s and hauards that prrvev t their ste for
vol tivated vrops , post ure , range or woodland, They N nt is ‘- a 2r-n S
may be used for recreanion , n ,ld lu fe or eater supp ly.

Total boyd 14 , 1 311 .9 100.0 14 ,,lo’

!‘ Class I and 15 percent of nI h e r  capab ility classes may he Included in ,,rtas of Clans lb. I’ ~ it  23 ps’r, s - n t  of other
capability classes may be uncludnd iv Classes III and IV , bans V and op to -il l prrcnvt of cstblr v c a p a l - t l u t y  c l a s s e s
may be included in - I assrs Cl , V I I , o,sd V I I I ,  Iv am os of eoits fol I less  t ha n  12 ,nches - lan ge areas -s C l a u s  l b  coO
be pstev tial Classes I thn o!ugl. IS shore irrigatuon saver is available,
Refer to Subreg ional — o i l  Oss nc iot ioe ‘lap, figure II,

7 , Taken from table 0 ,
4, ‘oral I b t i t  - la s ten I a o l  V are di str,tsiated in scull ‘s-os ‘s ‘‘-1 a r e a ’ over segn s-s, t ’ - ’t the lafldnoa re - ‘- ‘A u ,  s — all areas

_ tsubd vol he delineated on the map , Thus added detail , a I th -. t g I, s t u ll genrralined , us motsmevsurate tI, ‘I- - cts srg 1- P4
level of gc-s uer ua l i z a tmon,

Snore, Sassottul Coap enis i ue Soil Survey and 0 , 5 .0 ,5 ,  I on si- n o at l u -v Seeds bnsentoi7 ad ju ste.!
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Classif ied on table 69 ~~~
‘ t~~~ uoninant water  storage

capacity for each ‘~~~1 association in Subregion 2. Each class
the t :ble rL i t.i~~bts to a s :milar class on the regional ~aap , f i gur~
Water Storage Capacity. To locate t1loi°~ ’ areas having c’intrastn
water storage capacity in the upper 5 feet of soil , refer to
figure 4, to figure 11 (the subreg ional Soil Association Map) ,
to the foiiowit :g table. The class letter symbol in the first
column and the Soil Association M:I1 numerical symbol listed in
second column may be used to locate those areas having contrast:
water storage capacity. Comp lete utilization of this storage c~
contribute a more stable and sustained streamfiow .

Table 69 - Water Storage Capacity of Soils Generalizeo to the Soil
Assoc iat ions , Subregion 2, 1966

Soil
Classes of Association 1,000

Water Storage Capacity!.! Symbo ls Acres Percent

Class A - W-ter storage
in the soil profile more
than 20~ 000 acre-feet
per township. 12- 14-15-16 1 ,970.0 14.0

Class B - Water storage
in the soil profile 10,000
to 20,000 acre-feet per
township. 1-18 885.0 6.3

Class C - Water storage
in the soil profile 5,000 2-3-4-5-6-7
to 10 ,000 acre-feet per 8-9-13-17-20
township. 22 10,980.8 78.0

Class D - Water storage
in the soil profile less
than 5,000 acre-feet per
township. 10-11-19-21 245.0 1.7

Total 14,080.8 100.0

!/ Measurement of the water storage capacity is limited to the
upper 5 feet of soil or to bedrock .

Source : National Cooperative Soil Survey .

Cover and Land Use

The four major cover and land uses , as defined in the glu
and explained in the introduction , have been summarized by acre
and ownership on table 70. These broad categories have been de
mined both on the basis of cover and use. Crop land is more spe
fically a use category . Forest land has more than 10 percent f
cover. Rangeland areas have broad range cover characteristics .
Other land includes land specifically based on use , such as urh
as wel l  as that based specifically on cover ch ar acte r istics su c
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rock and sand dune areas . The four major categories have been
generalized for presentation on figure 12. Since this information
has been generalized , isolated areas of different cover and uses may
occur within the broad patterns .

Table 70 - Cover and Land Use by Ownership. Subre5ion 2, 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1 ,000 acres)

Department of Agriculture
F o lOs t  Service - 3,052.9 235.4 207.0 3,495.3
Other Agriculture - - - - -

- 3,052.9 235.4 ‘~ ‘7T~Y 3 ,495. 3

Department of the Interior
Bureau of Land Management 60.0 140.0 .6 200.6
Bureau of Indian Affairs!’ 24.4 835.8 163.9 29.1 1,053.2
National Park Service - 112 .0 88.5 33.0 233.5
Fish 8 Wildlife Service .3 45.0 33.7 4.2 83,2
Bureau of Reclamation - 5.0 326.1 30.0 361.1
Other Interior - - - .5 

_______

24.7 1,057.8 752.2 97.4 1,932,1

Department of Defense - - 89.0 9.3 98.3

Other Federal - - 230.7 - 230.7
Federal Subtotu 1 2 4 . 7  4,110,7 1,307.3 313.7 5,756.4

State 98.7 393.0 391.0 48.6 931.3

County - - - 18.4 18.8

Munici pal - 7.0 1.3 7.0 15.3

Public  Total 123.4 4 ,510.7 1 ,699.6 388.1 6,721.8

Private Total 3,185.4 1 ,141.4 2,884.3 147.9 7,359.0

Total Land Area 3,308.8 5,652.1 4,583.9 536.0 14 ,080.8

!/ Private lands held in trust by the Federal Government.
Source : Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs

Inven tory , U.S.D.A. Forest Survey, and other Sources ,

Cropland

Crop land in the Upper Columbia Subregion consists mainl y of
the apple producing area, the wheat producing area, and the diversi-
fied farming area of the Columbia Basin Irrigation Project .

Apple production is an intensive agricultural enterprise
requiring hi gh level management and expenditures to produce a high
value crop in sufficient volume to assure a margin of profit. The
valley terraces , f ans , and foots lope s , where the major production is
concentrated , generally have gravelly , shallow to moderately deep
soi ls overly ing deep beds of water-sorted sand , gravel , and cobbles .
Problems of management relate mainl y to droughty soils and
occasional low temperatures .
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The wheat producing area, although less intensively farmed
than the apple orchards , is generally under a higher level of manage -
ment than comparable areas of grain production in the Columbia North
Pacific Region . Deep silty soils are necessary to store moisture
and mature the plants during the low rainfall period from June
through August. Throughout most of the grain producing area a
fallow year must be used to store sufficient moisture to grow profit-
able crops . Problems of management relate to strong and steep slopes
and restricted infiltration or permeability of the soil.

Irrigation in the Columbia Basin provides adequate moisture
so many climatically adapted crops can be grown . Thus , sugar beets ,
potatoes , and other row and specialty crops can be added to the hay ,
pasture , and grain crops to obtain a balanced agricultural enter-
prise. On this tremendous outwash terrace the soils are generally
shallow to moderately deep , sandy or silty , frequently gravelly or
cobb ly, and overlay water-sorted sand , gravel and cobbles , or basalt
bedrock or stratified lake sediments or lime cemented hardpari. In
some parts of the area problems of alkali and restricted drainage
hamper crop production .

There are many isolated upland areas in cropland that are
generally farmed at a lower level of management and usually quite
diversified. Table 71 shows the cropland , acreage , and extent of
representative crops .
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Table 71 - Cropland Acreage of Representative Categories of Crops,
Subreg ion 2, 1966

Categories of Crops Washington Percent
(1,000 acres)

DT~f l and Crop land!’
Clos e grown fie ld crops 2 ,439.4 73.7
Forage crops 162. 5  _.!2.

Total dryland crops 2,601.9 78.6

Irr igated Crop lantW
Close grown field crops 134.5 4.1
Forag e ‘crops 331.2 10.0
Row crops 100.5 3.1
Orchards and vineyards 67.4 2.0
Special ty crops 73.3 2 .2

Total irr igated crops 706.9

Total croplan d 3,308.8 100.0

[f Does not include other land that is irrigated (table 74).
Source: U.S.D.A. Conservation Needs Inventory adjusted by the

Land and Minerals Work Group .

Forest Land

The forested portion of Subregion 5 comprises 5,652,100 acres
or 40 percent of the land area. It dominates the northern portion ,
extending from the Cascade Mountains on the northwest to the Selkirk
Mountains on the northeast. Forests extend from the ridgetops ,
downslope until they intermix with range and agricultural lands
below . Table 72 shows the forest land acreage by generalized type
and ownership.

Over 4.5 million acres or 80 percent of the forest land is
publicly owned . This public land is 70 percent National Forest ,
19 percent Indian lands , 2 percent other Federal ownership, and
9 percent state and county . The private land amounts to almost
1.2 million acres. Table 70 shows the ownership in detail.

Timber Slightly over 4.6 million acres are classed as commer-
cial forest land , nearly all softwood. The major species are
Douglas-fir and ponderosa pine . Other species , found in much lesser
quantities , include the white and lodgepole pine , larch , and true
firs . The remaining million acres are classed as noncommercial ,
about one-half of which is the sub-alp ine type found near timberline ,
the rest on lands res erved from timber harvest .

- 

. Seventy percent of the commercial forest area is in the saw-
timber class. Twenty percent is classed as pole timber and 8 percent
as seedlings and saplings . Only 2 percent is nonstocked . A little
over 200,000 acres of the commercial forest land have been reserved
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Table 72 . Forest Land , Acreage by Generalized Type and Ownership, Subregion 2, 1966
— Non-Coimercial Forest land

C~~~ercial Productive Unproductive
Ownership Forest Land Reserved Reserved Unproductive Total

(1,000 acres)

Forest Service 2 ,061.9 251.0 222.0  518.0 3 ,052 ,9

Bureau of Land Management 53.0 - - 7.0 60.0
Bureau of Indian Affairs!J 829.8 - - 6.0 835.8
National Park Service 54.0 47.0 4.0 7.0 112.0
Fish ~ Wildlife Service 45.0 - - - 45.0
Bureau of Reclamation 5.0 - - - 5.0

Department of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 3,048.7 298.0 226.0 538.0 4,110.7

State 382.5 - - 10.5 393.0

County - - - - -

Munici pal 7.0 - - - 7.0

Public Total 3,438.2 298.0 226.0 548.5 4,510.7

Private Total 1 ,108.9 - - 32.5 1,141,4

Grand ‘~ota1 4,547.1 298.0 226.0 581.0 5.652 1

!/ Private lands held in trust by the Federal Government.
Source :  U.S.D.A . Forest Survey, Pacific Northwest Experiment Station.

from timber harvest by wilderness type classifications. The remain-
ing commercial forest land supports over 37 billion board feet and ,
as such , is available to the forest industries which furnish some
42 percent of the subregion ’s total manufacturing emp loyment .

Forest Range Included in the forest range is 2.8 million
acres classified as commercial forest land and 82,000 acres classi-
fied as noncommercial forest land . This 2.9 million acres represents
52 percent of the total forest land in the subregion .

Approximately 35 percent of the forest range is in good range
condition , 40 percent in fair condition , and 25 percent in poor
condition . The estimated carrying capacity is 243,000 AIJMs .

Nearly 1.0 million acres of the forest range representing
34 percent of the forest range of the subregion is privately owned.
Other significant segments of the forest range are administered by
the Bureau of Indian Affairs , the Forest Service , and the State of
Washington .

Native vegetation of the forest range is composed of park -
like stands of ponderosa pine with an understory of beardless wheat-
grass , Idah o fescue , p inegrass , and Sandbergs bluegrass. Forbs such
as lupine , balsamroot , and yarrow occur together with buckbrush ,
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bitterbrush, serviceberry , wild curran t , and spiraea. Th is range
has a high grazing potential with forage yields up to 1,600 pounds
per acre. The area is best grazed in late spring and early summer.
It is one of the most important big game habitat types.

Other forest range is located in the Douglas-fir , western
larch , and lodgepole pine areas of the northeast portion of the
subregion . The open stands and park-like areas support stands of
mountain brome , pineg rass , June-grass , and various sedges . The
understory includes lupine , pea vine , and such browse p lan ts as
Ocean Spray, serviceberry , wild currant , bitterbrush, and snowberry .
The range resource is best used as early and midsummer range. It
provides important habitat for various big game species and upland
birds .

Other Uses The forest lands are as valuable as watersheds
as they are the source of the forest industry ’s raw material.
Al though only 40 percent of the subregion is forested , over 90 per-
cent of its runoff originates there. Domestic water supplies for
almost 40,000 people, representing 54 percent of the subregion ’s
urban population , originate on these lands .

The forest lands form a major part of the subregion ’s
recreation resource , furnishing areas for hunting , fishing, and
other outdoor activities . The public forest land furnished areas
and facilities for over 5 million recreation visits in 1965. These
included use at developed recreation sites , winter sports areas,
and the general forest environment. The private forest lands
furnish a lesser part of the recreation resource in this subregion.
These lands also furnish the habitat for a significant portion of
the big game found in the basin. In 1965, nearly 600,000 hunter
Visits were recorded on the forested portion of the subregion .

Rangeland

Rangeland in Subregion 2 occupies 4.6 million acres and
accounts for 33 percent of the total land area. This subregion
has 8 percent of all rangeland in the region . Table 73 shows the
various categories of rangelan d by ownership .

Rangeland is concentrated primari ly in the southwestern
part of the subregion along the Columbia River and interspers ed
with cropland areas in the central portion . About 1.2 million acres
or 25 percent is in good condit ion, 1.5 million acres or 34 percent
is in fair condition , and 1.9 million acres or 41 percent is in
poor condition. The nonforest rangeland has an estimated carrying
capacity of 573,000 AUMs, with private range accounting for
63 percent and the public range 37 percent.
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Table 73 - Raegolwnd and 1-orost k~~ss go Ac reage by Hangr Type and 86nersh,p. sobreg~~on 2 , 1960

—r- 51 jo-150-r-------—-’--- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S t a t ,  S Grand
C~~~gs,ey 8174 FS 816 Other total _~jy~yt Pr,v.te 

~~~~~~~( 1 , 008 a , r es(

Range land

Cr ant lao dt ‘(1 0 I IS 4 155 .0 208.3 853 - 265.0 2 ,1150 . 7 3 , 55 .5. 4
Sagebrush 5.’ . O  4.0 1 .9 535.9 593.8 108.2 h49~~ 345 .!
B escs hland othe r th an no g e 8 5 5  5 0  120 1 9. 8  53,8 1 9 1  I54.~ .i I ’ 4

Total 145.5 235 ,4 160 .9 ‘05.5 2 ,307 .3 397.3 2 ,884.3 4,581 9

Fore s t Range!/

Co. ercial Forest 53.0 5l2 .3 815 .4 .1 1 ,491.0 i0 .S 958.6 1, 992 9

30000s,mserc,a I Forest
Sssls-al p s ss e — 37.S - - 37 . 5 10 .5  .IsI 0 s o -1
D e s e r t  yrsssge 7 .8 2 . 1  - - 9 1  - 3 . 2  14.3

Total (tosss.ossoan-roIa I )  7 0  39.6 - - 45,0 I . :- 2 5 . 2

Total (forest range) 552.9 875 .4 L I  . 519. 4 393.0 989 5 .9L.

Grand Total 200.0 887 3 IsLI 769.1 2 845.7 785 3 3,868.1 4 1 - I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~o~~ Th~~~~o pro ,on. T or,5~ 
‘
~Z~~I1o in n laded a, thAn

th, total forest st a tas t ic t shown on table 75.
Soor~~- U . S . D . A. Conservation Seeds inveeto,-y adjan t~ d b y the l and atd MInerals OIl s- I .rsa lap

Privately owned rangeland amounts to 2.9 million acres or
63 percent of the total . Another 29 percent or 1.3 million acres
is under Federal management. The remaining is in state or municipal
ownership.

Grasslands , including perennial grasses and forbs, cover
3.0 million acres and represent 66 percent of the rangeland . It is
estimated that 27 percent of this is in good range condition ,
34 percent in fair condition , and 39 percent in poor condition .
Natural grasslands are found intermingled with sagebrush and other
browse types and may occur on soils ranging from clay b arns to
sandy loans. This range type may be found on rolling hills ,
plateaus , or river breaks extending from the lower timberline to
the valley bottoms . The importan t plants, which are found in abun-
dance on the better condition ranges , include bluebunch wheatgrass ,
Idaho fescue , big bluegrass , and Indian Ricegrass. Giant wild
ryegrass and saltgrass may occur in swales and around the lake
bottoms . Less desirable plants , such as Sanbergs bluegrass , needle-
grass , squirreltai l , or dropseed , together with Balsamroot , yarrow ,
lupine , and other forbs have increased on grass ranges which are
not in good condition . As a result of repeated fires , drought , or
poor range management practices , perennial grasses have frequently
been replaced by low value plants such as cheatgrass , annual weeds ,
rabbitbrush , and sagebrush .

Sagebrush dominates about 1.4 million acres or 29 percent of
the rangeland. It is estimated that 23 percent is in good range
condition , 33 percent in fair condition , and 44 percent in poor
condition . This type is adapted to a wide range of soil condition s
being found growing at intermediate and lower elevations over the
south and central portions of the subregion . Good condition
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sagebrush range is characterized by an abundance of desirable
perennial plants such as the bluebunch wheatgrass , Idaho fescue , or
big bluegrass which may be found growing in association with sage-
brush and scattered forbs. These grasses produce most of the forage
and also serve to prevent the loss of soil and water resources.
Range deterioration caused by repeated fires , drought , and poor
range management practices may be evidenced on areas which now
support almost pure stands of sagebrush or annual vegetation . Soil
erosion is prevalent over much of this poor condition range .

Brushland other than sage occupies approximatel y 213 ,000 acres
and accounts for the remaining 5 percent of the range . Condition of
range in this category is similar to the sagebrush range . Principal
nonforest browse types are the bitterbrush--bluebunch wheatgrass
range found growing on the glaciated stony hills which border the
Okanogan arid Columbia Rivers and the rabbitbrush mixed grass ranges
found on s~ndy sites in Grant and Douglas counties. The bitterbrush
ranges produce importan t winter deer habitat as well as forage for
livestock . Much of the rabbitbrush range exists on droughty soil in
the 8-inch rainfall areas .

Other Land

The other land use in Subregion 2 consists of 536 ,000 acres
or about 4 percent of the land area. This includes barren land and
rockland in alpine areas that make up about 50 percent of the total.
About 44 percent of the total is urban , industrial areas , farmsteads ,
airports , roads , and other miscellaneous use areas . About 6 percent
consists of water areas less than 40 acres and streams less than one-
eighth mile wide . Table 74 shows the acreage and extent of other
land .

Table 74 - Other Land , Subregion 2, 1966

Kinds of Land Use Washington Percent
(1,000 acres)

Barren 269.5 50.3
Roads and railroads 127.6 23.8
Small water! ! 30.8 5.7
Miscellaneous~’ 108.1 20.2

Total other land 536.0 100.0

!/ Water areas less than 40 acres in size and treams less
than one-eighth mile in width .

2/ Includes urban and industrial areas , farmsteads , airports ,
and other areas .

- . Source: Compiled by the Soil Conservation Service Columbia-
North Pacific River Basin Staff

111

~

--

~ 



~ 
~~~~~~~~~~~~~—~~~~~~~~‘W- ~~~, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MINERA L RESOURCES

The metallic mineral resources are closely related to igneous
intrusive rocks , thus , their distribution is related to the distribu-
tion of these igneous rocks. The northern and western parts of the
subregion (including Stevens , Ferry , Okanogan , and Chelan counties)
contain large bodies of granitic intrusive rocks of Late Jurassic
and Early Cretaceous age . Smaller intrusions of Tertiary igneous
rocks are found in the Sanpoil River Basin in Ferry County . Large
areas in the upper Columbia and Colville River basins in Stevens and
Ferry Counties are underlain by Paleozoic liniestones , shales ,
argillites , and other sedimentary and metasedimentary rocks that
contain large , low grade lead and zinc deposits . The intrusive
rocks of Ferry , Okanogan , and Chelan counties contain important
deposits of gold , silver , and copper.

In contrast , the part lying south and east of the Columbia
River , except Stevens County, is in the Columbia Basin physiographic
province and is covered predominantly by Columbia River basalt and
associated volcanics of Tertiary age . These basalts are an unfavor-
able environment for metallic mineral deposits; and thus , the
minerals available in these counties consist principally of
construction materials such as crushed rock , sand and gravel , and
clay .

Metals

The first prospectors were looking for gold; principally
placer deposits where gold is easily recovered by simple mining
methods . Early placer mining was active in the 1860 ’s and 1870 ’s
in Okanogan , Stevens , and Chelan Counties . Lode deposits were later
found and deve loped . Important gold output has been within the last
30 years . Since 1957, Washington has ranked fifth to seventh among
gold-producing states and more than 90 percent has come from this
subregion . The mineral deposits and mining districts are shown in
figure 13. The mining districts are described in table 75.

Nonmetals

Stevens County is probably the most important producer of
nonmetallics in the subregion . Large deposits of magnesite in the
vicinity of Chewelah were quarried almost continuously between 1916
and 1968; formerly, the area was the largest niagnesite producer in
the Nation (figure 13) and is one of the two domestic sources of
refractory magnesia from magnesite ore essential to the steel indus-
try for furnace lining . Total production has not been published ,
but probably has exceeded 2 million tons. High grade silica sand
is produced in Stevens County near Chewelah and metallurgical grade
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Table 75- Mining Districts , subregion 2

Index Site of Districts - Production Plus Potential Reserves
No.

District 
~~~~~~ 

Drainage Gold Silver Lead Zinc References

Orient Stevens Kettle River near the 2 ~ !/ 3 1/ 3 1/ - Fulkerson . P.S.,
(Pierre Lake) town of Orient. Lode and G. A.  lS!ngst sssn ,

deposits 1958 .
BuMines lnf, Circ.
7872, 51 pp.
t4untting, M T . ,
1956 , Wash ington
Div. of Mines
and Geol. Bull. 37 .
Part 2 , v . 1 and 2.

2 Bossburg do Columbia River (main - 2 - 1 2 1/ do
(Clugston stem) near Evans. —

Creek) Lode deposits

3 Chewe3ah do Colvill e River 3 1 2 2 - do
near Chewelah.
Lode deposits

4 Covada (Meteor) Stevens- Columbia River (main 3 3 - 3 3 do
Ferry stem) near Gifford

and Covada. Lode
deposits.

5 Springdale Stevens Headwaters of Colnifle - 2 3 2 2 do
(Loon Lake) River near Loon Lake.
Deer Trail Lode deposits

6 Colvil.le- Stevens Colville and Columbia - 2 - 2 3 Fulkerson , P .S.
Ket t le  Falls Rivers near Co lss i l le .  and G . A . K i ngs t o n ,

Lode deposits I / / v
EuMin,ts

/ 1  pp.
(luntt in g , M T .
H/s . A~ shin~ ton
Di v .  of ‘-( is - es and
Geo i.  Bull. 37 .
Part 2 v . 1 and 2.

7 Northport do Columbia River (main - 2 - I I do
(Aladdin) stem) and on Deep

( s - c s )  near North port.
Lode depo sits

8 Republic Ferry Sanpoil River at 1 1 - - - Uinpleby, .1. B .,
(Knob Hill) Republic. Lode 1910. Washin gton

deposits GeoI. Survey
Bull. I. hS pp .
Muessi g ,  5 , 3 . ,
l9b7 . USGS Bu l l .
1216 , 135 pp.

9 Dae~ ille . do Curlew River near 2 3 2 - - Parker , K.  L -CurZew (u r lew and Danville. and J. A .  C C I L I O O I
Lode deposits 194 , USGS b u l l

1169 , vS pp.
Huntt Sf. 4 1
1919 , s-s— ’- - - -

~~’,n
Sb - of ~~~~~
und s e - I  bos

~~~~~~~~~ -_- ,---.--- 
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Table 75 - continued

10 Wauconda Okanogan Toroda Creek, Trib- - 3 - 3 - Hunt
utary to Curlew 1956
River. Lode deposits

11 Conconulty do Salmon Creek , trib u- - 2 - 3 - Hunt
tar)’ to Okanogan j95~
River near Conconully . Jone
Lode deposits 1917

640.

12 Oroville- do Simi lkomeen and Oka- 2 2 - 2 3 Hunt
Nighthawk nogan R2ver near Night- 1956

hawk and Oroville. LJ.pl
Placer and lode 1911

GeOl
5 . P

13 Methow- Okanogan I4ethow River near 2 2 3 3 - Hunt
Twisp Mathow and Twisp R iver , 1956

tributary to Methow
River. Placer ~ lode

14 Meyers Creek- do Meyers Creek near - 3 3 3 - Hunt
Mary Ann Creek- Chesaw and Buckhorn Buckhorn Ntn. estimated 1956
Buckhorn NUt. Mountain area. Lode 18 ,500,000 tons of iron ore Umpi

depoSits include (.agnetite) 1911
magnetite Geo L

5 . r

15 Nespelem do Columbia Rv. (main - 2 - 3 - Huo t
stem) and Nespelem 1951
Rv . Lode deposits

16 Railroad Cr. Che lan Railroad Creek , Tribu- I 1 1 - I Hunt

(Chelan tary to Chelan Lake. Your
Lake , Holden) Lode deposits 1. 1

Eco r
No.

17 Blewett- do Peshastin Crrek tribu- 2 3 - 3 - Hunt
Nigger Creek tary to Wenatchee Nv ., Also contains estimated

near R lewett. Lode 150 ,000 to 2,000,000 tOns
and placer of nickeliferous iron ore .

18 Wena tchee do Wena tchee Ri ver nea r 1 2 - - - MacI
Wenatchee. Lode *1 .
deposits Dlv

Rep
pp.
LOv
A .C
Mm

r 
No.

19 Sanpoil Ferry Sanpoil Rv., near 3 3 3 3
its confluence with
the Columbia River.
Lode deposits

if Size
Index Gold (Prop ounces) Silver (Troy ounces~ Copper (Net tons) Lead (Net tons) Zinc

~~~ lop ,ot~
p - to ,oOO,boo I,OOO ,OóO - 50 ,000,000 ~~ThOO - S00 ,0c~ 5 ,000 - 100 .000 ~~~~~

2 10 ,000 - 100 ,000 100 ,000 - 1 ,000 ,000 5.000 - 50,000 500 - 5,000 50’
3 1,000 - 10 ,000 10 ,000 - 100 ,000 500 5 ,000 5 - 500
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silica rock is mined on Lane Mountain near Springdale. Silica
rock has also been produced in the subregion in Chelan , Ferry , and
Okanogan counties . High purity silica (+99 .7% Si02) is needed for
the region’s electrometallurgical and glass industries . Few
deposits can produce this high a purity .

Stone , including limestone and dolomite , is an important
product in the subregion. Stevens and Pend Oreille counties have
the most extensive limestone deposits in the State of Washington .
Stevens County produces crushed limestone and marble for terrazzo
and roofing chips , for smelter flux , and for cement manufacture .
Flagstone is produced from quartzite in Ferry County . Crushed stone
from basalt is produced for roadstone and aggregate in Douglas,
Grant, Lincoln , Adams , and Franklin counties .

Important diatomite production comes from deposits in Grant
County.

Sand and gravel resources are very large and widespread ,
occurring both as glacial and fluvial deposits and production comes
from every county. Other nonmetallic minerals occurring include
salines , fluorite, and gypsum.

Pumice and pumicite deposits occur in a fan-shaped area
extending from Glacier Peak, the source , near the head of Railroad
Creek in Chelan County, southeastward to near Soap Lake.

Mineral Fuels

No mineral fuels of economic importance occur in the sub-
region . A small amount of coal for local use was produced many years
ago in the Colville area from a bed of poor quality coal a few miles
southwest of Wenatchee. Some peat is produced in the Okanogan County
for soil conditioning purposes .

Present Mineral Industry and Outlook for the Future

Metals

Gold Subregion 2 has been a maj or gold producing region,
both fr~~i~~rimarily lode gold deposits and as a byproduct of silver
and base metal mines . The Knob Hill and adjoining Gold Dollar mines
near Republic are the only gold mines presently operating (they are
connected underground and operate from the same shaft and surface
plant) and are the third largest producing gold mines in the Nation.
Total production through 1967 has been over 1 million troy ounces
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of gold; this is about 40 percent of all the gold produced in the
State of Washington. —

The Gold King mine near Wenatchee , Chelan County , has been
an important producer , but was closed in February 1967. The mine
produced more than 400,000 troy ounces of gold through 1966. The
Holden mine on Railroad Creek , produced about 600,000 troy ounces
of gold as a byproduct from copper ore before closing in 1957.

The present gold production is at a reduced rate due , in
part, to the imbalance between production costs and the market price
for gold. The gold mineralization extends beyond the mined area at
the Gold King property in the Wenatchee area and additional gold
deposits probably remain to be discovered in the Republic area.
There is a very good potential for future production from several
districts under a favorable economic cl imate for gold mining.

Silver Silver production has been substantial, principally
as a byproduct of lead , zinc, copper, and gold mining. Currently,
the Calhoun arid Shumaker mines in the lead-zinc districts of Stevens
County, and the Knob Hill-Gold Dollar mines at Republic in Ferry
County are the principal silver producers. In 1965 the Gold King
mine and the Knob Hill-Gold Dollar mines produced 90 percent of the
state’s silver produ ction. The Gold King mine was closed in 1967 ,
but produced about 50,000 ounces of silver in 1965; production at
the Knob Hill-Gold Dollar mines is not published .

Future potential for silver production in the subreg ion i s
very favorable, the Gold Dollar mine has ore reserves equal to moore
than 4 years production at the 1966 rate. The recently increasing
price of silver has stimulated exploration and development of gold-
silver prospects in the Or ient and Northport districts of northern
Stevens County , and some favorable results are reported. Some small
scale silver mining is currently active in the Conconully District.

Lead and Zinc The subregion contains some of the most pro-
ductive lead and zinc deposits in the State of Washington; they are
in the Northport, Bossburg-Clugston Creek, and Colville districts.
The Holden mine , formerly a large zinc producer , was closed in 1957.
The Van Stone mine in Stevens County was reopened in 1964 and pro-
duced 9 , 867 tons of zinc and a small amount of lead in 1965 ; the
mine was again closed in 1967. The Calhoun mine , Stevens Coun ty ,
went into production in 1967; mill capacity is 1,200 tons of lead-
zinc ore per day.

The potential resources in the silver-lead-zinc districts
of Stevens and Okanogan counties are attractive targets for future
developn ent ; the deposi ts are low grade , but large in tonnage.
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Future production will depend largely on favorable economic
conditions for silver, lead , and zinc.

Copper The subregion has produced more than 83 percent of
all the copper produced in the State of Washington. The Holden mine
produced 106,000 tons of copper. The mine was closed in 1957 because
the operation was no longer profitable at the price of copper in
1957. Reserves of over a million tons of low grade ore remain in
the Holden deposit. Several other formerly productive copper
districts in the subregion hold prospects for future produ ction at
a copper price that will permit profitable operation . There is
virtually no current copper production (1967).

Cadmium The lead-zinc ores produced in Stevens County con-
tain a minor amount of cadmium and the smelting of the concentrates
from this district produces a few pounds of cadmium per ton of con-
centrate as a byproduct. Future cadmium production is directly
related to the lead and zinc production .

Iron Iron ore has been produced in minor amounts from several
areas. Many of the deposits are small and others contain impurities
that discourage their use in the blast furnace for iron and steel
production. Much of the iron ore produced was used for cement manu-
facture or as flux in nonferrous smelters . The iron ore in the
Blewett District contains nickel and the inferred tonnage provides
some promise for future development. The Buckhorn deposit in
Okanogan County is also promising as a source of future iron ore
production . There is no current production (1967).

Tungsten Tungs ten has been produced on a small scale . It
has come from Okanogan , Ferry, and Stevens counties. Total produc-
tion has been nearly 4,000 tons of concentrates of 60 percent W03.
There is no present production (1967), but a future potential exists
when tungsten prices are above the average of recent years.

Nonmetals

Sand and Gravel Commercial san d and gravel producers are
located in Stevens , Okanogan , Chelan , Franklin , and Grant counties.
The commercial operations are situated near urban areas where a
market exists for the products. In 1965, sand and gravel ranked

- 
. f irst in value of production in Ok anogan , Franklin , and Grant

counties.
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The market price of sand and gravel ranges from $.80 to $1.25
per short ton . It is a low unit price product and , therefore, must
be produced near the consumer. Adequate supplies are available for
all future demands ; however , in some areas other land uses confl ict
with sand and gravel operations .

Stone A variety of stone products comes from many areas.
The most common product is crushed rock or stone used mainly for
roadrock and concrete aggregate. About 60 percent of the stone
quarried in Washington is basalt or other volcanics , and the
counties in the southern half are largely covered by these rocks.
Basalt is generally quarried intermittently at roadside sites or
near urban centers when needed for local use.

Marble , limestone , and dolomitic limestone are quarried in
Stevens and Chelan counties . In 1965, limestone was quarried from
the Soda Springs deposit near Leavenworth by Ideal Cement Company
for cement rock . This company also quarried limestone at its
Limerock quarry in Stevens County for the Cement plant at Spokane.
Some dimens ion marble came from Stevens County in 1965 , and also
crushed and sized marble and serpentine for terrazzo, roofing
granules , and stucco.

Silica rock and crushed sandstone were produced near
Springdale and near Wenatchee in 1965 , and granite was produced in
Ferry and Okanogan counties .

Stone ranked f irst in value of nonmetal commodities produced
in 1965, in Adams , Douglas, and Lincoln counties, and second in Chelan,
Frank lin , and Okanogan counties. The resources for stone products
in the subregion are virtually inexhaustible , although , locally ,
deposits may be depleted or become uneconomic to mine . Future
produ ct ion wi l l  depend on markets for the produ cts.

Clay Clay minerals and clay products are not an important
mineral product in Subregion 2. Some refractory clay deposits are
present near Wenatchee and in the Clayton area. Common clay and
shale suitable for heavy clay products are present in the Colville
area , but there were no clay plants in 1967 in the subregion .

Magnesite The magnestie deposits in Stevens County were
mined almost continuously between 1916 and 1968. More than 2 million
tons of magnesite have been produced by the companies operating in
the vicinity of Chewelah . For several years Stevens County was the
largest producer in the Nation ; production figures are confidential.
The reserves of magnesite at the Red Marble quarry are sufficient
for severa l years ’ production; however , the operations were closed
in October 1968.
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Diatomite Diatomite is produced in the subregion by the
Kenite Corporation frctm deposits located in southwestern Grant
County. The raw diatomite is processed in the company’s plant near
the deposits. Operations have been continuous since about 1945, and - -

Washington ranks third in the Nation in diatomite production . Large
reserves remain although the Columbia Basin irrigation project has
produced some adverse effects on part of the diatomite deposits .

Gypsum A small production of gypsum comes from Okanogan
County. Limited production for agricultural use wil l  prob ably I -

continue for several years .

Pumice Pumice is produced on a small scale from deposits at
the southern tip of Lak e thelan . It is used for concrete aggregate .
Other pumice deposits with some past production exist in Chelan and
Grant counties. There are many other deposits with potential future
value.
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S U B R E G I O N  3
Y A K  ~ M A

ABSTRACT

The Yakima Subregion, second smallest in the Columbia-North
Pacific Region, lies wholly within the State of Washington . It is
the next major drainage area of the Columbia River upstream from
the mouth of the Snake.

Over one-third of the land in Subregion 3 is covered with
fores t, mostly with a supplementary grazing use. The forested
area is on the west and north sides of the subregion on mountainous
uplands on soils formed in volcanic ash and- residuum/colluvium from
the underl ying bas ic igneous bedrock. Precipitation of the fores ted
area ranges from 20 to 45 inches falling as snow and rain during
the late fall , win ter , and early spring. The frost-free period
varies from 30 to 100 days and the elevations generally range from
4,000 to 7,000 feet above sea level. Most of the 28,700 acres of
barren land occur on mountain peaks in the forested area.

Approximately 40 percent of the land of the subregion has a
cover of grass, brus h, and browse. Soils are mostly formed in wind
deposited silty-overburden covering basic igneous bedrock , high
rocky terraces of glacial material, and some terraces of lake-laid
deposits. Residuum and colluvium from these underlying stra ta are
frequently mixed with the loamy overburden. Precipitation varies
from 10 to 20 inches and some isolated dryland farmed areas are
used in a grain-fallow type of cropland. The frost-free period
ranges from 90 to 160 days arid the elevation generally varies from
2,000 to 4,000 feet above sea level. Problems of use relate to
droughtiness , steep slopes , and lack of surface water for livestock .

Eighteen percen t, or 686,300 acres, of the land in Subregion
3 occurs on bottomlands and low terraces. in the Kittitas and Yakiina
valleys. Most of this area is in irrigated cropla nd use and under
itensive management. The Yakima Highlands contribute an important
part of the Wash ington apple crop and the balance of these areas
have, in the pas t, been the source of the widest diversity in crops
in Washington State. Soils are mostly deep , silty , frequently
gravelly and in many places are restricted by a shallow depth to
caliche hardpan and numerous patches of highly alkaline or saline
soils. Precipitation ranges from 6 to 12 inches, the frost-free
period varies from 130 to 190 days and elevations from 400 to 2,000
feet above sea level. Problems of use relate to droughty, alkaline,
and salty soils.

121 

~~~~~~~~~~~~~~ 

- 

-
~~~~ - -~~~~~~—- - -~~~~~~~---~~~~~~ 

— —---



-- --~- -- - - - ~~~ — — —— 

The most important mineral produce d has been coal from
depos its in the Roslyn field loca ted in the Cle Elum River Basin
north of the town of Cle Elum , Kittitas County. The Roslyn field
has produced more coal than any other field in Washington or in the
Columbia-North Pacific Region. Total produc tion has been about 63
million tons; most of it was used as locomotive fuel. The field
is presently inactive because of change to Diesel locomotives and
a lack of other con sumers wi thin the marke ting area. Future
potential depends in part on the feasib ili ty of con structing a
coal fired steam-electric generating plant in the Cle Elum area.

A small amount of metals has been produced in northern
Kittitas County , and near the summit of the Cascades in Kittitas
and Yakima counties , near areas of igneous intrusive rocks; gold ,
silver , and copper are the principal metals produced.

A belt of residual sedimentary iron-nickel deposits occurs
in the Cle Eluin River Basin and extends eastward into the Teanaway
Basin; they contain several millions of tons of low grade iron ore
with minor amounts of nickel and chromium . They are currently of
interest as a possible source of iron and nickel.

The total area of the subregion consis ts of about 99 percen t
land and 1 percent water. Table 76 shows the land, water , and
total watershed acreage of Subregion 3 by county. Except for this
table, only land will be recorded in acreages throug hout the
following section ,

Tabl e 76 - Areas by State ~ County . Subregion 3, 1967

Water Area Land AreJ.J Total Area
State ~ County ~~~~~~ Acres Sq. Mi. Acre s 5d. Mi. Acres

Washington
Benton 01.6 1 ,000 593.4 379 ,800 595.0 380 ,800
kitt itas 28.0 17 ,900 1,906.4 1,220 ,100 1,934.4 1,238 ,000
K lickitat .0 0 65.4 41 ,900 65.4 41 ,900
Yakima 15.0 9,600 3,452.5 2 ,209 ,600 3,467.5 2 ,219 ,200

Total Subregion 44.6 28,500 6,017.7 3,851 ,400 6,062.3 3.879 ,900

If The term “1an~1’ is defined to include all water bodies under 40 acres and streams
under one-eigh th mile in width .

Source: U.S.D.A. Conservation Needs Inventory adjusted to U.S. Census .

LAND

Of major importance to the land resource are : the ownership
status , the soils , and the present use. The combination of these
factors greatly influences the present and future utilization of
the land resources.
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Land Ownership

Subregion 3 contains 3.9 million acres, with the largest
landowner being the Federal Government owning nearly 2 mill ion
acres or 52 percent of the land area. Private ownership amounts
to over 1.5 million acres or 40 percent of the total land area.

— State, coun ty, and municipal ownersh ips mak e up the balance .

Over 800,000 acres of the public lands are in National
Forest status. Nearly 400,000 acres are other Federal holdings
within the Departments of Defense -and Interior. Over 300,000 acres
are owned by state, county , and local governments. Almost 800,000
acres are Indian Reservation lands.

Table 77 , Land Ownersh ip status , and f igure 14, Land Ownership
Map , show this information in more detail.

Tab le 77 - Land Ownership Acreage, Subregion 3, 1965

Adninistering Agencies Washington
(1,000 acrel)

Department of Agriculture
Forest ServIce 838.1
Other Agriculture .2

Subtotal

Department of the Interior
Bureau of Land Management 30.9
Bureau of Indian Affairs.Y 770.2
National Park Service -

Fish ~ Wildlife Service .7
Bureau of Reclama tion 31.9
Other Interior .2

Subtotal

Department of Defense 175.1

Other Federal 143.3

Federal Subtotal ~,990.6

State 306.7
County 3.8
Municipal 11.0

Public Non-Federal Subtotal 321.5

Total Public 2,312.1
Total Private 1,539.3

Total Land Area 3,851 .4

~~/ 
Private lands held in trust by the Federal Government.

~àurce : Genera l Services Administratio n Real Propert’~Owned by the United States as of June 30, 1965,
adjusted by the Land and Minerals Work Group.
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Soils

Figure 15, the Soil Assoc iations Map , shows the loca tion
and relative extent of each soil association in the subregion . The
assoc iations are numbered in a general rela tionsh ip to the pos ition
in the landscape . Thus bottomlands and low terraces have the lowest
numbers and alp ine areas have the highest numbers . The name of each
assoc iation rela tes to the so il ser ies repres ent ing general kinds of
soil that are most extensive in the landscape . Wherever possible ,
established soil series are used in the name ; however, where the
available soil series do not have classification status, the so il
series name is not recorded. Generally up to 15 percen t of any
single so il assoc iation in known areas may consis t of inclus ions of
soils other than those identified . Such inclusions may be similar
soils or they may be hi ghly contrasting. However, in many high
mountainous areas , where detailed knowledge about the area is in-
complete, extens ive areas are included w ithin delinea tions and
inclusions of other soils may exceed the 15 percent general average.

Table 78 contains information about each soil association
shown on figure 15. The symbol listed in the second column on the
table is the same symbol shown on the Soil Associations Map .

The table is organized to show land characteristics and the
characteristics, qualities , and some interpretations of soil series
represen ting the dominant and contrasting kinds of so il in each
association. The first six columns show some general land charac-
teristics for each soil association . The next 11 columns show
characteristics (permanent soil facts) of individual key soil series
that represent dominant and contrasting soils . The following four
show qualities inferred from the characteristics of these soils , and
the last four columns show interpretations concerning agricuicural
use based upon the foregoing soil characteristics and qualities .
All of the representative soil series listed have status in
classifications. A blank space in the soil series column indicates
that the soil series name has no classification status .

The “soil groups” column , shows soil assoc iations that con tain
soils having broad similarities in some important characteristics ,
frequently identified with a position on the landscape .

The “percentage of assoc iation” column shows the extent of
each soil in an association . Differences of the total soil percent-
age in each associa tion from 100 percen t are inclus ions of other —

soils and land types. For example, association 7 lists a total of
40. Knowledge of this area is limited , so 60 percen t of the area
consists of inclusions of soils that have not been defined.

Terms lis ted for permeability of water through the subso il
and permeab ility of subs tratum are :

Very rapid: Over 10 inches per hour.
Rapid: 5 to 10 inches per hour .
Moderately rapid: 2.50 to 5 inches per hour.
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LEGEND REVISED 970

L E G E N D

Soil Associat ion Name of Association
Map Symbol *

fl Generally silty and sandy soils formed in alluvial
sediments on bottomlands and low terraces.

I Sagemoor - Toppenish
2 Naches - Selah

~~~~~ Generall y silty and sandy soi ls with coarse fragments form-
ed in glacia l nsaterio ls on terraces , ploins and mountoins.

3 Ephrata - Quincy

Generally si lty or sandy so ils formed in wind deposited
or wind worked sediments on hilly up lands.

4 Ritzville — Starbuck

~~~~~ Generally silty soils formed in materials mixed with
rocky res iduum—co1 luvium from basic rock types on
plateaus , canyons ond mountains.

5 Vantage — Clerf
6 Condon - Starbuck

~~~~~ Generally sandy soils formed in materials mixed with
volcanic ash or pumice on terraces , foothills, plateaus
and mountains.

7 Dominantly Arg ixero lls
8 Dominantly Cryandepts

* Symbols are non-c onotat ive and con s i s tent  o n/ - i  a thin ea t-h
su breg ion. To compare delineations from one subre gi on to
anot her re fer to the name of the Soil As s oc ia t i on .

\Ol  l~ 
- lb. ’ Soil l s s o s ea (ion name mas ts I, d. a s e r i e s  ehi.i 1 , -s

sot fit t he ‘soi l nsoc ia t i on s (. roup dc.s s - es ts - - rs  - 1 he ~ s I Is’  -
(1(10* name is base d on dom i asee t s e - r I , ,  1/i c do mina n t  of ~~e

s , r u . S mat be on /s  30 percent  of t he S i l  I s s o s e a t i o n .  Th u .  a
- l as vs tex tu red  so i l  se - r i p s  mas he i n c l u d e d  i n  a gro up ,ie s r s l e  Is

d e s c r i b e d as e - , , i r a l l s  sj /g and sand. se, texture.
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Tab le 0 - Cha ros t e rz.t ucn and Qualities of Repe.s 000nt ive Salle , Sabiegtin

Soul. -OnnOc iatioe Clansification P n- -  Position Soi l C h s r a s e v r , ~~t i s  -

209 
—

Soil Freeze age—1 as Coarse Fr.gnelits
Map Elena- free 14./or land Greet Group 2 

of Parent Teotsi re Teo tore p
Groups ~~~~. tin.. ~~~~~ Seas on use or Subgr~~p Fealt y Series Anna. Lafldscape Naterial Surface Soil Subsoil kind Parce ,et Profile Depth

~ T Inches —

M oel.rately 1 4012- 6-12 120-180 Ceoplaod(applen Sem Itic Caarse-nitty. Sagineor 30 Terraces Loan. eras Silt too. Silt loin Sour - - 20-40” over N
deep no 1,200 othe r freeSt Cinborthidn ixed, .estc lacun trine conpact ~eds-
very deep orc hard. , a t -  .ater ial Roots
so n is wi th fa lfa , sugar
loony sub- beets . .int , Aquic
soils on potatooo .beans . Plaventic Fine-lo o ny. niced , Toppenish 15 Plood Altaviia Loan Loin or bone - - 20.30” over N
nearly coro,seed crops , Ilapludolls mesS y plain, silt oater table
level slopes, cereals 4 hops)— loin

irri gated
(cereals) -
dryland

Rangelind A cidic Pise-too.y over Nachos 15 Terraces Allus ion Clap loan Clay loin Gravel 60 bolos. 25-40’ over N
Calcic sandy or sandy- Over or fin e 20-40 ’ geac~ l C

Arg io e rolts skeletal . .ioed , osnta.sh s andy
Sonic loin

Torrifluventi, Coarso-s ilty, Esqa*nzel 5 Plood Allnviia Silt loin sli t  loin None - -  60’ s NuI~
Hap luoerolln sized . co nic plains to fine

sandy
loin

Typic Sandy. sized. Qoincy 3 Terraces Sand Loiny fi se Sand or Soar -- 60” .
Torr ips ianests nesic (duped) sand or fine sand

loony
sand

Xe rull ic Coarse-nitty. mov ie. 2 Ten-rac es Loess Silt loin Si l t  Soin None - -  60”o
Cinbort hids .200,1. nosic

Moderatel y 2 2 .000- 10-20 100-110 Crop land Aridic Pine-lo ony over Caches 30 Terraces Allaniea Clay loin Clay lain Gravel ho hel ms 20-40” over
deep to 2 .500 (.lfa lfa , Ca lc i s sandy or sandy- over or f ioe 20.40” gravel n
very deep clooer ,gra ss . Arg ixero ll s skeletal , ~ itwanh sandy
s oils w i th cereals toed. •esic soon
tooay ,al,- potatoes)-
soils  on irrigated
gentle to (cereals)-
coderate drylasd PetrOca lc ic Pine-lo.ny . total, 25 Terraces Alluvion Loin Loin None - - 20-40” over
slopes . ten -S lu t S u e d , conic clay or

Pangoland P.leargids cali clee

Pore st Land
Cs asnl ic Coarse—lo on y Yakin a 15 Plsod Allovion Loan or Gruvelly Gravel 20-35 bolos, 20-40” ove r

Kap looerOlls over f~ugS0Otal , pla iss fine loin IS” in pro- gravel
clued , conic seedy file; ho

loin belos 20-40”
Typic Fine , •ioed .Ooe,- Woldale 8 Terr ov es Alluvioa Clay Clay Gravel 60 below 45-60” over

Haplaquo lls calcareous . Over loan t oss 40-60” gravel S
ses ic outw.sh

Typic Pine-loony , Teanauay 8 Teerncen Alluv iss Loin Loam or None - -  h o c
Hapluda lfs toed , nesic c lay

10,0

Pin vent ix Fine-si Sty. Kit t i t as 4 Plood Aliav ina Silt loon Silt loin None -- 40.60” over U
Haplnquo lls sized , ca l- plaIns 0 water tabl e

c.reous , snic basins

-

~

- -~~~~~~~~~~ 
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ff ~~~~lit ies and lsoeyprato t i on~~~~1’otwl ihiiT- Range of~
!!~ 

Pra,~~~n~~ 
able Water- Major Capability

Peoneability Permeability Drsnunage holding Subclass h/ 
Majo r Soil Suitable Lond Treat-

Percent Profile Depth Subsoil Sohstrea~ Class Copaci~L ~ 1i304 Irrigated— Pvoh ions sent a,d Structures

Erosion;
- - 20-40” user Mod erate Vo n slow Good Medi,a and I t s  115 st ron g ly alba- Cro s s-s lo pe ayers; res udue

c~~~a,t sodi- 
high t Ile Ill , l ine larustrine gat; cropp ing seqovoc o;

nes ts Ito Ito ma terial bolos i rr igat ion most
VIe vIe lO” ,dmue,ghtnoeon

a -. 20—30” over Moderato Inperv ioens Poor High lb I High sater table Sraivage; irrig ation

saGe r table IFs h a  alkaline sib- •asaganeet
ISs soil
1110

PSI hO bel ow 20-40” ove r Moderately Very rap id G ood Los and -- I Erosion; coder- Resid ee .gst; cropping
20-40” gravel sl ow nednon l Ie  ately deep over sequence; irrigation

I l s  g r ave l ;  nenegonent
deoeightinoss

me - - hO” . Moderate Moderate Good High -— I Erosion; Residu e sg mt; cropping
l Ie droughtinesn seque nce; irr igation
111. sanagemeot

mm -- 600 Very rap id Very rapid ticessive Lou V Iz IVs Erosion; sand y Residue cgnt; irrig.-
VIle ‘its profi le; nun  ngmt; eangeland

dreaeghtioess .anagecent

me - -  60” o Modera te Moderate Good High lIe I Erosion; Cross-slop es operat ions;
tIle Ito a lkaline nib- residue Ranugecent; crop-
IV. lIle soil; ping sequence; irrigo t ion

Ito dro ught iness management

ned hO halo,, 20-40” over Moderate ly Very rapid Good Low and - - I Erosion; soder- Resid ue mfmt , cro pping

20-40 ” gravel sl ow neduea t Ie atel y deep sequence; ir r igati oo
over gravel management

- Nnee - -  20-40” over Moderate Slow or Good Low and -- Ill e Erosion ; coder- Cross-slope op erut cvvs ,

clay or imperoioun in sodium Ills atel y deep over re s idue .eanagemevt ;

caliche clay or caliche lVe cla y or cropping sequevce;
VI. caliche irrig ution maoa$emeot

~
rmvel ,~O-3S below 20-40 ” over Moderate Very rapid Good to Los - -  I Erosion ; mode r- Residue management ;

10” iv pro. gravel excessive t I le deep over grn v el ; irrigation management;

~~~ f i l e ;  60 
I l ls g rave l ly  subsoi l ;  f lood pro tect ion

bel ow 20-40” floods in places

vol 60 below 40-60” over Moderately Very rapid Sinnoha t Medium and —- lIe Erosion; Cross-slope ope rat ions ,

40-60” gravel s low poor high Ill , wetness residue .gst ; cropping
sequence; irrigation
sanogocent

Melee - -  60’ s Moderat e or Moderate or Good High VIe I Erosion Cross-slope operations;

moderately modera tely II. resi due raoage meot ; cro p -

slow slow tI le ping seqoence; irrigut ion
lye cost; forest land mgst
VIe

Nice —— 40—60” over Moderate lcpervioun Somewhat High -— I Alkaline ; dee p Residue e.anagemee t; crop -

water table poor 1118 over water ping seq uenc e; irrigation
ta bl e;wetness cos t; soil anendeents

,, ~~~~~~~~~~~~ 
_______________ - -
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1o,n~(e r sv ts ~~,

Soil 
Map Eleva - 

~~~~~~~ 
Major hand Great Group Parent Teo t are Teoto re

G roups ~~~ tion ~~~~~~ Season use or Famy~~ Srrnes —~ Hssn. LssJus~ fp Mate rn a l  Su rface Soil ~~~~~~ kind Percent rd sic I

Poet ~~~bes Pays 
-- -

- Moderately 2 800- 6-8 180-200 Other land ieeo llic CoarSe-loamy over b ybr atu 21 Terrace s Allu via Sandy louc Tras rll , Gravel 20-IS bolos 25-40” ~
deep to 900 Canborth ods cand y or sa n dy- acer sand y and 15” in pro- gravel —
oery deep Kangeluod si~~I -: .  m i ned . out oash loin sand f i le;  60 sand
soils aith ce sic below 20-40”
Sandy,
loamy and Typ ic Sandy ,  s h oed , Qcnncy 20 Terre -ion Sand Loamy fine t ue-ny None - -  60 0

gravelly sub- Torripsoan ents •eulc (dinned ) ne.sd sand

soils on gentle
to strong slopes. Gerollic Coarse-sn In s- harde r 20 Terra080 h a r k e d  5,111 loan Silt loon hoer - -  b O o

Canborthids shoed , me ss, sed iments
I b ess

Seru llic Coorse-loasy . Royal 211 Terrnce n Miaed Very fine Very f ine None - -  600

Canborthids aia ed , mesic loins 0 sandy oandy
sediments loin Inan

Moderately 4 2,000- 9-12 120-140 Rangelaod CalcnO rthidi ,s Coarse-silt y. Rititollr 60 U phnn od s Loese Ti l l loan Silt loin bone - -  3b-6
~~~1

deep to 2.500 OaplonerOlI s m iu ed , cciii: Ih ill y) bedrock

very deep
soils wi th
silt y pro- Lit hsc Loamy , os v rd , Starb svb 30 U plands Loose teed Gravelly ;r sc r lly cravel 20-li in 10-20” 

~
files on geo - Gerol lic nenic loinnyoc basic ig- silt silt yro fu le bedrock

tie to strong Canbor t h ids runs upd st ains rock loon loam

slope s , side s lo pes)

Shallow to 5 600- 6-14 120-100 Oaogoland Aridi c Loa n ,y_s kel et ol , Vant age SO U p t aod s Loesn Gr e -wetly Gr nvell y ra n -cl 20-35 nfl lO-l5”~~
very doep 3.000 Argio rr olls sioed , sonic (sooth basic ni nil e clay profile bedrock

soils sith Crop land slope r I noons loin loan

cobbly and Ice reuls)- r ndgetop s) roci

gravelly , dryl und
loony sub -
soils on Other land Typ ic C layey-s b ele t al . Ct e r f  20 Up land s l,Oonn Cobbl y Silt Cobbly Cobiles 20-30 no 20-40” el

gentle to Argi serol hi mined , cesic (north basic ig— loin silty clay i profi le bedrock

eo t r omeiy s lopes A series loan gr avel

stoop slopes. ridg etops) rock

Calcic Fi v~- lOanv , SiscOe 20 Sp londn Loe~~ vvr r Silt ti l ty clay None - -  25_40 e -~~

Argiu er o l ls n i c ed , sesic basic ‘8- lois loin bedrock
neo n,
rock

Calciorthodi c Course-silty, t i t r o i lle 10 Upl ands Loesn Suit loan Silt loan hone - -  bS” O -

Ilxp looero lls nised , nesic (plateaus
side

slopes )

Typic Coa rse -s i l t y ,  Wa ll a 3 Ilp l ands L005s Silt loam S, l t  loin voet -- hO” . -

Haploserolls nioed , eesic h’alt a (north
s lopes)
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f1t~~2Jr 5 - s , ~ n ics - Soil ~ a.lit iws aod lntyypyetutioos
- Total Avai l -  Range of ,

),5~rie bOa se fl e s ob le eater- Major Capability
tsnre Pe rmeabi l ity Permeab i lity Sraieage hold oog Sabcluoi Major Soil Suitable Land Trea t -
oil lied Percent ~~~~~~~~ 

Subsoil Gukstreean Class _ p ~~~ty ~~~~~~~~~~~~~~~~~ Problems sent end Structures

ally Grav el 20-30 belon 20-40” over Rapid Very rapcnl Good Los lie --  Erosion; coder- ian$eland management

~ ansi it” in pro- grace 1 aod lily ately deep over
i sand f i le ;  60 ~aad 

IVe gravel S sand;
below 25- 40 ’ A le  gravelly s ub-

_~yi,(j4~5s5,gi~t!y~ us

q’ None - -  hi” be r y  rapid very rapid Euo essive Lou V ile -- Erosion; sandy Rangeland cos t.
profile;

loan None - - 40” . Moderate Moderate Good Aig h V ie  -- “irusion ; Rangoland agst.
dro,ighc iness

~ floe ‘,oor —— bO” o Moderate Moderate Good High V i l e  -- Erunion; Rasgeland ages -
drocnghtioess

It loin Sane - - 36-60” over Moderate impervious Good Mediom and tI le —- Ervs ios ;alba inv e Rangelind aget.
bedrock high SV O subsoil in

VIe  p laces;
V i l e dros,ghtinesn

Iwelly rood 20-3S is 10-20” over Moderote Impervious Good Low Fits - -  Glijilover over Rangeland aget .

It profile bedrock bedrock;gravelly

• 
prof i le;
drought une ss

m o l ly Gran d 20-35 In 10-15” over Moderately Impervious Good Lao Vie  - -  ironuon;shallos Vangeiund egat
my profile bedrock s low Vi le over bedrock;
in gravel ly

prof ile

~bly Cobbles 20-35 is 25s - -l;5 ’ over Moderately loyrroioss Good Lou Vile -- crosivo soder- Ran tvl nnd some ,

It)’ clay 4 profile hodrocb slow ately deep over

• gravel bedrock; cobbly
prof ile

Li ly clay 5,.nr - - 20-40” over Moderately impervious Good Low and tIle -- Erosion; nader- Oangrland nge t , ceosv-
bedrock s l ow med ian IVe o te ty  deep over slope operotsons . resi-

VIe bedrock; due egat; cropping
V i l e  droughtiwess sequence

lilt loin Tove --  60” Moderote Moderate Good Aigh t i le -- Erosion ; free Rangeiand nget ; cross-
IVe lice below 30” slupe wperstioes; reel-
VIe in place s; due mgct; cropping
V i l e  dros ig htiness sequeoce

Silt lean sane -- 60” . Moderate Mode rat e Good High lIe -- Eronioo Rangeland ngnt; cross-

- l t le slope oprrotiev ; resi-
Ito due mgnt; croyp iso
Vie sequence
Vi le

a
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Table 78 - Continued
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Soil Preeoa sgr3/ on Coarse Fra~~eets
TMap Elena- t ree Major land Great Group of Parent Teat u rn I e us ure

Gruinpa ~~~~. tuon 
~~~~~ 

Sea son as . or Subgroup Vani jy Seriej! 6000. Landscape Material surface toil Sub s oil Rind Percent Prof~ l~ J~~~

6 1 ,500- l I - I S  12 0- 140 nangelausd Typic P ine -s i l t y ,  s u e d , Condos 30 Up lands LO.ns Silt Ivan Silt tsar hone - -  20-40” over
2 ,500 Hap loore cll s conic (plateaus) over bedrock

basic ig-
neous rock

Lit h ic Loiny , su ed , Starbac b 20 Splands Loess I Silt loin rave l ;: Gre- cot 20-35 belon 10-20” over
Serol l ic  sonic (side basic ig- s i l t  10” bedrock
Cankorthids slopes) e rase rock loon

Arsdi c Loamp-nk e leta i , Rabeo v en IS Uplands latic ig- Stony Stony Stones , 2 5 5 - 3 5  in 10-20” over
Lithi c siued . sesi c (south neoun silt loon silt loin cobbles , profile bedrock

Ha plasto l ls slop es 4 rock I graee t
ridges)

Calcic Pine-si l ty,  Ragdad IS Uplands Coons Silt loon Silt loin hovr - - 40-60’ over
Argixe rolls mined , sesic (p lateaus) over bedrock

basic ig-

Calcior th idic Vine-nitty, Bick ietos 10 Up lands Loess Sil t loan Si lt loon None - -  St’ s
Hapl000rolls s u e d , fles ic

Skallos to 7 2,SOO- 17-35 80-120 Princi pal l y Argrero llis Fin e to coarse- - - lOS Up lands Volcanic - -  - - - -  - -  10-40” over
sodora tot y  4.500 forest land p lus loamy, eised , (plateaus) ash b oss bedrock
deep so ils Hap loaero ll s m esic I basic ig-
wi t h stony, no ons rock
f ine loony
nuk so i l s  on
gentl e to
very stoo p

E slu pen

Moderately 8 2 ,500- 20- 120 0-115 Forest laod~
J Cryandopts Course loony, -- ISO Spiands Loess I - -  - -  - - - -  60”u~ sine

deep t o 6.500 nod loamy-skeletal , (plateaus volcanic sk aibon over
deep frigid Cryanbrepts , nised and loamy- — I ridgetops anh ,g t u c i a l gravel I
soils oith Cryorthods, ske le ta l , sised, t ill ,sedi- bedrock
stony, loamy Haplnshrepts mesic mentary
subsoSls on basic ig-
moderate to noons rocks
eutr esaly
steep slopes .

1/ Based on data s, arused 8eiriog lW b6 ,
!/ Only soii norm s names that have a status as reserved , t eotatine , or est ablished are listed.

~J Differences of total percent age in each soil associati ow fees lOt percent are iocl us ions of other soils and Sand typos.
1/ For the upland forest soils , the abuse characteristics and qua litien have been eot eod ed fm a limited ascunnt of survey data,
— Additi onal data and land use interpretations for forest soils are available in the Forest Land sectio n of Append in V I I I , Land

Measures and Watershed Protecti on , These areas include National Purest and ad j acent non-Federal forest lands,
5/ Proseotl y irrigated ceop land.

SOURCE : National Cooperative Soil Survey,

~~~~~~ -~~~~~~~- ~~~~~~~~~~~~~~~~~~~ 5, ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~ ____ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Tot al A cuil - lange of:
Coarse Feageeots able bal er- *4a)o r Capability

peroio ainnl ity Permeability irausagc hold i ng Sabclanu Ha)or Soil Suitable Land Treat-
Inks oil  Kited Percent P r o f u l~~~~~~~ Subsoil Sabst roan Clas s Layacct~~ _~~~~j ,~~n sent and )cracti res

lilt b u s  Soar . J~~4U o n ce  Moderate Impervious Good Coo and Ole - , Moderatel y deep Rangoland managesest
bed rock med dnuR over bedrock ; al’

ha line subsoil

brase ll y l r a vc 1 20 -3S below 10-20” cure eoslerate lcpervuo eus Good Lou V I l e  - - Shailos once bed- Ra ogo land saoagoment
lil t IA” bedroc k rock; gravelly
loam su bsoil

Stony Stones . 20 - 35 in 11.20” ov er Moderate Ispervi osus Good Low V h s  - - Shallos over hod- Raisgeland sasagosoet
SIlt lain cobbles , ,‘f n; r bedrock rock; stony

grawel profile

Silt Soan Soar - - 40-60” oeer Moderate lsporoioos Goad Median and Ille -- Eron ioe; aik aiiue Raoleland m005geseet
bedrock h igh subsoil

Silt loan Nose .- 6O”o Moderate Moderate Good High llL e -- Erosion Rangeland management
It o
Gb

10-40” oser Moderate - - Good Nediin Vie - - Eeonion;occsmn Contioujd forest lend
bed rock aith noderate sao agesent iocl sdisg

to se vere core erosion control
disturbance seasares

- -  - -  bO” s , s ine Moderate .- Good Lao cv V Ie - -  Erosion; wIth Continued forest land
sh allow aver nediuon tu be ispropor land casagemeet; cross-slope
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Moderate: 1.8 to 2 e 5  inches per hour .
Moderately slow : 0.2 to 0.8 inches per hour .
Slow : 0.05 to 0.2 inches per hour .
Very slow : Less than 0~05 inches per hour .
Terms listed for total available water-holding capacity are :
Low : Less than 6 inches in profile
Medium : 6 to 10 inches .
High : More than 10 inches in profile .

The irrigated capability subclasses are an interpretation of
limitations and hazards of using onl y presently irrigated lands .
Many areas not presently irrigated may be potentially irrigable ,
but are not included in this classification.

A dash in any column indicates that the information is
nonexistent or not pertinent .

Tables 78 and 79 show almost one-fourth of Subreg ion 3 is
on bottoinlands and low alluvial terraces with soils that range
from gravelly, sandy and shallow to very deep and s i l ty . Distrib-
uted throughout this area are small alkali spots, caliche hardpan
lenses , and wet areas. On the north and east parts of the sub-
region another 23 percent consis ts of rocky , drcughty soils formed
in glacial materials on terraces and foothills . About 10 percent
is on plateaus and canyons on the south side with soils formed in
shallow to deep beds of wind deposited b ess over basalt bedrock . —

The remaining 40-pius percent consists of the high mountainous land
on the west side of the subregion, mostly with rocky soils formed
in a mixture of local and glacial materials , shallow loessial
deposits , and volcanic ash and pumice mixed with residuum—colluviuin
from the underlying basic bedrock.

Table 79 shows the estimated acreage and proport ionate
extent of the soil associations .

Table 79 - Soil Assoc iations Acreage , Subregion 3, 1966

Soil Association
Map Symbol Name Washington Percent

(1 ,000 acres)
1 Sagemoor-Toppenish 670.0 17.4
2 Naches-Selah 240.0 6~ 2
3 Ephrata-Quincy 100.0 2.6
4 Ritzville-Starbuck 125.0 3~ 2
5 Vantage-Clerf 800.0 20 .8
6 Condon-Starbuck 230.0 6.0
7 Dominantly Argixerolls 65.0 1.7
8 Dominantly Cryandepts l~ 62l .4 42.1

Total Land Area 3,851.4 100.0

Source: National Cooperative Soil Survey .
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Interpretations and Evaluation

Table 80 relates the land capability classes to the Land
Capab ility Map , figure 3. It must be realized that the Land
Capability Map is highly generalized and a specific capability
class on table 80 may not be shown . To determine the land
capabili ty of any particular area refer to the soil association
symbols listed in the second column of the table and then locate
the area of that symbol on the Soil Association Map, figure 15.
Table 80 shows the acreage and extent of the dominant land capa-
bility class for practical segments of the landscape.

Table 80 - Sn ey arid Distribntian of Land Capability Clauses , Sth.-egioa 3, 1946

Dlstribat ioS by Soi l  AsnwcistiassY
Soil lns.nt ori md

Anaocistion 1 ,1100 1,000
Land Capability Clauses Hap Sysbold/ Acrea Percent Acr.&�/

Class I - Soils in Class I have no lisitations or haiard s . 2
They are adopted to all 0500 oA th a nini mna of ceets emnat m on
tre atment other then st andard conditioning onen ,~ / - - - 51,9

Class II - Soils in Class II have few l ici tS t iw ns or
haza rds , Sisple coen ervat loo pract Ices are needed when
cult ivat ed, They are suited to initmnsted crops , pasture , 1 670.0 17,4 255 ,3
range , noodlaesd or .Ild life,

Class III - Soils in Clue Ill have sure lieitat iona and
hazards then those In Class II, They require sore difficult
or cos pleu cos ,ern.t iass pract iren Shea cal t isat od, They are 2.4 365.0 9.4 330,6
suited to cult ivated crops , pasture , range , woodland or
wildlife ,

Class IV - Soils in Claus IV have greater liciteti oss and
hacards then Class III. Still mere difficult or c ompl ea
me asures are needed when cultivated . They are suited to 3-6 330.0 1.6 42 5 . 2
calt ivoted cr ops , pastur e , range , woodland or wi ldl i fe,

C l ass V - Soils in C lass V hawe sore l isit at ions than Class
IV, They ore generally aoso ited for cu ltivatio o , but are
we ll suited for gearing and forestry use. They require - - - - 

-

good management practices.!’

Class VE - Sc i ls in Class El havO severe limitations or
ha sards that make them geoeral ly unsuited for cultivation.
They arr suited largely to pasture , range , woodland or 5-7 .8 2 , 486.4  64.6 2 ,576.8
ni Id l i  fe -

Class V I I  - Soils in Class V I I  have very nevere
li mitat ions and hawardn that sake thea generally unsuited
for cu l t ivat ion,  They are suited to gearing, nonc erc i. l , - - 165.2
soodland or anld li fe.

Clues V I I I  - Soils used land forms in ClasS V III have
l imi tat ions used howard , that prevent the iV use foe
Co l t uv ut e d  crops , pastare , range or soodlbnd. They . - . 4 6 $
say he used for recreation , s i ld life or st trr  supp ly,

Total  Cued 3 , 801 . 4 100,0 3 ,851. 4

Cl ass I and 10 percei~ o f othe y capabil i ty cla s ses cay be included in areas of Class II . Up to 25 percent nO otk.e
capabili ty classes say be included in Classes III and IV. Class V and up to 40 percent of Other sapebilitp clansea
say be included in Classes V I . VI I , and VII I . In areas of rainfall loss than Ii mnoben . l arge areas of Clau s VI can
be potential Classes I through 10 where Irrigation water in available,

2 / Refer to the Subregional Soil Association Map, figure IS .
3/ Taken from t ab l e  a ,
4/ Capability Clasnet I and V are distributed in small segregated areas over segments of the landscape . Man y small aro aw

could not be delineated on the cap. This added detail , al though still generalized . ii c ens amste eith the subregional
le vel of ganerwliiation.

Source: Nat ional Cooperative toi l Survey and 0,0 ,0,11. Conse rvat ion Needs Inventory ad iust ed .

Classified on table 81 is the dominant water storage
capacity for each soil association in Subregion 3. Each class on
the table relates to a similar class on the regional map on Water
Storage Capacity, figure 4. To locate those areas having contrast-
ing water storage capacity in the upper 5 feet of soil, refer to
figure 4, to figure 15 (the subregional Soil Assoc iation Map) , and
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to the following table. The class letter symbol in the first
column and the Soil Association Map numerical symbol listed in the
second column may be used to locate those areas having contrasting

• water storage capacity . Complete utilization of this storage can
contribute a more stable and sustained stream flow .

Table 81 - Water Storage Capacity of Soils Generalized to the Soil
Associations , Subregion 3, 1966

Soil
Association 1 0000

Water Storage Capacity! ! Symbols Acres Percent

Class A - Water storage
in the soil profile more
than 20,000 acre-feet per - - -
township.

Class B - Wa ter storage in
the soil profile 10,000 to
20,000 acre-feet per 1 670.0 17.4
township.

Clas s C - Water storage
in the soil profile 5,000
to 10,000 acre-feet per 2-3-4-5-6-7-8 3,181.4 82.6
township. 

_______

Total 3,851.4 100.0

1/ Measurement of the water storage capacity is limited to the
— 

upper 5 feet of soil or to bedrock.
Source: National Cooperative Soil Survey.

Cover and Land Use

The four major cover and land uses , as defined in the
glossary and explained in the introduction, have been sum” ‘r ized
by acreage and ownership on table 82. These broad categ~ ;~~ have
been determined both on the basis of cover and use. Crop b and is
more specifically a use category. Forest land has more than 10
percent forest cover. Rangeland areas have broad range cover
characteristics. Other land includes land spec ifically based on
use such as urban, as well  as that based specif ical ly on cover
characteristics such as rock and sand dune areas .

The four major categories have been generalized for
presentation on figure 16. Since this information has been
generalized, isolated areas of different cover and uses may occur
within the broad patterns.
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Table 82 - Cover and Land Use by Ownership, Subregion 3, 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1 ,000 acres)

Department of Agr icu l tu re
Forest Service - 784.5 25.0 28.6 . 838.1
Other Agricu l ture  .2 - - - .2

.2 784.5 25.0 28.6 838.3

Department of the Interior
Bureau of Land Management - 4.1 26.8 - 30.9
Bureau of Indian Affairs!’ 90.1 224.1 433.8 22.2 770.2
National Park Serv ice - - - - -

Fish 6 Wildlife Service - - .5 .2 .7
Bureau of Reclamation - .5 28.4 3.0 31.9
Other Interior - - - .2 .2

228.7 489.5 ~~~~ 833.9

Department of Defense - - 175.1 - 175.1

Other Federal - - 143.3 - 143.3
Federal Subtotal 90 .3 1 ,013.2 832.9 ‘

~ T’~
’ 1 ,990.6

State 21.9 97.2 157.6 30.0 306.7

County - .5 - 3.3 3.8

Municipal - .3 - ~~~~~~~~ 11.0

Public Total 112.2 1 ,111.2 990.5 98.2 2,312.1

Private Total 574.1 397.7 544.3 23.2 1,539.3

Total Land Area 686.3 1 ,508.9 1 ,534.8 121.4 3,851.4

!/ Private lands held in trust by the Federal Government .
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation

Needs Inventory, U.S.D.A. Forest Survey, and other sources .

Cropland

Approximately 86 percent of the croplarid in the Yakima
Subregion is under irrigation. Although hay , pasture , and gra in
crops cover the greatest acreage, they are mainly used in the
cropping sequence to balance the agricultural enterprise and main-
tain optimum soil condition . The major value crops are fruit
orchards (mostly appl es) occupying about 21 percent of the cropland
and row crops (mostly sugar beets and potatoes) along with specialty
crops (such as mint, hops , asparagus , and nursery crops) on about
25 percent of the cropland area.

Nonirrigated cropland is restricted to the upland plateaus
in select areas of suitable soils and adequate rainfall of more
than 11 inches . In these areas a grain-fallow cropping sequence
is used with pasture crops and wheat alternating on a long rotation .

The Yakima and Kittitas valleys are famous for their high
yields of a wide range of irrigated crops . They were among the
very early irrigation projects in the State of Washington .
Table 83 lists the acreage of representative categories of crops
and shows the extent of each category .
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Typ ica l land auee contrasts in this subreg ion; crop land surrounde d by range land with f or ea t  i-and
and barren areas in the background. ( S. C . S . )

Table 83 - Cropland Acreage of Representative Categories of Crops,
Subregion 3, 1966

Categories of Crops Washington Percent
(1,000 acres)

Dryland Cropland!’
Close grown field crops 196.0 28.6
Forage crops .3 Tr.

Total dry laasd crops 196.3

Irrigated Croplandi’
Forage crops 115.9 16.9
Orchards and vineyards 146.3 21.3
Row crops!! 91.9 13.4
Specialty crops.~/ 76.7 11.2 V

Close grown field crops 59.2 8.6
Total irrigated crops ~ TT
Total cropland 686.3 100.0

!/ Does not include other land that is irrigated (table 86) .
2/ Includes sugar beets , potatoes , and corn .
3/ Incl udes mint , hops , asparagus , nursery crops, and others .
Source: U.S.D.A. Conservation Needs Inventory adjusted by the

Land and Minerals Work Group.
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Fores t Land

Forest land covers 1,508,900 acres of Subreg ion 3, amounting
to 39 percen t of the total land area . This cover forms a grea t
crescent along the mountainous western and southern borders of the
basin. It extends downslope to the benches where it mixes with the
drier sage and grassland areas below . Table 84 shows the forest
land acreage by generalized type and ownershi p.

Over 1 mi ll ion acres , or 62 percent of the forest land, are
pub licly owned. Seventy percent of this is National Forest, 20
percent is Indian Reservations, and 10 percen t is owned by the
State of Washington . The privately owned forest land makes up the
remaining 38 percent of about 400,000 acres. Refer to table 84
for detailed status .

Table 84 - Forest Land Acreage by Generalized Type and Ownershi p. Subregion 3 , 1966

Non-Cnm.ercial Forest Land
Commercial Productive Unproductive

Ownership Forest Land Reserved Reserved Unproductive Total
(1,000 acres)

Forest Service 580.5 70.8 42.6 90.6 784.5

Bureau of Land Management 4.1 - - - 4.1
Bureau of Indian Affairs!’ 209. 1 - - 15.0 224.1
National Park Service - - - - -
Fis h ~ Wildlife Service - — - - -
Bureau of Reclamation .5 - - - .5

Department of Defense - - - - -

Other Federal - - - - -
Federal Subtotal 794.2 ‘7~5’T T~T~!’ 1.013.2

State 95.2 - - 2.0 97.2

County .5 - - - .5

Municipal .3 - - - .3
Public Total 890.2 ~T’~ 17T 1,111 . 2

Private Total 382.7 - - 15.0 397.7

Grand Total 1, 272.9 70.8 42.6 122.6 1,508.9

TTI’rivate lands held in to -ust by the Federal Government .
~ource: U.S.D.A. Forest Survey, Pacific Northwest Experiment Station .

Timber About 1.3 million acres are classed as softwood-type
commercial timberland . The major species is ponderosa pine . Other
species include the Douglas-fir, spruce , and true firs . The remain-
ing one-quarter million acres are noncommercial comprising bo th the
sub-alp ine types found in the high mountains near timberl ine and
the areas reserved from cutting.

Ninety-three percent of the commercial forest land supports
saw timber and abou t 7 percent is in the pole-timber , sapl ing , and
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seedling class. Less than 1 percent is nonstocked. Only 70,000
acres of commercial forest land are in the reserved category. The
balance suppor ts over 29 bill ion board fee t, furnish ing raw mater ial
for the forest industry in and adjacent to the subregion.

Fores t Range Included in the forest range are 637 ,000 acres
classified as commercial Lorest land and 26,000 acres classified
as noncommercial forest. The forest range represents 44 percent of
the total forest land in th is subregion . Near ly 40 percent of the
fo res t range is in pr ivate ownershi p. Another 30 percen t is Indian
Reservations. The remainder is state owned or managed by other
Federal agencies.

Native vege tation of the fores t range is composed of stands
of ponderosa pine with an unders tory including beardless wheatgrass ,
Idaho fes cue , pinegrass , and Sandbergs bluegrass. Forbs such as
lupine, balsamroot, and yarrow occur toge ther w ith buckbrus h,
bitterbrush, serviceberry , wild currant, and spiraea. Other forest
range includes the Douglas-fir, western larch , and lodgepole pine.
The open areas suppo rt stands of mountain brome , pinegrass ,
Junegras s , and various sedges .

Other Uses The forest land is extremely valuable for more
than just the production of raw material for its industries .
Although only 39 percen t of the area is fores ted , almost 92 percen t
of the subreg ion’s runoff originates on these lands . Over 70,000
people , representing 57 percent of the area ’s urb an popula tion ,
depend on forest watersheds for their source of domestic water.

The forest land also provides 35 percent of the subregion’s
recreation resource, furn ishing vas t areas for hunting , f ish ing,
and other outdoor activities . The public forest land furnished
areas and facilities for over 2 million recreation visits in 1965.
These included use at developed campgrounds, w inter spor ts areas
plus the general outdoor environment. The private forest land
furnishes a lesser but significant part of the recreation resource
including several developed campgrounds . These forest lands are
also the major habitat for most of the big game in the subregion
with about 243,000 hunter visits reported in 1965.

Range land

Rangeland in Subreg ion 3 occ upies 1 .5 mi ll ion acres or 40
• percent of the land area. This subregion accoun ts for 2 percent

of all rangeland in the region. Table 85 shows the various
categories of rangeland by ownership for the subregion.
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Tot em (for.st r.ougo) 4 . 1  104. 7 IlL! ._ .  .~~LZ 2I.d ai.i .. t±L1
l2rsod lotsI 30.9 126. 7 530 .7 3 4 7 . 3  1 , 13 5 .6  253 .6 0 0 0 _ s  2 .197 .$

1! Forest .nd oFl~~ d gr.oed or potent iiT17~~aT~ fIr jI~2lliu~l~ Forest ~~~~ ~c ~jr Ti Tl~.Tl~~l lii5T~~~~
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Rangeland is concentrated in the eastern part of Kittitas
and Yalu.ma counties . It is interspersed with significant areas of
intensive agriculture along the Yakima River and tributary streams.
An estimated 384,000 acres or 25 percen t of the range is in good
cond ition , 514,000 acres or 34 percent is in fai r cond ition , and
637,000 acres or 41 percent is in poor condition. The estimated
carrying capac ity is 192,000 AUMs , w ith priva te range accoun ting for
35 percen t and the pub lic range 65 percent.

The Federal Government has jurisdiction over 54 percent of
the range , primarily administered by the Bureau of Indian Affairs
and the Department of Defense. Privately owned lands represent
36 percent of the total. The remaining 10 percent is owned by the
State.

Grasslands cover about 50 percent of the range. Grasslands
are found intermingled with sagebrush and other browse types.
This range type may be found on rolling hills , plateaus or river
breaks extending from the lower timberline to the valley bo ttoms .
Some 46 percent is sagebrush , a type adapted to a wide range of
soil conditions found at intermediate and lower elevations. Good
condition sagebrush range is characterized by an abundance of
des irable perennial plants such as the bluebunch whea tgrass , Idaho
fescue , or big bluegrass which may be found growin g in associa tion
with sagebrush and scattered forbs. The remaining 4 percent is
brush land other than sage.

Other Land

The other land use in the Yakima Subregion consists of
121,400 acres or about 3 percen t of the land area . About 66 percen t
of the other land is urb an, indus trial areas , far msteads , airpor ts ,
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roads , and other miscellaneous use areas. Barren land makes up
about 24 percent and about 10 percent is water areas less than 40

F acres and streams less than one-eighth mile wide . Table 86 shows
the acreage and proportionate extent of other land ,

Table 86 - Other Land , Subregion 3, 1966

Kinds of Land Use Wash ington Percen t
(1,000 acres)

Barren 28.7 23.7
Roads and railroad 27.8 22.9
Small water! ! 12.9 10.6
Miscellaneous!! 52.0 42.8

Total Other Land 121.4 100.0

!I Water areas less than 40 acres and streams less than one-eighth
mile wide.

2/ Includes urban and industrial areas, farmsteads , airpor ts , and
other areas .

Source: Compiled by the Soil Conservation Service Columbia-North
Pacific River Basin Staff.

MINERA L RESOURCES

The wes tern part of the subreg ion l ies in the Cascade Range
phys iograp hic province that merges into the Columbia Plateau in the
eastern part. The region is predominantly underlain by Columb ia
River basalt and associated lava flows of Tertiary age. Recent
volcanic andesites and lava flows (Quaternary ) similar to the Mt.
Rainier volcanics occur in the Tieton River Basin. The northeast-
ern corner contains intrusive granitic rocks of Jurassic age and
some younger Tertiary intrusives . Metallic mineral resources
closely related to these intrusive rocks are found in this area.
By con tras t, the parts of the subreg ion covered by basalt and lava
f lows are unfavorable for metall ic mineral depos its and mineral
resources are largely limited to sand and gravel , stone , diatomite ,
pumicite, and clay . The coal beds are in continental sediments of
Eocene age interbedded with basalt.

Metals

The first mineral discoveries in the subregion were made in
the Swauk-Peshastin District in northern Kittitas County ; placer

- . gold deposits were found in Swauk Creek Basin in 1860. Lode
depos its of gold and silver were developed about 10 years later and
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the per iod of greatest activity and output was during 1892-1895.
The district is in the Upper Swauk Creek Basin as shown in figure
19 and table 87. It has been the largest gold producing dis trict
in the subreg ion w ith a record of about 50,000 troy ounces of gold.

The Cle Elum District located in the Upper Cle Elum and
Teanaway River basins is notable princi pally for the lateritic
iron depos its containing considerable nickel and minor amounts of
chrom ium , (fig ure 17, table 87). There has been no produc tion from
these depos its , but they were tested by the Bureau of Mines and
others during the war years as a possible source of nickel. The
test work indicated reserves of more than 6 million tons. This
district has also yielded some copp er and s ilv er wi th minor amounts
of gold , lead , and zinc .

The Snoqualmie District is located north of Snoqualmie Pass
near the cres t of the Cascade Range in the nor thwes t corner of the
subregion. The district produced a small amount of copper with
associated silver and gold; there has been little recent activity .

The Bumping Lake District is located in the west-central
part of the subregion near the crest of the Cascade Range and the
headwaters of the Americ an and Bumping Rivers . ‘t small production
of copper , gold , s i lver , lead , and zinc came from sporadic activity ,
and a small amount of tungs ten concen trates were produced dur ing
the war years , mostly from one mine . A small discovery of uranium
minerals caused considerable interest but no economic deposits have
been developed.

Nonm etals

Sand and gravel has been one of the most important nonmetallic
mineral products in both tonnage and value . Large deposits are
near the Yak ima River and its trib utaries , and mos t producers are
near the larger urban centers where nearby markets are availab le,
f igure 17.

Basal t and s imilar volcan ic rocks are generally quarr ied to
supply crushed rock for road building and concrete aggregate.
Volcanics cover a large part of Yakima County and southern Kittitas
County. Recently active quarries are shown in figure 17.

Clay su itable for brick and ti le mak ing is access ibl e at a
number of loca tions in the subreg ion , espec ially in Yakima County .
Several clay beds occur in the Ellensburg Formation of Tertiary
age and recently active clay pits are shown in f igure 17.

Pumice and pumicite deposits are widesparead in Yakinia County
and a few occur in Kittitas County . Many of these have been tested
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for suitability as pozzolan material in concrete admixtures. One
deposit of pumice near Zillah has been mined and processed for use
as lightweig ht aggregate. A substantial production of puniicite
cane from a depos it that is nearb y but outs ide the subreg ion in
Sec. 20, T. 14N, R23E. It was used in construction of Priest Rapids
Darn

Mineral Fuels

The most important mineral resource is the coal deposits of
Kittitas County. The Roslyn coal field , although covering an area
of only 30 square miles , has produced more coal than any other
f ield in the State of Wash ington. The f ield con tains at leas t eight
coal beds at differ ent hor izons of wh ich f ive beds have been active
producers .

The first coal mine in the Roslyn field was opened in 1882,
and produ ction was nearl y continuous until 1962. Total coal
reserves remaining in the field are estimated to be about 240 million
tons.

The Taneum coal area is located along Taneuin Creek and may
be an extension of the Roslyn field. It covers less than 1 square
mile and contains only one or two mines that were produc tive;
reserves are estimated to be about 1 million tons.

The Manas tash area is loca ted between the South and North
Forks of Manastash Creek and may also be partly an extension of
the Roslyn field. It covers an area of about 7 square miles and
is estimated to contain 40 million tons of coal.

Rattlesnake Hills area, Benton County , produced natural gas
(over a billion cubic feet) predominantly from 1929 to 1941. The
area has a small potential for future production•

Present Mineral Industry and Outlook for the Future

Metals

Copper and Silver Copper , silver , and gold have been the
principal metals produced in Subregion 3. Copper-silver production
has come chiefly from the Cle Elum-Teanaway and the Snoqualmie
districts in northern Kittitas County (figure 17 , table 87) .

The Cle Eluin and Snoqualmie districts have each produced
100 tons or less of cop per and 10,000 troy ounces of si lver , with
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small amounts of gold , lead , chromite, and molybdenum , most of it
produced in the period 1905-1935 . The Bumping Lake-Summit District
in Yak ima Coun ty has produced less than 10,000 troy ounces of gold ,
10,000 troy ounces of silver , and small amounts of coppe r, lead ,
zinc , and tungsten. Little or no production has come from this
dis trict in recent years . The Snoqualm ie Distric t is par t of a broad
belt of minera lization along th e margin of the Snoqualmie batholi th
(a Tertiary granodiorite intrusion) that includes the Index, Sultan ,
Si lver Creek , and Mon te Gris to dis tricts outs ide the sub region .
These districts contain the greatest number of copper mines in the
State. There is potential for future discoveries and substantial
future production of copper and silver in this area.

Gold Gold production , except as a byproduct from copper-
silver ores , has cone principally from the Swauk-Peshastin District
in northern Kittitas County . Placer gold was discovered on the
upper Swauk Creek and tributaries in 1860, and lode deposi ts were

- developed in 1874. Total production of about 50,000 troy ounces of
gold has come mostly from four mines in the district . Gold Placers ,
Inc. has an active gold dredging operation on Williams Creek near
Liberty ; production figures are not disclosed.

As in other parts of the Nation, gold produ ction is at an
alltiine low due, in part, to the imbalance between the controlled
price at $35 per ounce and the present production cost. More
favorable economic conditions would doubtless increase gold
produ ction.

Iron, Nickel, and Chrome The laterite iron deposits in the
Cle Elun District are of considerable interest because of the
charac ter and s ize of the depos its and becaus e of the nickel con tent .
The deposits extend over an outcrop distance of more than 2 miles
and reserves are estimated to be 6,500,000 tons or more. The aver-
age grad e runs abou t 40 perc ent ir on, 0.8 percent nickel , and
2.4 percen t Cr203. If an economic process can be perfected for
recovery of the iron , nickel , and chrome using the nearby coal
depos its as fue l) there is potential for a future mineral industry
in the subreg ion, especially in a period of national emergency .

Mercury Mercury was first discovered in Washington in the
Keystone mine in Kittitas County before 1896. A small production
of mercury has been reported from the Si lver Tip and H .O . M . E.  mines
in the Taneum Creek drainage and the Indian Creek-Wildcat Creek
drairage in Yakiina County. There is little or no potential for
substantial future mercury production from presently kn own reserves.
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Tungs ten Several occurrences of tungs ten mineral ization
have been found in the Bumping Lake-Summit District , and a smal l
amount of tungs ten ore w as produced during the period of high unit
price for government purchased concentrates . The Bumping Lake
Dis trict has potential for a small  future production during national
emergenc ies and subs idized pr ices .

Nonmetals

Sand and G ravel Sand and gravel produc tion ranks f irs t in
Yak ima County and second to stone in Kittitas County in order of
value of mineral products for 1964-65. The principal sources of
sand and gravel are alluvial depos its in the Yakima River Valley .
Commercial producers are located near Ellensburg , Yakima , Prosser ,
and Benton City.

The marke t pr ice of sand and gravel ranges from $.8O to
$1.25 per short ton. It is a low unit price product and, therefore ,
nust be produced near the consumer. Adequate supplies are avail-
able for all foreseeable future needs except locally where other
land uses confl ict with sand and gravel operations .

Stone Mos t of the s tone produced in the subregion is
andes ite or basal t quarr ied for produc tion of crush ed stone for
road build ing and aggregates. Stone ranks f irs t in Kittitas Coun ty
and third in Yak ima County in order of val ue of mineral produc ts in
1964-65. The resources. and accessibility of stone suitable for
roadstone and aggregate are adequate for all foreseeable future
needs of the subregion.

____ 
A deposi t of bentoni te loca ted in the Tieton Bas in,

Yak ima County was productive in 1960. Common cl ays suitable for
br ick , tile , and heavy clay products are widespread particularly
in Yakima County . Brick plants are located at Granger and near
Yakima. Future clay production depends on markets for the clay
products within economic marketing range of the deposits .

Diatomite A number of diatomite depos its are presen t,
par ticularly in Kittitas County. Two depo sits have recen tly been
productive. Several other deposits were formerly worked and future
output should expand as markets develop . Most of the known deposits
are within the Yakima Firing Range and are curren tly closed or
withdrawn from mineral entry .
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Pumice and Pumicite Pumice or puinicite deposits are -

numerous particularly east of the Yakima River in Yakima and Benton 
S

counties . Pumice from only one deposit near Zillah has been mined
and processed for l ightwe ight aggregate. Many of the deposits have
been tested for pozzolan qualities and one deposit in Yakima County
in the east-central part of the subregion produced about 85,000 tons
for use as concrete admixture in the Priest Rapids Darn. There is
potential for future puinicite mining industry to supply pozzolanic
materiai.

Mineral Fuels 
-

Coal The Roslyn coalfield in Kittitas County has been the
most productive coalfield in the State of Washington , and also in
the Columbia-North Pacific Region . Total production was about
63 million tons. A major part of the coal produced in the Roslyn -

field was formerly used for locomotive fuel by Northern Pacific -

Railroad. Decline in coal production is largely attributed to the -

change from steam to Diesel locomotives . Coal output in 1958 was -

only 144 ,000 tons in contrast to more than 500,000 tons per year S

during the most productive period . Coal mining ceased in Kittitas -
County in 1963, after continuous production since about 1882.

The future of coal production in Kittitas County depends on
establishment of a market and , more specifically, on the feasibility
of producing electric power by a coal-fired steam-electri c plant .
Efforts have been made by Public Utility District No. 1 of Kittitas
County to establish the feasibility of such a plant using coal from
the 240 million tons reserve remaining in the Roslyn field .

The Rattlesnake Hills area in Benton County has been a
productive source of natural gas for over 12 years and could be -

useful in the future. Additional exploration is required for any -
larg e production. -

S I
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ABSTRACT

The Upper Snake Subregion 4 is the third largest subregion in
the Columbia-North Pacific study area. It includes southeast Idaho,
northwestern Wyoming , a very small part of northwestern Utah , and a
section of northeast Nevada.

The land in Subregion 4 consists of three general physiographic
areas and four major use areas .

1. The Northern Rocky Mountains on the east and north sides
of the subregion have a forest cover and constitute about 20 percent
of the area. Dual use of forest land and rangeland characterizes all
except some alpine areas on these high mountainous uplands.
Dominantly, the area has acid igneous or sedimentary bedrock and
many segregated parts of the area have been glaciated and even now
are partially covered with glacial material. For all practical
purposes, precipitation varies from 17 to 30 inches , falling mainly
as snow in winter , spring, and fa l l , and as thunder showers in
summer. The frost-free period ranges from 0 to 70 days , and the
elevations generally average from 6,500 to 9,000 feet above sea
level. Problems of use relate to the long severe winters , short
growing season , steep and precipitous slopes , and shallow and rocky
soils that are in many places highly erosive .

2. The high plateaus of southeastern Idaho border the Snake
River Plain on the north and east sides and extend to the subregion
boundary on the south . This area consists of about 63 percent of
Subregion 4, with about 58 percent under grass cover and 5 percent
dryland cropland . This use and cover area occurs on the high 

S

plateaus with soils mostly formed in b ess and underlying basaltic
residuum on the north , east , and southwest part of the area and in
b ess with a mixture of underlying lacustrian material in the south-
east part . Precipitation ranges from 9 to 15 inches of winter rain
or snowfall; the frost-free period averages from 60 to 130 days, and
the elevation generally ranges from 5,000 to 7,500 feet above sea
level. Problems of use relate to steep slopes and erosion on rocky
and shallow soil s.

3. The Snake River plains and valleys occur mainly in the
central part of the subregion and extend west to the border. The

- 
- land area of the Upper Snake Subregion has 17 percent devoted to

S 
crop land use that is dominantly located on the Snake River plains
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Table 88 - Areas by State and County. Subregion 4, 1967

Water Area Land AreaJJ Total Are.
State and County ~~~~ Acres Sq.  Mi .  Acres Sq. Mi. Acres

Idaho
Bannock 35.3 22,600 1 ,024.0 655,400 1,059 3 678,000
Bing ham 27 .6 17,700 2 ,084.4 1,334 .000 2,112.0 1,351,700
Blam e 14.2 9,000 2,520.4 1,613,100 2,534.6 1,622 ,100
Bonnev ille 57 4  36 ,700 1,835.6 1,174.800 1,893.0 1,211 ,500
Butte 00.6 400 2,239.4 1.433.200 2,240.0 1,433.600
Camas 0S•7 3,600 618.4 395.800 624.1 399,400
Caribou 336 21 ,500 1 ,391.7 890,700 1,425.3 912,200
Cassia 16.3 10.400 2,456.7 1,572,300 2.473.0 1,582,700
Clark 01. 2 800 1,750.8 1.120 , 500 1, 752.0 1,121 , 300
Custer 0 4 5  2,900 1,359.1 869,800 1,363.6 872.700
Elmore .0 0 242.7 155,300 242.7 155,300
Franklin .0 0 01.6 1,000 01.6 1,000
Fremont 42.8 27,400 1,806.2 1,156,000 1,849.0 1,183,400
Gooding 05.0 3,200 720.0 460,800 725.0 464,000
Jefferson 12.9 8,300 1,096.1 701,500 1,109.0 709,800
Jerome 04.3 2,800 594.7 380,600 599.0 383,400
Lemh i 06 .5 4,200 386.9 247,600 393.4 251,800
Lincoln 00.5 300 1,202.5 769,600 1,203.0 769,900
Madison 04.9 3.100 473.1 302,800 478.0 305 ,900
Minidoka 04.0 2,600 750.0 480,000 754.0 482,600
Oneida .0 0 96.8 61,900 96.8 61 ,900
Owyhee .0 0 78.9 50,500 78.9 50,500
Power 39.9 25,500 1,367.9 875,500 l .407.S 901,000
Teton 02.0 1,300 457.0 292,500 459.0 293,800
Twin Falls 13.3 8,500 1,875.2 1,200 ,100 1,888.5 1,208,600
Yellowstone Park 00.1 100 57.9 37,000 58.0 37,100

Total 332.6 212,900 28,488.0 18,232,300 28,820•6 18,445 ,200

Nevada
S Elko .0 0 1,521.3 973,600 1,521.3 973,600

Utah
Box Elder .0 0 376.4 240 ,900 376.4 240 ,900

Wyoming
Fremont 01.5 1,000 145.0 92.800 146.5 93,800
Lincoln 03.8 2 ,400 1, 141.5 730 ,600 1, 145.3 733 ,000
Sublett 01.1 700 421.6 269.800 422.7 270,500
Teton 58.1 37,200 2,747.2 1 ,758,200 2,805.3 1 ,795,400
Yellowstone Park 19.5 12,500 599.4 383,600 618.9 396,100

Total 84.0 53,800 5,054.7 3,235,000 5,138.7 3,288.800

Total , Subreg ion 416.6 266,700 35,440.4 22,681,800 35,857.0 22 ,948,500

!/ The term “land” i~ defined to include all water bodies under 50 acres and streams
under one-eighth mile in width.

Source: U.S.D.A. Conservation Needs Inventory adjusted to US .. Census .
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and valleys. The area is mostly a vast basalt lava plain with an
overburden of b ess; on bottomlands the overburden is alluvium .
Prec ipitation ranges generally from 8 to 16 inches ; the frost-free
period varies from 110 to 150 days; and the elevation generally
averages between 3,200 and 5,500 feet above sea level. Most of the
area is irri gated; however , important dry cropped areas -ccur on
deep soils above 4,500 feet elevation . Problems of use are related
to shallow , rocky soils and soils with restricted rates of
infiltration and permeability .

In recent years , by far the most valuable mineral has been
ph osphate. Phosphate rock deposits occur in Permian sedimentary
beds in southeastern Idaho and Wyoming. This is the center of the
western phosphate industry ; total production has exceeded 22 million
long tons valued at more than $90 million . Enormous reserves of
minable phosphate rock , probab ly 50 percent of the estimated national
resour ce , exist in this part of the region .

An important region of metallic mineral deposits lies in the
northwestern part of the subregion . The principal metals present
are silver , lead , zinc , gold , and copper.

Coal f ie lds in Idaho have prod uced a litt le more than
100,000 tons . Coal reserves are estimated at about 10 million tons
in Idaho and 121 million tons in Wyo ming.

S 
The total watershed area consists of abou t 99 percen t land

and 1 percent water. Table 88 shows the land , water , and total
watershed acreages of Subregion 4 by states and counties. Excep t
for table 88 , only the areas of land will be recorded in acreages
throughout the following discussion .

LAN D

Factors of major importance to the l and resource are the
ownership status , the soils , and the present use. The comb ination
of these factors great ly influences the present and future utiliza-
tion of the land resource.

Land Ownership

The Upper Snake Subregion contains almost 22.7 million acres.
The largest landowner is the Federal Government with 15.3 million
acres or over 67 percen t of the land area. Private ownerships total
almost 6.3 million acres or 28 percent. State , county , and mun icipal

S ownershi ps , amounting to 1.1 mi ll ion acres , make up the balan ce .
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Over 6.7 million acres of the public lands are National
Forest. Another 6.5 million acres are Public Domain . About 1.6
mi l l ion acres are oth er Federal hold ings , mainly Na tional Parks ,
W i ldl ife Refuges , Reclamation project lands , Military , and Atomic
Energy Commission areas . State , county , and municipal governments
own 1.1 million acres. Another 523,000 acres are Indian Reservation
lands .

Table 89, Land Ownership, and figure 18, Land Ownership Map ,
show this information in more detail.

Table 89 - Land Ownership Acreage, Subregion 4, 1965

Administering Agencies Idaho Wyoming Nevada Utah Total
(1 ,000 acres)

Department of Agriculture
Forest Service 4 , 333.5 2~ 274 .2  67.5 46.7 6 ,721.9
Other Agriculture 32.7 - - - 32.7

Subtotal 4,366.2 2,274.2 67.5 46.7 6,754.6

Department of the Interior
Bureau of Land Management 5,589.9 13.0 805.2 52.4 6,460.5
Bureau of Indian Affaj r s !/ 523.5 - - 523.5
National Park Service 84.9 686.1 - - 77 1.0
Fish 8 Wildlife Service 16.7 24.6 — - 41.3
Bureau of Reclamation 186.4 - - - 186.4
Other Interior - - - - -

Subtotal 6,401.4 723.7 ~~~~~ ~~~
•T 7 ,982.1

Department of Defense 1.6 - - - 1.6

Other Federal 572.3 - - - 572.3
Federal Subtotal 11 ,341.5 2,997.9 ~7~:7 ~~~ 15 ,311.2

State 1,021.3 9.0 - 25.7 1,056.0

County 46.5 - - - 46.5

Municipal 18.6 - - - 18.6
Publ ic Non-Federal Subtotal 1,086.4 9.0 - l ,l21.l

Total Public 12 ,427.9  3,006.9 872.7 124.8 16 ,432.3

Total Private 5,804.4 228.1 100.9 116.1 6,_249. 5

Grand Total 18,232.3 3,235.0 973.6 240.9 22,681.8

1/ Private lands held in trus t by the Federal Government .
Source: General Services Administration Real Property Owned by the United States as of

June 30, 1965, adjusted by the Land and Minerals Work Group .

Soils

Figure 19, Soil Associations Map, shows the location and
relative extent of each soil association in the subregion . The
associations are numbered in a general relationship to the position
in the landscape . Thus, bo ttoml ands and low terraces have the
lowest numbers and alpine areas have the highes t . The name of each
association relates to the soil series representing general kinds
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LEG END

Soil Assoc iations Name of Associotion
Map Symbol a

fl Generally s i l t y ond sandy soi ls formed in alluvial Si~ - \‘o
sediments on bottornionds and low terraces. -

- 
‘—~

-
~~ 

- ‘
~ •

~ $~
_ v~~ ‘I,

1 Br ineg ar - Houk - 0

2 Bin ghom - 
d i. 

-

3 Osmund — Rio - -
~

. - -

4 Bondurant - Cora .:, -
~ ~~~~~~~~~~~

5 Beren iceton — Bannock ... 
- ‘- r

- ~ Generally si lty and sandy soi ls w ith coorse fragme nts form- / 11 -

L ~ ed in glacial materials on terraces , p lains and mountains . 26 
?24 ~~L —

6 Litt le Wood - Corey Lake .
, • ;/ -

7 Girii - Romshoro - . - 
-

8 Ouripa n Soils - - 
- 

‘ , (
-~ Generoll y silty or sandy soils formed in the deposited . - -

- - or wind worked sediments on hilly uplonds.

9 Poncheri - Tenno
10 Tetonia — Rexburg ~~~~~~

11 Robbins - Larsark ~~~
_,, - n

Geneail y s i lty so iis fo rm ednm ate r io l s m ix edw i th  l~~ ~~~~~~
- 

- :~~~
r
~~~~~~

si k v f , o s i c  rock type s on

17 R:ckland Tenno ~~ ~~~~~
_
1~~~_x

18 Polot s - Tenna

Gene~~lly materia ls mixed wi th 
n ’ ~~~~~~~ ’ S 

— 

)vo lcanIc ash or pumIce an terraces foothills plateaus
and mountains. I

20 Cortcreek I

21 Dominantl y Cryoboralfs ,~~~

— 
Generally si lty soils formed in materials mixed with ) is I ‘

S 
gravel ly resi duum-colluviom from sedimentary bed- 

~s. ~,..•_j - .~ ~~~~~~~
rock on mountains . NEVADA , 

- UTkkl

22 Middle - Broad - t a
. /

23 Brood — Yeote s Hollow -. -

24 Dominantly Arg ixero lls
25 Frigid Soils -‘

26 Rock land, Cryochrepts o z
- I

- ,__~_ Generall y sandy soils formed in materials mixed with ___________

~~~~ rocky res iduum colluvium from acidic rock types on
terraces , foothills and mountains.

27 Pyle - Gray lock

o Symbols are non-conotative and consis tent only u-ith,n each

-‘ u/ i re  gion. T0 compare delineation from one subregion to
anot her re fer to the name of i/ic Soil Association.

(I /f  / he Si t ! - I snoriatj o,, name ma’, inc !udr a series that do,- .’,
f iS t fit t he ‘,o, l f ns o , -,ai io,s (.rou p desc r i p t i o n .  1/it So,! -lsso-
tO t t n name is based on dominant s e r i es . I he dom ina n t  of f u,

,- r , r s  may te onl y II) percent of I / i t  So,! I i , O S iOtiOtt 1/ia. ’, a
i-n t ex t u re d no,! serif. ’, ma’, hr included in a proup s c caro tc l ,

D’ ,  cubed as ~,,,S r a / l i  si lt ’, and sand y in tex t u re .

~~~~~.__ :~~~~~
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of soils that are most extensive in the landscape . Wherever possible,
established soil series are used in the name ; however, where the
avai lable soil series do not have classif ication status , the soi l
series name is not recorded . Generally up to 15 percent of any
single soil association in known areas may consist of inclusions of
soils other than those identified . Such inclusions may be similar
soils or they may be highly con tras ting . However , in many high
mountainous areas where detailed knowledge about the area is incom-
plete , ex tens ive areas are includ ed within del ineations and
inclusions of other soils may exceed the 15 percent general average .

Table 90 contains information about each soil association
shown on figure 19. The symbol listed in the second column on the
table is the same symbol shown on the soil assoc iation map.

The table is organized to show land characteristics and the
characteristics , qualities , and s ome interpre tations of soil ser ies
representing the dominant and the contrasting kinds of soil in each
association . The first six columns show some general land charac-
teristics for each soil association . The next 11 columns show
charac teristics (permanent so il fac ts) of individual key so il
ser ies that rep resent dom inant and contrasting so i ls. The followi ng
four show qualities inferred from the characterisitcs of these soils ,
and the last four columns show interpretations concerning agricul-
tural use based upon the foregoing soil characteristics and qualities.
Al l of the representative soil series listed have status in classifi-
cations . A blank space in the soil ser ies column indicates that the
soil series name has no classification status .

The “soil group s” colum n show s soi l assoc iations that con tain
soils having broad similarities in some important characteristics
frequently identified with a position on the landscape .

The “perc entage of assoc iation” column show s the exten t of
each soil in an association . Differences of the total soil percent-
age in each association from 100 per-cent are inclusions of other
so i ls and land types . For example , so il associa tion 10 lis ts a
total of 53 perc ent . Knowled ge of this association is limited Sc
that 47 percen t of its area cons is ts of inclus ions of other so i ls
that have not been defined .

Terms listed for permeabili ty of wat er through the subsoil
and permeab ility of substratum are :

Very rapid: Over 10 inches per hour.
Rap id : 5 to 10 inches per hour .

S Modera tely rap id: 2.5 0 to 5 inches per hour .
Moderate: 0.8 to 2.5 inches per hour.
Moderately slow : 0.2 to 0.8 inches per hour.
Slow : 0. 05 to 0. 2 inches per hour.
Very slow : Less than 0.05 inches per hour .
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Terms listed for total available water-holding capacity are :
Low : Less than 6 inches in prof i le.
Medium : 6 to 10 inches .
High : More than’ 10 inches in profile . 

‘

The irri gated capability subclasses are an interpretation of
limitations and hazards of using only presently irrigated lands .
Many areas not presently irrigated are potentially irrigable but
are not included in this classification .

A dash indi cates that a colu mn does not apply or ther e is
insufficient knowledge to complete it.

Table 91 show s the es timated acr eage and proportionate extent
of the soil assoc iations by states.

Table 91 - Soil Associations Acreage by States, Subregion 4, 1966

Soil Association
Map

Symbol Name Idaho Wyoming Nevada Utah Total Percent
(1,000 acr~~3

1 Brinegar-Houk 230.0 - - - 230.0 1.0
2 Bingham 35.0 - 259. 6 30.0 324 .6 1.5
3 Osmund-Rin 10.0 414.0 - - 424.0 1.9
4 Bondurant-Cora - 35.0 - - 35.0 0.2
5 Bereniceton -Bannock 760.0 - - - 760.0 3.4
6 Little Wood-Carey Lake 95.0 - - - 95.0 0.5
7 Gini-Ramshorn 1,150.0 - - - 1,150.0 5.0
8 Duri pan soils - - 125.0 - 125.0 0.6
9 Psnclseri-Tenno 275.0 - - - 275 .0 1.2
10 Tetonia-Rexburg 1,635.0 - - - 1,635.0 7.2
11 Robin-Lanark 600 .0 - - - 600.0 2 .7
12 Lstonia-Greys 425.0 12.0 - - 437 .0 1.9
13 Portneuf-Trevino 3,450.0 - - 25.0 3~475.0 15.3
14 Clayey subsoils 2.0 — 70.0 - 72.0 0.3
15 Argixerolls 715.0 — — - 715.0 3.2
16 Hecki 515.0 - 35.0 - 550.0 2.4
17 Rockland-Tenno 830 0 - - - 830.0 3.7
18 Polatis-Tenno 1 ,265.0 - - - 1,265 .0 5.6
19 .lacoby-Mike 440.0 - - - 440.0 1.5
20 Concreek 1 ,030.0 - 230.0 - 1,260.0 5.6
21 Dominantly Cryoboralfs 1 ,849.3 2,574 .0 - - 4,423.3 19.5
22 Middle-Broad 2 .0  - 24.0  90.0 116.0 0.5
23 Broad-Yeates Hollow 14.0 - - 95.9 109.9 0.5
24 Dominantly Argixerolls 2,300.0 - - - 2 ,300.0 10.1
25 Frigid soils 75.0 - 230.0 - 305.0 1.4
26 Rockland Cryochrepts 400.0 200.0 - - 600.0 2.7
27 Pyle Grsylock 130.0 - - - 130.0 0.6

Total Land area lS .232.3 3,235.0 973.6 240.9 22,681.8 100.0

Source: National Cooperative Soil Survey.

Tables 90 and 91 show the basic characteristics and qualities
that make up the land resource of the Upper Snake Subregion . In the
northern and eastern parts of the subregion , forest cover is coimnon .
Generally this cover is a function of climate correlated with eleva-
tion . The rainfall increase promotes tree growth , and the sho rt
grow ing seaso n and cold tempera tures preven t cropla nd use even whe re
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Tabl e 90 /iaous t r r o s , , c s  and t aalities of Kep rese ntat ive soil,. sM

~~fl Association ~~~~Th ati~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~itaou _i_____ 501 l S h a r O rS ~~~~ -

Soil Freeoo age 3/ on S~~iii

Map 01,00- free Major land Great Group o f Parent Tex ture e~~t S i I v  - -

- rcuj~s 
- /i~~

. t ion ~~~~i .  Season an, or Subgroup ~~~~~~~~~~~~ Serios~ Ausu. landscap e Mate r ia l  Surface 5 5~ Subsoil I S  Oil I: -t

Very dee p I 4 .900— 13-lb 00-110 Cropluod Puchic Eine- loa y , mooed br inogio r 30 Fast and Al luvium Loam S las None - -  a u .

and moderately 5 . 200 /crrra Is , Arg iboro l l s t~~i C a c t i  l oan

dee p w ai ls hay, o l ia l t o .
with loony and lasture)-
and graoel l y ION i rri gate d
su bs o il s On
nea rt y lefel Roingrtand Aquic line, monteionilloeitic 11000 tO I e rr , . ,,  A l tooiuis Loam Ilac Sand hO / i / ~~. 0 - - hO”
and gentle Argiborol ls loam 4/ - s/ S ’ sand
a 10pm -

ipp ic Coarsr-Ioa my, r o w e d , Kiceton 20 Fans and A l luv ium ~J SS 1i loam Course sand C S ’  / - ~~k-~ 40-60”
A rgioero l l s frigid te rracro sandy a0.aO - -~ rse

leam

Typ ic FIne , mottnoritlon- lands 10 Ions V l t oo iam / 0 . 05 S l a y  ~Sfli~ - - S -

Arg iocrol ls itic , frigid

2 0.000- 0-IS 60-130 Rangeland Cxlvii Fine-loa my over Oingham 50 1 o r ~ G r a v e l l y  S i O i v  lv /,r~ c rllv Gravel 2 0 - 3 5  to 6 0 0

6.000 - Argioerol ls  sandy or sand y-  a l  5,05.0’, loam loam tO” ~ 8’

Cropland ske le ta l , s tood , be / so 10”

(al fal fa , nesic
pa sture , hay,
4 Cereals ) -
irrigated ,~quiC Loamy , nio sd, 25 iOu  tS~r 0 , 0 5 5 - t loam Loam None - - v u ’ .

Fl uventic frigid races 1, alluv iws
Haplooerol ls hottai lands

Col l ie Fine—loamy , eiocd . 15 Intermediate S i l t y  Iota 1tay ,‘iivSi - - h ”’

Huplarg idv mesic foes and al luvium loan

t4ollio Fin,, nonttiorillon- 15 i / s g h fans Alluvion -tony loan Cla y Stonet ~0-35 to to ”.

Hup lor gids itic , frigid 1, to r i ,ise 10”

Typic
Ca lciwero l ls  Loamy-Skeletal . / s t e r l i n i  5 pans . foot-  Gravel ly (raveil y- Icr, Gravel 2- - O S  t O

mioed , manic h i l l s  and ul looium loam grovel ly 10’ - Os- M O
stream loam /v lO., tO .

teroll ic Fine-silty, mooed , Hans e l 2 Bottanlaisd Recent Silt loan Si / t i  5000 - - v

Haplurg ids nesic al luvium c / a s
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lsti~ - a vd s~.i,i . , t  ci of ‘Is’ p c c s c S s t u t s. Soils , Siabregi un 0 
I ‘ I  If
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—- 

- 
Soi l  l ines and tntee~~~iat aons 
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able outer- Major capm b ilit y

~ture Tensor , (‘s-rm rabil( ts I’ vr,eeah ls t i  ll raivugr ‘ ‘ I - l u Subclass SO/c, Soil Suitable land incas
Subeoit 0 , /c . Per0-eet ProFile ,~~ , ‘ sa~ oo,l Sill’ - tnsao OO , s i i  I s  ~~~taod trrii~t~~~~ Prob leou ~~~~~~~~ S~ rai~~ppes

Clay ‘lono v s .  Moderate I’ 5todr r. t v l  i --sod and ‘ ~ ‘ it Ir . 11 Ic II Ir Erosion S r . - -  I s i  0 I r r a t i o n s  -
loam s lam s Ic ,. .odrratet y the t i l e  l v ’ s d , i ,  ft v

~ ’ ‘ ‘ ‘ I C ’
goad lv’ ICe

I Ic II’ —,-vC / _  S , 5 ‘ 5  eget.

Cl,i o vaod t~/ l’r 100 40 -bO” over Moderatel y ( e l y  rapid Poor ‘ I s - / s o s  ood (a Is Hig h seasonal Drainage , residue c5- ’ ,
loam Is v- ’ sand v l s i  hi~~I l i lt  nat re tab le  crop ping seq uencr

loan io,ic.v Sand VI’ ‘vi”.. 40-SO” c’ i c s  (en, rapid S i r ,  rapid vood Los Ill,, li lt Ironion , S r o ’ - - s l - I r  s ’ ,s tSSSn -

sand y 40-at ”  .Soarse ,ivd Ill e tIle draaghtiness r,vidue e g o s  -
-r 5-ssrv, -,- S , r i V s I - ,,s 5-0’

C lay  ‘lone - -  r s S  • ‘Is’s ‘lv ’s Good Med ian lIe l lt e  l i o n s  on , C S - s  v i , yr I v ,  -,,iOn n ,
t i l e  I l l ’  i lai s o l ’ ’ s s s  I i - — S S t O O h / l ’ /  V
155 ISr  ‘Os , sev i - - i I / ’ ss t s  -

1 (5  t s l l og .’ . 5 ? T l g i t S r f l  5 - O f t !

aIl s - e n t R y  Grovel 20-35 to vS ’’• Rapid Very rapid Good Los Il l ’  tIle baton erosion 5 is t s o r l i’ sd mgm t . Icr ,

loom tO” ; s S’ ’ IS C (‘ lv ‘ S S ?  SS c r / / n j — !  Cross i S ~/
beloic 10” deoughtiness ‘- ~ - s ! ’ r  ( 5 / a  ‘-“(55

I ‘lone - hO” Moderate ‘todr eate Somewhat Iligh I ft - S I s ~~-i e i -  Range land m.nag ement

Clay None - -  VII” ’ 5l , s,Ji r , , t , - Moderate Good I / , g ls ( i v  I limate Vungrland — c - 5 - f t
loon —

~ loam Clay Stones 20-OS to hO”. 510,. 5101. I/nod Medium VII,  - -  1 , - s o n , k , i ssg, - I  Srs S f t a ’ o 8~~r’~
10”

~m lls her, Grovel 20-35 ta hO”. (
~‘r~ rapid Irry rot’id Good Issi II, - A s !  ‘ 5  e r - v s /s Rangetatsd “ir/og.”s-rS!

gravelly 1 - - os-ot r Fran s~~ ’ ’ 5
loam / t o ’ - dr-oil  h t s s s , - . -

I Ion,, Scl to ‘ l y e .- bI~” Moder,stel. ‘ /  , l s , i t ,-IS  s .ood Medium l ie  l ie  ‘ Si - i  c - i .h , Pas t su r innd
cliv slam slam e licit,- icr/Ruts , v _

s — S e ’-— - ’ ,

loam tr opp.Ctp seq uence
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2 0 III 1, 5/515 Sc - sot it i a io n d
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Soil (r i- roe sge 3/ on
Map. hlesa- free Major land I/real s;roup -/  

of I i~~i-~s t Teot aa ’e I s ,t iS !, —

-v i--  ~~~, tio,i !! ~~~ik ’ ’l i/ vo,s use is, 1 s ’ s  s~ ,~~~~~~~
j _  Sees,’i - has,. I .inlsvoyc S~,y i r S  Surface Soil SubsosS I i,,j I s r c , s t  yrofi I i i  r~~t / .

Very deep 3 b,000- 14 -2 G 0-50 5 i s s ) S I s v d  Ponh~~ ( inc- loam y , m,ned Osmaod 05 (- ass . 5 1 , ,  Loan Icon None 24-30 ” over
and andre- 6,000 I c s ’ri’o Ii . Cryaborol ls  a l l s s ss ’ grand and
ate ly dee p. s / b I b , svsl Cobbles
cery cold ir s s s  Isos

soils oath abS i r riga ted
loamy oob-
soils on Oaagelund
nrar lp I , c v s s s c  I o ie v i ii I t s  - his 25 Rolling Ions’, S i t s  leG ,- lIt ‘,,sr,~ 60”.
level and Forest s r / s , ro l l s  mixed h i l t s  1005

gent Ge land
slop ev loeal fic Fine-silts - , alit-S /ir vv - s 20 RoIling Salty Silt Icon Silt’ ‘lOist -- 60’.

Crynborol ls hil ts  cv l l uv c sm c lay

Typic Ccarvr- 1 s o S , Ieo ntov S I tos land Orient Loon f t .  Loam Sons - -  ‘- 2 , 5 -- ovor
Calc ioqao l l s  n iond , ‘ - s -5 allul cu ia s u n  loam v ,•,IsI V gravel

uegi o Fioe-I,s,cvs , v i s c ,I . Iso tS on S Rottc,vlavd Orient - u t  Ioam(4 ’ 5(1! - tony - -  50”,

Cryaquolls 5si s ss i .llsireoa S alluvium s b  Seat over c l a i
surface) least

4 h,000- 18-2 4 0-SO Oaoge la vd Sells I’achiss Finn-loam y, mOo ed 000daroot 40 Fans Slt uv Ivs- Loam Clay bonn - -  1 1 *

7 ,000 Cryoboenllv loan

Ceopland (hay)-
ir rigated

(ore -st land ( ( c y n i c  Fine- loony over cora 30 Ootto,n laad 511, _ s  5 5,5/ Five sandy’ s  la,  Gravel b belos 30-30” over

Cryaqoe pns Sand y- or tandy- loam l a o  I sand IJ- 3 55 ” gravel  sond
skelet al , mixed ,
vooacid

Moderately S 4 , 400- 0-13 80-120 5 rv l’I ,sss I Seric F sv e - v s l t s  - :,Sv cJ , gerenuceton 25 Font orj ,SlIoviom S s lt l o b  / 510 Gravel 5,’ v Ie .  4 .5-C once

deep and ‘( 1/05 Os ,’ys ’ ,il’, , / s i s  Toeeiort 000 ts Calcareolis , I’ s g s s l t e r r a _ c s  over sand 4 _ - s s S ”  gral v I C sand

deep, frigid s c ! a t s s s -~ I- outuash

Soils oath i re s g i r c - ul

- gravelly,
loamy sob- Oaogelavd Ar udic Course-loa my over Bannock 20 Fans and Alluvium Loon Lean teasel v o - v s  00 20’ a s i r

u s  05 Ca l v u y r e o l t s  savdy or sandy- te r racv u over sand .5- 4 gea sv l sand

gentle to Forest 1004 ske le ta l , mined , ,~S S!S. ,5 n5s

moderate frigid
slopes . A quac FluVent ic F ine- loamy,  mined , Vlu c kf OOt 10 A ottonlasd All uvclan Silt loan Silt c r005 - I 60 brlos .s’ to  aver

I lap l usto l l s f r ig id ov er 1005 1 sand 40-hO ” gra v el V sand
out ,. as h

‘(5 5 1 0  Coarse- loose , niced .Oe iseton 10 Oottomland Al luviun Finn sandy Fine 5 raIn hO helos c’-vO” over

Sc e o f l u v r f l t s  culoareoos , frigid ove r loan sandy /, sand 3//~ v0” 1.r a i v l  V sand
nutnuvh Ivan

Vr idic Calcic Fine-loamy, mined , Pool S Terraces Vtiov ioa Silt y c lay Sa l ty  Gravel 60 belos 10-50” nese

Argioreol ls frig id ond fans 05/ce loam otay sand a ‘ -v u gravel t, s and
outnosh loam
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Cos t , s s s , ,
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S e l l  5~ s alu Is , ’ , a ssd l S s t r r i is ’ ! , s t l c , S ’ , 

_________

lsS t al  ( s a s I —  IS ,sss g i ’ o f .
Co, irsv FradSvev ts a/ ,l C t a l l - n -  itsj’, SP,il ’l

l’nemeabu lisp Peravabu lis p ‘ b  . s s s S . s g r  s o I l s  vg s i ’ s , l i’S  Ma 1~~~~ ’°~ 
l iii takle Load /rva !

i n rovess ‘r o b s  Is -  s’~~b ’s 
— 

Sub soil Substreom lOss 
— 

ijas s t e  Is ro ‘ (sod I s  s l55i t5’~i0’ ‘(,ssh!ens ,~irt and Vt ractiaer~

‘losse 2-i ‘ “  over ‘loderato le ec  r,i1s,,l l oud Medium tn f t c  s n , i e  tension fto, . Rysidue s( S - !
I md los. lIla os -r io- I , slope ‘ ( s’n’ , / ‘/1 5 ’,

aobble s

None - -  5 ’ , ”  Otodorato ‘ioderste ComA tOugh tile - -  Water reov000 ; Oeoiduo mgmt; Censu-
Re s /u / s te slope opers; erapp ing
(‘to _s

~
quin~~ -

Sonn - -  5,,, ”- Modera tn ty Moderate Good ( I s ~~I It l e -— (Iutre rrcs s ’i ,s Residue s/ isv! . cross.
5105 t ile sleyr e~sers , croppcvg

hr

‘vS/s c - 17-30” ui_er Vonlorate lob) rapid Sonenkuv Los Ills -- Vrtls, ’si , lsraanugc; ‘a’!s.r

saisd I gra~~- 1 poor avd b ought vs- os nanagers’vt

Sony ‘-  551” , ‘-/ode ra t - - 1 s h igh alte r 
P 

Mediam to VI ketsss ’-- /‘ea,vagn , pos sum Iavd
slow table 

or 
hig h eavagenent

SOeo - bO’. 5 / so ds  sal Is ‘le dena ts Ii ’ Good I(igh Vc , S i c , ‘-  Rater erosion fene! I’ ,s,tun,’Iu vd 5 s ,, ‘v - s- sr
los. Vito ovornask; elisate ravgel zivd ‘.at,ogveevt

r o d  hO C I  0 25-30 ” over i/ odnr,a!cl ,o Irry rapid Poor Loa Is. -- Aetnyss ; climate Drainage; pastureland
O sssil 1, - i, ” gravel i sand 510,0 I Ia mgnt - o , s r c s  la r d rgnt -

Geunel hO beluo 40-50” aver Moderate Seep rapid Good vledisoy sod II. liii Eecsis,n; Cross-sI c :’ upers;
S 5 sand 40-hO” gravel S sand high liv  Ills deoaght,ness residue r~~’r -

It Ie sequons , srr: (aft
mgmt; r .u,1clus,I S ,’ !

Gruee l vu belch 7a_ 455 over ’bo,leeabe Seep rap id Goad Lou asd -— Ills , liletrosion; moderaselycroso ispe o ees -’et
S sand 10 40” grand 0 savd nedian lie , Its , deep over gravy I S doe /‘ a s G rs,,S:~~. : -

lIe , the sand; droaghicve,s xysjuenvv- ‘‘- n ’ “ ~v

ea sel hO ,s l ou 20-be ” over lloderatn I nec rapid Sooeuhat Medium and -- I l l s , t i le  ((ugh n, st sr table rasv.scs residue cr
5, sand 4’ . vS’ gravel 5 sand poor high lIla , lie cr01’: . sSg  Sequence-,

l ls ~~ i S o  r E c a l l S , ‘5’(~ y 5 ’s’/’1 p
Ceavel iS betnu 25-hO” over Modvratety Ivey rapid Moderately Lou - 1ris . /T ~~~~ lv~d ass I;n sj Isis rsC ”~ r - , ,  5 ’

S sand 2’/.s-O” geacol 0 sand rapid good ivrdaum t Ie , i l b o , 5 n o t nl > drop over ‘rgese , . r / : , -tys .’vvo
i l ls . ICe gr,s vnl soS sand in ;r r sg a !s s r ,  / a v s gr ’S /

Gravel vs 5 brIny 40-60” over Otodora ncly Very rapid Good Leo and -— Iii — Residue eavagelnent .
0 sand 4/3 00” gr an n l sand s l a m  ‘ted ium ilto Deoag htiness cropping sequence

‘ 0,- s a c , e . ’ am.. — ,.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 
~~~~~~~~~~~~~~~~~~~~~ —_ ,_.,,._ ._a,,,,, , _ , _ , , 4



,I~ ~~~~ 
-‘~‘~‘——“ ~— ‘~~~ “— .‘—‘ “ ‘  -‘‘ “ ‘- ‘,- — ~~— —‘— - -—— —,— -—---- —-‘—--—-——-— —

~~
— — — - — -

~~ 
._ ,,_ ~~

._  5----—

I
Table SO - Continued

Scul Association 
- Clasoificabi on 

— ‘ I r S -  Posi t ion ~~~~~~~~~ 
- Sv ,i (‘F a eactc- e sti..c ””’ -

Sou: Freeae age 3/ on Coarse
‘t s p (- lena- fene ‘tisoc lau d I ,tv at Group of Parent I r ’tU r ’ Teetcee “ —

-~~ ‘~~ ‘- -~y tusin ~~~~~~ ~~~~~ use or Sub~yp~g~ _ g p ~y~~, ‘ittie c - Sos ti, ),~~4)~c a c  utat eeial ’ su r h a s r  I ~s i 3 s v s s  isu , sd Percent I :

a sssc II S 80-110 eu; Iassd vrid ics Loaouis-skel vtal . u s t t l e  25 Fa,,s vblu n iom Inc . rep s , n a iv l 30-gO in 20—4(1” 00cr
5 ,00 cer eals , irg iaerolls sine4 , fr ig id ns’, ,I over g ru .r lIc granelI ~ 6 iabssi pro gulr , Sb gr avel A mis

alta lf a , has ss,ts.,iv i loam lola’ below 20-40”
pasture

SSS i r r igated

Rangeland / . ; uc I is i s  sum ,  - S uer. Lake 20 Fans and Al luv ium Loam Silt .euie I no’ ‘ s - .. 40-60” user
In(- l.rts l l s s s sve s l , t n s g id bott um latid over loam ‘ gb’C i ’ I

Sqaic Fine-loony, 20 hontoin t usd ullunaam s s l n  louis 1ay rasr l hO below 45-sc” over
s - s r  ! ls s d s  niaeal , frigid over loam 40-60” geaee l

vvtvasls

s a l , u ‘s b I s i d S (  ,a~sdo s k rl r v,I baloas 10 ‘mets hlluvi un ‘(racy Ily ‘ r a s i l -  ‘ (raurl 25-35 cv 20-40” s-or

Itup100eroils isu ens i , Seigsd over vaody loamy t, sand lr v fs l n , r’, gr oi sl s is
oo vs.onh loam sand Isrlva 2/,- 45”

c i l y i c  Fachic Coorsv-loamy 00cr l,s asss - o s s  10 Pan! sl llai’ium Loam Loam Lraerl 50 below 25’.4v” over
I(o1,Ioorenl 15 .avd y or 5 US d 5 over 40 gravel

ske lyt a l , euc ,d , OUtoash
Frigid

svquic Course-loamy Over Arusee I 3 Aott,ru l and Atiunium Loam Loam rov rl h/, ta lOn 2 4 - ’ acer
Ilap tustolls s s , d s  or suedy- ovee ii sand 2 5 5 -  40’ grave ! S mu

- h - / s i , mined , nvt.ash
frigid

7 4 , 515 / h-lI 00- 120 Rangrland Typ ic Pony- lo a m y , GinI 40 Pony and ll lac s sie, loon Gcacello , c s s , ; , - ’’ an 20-40” over
6,000 I(ap turgids niced , frigid t ereaces onre c lay  , sov d I rot s Ic - bu s grann l I

Ceop land oa !uavl’ Ivan cv ,Oi 00 . 4 ’, ’

cereals hay
potatoes) - Oerac l,s0Sss ‘iv’ c o i l , Aons hvr n  20 FanS and ( I l u , s s s . ’r Loam I rr, ,eaut -I ’ i n  10-20 ” eon
irrigated Torrioriheets s a r i  o v at lv , fes g sd t ,- n r s  - , over gravelly i - 1 ’~~~~ ’ 

gravel
outveavh loam - - s O 10. 015”

Mot h s Fi ne It,, - rs Terraces A l I u ’ , u u bs Sl I t  loam ‘ t ’  ea i’e ; vu ‘ , . — a _ -h ’ ” urn
Ihay targads yeS , S n u g  .4 nver 1, ’ 4 -‘ g rav e l

1,515,005 loam

Typ iy Fis , , 10 Fans and Sllonisam Clay Cloy Sore ,~ 
-

Sb t d , i’, 5 , , / S y e  S ‘ II a s/ I S, . , terraces

Sr .gsd

Typic Fine-loWr y , siord , Try S nottomi und Al luvi um loam Loam Sat.( 06 Solo,. 20~ a - ,” ov er
Ilap laqaollv calcoevovis . frig id Ovti’ ,, r - s s v l  Is A , ’ sand griss

f t . -
- -  - ,  ‘is, . ii 4

5 - .  -



r - 
T~~~~~~~~~~ 2°”” ’~~~~~~

’
~~~~~~~~~~~~~~~~~

” ’5 - 5-
~~~

’ ’ ‘ “  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

liable 95 ‘ Continu ed 10

0 , 1  1 / i S s ” 5 ~~~~~~~~~ ‘
~~~~~

‘
~~~~~~~~~~~ ~~~~~~~~~~~~ 

on
~~

Th
~~~~~~

t
~
!unns

s s / , s s  15s 5 15,e ’Ib obl y A u tcv Major Capabilite
len tore I n, !s,cr l’oom eab il uts Pee seah uh ut y Drainage i .u15 s sg Subclass 

~ 
Aajee Soil Suitable Land irn ut

Saiefa.s’ - - I ‘ a l i s ’ ,’ EaaJ Percent 5 ‘cIa i r s  Subsoil Substr eam Class a,j~~ ‘2 i151j,1nd lep ~g~ t~ d— FroSbam ~ ment and Strscsssicc

Vm rs Ices 5,case I I ft im 20.455” over Moderate Ire )  rapid Good Las ( Is  l It Erosion; sodorate- 5 nov 0 5 bo l e oper n . r rsudae
g r a c e s l i  grave lIt S sand s~~t : l s  - vi gravel I sand l(e ly drr; once g r a s e  I .gmt , 

~
yol ;~~’1t 

sequence ,
loam loam -i / lu I’ I l l s  Il haloS - 1rau, S I , ureu gat ion mgmt ; eamgr-

I rs- Isl e - slrs rug ls t re ’s land mg.t -

Loam SI It ,Icasv I 60 SciOn 40 his” oser Moderate Sony rapid head Medium and 1Gm liv Erosion cr ss’o slop e opees .residue

loam 40-60” get. - . ug / s  ii Ii mgnt ; cropping seqUence;
t ile ime igut iat mgmt .

Sil t  louis b a  easel hO bel am 0 - r u”  anne Modera tel y (cry rapid Poor Median and Ills I l l s  blag k seasonal Israun oge . irrig ation

loan as-vu” gea iv’l sin. hugh lb iso water table . sad- age t , aol l amoodmentv
ermtei p alkal ine

lea , ‘lie , ea s r l l a  r a I d  Is i Sn a over vapid Seep rapid Good los vIs ( 5  0 ,5,5 ,1,/ i sIr -s i Res idue mgm t . cropping

man-ic loam , , s a s s , /  bob s In , tao g ravel 5, Sand Over c r01,’ 1 0 sand ; aeqaenvo , i re iga t int

Ia.. ’ na,,,t be l,-u _‘ c’ 155 ’ gra In Il l : cat Ic apt; eavgeland mgmt .
deoug i , t s s r ’

u Lo am Loan racy 1 50 5 I . 25’ 4iI” Over Moderate Very eapid ,ovd - and S Is Ills Erosion , moderatel y - r ,5,- -(5 ye s , rm o -
20.40” gravel medium t i l e  deep over  gravel , ens, doc igy t - sr np ll!sg

draaight inrss sequence; sr r ,gat ‘on epa.

r Loam Louis ravel bG 5 ./os . 20-40” over Madorato leer rapid s/ s,leca ts I, si, and I ll s I l l s  is ‘ Is / a b , I  h-rI Resadue ngmt, cropping
sand I a” g’- ose 1 5 saod good mediu m oceo gl ain I aesi trqsirvse , Irrigation

vund , droisg h !s 0ev , ma,iag..rrt

- ma; --t1” s0rane I 20 .35 in 20.40” over M o.beearel i ire ) c u y a  d Good Low ,iSs ,/ h i s  Ills lcer ion;m oderatr lt cross-slope opers ,eesidue

slao 6 sand pr ofile . r gravel 4 soyal v loa aeduuim Ihle dnrp over gravel sgmt; ereppang sequence;

least ‘eIuiw In a tOe sund;grave l le pro- ireigat ivn management ,
--

Loam (i ra  seas el - n in 10-20” over Mn drror, Ierv rapid 5sOO~t Ion S i C  l(e E r v v u v n ; s h a i ( a s s  Cross ’s lnpe opers . e e v a ’IIue

p ,ieaneIl’ t I s l e  ft gravel S i t s  l \ -  over gease l ;  mgmt ; crep pusg seq uetsvr .
loam - e la n  I -20” geaoe l l y  prof i le ,- u r r uga t uev  maoagotseet .

drough t a v e s s  rangetand management

Silt loam Sl I t , 3 cucv I 60 ‘ ‘1.. 40 -h O ’  once Mod e ratel y ie rr ra p sa s,00d Medium 4 fie tile Is- c uss Cross-slop e u,),cnst snns ,

4,0 VI” gr s . ’ I  slum h u g h ill e dros ugi st .veSs residue mgmt , eeoppuvg

I_ 5ir itt sequ ence; ieei gat lov mgmt ,
m ote land masatemett

• Clae Clay Save -- 50” S l a m  $10. 0,01 Medium VIe  ills Erosion; ~~ss~~Tvfe~~~e r e ’la
~ sTh

illc clay soil mgmt ; venppuvg vcqliennr .
sabsurfacr t i l lage , a e e a g a -
t iny isgut; b ogs I

• Loam Loam eonS vs bel Sn 20- 40” 00cc °lod’ r stv Very rapid poor Lou mv-i lye Ills Wetnesy r 5 / .  s i S  f lood C r ’  b re t  .

5. gras o I 2 15-4 - s i vd 5 k-m u l es aedlaa! lb

h11.~ ~~~~~~ ,,_. _,,__. _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ ~~~~~, i, . au_ ,.4ll~~



‘ V  ‘

“i’-

’-’ ‘ ‘ . 
‘~~~~~~ ‘ “ - -, ‘ ‘  ‘ -‘- —-_-_,‘ ,-., ,---,-- _- ----.- ‘--‘--- — — -.-- ~~~~~~~~~~~~~ 

‘ 5-5-~~~~~~~~~~

4 ‘it 55 Tabla Ui, Lnntiisa.d

— 
~~~~~~~~~~~~~ A ; uO n iat i o i s  

- L l a a s a t i o a t i a v  l5rr -’ - i~00 ’ ~~~~~~~~~~~ 
— Soi l CI a t a , t e e , s t i - ’

Soil Frers e ag. 3 am 5 a 0 I s  ati.rS.!

Map Eleea- I-re, Major l and S.rrat Groap s t  latent Trataer , v t s u r y  IeesI

‘ci’ ~~~ ~‘ ‘i , a s s s , uao an Sub_gj~~ g~ i a i  t~ - ‘s a - e s r s ’ Pu sS , .s 5 
~ 

Material Sorfi~e Sail / o r a l A s s s d  l’mrc.mt l r - b u u ,4 ! /

Sls a llo m , e s 5 0 I 5 ft I s ’ Rangnland Mau i; Pie. . al Terraces Rlhun ls a ,!55!5 5 ha.. CIa ,  Sto ne. 25 - OS t o  2-20” over -

frigid Soils 5 , 4 - hitiraejidt •OOtSOri II s b s s ! l  s , cad Antis 10”
aith gr.neily. Ceopland fr igid . lb a l l

stamp , ioamy Ihap and
,iisal ch apep sub. paotaee l- M, , I I s  Coarse-loam, , 30 l.a. u l ls o ua .r u ce ll I ,,eano’lii .eai ~ I 20_ IS iv 12-20” over Madefl

so i l s  on irrigated 5 , s c us r t  S s o ’  , , , v - d  f r i g i d , in era s es  h a y  loam ,-‘e ,,ts le daripao

gent he tO mod- , h a l b s o , and foes
c ea s e  slopes,

5,5111, l i ne - l oam y ,  IS Tereaces Alluvia 0rao n l ly  G ravel ly ,euuc  I 20-35 it V . aoee olera

Hap largids eiued , f r ig id  and fans loam cla p l c c t u l ,  ca l l ey  fill ‘sun
b a  nter ial

(eec  ~~~~ 
r, 9 3 . 500’ ‘ ‘II 110 1)0 Rangelmiad SeenlIis Coarse ,s l t s  - Pancheri ti - s Looa Luess Si l t  loam S i te  None ‘‘ 60”. ‘l odefl

/s, .derae n 15 5,000 u a l s a s e  tha is .iuad . fr I gi d  p lain loam

led t r i g s J  Leop land
s us s b o  .i th  (cerea ls )
s i l t y  profil es dry land
on gentle to Icere u ls , I i !hi s lerohlic Loosy. m u aed , Tenon 10 Lava Laos. I S t o s ,, l oam scan t , / t i s i  20- s an I ’ - o a urm ‘todflj

moderate potatues ,S,as s ,uls,n rt i, ad . f r ig id plain a v i s  s~ 105* r l u t e

slopes , and sugar neoias e

beetsi -
i r r igated le ru lhuc  o a , s e s s I ts , I s l o t h  IV b o a  Luess ’.i It , iO S a l t Sane . a’ ’ over “ amps

Calcioethids ussr.l , 1 C , 5 s sI p lain not e basic loam s - s
igneous
rot h

lees ’  l b s  Loamy. h S , , ,5 , 5 5 - i5 ’ l  Lana .s, cs  I Fuse aaatdy Fine none -- 10-20” over ‘laden
iatsoc th;d c frigid plain rs :niu c~ loam seud p - ej e s c i  rap Id

.i l i s l lui  Coarse- loamy,  2 Lasa b ess Fute sandy Fine hone -- 40-60” over MadaP

LaIc’iamn hidt mined , frigi d / I au’ over basic lea sandy bedroik rapId
igneous loom

Sr u d uv s a l , a s  F a m e ’ ’ s  i t s  Kamasa I Oott omla nd 0,tluvia Sil t  loam ‘sa l le Mono -‘ no,”.

Aegiaero l ls  ab ed , t ! s g a l  c lay  slow
l oam

10 4,5,/c’- 12-20 60—120 ileop lood s i ~ /s , , oar ,, c I l I a , l r t o y u O  21 Su l l y  Loe ss Silt I,sao Si l t  Sos ,o -- hO’’’ Sod~~
d ,~~ SO Iceroala , Cryoborolls S i t e d 1040

pot at own
55 urn .
go ted

Raag el and C a ly i r  s s ,a r a , ’ , s  I t s  Reo b ueg 15 Ro l l i n g  Loess Silt loom Silt same -- So”. Modem

Aap laneeo l l  5 ssaed , I r s g l d  hill s loom

lioleaorrlra ic Coarse-salty, henley 10 hill s and Lvess O s l O  loam Silt hone -- 5 ‘ . soda

Vup tv aom nll n island. mesic terraces loom

Cal y ac 5 , s s - I s -  Oans mo lt I Hills Laess o u lv  lean Silt Some - -  PeO n MadM~
orguusto l ln e s l r  - S / ’ v 

loam 5l

I 

- - —5 - --’ , , - 



-_
- _ _ _

-_-- ~~~~~~~~~~~~~~~-e—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - So ul
,, ~~~JTtTh~~ea~FThieeejytat nolts

Total  A o n i i -  Ravg r o f ;
en. Fragmen ts able eater -  Major L a p a l s a i l t y

l’ e r r /lcobssi at r I er t- ’aS s l s t a  s’nolrage haid iag Su bc lass Major Soil S . i ta h l y  Land y reat-
Percent co ll ie s i,s b h OoS , ossil sc/-c te s’ ,ar, c bs~ Capacity ~~~ peJ h~ i~~~~ d— 5 Peuhlows 5~~nt and Strtao tuar.s

Is 2 0 - 3 5  Ia 12-20 ” over Slat Imperosaus Good Los (is -- Shallow over du nuFan . Rungelanil sanagesent
10” ,Iuri pam O i l s  droug ht iness

II 20—3S in 12-20” over ‘/ sod rc a te  Impervious Good Lou Ils -- Shalbo u over daripan; Oaogelan d managemeer
profile domiNo S i t s  d r a ug h t a v e ss

.1 20-35 In nO” a 00cr 0s.olv’ratel y Moderately Good Medium Sic - -  L t i o at e  Aangrlmnd management
profile ualley fill slow mnpid

material ___________ ___________________________

• - -  y5/” . ‘lcdce,iay Moderate Good High Ito lie Erosion; Cross-s lope opers ,
S i c  l iv dr mag ht iness residue nget , vmo ppisg

lI le sequen ye; i r r igat i on
Iget ; range land mgmt.

mu I S s - 3 5  is 10-20”  once Moderate Imperniou s Good Lou ( I s  -- siha il o , over bed ’ Aang rlnvd eg mt.
profile bedrock V h s  e e l , stomp profi le

• -— 2- - b ”  oner M,s,l,-e a sc Imperv ious Good La. and tic I l ls  I rcsaon - .oderate ly  Rangeland v, ar , ,a g emse y b -

‘-, ‘dro5k med ium 5Sls Il le I’ so oaer bedr ock; ymoti s - - / s - / - r ’  , , / e e o t
ICe l a o  / / 5 ,  -d’ s, ’; I - residue egeSt -.c~~so u s g

draughtiness sequenCe u n r . g a t s s , r
mg.t -

Inns ‘‘ to- lu” Jove ‘sIOder,tely Impervious Good cu lye - -  F res sssn , s b , s ! /  so over Rangeloed manages

bedeoo h r.pad f l l s  hedrool, , a l l,,,

owe - -  40-60” amer Moderate ly lmp nrci otis I~avil Media t ic lie Ervsuon;sasd y p ro f i l e  I rssc s - - lope ;~ 
c !a ! i O nt ,

5 0 , / mo c k  rapid tIc alb u lie r subsoil . residue .gmt . cruppusg
Ule droug ht iness sequ eoc m , ireaga t ian
t S r  mgmt , rangrland •gat.

owe Ss I ,”~ Moderately Mo d e r a t e ly Mo.Ieratel y Hugh ‘Ito t I e  leos ion; Irons’s lope vpers;
a b s  s i mia good l ie  dmnugh t is rs s  residue mgnt cr ’r ;sSsg

aget; earsgi land gst

ore -- 
- - 

r,u ’ . 
—— 

lioderote 
- 

Mod erate s;ood HsgSs Ille Ill ; Erosion; d onate Cmoss .s lupe npees .
l i l t IRe residue mget; 100pysng
IV e il la sequence; i r r igatIon
VIe mgmn ; rangeland eget .

Cue - 551”. Ilsolvy  s I c ’ Moderate Good h I g h, t i le lila Erosion; c h aste Lrots.s ln(im npers;
l i la I S O  residue tsgm v ;  vroppsvg
lee fir sequence; irea gu t lo v
V ie (‘Ic agst ; rangelasd ngmn .

jar. - - 00”. Moderate Moderate s,ood (hIgh Ills ilic Eros ion , v i e s  t o ;  Cros s-slope opers;
f in I l b e  alkaline v ubs o I eesidae ngmt; cropping
ho e tequeter; i r r igat ion

mgmt ; rangeland 1gev,

Pare “ 60” . Moderately Mvih ermte ly Good 111g b iil e lfc Erosino ; climate Cross-slope oport .

slOw 515w lil a lye residue mg m t; ceoyp is g
iv, Ill, sequence; ire sg at ien

egtat; rangeland vget .



— -~
-— - -

~ -- - -- - - - --.---- ----  -
~
---- ..

a Table 911 - beoslfland

Sail Associahioa “
~~~~~~~~~

‘
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Pos ition _____________ Sai l Cbara ’cs i a a t u u s

Sail 
Map bie ra- f;:, A4O)oe land Great Grasp ,,, ~~ 

on 
Parent Teotur e Teoture

~~~~~~~~~~ ~~~~ 
t ion ~, ci . Season use or Sabgmoi ~~ Fami~~ Series~ Asia. Landsa~~~ Material Surface So i l Subsoil fund Fnroemn Fret iIc ~~~~~~

Ve ry deep. 11 S , 000- 13-19 30 .110 Raaagelasd Argii Pa~hia Fine-lo amy , mused nabbias 30 Hil l ,  Iowan Silt loam Salty Nonn - ‘ 60”.

very cold 7,000 . epnb oroll s alay
so I ls  n u b  Crap lavd loam

s i l ty  pro— is erta l ,
file, on and hay) -400
gent le to irr iga ted A rgic P.cbtc haoe’ si hty, mined Lanark 20 HIlls Lees, Silt loam Si l ty None “ 60”.

stn e p slop es. Cryobor Il s clap
Farest lund loam

Pach ic Coarse-silty, Teton u a  IV Hills Loesv Sl i t  loom Silt Same — — ho” .
Cryob oro l is miued Ivan

L(tlsin Loamy, ab ed , 10 Escarp ents b ess 0 Stony sIlt Stony Stones 20-35 it, 5 . 5 ’ cure
Argiodolov frig id basin ig- loam s i l ty profile licdeoi ,l

venus rook v lmy
loam

C~~ohis Fine-silty , mined , E0000aville IV Bottomlood Alluvi um Loom Silts HOar 60 bela’ . 40-60” osler
Cryaquohis n005aheareutas and terraces clay 40-hO” gravel

loam

Aquic Fine-loamy . Outlet 10 Bottonlund All aniims Sciv y vlap Clay Anne - .

Cryabaro lls soloed loam loan

12 6.000- 15-22 S O - l b  Cropband lachic Coar sn - si /5 ,, 1,00100(0 Sb Gen tl y to Loess Silt lv~~ Sil t hose - . Sss~~.

y.000 (cereal, S Ceyo baralls miaed ntrongiy loom
hay ) -deyland sloping
(cer eals , ha i l s

potatoes lb
peas l’ irrigated

A avgela nd Bor ai fio F ine -s i l t y ,  eioed Genyv 10 Hills Loan s Si l t  loan S I l t y  5005 - - 0,0”.

Cry000ralle s l ay
Forest land loom

Aegis Fine-loa my ever Seiggs S Fans Alluvium Silt loom Si l t  Geoee l 60 bolos. 20-40” over

Ceyobaeo lls sandy or sandy- lo am S saud j t -4C” gravel I s~~~~
skelet a l , h oed

Typic Pine-lO aOy , mine d P000iss 2 Rott on land Alluvi um Si ity  dlm y Si l ty  Gravel mat below 40-ho ” 00cr

Cryaqu ol ls von00100rcous loam slay I sand 40-00” sand gray.
loam

. 5 --- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
‘1
‘ii



r - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—.---- ----- - - , -- -. - -,- ‘ . . ‘ 5 - -.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a

S o f 10
• Continued

~~~~~~ i e 5 I s t c ’ 
- 

— Total 
lot, iattaas~~~~ _____

Coarse Frugmaaro abbe Hater’ Major Capabi l i ty  Major Soi l S.airable Land Treat-
P b’ ees raba la ty  Permaability Drai nage holding Subclass Problams ant cad Strtactare ,
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some n ,)’. Moderatel y Modera tely Good Ihag h il l, I lt e  Erosion; Climate Crnna’sbnpe ope rations;
slow slow ilIc lv, resIdu e mget; crvppiag

IRe 1110 irqiienre; irrigatbon
mget; eangeland mg.t.

None -- AS”. Moderanely Moderately GoOd High hile lile Erosion; climate Cross-slope operations;

clan sloe Ill s IS, residue agh t; cropp i ng
iv. h i d  sequence; irrigatIon

agmt; rangeland mgst.

None - -  bIn  Moderate Moderate Good High ill, ilie Eeosion ; climate Cross-slope operations ;
Ihi c IVe residue aget , cropping
IVe ilIc seq ueoce; irrigation

uget; rangelavd mgmt.

Stoves 20-35 an 5-20” over Moderately teperv u ssun bond Low V h s  -‘ Shall ou ouer Rangeland management

prof ile bedr oc k s l ow bedrock; stony
pro f i le

hone 60 belOhu 40-65” 00cr Moderatmhy Moderately Someohat h igh IVy Ilu Wetness Eraioagc; pasture land

40-nO” gravel slow slow poor and eanugetaent . i r r igat ion
poor management

None - .  hO”. Moderately Moderately S oneohat High IVa IVo Wetness Doaavag c , patturm lund

slow slow poor marugossent; irrigation
management

ho” . Moderate Moderate blond High tile I l l e  IrOvio ti ; climat e Cross’vtepe operations ;
lIly lye renudue egist; croppavg
th e I ll . sequence; urrugution
I R a  mg.n; rasgeland ag.t,

Son. -. Ste Moderately Moderately Good hi gh ill, ille Erosion; c l i mate t rosv’s lopn  operatIons;
sb 510,. l ihn lye residue agat; cropping

iVe ill s seouence; irrigation
ISo flit; rangeland ngmt.

,;casei nO b elOw 20-40” Over Moderate Very rapid Good Las. and 155 Ills Eros ion ; eoder etely Cr000-vlepe np rea tions ;

p B s a ss , )  20 - 4/.” grav,l I sand neda um IV, Ills deep oorr grace i S renid v e mgvt; cropping
lye sand; cl imate sevaesve; crr  uga nuon

eget; rangeland mget ,

By brOo Ch St belay 40-60” over Moderately S e r y  rap id Poor Media.. Ce -- Wetness Dreana le , pastureland

S sand 4 0-S O ”  sand I gravel slot. High marogemant 
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deep, fri gid 7,000 S,ut rldcca Un noaomoeu ll,,csta ,- , ba ca , 19’ loam ,,,rlas c sa i l  -d ccvi
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lb 4 ,500- 10-13 hl-120 Rasgeband Calc ic Fine , aon000eul- 20 ‘ s r  is  l e v e l  Loeas over s l i t  loam S l a v  hone - 20-as - user
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Masse s~ “. Ibs ab cia tc Imperv ious Good h ig h RIo lie kras iov; Cr o ai . / s ,b e s s i i r i t
lb droucgh t un e ss  residue ‘~‘a”~

t ‘ s b  1’ a
I I I  c sequris in l o s  s c an l o s ,  ogvt
lI e rangel.sd as -s,-

Memo ‘ b U- 2s 1 ” as ia  l4ad m c a t s  lapordleta s Good Low SI , ble ,IRs , Erasion / , S . - ’i Kas geba ud mgmt , resIdue
“cJr,s~ A l ie i , I ’ .J/ ,s I flat, irrig.’ t a o e  aja r

Se,,, 20-Oh)” once Hislrratc Impervious IaOOd and ( In bIle Lis ss io ,s , n o d e r a to lv  (rosy- slope aprnata oon -
line pan in lime pan eediaa (Ic Ills Jc,-> ,,acc line pan , eesadu , ngmt, aenpp&,g

IRe Jrs ,ug i s t s n a ’ s -  snquemoe , ir r i g a t i o n  ajar .
rais gcl ,,ss,/ 5505 ii’s /” i’ l , t

Ne ss 20 -SO ” over 0i svlem atc Inpvrvuoos Good Los. and Its Itle ‘rcsioo ;eaderately Lrosc ’bapr opreatioe n ,
bedrock media. I l ls deep ove, bedrock;  residue sgmn . r s / /  s r g

lie densight inevs sequence; , t , . g a t , , , 5,
eavg e l cnd Ifl .i /’, .5,dd “II

Sss , bO”. ‘bodcratc by So ciab le Good Media. (Is bIle Erosion ; Cross-slope opees; residue
rapid (lie lilt desagh tivess mgmt ; crop yur g tc>us ~,s.e:

lye irrigatIon vgvt . riv ge
laad management

Stonen 35-go iv 20-411” 00cr Very 010w Impervious Good Median Pits - - Drvag ht. vevn , ,I5 ,y, I, ’ ,, r,,as ,agc ns s t

surface soil bedrock climate

Stove’. OS vu in 12-2 ’ “or (‘cry cisc. imp000uous Good Low O I l s  -- lesugistiness; Ramgrtoyd management
s s a m f a _ e soil bad’ climate

Stone’ . 3$-gd in 36-60” over ihods’ ia t c ’ Iy tn1,orci000 Good lea Ills -‘ tlensigl tt iyess ;  b , s ’ ~ ’ I ‘ management
s o t a l e  bedrock slosa c l ima t e

— 
None - _ ss 415” ever ‘ .100 Impervious Good Low and lIl e bite Erosion; moderately C ross-s lope operations;

/sc dcovl medlia lily l i la  deep ocer bedrock; resad o n egmt ; cropping
lye lye c lay  subsoil - ,- qlscs ,I i  - subsurface
hIlls a , / i s ~ - rangriand snget.

I
Stones 20-3 5 itt 10-20”  over Moderatel y Impervious cod lea V ls - -  Shal low acer bed- hiasgeland mavagemeyr
ac ,l profil e bedrock -l,Iu roc k ; rock y

C,sSs/ s , prof. to

Sons’ --  i l - v a ” ovee Moderately imperv ious Good Medaum and Ills l i l y  Erosion Cross-slope
dr s o  slow hag h 1110 lI le resudoe mglst ; v s ‘ / /

I l ls sc 4 c c n s , ’ , - I ’
lVe , lls ssuna ydrs-, - sst e

Less than 10” - -  Impervious Gyod L.a (Ills —‘ Shallow once A i ls is > . I use

1 5 /  bodroch bedroc k

Non’ 40-60” ever Sloe lepeonunus cuood Medium iVs I l Ic  Erosian; clap C r o s s ’ s / s I c  Ope rotsals s ,
bedroask Vi t o  1110 ren idae sgvl , d y’ s~

til l age . eovgr lvvd ss~ v l ,

S o s , - -  10-20” over Rapid imperv Ious 000,1 , ‘i V i l e  - -  Erosion ; shab b y Range layd ‘sacog cs’ ess ’,

ScsbOOi ,I V I ls  over bedrock

am.
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16 4 ,500- lb-l b 60-110 Rongelaod Arid ic Fioe-loamy , mua n d , Hc a k i  00 Lava l.oeys over c a l l  loam nubt y home ‘ ‘ ,) ss  415 ivam
6,500 Liur iue ro lls frigid p laIns bas ic b vIa , b.drack

I2eap land meows 5i,i l oam
(cereals
and kayb-
dry land S Typ ic Fin. , enytmOril- 20 Plateau Acid ig- Silt loam ‘to t s i t Il e’ - 20- IS lsrl0, .‘ - oeam’
S rrlg ,a tnsl Argiaeeollm loniti as , f r ig id neous rook Ia, 10” d iss ’ s I

Orthidac su e - learn , , niaed , Roy enoeth 5 Lava Locus ov e r  Silt loam Slit S~ 5,y ‘. 1 6-40” neam
50010cc , ,  115 s c s g s d  plains basic ag loam t,ed r ns,i or

menus rock hardptm

A ridic I ,ihvic Vise , moatm ori I- l i o cb ouc  S i,as,u Loess once Si l t  loam SI I t s  hoyr - - 30-an” over
,se ul aoo—a l b u b onstic , frigid p lains basic ig’ c h a p  bedrock

‘shallow Is Il 4 ,S00. 7-1 4 00-120 Range lav d -- ‘- Ooeblaeid~~
’ 

60 Lena Sonic ig- ‘- - -  ‘ ‘ ‘-  ~~~ thIRe I
deep, frI gId n OOK plain scotia rock once s’ndrO~
soils eatS
. t s s v > , laumy Lat hi v teroll ic Loamy , miue d . Tenvo 20 Lava Loess and ‘-t en, loam S t o n e  ‘stones 2S-3S in bO.2a” over
c u h c a a l a  ass Camb orthid s frigid plain basic kg- loam sec lale bedrock
gentle to venus rack
sleep slo pes

te ro t l ic  l’v a e v c - s  a l t > .  Polaris 10 Laca Lony s over Silt Ivan Sill bane —- 20-40” aeam’
Ca l c ioetk ids  nised , f r i g I d  plain basi o ig’ loam bedrock

venus rock
-l

18 4 ,500- 8—1 2 100-130 Ruygeiund Xero l l ie  Conetc-ni’ Ity, yo la tas  40 Lava Lyons aver Si l t  loam S l i t  None - ‘  255-0,5 h e r

4 ,800 Calc ior th ids aiyed , frigid plaSm bauid ,g - loam 5 5 , 1
Cro pband scons r-s,
Ic e r c a l s l —
dry land
Ivereals , Lith id Seroll ic Loamy, nac ud , Tenvo 30 Lana Loess mad Stony loam St ony Stones 10-3 > in 5 , 2/ ”  oefl
potatocc S Canborthids f r ig id plain beoio ig- loam 1-ru f l I e  Isede osk
hay) -urn- yraus rock
guyed

Xer nllic Coarse-s i l ty ,  paycheri 10 Lana Loess Si lt loam s l i t  hone - he’

Ca bc i nrthids mined , fr igid plain loan

-- -- locklaad~’ 10 Lava lasic 1g. -- -- ‘— L e s s  than I
plain venus rock save Sedral

I
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bedrock ,I-s a medium (‘I’’ deep nner bedrock residue mgmt

a -I sa’ s - IS S ’ v ;s ,a 20-IS” once 5 , 5w im pervious Good Lo u lY e 1(0 Erosion; stony clay ‘Sa /s f cI,IssJ manage ment

10” S,rd~
o,i V h s  lV s nu b v oa l

Noise ln-40” ai cs Moderate Impervious Good Low and RI. - -  Erosion; moderately Eange band management ,
‘ cO o s ’,1 a, medium deep vice hiaedrock residue monugeaent

‘iod ;’sis or haedpao

p N ’s,, Se-ac ” ov er / a lnpero ioa s Good Low and IRe -- Erosion ; moderately lhangelamd munagemnnl
bedrcvk medium dee p over bedroc k

- Less than to”  - ‘  Imperv ious Good Lou (i l l s ’’ (‘ coy shall ow 00cr -.

11100 ‘ s , I O , ’ o c  bedrock

0’ 
St.0ea 255-3 5 it 10-20” 01cr Moderate Impervious 0.0,1 Con Sis -- Shallow over bed- Rangela nd ts assagd ss c/st

a profile bedrock V h s  rook; stotuy prefibe

S None - - 20-40” ever Moderate Impernious Good Low and V Is ills lirosivo ; moderately Aavgr lond management

‘ c / ce, mcdiias VI. bIle deep over bedrock;
lye alkal ine subsoil

None -‘ 20-40” ever Moderate imperv ious Good Low wad Sic lb Is Erosion ; OoderatellS Ratgeland managemevn;

bedrock eeditm bin it Ir deep ever beibmocb; crass-slope operation s;
IV. alkal ine subso i l ;  residue ages;  cropping

d,oaughtiness sequence; irri gation mgnt .

sy Stones 20-35 in 10-20” over Moderate Impervious m o d  Low Sin - -  Shubbon over bed- Raeugrt ayd 5~, I /s , IgsS , s ’55 I

prof i le bedrock V h s  rock;stony profulo

None - -  bO”. Moderat . Moderate Good Il a g h lVc lie Erosion ; Lrcs s-sb opc apeeotaons;
yb lIt dr ou ghtuness residue mg n t; cropping

1110 se quence; i r rigat ion
lIly mgnt; rangelund mg mn,

Less t han 10” -- Impervious Good Low V l i Is  -- Very sh mb bo v once --

civ r b.slcovb bedeonb
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19 4,7(10- 12-20 50-100 Rasgelavd Is u l Liv Fine-loamy . n io od Jacob>’ 30 Lana Loess over Lo am Loam lion. - -  2 5 . 0 5” over

6 . 500 Hapbaaer ol ls fri gid plain basic 1g- bedroc k
Lrop battd ncovus rock
l c e r e a bs l .
dry l aiad Acidic L ithic Loamy, aiu ed , ‘ lake 20 Lana Lad s and loan Stony Stones 20-3S I-clan 10-20” once

Cab,iu ern lls f r ig id plain basic  ig- lOam 10” s,cdc,soi

Arg ic Pachic Pine-l oamy, lb Lann Locus once Si l t  l oam Loon None - -  40-ho” over
Crynb000lbs mixed , frigid plain basis ig- bedrock

oonvs rack

Arg ic Packic F ive- loamy,  mined 15 Lava Aeoliao send Sandy loan Sandy None - -  40-hO” over
Cryoboro l ls plain loevs over clay bedrock

basic igneous loam
rock

uridic Pine-loamy, Eaglecone 10 Lana Loe ss over Loam Loam Note - ‘ 20-00” 00cr -
Cu lciacro lls mined , f r ig id  p lain basic igneous bedrock

rock

Moderately 20 5,000- 12-lb 0-90 vangelaeud Segiadic Fine-loamy, mioed 30 Fans and sllloau um and Silt b ox Silty Sove - ‘ 40-60” one, —
deep to 9,000 Cumuiie botton- lo 1 ,an l c clay to/f or eplal
very de ep, Forest bond Cryokorolls land nateeiab loan ash
ashy, ore>’ (J oni per)
cold soils
with fine , Cropla.d Aega uub i e Loa my-skeletal , 20 MOun toins Volcani , Silt loan Clay None -- 20-40 ’  once
1oa.y, rocky )meadon karl- Camul ic aicod mateeia l loam tuff
sabsni is on irrigated Ceynhorolls
moderate to
eatrc me l y Acidic Coleic Fine-loamy, mixed , Concreek 15 Mountains Sedimentary Stony boom Gravel ly  Stones , 20- 3S as 40-hO” once
steep mlopec. Arg icero lbo frigid G hill s I igneous clay to cobbles profile bcdro shi

rock clay 0 gravel

Litbac Loamy, miard , 10 Mountains Acid Stoop loom ‘sla v ic Cobbles 20.3S iv 10.20 over

Ar ginerolls frigid igcy ,os sil l y 8 stoses profile bedrock

rock c l ap

Vv t io Sandy, ni sed , 10 Mountains Sold Gravelly Gravelly Grovel 20-35 in 20-40” over
Saplnoeral ls frigid and fans igneous loamy coarse loamy N sand profile bedrock

rock vand coamar
sand

Li tb ic Loam y-ske le t al . S Mount ains Sedieeytnry Snoe p loam (‘cry Stones 25-80 in 10-20” over
Ca bv i oceo u ls  carbonatic , S ridges rock gravelly cOkhles pro file lime Isardpam

frigid )limos tnne) loam and
gravel

21 b ,000- 18-40 0-90 Porest Iayd±’5 
Cry o b o ra l fs Pine loamy to —- 100 Lv. Mtys. , Ottav i uatt 0 -- -‘ Ceas than j gm

12,500 plus loeiny-skeleto l , faos and sedimentary over bedrock
Rangelond Cryorthod s mined Uplands and acid

Crop land (hay rock
6 cereals)-
irr ig ated
deyl and
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Name - - 20-40” over Moderate Impervious Good Medium b lI c - -  Erosion; alkaline; Cross-slope operutuovs ;
bedrock Its cl imate residue eget - cropp ing

( l b s  sequence; soi l  aneydasevtu ,
rangeland mgnt

ft ooes 20-35 Seloo 10-2-i ’ ussr Moderate Impervious Good Low Vis -. Shutbon over bnd- Rangeland management
10” Ss’dc,s eb , (115 rec k , stony profile

None - -  40-hO” over Moderate Impervious Good Medium and IL’ - - Erosion; alkal ine; Cross-s lo pe Operations;
bedrock high iV y climate residue mgmt; cropping

SIn seq uenve; soil ameoderyts;
ruogeband management

Mont - ‘  40-60” over Modera tely Impervious Good Mcdium lye - - Erosion; climate s.eo nc - n ic /sr Op nra tiOn s ,
bedrock s b VIa residue vgmt; cropping

sequence; rangelund egat .

Mann - 20-40” 00cr Modorate impervious Good Low and Ille -- Erosion ; moderately Cross-v lope Operatinns
bedrock medium ills deep over bedrnck; eecadue mgnn , croppin g

b e  alkaline; climate sequence; soil aneydi,eets;
raygeband nanagonent
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the soils and slope are suitable. On the south side of the subregion
low rainfall precludes forest cover and cropland use even where the
climate and soils are suitable. Therefore e this general area has a
grass-sage cover and is used as rangeland . Suitable climate and
unavailability of irrigation water restrict the crop land use area to
the Snake River Plains and adjacent areas. Almost 63 percent of the
soil associations have enough stones , cobbles , or gravel to effect
the land use and !r’Inagement. Most of the soils have a medium
textured profile with less than 4 percent of the area with a fine or
v ez ’ v .’ fine subsoil texture . Generally the slope of the land , the
i.-Iuuate , the presence of coarse fragments , and the depth of the soil
profile over gravel or bedrock are of major concern in planning
suitable land use and management .

Interpretations and Evaluation

Table 92 relates the land capability classes to the Land
Capability Map , figure 3. It must be realized that the Land
Capability Map is highly generalized and a specific capability class

-
s on table 92 may not be shown . To determine the land capability of

any particular area , refer to the soil association symbols listed
in the second column of the table and then locate the area of that
symbol on the Soil Association Map , figure 19. Table 92 also shows
the acreage and extent of the dominant land capability class for
practical segments of the landscape .

Classified on table 93 is the dominant water storage capacity
for each soi l association in Subregion 4. Each class on the table

Table 93 - Water Storage Capacity of Soils Generalized to the Soil
Associations, Sub røg iofl ~~ 1966

Soi l
Classes of Association 1.000

Water Storage Capacity!’ Sy~bo15 Acres Percent

Class A - Water storage
in the soil profile more 10-lI 2,235.0 9.9
than 20,000 acre-feet
per township.

Class B - Water storage
in the soil profile 10,000 1-2-5-9-12
to 20,000 acre-feet per 20-21-23-24 10,119.8 44.6
townshi p.

Class C - Water storage
in the soil profile 5,000 3-4-6-7
to 10,000 acre-feet per 13-15-16-18 8,700.0 38.3
township. 19-22-25-27

Class D - Water storage
in the soil profile less
than 5,000 acre-feet per 8-14-17-26 1 .627,0 7.2
township. 

________

Total  22 ,681.8 100.0

!/ Measurement of the water storage capacity is limited to the
upper 5 feet of soil or to bedrock .

Source: National Cooperative Soil Survey.
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relates to a similar class on th~ regional map on Water storage
Capacity , figure 4. To locate those areas having contrasting water
storage capacity in the upper 5 feet of soil , rt~fer to figure 4, to
figure 19 (the subregional Soil Associat i on Map) , and to the follow-
ing table. The class letter symbol in the first c” lumn and the Soil
Association Map numerical symbol listed in the second column may be
used to locate those areas having contrasting water storage capacity.
Complete utilization of this storage can contribute a more stable
and sustained streamfiow .

Cover and ~afld Use

The four major cover and land uses , as defined in the glossary
and explained in the introduction have been summarized by acreage and
ownership on tables 94 through 98. These broad categories have been
determined both on the basis of cover and use. Croj;land is more
specifically a use category . Forest land has more than 10 percent
forest cover . Rangelands are areas having broad range cover charac-
teristics . Other land includes land specificall y based on use , such
as urban , as well as that based specifically on cover characterist~~~
such as rock and sand dune areas. The four major categories have
been generalized for presentation on figure 20. Since this inforina-
tion has been generalized , isolated areas of different covet anJ uses
may occur within the broad patterns .

Table 94 - Cover and L n d  Use by Ownershi p ,  Subregion 4, 1966

Ownershio ,~~ov l aju4 Forest Land Ranjelan d Other Land Total
• (1 .00(1 acres)

Department of Agriculture
Forest Service - 3,104 (i 3.320 .3 297 .0 6 ,721.9
Other Agriculture - - 32 .7 - 32.7

- 3 .104.~ 35 3S3.0 ‘~ ‘7’~ 6 . 7 5 4 , 6

Department of the In t er ior
aur eau of Land Management - 246.8 5,779.7 43-4.0 6 , 460.5
Bureau of In di an Affa ir sii 15,4 44 .0  392 .2  11 .9  523 ,5
National Park Service - 494.0 1 2 2 , 8  154 .2  771 .0
Fish 9 Wild l i fe  Service ,9 - 34,5 5.9 4 1 . 3
Bureau of Recla mation - - 182.0 4.4 186.4
Other In terior - - - - -

76.3 184.~ 6 , 5 1 1 . 2  610. 4 7.982,7

Depart ent of Defens e - - 1.5 .1 1.6

Other Federal — - - 572.3  - $72.3
Federa l Subtotal ~~~~~~ 3 839.~ 10,438.0 907.5 15 ,311.2

State 66 ,3 ,9.5 882.9 37.3 1.056,0

County - - 46.5 46,5

Municipal  - - 1.3 17.3 18.6
Public Total 142.6 5 , 958.P 11 , 3 2 2 . 2  l 005.6 1’

~74
’!
~
’!

Private Total 3 , 6 38. 7  338.0 2 , 233 ,6  39 .2 6 , 249 .5

Total Land Area 3 , 7 8 1 . 3  4 , 296.9 13 ,SSS,8 1 ,041.8 22 , 681 .8

1, Private lands held in trust by the Fede ra l Govern ment ,
~ource : Compiled by the Land and Mi ner ils Work Group from the U . S . D . A .  Cons.rvation Needs

Inventor y, U.S .D.A . Forest Survey , and other source,,

•
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Table 95 - Cover and Land Use by Ownership, State of Idah o , Subregion 4 . 1966

Ownershi p Cropland Forest Land Rangeland Other Land Total
(1,000 acres)

S Department of Agr icul ture
Fores t Service - 1 .944,0 2,274.5 115.0 4,333.5
Othnr Agriculture - - 32 ,7 - 32.7

- 1 ,944,0 2,307,2 115.0 4,366.2

Department of the inter ior
Bureau of Land Managesent - 198.0 4,959.3 432.6 5,589.9
Bureau of Indian Affairsl/ 15,4 44.0 392.2 11.9 523.5
N a t i o n a l  Park Service - 30.0 14.5 40,4 84.9
Fish S W i l d l i f e  Service .9 - 10 ,9 4.9  16.7
Bureau of Reclamation - - 182 .0 4 . 4 186. 4
Other Interior - - - - -

76.3  272 . 0 S , 558 ,9 ~ T~’ 6 ,401.4

Department of Defense - - 1.5 .1 1.6

Other Federal - - 572 .3 - $72.3
Federal Subtotal 76,3 2,216,0 8,439,9 609.3 11 ,341.5

State 58.3 68,0 857.7 37.3 1 ,021.3

County - - - 46.5 46.5

Municipal  - - 1.3 17 .3 18.6

Public Total 134 ,6 2,284,0 9,298.9 710.4 12 .427,9

Private Total L469,5 293.0 2,025.8 18,1 5,804.4

Total Land Area 3.604,1 2,575.0 11 ,324.7 728,5 18,232.3

1, Pr iva te  lands he ld  in trus t by th ’e Federal Go~~Thi~’ist ,
~
‘ource/ Comp iled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs

Inventory , U.S.D.A. Forest Survey, and other sources.

Tab le 96 - Cover and Land Use by Ownersh ip, State of Nevada . Subreg ion 4, 1966

Ownership Croplamsd Fores t LanJ Raflialand Other Land Total
(1 ,000 acres)

Department of Agriculture
Forest Service - 7.0 60,5 - 67,5
Other Agriculture - - - -

60.5 —

Department of the Interior
Bureau of Land Management - 30.0 775.2 - 805 .2
Bureau of Indian Affairs ! - - - - -

National Park Service - - - - -
Fish 9 Wildlife SeDv~ce - - - - -
Bureau of Rec lamation - - - - -
Other Interior - - - - -

805.2

Department of Defense — - - - -

Other Federal - - - -

Federa l Subtotal - 37.0 ~T~’7 - ~‘7~T~
Stat e - - - - -

County - - - - -

Munic ipal - - - -

Public Total — 37.0 835.7 - 872. 7

Priva te Total 12.9 6.0 76 .2  5 .8 100,9

Totil Land Ar e a 12 .9  43.0 911 .9  5 . 8  973 ,6

i ’ 1 ~~
i’
~~i~nds ho ld In trust by the Federal Government.

~
‘ource : Compiled by the Land and Wdnera ls Work Group f rea the U.S.D.A. Conservation

Needs Inventory , U . S . D . A .  Fores t Surv.y, and other sources ,
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Tab le 97 - Cover and Lend Ui. by Ownership, Sta t e of Uta h , Subr .gion 4 , 1.966

O~~irshTp - Crop land Forest Land Rai~,gelani Other Land Total
(1 ,000 aersu)

Deptrt~ent of Agriculture
Forest S.rvic. - 17 .0 29,7 - 46.7
Other Agricul ture - . - - -

— T~~7

Department of the In t er ior
Bureau of Land Managemant - 8.9 42.1 1.4 52.4
Bureau of Indian Affairsjj - - - - -

National Park Serv ice - - - - -

Ft~h 9 W i l d l i f e  Service - - — - —
Bureau of Rec lam a tion - - - - -

Other Interior - - - - -— -
~~~~ i~1 5 2 . 4

Department of Defense - - - - -

Other Fed.ral - - - - -
Federal Subtotal - ~ ‘T ‘!TT T1 ~~~~

State 3,5 - 22.2 - 25 .7

County - - - - -

Municipal  - - - - -

Public Total TT ~~T “TT T~TT

Private Total 4.7 - 109.6 1.5 116.1

Total Land Area 8.2 25.9 203.6 3.2 240.9

r va~i 3inJa held In trust by the Feder a l Government.
c’n*rc.: Compiled by the Land and Minerali Work Group from the U.S.D.A. Conservation

Needs Inventory . U .S .D.A. Forest Survey, and other sources.

Tabl e 98 ‘ Cover and Land Use by Ownership.  Subreg ion 4, State of Wy oming, 1966

Oienertlslp Crpp~and ‘Forest Land Rangelan d Other Land Total
(1.000 acres)

Department of Agriculture
Forest Service - 1 ,136.6 955.6 182.0 2 ,274 ,2
Othe r Agriculture - - - - -

[36.6 ~3~~ ’ Th7~ ’ 2 ,274.2

Department of Interior
Bureau of Land Management - 9.9 3.1 - 13.0
Bureau of Indian Affairsl/ - - - - -

Nat ional Park Service - 464.0 108.3 113.8 686.1
Fish Wildlife Service - - 23.6 1.0 24.6
Bureau of Reclamatio n - - - -

Other interior - - - - -

413.9 i’S~~ 11T1 723. 7

Department of Defense - - - - -

Other Federal - - - - -
Federal Subtotal - 1 ,610.5 1,090.6 ‘~~ ‘ T 2,997.9

State 4 .5 1.5 3.0 - 9.0

County - - - - -

MuniCipal - - - - -
Public Tota l “~3 1 ,632.0 1 ,093.6 ~~~~~~ 3,006.9

Priva te Total 151.6 41.0 22.0 1.3.5 228.1

Total Land Area 156.1 1 ,653.0 1 ,11 5.6 310.3 3 ,235.0

~~ 
PrIvate lands held In trust by che Federal Government ,

6ource: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory , U .S .D .A . Fores t Survey , and other sources.
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Crop land

The Upper Snake Subregion has more crop land than any other
subregion in the Columbia-North Pacific Region . About 35 percent
of the area having some cropland occurs at elevations above
5,500 feet . These crop lands are hi ghl y restricted in adapted crops
and production by the short growing season and cold temperatures.
About 22 percent of the area has crop lands that are moderately
restricted in adapted crops and production because of elevations of
4,000 to 5,500 feet above sea level. Approximately 17 percent of S

the area having some crop land occurs at elevations of 2,500 to
4,000 feet and is only slightly restricted in crops because of
climate. About 64 percent of the cropland is irrigated by a number
of extensive irrigation projects. It is this irrigation that makes
possible production ofpotatoes and sugar beets. About three-fourths
of the irrigated crop land of southern Idaho is in Subregion 4 and
one-fourth is in Subregion 5. In addition to potatoes and sugar
beets , crops such as beans, corn , peas , peppermint , and seed crops
are irrigated. Forage crops such as hay and pasture , and the close
grown field crops , like wheat and other grain crops , fill out a
balanced cropping sequence on irrigated farms .

Bordering the irrigated areas at higher elevations on the
more desirable soi l areas , grain-fallow crops are grown without
irrigation . Hay and pasture also make up an important segment of
the dryland crops. Table 99 lists the acreage of the representative
categories of crops and the extent of each category .

Table 99 - cropiand Acreage of Representative Categories of Crops by States ,
Subregion 4, 1966

Categories of Crops Idaho ~~~ning Nevada Utah Total Percent

~1,O00 acres)

Dryland CropiandJ.J
close grown f i e l d  crops 1, 194.7 14.4  - 1,4 1 ,210.5 32.0
Forage crops 152.2 7.8 .4 - 160.4 4 .2

Total dry land crOps 1 ,346.9 22.2 .4 1,4 1 ,370.9 36.2

Irrigated CroplandY

~urage crops 918.9 115.8 12.5 6.2 1 ,053 .4 27 .8
Close grown field crops 652.5 17.8 - .6 670.9 17.8
Row crops~ f 683.7 - - - 683.7 18 .1
Specialty crops~/ 2.1 .3 - - 2 ,4 .1

Total irriga ted crops 2,257.2 133.9 12.5 6.8 2,410.4 63.8

Tota l croplan d 3,604.1 156.1 12.9 8.2 3 ,781.3 100 .0

!/ Does not include other land that  is irrigated (table 110) .
2/ Inc l udes sugar bee ts , po tatoes , beans , corn , etc .

~/ Includes min t , vege tab le seed , and other Special and inextensive crops .

~ource: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Woris
Group
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Forest Land

Forests cover 4,296,900 acres or 19 percen t of the total land
area in Subregion 4. Within the boundaries of this subregion ,
14 percent of Idaho, Si percent of Wyoming, 4 percent of Nevada , and
10 percent of Utah are forested. The bulk of this forest cover is
situated in the northeas t portion with the balance being scattered
along the southern and northwest high mountain zones.

Nearly 4 million acres , or 93 percent , of the forest land is
publicly owned. Of this , 77 percent is National Forest , 21 percent
on areas administered by agencies of the Department of the Interior ,
and 2 percent state owned. Private ownership presently amounts to
299,000 acres.

Tables 100 through 104 show the forest land acreage by
generalized type and ownership for the subregion and for each state.

Table 100 - Forest Land Acreage by Genetalized Type and Ownership, Subregion 4 , 1966

Non-C ercial Forest Land
C~~~ercial Productive Unproductive

— Ownershi p Forest l.and Reserved Reserved ~pproductive Total
(1 ,000 acres)

Forest Service 2,220.6 232.0 1.0 651.0 3,104.6

Bureau of Land Management 47.4 - - 199.4 246.8
Bureau of Indian Affairs!/ 10.0 - - 34.0 44.0
National Park Service - 445.0 49.0 - 494.0
Fi sh 8 Wil dl i fe  Service - - - - -
Bureau of Reclamation - - - -
Department of Defense - - - . -

Other Federal - - - - -

Federal Subtotal 2 , 278.0 677.0 50.0 884.4 3 , 889,4

State 40.0 - - 29.5 69.5

County - - - - -
Municipal - - - -

Public Total 2 , 318.0 671.0 50.0 913.9 3,958.9

Private Total 197.0 ~~~~~~~ - 141.0 3.38.0

Grand Total 2 , SlS .0  677.0 50.0 1 ,054.9 4 , 296.9

1/ Private lands held in trust by the Feder al Government.
!ource: U . S . D . A .  Forest Survey . Intes’mounta,in Eaperiment Station.
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Table 101 - Forest Land Acreage by Generalized Type and Ownershi p,  State of Ida ho ,
Subregion 4, 1966

Non -C~~~ erc Ial Forest Land
Co~~erc ial Fi~4uctive Unproductive

Ownership Forest Land Reserved Reserved Unproductive Total
(1 ,000 acres)

For est Service 1 ,542.0 6.0 1.0 395.0 1 ,944.0

Bureau of Land Manag -ment 47.0 - - 151.0 198.0

Bureau of Indi an Affa irs!” 10.0 - - 34 .0  44 .0
National Park Service - 29.0 1.0 - 30.0

Fis h W i ld l i fe  Serv i ce - - — — -

Bureau of Reclamatiun - - - - -

Department of Defense - - - - -

Other Federal - - - - -

Fed eral Subtotal r,599.0 !5’’5 r~
’ ~~~~ 2 ,216.0

State 39.0 - - 29.0 68.0

County - - - - -

Munici pal - - - - -

Public Total 1 ,638.0 35.0 2.0 609.0 2,284.0

Private Total 157.0 - - 134.0 291.0

Grand To ta l 1 ,7°5,0 35.0 2.0 743.0 2,575.0

!‘ Priva te lands held in trust by the Federal Government ,
Source : U.S.D.A. Forest Survey , In termountain Experiment Station .

Table 102 - Forest Land Acreage b y Generalized Type and Ownership, State of Nevada .
Subretion 4, 1966

Non-Comeercial Forest Land
Co~~iercia1 Productive Unproductive

Ownership Forest Land Reserved Reserved Unp roductive Total
—
~
““rl ,ooo acres)

Forest Service - 3.0 - 4 .0 7.0

Bureau of Land Hanagenent - - - 30.0 30.0

Bureau of Indian Affairs! ! - - - - -

Nat jonal Park Service - - - - -

Fish Wild life Service - - - - -

Bureau of Rec lailia tion - - - - -

Depa rtment of Defense - - - - -

Oth er Federal - - - - -

Federal Subtotal - 3.0 — 34.0 37.0

Stat e — - — - -

County - - - - -

Municipal - - - - -

Public Total - 3.0 - 34.0 37.0

Private Total 4.0 - - 2 .0 6.0

Grand Total 4 . 0  3 .0  - 36.0 43.0

1/ Private  lands he ld  in trust by the Federal Government.

~ource : U .S.D.A. Fo rest Survey, Internoun tain Experiment Station .
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Table 103 - Forest Land Acreage I’, S , , - v , - r l ,~~ed Type and O w n e r s h i p ,  State of Utah ,
-I , 19t,6

Nun-Commercial Forest Land
Commercial Productive Unproductive

Ownership Forest Land Reserved Reserved Unproductive Total
(T,000 acres)

Forest Service 5.0 - - 12.0 17.0

Bureau of Land Management - - - 8.9 8.9
Bureau of Indian Affairs!’ - - - - -

Nat ional Park Service - - - - -

Fish Wil d l i f e  Service - - - - -

Bureau of Reclamation - - - - -

Depa rtment of Defense - - - - -

Other Fede ra l - - - - -

Federal Subtotal 5.0 - - 20.9 25.9

Stat e - — — - -

County - - - - -

Municipal - - - - -

Public Total 5.0 - - 20.9 25.9

private Total - - - - -

Grand Total 5.0 - - 20.9 25.9

37 Private lands held in trust by the Federal Government .
Source : U. S.D.A. Forest Survey. Interniountain Experiment Station .

Table 104 - Forest Land Acreag e by Generalized Type and Ownershi p, State of W y omi ng,
Subregion 4 , 1966

Non-Commercial Forest Land
Commercial Productive Unproductive

Ownership Forest Land Reserved Reserved Unproductive Total
(1,000 acres)

Forest Service 673.6 223.0 - 240.0 1 ,136,6

Bureau of Land Management .4 - - 9.5 9.9
Bureau of Indian Affairs!’ - - - - -

National Park Service - 416.0 48.0 - 464.0
Fish and Wildlife Service - - - - -

Bureau of Reclamation - - - - -

Department of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 674.0 639.0 48.0 249.5 1,610.5

State 1.0 - - .5 1.5

County - - - - -

Municipal - - - - -

Public Total 675.0 639.0 48.0 250.0 1 ,612.0

Private Total 36,0 - — 5.0 41.0

Grand Total 711 ,0 639.0 48.0 2SS .0 1 ,65 3.0

TTF~ ivate lands held in trust by the Federal Government .
SourceS U.S.D.A . Forest Survey, In tern,ountain Experiment Station.
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Timber Commercial forest land amounts to 2.5 million acres ,
principally softwoods . Douglas-fir and lodgepo le p ine make up the
bulk of the inventoried volume with some true-fir and Engelmann
spruce in the higher elevations . The remaining 1.8 million acres

S are noncommercial forest land , 40 percent in classified or other
designated areas reserved from cutting , the balance being unproduc-
tive . There is little or no commercial forest land in Utah or
Nevada.

Eithty-three percent of the commercial forest land is in the
sawtimber class , 12 percent in pole timber , and 4 percent in seed-
lings and saplings . One percent is nonstocked. Most of the saw-
timber stands , except those withdrawn from cutting in reserved
areas , are avai lable to the forest products industry on a sustained-
yield basis. This amol.mts to some 16 billion board feet . This
industry furnishes 3 percent of the total manufacturing employment
in the subregion .

Forest Range Included in the forest range are 1.5 million
acres classified as commercial forest land and 786,000 acres classi-
fied as noncommercial forest land . This 2.3 million acre forest
range represents 54 percent of the total forest land . Most of the
forest range is located in the northeastern part of the subregion
with scattered areas found along the northern and southern boundaries.
Approximately 85 percent of the forest range is in the national
forests.

About 40 percent is in good condition , 35 percent in fair
condition , and 25 percent in poor condition . Carrying capacity
varies from 2 acres per AUMs to in excess of 40 acres per AUMs with
an estimated average of 15 acres per AUMs for an approximate
154,000 AUNs.

Forage species consist mainly of sagebrush , antelope bitter-
brush , and mountain mahogany. Various other brush species such as
ceanothus , chokecherry , elderberries , and serviceberry are also
found . Grass understory is mostly bluebunch wheatgrass. Also
found are pinegrass , Idah o fes cue , bluegrass, and cheatgrass. Carex
and vari ous meadow species are found in the open wetter sites.
Forest rangelands are located primari ly on the north and east slopes
and are generally characterized by moderate slopes with elevations
ranging from 5 ,000 feet to just under 10,000 feet.

Other Uses As in other lightl y timbered subregions , the
forest lands are more important as watersheds than the producers of
the forest industry ’s raw material. Only 19 percent of the land
area is fores ted , but 52 percent of its total runoff originates
there . Over 60,000 people , representing 46 percent of the area ’s
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urban population , depend on these forested watersheds for their
source of dc~,cstic water .

• These forest lands are also extreme ly important as part of
the subregion ’s recreation resource , furnishing the environment for
57 percent of its recreation use. In 1965 , over 6.7 million peop le
visited recreational developments on the forest areas . These were
nearly all on public lands with most of them going to the National
Parks and National Forests. Of primary interest to the recreation
Visitor are the Island Park , Teton Wilderness , Grand Canyon of the
Snake , Grand Teton , and a portion of Yellowstone National Park .
These areas provide a variety of campgrounds , winter sports areas ,
and other opportunities for forest experiences. All of the forested
acres provide habitat for deer , elk , moose , and many other smaller
game and nongame animals . Of particular interest are the 10 ,000 to
13,000 elk that winter in and around the National Elk Refuge at
Ja cks on , Wyoming , just south of Grand Teton National Park .

Range land

There are 13.6 million acres of range land in the subregion ,
accounting for 60 percent of the total land area . This subregion
accounts for 23 percent of all rangeland in the region . Tables 105
through !09 show the different categories of rangeland by ownership
and state in the subregion .
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,. AIM IS 8 1 0  - t he r 59a5 0 , 5 ? .  r , , ~~1.’
— — W Ov ’S a,rs- ~~~~~~

rlasd
- - r n o aods I , 12. ?br. ~3 5,s 2 ‘.9 ~ ‘9 5  409 7 2 . K ’ S 4

Sog. -I- r S S I S  4 S I t  7 2 , 2 5 2 . 2  127 SS 81.7 .6 h a n S . 5 1  .55.5 4 5 . 191 3

th an .,~~,- 4 . 3  5(52 .1 IS iS 20.0 181.4 21. 1 - - — ‘ a n  -

Total ~~~~ 5,520.5 942.2 5-1 5 .8 ( 5S 4~5 53 5 0 4  2 1 . 23 !  1. 1 , 5 5 5

- Rasg.-!
c~~arrc,al Foretn 4~~~ -~ I I ’ S U 9 . ( h i  U 1 . 110 -9 39 .5 17s . 529 4

MrflroS,ne C: ia l  Fores t
- Sd- I S - nt I t _ S - n O  - I I I

~ 55~~~S~ 94 .0 1 .0 5 96 .5  2 9 5  l IS a t O t

0055 , 1  nooco~~~r r o i a 1 (  ‘(‘1 . 4  380.v s4 .0 3.0 Cli 4 2 9 . 5  - - .  5 ~ n5 4

Total (forest rasge( 145 . 4 , 4 . 3 5  S i :  lt .h .0  ( . 929 5 C O O  3 l ’ .S 2 , 315 0

‘Irand Total v .5)20 - - 4 , ‘519. 4 1 . 7 I . ( I L O  12 . 35 ’. 9 ‘ ( 1 - 5 . 2 2 ,5-) ) l o On 5- S

1/ Forest  and I I i 5 S ~I I 5., I 0 S S t S a f l ,  SS~SS - , I - - S  ‘ a ct i o n ,  rarest s ,  ~- ~~~~~ i s  s~ Iaded •,th ,n t I i
— 

total t,,rrst orur ,,I c, -.hou: on tab:,- 5 5 5
Source U 5 0 . S , n , , r . o r,., i~ So-r i -  S t s r .  ad -. - n J S - , It., S a~~5 and Minerals tsri r ,u ’,

l o S - S r  100 - Ratgr laa sd and Forest kange Ocreagr by h g , - Type and Sh,neethtp. .1~~Io- of Idaho . Subregion 4, ‘(H

Fnd.ral ‘losS Kedr rnl

___________ RIM ES RIb ,)ther tot al ~ooo1 Privat,
— — I I .

Range b o O
C.rastlatds 5~) y ., . .’ 174.0 10 .2 53.2 1 .063,3 I ’ ~~ h u S S t. .1 4
Sogebrsth 3 , 2 1 4  1 , 042 5 21 .0 740.7 6.598.1. 154 K S , 7- 1 1 5 . ’2),
Brush lund other than sage 45.0 15-8.0 15 .0 20 .0 ._ .a5~

5 
~~t,s.j ~~

Total 4,959.3 1 , 24.S 392.2 81 3_ v a ,439.9 859 S 2,025.0 )1 , i14

Forest 040g.’!
.,nes,-r . S a S  - or ,. -.?  4 7  55 790.0 9 .5 - 041. 1 39.0 157.0 . 4. 5

N0000Iaiercial Forest
Sob-a lpine I S n - - . i S  ‘ - ~ K

Desert Fringe 192. 2 19.1 0  34 . t S - 39 9 .2 29 .0  194 5- 552 1

Total ss.Sss:..r,n,-r,., S 151. 0 233.1 34.0 - 418.0 29.0 134 .0 1 9 5 0

Total (foren t rio1,- I- so : 1 ,029 .0 43.5 - 4 5  5.8.0 291 .5 2 .t.’3.5

Grand Total 5 , 15’ 3 3,297.5 435 .7 813.9 9 , ’ Sa . 4 9 2 . ’5 2 , 316.8 1 . 94 5  1
j7’7 rind ioU bunT 3rd U,’ oirutiali nsa In fo r  fo r ngr  doctiurs ” Forest range acreage So inc laded i t S ,

— total forest stat jst ics shoot on table 00.
Souece. o.v . v . v ,  conservation Needs Inventor y adjusted by the Land and Minerals 6,-rk Group .

table (IT’ - Runge land and Korrst .,,-g. Acreage ho Range Type and So nrrsh ,r. nate of Nevada , Subregion 4 , r H

lederal Non-Federal
State S Grand

— . 
S .itegon~S ~~ -~~ ~~~~ - - 

.000 
Private Total

R a n g e  l a n d
. ransl aeds 45. 6 .1 .0 - - 9 .b - 13.0 68.1,
Sagehe,,sh ‘20.1. 2 4 0 - T ’.2 . 5 -  - 6 3 . 2  815 .8
firushland other than sage - V S - 2 ’ . S - - V . S

Totol 775, 2 50 , 5  - - 831.7 - ‘5 . 2 911.9

Forest Rang.’!
Coemeros.,) ‘crest - 5 9  - 3 . 0 - 4.0 7.0

‘go flco ff i rner ,  t o  I foreSt
Sab-al piee - - . . -

Resert Frin8e 30- 0 - --u - ..�~..t ._i,.~ ~~~
Total eon co~~ercial) 30.0 4~~S~ - 5 1 0 . 2,0 36.0

Total (forest rang .’ 90.0 
~~~~~ - 

30 . 0 - 6, 0 _~.)_!

r i n d  i o t a!  ‘45 2 17 . 5  — . 9 1 2  954.v

i7’F~~~t a n d  0 5 0 9 l u , S , t  gtoled or p0 rnr,allr 5v0ist~ 7G~ 1 3ags p r o d . .  I S O ,  S5res i  ~~~~~~~ s T u~~~~Ti~~~ the
t o t a l  fores t  s t i ?  - , t i , r  cho,,e Ofl t i ’ I t  l O l l

Sou rce 11 . 5 ( 1 . 0 . Cse s , - n , ; , t , , ,n 5r45(5 l n o r n t , ’r S ~, ( 5. 0 0 5  hi  t h O  an .l ,nj a . s-,- r S I  , ,, r i
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-- ~~~~~~~~~~~~ r v a 5  
- -

Cat  ra995~~ - - 
8104 05 R I O  O t h r r  l a t a l  SoS,vtS Pr,vat, Total________________ — “TT,ooo u s no- .

RatgrlOod
,.rasslatdo - (U - - 3.0 - 20.1 9!  I

Sagnbruuh i d  I 1n I - - 59.8 22 2 69.0 ISOM

Brushboed other tOOn Cage ( 0 0  - - I O U  123 2. 55

total a . l  29.7 - - 71.8 22,2 109,6 203.6

( - . r o , t OaiSgo’!
a S S -r - 5 .0  - - 5, 0 - 6.0

%,,n coMar  r ,  S ‘I Fores t
S u b - a l p i n e  - - - - ‘ . -

Il e ser t  F r i n g e  r ’  (23 - 20.9 - - 20.9

Total (notcuanercia II I 9 2.0 - - 20 9 ‘ . 20.9

tot al Ifares t ras ,gr, 0 ”  ‘il - 25.9 - 25 9

Grand total 11 0 4’- ‘ - - 97.7 2 2 2  109.6 229,5

~v.I •.
,,.dland ~~~~~ Or p o t e n t i a l l y  ocoble ?orage prod!iOi3ot . Forest’ rnirge ~ v , age i~ aded aitl!~T3i~

”

total i,SIo’st  s t a t  S o t , c  s at tahlr 1011 .
-scarce U S D A .  , ,nssrr ,at ion Seeds I n v en t o r y  ad justed by the Land and O4ierrals Work Group.

Table  1R 9 - Range land and Forest Range Acreage by Rang,’ Type and Ownership. Stat, of Wyoning . Subre gion 4 , 1966

Fede r a t  _____________ 
Nec-Federal

S t a t e  Grand

category 81.14 PS 810 o ther  Tota l  ~~~~~ P rivate Total
_________________________ — — 

~ Tovo aor~~T” —

Range land
Grass lands .1 480 .0 . 8.0 495.2 2 .0 15. 0 602. 2
Sagebrush 2.6 369.0 . 126,9 498 .5 1.0 7 ,0 506 ,5
Brt iohlao d other than sage .3 106.6 - - 156 ,9 - - 106.9

Total 3.1 9SS.6 - 131.9 1 ,590,6 3.0 22,0 1 ,116 .6

Forest Range!1
Co .rcial Forest .4 295,0 . 161.0 4S6.4 .5 18.0 474.9

Nonc .rciSl Forest
Sub-alpine 3.0 - - - 3 .0 - . 3. 0

Desert F r in g e  6.5 131.0 - 5.0 142.5 ~S VS las S

Total (nono~~~ercial ( 9.6 131.0 - 8,0 145 .5 .5 2,5 l4R. S

Ton al (forest range l 9.9 426.0 - 166.0 601.9 l U  20.5 623.4

Grand Total 13.0 1 381.6 - 297.8 1 ,692.5 4.0 42.6 1 ,739,0

1/ Forest and woodland grai~d~~Tjso~ eiatially ujible foe forage productIon . Forest range acreage is iecludnd within the
— total forest statistics shone or Cable 100.
Souroe U.S.D.A . Conservation Needs Innestory adjusted by the land and Mi ne r a l s  Work Group.
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Rangeland is generall y distributed throughout the subregion
except for the forested northeastern portion and the concentrations
of cultivated crop land directly adjacent to the Snake River.

About 2.5 million acres or 19 percent of the range is in
good condition , 8.6 million acres or 63 percent is in fair condi-
tion , and 2.5 million acres or 18 percent is in poor condition .

S The estimated carry ing capacity is 1.9 million AUMs , with the
private range accounting for 20 percent and the public range
80 percent.

The Federal Government has jurisdiction over 10 .4 million
acres or 77 percent of the range , with 5.8 million acres administered
by the Bureau of I,and Management , 3.3 million acres managed by the
Forest Service , and 1,4 million acres controlled by other Federal
agencies. Privately owned range amounts to 2.2 million acres and
884 ,000 acres are in state and local government ownership.

Grasslands which include perennial grasses and forbs and
small areas of meadowland occupy 2.9 million acres and account for
21 percent of the total. It is estimated that 50 percent of this
range is in good condition , 45 percent in fair condition , and
5 percent in poor condition . The predominant grasslands of the
area lie within the lava plains of the west-central portion of the
subregion . The grasslands are located in the 8-inch to 16-inch
rainfall areas . The annual grass-forb type is confined to those
areas which have been misused . The meadow type , which lies either
within the forest types or in moist drainage bottoms , occupies a
relatively small percent of the broad category .

Rangelands which are dominated by sagebrush and similar
shrubs cover 10.2 million acres and account for 75 percent of range
in the subregion . It is estimated that 10 percent of the
range is in good condition , 70 percent in fair condition , and
20 percent in poor condition . The sagebrush type , including rabbit-
brush and other desert shrubs , occupies level to rather steep terrain 

S

on all expanses to an elevation of 7,000 feet . Precipitation in this
zone ranges from 8 to 20 inches , with the greater portion coming as
snow or winter rain. Drouths during the summer are common .

The “other brush” cover type includes all lands where shrubs
other than sagebrush dominate the aspect of the vegetation . This
cover type characteristically occupies the foothills , and plateau
areas , covering some 487,000 acres and accounting for less than
4 percent of the total range . It is estimated that 10 percent is
in good condition , 30 percent in fair condition , and 60 percent in
poor condition . Annual precipitation may vary from 6 to 30 inches
with the greater part occurring during the winter months as snow .
This type may be found in small scattered areas from the driest
deserts to the coniferous forest and within the grassland and
sagebrush types .
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Other Land

The other land use in the Upper Snake Subreg ion consists of
1,047,800 acres or about 4.5 percent of the land area. This includes
barren land and rock land in alpine areas that make up about 79 percenl
of the other land total. About 18 percent of the total is urban ,
industrial areas, farmsteads, airports, roads, ar~1 other miscellaneous
use areas . About 3 percent consists of water areas less than 40 acres
and streams less than one-eighth mile wide . Table 110 shows the
other land acreage by states and the total and proportionate extent
in the subregion .

Table 110 - Other Land , Subregion 4 , 1966

Kinds of Land Use Idah o Wyoming Nevada Utah Total Percent
(l ,000 icres)

Barren 550.0 276.0 2.6 2.8 831.4 79.3
Roads and Railroads 70.9 8.7 1.7 .2 81.5 7.8
Small water!! 11.6 15.0 1.3 .1 28.0 2.7
Miscellaneous2/ 96.0 10.6 .2 .1 106,9 10.2

Total other land 728.5 310.3 5.8 3.2 1,047.8 100.0

1/ Water areas less than 40 acres in size and streams less than one-eighth
mile  in w i d t h .

2/ Includes urban and indus tr ial areas , fa rmsteads , airports , and other
areas .

Source: Comp iled by Soil Conservation Service Columbia-North Pac i f i c  River
Basin Staff.

-

:q
8a2’ren aond dune land ha8 oe~n7a’ 4 .4, ’ fos’ reareation and a eott t ep i o  va luea.  (S . C , S .)
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M I N E R A L  RESOURCES

About one-half of the Idaho part of the subregion north of
the Snake River is in the Snake River Plains underlain by basalts
and interlayered sedimentary rocks of Quaternary wld late Tertiary
age. ~ising from the p lains in the northwest part of the subregion
is a mountainous area , drained by the Wood and Little Wood Rivers ,
that is largely underlain by Challis volcanics of Tertiary age and
by Palezoic sedimentary rocks . Adjoining on the northeast is a less
rugged , more rolling mountainous topography drained by the Lost ,
h enry ’s Fork , and Teton Rivers , and by Birch , Medicine Lodge , and
Camas Creeks. This region is underlain by Paleozoic sedimentary
rocks and Tertiary volcanic rocks related to the Snake River basalt
Bedrock is covered over large areas by Quaternary alluvial deposits
of sand , silt , and gravel of fluvial and outwash origin. Rising to
the east of this region in Wyoming is the rugged Teton Range composed
of crystalline and metasedimentary rocks of Precambrian age flanked
by Palezoic and Carboniferous sedimentary rocks. Younger Mesozoic
sedimentary rocks occur in the Buffalo and Gros \‘entre River drain-
ages to the east, and Tertiary sediments are present in headwaters
of the Iloback River drainage . Paleozoic and Mesozoic sedimentary
rocks are exposed in the Greys River drainage . In the Blackfoot
River drainage , Permian and Carboniferous sedimentary rocks together
with Snake River basalt and associated volcanic rocks predominate.
South of the Snake in the Portneuf , Raft River , and Falls Creek
drainages , the rocks are predominantly sedimentary of Permian and
Carboniferous age together with large areas of Snake River basalt
and associated volcanics .

In recent years , by far the most valuable mineral production
has been phosphate rock occurring in the Perinian sediments. This is
che center of the western phosphate industry where production of
phosphate fertilizers , elemental phosphorus , and phosphoric acid has
been increasing from year to year .

An important area of metaJlic mineral deposits with a sub-
stantial record of past production is in the northwestern part of
the subregion in the Wood , Little Wood , Big and Little Lost Rivers ,
and Birch Creek drainages. The principal metals present are silver ,
lead , zinc , gold , and copper. A commerciall y producing barite
deposit is also present , along with several tungsten occurrences .

Coal fields in the Teton River Basin have been the most
productive in the State of Idaho.

Metals

As in other parts of the Columbia-North Pacific Reg ion , the
first prospectors in the Upper Snake River Subregion were looking
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for go ld , princi pally placer deposits where gold was easil y recovered.
Many gold placer deposits are present on the main stem of the Snake
River or on tributary streams nearby from Jackson Lake , Wyoming ,
downstream to the western boundary of the subregion at Upper Salmon
Falls. Twelve or more localities have been mined at some period in
the past , and have produced a moderate amount of gold. The gold
particles are generally very fine , and recovery was often difficult.
Early production records were inadequate and probably do not repre-
sent the total output . The total recorded gold production from
Snake River placers was about 50,000 to 70,000 ounces. There has
been little activity since the 1930 ’s. The approximate locations
of Snake River placers and principal mining districts are shown on
figure 21 and described in table 111 .

In the Wood River drainage , the Camas-Soldier -h’illow Creek
District has produced about 102 ,000 ounces of gold , more than
100,000 ounces of silver , 1 ,000 tons of lead , 1 ,000 tons of zinc ,
and a minor amount of copper , mostly from lode deposits. Most of
the production was before 1910.

‘I’he Mineral Hill District near Hailey and Bellevue has been
a major silver-lead-zinc producer and is presently active with a
modern concentrator located near Bellevue . This district has pro-
duced more than 5 million ounces of silver , 50,000 tons of lead ,
50,000 tons of zinc , 500 tons of copper , and some byproduct gold
from lode deposits.

Also the Warm Springs District near Ketchum has been an
outstanding silver-lead-zinc producer with a record of more than
5 million ounces of silver , 50,000 tons of lead , 50,000 tons of
zinc , and 2,000 tons of copper with about 76,000 ounces of gold
produced as a byproduct. Additional minerals occurring in the Wood
River Basin include barite , tungsten , antimony , and others .

The Muldoon and Lava Creek district s on Little Wood River
and Antelope Creek have produced more than 100,000 ounces of silver ,
1,000 tons of lead , 1 ,000 tons of zinc , arid a small amount of copper.
Barite , tungsten , and manganese deposits are also present.

In the Big Lost Creek drainage , the Alder Creek District near
Mackay has been a major Idaho copper producer. About 29 ,000 tons of
copper , 34,000 ounces of gold , more than 100,000 ounces of silver ,
1,000 tons of lead , and 1,000 tons of zinc have come from this
district . There are also iron deposits related to the copper lodes
that have a good potential as a future source of iron ore, and also
some tungsten .

In the Little Lost River drainage , the Dome-Hamilton Districts
have produced about 50 tons of copper , some byproduct gold , more than
100,000 ounces of silver , and 1 ,000 tons of lead .
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Table 111 - Mining Districts , Subreg ion 4

Inde x Sin e of Di, tr ict s  - Production Plus Potenti al Reserves 1/
No.

Distr ict  Drainage Gold Silve r Lead Zinc References

1 Camas-S oldier- Idaho Soldier . W ill ow .Brush . 1 !/ 2 1/ - 3 1/ 3 If Anderson , A .L. ,
Wil low Creek Camas - and Sock Creeks , tribu- — and Wagner .

B lam e caries to Caaas Creek. 1946. Idaho
Lode deposits with Bur.Mines S
some p lacer Geol . Pamp h.

76 , pp. 4- 10

2 Mineral Hill Bla m e Lode deposits near - 1 3 1/ 2 2 do
Lower Wood Rive t and
tr ibutaries

3 Ware Spr ing do Lode deposits near 2 1 3 2 2 do
Upper Wood River and
tributaries

4 Mu ldoon do Lode deposits near - 2 - 2 2 Anderson . A .L. ,
(L i t t le  Wood Copper Creek and and Wagner , 1946.
River) Little Wood River Idaho Rur.Mines S

Geol. Pamph. 75,
22 pp.

S Lava Cre ek Butte- Lode deposits at - 2 - 3 3 Anderson . A L . ,
Blam e head of Antelope 1929 , Ida ho Bur .

Creek and Dry Mines Geol. Pa,ph.
Creek tributary 32 , 69 pp.

6 Alder Creek Custer Lode deposits on 2 2 2 3 3 (~ pleby , J .B..
Alder and Cl i ff 1917 , U.S. Geo l.
Creeks tributaries Survey Prof. Paper
to Big Lost River 97

7 Dome -44amilton Butte Lode deposits in 3 2 3 3 - Ross , C.P. • 1933
L i t t l e  Lost River Idaho Bur. Mines 8
Basin Geol.Pamph . 39

B Nicho lia-Birc h Lemhi- Lode deposits in - 2 3 3 3 Anderson , A L . ,
Creek Clark the Birch Creek and Wagner, 1944

Bas in Idaho Bur . Mines B
Geo l.Pamph 70, 43 pp.

9 Stokes-Goose Cass ia Lode deposits at 3 3 3 3 -

Creek head of Raft River
and placer deposits
on Goose Cree k

10 Jackson Ho le Teton-Wyo . Disseminated gold in 1 - - - - An twe iler , ‘I C
Pin yon Con g lomerate and Love , 1967.

U .S .Geo l. Survey
Circ . 541 , 12 pp.

1/ Si ze
Index Gold (Troy Ounces) Silver (Troy Ounces) Copper (Net Tons, Lead (Net Tons) Zinc (Ne t Tona)

1 ‘00 ,000-1 ,000,000 S ,000 ,000-S0 .000,000 l00 ,000-1 ,000,00C 100 ,000-1 .000 ,000 100 ,000-1,000,000
2 10 .000- 100,000 100 ,000- 5 ,000,000 10 .000- 100 ,000 10 ,000- 100.000 10 .000- 100.000
3 1 ,000- 10,000 1 ,000- 100,000 1 ,000- 10 ,000 1,000- 10 ,000 1,000- 10,000
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The Nicholia-Birch Creek District , in the Birch Creek drainage ,
has produced 280 tons of copper , more than 100,000 ounces of silver ,
1,000 tons of lead , and 1,000 tons of zinc.

Most of the manganese production in Idaho has come from the
Lava Hot Springs District in the Portneuf River Basin and the
Cleveland District in the Bear River Basin . Production of manganese
in Idaho has been approximatel y 12 ,000 tons .

A small production of gold , silver , copper , and lead has come
principally from a mine in the Stokes District near the head of the
Raft River and from the Goose Creek placers south of Burley . A few
flasks of mercury have also been produced in this district.

In Wyoming, a small amount of gold has come from placers on
the Snake River and on the Hoback and Gros Ventre Rivers , tributaries
to the Snake. The gold in this area is similar to that in Idaho , —

occurring in very fine particles , difficult to recover. A large
area underlain by conglomerate of Paleocene age northeast of Jackson ,
Wyoming, has a very low grade but widespread gold content . This
conglomerate is presently being investigatedb ythe u.S.D.J. Geological
Survey as a future source of gold (table 111).

Nonmetals

Principal nonmetallic mineral deposits are phosphate rock ,
sand and gravel , stone, clay , barite , pumice , perlite , and volcanic
cinder. Of minor occurrence are gem stones , nitrate , fluorspar ,
feldspar , gypsum , and salt. Current ly , in the subregion , the major
mineral production for total value is phosphate rock . Enormous
reserves , probab ly in the range of 6 billion tons of minable phos-
phate rock , exist in the eastern part of the subregion in the Snake ,
Blackfoot , Teton , and Portneuf River basins in Idaho, and the Snake ,
Salt, Greys , and Hoback River basins in Wyoming . This is 50 to
60 percent of the total national resources of phosphate rock . From
1920 to 1964, total production of phosphate rock exceeded 22 million
long tons valued at more than $100 million . The distribution of
phosphate outcrops is shown in figure 21. The phosp hate rock mined
in Bingham and Caribou counties , Idaho, contains minor amounts of
vanadium and uranium . Vanadium pentoxide is recovered by processing
ferrophosphorus . Total production to 1964 has been 1,000 tons of
contained vanadium. No recovery of the uranium has been made to
date , although the total amount of uranium in pho sphate rock deposits
is enormous.

Sand and gravel deposits are plentifu l , occurring along the
Snake River and its tributaries as terraces and bars bordering the
rivers . Where convenient to a market , the deposits are exploited.
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Basalt is quarried for crushed stone for road mater ial  at
relatively few localities ; two or three quarries are located in the
Teton River drainage east of Rexburg . Limestone deposits are wide-
spread . The largest production is probably in the Portneuf River
drainage near Pocatello , where a large deposit is quarried for
cement. Quartzite is also quarried near Pocatello and in other
places in the phosphate district in southeastern Idaho for use in
the elemental phosphorus furnaces . Pumice and volcanic cinder
deposits are widespread , and resources are very large in south-
eastern Idaho in the Blackfoot , Portneuf , and Raft River drainages .
Only small amounts are used for road material and lightweight
building blocks despite the enormous resources that are available.

Clay is mined for common brick and tile near Burley and
Idaho Falls , Idaho. It is an alluvial , silty clay from the Snake
River flood plain.

Barite deposits are found in the Wood River drainage near
Hailey and in the Little Wood River drainage near Muldoon . The Sun
Valley barite mine near Hailey has been the largest producer in
Idaho. Production is limited by the available market, Resources
are adequate for much greater output . A small amount of barite was
produced in the Muldoon area in 1950 , but again output was very
limited due to the market availability.

Mineral Fuels

Coal is the only significant mineral fuel occurring in the
subregion . Most of the production has come from the Horseshoe Creek
District in the Teton River Basin near Driggs , Idaho. Thi~ f ield
has produced about 100,000 tons mostly from the Horseshoe and Brown
Bear mines . The coal was of good quality , but was difficult and
costly to mine because of the physical nature of the deposits. The
coal field covers about 6 square miles and contains an estimated
8 to 10 million tons of coal. The Pine Creek District is south of
the Horseshoe Creek District and is part of the Teton Basin field.

The Willow Creek-Caribou District is in the Willow Creek-
Gray ’s Lake outlet drainage east of Idaho Falls . The coal is very
poor quality; only a small amount has been mined for local use.

Coal beds up to 2 feet in thickness are exposed in northern
Fremont County at the head of Cottonwood Creek . The coal is of good
quality , ranking from subbituminous to bituminous . No production
has been recorded from this area.

The Goose Creek coal fie ld is in the Goose Creek drainage
south of Burley , Idaho. It is near the southern boundary of Idaho
and extends into northern Utah and Nevada. The field covers about
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260 square miles . The coal beds consist of carbonaceous shales and
lignite , some of which contain a minor amount of uranium . The beds
range from 1 foot to 10 feet in thickness. A small amount has been
mined for local use.

The Jackson Hole coal field is in the basin of the headwaters
of the Snake and in the Buffalo Fork drainage -.‘~ist of Jackson Lake ,
Wyoming ; it covers an area of about 700 square miles and contains an
estimated 121 million tons of subbituminous coal. No significant
production has come from this field.

Part of the Hams Fork coal area is in the Hoback , Snake ,
Grey ’s, and Salt River basins south of Jackson , Wyoming. Most of
the coal reserves in this area are in the Kemmerer field south of
the subregion , and most of the production has come from outside the
subregion .

Oil and gas have not been produced , although favorable forma-
tions in southeastern Idaho and adjoining Wyoming have been test
drilled.

Present Mineral Industry and Outlook for the Future

Metals

Gold The principal gold-producing areas in the Upper Snake
Subregion are in Blam e and Camas counties , Idaho , and from Snake
River placers on the Snake and its tributaries in Idaho and Wyoming.
Currently, the gold production is at an alitime low (total gold pro-
duction in Idaho for 1966 was only 5,056 ounces valued at $177,000).
This low output is due in part~ to the imbalance between the price of
gold and costs of production . With a change in the unfavorable
economic climate for gold similar to that during the 1930’s and early
1940’s. gold production would doubtless increase substantially.

Present gold production is chiefly that recovered as a
byproduct from the mining of ores containing silver , lead , and zinc.
In 1965, Blam e, Camas , Jerome , and Twin Falls counties in Idaho and
Teton County, Wyoming, reported some gold production . The production
in the Blam e and Camas counties was from lode deposits of silver ,
lead , and zinc ores , and the production in Jerome , Twin Falls , and
Teton counties was from Snake River placers .
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Silver, Lead, and Zinc The Federal Resources Corporation ’s
new concentrating mill located at Bellevue , Bla m e  County , mills
silver-lead-zinc ores from the Silver Star-Queens mine and from
several smaller mines and mine dumps in the area. It is the largest
silver producer in Idaho outside the Coeur d’Alene District , and
also had a subs tantial production of lead, zinc , and a small outpu:
of gold and copper in 1965 and 1966. Production figures are not
disclosed. Camas County also reported a production of 5,900 ounces
of si lver, 20 tons of lead , and 3 tons of zinc in 1965. The Mineral
Hill-Warm Springs districts in Blam e County, the Alder Creek
District , Custer County , the Lava Creek and Dome districts , Butte
County , and Nicholia-Birch Creek District in Lemh i County have the
greatest future potential for silver-lead-zinc production in the
subregion .

Copper Principal copper production comes from the Alder
Creek District near Mackay , Custer County. The Empire mine operated
during 1965, producing about 300 tons of copper. Some byproduct
copper comes from silver-lead-zinc ores produced in Blam e , Butte ,
and Camas counties . Potential for future copper production rests
mainly with further developments in the Mackay area, Custer County.
The Nicholia-Birch Creek District produced mostly copper ores , but
there has been little recent activity, and the future is uncertain.
Some copper will continue to come from those areas producing mainly
silver-lead-zinc.

Manganese Except for a small amount from one deposit in
Washington County , virtually all the manganese production in Idaho
amounting to about 12 ,000 tons has come from deposits in this sub-
region . These deposits are near Cleveland in Franklin County , near
Lava Hot Springs in Bannock County , and in the Lava Creek District ,
Butte County . No manganese has been produced from these deposits
since U.S. Government buying and stockpiling ceased in the late
1950’s. Production is not presently economically feasible; future
potential depends on strategic need or unavailability of manganese
from other world sources.

Tungsten Principal tungsten production has come from
deposits in Custer County . In the Alder Creek District tungsten is
a byproduct of copper ore in the Empire , Phoenix , Vaught , Copper
Queen , and Harris mines . The tungsten mineralization is very
localized. Production has been in the range of 1,000 to 63,000
units (a unit equals 20 pounds of W03). In the Wildhorse District ,
production has been in the same range . Tungsten mineralization is
also found in Blam e, Canias, and Butte counties , b’it very little
production has come from these areas . Much of the ‘~sngsten
mineralization has been found or recognized only in the past
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20 years , and there has been little production , largely because of
economic factors. Potential for future production is good under an
improved economic rela tionsh ip between price and production costs.

Iron Ore Magnetite and hematite iron ore is found associated
with the copper deposits in the Mackay District , Custer County. A
few hundred tons have been shipped for use as heavy aggregate in
concrete. There is a potential for the development of a substantial
tonnage if a profitable market were available for the ore.

Vanadium and Uranium Vanadium and uranium occur in minor
amounts in phosphate rock mined in Bingh am and Caribou counties .
Part of the vanadium is recovered as a ferrophosphorus byproduct .
About 1,000 tons of contained vanadium (about 1.5 percent of the
total United States production) was recovered in 1964. The produc-
tion for 1965 more than doubled the production in 1964. Up to now ,
no attempt has been made to recover the uranium content, althou gh
the potential resource is ve ry large .

Nonmetals

Phosphate Rock Bingham , Caribou , and Bannock counties are
the center of the western phosphate industry . This is one of the
fastest growing industries in the west. Idah o production of phos-
phate rock , all fr om within the subregio n, has been a total of more
than 22 million long tons. The production for 1965 was 3.7 million
long tons. All of this output came from four large surface mines
in Bingha m and Caribou coun ties.

The phosphate rock is used to produce phosphate fertilizers,
elemen tal phosp horus , and phosphoric acid.

The Gay and Conda mines in Bingham and Caribou coun ties ,
respectively, are operated by J. R. Simplo t Company . This firm
produces phosphate fertilizers and phosp horic acid at its fertilizer
plant at Pocatello. The Ballard mine near Conda, Caribou County, is
opera ted by Monsan to Comp any , which produces elemen tal phosp horus at

• its elemental phosphon~s plant at Soda Springs. The El Paso Products
Company opera ted the Ma!bie Canyon mine in Caribou County and con-
structed a new fertilizer plant near Conda but has recently ceased
operation. Reserves of phosp hate rock are adequate for many years
in the future.

No phosph ate rock has been produced recen tly from the large
areas of phosp hate deposi ts in the Wyoming par t of the subregion .
However , active exploration projects are being pursued by several
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large companies. The Wyoming phosphate resources are large, and
potential for future production is good.

Sand and Gravel Production of sand and gravel ranks second
to phosphate rock in tonnage and value. Idaho production in 1965
for highway purposes (largely contractor produced for Federal,
State, and county agencies) accounted for 5.9 million tons, and
commercial production was 2.8 million tons. Bannock County was the
largest producer with output exceeding 1.6 million tons. Production
in Bonneville , Clark, Fremont , and Twin Falls counties exceeded
500,000 tons each . Sand and gravel production in the Wyoming part
of the subregion was about 200,000 tons in 1964.

Sand and gravel is a low-value product and must be produced
near the consumer; the price ranges from $0.80 to $1.25 per short
ton. Adequate supplies are available for future demand except in
local areas where other land uses conflict with sand-gravel opera-

• • tions. Future production will , as in the past, be contingent on
the demand by the construction industry .

Stone Principal limestone production is at Inkom, Bannock
County, where the Idaho Portland Cement Company’s quarry produces
cement rock for the portland cement processing plant adjoining the
quarry site. This plant has a reported capacity of 950,000 barrels
of cement per year and utilizes about 180,000 tons of limestone
produced in its quarry. Limestone is calcined for use as lime in

• sugar refining in Twin Falls , Minidoka, and Bonneville counties;
quarries are located in the Goose Creek, Henry’s Fork, and Portneuf
River drainages . Production data are not available.

Quartzite is quarried at Inkom , Pocatello , and at Soda
• Springs for use as silica flux in the phosphate furnaces. Annual

production is about 100 ,000 tons .

A minor amount of crushed stone (basalt, quartzite , and
limestone) is quarried mostly by contractors (noncommercial) for
state and county agencies and utilized for road surfacing material.
Future potential for production of stone will be contingent on the
market for its products. Resources are adequate for all foreseeable
future demands.

Travertine, processed for decorative building stone , is
quarried northeast of Dubois and near Swan Valley , Idaho, by the
Idah o Travertine Corporation .
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Pumice, Perlite, and Volcanic Cinder Pumice, perlite, and
volcanic cinder are all closely related as they are all products of
volcanic activity . Principal pumice-producing areas are near Idaho
Falls and Ammon where the Idaho Falls Pumice Company and Idaho
Concrete Products, Inc., produce a small tonnage of pumice or
puxnicite, mostly for use as aggregate in lightweight concrete blocks
manufacture .

Perlite is mined from a deposit about 25 miles north of

• Malad, Oneida County, by the Oneida Perlite Corporation; the mined
perlite is expanded to produce a lightweight aggregate. A small
amount of pumice is also produced from the Wrights Creek deposit
near Malad .

Volcanic cinders are produced for road material at several
locations. There are enormous quantities of volcanic cinders and
substantial resources of pumice in the subregion. Production has
been relatively insignificant because the utilization of these
resources within the marketing range of the deposits has been small.
Some potential uses, as for pozzolan, have not been developed.
Future production will depend on development of wider markets and
new uses . The resources are large enough for greatly increased
production.

Barite Barite was mined intermittently from 1922 to 1959.
The production in 1959 was about 25,000 tons. Most of the production
has come from the Sun Valley mine near Hailey, Idaho, operated by the
J .  R. Simplot Company. Some barite has been shipped from stockpiles
at the mine since 1959, but the mine has been idle. A small amount
of barite was mined for the Muldoon District in Blam e County in
1959. Barite is a low-value commodity, and the cost of transporta-
tion from the Idaho deposits to the major markets discourages pro-
duction. The Sun Valley mine contains adequate reserves for a
significant future production if a profitable market can be
developed.

____ 
In 1965, miscellaneous clay suitable for making heavy

clay products such as common brick , tile, and pipe was produced from
• pits in Cassia, Minidoka, and Bonneville counties. The Burley Brick

and Sand Company operates a brick plant at Burley and obtains its
raw clay from nearby pits in Cassia and Minidoka counties. The
Idaho Falls Brick and Tile Company operates a brick plant at Idaho
Falls and produces about 4 million bricks annually; raw clay is
obtained from pits at Ammon and Bone east of Idaho Falls. The
resources of miscellaneous clay suitable for manufacture of heavy
clay products are virtually inexhaustible. Depletion of local pits
or changing requirements may require occasional adjustments in the
source of raw materials. The future potential of clay production is
contingent on the market demands .
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Gem Stones Gems or gem materials provide recreation for a
large number of amateur collectors and “rockhounds.” There are no

• commercial mining operations for gem stones. Agate and petrified
wood are the most common gem materials; they are found in the Goose
Croek, Wood River, Lost River, and Henry’s Fork drainages. Total

• gem material collected in Idaho for 1965 was valued at about
$150,000. These materials will continue to provide an interesting
hobby for tourists and collectors at about the same level in the
future as they have in the past.
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S U B R E G I O N  5
C E N T R A L  S N A K E

ABSTRACT

The Central Snake Subregion is the largest subregion in
the Columbia-North Pacific study area. It includes southwest
Idaho, southeast Oregon, and a small area in the north-central
part of Nevada.

The land resource of the subregion presents three main
areas of use:

1. About 72 percent of the land area is rangeland. This
area occurs mainly on the Owyhee uplands south and west of the
Snake River and extends to the south and west side of the subregion.
It is dominantly a basalt lava plain with a shallow overburden of
wind deposited silt partly mixed with residuum from the bedrock.
Precipitation varies generally from 9 to 16 inches, the frost-free
period from 90 to 120 days, and the elevation generally averages
from 2,500 to 5,000 feet above sea level. Problems of use relate
to the shallow, rocky soils, the scarcity of surface and ground
water, and, in places, the short growing season.

2. About 18 percent of the land area is devoted to forest
cover and has a dual use for forest products and grazing for
livestock. The area includes the Blue and Payette Mountains on
the northwest and north margin of the subregion. This area is
dominantly composed of acid igneous bedrock of granitic types with
soils mostly formed in granitic residuum mixed with volcanic ash.
Precipitation varies generally from 18 to 30 inches, the frost-free

• period ranges from 60 to 90 dais, and the elevation generally
• averages 5,000 to 7,500 feet above sea level. Problems of use

relate to the highly erodible soils and the steep broken topography.

3. Approximately 7 percent of the land area in Subregion S
is devoted to cropland use. The cropland area is composed generally
of two parts. The irrigated cropland on bottomlands, terraces,
and on some fans and footslopes. Soils are generally gravelly,
moderately deep and loamy on bottomlands, alluvial terraces and
fans. On terraces of lake-laid sediments the soils are silty,
clayey, and generally not gravelly. Generally the rainfall is not
sufficient to support a prolific agriculture in these areas, even
by use of a fallow-year system. On foothills and high terraces
bordering the irrigated areas are isolated patches of dry farmed
cropland. Generally the elevation and precipitation are higher and
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grain-fallow system of agriculture can be used. Throughout the
cropland area precipitation ranges from 8 to 14 inches, the frost-
free period from 120 to 150 days, and the elevation generally varies
from about 2,000 to 3,500 feet. Problems of use relate to shallow
and rocky soils in alluvium, clayey subsoils, and restricted permea-
bility in soils overlying basalt bedrock and old lake-laid sediments.

The 3 percent of the land area devoted to other land uses
varies from barren lava flows and alpine areas associated with
rangeland and forest land to the roads, farmsteads, and urban areas.

The principal metals in Subregion 5 are gold, silver,
mercury, and copper. A small production of lead, zinc, and manganese
has come from this area. Nonmetals of importance are sand and
gravel, limestone, clay, diatomite, and silica. Mineral fuels are
unimportant.

The Idaho batholith and marginal zones that cover Valley
and Boise counties and extend into Elmore, Gem, and Ada counties,
together with some plutons of related granitic intrusions in Owyhee,
Washington, and Adams counties, contain most of the gold, silver,
and copper deposits in the Idaho part of the subregion. The Bald
Mountain batholith that forms the Elkhorn Mountains and other
intrusive granitic igneous rocks of the Wallowa Range are the
source for most of the gold and silver deposits in Baker County,
Oregon. The gold , silver , and copper deposits at Mountain City
and other mining districts in Elko County Nevada, are related to
smaller bodies of intrusive granitic rocks.

Gold and silver have been a major contributor to the metal
output. Principal producing areas have been in Boise and Owyhee
counties, Idaho; Baker County, Oregon; and Elko County, Nevada.
One of the most productive mercury districts in the Columbia-North
Pacific Region is in Washington County, Idaho. Copper production
has come principally from Washington County , Idaho , and Elko County,
Nevada.

The subregion contains cement and lime plants (using lime-
stone as raw material), a silica sand producer, and a brick and
tile plant.

Mining is currently at a much reduced scale, but has
potential for a substantial future mineral production.

The total area consists of more than 99 percent land and
less than 1 percent water. Table 112 shows the land, water1 and
total acreage by states and counties. Except for table 112, the
areas of land will be recorded in acreages throughout the following
discussion.
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Table 112 - Areas by State and County, Subreg ion 5, 1967

Water Area Land Areal/ Total Area
State and County ~~~~~ Acres Sq. Mi. Acres Sq. Mi . Acres

Idaho
Ada 8.6 5,500 1,043.4 667,800 1,052.0 673.300
Adans 6.1 3,900 949.6 607,700 955.7 611 ,600
Boise 7.3 4.700 1,907.8 1,221 ,000 1,915.1 1,225 ,700
Ca.as .0 0 435.9 278,900 435.9 278,900
Canyon 19.5 12,500 578.5 370.200 598.0 382,700
El ore 32.0 20,500 2,805.3 1,795,400 2,837.3 1,815,900
Ge. 5.8 3,700 555.2 355,300 561.0 359,000
Owyhee 22.6 14,500 7,561.5 4,839,300 7,584.1 4,853,800
Payette 6.1 3,900 401.9 257,200 408 .0 261,100
Valley 57.1 36,500 1,279.4 818,900 1,336.5 855,400
Washington 19.5 12,500 1,462.5 936,000 1,482 .0 948,500
Twin Falls .0 0 71.5 45,800 71.5 45,800

Total T~TT 118,200 19 ,052.5 12,193,500 19,237.1 r2,31l ,700

Nevada
Elko 3.4 2,200 3,280.7 2,099,600 3,284 .1 2,101,800
Hu~bo1dt .0 0 348.9 223.300 348.9 223,300

Total 2,200 3,629.6 2,322 ,900 3,633.0 2,325,100

Oregon
Baker 22.4 14,300 3,054.2 1,954 ,700 3,076.6 1,969,000
Grant 0.2 200 390.2 249,700 390.4 249,900
Harney 4.1 2,600 1,309.2 837,900 1,313.3 840,500
Maiheur 51.0 32,600 8,845.4 5,661,100 8,896.4 5,693,700
Union 0.4 300 261.9 167,600 262.3 167,900
Wallowa .0 0 15.8 10,100 15.8 10,100

7ä~T 50,000 13,876.7 8,881,100 13,954.8 8,931,100

Total Subregion 266.1 170,400 36,558.8 23,397 ,500 36,824.9 23,567,900

1/ The tsr. “land” is defined to include all water bodies- under 40 acres and strea.s under
one-eighth .ile in width .

Source : U.S .D.A . Conservation Needs Inventory adjusted to U.S. Census .

LAND

Factors of major importance to the land resource are: the
ownership status, the soils, and the present use. The combinatiofl
of these factors greatly influences the present and future utiliza-
tion of the land resource.

Land Ownership

The Central Snake Subregion contains almost 23.4 million
acres. The largest single landowner is the Federal Government wi1~h
16.1 million acres or nearly 69 percent of the land area. Private
ownerships amount to about 6.1 million acres or 26 percent of the
land area. State, county, and municipal ownerships make up the
balance. 

-•

Over 10.8 million acres of the public lands are Public
Domain, administered by the Bureau of Land Management. Nearly
4.5 million acres are national forest. Over a half million acres
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are other Federal holi~lings administered mainly by the Bureau of
Reclamation and the Department of Defense. Almost 1.2 million
acres are owned by state, county, and municipal governme’~ts.
About 300,000 acres are Indian Reservations.

Table 113, Land Ownership, and figure 22, Land Ownership Map,
show this information in detail.

Table 113 - Land Ownership Acreage, Subregion 5, 1965

— Administering Agencies Idaho Ore&on Nevada Total
(1 ,000 acres)

Department of Agricul ture
Fores t Service 2,817.9 1 ,043.4 608.0 4,469.3
Other Agricul ture - - - -
Sub total 2,817.9 1,043.4 4,469.3

Department of the Interior
• Bureau of Land Management 4,875.1 4,901.5 1,066.3 10,842.9

Bureau of Indian Affairs.!! 145.5 - 144.3 289.8
National Park Service - - - -

Fish B Wildlife Service 1.2 - - 1.2
Bureau of Reclama tion 392.8 77.5 - 470.3
Other Interior - - - -

Subtotal 3’,414.6 4,979.0 1 ,210.6 11 ,604.2

Department of Defense 48.1 - - 48.1

Other Federal .1 .1 - .2

nederal Subtotal 8,280.7 6,022.5 1,818.6 16,121.8

State 855.0 291.1 - 1,146.1

County 23.0 4.3 - 27.3

Municipal 10.4 3.8 - 14.2

Public Non-Federa l Subtotal 888.4 299 .2 — 1,187.6

Total Public 9,169.1 6,321.7 1,818.6 17,309.4

Total Private 3,024.4 2,559.4 504.3 6,088.1

Grand Total l2 ,’93.5 8,881.1 2,322.9 23,397.5

~J 
Private lands held in t rust by the Federal Government .

Source : General Services Ad.inistration Real Property Owned by the United States as of
June 30, 1965, adjusted by the Land an~ Minerals Work Group.

Soils

Figure 23, the Soil Associations Map, shows the location
and relative extent of each soil association. The associations
are numbered in a general relationship to the position in the
landscape. Thus bottomlands and low terraces have the lowest num-
bers and alpine areas have the highest. The name of each associatic.t
relates to the soil series representing general kinds of soil that
are most extensive in che landscape. Wherever possible, established
soil series are used in the name; however, where the available soil
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LEGEND REVISED 970

L E G E N D

Soil Association, Name of Association . . 
-

Map Symbol * 
.

~~~~~ Generolly silty and sandy soils formed in olluviol
sediments on bottomlarsds ond low terraces.

1 Baker
2 HaploxeralFs ~~~~
3 Powder ~~~~ ~

) a\
4 Frig id So; Is -

~~
5 Brineg~,r — Houk -

fl- i Generally silty and sandy soils with coarse fragments form — —
I_._~_ j  ed in glacial materials on terraces , plains and mountains. /

6 Roseberiy
7 Archoba l - Blackwell - —

~ Generally si lty and cloyey soils with somewhat restrict— • .

~~~~~ ed subsoil and substrata 
permeability formed in stratified \ _ _ _~~

sediments on terraces, basins and hill y uplands. -

8 Nonnyton — Vonderhoff • ~ -
. 

/ 

- 
-

~~~~~ Generally silty soils formed in materials 
mixed with ‘ ‘

rocky residuum—colluvium from basic rock types on
plateaus, canyons and mountains. ~~, ~~~~~

9 Power — Minidoka
10 KuhI — Lacy 1/ ‘

~~~~~
‘‘

11 Chflcott — Lonktree -
12 Trevino — McCain I

13 Keoting — Durkee -

14 Portneuf — Trev ino -~ ~

15 Gem-Gwin /
16 Weedrnork — Klicker
17 Gem — Forrot
18 Argixeroll s 22

19 Hecki
20 Harmehl — Searlo El

21 Bake~ven — Squaw
22 Rocklond ‘

~~~~~ Generally sandy soi ls formed in materials mixed with
volcanic ash or pumice on terraces, foothills , plateaus c ~
and mountains.

23 Dominantly Arg ixerolls

~~~~~ Generall y silty sails formed in materials mixed with

~~~~~~ gravelly residuum—colluvium from sedimentary bed-
rock on mountains.

24 Dominantly Cryandepts oRc0~25 Stony frig id sails

Generally sandy soils formed in materials mixed with
- —~~~ i rocky residuum—colluvium from acidic rock types on

terraces, foothi lls and mountains.

26 8rownlee — North Powder
27 Pyle - Groy lock
28 Brownlee — Rainey

* Sym bols are non-coii ota tiv e and cons is tent  onl y wit hin each
subreg ion. To coin pare delineations from one subreg ion to
anot her refer so she name of the Soil Association.

\O1 l~- I / i c  Soil A s s oc ia t i on  name SU% include a s e r i e s  that does
not fit t he Soil A ssoc ia t ions  Gro up descr i pt ion. 7 / ic  y ss i l  As s o c -
iati on name is  bused on dominant se r i es .  I ke  dom inant of fa r
ser ie s  ma y be onl y 30 percent  of t he Soil - I ssoc i a t i on .  Thu.s
r luye . i  tex tu red  so i l  ser i es  ma-y be inc luded in a group acru rn tc h
descr ibed u.s generall y si l ty and sand y in tex ture.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ J
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series do not have classification status, the soil series name is
not recorded . Generally up to 15 percent of any single soil asso-
ciation in known areas may consist of inclusions of soils other

• than those identified. Such inclusions may be similar soils or
they may be highly contrasting. However, in many high mountainous
areas where detailed knowledge about the area is incomplete ,
extensive areas are included within delineations and inclusions of
other soils may exceed the 15 percent general average.

Table 114 contains information about each soil association
shown on figure 23. The symbol listed in the second column on the
table is the same symbol shown on the soil associations map .

The table is organized to show land characteristics and the
char-icteristics , qualities , and some interpretations of soi l series
repr~’senting the dominant and the contrasting kinds of soil in each
association . The first six columns show some general land charac-
teristics for each soil association . The next 11 columns show
characteristics (permanent soil facts) of individual key soi l series
that represent dominant and contrasting soils. The following four
show qualities inferred from the characteristics of these soils
and the last four columns show interpretations concerning agricul-
tural use based upon the foregoing soil characteristics and
qualities. All of the representative soil series listed have
status in classifications. A blank space in the soil series column
indicates that the soi l series name has no classification status .

The “soil groups ” column lists soil associations that contain
soils having broad similarities in some important characteristics,
frequently identified with a position on the landscape .

The “percentage of association” column shows the extent of
each kind of soil in an association . Differences of the total
soil percentage in each association from 100 percent are inclusions
of other soils and land types. For example, soil association 11
lists a total of 70 percent . Knowledge of this association is
limited so that 30 percent of its area consists of inclusions of
other soils that have not been defined.

Terms listed for permeability of water through the subsoil
and ‘permeability of substratum are :

Very rapid: Over 10 inches per hour .
Rapid : 5 to 10 inches per hour.
Moderately rapid: 2.50 to 5 inches per hour.
Moderate : 0.8 to 2.5 inches per hour.
Moderately slow : 0 .2  to .8 inches per hour.
Slow : 0.05 to 0.2 inches per hour.
Very slow : Less than 0.05 inches per hour.
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I
Terms listed for total available water-holding capacity are:

Low: Less than 6 inches in profile.
Medium: 6 to ~0 inches .
Hi gh: More th an 10 inches in profile.

The irrigated capability subclasses are an interpretation
of limitations and hazards of using only presently irrigated lands.
Many areas not presently irrigated may be potentially irrigable
but are not included in this classification.

A dash indicates that a column does not apply to a soil or
land type .

Soils , as they are characterized in tables 114 and 115 ,
also reflect the environment and extent of the land resource.
About three-fourths of the land area has problems of use and manage-
ment caused by the presence of coarse fragments, stones, cobbles
or gravel in the soi l profiles . Almost a third of the land area ,
having at least partial crop land use , is moderately restricted in

Table 115 - Soil Associations Acreage by States , Subregion 5, 1966

Soil Association
Map
Symbol Name Idaho Oregon Nevada Total Percent

(1,000 acres)

1 Baker - 450.0 - 450.0 1.9
2 Naploxeralfs - 33.0 - 33.0 0.1
3 Powder 1S.0 390.0 - 405.0 1.7
4 Frigid soils 45.0 - 160.0 205.0 0 .9
5 Brinegar-Houk 60.0 - - 60.0 0 .3
6 Roseberry 180.0 - - )80.0 0.8
7 Arch ab a l-Blackwell 60.0 - - 60.0 0.3
8 Nannyton -Vanderh off 830.0 - - 830.0 3 . 5
9 Powder -Minidok a 970.0 690.0 - 1 ,660.0 7 . 1

— 10 Kuhi-Lacey 250.0 230.0 - 480.0 2.0
11 Chi lcott -Lank t ree 300.0 - - 300.0 1 .3
12 Tre vino-McCai n 600.0 - - 600.0 2 .6
13 ICeat ing -Dur kee - 2 , 130.0 - 2,130.0 9.1
14 Portneuf -Tre vino 1 ,500.0 - - 1 .SO0 .0 6.4
15 Gem-Gwin 855.0 - - 855.0 3 .7
16 Weeda ar k-Kl icker 720.0 415.0 - l .135.0 4.8
17 Gem-Parrot 800.0 - - 800.0 3 .4
18 Argixerolls 45.0 - 40.0 85.0 0.4
19 Heck i 215.0 - 115 .0 330.0 1.4
20 Harmehl-Searla 245.0 - - 245.0 1.0
21 Bakeoven-Squaw 1,160.5 3,288.1 1,007.9 5,456.5 23.3
22 Rock land - 360.0 - 360.0 1.S
23 Dominantly Arigixerolls - 690.0 - 690.0 2.9
24 Dominantly Cryandepts 260.0 160.0 - 420.0 1.9
25 Stony frigid soils 90.0 - 1,000.0 1,090.0 4.7
26 Brownlee-North Powder - 45.0 - 45.0 0.2
27 Pyle-graylock 2,523.0 — - 2,523.0 10.8
28 Brownlee-Rainey 470.0 - - 470.0 2.0

Total land area 12 , 193.5 8 , 881.1 2 , 322.9 23 , 397.5 100.0

~~~~ e: National Cooperative Soil Survey .

I
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Sable * 14 - Charscteristic, and Qualities of Soils Subregion S I
Sot! As,oclatlan — CJ.s,Sflcatlo, Per- Po.ition Soil Oa,.racteriat lcl

Soil, 
~~~ 52.0a ~~~~~ ~~~ GC0O~ Group 

00 

Parent Teot ur. Teotor,
GrSop. ~1vu. tio,. P r eci - Season an. or Stibgrou~ Fanity S,rirs~ ’ A55n. Lo.cdscapr Material Surface So i l Stthnoit 1Usd Perce,tt Profi le

*bderstely 1 2 .300— 9-18 110-145 Cro plais d Aridic COer$e-tOo.y. B~ier 25 Fan. Alluvia. Si l t  too. Silt None - 32-36 ’ over
d..p soi ls 5,500 (cerea l. Dar iaero ll* niand , .esic too.. haa-dpan
s it h l oaay and hay)-
and c iayey Os’. irri-
Sut - ,o i j s  on Osted
nearly level
slopes. Rangelasd Typic Fin. , .o,t.orlt- 2$ Terraces Aituo,U . Clay in.. Clay hone - 10-24” ov~~

Durizerolls lon itic . .e.tc Si lica har~

Seroll ic Fine-s it ty, .iced , iirsue IS Fans Atlw.sion Silt Ins. Silty Son, - 26-34” orel
tlsirorjidn nesic cloy h.rdpn,

loan

Cub ic Fin, , .oot eo r.l- Hibbard 5 Fans A ltsniaa Silty clay  ClOy None - 30-34° over
Arg ix ero lls bonitic . .esic loan hardpa n

Typic Fine-boan y ,Msed , Soldoc ii S lott anl and i A lluv ia. Silt boa. Si l t  None - 30-56” oven’
Haplaqoepts calca reou, , enic loan ot ter tabSo

Ciasslic Fine-silty , •ined . Wingvcble S Ootto.l.nds #llssiat Sil t lot . S i l t  None - 30-36” over
liaplaqualls calcareous. easic loan water t.b lI

Moderately 2 3,800- 17-21 80-100 Rangeiand Typic Fine-Soa.y, ajoed. 95 Terraces Alluvia. Silt loan Cloy Sane - 32-sA’ orsa
— deep to 3,900 Haplnneralfs frigid loan si lica hard

very deep. (Moll ic)
frigid soils Forest land
eith lonay
sobn oj ls and Croplossd (hay)-
inter ._jt ~~ st Irr igated
diiripann on
nearly level
elopes -

3 4 .000. 8-12 90-120 Raogelsnd Haplic Fine—l o .ey . .j ned , 80 Fans and All uv ia. Grave lly Gracell y Grare t 20-35 Se 8—20” or.,
5,100 Durarg ids fr 1 gid ter races loan lou. profile sili ca d.g1~

CrOplafld (hay) -
ir rigated

Ari dic Csa.,lit Coarse , s i l t y .  Ponder 10 FIns and Alluvi a. Silt loan Loan None - 60”. -
Haploneroll s si ted , .es ic f lood

plains

Typic Pine-silty. sined . S lesion and Al luvi a. Silt loan Silt None - 16-20” over
Coaborthids fr i gid pl.yos lows

dated ssdt -
-

4 5 , 200— 15-14 80—100 Rengeland Haplic Fise.loasy, f ined , 40 Fans and All uvi a. Lou. Clay None - ~o-oo’ oven’

6,000 Our inerolls frigid terraces lou.

Cropland
(seadne
hay, alfalfa ,
ce reals , and
pasto r.)_ Flsventic Fine- loany . .ioed , 30 Flood hllovs an Los. Lone N None - 6 0 0  -
irrigated Haplaquolls calchreous , frigid ple ins N clay

ten-races loan

Calcic Coarse-los.y. ei,ed, 20 Fan, Allusion Grav elly Lou. Grave l 20-3S S. 60” .
Heplonerolls frig id loan surface -J

Soi l

—1

I

~

i J

~

_

~

_ _ _ _

~

. , _
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Meri st i i. and Qua l it ies of Soils Subregion S
Soil Q,uracteeintlcs Soil Qualities and Interpretations

total Ato ll- Range ofI
Course !~~l.e.ts able Hater- Major Cap ability

Teats.. 
— 

Permeabili ty Perme ability Dra inage holding Subclass l4a~or Soi l Suitable Land Treat-
Subsoil Kind Percent Profile Depth Subsoil Sobstrea. Clean Capacity ~~~~~~~ Irri gated!! Proble .o ee.t and StrSctoren

Sil t None 32-56” ov er Moderate l.pernioun Good Loc 0 lIe , l i e . Ero .ion ; end. Croso- .lope opers; rr,c-
boa. hardpan in hae l pon Median Ille Ill. deeF over due .get ; cropping ne-

hardpan quince; subsurface
tillage l rangelsnd sg.t.

Clay None - 10-24” over Sine l .pervioos Good Low i t t e . t I l e , Srosion . uhallow Cro.e-nlope ayers; revi-
silica hardpeo. is hardpun lye IV, and end, deep due .g.t ; cropping a,-

over hardp.n , quence; subsurface
cla~,,sohsoil ti l la~~ ; ran~~ land apt.

Silty Nose - 26-34” ov er Mo deratel y l eperoious Good Lao l Ie , lIe , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
cloy hardpan sine is hard pan Ill ,, 1110 , deep over due ng.t ; cropping sr-
ba .  IVe IV. hardpan quence;J~,bsor fac ~_ __ _—TuTriji; rai(gSrand .g.t .

p Cla y None - SO-So” over Slow Iayervi005 Good La. l ie , t Ie , Eronion ; .od. Cm os -slop e opero ; reoi-
hardpan is hardpao Ille , III , , deep over due mg.t ; cropping se-

lye lEe hardpan qaesce; subsurface

~~ RiJTaieT ranjeTai(J.g.t .
m Si l t  5050 — 30-36” over Moderate — Poor High Il ls Ill s Mod , deep over Drainage; soil .esd-

low, sate, table water table; .ests
alkaline

Si l t  Noso - 30-36” over Moderate — Poor hogS lie Ii. Mod , deep over Dr.inage
loan nator table eater table

Clay Mono - 32-36” over Moderately l.pervioue Good Los N Ille , I l le , Erosion; .od, Cross- s lo pe oper n ; resi-
lot, silica hardpun slot in hardpon Media. ISo lye deep over due .g.t ; cropping seq ;

hardpnn subsurface t i l lage;
rangeland and forest
l.nd .anageeent

Grav e lly,, ravel 2S- SS is 5-20” 00cr Moderate l~~,ervlous Good Low ‘ite Ills , Erosion; s l,al - Rangeland .unage.ent
boa, profi le silica duripan in doripa n Il le 100 over dun-i -

pan; gravelly
profile

Loan None - hO c  Moderate Moderate Good High lIc lb Droaghtiness Irrigation , residue , sod
rangeland .anag e.ent

Silt None - 16-20” over Moderate l.pervious Good Los VIe Ib Is Erosion; shal- Rangeland .snage.ent
loan seei-consoli- in substrata. low over nedi-

dated sedi - .entn
meets ___________________

Clay None - 20-40” over Moderately I.)ierv ioos Good Los N tIc - Moderately Rengeland .snage.ent
loss duripan slow is duri pan Media. deep over don -

pun

Loan N None - hO’ s Moderate I Moderate N Poor High 111w 1110 Wetness; end , Drainage; ss i l .,end-
clay enderatel y .oderate ly alkaline nun-- .ents
low, slo w slot face soil

ly Loan Gravel 25-31 in 60”. Moderate Moderate Good High V Ic - Gravelly var- Rangeland menagesent
surface face soil ; end ,
soil alkal ine sub-

hiiL: ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ _:_ _
~~~~~ _________ -
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Table 114 - C4’Ostitsi.ad

Soil Asso c iation Classification Per- Position Rail Characterint lco
cent-

Soil Preeae age! ’ on Coarse Pra nts
Mop Eleva- free Ma)or land Great Group of Par.st Teotal’. Teoture

Gro ups 
~XL~ ~~~ 

ç~2~i.  Season use or Subgroup Fws ily Series!’ Aun t , Lands ca~~ Material Surface Soil ~~-~)! Rind Percent Profile Depth ,,J

S 4 ,900- 13-16 80-110 Cropla nd Paohic Pine- loaay , mixed Oris egar 30 Fans and Alluvia. Los. City None - 60” .
5,200 (cereals, Argiborolls t erraces loan

hay, a l f a l f a ,
and pasture).
10’s irrigated

Range laitd Aquic Fan. , .ont.oril-
4a’giborolle l000c ic linuS 20 Botto .- A lb uo io. Loan Clay land 60 below 40—60” oner Mo41

lands ba. 40-ho” sand nlø

Typic Coars e-loa .y, Ricet o n 20 Pans and A llaoiu , Sand y loan Coarse Sand hO beloo 40-NO” over NM,~
Argi xerolls clued , f rig id terraces sandy 40-NO” coars e sand

loan

Typic Fise , ,ont enri l- Randa 10 Foss Alluvia. Loan City NoSe - 60”. SIll
Ar gio ero lls lonitic , f rigid

Deep, v ery 6 4 ,250- 19-24 60-90 Crop land Typic Coarse-loaay . Roseb erry 25 Sotto .- Alluvia. Sand y lou. Coarse Sand 80 bol os 40-60” over P.q
xold so ils l,S00 (clo v wr ,hay, Cryaquolls .ioed ,nonca l- lands over out- sandy and 40-60” s and and
w ith sandy pasture , (Oqu ic careo us wash los. grsoel gravel

— and g ravelly ce rea ls .s.ed Cryobor o l ls)
profiles on potato enl-
gentl e and 95’s irri ga t ed
moderate Typic Sandy-ske leta l , 11 Pans nod Alluvia. Loan Loan)’ land 65-sO belon 45-hO” over
slopes . Cryoc ls repts •icaceo us over terraces sand us-so ” sand

Rangeland esi o (sand y .
skeletal , .enic)

Forest land
Arg ic Fise -loaay, s ioed 4rchabuI 15 Fans and Alluvia. Loan Lou, land 60-60 beloa 40-60’ over Ms~~

Cryobo rolls terraces over out- and 40-ho ” sand and
wash En-so d grovel

Typic F ine-boany . mixed , E lachnel l  10 Rotto.- Alluvium Clay loam Sosdy Sand OS hem s 20-so ” over Mo~~
Cryaquolls noncalcareoos lands over out- clay and 20-40” sand arid ala

wa sh loan grave l gravel

Psehic Course - loa.y , Sicemore IS Flood Alluvi um Coarse Coorse Sand SO bebon 40-60” over Vss
Cryokorol ls mined p laies over out- sand y loan sand y and 40 -60” sand and

and cash loan gravel gravel

7 4 ,050- 10-25 30-75 Crop laed Argi c Fise-boan y .mi oed Archoba l 40 Fans and Alluvia. Loan Lois Sand ho-no below 40-60” over Mo~~
6 ,000 (cereals Cryoburolls terraces over out- and 40-ho” sand and

and hay)- sash ~ uoeb gravel
80% irri-
gat ed

Range land
Typic Fine- loamy ,.ived . ela c hnell 15 Bottom - Alluvia. Clay lo an Sandy Sand 60 below 20-40” 00cr

Cryaquolts nnn culco reous lands over oat— cloy and 20-40” sand and oliq
wash lo s. gravel gravel -~

Cuaulic Fise-ei lty. ni~sed . Catheriv e IS Bottoe- Alluvia. lilt Go.. Silt ~~~ - 60”. Ma~
HapIaquolls noncalcareous , lands loom

Typ ic Fine -bouay. niied , 4ehlhorn 15 Sp lands Loest Loam Cobbly Cob. 20-55 belos 20-40” over
Argioero l ls menlo (hilts) over cloy SIc, 10” bedrock al

(Ildic basi c loan
Argiustolls) igneous

rock

~ 
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[smtisu,.d
italIcs Soil ~ sa lEt ien and Interpretations

Total Aeai b - Rs.ge of~
• Fra ots able Water . )4a~or Capability

Per.eabillty Permeability Drainage holding Subclass Majer Soil Suit able Land Treat-
ed Percent Profi le Depth Ssèseil lubstr ea. Claus Ca~~~ ity 

~ 
lrrlgnted W Problems .ant and Struct ures

lane - 60” . Moderately Moderately Good and High lil c , l Ily , Erosion Croso-a lope op ors; r.ni-
slow slow ,od.rately tile Ille disc aged rangel and ag.t

good

Sand 60 br uva 40-60” over Moderately Very rapid Poor Media. [Fe - High aeauonal Drainage
40-id” sand slow N High aster table

Sand hi) bel aa 40-ho” 00cr Very rapid Very rapid Good Los III. , Ilt e , Erosion; Cro ne-atop . oper a; mm ,-
40-60” coarse sand 1110 , Ill s , droughtiness due .g.t ; irrigation

lIlt lll c menage.ent

lane - bO”o Sloe Slow Good Media. IV ., IV.. Erosion; clay Cross-slope opers ; resi-
tVs , lvs . subsoil due mg.t ; subsurface
boo lYc t il lage

Send 00 below 00-ho” over ve ry rapid Very rapid Somewhat Low N byw lVw Wetness Drainage
end 40-60” sand sod poor Media.
gravel gravel

- Sand 60-05 bel,i 40-60” over Ve ry rap id Very rapid Good and Medic,. Its , lVs . Erosion; Cross-slope opel’s; reai-
00-ho” sand .oderat el y I High lVc , lVc , dro ug ht isess due mg.t ; cropping Se-

good lye lye quence; irrigation egmt,

Sand 60—80 he los 40-h o” ove r Moderate Ve ry rapid Good Media. lVn , IVy , Erosion ; Cross-slop . opers ; resi-
mad OS-ho ” sand uvd N Nigh IV. bte droug ht iness due sg.t ; cropping 5.-
(Tacel grare l quente; irriga t ion mgmt.

Sand 80 below 20-40” over Modera tel y Very rapid Poor Los N Va , 105 eetsees Drainage
and 20-40” sand and slow Median IV.
gravrl gravel

Sand 00 belos 40-60” ov er Very rap id Very rapid Good and Low I Its IFs Dreug htineon; Rangei and •g.t ; res idue
and 40-60” sand and somewhat Media. sandy profile eg,t ; irrigation egat .
gramnl gro vel euces s ire

Sand 60-00 below 40-ho” over Moder ot. Very rapid Good and Media. IV G lVc . Drosaghtine as; Cross-slope op ers ; rev ,-
and 40-60” sand uvd moderately I High IVe erosion due mg.t; cropping ne-
~ ao el gravel good quence; irrigation eg.t ,

Sand 00 below 20-40” over Moderately Very rapid Poor LOw 4 lYe lYe Werrseoo Draina ge
and 20-40” sand and slow Media.
gravel gravel

SOnr - ho”. Moderate Moder6te and Somewhat High IVw 156 Retnen s Drainage
moderately poor or
s low poor

Cob. 20.35 heloo 20-40” over Moderately I.pervioau Good Los IVe lye Erosion; cob— Cross-slope opers; re si-
bles 10” hedroch 510. bly subsoil; due mg.t; cropping or-

end, deeg, over qoence rangeland .gsO .
bedrock

_ _ _  . J
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Table 114 - Cont,numd

Soil AssociatIon Class ificati on Par- Pnsitioo Wall I~ sra at ee l st b c n

Soil Freece $ge~/ 00 Caarae Fra m ts

Map Rlevs- free Major land ireat Group of Parent Teotare Teotur.

Gto.,.! 
~~~~~ 

lion Freci - Season use or Subgroup P~~~fl’ Ser ies 2! Asan. Livdvca pr Ma terial Surface Soil Subsoil _~,(5~~ 
Percist Pro f i le  Depth_ 

_ 
_ _  _ _  -_ —_ _—

Modera tely 6 2 ,000- 7-12 120-165 Rangeland Typ ic Pise-lo,s.y .miced . Naayt oe 25 Terraces Al luvia. Gravel l y loan Grand ly Ura ,el  20 -55 in 60” .

• deep to 3,000 Haplargids mesic c lay profile

oery deep loan
soils eith Cropland
loa.y nab - Icereals .
sails on potatoes,
gaat lu t o mint , hops .
moderate o.g.tables ,
slopes, and hay)-

irri gated Typ ic Coarse-loamy, i’anderhoff 20 Terraces Lube-laid S , ) t  loan S i t ,  none - 20.40” ooer

Torriorthents mised, ca lcareosa . sediment s loan si ltsto se

Xeric Co~rse-loa.y ,.ioed. Turby fil l 15 Pass and SI luoi , Sandy lou. Flee None - 60”o
Torr iorthents calcareoua . mesic Terraces and lak e sandy

sediments Is..

Typic Pise-loa.y mined . 10 Terraces hllooca. Loam Loam ‘.vvv - 60”.
Ilaplarg i d .asic and fans

Typic Coarse -s i lty . mined , Garh ott 10 Terraces Lake-laid Si l t  1*,. SlI t Sand 60-80 belos 40—ho” over
To rriorthonts calcare ous , mesic and fans eedi.ents loam and 40-ho” sand and

over out- gravel grand
sash

iri dic Cub ic Fine-b ouey .mi o ed . Tollgate IS Pass All uvia. Gravelly Cobbly Gravel 20-35 s o 60” .

- . Arginerol ls .esic loan clay and profile
boa. cobbl es

Moderatel y 9 2,000- 7-Il 120-160 Crop land lero l l ic Fine -sil ty .mio ed , Foaer 20 Terraces Alluvium Silt loan Silt None - ho”.

deep to 3,000 (cereals , Oaplu rg ids mesic loan

very deep potatoes ,
soils aith sugar beets ,
si l ty sub- beans , and
s oils on hay)-

• &et,tle to irrigated

slopes. Rangeland iero lli c Coars e-si lt y . ained . Min ido ka 15 Oplando Loess Silt loam Silt None - 20-40” over
Durorthids m.s ic (lava loan )cme pan

plains-
nearl y
level to
ro l l ing )

Oapllc tero ll ic Fine-silty. Fiardam IS Terraces Alluvia. Silt loam Silt None - 20-40” over
Durargids eioed ,mesi~ 

loam limo silica
pan

Mol lic Fine- sil ty ,m i ned , IS Terroces A lluvia. Silt loan Gilt Nov e - 20-40” ove r

Durargidu mesic )oan lime silica

Serol lit Coarse-silty. Rahem 10 Terraces Alloviu . Loam Loam hone - 40-40” orer

Calniorthids mined . aesic and fans fine sandy
ba .

I 

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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tics Soil Qual ities mmd Ist. rpr .tatbons
I’otal Ava Il- Range of:

~~ Pra~~~ats able Water- Major Capability
Permeability Permeabilit y Drai nage holding Suhc laa s Ma)nr Soil Suitable Lund Trea t -

Percent Profile Depth Subso il 
— 

5s,bstrean Class Cag9c ity ~~~~ Irrigated !! Pysblems meat and Structures

Web 20-35 in bO”n Moderat.ly Moderately Good Media. VIc , t I le , Erosion; alka- Cross-slop e opers ;
profile s lou slow VIe l i e , line ; gravelly residue g t ;  cropping

IVe profile; seq ; soil aaesdaents ;
droughtine ss irri g, .ge t; rangelanc l

.gmt ,

• - 20-40” ove r Moderate Impervious Good and Los N Vie , tIle . Ernsion;a lka- Cross-slop. opers; res,-
s , l t s ton e someahat Med ium V i c  lye , l ine; mod , due g.t; cropping Se0;

eocessive Ills deep over soil amendment s; irri g.
sil tstone ; eget ; rangeland mg.t

_~~Ojsg~)~j n,g%0_
- so”. Moderately Moderatel y Good Medium VIe , lIe , Ernsio a ; alka - Cross-slop. opers; resi-

rapid rapid tIc l In , line; sandy dun .gmt ; cropping seq ;
IlI e profile; soil a.end.ents; irri g ,

droughtineas .gmt ; rangeland •gmt .

Sn - 60”. Moderate Moderate Good 111g b VIc , lIe , Eron ios;a lba- Croos-alope op.rs; ret ,-
VIe Ille . li ne; due sgml; cropping seq;

lye drossghtines s Soil amendments; irrig .
mgmt ; rangeland •gmt .

ad 60-00 below 40-60” over Moderate Very rap id Good Media. tic , I, Erosio n ;a lk a- Cross-slope opers ; ros i-
j  40-60” sand and H hig h VI. lIe , line; due sg.t ; cropping saq ;
55.1 gravel Ille , droughtisess soil s.end.ents; irri g.

l ye sgmt ; rangrland mgmt .

mv.l 20-35 in 60” . Moderately Moderat e ly Good Media. Ale lIla , Eros ion ; Cross-slope oper n ; r ev , .

~~ profile s loa slow II. , gravel ly and doe mgmt ; cropping seq;
lye cohb ly pro - irrig. aget ; rangelasd

fi le; anagement
drought m ess

— - 60”o Moderate Moderat e Good High F0c , 1, Eroeio,;alka- Cross-elope opera; s-eel.
VIe l Ie , lin, subsoil; dum .gmt ; cropping seq ;

I l le , droughtiness soil a.end.rntn; irri g .
INc aged ; rangeland mgmt .

- :0-40” over Moderate lmperv.ous Good Lou N SIc , I l l s , Erosio,,;al ka- Cross_ slope opers; veil-
l,er pan in limo pan Media. VIe Ille , l ine;  mod.deep due mgmt ; cropp Ing seq.

lYe 00cr dor ipan ; soil amendments; irrig.
d a’ooghtinens aged; mangeluod •g.t.

moe - 25-40” over Moderate Imperv ious in Good Los I V ic . I l l s , Erosion;a lba - Cross-slop . opers~ resi-
lime oi l i ca l ime-s i l ica Media. VIe bIle line subsoil; due mgmt . cro pp.v ~ seq;
pun pan mod, deep over soil amendments; irri g.

lime-sil ica mgmt ; rangeland eget .
pan ; droughti-

Moe - 20-40” ov er Moderate Impe rvious in Good Los SIc , I l l s , E~~sion; mod . Cross _ s l ope op ert; resi -
lime sil ica l ame-s il ica Med ia. VIe tI le , deep over due .g.t; cropy,ng seq ;
pan pan Ito lime-silica irrig. sget ; raogrlasd

pan ; droughti- agmt .

Moe - 40-60” over Moderate Moderately C~od High yb , I, Erosion, alI ,a- Cross-s lope opers ; y e s , -
fine s andy rapid VIe lIe , line; doe ag.t ; cro pp ing naq ;
lea. ‘ bIle droaghtiness soil a..ndments; irrig .

•gmt ; rangela nd mg.t .

I& ~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ — 
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able 111 - Costlsued

Sail Aa ooc ia t4.yy, ,___,,,,,_,,,, Cla aa lf iia tion - Par— Poaition Soil Characteristics

Soil Fraeae uge~
/ on Coarae Frammests

Nap glenn— bros Nab , land Groat Croup ot Parent Gesture Teotura r a
Groapa 

~~~~~ 
t ion ~y5y,ig~, S00500 Oao 55,J,y~j r)yu Family Sorles~J Anna , Laadacapa Material las faoe Soil Subsoil ~~ Percent Prof lla Depth
Past Laohsu Dava

10 750- 13-20 00-200 Raogeland Calcic Lithic Loamy , .aned. Koh l 40 Uplands Loens H Very sta cy Very Cabb Ies 35-00 in 10-20” over Ma~~
S,000 Haploce rolli mesic (hills) basic silt loan stony and profil e bedro ck

i gnroos silt stOses
rock loan

Fores t
1an4 4/

Croplu nd -

(cereals , Typic Coorno-s i  Ity ,  W a l l s  Malta 20 Up lands Loess Silt loan Silt None - 
~o’ -~hay ,frait Hap looero lls mdced , mesic (hills) loin

orchards ,
track crops,
und pas-
tare)- some
irriguted

Lithic Loaaiy-sielrtal . Lacy 15 Uy luods l.Orsn U Shaley loan Very 
~~~~ IS-SO be- 10-20” vov r N.M

Arg iudolls nived . manic (hills) basic shaley Ion 12” bedrock
(Argiierollsl igneous clay

roc k loom

Calciorthidi c Coarse-loamy over Ma ga llo o 10 Terraces Alluvia. Vory fine very Gr0vrl 35-60 be- 20-40” over MadJ
Hopbocerolls sondy, or sand y- over sandy loan f,oe avd 10,, 20” strat ified -

skeletal , mixed , glaci al sandy nod sa od ,grovel
mesic ou tsash loan and silt

Pachic Fine-loamy , su ed , L inville ‘ 10 Uplands Loens N Silt loan Silt Cobbles 5—20 in 40-hO” over Msd~
Arg inerolls sesic (hills) basic lou. and yrofile bedrock

Mod t by 11 2 200 7 12 120 140 Rang land Abrupt S roll F 00 too I Ch I rt 40 r rr 4:1

k 

a. S I t 1 an Cl y ~~~~~~~
deep to 3,000 Darargids lovitic , mesic l imo—silica
very deep . pan
soils s ith Croplaod
o layey and (cereals .
looay sub- potatoes .
soils on and hay ) -
ge ntle to 85’s irri-
moderate ga ted
slopes. Gerollic Fine , ,n,ntnoril- Laoktree 25 Uplands AlluVdam Loan Cloy Sand 5 60-00 be- 40-hO” over

Pal eargid i b oniti c , manic  ( h i l l s  and loam grave l low 45- sand and/or
terraces) to clay 60” grovel

Durarg~ds 
Fi ne-silty. mioed , 20 Terraces Allorioe Sc)t loan Silt b o y  - 

~~~
len s Coarse-loa.y .mined , Lolu lito S Up lands Alluvia. Coarse Coarse Sand 60—OS be- 40-40” over em

Torriorthenta non-a_ Id , arnic (hills 0 sandy loan sandy 1cc 40- sand
terrace s) loan 60”

Typ ic Pbse-silty .aiodd , Sebree 2 Terroces illuviam Silty Sclty Sony - 20-40” over ~~
Natorargid e,esio cloy loan c loy li me s ,l ica 511

I 
- 

1
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~~‘“1’ijjdI A sut l — Range o f ,
We~~~~nta able Ma car— Major Capability

Pormaahill cy Parm.abiGiiy Draisagr balding Subclass Major soil Suitable L.ad Treac-
Percent Prolila Depth Sahaail Sobat,en. Clams Capaoit_y ~~1j,~~d lrnl1ac~IAj Problem,, me ’s  sad Structu re.

O 31-80 in 10-20” 00cr i4o,ierate Impervious Good Loc ills - Shalloa 00cr Sangeleod management
profile bedrock bedrock ;s tony

profibe;steep
slopes

- 60”. Moderate Moderate Good 111gb lIe , I , Drosion Terrace-dioersdons;
I l l e . b I l e , cross-s lope opers;resi-
IVe , I l l s , due mgmt ; irrig. sg.t;
V ie IV. rangeband management

35-SO be- 10-20” 00cr Moderate Impervious Good Lou VIe , - irosioc;shal-
Ion 12” bedrock VI le los over bed-

35-641 be— 20-40” over Moderate Eapid Good and Los N iVe , lile , Erosion; mod , Cross-slope open ; res;-
low 20” stratified so~eahat Medium VIe , 515 drop over due mg.t; irnig. mgmt .

sand ,g rao el . en c e s si cn Vile , gravel N sand ;
and silt Vibs droagh ti ness

Is 5—20 in 40-60” over Moderate Imp ervious Good Medium Vile - Erosios;steep Rongelond eanagemeot
profiio bedrock S Sigh slopes;cobb ly

and ston y
profile

- 20-40” ocer S lam Impe rvious in Good Lou VIc , t i le , Eros ion; clay Cross_slope opens; m ci-
lime —silica lime—silico Medium VIe ills , subsoil ye- due agmt ; cropping seq ;
pan pan iVe stricts suter subsurface tilboge ;

S roots mod . Irrig. sg.t; range l und
deep over lime -egmt .
s i l ica pan;
dro ug ht ,ve nn

5 60-00 be- 40-60” over Moderately Very rapid Good Med ia. Sic , l I e . Erosion ;aIkalioe Cross-slop. opevs; rosi-
low 40- sand and/or slow H slow S High SIr  l i be subnoil ,cbuyey doe sgmt ; cropping seq;
60” gravel subsoil restricts subsurface till agr ;irnig .

uater and roots; ng.n rangelaod eget .
~~~~~~~~~~~~~~~~

- 20-40” over Modera te i.pervious in Good Loo S Sic , i l ls, Eroniov ;sod.deey Cross_slope oprrs , resi-
Si.e silica line-silica Mydiam VIe Ilbe , over l i~ e-s ilico doe mgmt ; cropyivo srq;
pan pan iVe yan;dnoughtioess irri g. mgmt ; rang e land

management

60-80 he- 40-60” over very rapid Very rap id Good S Los S Vie , I l ie  D000ghtiness ; Rungelatd m000gemevt
los 40- sand so,neshai Medium Vile sandy profile
60” eoce s nioe

- 20-40” over Moderatel y Impe rvious in Good Los S V I s  - Alkaline soil ; nungelond m005ge.vot
lime silica n b a  line-silica Medium nod, deep over
pan pan lime-silicu pan 

0 
~~~~~~~~~~~ nu-GG 0,.1,~~~a ..i °’ . 
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Table 114 - Continued

Soil Ausociatios Classificat ion Per- Positioo GuI) Characteristics

Soil Freeie agJ/ on Cones. Fra~~~at.
Mop Eleva- free Major land Greet Group of Parent Texture Teotore

Groups 
~~~~ 

tins S.aUon use or Subgroup Fami ly Series!’ Assn . Landscape Material Sarface So, I Sahsoll k,n,i Percent Profile Depth ~~

12 2,300- 7-11 120-140 Raogeiand Gemollic Loamy , miced ,mosiO Treoino 20 Uplands Loous S Silt loam Silt None - 10-20” over Modal

4,000 Ca.bvrthids (lava basic lean bedi’ocb
Crop land p lains) igneous
(cerea ls . rock
a l fa l fa ,
potatoes)-
20’s irri-
ga ted Seno ll ic Pise—loany ,mioed MiCaiss 15 Uplands 1.0005 Silt loan Silty None - 20-40” over Mall

Hap barg ids manic (lava over clay bedrock 51.
p lains- basic loam
gently igneous
ro l l lsg)  rock

Abroptic ierolll c Fine , mootmoril- Cbilcott 15 Terraces Allaniam Silt loan Clay Soc, - 20-40” over Sl.U
Durarg ids bon it ic , nesic lame si lica

Aridic Calcic Fioe-ioamy.miaed Ada J O Uplands Al luvium Gravell y Very Gravel 20-60 in 40-40” over Meal
Arginero ils manic (hills— loam gravelly und profile; grovel and sian

undolating clay sand bO.O0 sand
to hill y) loam be low

40-ho”

Mol lic Fise—ni lty,eioed . 10 Terraces Allovium Silt Isam Silt hone - 20-40” over Neâ
Durorg ido manic loam limo—silica

pan

Md l i v Fin e -sii ty .mioed . 10 Terraces Alluvium S,lt loan Silt None — 10-20” over I~~~
Dara rg ids .esic loan duripan

Sha l low to 13 2 ,300- 11-15 90-120 Rangeland Typ ic Fine , .oot .,ovil- Read y0 25 Up lands Loess U Silt loan Cloy Noon - 20-40” 00cr Meal
oery deep 3,900 Aeg icenolls l onitic , ees u c (6,115) basic loam bedrock sIC
soils aith Crop laod igneous

loamy and (hay .00 rock
cobbly sub- cere als)-
soils and irri gated
cold n ,v t c r s

• 
on gentle Co lcic Fine , montmoril- Vurkec 25 Uplands Corns S Silt loan Clay None - 10-15” over 1404

to steep Angiaenolls lonitic , men ic (hills) busic loam bedrock sIC

nlspes. ~g5eoo5

bridic Lithic Cloyey-nkr letol , Eochles 20 Uplands Loens H Stosy loam Stovy Cobbles 20-35 cv lG-20” over DId
Argionmolls sonteonillonitic . (hills) basic clay and prof~ lr bedrock

sesic igneoUs stones

tenollic Fine , moot,sonil- Lookoat 15 Uploads Loess S Stony loam Cloy Cobbles 20-35 iv 10-22” seer 511
Durevg ids lonitic , men i c (h i l l s) ba sic and n u r f u ce dar ipan

igneous stones soil
nook

Caboic Fine , aont.,onil- Gem 10 Uplands Loess U Stony boa, Stony Cobbles 20-31 iv 20-40” over Mod
Argioe eo ll s loniti i , esic ( b i l l s )  hos i c c lay and profile bedroc k nlM

igneous loam stones

6
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pttmussl

~~~tiCs Soil Qualities and loterpretatioos
- Tota l Avo l l -  Mange of ~

Fragmen ts able eaten- Major Capability
- Permeability permeability Drainage holdivg Subclass Major Soil Suitable Land irvut-

Percent Profi le Depth Subsoil Substrea. Class Capocity 2~~jjd lrni gato dbl Frobbems mont and Struc tores

• - 10-20” over Moderate lmprmvioos Good Lou VIe , IVe , Erosion ; sha l- aungeland management
bedrock SUn IVn los over bed-

rock ; alkaline
subsoil;
drooghtioeso

• - 20-40” aver Moderately laperv ,00s Good Lou N lb ill., Lrosion ,olka- Cross-slope opens; resi-
bedrock sios Medium ills , live;,nod .deep doe .gmt ; cropp ing seq;

IVe , over bedrock ; soil amendments; inn 8.
lVs drought iness mgmt; rasgelond mgst .

e - 20-4 0” over SIcu Impervious ,;ood Lon N VIe lie , Eros ioV ,clay sob- Cross_ slope opens , nes i-
lime silica is lime- Medium ill e . soil ;rnercts nnten doe sgmt ; cropy ivg nrq;
pan si l ica pan ISe S rcots;sod .doep sobnar face r il lag r ; irnig.

over lion-silica mgmt ; rangelood sgnt .

anal 20-60 in 40-hO” 00c r Moslerutoly Very rapid Good L,’i V l o - Erosion; Vangeland management
I profile; gr000l sod 0105 gravelly
Id bA-SO sand profile

he 100
-IA-t O”

me - fl-li]” 000r Moderate impervious Good Coo U VIe bile , Eronioo;mod , Cross_ slope oprrs; ron,-
lime—oilicu in line- Media. Ills , deny over due egmt ; cropp,og neq;
pan silica pan iVe lime silico irri gation .gnt ; nudge-

pan;droaghti- land sgmt .

me - 10-20” over Moderate Impervious Good los Vie , ISe ~~~ T~~;nhal- Vuogelund masagemevt
duripan in don ipas Si n Io n over

dan ipan

ma - 20-40” over Mede ea te ly Impervious Good Coo lfle, b i te , Erosioo;mod, Cross-slope opens; nrni-
bedrock s low I Se , Ve deep over doe mg,t ; cnopp ivg sot ;

VIe bedrock rangelond mgmt .

me - 10—18” corn Modvr atv l y lapeevicov Good Lon VIe - iron ,ov;v hal_ Ruogeland munageneot
bedrock slow low over

bedrock

~~~

bles 20-35 in 10-20” over Sboo lspervioos Good Los Vie , - Erosios;stony Nangeland mavagement
profile kedcock Vile pro file ;clay

Stones subso,l:shal-
low over bed-

thbles 20-35 in 18-22” over SI.. Inpervious Good Los Vie - Enosios ;stovy Ruogelond management
gd vurfoce dunipan io duripun surface soil;
tosses soil clay vobsoil;

sha l Ion stem
dun,yoo

~~lll.s 20-35 in 20-40” oven Mode ra te ly l sperv ioos Good Coo S V ie , - Eronion;stony Rangeland ,saoageeevt
II profile bedrock slow Media. VIle profile; clay
tonev subsoil; aod .

deny over bed- 

:~~~ :~ ~~~~~~~~~~~~~~~~~~~~~~~ -
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So,l Aosoolatioo uli2iii oo Per- Position ________________________________________________

Soi l 
Mop ibeoa- 

F
~~::e Major land n,-at - ‘  of Parent Teotare Tenture Fee.

Groups 
~z& tins ço!~

,)
~ 

,casoll use — ‘ 
,‘~~ - j j  Family Seri es.~! Anon . ~~~~ (s ]j2 - c  Material ,,ntacr So,; Sobso,l ~~~~~~ Pertowt Prof, le Aeptk - S.d

]~~E ~~~~ 
Days

14 2,500- 8-02 lOS—lA O Cropiand S’- ’  Ilic Co arse- uil t~~, 
yontneaf 30 Splands Icess Silt loam S,lt A,,,r - h O e  Modal

h ,000 Icereuls . Cu ’ciorthids miand , mei,c (lava loam
potatoes , p lains)
beans, U
hay) -80’,
irr igated

Usogrlasd Oeroll,c Loamy , mooed , Treviso 25 Uplatds incas I S,lt  loam Silt Noon - 10-20” over Modal
Canbunthids mesic (lava bosic loam bedrock

y luics) ,gfleooi

terv lli c Ccurse-si lty, Mioidoku 10 Uplands Loris Silt loam —I I t ‘,,,,io - _fl-4U’ vim Mod..

Ourorthids mioed , stoic (lana loam u s e  pan
pla ivn—
nearly
level tc
ro l l ing)

Mollic C oa n s e - s , l ty ,  15 Upbaods Coons Silt loan Silt None - 20-40” 00cr n,d.,
Calciorthids siord , ovs,c (hills over loam bedrock

nearly bas ic
lev el to igneous
rol li ng) rock

Son,] Course-loamy, Toebyfill 5 I ,-mn,j,ec Alluvium Sandy b u s  Five N-inc - so”. Mode;

Ti mni onthevto mixed , valour- aol lake sandy

000s, mesic sed,mevtu loam

15 3,000- 12-10 00-lOS Voegebood Culcic Fine , novtmonil- Gem 20 Uylavds Corn s Loan Cloy Sin,- - “J~ 4O” .s,rr Mod.,

S,000 Arg ioerolls lovitic , oevic (hills) over loam beGr],-i sloe

Crop land basi c

(cerea l s , igneous

hay, pan- roob

tune , aol
pot atoes)-
25’s irri-
gated C~ thi~ Louoty-skelvtul . Co,c 20 Uplands Cocos S iery stoop len)’ C000lns 30-00 in 10-20” 0,-er Mod.

A n g ioenvll s ajoed , scsi] (hills) busic -, ,l t loam stiffl y and profile bedrock slat
igneous 5 , 11 ’ stOves
rock

Typic Five-loamy . Mehlhcno 15 Uy lovd s Coess Loon Cobbly Cobbles 20-30 be- 20—00” oven Modal
Srg ioeroils sived , mesic (kills) over cloy los 10” bedrock slow

)Ud sc Angiustolls) hocic l oam

Fochic F ive , nosteoril- Jackn)fe 15 Fans Loess Coon Cobbl~ Cobbles 0-OS be- 40-60” ‘-‘-mm Mode
Drg inenolls lov,tic . sesic over clay- 101, 10” bednoci slat

b a sic  on- clay slat

s, Finn-lousy , ilmome 10 Up lands Acid Loon Clay Soon - 20-40” Over 140dal
i].c soi’ r .’)I- nioed , onsic (hills) egocoos loon bedrock slat

I

--
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a - I - Continued ____________________________________________________
fTj aractenistics c - L ~~Tflr -s aol ioterprn tatioss

To ta l  50011 - Ruege of;
Coarse Fragments ab ln ea rn- Major Capability

permeability Permeability Drainage l i .; l d l lA  Subclass Major Soil Suitable Luod Treat-

II kind Percent ~~~~~ u~jlu Subsoil Sobstneas Class I qos fl y ~j~~~ nd I r n i giiidO/ Problems sent and Stroctares

It Ncoe - n t ’ , Moderate lsepveoicuv Good h igh Vic . lic , Eros ion;  Cross-slope opees; m ess -

mm V i e  lie , droughtisess due sgmt; in-rig. ngst.;
bile rangeland managesnvt

it Noon - 10-20” aver Mo,leratn I mpervious Good Lon Sin , IVe , Erosiov; shal- Rungebaod aavagenevt;
a bedrock Vie , iSs Ion over bed- residue mgmt , irnig.

ISe rock;dnought,- sasagemect
onss;alkal,oe
scbsoil

lt N Ile - 20-40” oven Moderate Impervious Good Lcn S ti c , ills , Eros,on;alka- Cross-slope opees;resc-

~mm line pan in lime pan Media. Vi e bile , lioe;nod.deep due 5gev ; cropping seq;
IVe oven doroyan; soil amendmeotn; irri g .

droughtisess ngnt;rungniaotd ngmt.

lIt None - 2 ,40” over Modenute Inpemocous Good Lou S Sic , ill e , Erosio n ;nod. Cnvss-s lcp e opers ;nns,.
p.m bedrock Medium Vie , I l l s , deep over bed- doe .sgnt; inn ig. mgnt ;

Sb iVe , nock ;dnoaghtk- rovgelaol ngtit .
It s  ness

Pine Nose - ci]”. Moderately Holenatel y Good Celia. VIe , lie , Erosive;  Cross—slope opers; nes ,-
manly mop~d rap id VIe Us , lroightioesv; doe agmt ; cropping seq ;
lone bile alka line soil amee,lsents; unr i g.

ngmt ; rargelasd mgmt .

Clay Soon - 20-4 0”  aver Moderatel y Impervious Good lou S ili e , bI le , Erosion; mod , Cross-slcpr vyers ; mess -
loan hm,lmock slow Medium bEe , lVe deep over bed- due ngmt ; cncppi og seq;

V ie rock rangelasi nonagrmevt

Veny Cobbles 35-08 iv 10-20” ocr Aolerutnb y Impervious Good Los V ,~~, Shal low over tuvgelanc naoageeevt
stony aol profile bedrock slot Vie , bolrock;stovy
s i l t y  ,rui],- s Vii, profile
cl ay

Cobble Cobbles 2S-35 be- 20-4 0” oVe n ;k;dee~ tc l y Impervious Good Coo IV,- , IVe Eronion;cobbly Crvns-nlv pe opers ;erss -
cloy los 10” bedrock sboo Vim , suhno il;sod , doe sgmt; cnopy svg set;
loam Si, , deep over bed- rovgel000 navogrmvnt

Vi m rock

- Cobbi~ Cobbles 0-05 Sc- U - IS ’  over Moderotely loperoi005 Good Coo to b il e , lI lt , Grosion;cluyey Cross-slope opees; nesi-
clan b a  10” ‘c- muc k 510, aol Ai gh lie , lie , subso il (cohbly doe mgst; cropping seq
or clay sboc lie , tic , in places) re-
lean lEe Go steicts eater

and roots

Clay Save - 20-40” vice Moderately ispervicov Good Coo G iVm , l ile , Erosion; sod . Cross-slope opens; nesi-

- 
booc bedroc k vloo Median Vim , bye deep oven bed- due mgmt; croyy~vg seq;

Vile rock nongelaed movagement
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ab ir Ill - Ca,st,oued

Soi l Rssoc iutiouo C lass i f i ca t ion  Per - PanTt io n lol l Gi aract er ls t ic s

So, l  Freeie a1,,~ 05 (ca n e Fragmeits
Map El eoa - free Major land Gerut Group - -I Parent e,nsrv Teuture

_________ 
lion Frec i - Season use ‘ e ’ ,ot im l.—ss C Famil y e l ; 2 ~~~ ions. ~~~~~~~~~~ Mat er,a l ,unta .e ”- s  Sabsoil kiod Peecn.it Prof i li baepth

16 4,000- 16-30 hO -l b Forest Mol l ic  Fine-loamy, mio ed . Ocrdmork Sc ;u l l a ,lJ ’ Oess I Loam Clap hose - 20-40” once
6.000 land 4/ )hup ludaifs mesic ,,s.v~ us,,s ; b~ n , s  loam bedroc k

iT ppic Argiudo lls )
aangclaod I

typic Fi ne-b oa mp .mi uod , h I s _ k r , SI, IJplaodi Loess N Nil  lean Stony Cobbles 2 c - i U  be- 1l.4i7 ’ acer
An g icero li s frigid lsei,iet u ,nsh as,. clap asd I~~ 10” kedrocb

- loan stones

Lith ic Loany-skr)etal , ~~ iS 1 1 ~~
.4
~ 

Loans N ieee stony Very Cobbles 35-88 ~n 10—20” over
irgicero lln mined . mesic Imasantuisnl t,ai,, s i l t  loam 5tO5~ and ‘e]l

,gn.aun s i l ty  stoaes
rook clap

loam

17 4,500- 12-16 011 - 130 Osingela~d CaL,, Fine , seotseril- Ga. It ‘ ‘ “ - I ’  Loe ns Loam Clap N ;., - 20-AS” aver
b ,000 Arg inero lls laniti c , tesic I - I  I’ oser loam - 

Cropland Uu ] i o l a t s ] i  bas ic
(boy and to s t e m )  I • c ’ 

irr igated
CaIn e F,nr-loa.y ,a,ced , Parrot 20 ;4 ’ lavds  t .- J Coarse Coarse N,uv n - d c - I S”  over

V rg ioe ro i ls  manic -h ,  Is-  ,gveuas sand y loam sandy bedrock
undulating rock clay
to itrepI loam

Cu bic Loamy—skeleta l , Gabico IS Sp lands Basic Geove l ip Grey Graoeb 2, - n, in ‘-20”
Aeg iuerolls s ited , fr igid (bills- ignncos loam A°° ’ ’  Up pro f i le bedrock

uvdo lat ivg rock c l O y
to very l a o
steep)

Typic Five , eontaor,I— 15 Uplands Loess Loam Clay bone - .;-. OiI” us m e

Angioenolls bositic , f r ig id (kills- over i-m je ,- ,k
level to basic
moderately
slU~ ing oci

Lalc,c Finn-boasy ,mixed , Eleore 15 )Ip buvli Oct d Sandy loam Coarse ‘. c - ac-to” - acer
Arg ,oenolis mesic (h,Iis. Icnv; - sn sandy - v u r v c t

r o l l i vg  I. e- . V c lay
steep) loam

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _
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• Coot isord
cteristics _____________________________ 

Suil Qualities and Interpretations
Total Avail- Ravgo of:

Coarse Enagneot s able ‘ater— Molar Capabi l,t y
Permeability Permeability lle,i,,,agn holding Subclass Major Soil Suitable 1,01 lee..,-

Ksv, l  Percent Praful, Depth Subsoil Subnteean doss Capacity 
~I~j,~

nd lne i gate1lhJ Problems meet aol tra, to te s

N,’ve - 211.0;l” ,c,’r Moderately Impensious Goad Los I ISO , - Erosion ;mod . Forest land sasagemen t
hej roo k s ,,u Media. Vie , deep over bed-

V im rock; steep
slope s

Cobbles 2ul .OS ho- 20-40” over Moderately b mpenvioas Good Lou iSe , - Mod. deny over Forest land mgmt;
avd l u  10” bedrock uloo SIc bodrcc i; stony rat~gelacd n000gemnot

stosns p ro f i l e ;  steep
slopes

35-00 in l;u -j;” over Moderately impervious Good Lw. SIn , - Shal l  00 00c r Ravgrlaod mu,sagenrn,

all.l profile -n,lns,ci sb on 5115 , bedrock; s t Ill
stones Ale profile; strep

slopes

5,10, - 2 0 - 4 0 ” over licdc m .itvl y baprrnious Goad Lao S bile , 1110 , Lrov,00 ; soden- Cross-slope opees; ens ,-

bedrock 010, Media. ISe , l ie ateiy deep over due mgmt; crvppisg seq ;
VIe bedrock nangeland mgmt .

p. 5. -n, - d c - l U ’  over Moderatel y lmpeevioos Gaol Los lye , lEe Eros ico ; sandy Ceoss-s bop e opee s ;  em ,-
,c,l m c c k  slav Vie , prof iie ;a lka l ine doe mgmt ; ceoppiv g seq ;

t i l e  subso i l ;  mod , ravgeband ogn~
deep over bed-

Grave l di - SO in 7-20” aver Moderatel y lspervioos Good Coo Vie , - Erosion ; shab- Rangeland niavagesent
p Ily pnof ,;n bedrock nlos VIle los oven bed-

None 21-411” over Sb . Impervious Good Lou S Vie - Erosion; c lay Rusge land management
bedrs. _k  Medium sobsoil en-

sceirts outer
5 roots; alka-
line subsoil;
mod leep seer
bedrock

no N, ,l,m - 40-60” oven Moderately impenv soun Good Media. ill e . ill e , Erosion; sondy Cross-slope opers . resi-

a, bedrock s los iVe , IVe profil e due mgmt; cecpp~vg neq ;

F V ie rongelund mgmt . 
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labIa 114 — Contisa,-dH at I I

- d l Assuol ation I I.n,5 V, ~ t y ~ - u I r e -  y, ’TIi~~
’ Soi l (~ iaYiItey[s t ics

Soil Fneeia on Caarsc Fragments

Map Flos s -  free Major land m u  000)-  ,,t Parent l’esturn Trotur e

U,LU ’lld’ ~XL —
~~~~~

—- 0i~ !i~ 
Snaios uae - ‘

~
_ - -°~~!i)G’ ~~~~~~~~~~~ - Scn,enj ’ dune. I o vln,,c- - ‘(O -,s ~~l Surface Soil ~~ 2L1 h i d  Percent Prof i In boptb

Slasibsa to 1* 4,5811- 18-14 hO.l20 llaogolanil I I.,, i v , - , .ost mer i l -  20 ‘ 1 101100 Carus O s i t  loam 1a~ Nall, - 20-40” 00c r

deep. fe ig id 5,5g0 krginerol ls bc , , i t ,c , frigid los., o , c e  kedrocb

soils sith C rop land I s i - n - II,,,,,

oobbl y (oerealu l— 5 , - m U  igonous

clayey sod dryland 1, - m e l t -  rack

loony sub - 
roblisg)

~:ntlr tu Lit hio I,, ‘ru - mi ned, 20 - i p l,cI ,Is Loris S Rocky loan Very Stoses do- OS in 10-20” over

steep s lopes Ang icerolbi Is ,gs d los,.  bas ,c rocky and profile bedrock
- I c - sand y cobbles

nearly n- - , ,  ~laY
lend to loam
no Ii ing I

la lo l o  Pine-boat , mixed , IS Upbasds ‘mrs  s i l t  isa S i l t y  ‘inn,- - 40-hO” 00cr

Arg ios  r~ - I .  t l , ~~
s J  llsna oier c l a n  bedrock

plains- basi c loan
,cydcl o r I n f ig l C’u ’ ss

to n i l l u l ,, 

- huock ;a nd 5/ lb ‘dplande Basic - - - 8—10”

p la ioi- r,,,k 
-

0150 F,o n , mov tme n , i -  IA 1l i’b a lsds (0055 Clay  i- lay ~~‘ - 40—NO” - . , e

she,atc.,, ’ ,nt bon,t~ o , frigid liaua ,,,er
plaits- t,,iss.
rollIng igneous

ue,dic L,tl,,c Loam). n,icd , Ion S Up lands Ices ’, 0,0,1 LcI numb , ‘i-~~’ ;c aim

hha p lcsemo In frigid (lxv, I,a’,i, loam b.4emui

p lains . ,gveOs s
o’idulat i m 0 l - -
I - ’  m eil i lIgI

19 5 ,000- l b-lA 60-110 Crep bood ,SnlJs Pxne-loamy .n,srd . I I c U y  Oi l Up bosds l Ie s . S Ss lt loan 511 ’ ’ ., ,,, , 20-10” o.mr

7 ,ooo (cerea l , Do e , s c c s - l l s  fr ig id 110,0 rms,aa ,am s ;oi

hay, gra inl p lo v. 5 m m  has , ,  is.. B
bevel t - -  igneous lu ,

RangelaOd 
rollimgl bedrock

T ypic Fion , m050mor,l- 20 ilp Iondu Soil 0 1  I t  l oam St an 1 Stones 10.35 be JO -Oh” c e

Arginenol ls i o n i t , c , V e i g u d  (p la teaus )  c’ s c - u s s s  C l o t  to.  10” ,t~’ - I t,, .if(
-ed m ,, k

Orthidic Fisn- IOamy , mined , Roscnorth S Uplands Loe s s S Silt lea. O s  It bone - - i,~ o’ ,rr
Dunioreolls frig id ( lava residua. ,,,am be,lr-,k or

(Lot mo) plains - teen bordpan
level tO basic
strong ly lgne005
slop ing) bedrock

bridic Ca bc i c  Fine , moVtmo ril- h loe boie S Uplands Residuum Silt loam Silty St ‘lIes 10-dId in l y -  OiI - i r e

Argiserol ls bco i t ,C . fri gid (lava over 510, and sorface basalt
plains- basic cobbles soil; 10’ bedmoni
bevel  to igneous IS in
strong ly hmdronb soil
sloping)

I~� -~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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114 - Co~s t m u ~ued
Iaractn eiut i c s  Soil Qualities a,,d lot Cr1’,-,- tat Coos

Tota l 60011- Va ,,g,- o f
Coarse fragments able Mater- Ma)s.e Io1,-m bu l s l y

em Permeability Permeability Drainage holding Sal,, l4is Major soil Suitable Land Treus-
Ill k,vd Pert,-est Prof i le  llopth Subsoil Substream Claus Capac ity ~~~~~~ ,~~~~~a te d _/ Problems mont and Struc ca res

- 20-00” 05cr 0100 i~~~ervoous Good Lou 5 liv , I l l s , knosion ;mod. C r o s s _ s l o pe o p ens; mci ,-
kednack Medium lEt , lt ie deep oven bed- don ngmt; sobiurfacr

S i c monk; clay t i l l u g e ;  rangel.nd mgmt.
subsoil

- Otooms 20-35 in 10-20” osen Moderately impensivus Good Las Eli , - Shalbon over llongebaaid managemevt
P sod profile bedrock Sb os V I e  bedro ck;eock y
P cobbles profile

7 N,,,,.- - 40-SO” over Moderatel y Imperv ious Good Median IVe , Ilir , Erosion Cros n- slo1e opers ; resi-
bedrock olou I h i gh Go il I c  due sgml ; nangeliol sgmt .

— - 0- 10” 05cr - lmpeevioov Good Lox Sills - Very sha b b y  Watershed use
bedrock 00c r c ,- ,i , - ’ .k

Some - 48-60” anon Sbox impervious Good Medium iV e , Ule , Erosion ; clay Crosn_ s lo re opens; nesi-
bedrock lEo , liii due mgst ; subsur face

VIm eilbag e; rungebond sgml .

a, N, ,yc - 10-20” oven nap id imperv ious Good Lea P i n , - Erosion; shal- Ran0eband management
bedrock t ie , 100 over bed-

S I lo , mock
5 1 15

RY N.’ ,,,- - 20—40” over Moderately impervious Good Medium lye , - Modenute outer Rangeland mgmt ; residue
P bedroc k slow V h s  erosion management

Sy nsoon S - Sc - 20- 35” oven Slow Impervious Good Lou 5 iVe - Moderate outer Rongeland eanageaevt
51 IOu III” nhyol itsc tall Median erosion; slum

bedrock permeab i l ity

it 110cc - 20 - 4 0 ”  over Moderate Impervious Good Medium SIn  - Mederste outer Rangeland ngmt; residue
— bedrock or S Hig h etosios management

hurdpso

lIp Stones 10-20 In 30-40” over Slow Impervious Good Los lEe - Moderate sater Rangeland aanagemevt
and vo nface basalt erosion
cobb les soil; 10- bedrock

15 in sub- 

a---- -.~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Tabl e 114 - Continued
Soi l Anuocisi tios Ci ssni fication Per- PositSon Soil idIasmet’xeist lcs

Soi l Pree w e age !’ on Coarse Fragments
Mop Eleva- free Major Land Great Group of Parent Teuture Teotu !.

Group s Sea. lion Pm — i - Seamen use on Sah1roup Family Senies~! Assn . Lavdscaye Material Surface Soil Subsoil Fiad Pemcmnt Profile Ilepth

oc ea

20 5,500- 15-25 20—80 Rav gebai id begin Pachic Fiv e-bo amy . •luel Ihonmirhb IS llplaods Loenn i Graenlly Gravelly Grand ZO OS in 00-40” 0 m m
8.000 Cryohoralls (hills- basic loam clap profile bedrock

Forest land level to i gneoou loan
otcep ) rock

Cu b ic b.oa.y-akelrtab , Sear la 15 PanS Al100iam m acd Ip CBi.eaier, Grucol 20-05 in h O e  -
Argi w eroll s s u ed , fri gid loam c1 ay p m of ml r

Typic Fine-iaamy ,mioed hianlee 10 Uplands Acid Coarse Sandy ‘,ose - 00-45” over ‘1

A rg in eno l ls fri gid (.000tains) igneous sasdy loam cloy bedrock
(Amg iudollsl rec k loam

Lithic Loamy-skeletal , Gahica 10 Uplandn Basic Gravelly Sm m y Om aic I 20-ho in 7-20” ove r
Argine rolln aiued, frigid (mawstains) igneous loam gravel l y profile bmdrncb

rock clay

Pachit Fnne—ioasy.Sioed Rullney 10 klluviab Gravelly Cri c ell y i-rI.snil) Grovel 20.5., in till”.
Cryoboro ll s fans Alluvium loam loam profi le

Ang ie Povh,c Fine-loamp,huoed Semont 10 Aplonds Loens S loam Gmone ll )’ V eace l  20-OS be- 40-60” over
Cryoherolls )mouetuinsl basic clay IsOi 10” bed roc k -

igneous loam in pro-
rock B i le

Skab bos to 21 4,000- 0-16 60-1051 Rangebasd Ar idio Lithic Loamy-skeleS a l , Sakeo sen OS Uplands Basic Stony loan Stony Stonos 20-35 in 10-20” over

oct -, deo p 9,700 Ilapbouenob ls mined , mesin (lava igneous clay cobbles pr suf ib e bedrock

soils with Crop land plains- rock loan and

st ony, loamy (isolated nearby graoe l

p rofi les on patches level to
gentle no of hay- ve ry
rotrex e ly grain— stee p)
steep pa sture)-
slope s irrigated Culcin Pacbmc Five-loamy,s,isel , Sqoua 20 Foss Alluvium Stony Icon Gory Stones 20-80 in 60”.

Arg xoeno l I s men lo (lousy- stony cobbles profile
ske leta l )  c lay and

loam gravel

Typic F ine-boamv ,Nised . sansyton 20 Fons ond Alluvium C r uv el ly  Gravelly Grovel 20-3 0 in so” .
liaplargids me sio ternuces lean d o lt profile

Lithic Loamy-s keletal , Hoot IS Fo es and A lbaviam Gravel ly Clay Gruenl 20 35 in Id - dO ” over
Haplarg idn m i n ed , frigid ,eeaces 1050, surface duripan

Miscella- 22 4,800- 8-lb 60-100 Rangeband - - Bocklavd Of OS Uy bo nd o aaa a l t  Var iable Variable cravel 0-SO in 0—SO” ocer

neous rocky 1.700 )ybatesosb heIr,’, I cobbles profile basalt

soi ls on Forest and bedrock

strong to lsnd 4/ stones

eo tmeme ly (scattered)
ste ep
slopes. - 

~~~~~~~~~~~ ~~~~~~~~~
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~~ist1 cs Sell Qbia l,. t ,en so,1 lot rcy em ta t  ions
total R s a , i -  Ran51c .,f~Coarse Frag ments able hat re - Mo ,‘n I a;’abil itp

p. Permeability Permeabil i ty Drainage holding Sul,slass Majon S0CI Suitable Land Treat-
1± ._~siiL Percent Prof i le  lbepth Subsoil Subst ream Class Capacity 

~~~~~ ~~~~~
u~~~~’ Problems cent and Structures

Il, Grasel 20-35 is 2,1- a ,” 05cr Mode rately Impervious Good Los VIe , - Erosion; Ramge land managemen t
prof i le  bedrock slas O I l s  ge x oel l y

pa’efi  Jr

.ey ce.,s,- l 20-OS in cc” . Moderately Moderatel y Good Medium VIe , - Fr oni on; al ka- Rangelond 0000gemrnt
profile nl,,s sbo s P115 line subsoi l ;

gravelly and
ckannerp pro-
f i le

- 20-40” oeer Mo,leratml~ imprrciouo Good Len iS,’. - Erosioe;nandy Ravgrbaod and forest
bedrock slos S i r  profile; mod , land managemest

deep aver
bed rock

Gravel 20-sO in ‘- 20” ,,,rm Moderatel y i mpervious Good l u  VIe , - Erosion; nhal- Rungeland management
slip prof ile hedr,,ck slum V Ile low over bed-

slip ,;naveb 20-35 in i O n  Rapid Rapid deed and Medium She - Erosion ; Sangeland management
profile nomeshat gravell y pt-o.

excessive file; climate

SlI p frond 20.5 be- 40-60” over ‘i,,,i,-,, i t,- i , Impervious l;eod and Los Ole - Erosion ; Pores’ lend and
tow IS” bedrock sI,,o someihut Medium gravell y rongeland m000gement
is pro - es,cns,,c Profile
file

p St000s 20 - 33 in 10-20” over Moderatel y Imp ervious Good Eon V h s , - Shallow oven Rangeband savagemeol
i cobbles yes ’’ In bedrock nI , ’u SI Its bedrock stony
I and prof i le

gravel

p Nt v” .- . 20-SO is 1,0” , Moderatel y Moderatel y Good 1,5 0 Ule , - Erosion;u l ko - 000gelani. management

~~ cobbles profile slow sbos Svliae IVe , lin e;vtony
P aol Vis profile
• gravel

cell, 
~;eas e 1 2,1 -33 in bO”. Moderatel y Moders,trl 1- Good Medion Se , I l l e , hr,,n,,,e , ol ka- Riogeland mget ; cross-

p ‘eof,i,’ slow slew Vim lye , live; gravelly slope opens; revidoe
m lIe p r o f i l e ;  mgmt; cm nppivg seq ;

drooghtives s soil amerds; ,ee,g. mgtnt,

Gravel 2,) 3:, in 12-20” oice ol,,u Impervious Good Ion Pin , - Shallos over nungeband m000gement
n,,rfacn duri pan itt doripun S l i t  lonipon;

grave l l y  sur-
face so, i ; m i a y
to Psoi l

n oble - r i o , -  I 0-HO in 0-10” o v e r  - lmperol,tus Good Seep los Sills - .b , ,II ,,s ,,vrr -

cobbles ‘r,,t ,ic !,is .,It I,,’,) n,’
and bedrock

:i. ~lIi ~,z~;_’ - 
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hO o f 11 Table 114 - Continued

Soil Asnocfation Classifica tion Per- Position Soil ~~ar.cterIstic m 
—I

cent- “1
Soil Fr.aae age~! on Coarse h’r.gmenta

Map Elena- free Mijor Land Great Group of Parent Texture m ature P

Group s 
~~~ 

t kon Peevi - Season as. or Subgroup Family Ser ies~/ As se’~ l,an45p~~~ 
Material Surface Soil ~~~~~~~~ kind Percent Profile D.pth _:.~

_Peet 
~~~~~~~

Modera t e ly 73 3,800- 22-50 70-130 Forest A rgiu o ro ll s Pine -loamy , clued , - 100 llp lands . folcaisic - - - - 20.50” over

deep to 7,500 land 4/ plus mind ashy over loamp , hills 0 ash and bedrock

deep, fn ig ic* Vi tramdepta m i ned , fr igid mountains Locus N

as6p soi ls Saogm b asd Hap losenoh is basic

aith loamy 
igneows

subsoils ow 
roc k

moderate to
ex t remely
stee p
slopes,

Miscel la- 24 6 ,000- 18-60 None Other Cryandeptn Ashy over booAy - 000 Uplands Sedimentary - - - - 0-ID” 05c r

• oery 12 ,000 p lus (mountains) N igneous bedrock

cold rocky Forest Cypschrepts rock

soils on laud 4/ and
stro ng to Cryorthods

esteemely Rausgeland
steop
slopes -

Shal low and 25 h,000. 10-30 30-90 Raogeland lypic Fine-loamy mined, 2S Mouetsi,.- Mooed Stony loam Cobbly Stones 20—35 05 35-hO” over ti

moderatel y 11 .000 Angiwerolls frigid side basic clap and profile bedrock
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~A Penin t (os  Soil ~aaliti.s and Interpretations
liotal Avail- Hange OF,

Coars e Pragm eo cu .62. Hater - Major Capability
Perme ability Permeabil i ty Orui va ge holdin g Subclass Major Soil Suitable Land Treat-

lin,j Percent Pro file Depth Suba,ail Substrea. Class Capacity 2~ L~~ 
ln n igatedut~ Problsmw cent and Structures

- - 20-60” acer Modenat. - Good Low to She , - Erosion; 001- ContinUed forest lasd
bedrock Medium Sin ceasic ash ma- managament.

tenial, Moves
o it h serious
ground dis-
turbance

- - 0-10” oven Moderate to - Gaol Lou Si l ls  - Shallow over Continued forest land
bedrock impervious bedrock; stenp management protection

slopes . Cold of all re000rceo
clima te; Sigh
elevat io ns;
steep slopes.

Stones 20- IS in 36-60” over Sleo impervious Good Medium Gls - Droug htin oss ; Rangeland naoagexcst
and profile bedrock 5 Low climate; ecu-
Cobble s slow

Stones 35.” in 10-20” oc r Rapid impervious Good Ve ry low Pin - (Iroughtisens; Rangeland management
V uod profile bedrock climate; era-

grocel sion

Cobble s 3S in 111-30” over Very slos imprecious Good Los V h s  - Droaghtiness; Rosgeland maoagemcnt
topsoil c layny climate; cr0-

natoriol sion

p Gravel 20-IS be- 40-ho” over Rapi d Very rap id Socenhot Lox lie lye , Drosighti sesa; Rangeland and irrigation
lox 10” itt gravel excessive IVc climate management
profile;
so below
-IS-hO”

P Grave l  2S- 3S in hon Rap id Rap id Good and Medium Sic - Drooghtinens; Rangeland management
profile somewhat climate; dee-

\ ovm - 20-30” over Moderatel y i xperv~ ouv Good Len iVe , - Erosion; nod . Ramgelard $avxgeeent
bedrock 5100 Vie , deep over bed-

Vi le  nucb

bonn - 20-30” oven Moderate Impervious Good Lea lye , - Erosion; nod. ROogeland wanagrnent;
bedrock i h i e , deep over bed- cross-slop e opers; reni-

Vie rock due mgmt ; croppisg seq .

None - 36-ho” aver Moderately Very rapid Good Medium Ihi e , - Erosion Cross-slope opera ; reni-
cobb les aod slow 141gb lye , due mgmt; cropping neq;
gravel t ie rangelmaid managemeot 
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S lab ln 114 - Ccnninued
Soil Association Classif icat ion Pen- Position Soil ~ ianoctenistlcs

cent - —

Sail Feeeoe age,Y on Coarse fragments

Map Elena- free Major Land Great Group of Parent Texture Te v twre P4

~~~~~~ ~ lion Prec i - Seanuo use or Subgroup Family Ser ies.~! 8555 . LandscRpG Material Surface Soil Subsoil kisd Percent Profile Depth
se es

27 3 .000 - 25-60 0-80 Forest Arginerolls Lousy-skeletal . Py le , 100 llplands icid - - - - 40-hO” oven

9,000 land 4/ plus and fine to coarse- Graylock (mountains- igneous kedroci,
Serorthents loamy misS , frigid steep rock

Inhul Ion) Rerulfs slopes)

Rock land

25 3 .S00- 12-IS 100-140 Ratigeland Typic Fine-loamy , mio ed, Orowelee 30 Uplands Acid Coarse Course None - 40-60” ove r
7 .S00 Argiaeroll s esic (hills) igneous naiidy loa, san dy bedrock

Crop luisd rock clay

)cerealv loan

and hay)-

irri ga ted
Entic Coarse-luamy,sicrl , Rainey 20 Uplands Aci d Course Coarse Nose - 20-40” over

Iiap loxrrol l o mesic (hills- ign000s sood y loam s andy bedrock
stee p roelt b u s
south
slo pes)

Typic Fioe-lsany,mivnxl . 15 Uplands Acid Loam Clay None - 40-hO” over

Arg iwe nolls friaid (hills- igOeeus loan brIned,
under- rock
ate ly
s lop ing
to steep)

Calcic pine-loamy, mixed , Parrot IS Uplands Acid Coarse Cvarsr ‘,,,,,~ - 20-40” over
beg ineroll n manic (hills- igneous sandy sandy bedrock

undulating rock loam cloy
to steep) loam

Sridic Ca lc ic  F ine-loamy. nioed , Hun 10 Uplands Al l uvium Silt loam Loam Noise - 40-ho” over
org ioerolls manic (hills- impervious

nearly sediments
level to
stee p)

1/ Based on data suamarixed during 1966,
1/ OnLy soil series nones that hone a status as reserved , tentat ive , or estublished and listed.

X/ Di fferences of total  percentage in each soil association from 100 percent are inclusinos of other soils and land types.

1~ Foe the upland forest soils , the above ch arac ter isti cs and qoa lities hove been entended from a limited amount of survey data.
— bdditional data and laod use interpretations for forest soi ls are avai lable in the Forest Land section of SppendiO CIII . Land

Measures and Watershed Protection, These areas include National Porest and ad jacent son-Federal forest lands,

5 / Miscellaneous land types.
6/ Presently irrigated cropland.

SOURCE~ Notional Couperstive Soil Sons-dy.
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4 - Continued

~ ractar i n tL cs — Soil Qualities and tnterprntatisns
Tota l Avui l . Range of,

Coarse Fea nts able Water-  Majon Capability
• Permeability Permeability Drainage holding Subclass Major Soil Suitable Land Treat-
,~ k ind Percent i’ec f i lc  Depth Subsoil Swbstrea, ~~~~~~~~~ Capacity ~~~~~~~ ~~~jju4~~~ / Problems nest maid Structures

- - 40-hO” over Moderate - Good Low V Ie - lirosion;nith Continued forest land
bedrock to rap id imp roper management

land use
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V I e , rangeland management
SI IC

None - 25-40” aver hee1- rap id impervious Good aol Lou lye , ISe Erosion;sand y Cross-slo pe opens; nnsi-
bedrock sooeui.it V ie , prof i ie;mod , doe ngxt ; cropp ing seq;

eocessive V I s  deep over bed- rangelanl nunogesent
roc k

‘love - 10-60” ocee Moderatel y impervious Good Med ium i l l e, hil e . ErosiOo Cross-slope opens; reti .
bedroci , lo~ N hi gh ICc- , iVe due ngmt ; cropp ing seq;

Vie , eungelond saoage,eeot
- V I l e

Move — 20-40” over Molneutely Impervious Cvcd Lon iVe , iVe Erosion ;saody Cross-slope upees; resi-
bedrock slow Vie , peof ile;alka_ due ngmt ; cropp iog neq;

St i r  line subsoil; rangelasd management
mod, deep Over
bedrock

Noon - 40-60” over Moderate Variable Good Hrliux lile , l i m e . Erosion Cross-slo pe specs ; nesi-
impervious S h,0 i lSc , IDe due mgmt; cnoyy ivg  veq;
sediments Vie rangeland navagenrvt



range of adapted crops and production by adverse climatic conditions
resulting from elevations of more than 4 ,000 feet above sea level.
A large contiguous area adjacent to the Snake River, commonly
referred to as the Snake River Plain , l~.es mostly on gentle to
moderate slopes that adapt well to irrigation in places where soils
are suitable. Coarse fragments in the soil , cl imate, and soil profile
depth are most important in deciding proper use and management.

Table 115 shows the acreage and extent of the soil associa-
tions by states.

Interpretations and Evaluation

Table 116 relates the land capabil ity classes to the Land
Capab ility Map , figure 3. It mus t be realized that the Land
Capability Map is highly general ized and a specif ic  capabili ty class
on table 116 may not be shown. To determine the land capability
of any particular area, refe r to the soil association symbols listed
in the second column of the table and then locate the area of that
symbol on the Soil Associations Map , figure 23. Tab le 116 also
shows the acreag e and extent of the dominant land capab ility class
for practical segments of the landscape .

Classif ied on table 11 7 is the dominant water storage
capacity for each soil association in Subreg ion 5. Each class on
the table relates to a similar class on the regional map on Water
Storag e Capacity , figure 4. To locate those areas having contrast-
ing water storage capacity in the upper 5 feet of soil , refer to
figure 4, to figure 23 (the subregional Soil Assoc iation Map ) , and
to the following table. The class letter symbol in the first
column and the Soil Association Map numerical symbol listed in the
second column may be used to locate those areas having contrasting
water storage capaci ty. Complete utiliza tion of this storage can
contribute a more stable and sustained streamflow .
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Table 117 - Water Storage Capacity of Soils Generalized to the Soil

— 
Associations , Subregion 5, 1966

Classes of Association 1,000
Water Storage Capacity! ! ~~~y~~ols Acres Percent

Class A - Water storage
in the soil profile more 8 830.0 3.5
than 20,000 acre-feet
per township.

Class B - Water storage
in the soil profile 10,000 4-5-6-7 3,990.0 17.1
to 20 ,000 acre-feet per 9-16-23
township.

Class C - Water storage 1-2-3-10-11
in the soil profile 5,000 12- 13-14-15-17
to 10,000 acre-feet per 18-19-20-21-25 17,797.5 76.1
t ownship. 26-27-28

Class D - Water storage
in the soil profile less
than 5,000 acre-feet per
township. 22-24 780.0 3 .3

Total 23 ,397 .S 100.0

!/ Measurement of water storage capacity is l imited to the upper
5 feet of soil or to bedrock .

Source: National Cooperative Soil Survey .

Cover and Land Use

The four major cover and land uses as defined in the
glossary and explained in the introduction have been summarized
by acreag e and ownership on tables 118 through 121. These broad
categories have been determined both on the basis of cover and use.
Crop land is more specif icall y a use category. Fores t land has mor e
than 10 percent forest cover. Rangeland areas have broad range
cover characteristics. Other land includes land spec ifically based
on use, such as urban as well as that based specifically on cover
characteristics such as rock and sand dune areas . The four major
categories have been generalized for presentation on figure 24.
Since this information has been generalized , isolated areas of
diff eren t cover and uses may occur with in the broad patterns .

Cropland

The major part of the crop land in Subreg ion S is irrigated
and under an intense level of management . Cash crops consist
mainly of sugar bee ts , potatoes , apples , prunes, wheat , and alfalfa.
There are many other crops common to the area , such as onions
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Table 1)8 - Cover and Land Use by Ownership. Subreg ion 5, 1966

— Ounership Cropland Forest Land Rangeland Other Land Tou T”
(1,000 acres)

Department of Agriculture
Forest Se--ice - 3,024.7 1 ,234.2 210.4 4,469.3
Other Agricult ure - - - - -

“I 
- 3.024, 7 1 ,234.2 210.4 4,469,3

Department of the Interior
Bureau of Land Management - 336,0 10 ,287,7 219.2 10.842,9
Bureau of Indian Affairs!’ 11.0 - 271.9 6.9 289,8
National Park Service - - - - —

Fish ~ Wildlife Service - - 1.2 - 1.2
Bureau of Reclamation - - 443.6 26,7 470,3
Other Inter ior - - - — —

11,0 336.0 11 ,004.4 ~~~~ 11,604,2

llepartment of Defense - - 39,9 8,2 48.1

Other Federal - - - .2 .2
Federal Subtotal 11,0 3.360,7 12 ,278.5 l’7l’T~’ 16 ,121.S

State .5 231.5 819,2 94.9 1 ,146,1

County - 1- 0 - 26.3 27.3

Munici pal - - 1.0 13,2 14,2

Public Total 11.5 3,593,2 13,098.7 606.0 17.309,4

Private Total 1 ,617,4 597.3 3,740.0 133.4 ~~c0B8.1

Total Land Area 1 ,628,9 4,190.5 16,838.7 739,4 23 ,397,5

1/ Private lands held in t rus t by the Federal Government.
Source, U.S.D.A. Conservation Needs Inventory and U.S.D.A. Forest Survey adjusted by the

Land and Minerals Work Group.

Table 119 - Cover and Land Use by Ownership, State of Idah o , Subreg ion 5, 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1,000 acres)

Department of Agriculture
Forest Service - 2,097,0 537.0 183.9 2,817.9
Other Agriculture — - - - -

- 2 ,097.0 537 ,0 1 83 , 9 “)~~‘iT’9

Department of the Interior
Bureau of Land Management — 230.0 4,570,2 74.9 4,875,1
Bureau of Indian Affairs!’ — - 139 .3 6,2 145.5
National Park Service - - - - -
Fish 9 Wildlife Service - — 1.2 - 1,2
Bureau of Reclamation - - 366.1 26,7 392,8
Other Interior - - - - -

— 230,0 5,076.8 5,414,6

Department of Defense - - 39.9 8.2 48,1

Other Federal - - - -~~ .1
Federal Subtotal “

~~~~~~~
‘ 2,327,0 5,653.7 ~)~~‘l 8,280,7

State  .5 228,0 549.9 76,6 BSS,0

County - - - 23.0 23,0

Municipal - - - 10.4 10 , 4

Public Total .5 2,SSS.0 6,203.6 410.0 9.169,1

Private Total 1,019.3 368.0 1 ,590.3 46,8 ~ ,D24 ,4

Total Land Area 1,019,8 2,923,0 7,793.9 456.8 12 ,193.5

j J  Private lands held in trust by the Federal Government ,
Source : U S D A .  Conservation Needs Inventory and U.S.D.A. Forest Survey adjusted by the

Land and Minerals Work Group .
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Table 120 - Cover and Land Use b y Ownership .  State  of ‘ievada , Subregion 5 , 1966

Ownership Crop land Forest  Land Range land Other  Land Total
(I~ OOO acres)

Department of A g r i c u l t u r e
Forest Service - 63.0 545.0 - 608.0
Other Agr icul ture  - - - - -

— ‘ —  
~TT s45.0 - 608.0

Department of the I n t e r i o r
Bureau of Land Management - - 1 ,066, 3 - 1 ,066.3
Bureau of Indian Affairs!’ 11.0 — 132 , 6 . 7 144 , 3
National  Park Service - - - - -

Fish B W i l d l i f e  Service - — - - -

Bureau of Reclama ’,ion - - - - -

Other Interior - - - - -

‘Ti’T ‘ lJ98, 9 ‘TY 1 , 21 0. 6

Department of Defense - - - . -

Other Federal - - - - -

Federal Subtotal  iT~’~ ~ Th’ 1 ,74 3 . 9 .7 1 , 818.6

State - - - - -

County - - - - -

Munic i pal - - - - -

Public Total 11.0 63.0 1 ,743,9 .7 1, 818.6

Private Total 131.2 - 356.6 lt, S 504 , 3

Tota l Land Area 142.2 63.0 2,100.5 17,2 2.322,9

Pr iva te  lands held in t rust  by the  Federal  Government ,
Source: l I .S .D .A .  Conservation Need s Invent ory  and U . S . D . A .  Forest Survey adjusted by the

Land and M i n e r a l s  Work Group .

Table 121 - Cover and Land Use by Ownershi p. State of Oregon , Subregion 5 , 1966

Ownershi p Cropland Forest Land R a n g e l a n d  Other  Lar..i To ta l
‘71 ,000 acres)

Department of Agriculture
Forest Service - 864.7 152.2 26.5 1 ,043 4
Other Agriculture - - - -

- 864,7 152 .2 26.5 1 , 043 .4

Department of the Interior
Bureau of Land Management - 106.0 4,651,2 144,3 4,9Dl,5
Bureau of Indian Affairs!’ - - - - -

National Park Service - - - - -

Fish 8, W i l d l i f e  Service — — - - -

Bureau of Reclam ation - - 77,5 - 77.5
Other Interior - - - - -

106.0 4,728.7 T~T’T 4,979.1)

Department of Defense - - - - -

Other Federal - - - .1 .1
Federal Subtotal ~~~~~ 970.7 4,880.9 i~~

’
~

- 6,022.5

State - 3.5 269.3 18.3 291,1

County - 1.0 - 3.3 4,3

Municipal - 1,0 2 .8  ‘ 8

Pub lic Total - 975 ,2 5 , 151 , 2 195.3 6 , 321. 7

Private Total 466.9 2 2 9 , 3  1, 793 .1 70 . 1

Total Land Area 466.9 1 .204,5 6,944.3 265,4 8,881.1

1/ Private lands held in t rust by the Federal Government .

~ource: U S D A .  Conservation Needs Inventory and U.S.D.A. Forest Survey &djusted by the
Land and Minerals Work Group .
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sweet corn , silage, barley , oats , pears , cherries , peaches ,
peppermint , and seed crops .

The nonirri gated cropland generally follow s a grain-fal low
rotat ion for the cash crop and various mixtures of a legume with
grass to provide hay and pasture in the rotation . In Idaho,
alfalfa seed is an important crop .

Table 122 shows the cropland acreage and extent by repre-
sentative categories of crops and fi gure 24 shows cover and land
use that locate the crop land area .

Table 122 - Cropland Acreage of Representative Categories of Crops by States ,
Subregion 5, 1966

Categ ories of Crops Idaho Oregon Wevada Total Percent
(1,000 acres)

Dryland Cropland
Forage Crops 222.0 13.0 - 135.0 8.3
Close grown field crops 44.0 28 .9 - 72,9 4.5
Total dryland crops l’~~5 - ~57~ ITT

Irrigated CroplandY
Forage crops 434.9 256 .2 141.9 833.0 S1.l
Cl ose growl) field crops 99.0 35 .9 .3 135.2 8.3
Row crops.&’ 306.8 130 .9 - 437 .7  26.8
Orchards and vineyards 8.9 2 .0 - 10.9 .7
Specialty crops!/ 4 .2  - - 4.2 .3

Total irrigated crops 1~ TT ~ T~ ’T5 T~7~
’ 1,421.0 1T~

’

Total cropland 1,019.8 466 .9 142.2 1,628.9 100.0

17 Does not include other land that is irrigated (tabl e 1 3 1) .
2/ I ncludes sugar bee,ts , potatoes , beans , corn, etc.
3/ I ncludes mint , vegetable seed, and other special and inextensive crops.
source : U .S.D. A .  Conservation Needs Inventory adjusted by the Land and Mi nerals Work

Group.

Forest Land

Forested lands cover 4,190,500 acres or 18 percent of the
total land area in Subregion 5. Within its boundaries, 24 percent
of Idah o, 14 percent of Oregon, and 3 percent of Nevada are
forested . Most of the forest cover is located in the mountainous
northeast por tion extending down slope until it mixes with the drier
sage and grasslands below .

Over 3-1/2 million acres or 87 percent of the forested
land is publicly owned. Of this , 83 percent is national forest,
11 percent Public Domain , and 6 percen t state owned . Priva te
ownersh ip of forest land amounts to 532,300 acres .

Tables 123 through 126 show the fores t lan d acreage by
type and ownersh ip for each state.
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Table 123 - Forest Land Acreage by Generalized Type and Ownership, Subregion 5, 1966

Noflc~~~ ercia3 Forest Land
C~~~ercia1 Productive Unproductive

Ownership Forest Land Reaerved Reserved Unproductive Total
(1 ,000 acres )

Forest Service 2,092.5 112.5 69.7 750,0 3 ,024 .7

Bureau of Land Menage..nt 65.0 - - 271.0 336.0
Bur eau of I ndi an Affairs !’ - - - - -

National Park Service - - - - -
Fish 8 Wildlife Service - - - - -
Bureau of Reclamation - - - - -
Depa rtment of Defense - - - - -

Other Federal - - - -

Federal Subtotal 2,157,5 112.5 69.7 1,021.0 3,360.7

State 179.5 - — 52.0 231.5

County 1.0 - - - 1.0

Municipal - - - - -
Public Total 2,338.0 112.5 69.7 1,073.0 3.593,2

Private Total 481.3 - - 116.0 597.3

Grand Total 2 ,819.3 112.5 69.1 1,189.0 4,190.5

1/ Private lands held in trust by the Federal Government,

~
‘ource : U.S.D.A. Forest Survey, Northwest and Intermountain Experiment Stations.

Table 124 - Forest Land Acreage by Genera l ized Type and Ownersh ip, State of Idaho ,
Subregion 5, 1966

?4oncoemercial Forest Land
C omnercial Product ive Unproduct ive

Ownership Forest Land Reserved Reserved Unproductive Total
(l ,000 acres)

Forest Service 1.277 0 92.0 42.0 686.0 2,097.0

Bureau of Land Management 37.0 - - 193,0 230.0
Bureau of Indian Affairs!/ - - - - -
National Park Service - ‘ - - -
Fish 8, Wildlife Service - - - - -
Bureau of Rec lamation - - - - -

Department of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 1 ,314,0 92.0 42.0 879,0 2,327 .0

State 179.0 - - 49.0 228,0

County - - - - -

Munici pal  - - - - -

Public Total 1 ,493.0 92.0 42.0 928,0 2,555,0

Pris’ate ‘tota l 300.0 - - 68.0 368.0

Grand Total 1 ,793.0 92.0 42.0 996.0 2,923.0

1/ Private lands held in trust by the Federal Government.

~
‘ource : U.S.D.A . Forest Survey , Intermountain Experiment Station .
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Table 125 - Forest Land Acreage by Generaliz ed Type and Ownersh ip, State of Wev ada ,
Subregi on 5 , 1966

Nonco ercial  Forest Land
Coemercial Productive Unproductive

Ownersh ip Forest Land Reserved Reserved Unproductive Total
(1,000 sci~i’t

Forest Service 16.5 8.5 5.0 33.0 63.0

Bureau of Land Management - - - - -

Bureau of Indian Affairs -I’ . - - -

lati ona l Park Service - - - -

Fish B Wildlife Service — - — - -

‘uremu of Reclamation - - - -

eparteent of Defense - - - - -

Other Federal - - - - -

Federal Subtotal 16.5 8 . 5  5.0 33.0  63.0

State - - - - -

:ounty - - - - -

~Binicipal - ~_, , ...._.

Public Total 16.5 8 . 5  5 . 0  33 .0  63.0

Private Total - - - - -

Grand Total 16 .5  8 . 5  5.0  3 3 . 0  63.0

,~J Private lands held in tru st by the Federa l Govern ment.
Source: U . S . D . A .  Forest Survey , !nte rm ow,tain Experi ment Stat ion.

Table 126 - Forest Land Acreage by Generalized Type and Ow ner sh ip. State of Oregon ,
Subregion 5 , 1966

Nonco erc lal  Forest Land
Conmercia l Productive Unproductive

Ownership Forest Land Reserved Reserved Unproductive Total

Forest Service 799.0 12.0 22.7 31.0 864.7

Bureau of Land Management 28.0 - - 78.0 106.0
Bureau of Indian Affair s-LI - - - - -
National Park Service - - - - -
Fish 8 Wildlife Service - - . - -

Bureau of Recl amation - - - - -

Department of Defense - - - - -

Other Federal - - - - -

Federal Sub total 827.0 12.0 22.7 109.0 970.7

State .5 — - 3.0 3.5

County 1.0 - - - 1.0

Municipal - - - - -

Pub lic Total 828.5 12 .0  22, 7 112 .0  975,2

Priva te Total 181.3 ,,_, ,,,, - 48.0 229.3

Grand Total 1 ,009.8 12.0 22.7 160 .0 1 ,204,5

1/ Private lands held in trust by the Federal Government .
!ource: U.S.D.A. Forest Survey . Northwest Exper iaent Station ,
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Timber Commercial forests total 2 ,815 ,300 acres , almost
100 percent softwood. Most of the inventoried volume is in
ponderosa pine and Douglas-fir with small amounts of true fir,
Engelmann spruce , and lodgepole pine scattered throughout the
higher areas. The remaining 1,375,200 acres are noncommercial
forest land , 13 percent in classified or other designated areas
reserved from cutting, the rest is unproductive.

Eighty-seven percent of the commercial forest land is in
the sawtimber class , 6 percent in pole timber, 6 percent in
seedlings and saplings, and only 1 percent is classed as nonstocked .
Except for some 100 ,000 acres in the reserved category , the forest
areas support some 35 billion board feet of commercial sawtimber.
This volume supplies raw material for the forest products industry ,
furn ishing 27 percen t of its total manufacturing employment .

Forest Range Forest range amounting to 3.4 million acres
represents 82 percent of the total forest land. Included in the
forest range are 2.4 mill ion acres classif ied as commercial land
and 1.0 million acres classified as noncommercial forest land.

It is estimated that 23 percent of the forest range is in
good range condition, 40 percent in fa ir condi tion , and 37 percent
in poor condition. Carrying capacity varies from 2 acres per AUM
to in excess of 40 acres per AiiM, with an estimated average of
15 acres per AUM . The forest range thus has an approximate
235,000 AIJM capacity of wh ich the pub lic accounts for 82 percent
and the private 18 percent .

The Federal Government has jurisdiction of 81 percent of
the fores t range , with 2,4 million acres managed by the Forest
Service and 329,000 acres under Bureau of Land Management control.
Private ownership accoun ts for 561,000 acres and 110,000 acres are
owned by state or county government.

They are primarily concentrated in the northeastern portion
of the subregion with lesser but significant concentrations in the
northwestern and south-central parts .

Forage species consist mainl y of sagebrush , antelope
b itterb rush , and mountain mahogany . Various other brush species
such as snowbrush , chokecherry , elderberry , and serviceberry also
occur. Grass understory is predominantly bluebunch wheatgrass,
along with p inegrass , Idaho fescue, bluegrass, and cheatgrass.
Sedges and various meadowgrass species occur in the open wetter
sites .

Forest range is generally characterized by gentle to
moderately steep slopes with elevations ranging from 2,300 feet at
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the desert fring e to jus t under 10,000 feet at Eagle Cap on the
northern edge of the subregion.

Other Uses Although only 18 percent of the land area is
forested , 65 percent of the total stream runoff originates here .
Tributary streams within the forest area are the location for most
of the fish spawni ng areas in the region.

These forest lands also forn a significant portion of the
recreation resource. In 1965 , there were an estimated 3.6 million
visits to forest lands , the majori ty being to State Park areas .
An estimated 400 ,000 hunter visits tallied in 1965 were on the
forest lands. The wood, water , forage , recreation , and wildl ife
resources supplied by the fores ted acres of the subregion are vital
to the economy and growth of the immediate area and contribute
significantly to the progress of the entire region .

Rangeland

There are 16.8 million acres of rangeland in the subregion
representing 72 percent of the total land area. Th is subregion
accounts for 29 percent of all rangeland in the reg ion . Tables
127 through 130 show the different categories of rangeland by
ownership and state.

Rangeland is spread extensively throughout the subregion
except in the forested mountain lands in the northeas tern part of
the area. It is interspersed with forest lands in the northern
and northwestern portions of the subregion and surrounds concen-
trations of agricultural crop land principally along the Snake River
and its confluence with the Boise and Owyhee Rivers . About 2.2
million acres or 13 percent of this range is in good range condi-
tion , 8.0 mill ion acres or 48 percent is in fa ir condi tion , and
6.6 mill ion acres or 39 percent is in poor condition. The range-
land has an estimated carrying capacity of 1.4 million AUMs, with
private range accounting for 27 percent and the publ ic range 73
percent.

The Federal Government has jurisdiction over 73 percent of
the range with 10.3 million acres administered by the Bureau of
Land Management, 1. 2 million acres managed by the Forest Serv ice ,
and 757 ,000 acres controlled by other Federal agencies . Privately
owned rangeland totals 3.7 million acres, and 820,000 acres are in
state and local government ownership.

Open grasslands and meadows containing perenn ial grasses
and forb types cover 1.8 million acres and account for 11 percent
of the range. It is estimated that 24 percent is in good condition,
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35 percent in fair condition , and 41 percent in poor condition .
The grassland areas have a gentle slope with smooth to irregular
surface and may be stony . They are located in the 8 to 16-inch
rainfal l  areas . In open grasslands , dominant vegetation is blue-
bunch wheatgrass , squirrel tai l , Sandberg bluegrass , and Idah o
fescue. Forbs are phlox , mountain dandel ion hawksbeard , lupine ,
and larkspur. Meadow lands contain Kentucky bluegrass , sedge , rush ,
meadow barley , and brome. The meadowlands account for a relatively
small part of the broad grassland category .

Sagebrush , incl uding all untimbered land where sageb rush or
similar shrubby species predomina te, occupies 13.8 million acres
and accoun ts for 82 percen t of the rangeland . It is estimated that
12 percent is in good range cond ition , 50 percen t in fai r cond ition ,
and 38 percent in poor condition . This range is dominated by big
sagebrush , wi th lesser amounts of shadscale , rabbi tbrush , and an
increasing amount of snakewood . Grass understory consists of blue-
bunch wheatgrass , squirreltail , Sandberg b luegrass , and cheatgrass .
Indian ricegrass and Western wheat are also important species .
Cheatgrass covers a large part of the Snake River Plai n , especial ly

Table 127 - Rangeland and Forest Range Acreage by Range Type and Ownership, Subregion 5, 1966

Federal 
State Grand

Category 81)4 PS BIA Other Total 
~~~~~ 

Private Total
“117000 acres)

Range land
Grasslands 538,3 430,6 12,3 6.1 987.3 96. 5 762 , 0 l , B4 S.5
Sagebrush 8,239.5 436.8 184.6 467.8 10.328,7 665.0 2,761,1 13 ,754,8
Brushland other than sage 509.9 

~~~~~ ..ZI! J.9.~! 
962.5 58. 7 216,9 1 ,238.1

Total 10,287.7 1 ,234,2 271.9 484.7 12,278.5 820.2 3,740.0 16 ,851.7

Forest Range!’
C~~~ercial Forest 58. 4 1, 788.5 - - 1 ,846.9 84.0 44S,3 2.576 2
Nonc o ercial Forest

Sub-alpine - 589,3 - - 589 ,3 2 .0  6.5 597,8
Desert Fringe 271.0 f’4.5 - - 335,5 23.9 109.5 408.9

Total (nosco ercial) 271,0 53,8 - - 924,8 25.9 116.0 1 ,064 .’

Total (forest range) 329.4 ,~~~~~ - - 2 ,”l.7 109,9 561.3 3,442,9

Grand Total 10 ,617.1 3,676 ,5 271,9 484.7 15 ,050.2 930,1 4.301,3 20,281,6

!/ Forest asd woodland grazed or potentially usable for forage production. Forest range acreage is  i n c l ude d  .. thin the
total forest s ta t is t ics  shows on t a b l e  123 ,

Source: U.S.D.A . Conservation Needs Inventory  adjusted by the Lasd and M i n e r a l s  Worb Group .
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Table 129 - Rangeland and Forest Range Acrea ge by Rang e Type and Ownership, State of Idah o , Subregion 5, 1966

Federa l Non-Federal
State G rand

Category 8LM ES BIA Other Total County Private Total
“ “IT ,ooo acres)

Range land
Grass lands  8. 4 237.0 11, 7 4 . 5 26 1.6 34.0 77.8 575.4
Sagebrush 4,509.8 187.0 109.0 398.3 5,204.1 487.9 1 ,456.2 7,148.2
Brushland other than sage 52.0 113.0 18.6 4.4 188.0 28.0 56,3 272.3

Total 4,570.2 537.0 139.3 407.2 5,653.7 549.9 1 ,590.3 7,793.9

Foresc Range!’
Commercial  Forest 37.0 1 ,316.0 - - 1 ,353.0 82.5 264.0 1,699.5
Noncossnercial Forest

Sub-al pine - 574.0 - - 574 .0 2.0 6. 5 582.5
Desert Eringo 193.0 3.0 - - 196 .0 20 .9 61.5 278.4

Total (noncommercial)  193. 0 577 .D - - 770.0 22,9 68.0 860.9

Tota l  ( forest  range)  230 .0 1 , 893 ,0 - - 2 , 123.0 105.4 332.0 2 ,560.4

Grand Total 4,800.2 2,430.0 139.3 407.2 7,776 .7 655.3 1 ,922.3 10.354,3

‘IT Forest and woodland grazed or potentially uiiEI~ for forage product ion . Forest range acreage is included w i t h i n  the
to ta l  forest s t a ti s tic s  shown on table 123 .

Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.

Table 129 - Rangeland and Forest Range Acreage by Range Type and Ownership.  State of Nevada , Subregion S. 1966

Federa l Non-Federa l
State N

Cat egory Bt).l FS BOA Other Total County Private Total
“Tl,OOO acres)

Rangeland
Grass lands 14.4 82.0 .6 - 97.0 - 59.0 156.0
Sagebrush 1 ,051. 9 220.0 73.6 - 1,337.5 - 297.6 1 ,635.1
Brushland other than sage - ~~~~~ 56.4 309.4 , .  309,4

Total  1 ,066.3 545.0 132.6 - 1,743.9 — 356.6 2,100.5

Forest Range!/
Conanercial Forest - 25.0 - - 2 5 . 0  - - 25.0
Noncommercial Forest

Sub-al p ine - - - - - - - -

Desert Fringe - 38.0 - - 38.0 - - 38.0

Total (noncolisnercial) - 38,0 - - 38.0 - - 38.0

Total (forest range) - 63 .0 - - 63.0 - - 63.0

Grand Total 1,066.3 608.0 132.6 - 1,806.9 - 356.6 2 .163.5

1/ Forest and wo ’T
~~djr~~~ 1 or potential ly usi~ le for forage production. Forest range acreage is included within ~We— total forest statistics shown on table 123.

Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group .

Table 130 - Rangeland and Forest Range Acreage by Rango Type and Ownership. State of Oregon , Subregion 5. 1966

Federal Non-Federa l
Sta te B

Cate gory BLM FS BIA Other Total Private Total
““

~
“'Tl,00O acres)

Range land
Grassiands 515.5 111,6 - 1.6 628.7 62.5 625.2 1 ,316.4
Sageb rush 3,677.8 39.8 - 69.5 3,787.1 177.1 1 ,007.3 4~97l.5Brushland other than sage 457.9 .8 - 6.4 465.1 30.7 160.6 656.4

Total 4 ,651 ,2 152.2 - 77.5 4 .880,9 270.3 1 ,793.1 6,944.3

Fores t Ranged!
Co ercial Forest 21.4 447.5 - - 468.9 1.5 181.3 651.7
Nonco ercial Forest

Sub-alpine - 15.3 — — 15.3 - — 15.3
Desert PriMe 78.0 23.5 - - 101.5 3.0 48.0 152.5

Total (nonco ercial) 78.0 38.8 - - 116.8 3.0 48.0 167.8

Total (forest range) 99,4 486.3 - - 585.7 4.5 229.3 819.5

Grand Tota l 4,750.6 638.5 - 77.5 5,466.6 274.8 2.022,4 7,763.8

LI Forest and wood l and grazed or potent ially usable for forage production . Forest range acre age is intloded within the
total forest statistics shown on i.jble 123.

Source: U .S.D.A. Conservation Needs Inventory idjuated by the Land and Minerals Work Group.
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where wildfires have occurred over the years . Annual precipita-
tion ranges from 4 to 20 inches wi th the greatest abundance in the
winter months as snow or winter rain.  The summers are hot and dry
making deep rooted vegetation most adaptable and valuable. Eleva-
tion ranges from 9,595 feet at Eagle Cap to 1,633 feet at the
Baker—Wallowa County line, with the average nearly 5,000 feet.

Brushland other than sage includes all untimbered lands
where mountain shrubs, except sagebrush types , represent predominant
vegetation and characteristically occupy the transition zone of the
lower mountain slopes , foothills , and pla teau areas . Th is category
covers 1.2 mill ion acres and accounts for the remaining 7 percent
of the rangeiand in this subregion . It is estimated that 15 percent
is in good condition , 41 percent in fair condition , and 44 percent
in poor cond ition. Annua l prec ipitation may vary from 6 to 30
inches wi th the greater part occurring dur ing the winter months as
snow. This type is found in small scattered areas from the driest
desert to the coniferous forest, and interspersed within the grass-
land and sagebrush types. These areas are frequently interspersed
with open stands of Juniper , bitterbrush , and sagebrush .
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Other Land

The other land use in Subregion 5 consists of 739 ,400 acres ,
or about 3 percent of the land area. This includes barren land
and rock in alpine areas that make up about 74 percent of the total.
Almost 21 percent of the total is urban , industrial areas, farm-
steads , airports , roads , and other miscellaneous use areas. About
5 percent consists of water areas less than 40 acres and streams
less than one-eighth mile wide . Table 131 shows the acreage and
extent of other land in Subregion 5.

Table 131 - Other Land , Subreg ion 5, 1966

Kinds of Land Use Idaho Oregon Nevada :~~i 
Percent

(1,000 acres)

Barren 340.2 204.3 ‘ 5.4 549.9 74.3
Roads and railroads 50.6 26.0 2.4 79.0 10.7
Small water!! 10.2 18.3 9.0 37.5 5.1
Misce 1laneous~ / 55.8 16.8 .4 73.0 9.9

Total other land 456 .8 265.4 17.2 739.4 100.0

!/ Water areas less than 40 acres in size and streams less than one-eighth
mi le  in width .

2/ Includes urb an and industrial areas , farmsteads , airports , and other areas .
~ource : Compiled by the Soil Conservation Service River Basin S ta f f .

MINERA L RESOURCES

The meta l l ic  mineral deposits in the subregion are located
in or near areas of igneous intrus ions and , hence , these intrusions
determine the distribution of mineral resources .

The Idaho part of the subreg ion is mostly underlain by the
Idaho batholith , a very large mass of intrusive granitic type rock
of late Mesozo ic and early Cenozoic age. The ba thol ith covers
Boise and Valley counties , and parts of Gem , Elmore , and Ada
counties , and outliers of the bathol ith composed of closely rel ated
igneous rocks occur in Owyhee , Wash ington , and Adams counties .
Washington and Adams counties are predominantly covered by Columb ia
River basalt of Tertiary age. Older volcanic and sedimentary rocks
of Mesozoic age are exposed along the Snake River Canyon and cover
a large part of Baker County . In the Snake River plain , most of
Elmore and Ada counties are underlain by Snake River basalt and
associated volcanic rocks of Quaternary age; similar Quaternary
volcanics cover a large part of Maiheur County, Oregon . South of
the river, the pla in is underl ain by the Payette Formation of
Tertiary age comprising poorly consolidated beds of sand, silt , and
gravels of lacustr ine and f l uvial origin. This formation also
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extends over parts of Owyhee, Canyon, and Payette counties , Idaho ,
and Maiheur County , Oregon . Columbia River basalt covers areas
in northwestern Owyhee County, Idaho , and adjacent Malheur County,
Oregon . The southwestern part of Owyhee County, Idaho , southern
Malheur County, Oregon , and northern Humboldt County , Nevada , are
covered by Snake River basalts and associated volcanic rocks of
Tertiary and Quateri’iary age.

The subregion has been an important producer of gold ,
si lver , mercury, and copper. There has been a small production of
lead , zinc , and manganese . One of the largest mercury producers
in the Pacific Northwest is in Washington County , Idaho. There
are important cement , lime , sand and gravel , and silica sand
industries in the subregion .

Mining is currently at a low ebb , but a very good potential
&.xists for future production . Approximate location of mineral
deposits and mining districts are shown on figure 25 and listed
in table 132.

Metals

Subregion 5 was formerly a large gold producer. Placer
deposits were the first worked and account for most of the early
gold output . Many of the early mining districts contained chiefly
placer deposits that have been depleted or exhausted; they have
seen little mining activity for many years ; other districts
containing lodes of silver and gold have known reserves , or are
believed to have some undeveloped resources that, under changing
economic conditions favorable to gold , may again become important
producers. Most of the potential for future production is in
areas of known mineralization or established mining districts.

The main stem of the Snake River in Subregion S contains
several gold placer deposits that have been worked periodically
mostly in the early 1900’s. At least seven localities are known
where placer work has been done along the Snake River; they are
near the mouths of King Hill Creek , Canyon Creek , Sailor Creek ,
Browns Creek , Shoofly Creek , Castle Creek, and Reynolds Creek.
Pas t production records are inadequate and probably do not accoun t
for much of the early production . From the records available , an
output of at least 7,000 to 8,000 ounces of gold is estimated .

The Silver City-DeLainar District , in the Jordan Creek
drainage, tributary to the Owyhee River, Owyhee County, was out-
standing in the early mining history as a silver producer and also
produced a subs tantial amoun t of gold. DeLamar and Silver City

• produced from 5 million to 50 million ounces of silver each , and
about 1 million ounces of gold from lode and placer deposits.
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Table 132 - M i n i n g  Dis t  r i f t s . Subregion S

Index Size of Districts - Production Plus Potential Reserves 1/
No.

Distr ict ~~~~ L)r aina ge Gold S i lver  Lead Zinc References

I Silver City- Ovyhee Jordan Creek , tr ibu- I !J 1 1/ 3 1/ - - Piper . A N . • and F . B .
DeLamar Gory to Owy hee River. — — Laney . 192k , Idaho

Gold , placer and Bur . Mines N Geol .
silver-gold lode Bull. II , 154 pp.
deposits

2 A t l a n t a  Elsore Headwater of Middle 1 2 - - - Anderson , A . L.
Fork of Boise R ive r .  1939 , Idaho Bur.
G o l d - s i l v e r  lode Mines N Geol . Paaph .
depos its 49. 71 pp.

3 Peatherville - do Headwaters of South 1 1 — - - Ballard . SM. 1928.
Rocky Bar-Pine Fork of Boise River. Idaho Bur .M ine s
Grove Gold placer and lode Geol .  Pamph . 2k . 4 1 pp.

deposits

4 Boise Basin Boise Along Moor e Creek, 1 - - - - Anderson . A. L . 1947 ,
t r i b u t a r y  to Boise U.S. Geol . Survey
River  gold placer  B u l l .  944-C ,
deposi ts .  Mo st pp. 119-139.
productive in the
regi on

5 Pioneerville- do In Grimes and Granite 1 3 3 - - Anderson . A L .  1947,
Centerv i lle- Creek drainages - U.S. Geol. Survey
Quartzb urg Mos t ly  lode depos i t s .  B u l l .  944-C , pp. 119-

Major producers 139 N Ballard , S M ,
1924 . Idaho Bur .
Mines Geol. Bull. 9
100 pp.

6 Grimes Pass- Boise Headwater s of Grimes - 2 - - - Anderson , A L .  -
Banner and Gran ste  Creeks .  1947 , U.S.  Geol.

Lode deposi ts  Survey B u l l .  944-C ,
pp. 119-139

7 N e a l - B l a c k  Elmor e Near Boise River , 2 - - - - Lindgren.  B . ,  1898 ,
Hornet Ada (main stem) east U . S .  Geol .  survey

of Boise.  Lode 18th Ann . Rep t .  P t .
gold deposits 3 , pp . 617-719

8 Deadwood Valley -teadwater of Dead- - 2 3 3 1/ 3 1/ Campbell , S., 1930 ,
wood River , tribu- 32nd Ann. Rept . of
tary to S. Fork of Mining Industry of
Faye t t e .  Lode Idaho
deposits

9 Horseshoe Gem Near Fayette R i v e r  - 2 - - - Anderson , A L .  • 1934 ,
Bend-West Boise at Horseshoe Bend . Idaho Bur .  Mines  I.
Vies (Pearl) Lode deposits Geol, Pamp h. 41 , 36 pp .

10 Mineral- Washington Headwaters of the - 2 3 - - Anderson , A L . ,
Cuddy Mtn. - Weiser River. Lode hagne r . l9S~ , Idaho
Heath deposits Bar. Mines S Geol.

Pa,nph , 95 , 26 pp.

11 Seven Devils Adamv Headwater of Indian - - 2 - • o ok . E. F., 1954 ,
and Wild Horse Creeks Idaho Bur .Mines S
tributary to Weiser Geol Famp h. 9~ ,
R i v e r .  Lode d e p o s i t s  22 pp.
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Table 132 - continued

12 f r n i i f o p i - ’  R a k e r  IIe .,dw at er s  of P i n e 1 2 3 3 — 1-S Staff . Oregon

Creek , tributary to 0_pt. of Geol .  5-
the Snake River , Miner. Ind . • 1939.
Lod e ivy. ’, i t s ,  Bull. 14-A. Oregon

Metal Mines Handbook ,
pp 13- 110

13 Bake r do Lower I’ -sdi- r River 3 - - - - do
B a s i n .  l 1 a ~ er and
lode deposits.

14 Cable Cove- do Upper Powder River 1 2 3 3 — do
rifLe r Basin. Predominantly
reek- p lacer depO sits with

Su aptor a few lodes .

15 Up per-Lower do Burnt  R i v e r  Bas in .  3 3 — — - do
Burnt  Ri ver P l acer  and lode

depos i t s .

lb Mormon Basin Baker- Dixie Creek Basin. 1 3 - - - do
Malheur Placer deposits.

NEVA DA

Mounta in  E I k o  Upper Owyhee R ive r  3 2 1 - - Granger , H. E.
i t s  Basin. Lode deposits. Bell , Simmons , S

Lee, 1957. Nevada
Bur .  Nines  B u l l .  54
190 pp.

IS Jarb id ge Elko Jarbid ge R i v e r  Bas in , I 2 - - - Granger . U. S . ,
tributary to Bruneau Bell , Sin,mons . N
R i v e r .  P lacer  and Lee, 1957 , Nevada But .
lode deposits. Mines Bull. 54 , 190 pp.

19 Edgemont do Bull Run Creek 2 - - - - do
drainage . tributary
to South Fork Owyhee
R i v e r

20 Tuscarora do Upper South Fork I 2 - - - do
Owy h ee R i v e r .  Lode
deposits. Some mer-
cury deposits.

21 Ama do Headwater of Silver 1 2 - - - do
Creek, Lode deposits

22 Cornucop ia do South Fork Owyhee - 2 - - - do
River  basin. Lode
depos its.

Si ze
Index Gold (Troy ouncesi Silver (Troy ounces) Copper (Net tons) Lead (Net tons) Zinc çNet tons)

1 100,000 - 1 ,000,000 5,000,000 — 50 ,000 ,000 100 ,000 - 1 ,000,000 100 ,000 - l ,00O ,000 T~OTO00 - l , 00O ,000

2 10,000 - 100,000 100,000 - 5,000,000 10 ,000 - 100 ,000 10 ,000 - 100 ,000 10 ,000 - 100 ,000

3 1 ,000 - 10 ,000 1 ,000 - 100,000 1 ,000 - 10 ,000 1 ,000 - 10 ,000 1 ,000 - 10 ,000
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The Boise River Basin has contr ibuted an important amount
of gold and silver production ; the Atlanta District , near the
headwaters of the Middle Fork , produced about 385 ,000 ounces of
gold , and 100 ,000 to S mil l ion ounces of si lver from lode deposits ;
the Featherville-Rocky Bar-Pine Grove District , near the headwaters
of the South Fork , produced about 300,000 ounces of gold and more
than 100,000 ounces of silve r from lode and placer depos its. The
Boise Basin District on Mcore Creek has beera one of the major gold
placer areas in Idaho; production has been aproximately 2,300,000
ounces of gold , mostly from placers , The Pioneerville-Centerville-
Quartzburg District , on Gran ite and Gr imes Creek s, produced abou t
425,000 ounces of gold and 40 tons of copper , mostly from lode
deposits . The Grimes Pass-Banner District has produced more than
100,000 ounces of silver from lode deposits . The Neal-Black Hornet
District , on the main stem of the Boise River, east of Boise, has
produced about 30,000 ounces of gold from lode deposits .

The Deadwood District near the headwaters of Deadwood River ,
tributary to the South Fork of the Payette River , has produced
280 tons of copper, more than 100,000 ounces of silver , 1,000 tons
of lead , and 1,000 tons of zinc . The Horseshoe Bend-West View
(Pearl) District, near the main stem of the Payette River , has
produced more than 100,000 ounces of silver from lode deposits.

The Mineral-Cuddy Mountain-Heath District , on the upper
tributaries of the Weiser River , has produced 170 tons of copper
and more than 100,000 ounces of silver; some iron ore has come
from Iron Mountain and Cuddy Mountain. The Seven Devils District ,
on the headwaters of Indian and Wild Horse Creeks , has prod uced
5,000 tons of copper .

Baker County , Oregon , is an important mining area. The
county has produced about 400 tons of manganese , a few hundr ed
tons of copper and lead , and a very substantial amount of gold and
silver. It also produces limestone for cement and lime manufacture .

The Cornucopia District , near the town of Cornucopia , near
the headw aters of P ine Creek , produced about 280,000 ounces of gold ,
1,090,000 ounces of silver , 321 tons of copper , and 52 tons of lead .
The Baker District , near Baker in the Powder River Basin , produced
about 6,000 ounces of gold. The \-‘irture area, included on figure
25 under the Baker District , produced over $3.3 million in gold.
The Cable Cove-Cracker Creek-Sumptor District , in the upper Powder
River and tributaries , produced about 397,000 ounces of gold ,
347,000 ounces of silver , 17 tons of copper , and 12 tons of lead .
The Upper Burnt River-Lower Burnt River District , in the Burnt
River drainage , produced about 5,000 ounces of gold and about
1 ,000 ounces of silver. The Mormon Basin District , in the Dixie
Creek drainage , tributary to the Burnt River , in both Baker and
Maiheur counties , produced about 121 ,000 ounces of gold , 23,000
ounces of silver , and a few tons of copper.
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The part of Elko County , Nevada , included in the subregion ,
contains several mining districts . The Mountain City District
located near the town of Mountain City on the upper Owyhee River
produced more than 100,000 tons of copper and 1 mi l lion ounces of
silver from lode deposits; the Jarbidge District in the Upper
Jarb idge River drainage , tributary to the Bruneau River, produced
about 218,000 ounces of gold and more than 1 mil l ion ounces of
silver . The Edgemont District in the Bull Run Creek drainage ,
tributary to the South Fork Owyhee River , produced about 49,000
ounces of gold from lode deposits . The Tuscarora District near
the town of Tuscarora, in the Upper South Fork Owyhee River drain-
age , produced about 100,000 ounces of gold , more than 1 million
ounces of si lver, and several hundred flasks of mercury . The Ama
District at the head of Silver Creek , tributary to Bull Run Creek ,
produced more than 1 mi ll ion ounces of si lver. The Cornucopia
District in the South Fork Owyhee River drainage produced more
than 100,000 ounces of silver.

Noninetals

A large variety of nonmetallic minerals exists in the
Central Snake Subregion 5; however, except for construction
materials used for roads and buildings , only small amounts of non-
metals have been produced because of lack of adequate markets within
economic range. Principal products are sand and gravel , limestone,
crushed rock , silica , and clay . Other nonmetallic minerals
occurring are diatomite , barite, garnet , gem materials , gypsum,
and mica.

Sand and gravel deposits are widespread. They are mostly
alluvial in origin occurring as gravel bars and ter faces in and
along the present stream channels . Former dredging operations
have left enormous deposits of gravels as dredge tailings. Readily
accessible deposits are used for road construction and repair.
Aggregate deposits close to a market or near urban centers are
mined on a commercial basis.

Stone has been produced as dimension stone , crushed rock ,
and cement rock . Crushed rock used as aggregate and road stone is
quarried mostly fr om basalt flows . The quarries are genera l ly
worked only when rock is needed locally . Dimension stone is a
minor product. A sandstone quarry located at Table Rock southeast
of Bo ise , Ada County , produced dimension stone in the 1920’s and
prov ided stone for the State Capitol. Cement rock includes lime-
stone, shal e or s late , and si l ica rock , all used in the manufacture
of portland cement. Limestone deposits are found in northern Ada
and adjoining Gem counties , and along the Snak e R iver in Wash ington
County , Idah o , and in Baker County , Oregon . Limestone is used for
manufacture of lime in Canyon County southwest of Boise, and in
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Baker County at Wingv ille , northwes t of Baker , and for cement
manufacture at Lime , Oregon

Common clay is available at many localities in the subregion .
— Clay depos its in the vicinity of Pay ette and Boise , Idah o, have

been mined to supply brick plan ts at these local ities. Silty clays
near Hagerman are mined and used for pottery and other ceramic
objects. Clay and shales are also widely available in Baker County,
Oregon.

Diatomite depos its are widespread. Only a few hundred tons
have been produced , but the deposi ts are a significant potential
mineral resource. Diatomite is found in Ada and Boise counties
near Boise , Idaho , in the Boise River drainage; in Elmore County
near Glenns Ferry and King Hill; in Owyhee County near Reynolds ,
Succor, and Pup Creeks; and in Washington County near Monroe Creek
and the Weiser River. Deposits of diatomite occur in Oregon east
of Baker in the Powder River drainage, and in the Maiheur River
dra inage bas in near Beulah and Harper.

The most productive gypsum deposits in Idaho are in
Washington County , Idah o, along the Snake River about 30 mi les north
of Weiser. The gypsum beds are just above the river level. Gypsum
has also been produced from Iron Mountain east -of Mineral. Production
has been small.

Among the largest silica sand producers in Idaho , the
operation about 4 miles south of Emmett in Gem County , has been a
steady producer for many years . Other silica deposits are located
near Weiser in Washington County .

Mineral Fuels

Search for oil and gas has been more extensive in this part
of Idaho than in any other section of the State. The Payette
Form ation and Idah o Group have shown traces of oil and gas . In
the Payette-Weiser area one exploratory well  is reported to have
yielded 75 million cubic feet of gas per day for a short per iod.
Exploratory wells have been drilled in Washington , Pay ette, Canyon ,
Gem , and Owyhee counties , but no commercial quantities of oil or
gas have been produced .

Coal-bearing formations are found in the subregion. The
Horseshoe Bend coal f ield has produced a small amount of coa l .
This field is in the drainage of the Payette River near the town
of Hors eshoe Bend , Boise County , Idaho. Thin beds of lign ite and
subbituminous coal occur in an area 15 miles long and 1 to 5 miles
wide along the east side of the river. A small amount of coal was
produced several years ago for local consumption . Coal outcrops
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are pr esen t in the Reynolds Creek and Succor Creek drainages in
Owyhee County , Idah o , and in the Powder R iver drainage near Goos e
Creek in Baker County, Oregon ; none of thes e occurrences has been
productive .

Presen t Mineral Industry and Outlook for the Future

Metals

Gold Presen t ly , the principal gold producing areas in the
Central Snake Subregion 5 are Owyhee , Boise, and Gem counties ,
Idaho; Baker County, Oregon ; and Elko County , Nevada. The current
gold production is at an alitime low , as it is in other parts of
the Columbia-North Pacific Region due, in part , to the imbalance
between produc tion cos ts and marke t price. Gold was th e metal of
highest value produced in Gem County in 1965; production of 384
ounces of gold came from the Gem State Consol idated M ines , Inc.
Exploration and development work were active in Boise County .
Owyhee County y ie lded $200,000 in mineral products in 1965; gold
led in value for metals produced. Gold was recovered f rom ore
shipped from the Silver Star mine near Contact , Elko County ,
Nevada , in 1965.

Many of the placer go ld districts that were bonan za producers
in the early years of mining are now depleted or nearly exhausted
and a revival of productivity is unlikely . However, some lower
grade placers and numerous lode deposits still have potential for
future production under a more favorable economic climate for gold
mining . Under improved conditions , gold production would doubtless
increase sub stantia l l y .

Silver, Lead, and Zinc Present production of silver , lead ,
and zinc is very small despite the history of bonanza silver pro-
duction from the Silver City District of Owyhee County in the 1860’s
and early 1870’s, and again in the early 1900’s. Present produc-
tion comes chiefly from the Gem State Consolidated Mines , Inc . in
the Pearl-Westview District , Gem County , where 929 ounces of silver
and a small amount of lead and zinc were produced in 1965. Other
counties with some silver-lead-zinc production in 1965 were Boise ,
Owyhee , and Washington counties in Idaho; Baker and Malheur counties
in Oregon; and Elko County , Nevada . The greatest future potential
for silver-lead-zinc production will continue to be from these
coun ties.
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Copper Princi pal copper production has come from
Washington County , Idaho , and Elko County, Nevada . During 1965 ,
in Elko County , copper was produced from the Silver Star mine in
the Contact District and in Washington County copper was shipped
from the Railroad mine in the Heath District . Exploration was
active in Adams and Wash ington counties , Idaho. A small amount of
copper was recovered from concentrate shipped by the Gem State
Consol idated Mines , Inc . in Gem County .

Future potential for copper production is in Washington and
Adams counties , Idah o, Bakcr County , Oregon, and Elko County ,
Nevada . Production will probably be small  as compared with some
other parts of the Columbia-North Pacific Region .

Mercury The most productive mercury mine in the Columbia-
North Pacif ic Region is in Subregion 5.

The Idaho-Almaden nine near Weiser , Washington County, Id aho ,
has produced more than 15,000 flasks of mercury since discovery in
1936. The property is presently owned and operated by Rare Metals
Corporation of America , a subsidiary of El Paso Natural Gas Co.
In 1965, this mine produced 1,059 f lasks.

Future potential for mercury production is good . Washington
County has several areas of mercury mineralization north and west
of the Idaho-Almaden mine that might be developed . Exploration
for additional ore is current ly in progress.

Iron Ore Currently , the principal iron ore production in
the Columbia-North Pacific Region is in Subregion 5. The Iron
Mountain depos its are about 20 miles north of We iser , Washing ton
County, Idah o, in the Mann Creek drainage . From 2,000 to 6,000
long tons are sh ipped from these deposi ts annual ly.  The Cuddy
Mountain deposits are on upper Pine Creek near Cambridge,
Wash ington County.  A few thousand tons were sh ipped annually from
these deposits. The Porter Bros. Corp . ship a small tonnage of
magnetite iron ore annual ly from their stockpile of b lack sands
accumulated at Lownian, Boise County .

Nonmen tals

Sand and Gravel Production of sand and gravel probably
ranks first in tonnage value of minerals produced . Total produc-
tion for Idaho in 1965 was 12.2 million short tons valued at
$13.2 million . In 1965, sand and gravel ranked f irst in min eral
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value in Ada , Canyon, Elmor e, Gem , Owyhee, and Payette counties ,
Idaho; Maiheur County, Oregon ; and Elko County , Nevada . Canyon
and Elko  counties produced more than 500,000 short tons each in
1965.

The marke t pri ce of sand and gravel ranges from $.80 to
$1.25 per short ton. It is a low unit value product and , there-
fore, must be produced near the consumer . Adequ ate suppl ies are
ava i lable for al l future demand s ex cept whe re other land uses
conflict with sand and gravel operations .

Stone Limestone produced for cement and lime manufacture
is present ly mined . Limestone is calcined for use as lime in sugar
refining in Canyon County , Idaho. Baker County, Oregon, is the
leading producer of limestone for cement and lime manufacture .
Total production in 1965 was about 450,000 tons .

Production of crushed stone is primarily dependent on local
demand for the product ; resources are adequate for all foreseeable
future demands .

Clay and Bentonite Common clay is mined near Barber, Ada
County , by the Pullman Birch Company for use in manufacture of
brick and tile products. Bentonite is mined at Oreana and Grandview ,
Owyhee County, and used for seal ing irrigation ditches , potato
cellars , and reservoirs .

Common clay suitable for mak ing brick and ti le is present
in inexhaus tible supply , and large amounts of impure bentonite are
al so found . The future potential depends on available marke ts and
the marketability of the clay minerals and their products .

Diatomite Potential economic deposits of diatomite are
found in the subregion. A preliminary estimate indicates 4 million
tons or more are present in one deposit located 56 miles southwest of
Grandview in Owyhee County. A few hundred tons have been mined
and treated in a calcining plant at Grandview . Production of
diatomite in the Nation has grown rapidly in the pas t few years ,
due to increasing uses . It is likely that deposits in Idaho and
Oregon will be exploited in the near future.

Gypsum Gypsum has been produced recently for agr icul tural
use (soil conditioner) in Washington County on Iron Mountain and
near the Snake River , north of Weiser in Idaho.

Gyps um was formerly produc ed in Baker County , Oregon . The
depos its are small , and it is unlikely that future production will
exceed a few hundred tons annually.
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Sil ica Sil ica is produced from sand and poorly consolida ted
sandstone depos its 3 to 4 miles south of Emmett in Gem County. The
Del Monte Proper ties , Inc. produ ce a h igh qual ity sand for use in
plas ter , glass, foundry , and abras ives. A depos it simi lar to tha t
being mined near Emmett occurs near We iser , Washington County . The
potential for future si lica produc tion depends on the marketabil ity
of the products. Reserves are adequate for foreseeable future
demands for many years .

Gem Stones Gems or gem materials provide recre.~tion for
large numbers of amateur collectors and “rockhounds.” There are
no commercial mining opera tions bas ed on gem stone production.
Opal , agate, and petrif ied wood are found in Owyhee, Gem , and
Washington counties , Idah o, and Malheur County , Oregon.  Humboldt
and Elko counties , Nevada , contain deposits of turquoise and fire
opal.
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PARTICIPATING STATES AND AGENCIES

STATES

Idaho Nevada Utah Wyoming
Montana Oregon Washington

FEDERA L AGENCIES

Departmen t of Agricul ture Department of the In terior
Economic Research Service Bonneville Power
Fores t Service Admin istration
Soil Conserv ation Service Bureau of Ind ian Affa irs

Department of the Army Bureau of Land Managemen t
Corps of Engineers Bureau of Mines

Department of Commerce Bureau of Outdoor Recreation
Economic, Development Bureau of Reclamation

Administration Fed. Water Pollution
Weather Bureau Control Adm .

Dept. of Health , Education , Fish and Wildlife Service

~ Welfare Geolog ical Survey
Publ ic Heal th Service National Park Lab or

Dept . of Hous ing ~ Urban Department of Labor
Development

Dept. of Transportation Federal Power Commission

I
GPO ~ B7 .447
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