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How to Use THE SOIL SURVEY REPORT

ARMERS who have worked with their
soils for a long time know about the
goil differences on their own farms, and
perhaps about differences among soils on
farms of their immediate neighbors, What
they do not know, unless soil surveys have
been made, is how nearly their soils are
like those on experiment stations or on
other farms, either in their State or other
States, where farmers have galned experi-
ence with new or different farming prac-
tices or enterpriges. The farmers of the
Baker area can avoid some of the risk and
uncertainty involved in trying new crop
and soil management practices by using
this soil survey report, for it maps and
describes the soils in their vicinity and
allows them to compare the soils on their
farm with soils on which new develop-
ments have proved successful.

SOILS OF A PARTICULAR FARM

The soils of the Baker area are shown
on the map placed in the envelope inside
the back cover of this report. To learn
what soils are on a farm (or other tract
of land) it is first necessary to locate it
on the map. Find the general location of
the farm by using township and section
lines, and then locate its boundaries by
reference to roads, streams, villages, dwell-
ings, and other landmarks. Remember
that an inch on the map equals a mile on
the ground.

The next step is to identify the soils on
the farm. Suppose, for example, one finds
an area marked with the symbol Gu. Look
among the rectangles in the margin of the
map and find the one with Gu printed on
it. Just above the rectangle is the name
nf the soill—Gooch silty clay loam.

What is Gooch silty clay loam like, for
what is it used, and to what uses is it
suited? This information will be found
in the section on Soil Deseriptions. How
productive Is this so0il? The answer will
be found in table 5. Find in the left-hand
column of this table the name Gooch silty
clay loam and read in the columns opposite
the yields of different crops this soil can

be expected to produce with or withont
irrigation. Compare these yields with
those given in the table for other soils of
the area.

What uses and management practices
are recommended for Gooch silty clay
loam? Most of this Information is given
in the section on Soil Descriptions, but
refer also to the section on Soluble Salts
and Alkall in Soils and the section on Irri-
gation and Water Supply.

SOILS OF THE COUNTY AS A WHOLE

A general idea of the soils of the county
is given in the introductery part of the
section on Soils of the Baker area, which
tells about the principal kinds of soils in
the county, where they are found, and how
they are related to one another, After
reading this sectlon study the soil map and
notice how the different kinds of soils tend
to be arranged In different parts of the
county. These patterns are likely to be
associated with well-recognized differences
in type of farming, land use, and land-use
problems.

A newcomer to the county, especlally
if he considers purchasing a farm, will
want to know about the climate; the types
and sizes of farms; the principal farm
produets and how they are marketed ; the
kind and conditions of farm tenure, in-
cluding tenancy; kinds of farm buildings,
equipment, and machinery; churches,
schools; roads, and railroads; the avall-
ability of telephone and electric services
and water supplies; the industries of the
county ; and cities, villages, and population
characteristics. Information about all
these will be found in the section on Gen-
eral Nature of the Area and in the section
on Agriculture,

Those interested in how the soils of the
county were formed and how they are re-
lated to the great soil groups of the world
should read the section on Morphology and
Genesis of Solls.

This publication on the soil survey of the
Baker area, Oreg., is a cooperative contri-
bution from the—

SOIL CONSERVATION SERVICE
and the
OREGON AGRICULTURAL EXPERIMENT STATION
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MOST of the Baker area lies in Baker County, one of the leading

livestock-producing counties in Oregon. The remaining part,
about 50 square miles, is in Union County. Nearly all of the farm
land lies in the valleys; for the most part, the surrounding forests and
semiarid range lands are unsettled and are used for grazing sheep and
cattle. Farming began in the area nearly a century ago, sl%ortly after
gold was discovered, and has since outstripped mining and logging,
the other important industries. Hay and grains, the principal crops,
are fed mainly to livestock on the farms, but some wheat is marketed.
Crops are raised almost entirely under irrigation, and there is a con-
siderable acreage of irrigated pasture. Mining is still a leading in-
dustry in Sumpter Valley, and there are two large sawmills at Baker,
but most of the people gain their livelihood by grming. To provide
a basis for the best agricultural uses of the land, this cooperative soil
survey was made by the United States Department of Agriculture
and the Oregon Agricultural Experiment Station. The survey was
completed in 1941, and unless otherwise specifically mentioned, all
statements pertain to conditions at the time of survey.
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GENERAL NATURE OF THE AREA

LOCATION AND EXTENT

Baker County lies on the eastern border of Oregon a little north
of the center of the State (fig. 1). Baker, the county seat, is 240
miles southeast of Portland.

The Baker area is made up of five large valleys separated by ran
lands in the northern part of Baker County, and a small area in the
southern part of Union County. The valleys are Baker (or Powdel?,
Sumpter, Pineil Eagle, and Lower Powder. The valleys cover 572

square miles; the intervening range and forest lands, 248 square miles.

« Baate Agriculturel Bxperiment Station

kY
L/
® KLAMATH PALLS [

|

F1aure 1.—Location of the Baker area in Oregon.

The total area surveyed is approximately 820 square miles, or 524,800
acres. The valley lands are surveyed in more detail than the inter-
vening areas.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

The Baker area is in the Payette and Blue Mountain sections of
the Columbia Plateau province and lies between the Blue and Wallowa
Mountains. This area is mainly hilly and rocky, but the floors of
the valleys are fairly smooth because they have deep coverings of
stream or lake deposits. Except in Baker Valley where considerable
areas are influenced by a high water table, drainage is fairly adequate.
All the valleys in the Baker area exctig)t Pine Valley are drained by
the Powder River or its tributaries. Pine Valley is drained by Pine
Creek, which flows eastward into the Snake River.
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The main physiographic divisions of Baker Valley and the adjoin-
ing area are (1) nearly flat broad alluvial plains or old lake bottoms
with fingers following up the larger streams, (2) sloping alluvial
fans leading westward toward the mountains, (8) older gently sloping
alluvial terraces, and (4) hilly to mountainous areas underlain by
bedrock (1, 6, 7). L.

Bordering Baker Valley on the west is Elkhorn Rid%e, a division of
the Blue Mountains. West of the south end of Baker Valley the rocks
are mostly argillite and other metamorphics but some are basalt and
other lava roc% West of the north end of the valley the rocks are
mostly biotite-quartz diorite and some lava. Here the relief is steep
and mountainous. Dooley Mountain, south of Baker Valley, has
steep broken relief. It is made up largely of volcanic rock, such as
rhyolites and breccias. Materials from these rocks have been carried
down by streams and have contributed to the soil material in the
valley. On the easi:il Baker Valley is bordered by hilly areas of
moderate relief, which are underlain by weakly consolidated stratified
degosits of lava, granite, argillite, greenstone, and other rock materials.

umaglter Valley is about 20 miles southwest of the town of Baker.
The valley floor is nearly flat and is underlain by recent sediments
having a gold-bearinﬁ gravelly substratum. This valley is partl
bordered on the north and south by old high gravelly terraces an
alluvial fans that merge into mountain foothills, Argillite and other
metamorghic rock formations predominate to the north, lava to the
south and east, and granite and argillite to the west.

Pine Valley is a basinlike area 65 miles northeast of Baker by high-
wag. It consists of a smooth gently sloping valley floor, low terraces,
and shallow depressions. The soil materials consist of alluvial wash
from the bordering mountains. The alluvium on the valley floor is
largely from granitic materials because Pine Creek traverses granitic
areas in the Wallowa Mountains. Basalt, greenstone, limestone, and
other rocks, however, are mixed with the granitic material. The
valley floor is underlain by a gravelly or cobbly substratum consisting
of a mixture of water-worn granite, basalt, greenstone, argillite,
quartzite, and other rocks (2, 9).

The floor of Pine Valley passes abruptly into the foothills to the
west and into lava benches to the east. ’ghe rock along the valley
border is predominantly basalt. Basalt underlies a benchlike area
south of Pine Valley, as well as Posey Valley, an extension of Pine
Valley to the south.

Eagle Valley, 40 miles east of Baker by hiIghwayz is at the confluence
of Eagle Creek and the Powder River. It consists of nearly level
bottom lands along streams and is bordered by a series of terraces and
alluvial fans that merge into the low bordering mountains. The
bottoms lands are underlain by gravelly deposits having thin cover-
ings of loamy material. The gravel and associated cobblestones are a
mixture of basalt, granite, greenstone, and other metamorphic and
lava rocks carried down by Eagle Creek from the Wallowa Mountains
to the north. The large terrace on which Richland is located is 50 to
100 feet above the Powder River. Here the soil is underlain by gravel
and water-worn cobblestones similar to the material along Eagle
Creek, but the gravel and cobblestones are weakly consolidated.

i* Itallc numbers in parentheses refer to Literature Cited, p. 172.
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West of Eagle Creek is a series of benches reaching a maximum
elevation of about 400 feet above the Powder River. They consist
largely of layers of weakly consolidated gravel, clay, diatomite, tuff,
tuffaceous sandstone, and other materials that rest on basalt. The
highest benches are underlain by lava. Gulches have eroded into the
benches but their sides are gently slopin%. The higher benches merge
on their lower side with sloping alluvial fans and old lava flows that
surround the valley floor.

Lower Powder Valley, often called Keating Valley, is about 20 miles
northeast of Baker. It is a basinlike area between two canyons and is
traversed by the Powder River, which at this point flows southeast-
ward. The floor of Lower Powder Valley is nearly level and rather
poorly drained. The soils have developed from a rather deep layer
of fine materials. The substratum is coarse alluvium derived from a
variety of rocks, including greenstone, basalt, granite, argillite, and
other metamorpflic materials. Low benches border the first bottom
and break sharply into the surrounding uplands. Fairly well-drained
stream bottom lands extend up the creeks to the north of Lower
Powder Valley. To the south the streams are mostly in narrow V-
shaped valleys with very narrow bottoms.

The uplands bordering Lower Powder Valley are composed of old
stream and lake materials, which in places are weakly consolidated.
The relief is that of high dissected benches and fans with small flat-
topped areas intervening. About 5 miles to the south, Lower Powder
Valley merges into a semimountainous ridge underlain by argillite
and other rocks. About 2 miles to the north is a belt of greenstone
that continues to the border of the Wallowa Mountains. To the north-
west and west are large areas of deeply dissected sloping lava benches;
to the northeast extensive areas are underlain by albite granite. These
areas, as well as the headwaters of the Powder River in the Blue
Mountains, have contributed most of the soil material in Lower
Powder Valley.

Baker, the county seat, has an altitude of about 3,446 feet.?
Altitudes at other points in the area surveyed are: Haines, 3,329 feet;
North Powder, in the lower part of Baker Valley, 3,242 feet; the
western border of Baker Valley, about 4,000 feet; Sumpter, at the
upper end of Sumpter Valley, 4,415 feet. Hunt Mountain, 8,232 feet,
is the highest point in the area.

CLIMATE

The Baker area has an invigorating continental climate with a high
percentage of sunshine. Summers are warm and dry; winters are cold
and have moderate snowfall. The frost-free period, or growing sea-
son, is relatively short, but the climate is especially favorable for the
production of livestock and the growing of hay crops under irriga-
tion. The more important climatic data for the area are given in
table 1.

% Altitudes determined by the U. 8. Geological Survey in connectlon with
topographlic surveys.
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TasLE 1.—Normal monthly, seasonal, and annual temperature and pre-
cipitation at indicated weather stations in Baker County, Oreg.

BAKER, ELEVATION 3,448 FEET

Temperature Precipitation
Month Total for | Total for
)] A
Mean E:fé%‘:}gl m‘}m&m Mean they gar:est the ;ve%ruest m%m
°F. °F, °F. Inches | Inches | Inches | Inches
December. . ._____ 27. 3 59 —24 1. 70 1. 16 4. 00 10. 5
January. .. ... 24.9 55 —-22 1. 39 .34 2. 04 11.0
February________. 29.0 59 —20 1. 23 1. 25 2. 59 7.0
Winter_.___.. 27. 1 59 —24 | 432 2.75 8.63| 285
Mareh. . ... __.___ 37.6 74 —-12 1. 10 .37 1. 40 5.6
April . _______ 45. 2 83 15 1. 09 . 54 .37 1.6
N&y _____________ 51. 7 90 21 1. 55 .29 1. 37 .2
Spring. . ... 44. 8 90 —12 | 3. 74 1. 20 3. 14 7.4
June_ ... ____.._ 58. 6 98 27 1. 34 .37 2. 59 O]
July_ oo _____ 65. 6 102 34 .58 .04 1. 83 0
August__ .. ______. 64. 6 101 31 . 49 .39 .43 0
Summer.______ 62.9 102 27 | 2.41 . 80 4.8 (M
September_______. 56. 0 94 16 .74 .17 .14 M
October_._.._____ 46. 6 85 12 .91 .32 . 16 .
November___.._... 36.0 66 —8 1.05 1.15 1. 31 3.5
Fall_____._.__._ 46. 2 94 —8| 2.70 1. 64 1. 61 3.9
Year_____.____ 45.3 102 —24 | 13.17 | 26.39 [318.23 | 39.8
Ri1CHLAND, ELEVATION 2,315 FEET
December. _______ 30. 3 65 —22 1. 28 0.78 0. 92 7.4
January..._______ 27. 9 60 —22 1.15 1. 10 1. 72 8.6
February_________ 33.9 65 —11 1. 05 O] 1. 42 7.7
Winter._ _____ 30. 7 65 —22 | 3.48 1. 88 406 | 237
March_ . __._..____ 41. 2 78 —9 .77 .85 .38 1.8
April . _.___ 48.9 90 13 .74 .71 1.18 .7
F:, S 55.7 99 22 1. 16 . 87 2. 61 O]
Spring. . ..__. 48. 6 99 —9 | 2 67 2. 43 4,17 2.5
June__ .o _...__ 63. 7 105 19 . 67 .49 1. 20 0
July o ._. 7.2 110 33 .28 0 .13 0
August_..___.__.. 70.0 108 31 .34 .21 .39 0
Summer._._._ 68.3 110 19 1. 29 .70 1.72 0
September..______ 59. 6 103 18 . 54 1.10 .30 0
October. .. ___.__. 49, 4 93 14 .72 .90 .93 O]
November._._____ 39. 5 76 -7 1. 11 .33 3.03 2.6
Fall ... _____ 49. 5 103 —-71 2.37 2. 33 4. 26 2.6
Year ... ..___ 49. 3 110 —22 | 9.81 | 47.34 | %14. 21 28. 8

See footnotes at end of table.
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TaBLE 1.—Normal monthly, seasonal, and annual temperature and pre-
c(‘}ipz'tatz'ondat indicated weather station in Baker County, Oreg.—
ontinue

SPARTA, BLEVATION 4,150 FEET

Temperature Precipitation
Month Total for | Total for
Absolut Absol A

Mean | 2080 M0 mmm‘l’:; Mean tht; g;-lrest the ;ve(::rmt e
December..._.___ 26. 8 62 —~22 | 3.40 0. 56 3. 95 30. 8
January_.._._.__... 24. 6 65 ~14 | 3.13 2. 563 517 | 30.6
February._._.._.. 27. 8 68 —16 | 2.34 1. 31 3.8 230
Winter....... 26. 4 68 —22 | 8 87 4 40 12292 | 84 4
March. ... .. 34.9 74 —b 1. 88 .17 3.10f 14.6
IAVPrﬂ ............. 43. 5 81 13 1. 24 1.13 2.20 4.5
- A, 60. 9 87 20| 174 2.42 2.70 .3
Spring. . ... 43.1 87 —5| 4.86 3.72 8 00 19. 4
JUne.. e e 58. 2 04 21 1. 26 .47 1. 80 .2

July_ .. 67. 4 106 31 . 60 .05 .17 0

August.oo oo .. 67. 4 105 31 .61 .20 2. 58 0
Summer..._.. 64. 3 106 21 | 247 .72 4. 55 .2

September........ 57. 4 95 22 .95 .67 Q] ®
October. .. ...__. 47. 4 88 14| 1.30 1. 36 3. 00 2.2
November......_. 36. 2 75 —12 2. 52 3.01 5. 30 17. 1
Fall .. _____ 47.0 95 ~12 | 477 5. 04 8. 30 19. 3
Year...oo-... 45, 2 106 —~22120.97 [*13.88 (¢33.77 | 123.38

1 Trace. $ In 1891. 5 In 1921.

2 In 1924 4 In 1908. ¢ In 1889.

The climate of the Baker area varies with altitude and relief. In
neral the greater the altitude, the greater the precipitation and the
ower the average temperature. Baker Valley has a semiarid climate,
The average annual precipitation is less than 14 inches. This broad
level valley is virtually a high meadowlike mountain basin surrounded
by higher lands. The nearby mountains to the west remain snow-
covered until late spring or early summer and are the source of much
cold air that settles in lower areas. Cold winds from these snow-
capped peaks are common through April and May. Pockets of cold
air cause late spring frosts in central Baker Valley, but air drainage
on the slopes and in the valley near the mouths of canyons is good.
Sparta (alt. 4,150 feet) has a fairly moist subhumid climate and
an average annual precipitation of 20.97 inches. The average annual
precipitation at Richland (slt. 2,315 feet) is 9.81 inches. The soils
and vegetation in Sumpter Valley indicate a subhumid climate. The
high mountainous areas are humid and receive heavy snowfall.
xcept where a high water table subirrigates the soil, the annual
recipitation is usually not sufficient for maximum crop production.
rrigation is necessary. Significant quantities of rain rarely fall in
July or August. Thunderstorms are common, but most of the mois-
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ture falls as gentle rain or snow. Hailstorms occur at long intervals,
Warm rains that melt the snow quickly or cloudbursts in the moun-
tains sometimes cause floods in the valleys. At higher elevations and
in Pine Valley snow covers the ground most of the winter, but in the
lower valleys snows remain on the ground for only short periods.
Generally, work in the fields may be started in March,

Asindicated in table 1, there 1s a spread of about 36 degrees between
mean winter and summer temperatures at Baker. In summer the
temperature may stay around 100° F. for several days in succession.
The extreme range in temperature at Baker is 126°, %he highest tem-

erature recorded at that station is 102°; the lowest, —24°. Rich-

and, in the eastern part of the county and 1,131 feet lower than Baker,
has an average winter temperature 3.6° higher and an average summer
temperature 5.4° higher than Baker. The highest recorded tempera-
ture at Richland is 110°; the lowest is —22°,

The frost-free season varies according to altitude and air drainage.
The dates of killing frost and the average length of the frost-free
season at the weather stations listed in tab%e 1 are as follows:

Weather Station
Haker Richland  Sparta
Average date of last killing frost in spring. _._.___ May 14 May 21 May 8
Average date of first killing frost in fall__..______ Sept. 30 Sept. 28 Oct. 14
Latest recorded date of killing frost in spring...._ June 23 June 24 June 19
Earliest recorded date of killing frost in fall______ Aug. 30 Aug. 30 Sept. 11
Avecage length of frost-free season in days____._. 139 130 159

The actual growing season is somewhat longer than the frost-free
period because hay and grain, the principal crops, are somewhat
resistant to frost. Also, areas with exceptionally good air drainage
have a longer frost-free period. The grazing season commonly begins
in April and continues into December, but there is some browsing
by stock all winter. Spring comes much earlier at Richland than
at Baker.

Prevailing winds are from the northwest in summer and from the
southeast the rest of the year. The wind velocity usually ranges from
614 to 714 miles an hour. Wind velocities are highest in December,
J anuar}iz and February and in those months may reach 40 miles an
hour. The rest of the year the highest wind velocities are between
30 and 35 miles an hour. High winds are rare, and tornadolike
storms are unknown in the area.

Sunshine is abundant. During July and August the sun shines
more than 80 percent of the total time possible, and throughout the
rest of the year it shines nearly 56 percent of the possible total. Mid-
Tummer days are warm but not oppressive, because the humidity is
ow.

VEGETATION

Big safebrush and grass are the vegetation most common on well-
drained land in the Baker area. The grasses, mostly short bunch-
grasses growing in small tufts, produce a good sod where conditions
are favorable and where the land has not been over,

Some of the most common grasses on well-drained land are downy
chess, locally known as cheatgrass; Sandberg bluegrass, also known
as sheeggrass and little bluegrass; Nevada, bluegrass; bluebunch wheat-
grass; Idaho fescue, or blue bunchgrass; and Indian ricegrass. Ac-
cording to early settlers sagebrush was not so prevalent when the
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area was first settled, but it now overshadows the grass in nearly all
areas. Sagebrush provides poor browse for stock when grass is
scarce. Bitterbrush is common in Pine Valley and provides a good
browse for stock. Kentucky bluegrass is abundant in irrigated areas.
Meadow fescue, crested wheatgrass, and orchard grass are important
in pastures. Pinegrass is common in Pine Valley.

altgrass and greasewood thrive on saline and alkali soils. Much
foxtail, or wild barley, and some alkali grass, bluejoint, and other
grasses grow on saline soils. Rabbitbrush, mullein, and thistles are
common on slightly saline soils but also thrive on well-drained ones.
Tall ryegrass, or giant wild-rye, grows along irrigation ditches; cat-
tails, sedges, and tules grow in marshy areas %3) .

Sagebrush and grass is prevalent up to elevations of about 4,000
feet, where a scattered growth of ponderosa pine, juniper, and moun-
tain-mahogany begins. Ponderosa pine is eneraliy the predominant
species in a belt above an altitude of 4,500 feet, but at higher altitudes
the pine merges with Douglas-fir, western larch, and white fir. Lodge-
pole pine, Englemann spruce, and alpine fir grow at still higher
altitudes. Cottonwood, aspen, alder, and ho %aw grow on moist
land. Chokecherry, wild rose, oceanspray, snowberry, ninebark bush,
raspberry, spirea, nettles, fern, and other shrubs and trees occur as
underbrush and in open spaces in timbered areas.

The common flora ® of the Baker area are listed alphabetically by
scientific name as follows:

Scientific name
Abies concolor.

Common name
‘White fir

A. lagiocarpa

Alpine fir

Achillea lanulo8@ oo

Agoseris sp

-—- Yarrow, or western yarrow

Mountain-dandelion

Agropyron cristatum___ ..

A. spicatum

-——- Crested wheatgrass

Bluebunch wheatgrass, or big bunchgrass

Alder

Alnus sp

Amelanchier alnifolia_________
Artemisio tridentata________

Astralagus sp

———— Common serviceberry
_____ Big sagebrush

Locoweed

Balsamorhiza 8sp

Balsamroot

Bromusg tectorum.

Downy chess, or cheatgrass

Calamagrostis canadensts

Bluejoint

Castilleja linariaefolig—_——___
Ceanothus velutinus__ .

---- Wyoming paintbrush
--=-= Ceanothus, or snowbrush

Cercocarpus ledifoling oo -~ Curlleaf mountain-mahogany
Chrysothamnus sp Rabbitbrush

Crataegus douglasii_. e — Black hawthorn, hoghorn, or hoghaw
Dactylis glomerat@o oo —. Orchard grass

Delphinium sp Larkspur

Distichlis stricta.

Desert saltgrass, or saltgrass

Elymug condensatus e
Eriogonum Ssp________________

---- Giant wild-rye, or tall rye-grass
—ew— Wild buckwheat, or buckwheatbrush

Festuca idahoensi§_—..eee———o . Idaho fescue, or bluebunch fescue

F. octoflora

Annual fescue, or sixweeks fescue

Holodiscus discolor..__.._____

Hordeum jubatum

—ee= Oceanspray

Foxtail barley, foxtail, or wild barley

H. pusillum

Little barley, or wild barley

Juncus sp

Rush

Juniperus occidentalis________

Lurio occidentalis

_____ Juniper

‘Western larch, or tamarack

Lupinug sp

Lupine

®Identifled by Kenneth J. Crawford, range examiner, Production and Market-
ing Administration, U. S. Department of Agriculture.
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Oryzopsis hymenoides
Phlox sp
Physocarpus 8p.
Picea engelmanni
Pinus coniorta
P, ponderosa
Poa nevadensis
P. pratensis
P. secunda
Populus tremuloides
P. trichocarpa
Potentilla sp
Prunus demissa
P. emarginata
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Indian ricegrass

Phlox

Ninebark bush

Engelmann spruce

Lodgepole pine

Western yellow pine, or ponderosa pine
Nevada bluegrass

Kentucky bluegrass

Sandberg bluegrass, or sheepgrass
Quaking aspen

Black cottonwood

Cinquefoil

Western chokecherry

Bitter cherry

Pseudotsuga 1aDifoli oo Douglas-fir
Pteridium aquilinUm e eeeeeaee Bracken
Pucoinellia lemmondoee e eeeee o - Alkali-grass
Purshia tridentat@e o oeeeeeeo -- Bitterbrush, or antelope brush
Rosa sp. Wild rose
Rubus sp Raspberry
Saliz sp Willow
Salsola kali var. tenuifolig. . ——__. Tumbling russianthistle
Scirpus sp_..__ Rush
Sisymbrium alits8imum e _ Jim Hill mustard, or tumbling mustard
Sitanion hysirio Squirreltail
8piraea sp Spirea
Stipa comata Needle-and-thread grass
Thlaspi alpestre Pennycress
Typha latifolia Common cattail
Urtica sp Nettles
Verbascum thapsus._.._ . ___ Common mullein
Zigadenus sp Deathcamas
WILDLIFE

Wildlife is rather scarce in the Baker area because it is largely
open country. The higher timbered parts of Baker County, not in-
cluded in the area surveyed, abound in deer, elk, and bear and are
favorite hunting grounds for Oregon and neighboring States. Chi-
nese pheasants are fairly common in settled parts of the Baker area,
and there is some duck and goose shooting in season. Placer mining
along the upper reaches of the Powder River has not been conducive
to fish life, but good fishing is reported for smaller streams in the
adjacent forests.

ORGANIZATION AND POPULATION

Between 1842 and 1847 many immigrants on their way to the Wil-
lamette Valley followed the old Oregon Trail across the Baker area.
The first settlement in the area, a mining camp at Sumpter, was made
in the early 1850’s by miners seeking gold in the Blue Mountains.
Prospecting in that area began after the first gold excitement in Cali-
fornia had partly subsided. The discovery of gold at Griffins Gulch,
west of Baker, in 1861 brought a great influx of settlers the follow-
ing year. A large settlement was made at Auburn, and by this time
an extensive camp had been established at Sumpter and smaller set-
tlements had been made near other placer mines.

Baker County was organized in 1862, and 2 years later Union
County was formed from its northern part. In 1887 Malheur County
was formed from the southern part of Baker County. Farming began
in 1863 to supply produce for the miners, but most other supplies were
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hauled in over the Blue Mountains from Umatilla, a settlement on the
Columbia River. Hauling continued until 1883, when rail traffic was
opened by the Oregon-Washington Railroad & ﬁavigation Co., now a
part of the Union Pacific system.

The population of Baker County was 16,175 in 1950. The present
inhabitants are largely descendants of the early settlers, who came
mostly from States 1n the Middle West.

Baker—population 9,471 in 1950—is the county seat and lies at the
south end of Baker Valley. Other population centers are Sumpter,
in the valley of the same name; Haines, in the central part of Baker
Valley; North Powder, in the northern part of Baker Valley; Keat-
ing, in a basinlike area in the Lower Powder Valley; Richland and
New Bridge, in Eagle Valley ; and Halfway, Langrel{, Pine, and Car-
son in Pine Valley. Several other towns in Baker County are outside
the area surveyed. Robinette, on the Snake River, is one of these,

INDUSTRIES

Agriculture is the leading source of livelihood in the Baker area.
In 1940, 1,968 people were employed in agriculture; 572 in mining
and quarrying, chiefly placer mining; 126 in logging; and 382 in
lumber mills.

Processing of farm produce provides some employment. Surplus
dairy products, principally butter and cream, are processed in cream-
eries at Halfway and Richland and in two plants in Baker. Flour
and other cereal products are milled at Baker and Halfway.

Baker is the center for one of the important {gold-mining areas of
the United States and has machine shops and foundries for making

arts and repairs for mining machinery and other equipment. Over
¥150,000,000 in gold has been mined since gold was discovered in 1861.
Most of the gold came from placer mines, but a considerable quantity
has been taken from lode mines.

Some silver and copper have been obtained in the area. A little
lignite coal of poor quality has been mined, and antimony was mined
near Baker during the first World War. Deposits of diatomite (dia-
tomaceous earth) are common, and deposits of asbestos, tungsten, and
manganese ores have been reported. Much granite for monuments
and building has been quarried near Haines, and a small quantity of
limestone has been quarried west of Baker. Many buildings in Baker
are constructed of volcanic tuff obtained east and south of the city.

A large part of the lumber produced in the area is manufactured at
Baker, where two large mills are located. The logs are brought into
Baker by train from hills surrounding Sumpter Valley. The annual
cut ranges from 30 to 50 million board feet, more than 95 percent of
which is ponderosa pine. The rest is Douglas-fir and western larch.
The lumber mills have a capacity of about 275 thousand board feet
each 8-hour shift.* Box shook, molding, lath, sash and doors, and
other special lumber products are manufactured at Baker in small
quantity.

¢ Borres, W. H., WorLrE, H. M., and SMrTH, O. S. FOREST STATISTICS FOR BAKER
COUNTY, OREGON. Paclfic Northwest Forest Expt. Sta., Forest Survey Rpt. 44,
15 pp., illus. 1987. [Processed.]
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TRANSPORTATION AND MARKETS

A main line of the Union Pacific Railway crosses Baker Valley and
provides through transportation to the east and west. A branch line
extends down the Snake River to Robinette and is an important means
of shipping livestock from Pine and Eagle Valleys. The narrow-
ga:ge railroad along the Powder River, used principally as a logging
road, connects Baker with the Sumpter Valley area. The hard-
surfaced United States Highway No. 30, following the route of the
old Oregon Trail, parallels the main line of the Union Pacific Railway
and provides excellent southeast-northwest transportation by bus and
truck.

A gﬁod public road, hard-surfaced in part, leading 65 miles east
from Baker to Halfway is used for carrying passengers and freight
but not for marketing {'ivestock. The long haul from valleys along
this road discourages wholesale trucking of agricultural products.
A good highway leading south from Baker and then west to Sumpter
Valley is used for transportinilocal freight to and from the southern
part of the area. Good market roads have been built to most of
the farms in the irrigated valleys, but few roads exist in the grazing
areas between the valleys or in the mountainous parts of the county.

The city of Baker, lying in the largest agrictultural ares in the
coun?, is an important local market for farm products. Other mar-
kets for agricultural communities are Sumpter, Haines, North Pow-
der, Keating, Richland, Newbridge, Halfway, Langrell, Pine Carson,
and Robinette. The last named is outside the area surveyed.

CULTURAL DEVELOPMENTS AND IMPROVEMENTS

Churches are located in larger communities, and public schools are
of a high order. High schools are available to alf)pupils, and free
transportation is provided in all except the densely populated areas.
Balker is a thriving city offering all the modern conveniences.

Farm dwellings are commodious and well built, but outbuildings
are generally not substantial. Many of the barns and other farm
buildings are below the standard for farm communities in the North-
ern States. Most fences are adequate. According to census reports,
there were 1,052 farms in Baker County in 1950, and in that year 862
farms reported electricity, and 540 farms, telephones.

The farming sections of the county are well supplied with trucks
and tractors, and there are a number of combines. There were 812
motortrucks on 666 farms in 1950, 862 tractors on 582 farms, and 822
automobiles on 650 farms.

AGRICULTURE

_Agriculture began in Sumpter Valley in 1863, or shortly after the
discovery of gold in the Blue Mountains, and from there spread to
Baker and other valleys. In early years farming was done in an
intermittent way because gold mining was of first interest. Many
divided their time between mining and farming. At first, agriculture
centered around the grazing of livestock, but potatoes, vegetables,
grains, and hardy fruits were soon planted to meet the growing
demand for farm produce in the mining camps.
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Agricultural development (4) was gradual for the first 20 years
after settlement began. The range was stocked with cattle and sheep,
irrigation ditches were dug, and the more accessible land was brought
under cultivation. Much native grass was cut for hay. Many cattle
and horses were driven from the area to replace Texas longhorns on
the Montana and Wyoming range. Many finished beef cattle were
driven to Winnemuecca, Nev., for shipment to Omaha, Nebr., and a
few were driven to Portland. Crops and farm produce were grown
mostly for local consumption because adequate transportation to
outside markets was lacking.

After construction of the railroad in 1883, agricultural development
was fairly rapid. Farming now leads all other enterprises. Prac-
tically alf, farming is on the lowlands, terraces, and fans of the five
major valleys. A few small areas on the uplands in the vicinity of
Sparta are dry-farmed, but for the most part the dry lands inter-
vening between the valleﬁ are used for grazing. Many cattle and
sheep are grazed in the National forests during summer, but they
are ¥ed on the farms during winter. Surﬁlus wheat grown in the
area is shipped to outside markets, but other grains are nearly all
used locally.

CROPS

The acreages of principal crops grown in Baker County in stated
years are listed in table 2. The area surveyed does not have the same
boundaries as Baker County, but the figures in table 2 are representa-
tive because most of the land surveyed is in the major valleys in
the northern part of the county, or that part best suited to agriculture.

TasLE 2.—Acreage of principal crops and number of bearing fruit
trees in Baker County, Oreg., in stated years

Crops 1919 1929 1939 1949
Acres Acres Acres Acres
Small grains threshed:
Wheat oo eeaoo 19, 885 | 17, 445 | 10, 097 21, 837
Barley . e 4,036 | 5,324 | 6,752 11, 653
Oat8. e icaee- 6, 439 6, 558 4, 208 1, 581
Rye. e 1,290 996 [ 1,217 267
Corn, all purposes._ _ - .- .cocooaoo-- 365 350 561 225
Allhay__ e 130, 136 | 78, 684 | 69,818 | 65, 930
Alfalfa_ o . 33,488 | 36,231 | 32,371 | 23,079
Clover and timothy, alone or mixed. . 16,211 | 13,525 | 6, 020 13, 538
Other cultivated grasses_ . ____._____ 3,966 [ 12, 005 1) ®
All other tame hay_________________ 53, 665 O] 7,426 4,924
Widhay____ ... 16,314 | 11,391 | 20, 143 20, 798
Small grains cut for hay________..___ 6.227 | 5,374 | 3,858 3, 424
Annual legumes cut for hay_________ 265 158 O] 167
Potatoes e oo 933 544 485 546
32,052 | 16,468 | 7,069 4, 707
(1) 503 1, 363 1, 007
3, 905 2,179 1,161 697
18,834 | 11,764 | 13,492 6. 431
1,962 | 1,136 756 1, 236
5,038 2, 011 1, 222 866

! Not reported.
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According to census reports, cropland in Baker County totaled
151,076 acres in 1950, and of this, 65,930 acres, or 43.6 percent,
was in hay crops. A little less than 24 percent was in wheat and other
grains not cut for hay or silage, and the rest of the cropland was in
other crops and pasture or idle. This distribution is representative
of conditions prevailing many years and shows the importance of
hay crops in Baker County. In the early days almost all the hay
was native grasses; but alfalfa hay now leads in acreage, wild
hay is second, and clover-and-timothy hay is third. The total acreage
ind ay has decreased since 1919, the greatest drop being between 1919
and 1929.

Wheat is the leading small-grain crop, and barley is second. The
acreage of oats has decreased steadily since 1919. Rye and corn oc-
cupy a relatively small area. Between 1919 and 1949 the acreage in
various grain crops has fluctuated, but the total in grains had remained
fairly constant.

Although some wheat and a small acreage of other grains are
grown by dry farming, most of the wheat and nearly all the other
crops are produced un%er irrigation. The yields on dry-farmed land
are less than half of those on irrigated land. The wheat is grown
as a cash crop, but most other crops are fed locally to cattle and sheep.
Small acreages of dry beans, mostly of the red Rancho variety, are
grown. Recently flax and crested wheatgrass have been grown for
seed on a small scale.

Apples, peaches, other fruits, and berries are grown mostly for
home use and local markets. Fruits do best on well-drained soils with
a friable subsoil, and although land in the eastern part of the county
is well suited, it is too far from shipping points to make large or-
chards profitable. The figures given in table 2 are for all of Baker
County. Many of the peaches and apricots reported in the table are
%rown along the Snake River, which is outside of the area surveyed.

erries are grown to only a limited extent. The harvest report for
1949 listed 5 acres of strawberries. A few walnut and pecan trees
were reported.

LIVESTOCK AND LIVESTOCK PRODUCTS

Stock raising and dairying are the types of farming most widely
practiced in the Baker area. Feed crops thrive best in the area, and
the valleys where these crops are grown are surrounded by areas of
National forest and range land suitable for the summer grazing of
many cattle and sheep. The number of livestock on the farms of
Baker County is given in table 3 for stated years.
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TaBLE 3.—Number® of livestock and beehives on farms in Baker
County, Oreg., in stated years

Livestock 1920 1930 1940 1950

Number Number Number Number

Cattle. oo eo.. 57, 348 53, 361 50, 804 70, 562
Sheep. - - oo 104,255 | 177,084 59, 229 61, 062
Horses . - o oo 13, 185 8, 867 7,971 4, 656
Mules. - - cceecceeamae 287 278 81 124
Hogs - oo 7,515 10, 651 9, 376 10, 000
Goat8 . oo 31 65 308 2

Chickens. . oo occececceaceaas 53, 332 55, 263 52, 815 35, 796
Other poultry._ ... _________ 1, 848 %) 1, 493 34 283
Beehives.._ ... ___________. 2, 000 820 1, 683 ®

1 For 1940, numbers of cattle, horses, and mules were over 3 months old on Apr.
1; swine, chickens, and other poultry over 4 months old on Apr. 1; and sheep over 6
months old on Apr. 1. For other years, number of livestock of all ages.

3 Not reported.

8 Turkeys raised.

Cattle lead all other livestock in importance and number; both
dairy and beef types are raised. Practically all the feed for cattle
is produced in the county. Almost all the dairy cattle are in the
irrigated valleys. Jersey, Holstein-Friesian, and Guernsey are the
main dairy breeds. In 1950, 5,706 milk cows were reported, and in the

ear preceding 4,339,690 pounds of whole milk and 739,267 pounds of
Kutterfat were sold. Considerable quantities of butter and ice cream
are sold locally, and the rest is shipped to outside markets to the east
and west.

The beef cattle are grazed primarily on dry bunchgrass and sage-
brush range and in the National forests, but some good herds of well-
bred beef stock are pastured on irrigated land in the valleys. The
Hereford is the leading beef breed. Most of the beef cattle are mar-
keted at stockyards to the east.

Sheep are grazed on dry range and to a lesser extent in the National
forests. They are pastured or fed in the valleys in winter. Most
of the feed is produced within the county. Mountain-mahogany and
other shrubs on the range supply some winter browse. For the lamb
crops, ewes—principally of mixed Merino and Rambouillet breeds—
are crossed with Hampshire or other mutton-type rams. The number
of sheep on farms has decreased greatly since 1920. In 1949, 278,409
pounds of wool was shorn and 31,169 sheep and lambs were sold alive.

The number of swine on farms has fluctuated in the 1920-50 period,
but there has been no great change. Chickens and other poultry are
raised but not on a large scale.

Both draft and saddle horses are raised, many of the saddle horses
for market. In the early days native strains were crossed with Ken-
tucky saddlers, more recently they have been crossed with English
Thoroughbred stallions. The result is an excellent type of saddle
horse. The work stock is of high (iuality and the suplgf’y is adequate.
The draft horses are mostly locally raised grade Percherons and
Belgians.
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TYPES AND SIZES OF FARMS

Census releases for 1950 classify the farms of Baker County as
follows : 402 livestock, 131 dairy, 180 general, 91 field crop other than
vegetables and fruit-and-nut farms, 22 poultry, and 6 fruit-and-nut.
A total of 220 farms were listed as miscellaneous and unclassified.
From these figures it is evident that beef raising, dairying, and general
farming are the leading types of farm enterprise.

The early settlers depended largely on open range for pasture, but
ranchers have acquired more and more of the public domain for
grazing. According to census releases for 1950, the farms of the
area range from less than 10 to 1,000 acres or more in size. The
average size of all farms was 878.1 acres in 1950, as compared to 631.8
acresin 1940. The increase in average size of farms was accompanied
by a decrease in number of farms. There were 208 fewer farms in
1950 than in 1940.

In 1950, there were 75 farms of less than 10 acres, and 203 farms
of 1,000 acres or more. In that year there were 158 farms 10 to 49
acres in size; 128 farms, 50 to 99 acres; 151 farms, 100 to 179 acres;
76 farms, 180 to 259 acres; 135 farms, 260 to 499 acres; and 126 farms,
500 to 999 acres.

LAND USE

Approximately 923,733 acres, or 46.8 percent, of Baker County
was in farms in 1950, Of the total area in farms, 151,076 acres, or
16.4 percent, was used as cropland ; and 776,093, acres, or 77 percent,
as pasture. Woodland not pastured and all other Jand in farms
totaled 6.6 percent. A total of 104,000 acres of cropland was harvested
in 1949, 28,068 acres was pastured, and 19,008 acres was not harvested
or pastured.

FARM TENURE

Census reports for 1950 list 66.5 percent of the farms of Baker
County as operated by full owners, 19.6 percent by part owners, 13.7
percent by tenants, and 0.2 percent by managers.

Share rental is the most common system of tenancy. The renter
receives one-half of the hay and two-thirds of the grain. He furnishes
the seed and all the labor, power, and machinery, and pays two-thirds
of the cost for twine and threshing. Cash renters pay on an acrea
basis, and the rental varies according to the quality of the land and the
seniority of the water right.

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of examining, classifying, and mapping soils
in the field and recording their characteristics, particularly in refer-
ence to the growth of various crops, grasses, and trees.

The soils and the underlying materials are examined systematically
in many locations. Test pits are dug, borings are made, and exposures,
such as those in road or railroad cuts, gullies, ditches, pits, and other
excavations are studied. Each excavation exposes a series of distinct
soil layers, or horizons, called collectively the soil profile. Each hori-
zon of the soil, as well as the parent material beneath the soil, is

996224—63—2
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studied in detail, and the color, structure, porosity, consistence, tex-
ture, and content of organic matter, roots, gravel, and stone are noted.
The reaction of the soil and its content of lime, or calcium carbonate,
and soluble salts are determined by simple tests. The drainage, both
internal and external, and other external features, such as stoniness
and the relief or lay of the land, are taken into consideration, and the
interrelation of the soil and vegetation is studied.

The soils are classified according to their characteristics, both in-
ternal and external, special emphasis being given to the features
influencing their adaptation for crop plants, grasses, and trees. On
the basis of these characteristics, soils are grouped into classification
units, the principal three of which are (1) series, (212‘ type, and (3)
phase. Some areas of land, such as Riverwash and Placer diggings,
that have no true soil, are called (4) miscellaneous land types.

The series is composed of soils having the same genetic horizons,
which are similar in important characteristics and arrangement in
the soil profile and are developed from a particular type of parent
material. Thus the series is made up of soils having essentiaﬁy the
same color, structure, and other important internal characteristics, the
same natural drainage conditions, and the same range in relief. The
texture of the upper part of the soil, including that commonly plowed,
may differ within a series. The soil series are given names o? laces
or geographic features near which they were first found. Baker,
Ruckles, and Baldock are names of important soil series in this area.

Within a soil series are one or more soil types, defined according to
the texture of the upper part of the soil. Thus, the class name of the
soil texture, such as sand, loamy sand, sandy loam, loam, silt loam,
clay loam, silty clay loam, or clay, is added to the series name to give
the complete name of the soil type. For example, Baldock silt loam
and Baldock loam are soil types within the Baldock series. Except
for the texture of the surface soil, these soil types have approximately
the same internal and external characteristics.

Phases of a soil type are subdivisions of the type differing in some
characteristics other than that of the soil profile, that may have an
important practical significance. Differences in relief, stoniness,
degree of accelerated erosion, and depth to loose gravel frequently
cause soil types to be separated into phases. For example, within
the normal range of relief for a soil type, certain parts may have
slopes gentle enough to permit the use of machinery and the growth
of cultivated crops and other Iiarts may not. In such an instance the
more sloping 1pt).rts of the soil type may be shown on the map as a
sloping or hilly phase, as, for example, Baker silt loam, hilly phase.
Similarly, soils Eaving differences 1n degree of accelerated erosion
mtg7 be separated into phases.

ome of the terms mentioned in this report are in common use and
need no explanation. Others have special meaning in soil science.

For example, tewture refers to the relative quantities of clay, silt,
and various size classes of sand and coarser particles making up the
soil mass. Light- or coarse-textured soils contain much of the coarser
separates (sand), and heavy- or fine-textured soils contain much clay.
Structure refers to the natural arrangement of the soil material into
aggregates, structural particles, or masses. Consistence refers to such
conditions as hardness, friability, plasticity, stickiness, and cementa-
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tion. Permeability and perviousness connote the ease with which
water, air, and roots penetrate the soil.

Surface soil ordinarily refers to the surface layer (or upper 2 or
3 layers), which in this area usually ranges from 5 to 15 inches in
thic{ness and contains the maximum accumulation of organic matter.
Ordinarily, it is more granular or crumblike than the subsoil. The
layer just below the surface soil, which generally is more clayey,
stronger in color, more blockz or prismatic, and of lower organic-
matter content, is called the subsoil. In this area, its thickness ranges
from 10 to 30 inches. The substratum is beneath the subsoil.

Simple chemical tests show the reaction of the soil or how alkaline
or acid it may be’® The presence or absence of lime (free calcium
carbonate) is detected by the application of unheated dilute hydro-
chloric acid. Calcareous soils are those containing sufficient free
calcium carbonate (often with magnesium carbonate) to fizz, bubble,
ot effervesce visibly to the naked eye when the unheated dilute hydro-
chloric acid is applied, whereas noncalcareous soils do not contain
enough free calcium carbonate to be detected by this treatment. A
soil may contain an abundance of available calcium in other forms
and not be calcareous in the forgoing sense. The term “lime” refers
to free calcium carbonate and not to calcium in other forms.

A saline soil is one containing soluble salts in such quantities and
so distributed in the profile that they interfere with most crop plants.
The total content of readily soluble salts is estimated by the use of the
electrolytic bridge. The salts may be neutral or strongly alkaline in
reaction. An alkali soil is one having so high a degree of alkalinity,
exchangable sodium content, or both, as to interfere with most crop

lants. Alkali soils usually have a pH of 8.5 or higher. Soils may
e both saline and strongly alkaline.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, and miscellaneous land types
in relation to roads, houses, streams, lakes, section lines, and other
local cultural and natural features of the landscape.

SOILS OF THE BAKER AREA

Soils are developed by soil-forming forces acting on the parent
material. The major forces are climate, vegetation, and associated
biologic activity. The time during which these forces have acted on
the parent material is an important factor.

The predominant soils of the Baker area have developed under a
cover of grass and sagebrush in a semiarid temperate climate. At the
moister higher altitudes the soils have formed under a cover of pon-
derosa pine and other trees that have influenced their development.

® The reaction of the soil is its degree of acldity or alkalinity expressed mathe-
matically as the pH value (10). A pH value of 7 indicates precise neutrality;
higher valyes, alkalinity; and lower values, acidity. Indicator solutions are
used to determine the reactions of the soil. Terms that refer to reaction and
are commonly used in this report are as follows:

pH pH
Extremely acid——_.___ Below 4.5 Neutral 6.6-7.3
Very strongly actd . _.___ 4.5-6.0 Mildly alkaline———___________ 7.4-7.8
Strongly acid 56.1-5.8 Moderately alkaline 7.9-8.4
Medfum acid 5.6-6.0 Strongly alkaline 8.5-9.0
Slightly acid 6.1-8.5 Very strongly alkallne__ 9.1 or higher
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Other soils have developed in Pine and Sumpter Valleys under a
n}mlod%gate precipitation and a vegetation of mixed grass, trees, and
ghrubs.

The parent materials of the soils in the valley floors and high
benches are largely stream and lake deposits derived from a variety
of rocks. The bordering hilly areas and some of the benches are
underlain by a variety of rocks, including basalt, andesite, rhyolite,
granite, argillite, greenstone, and others.

Soils formed from recently deposited material on the valley floors
have little soil development and %enerally have a friable subsoil that
is permeable to moisture and easily penetrated b{ plant roots. Soils
developed from somewhat older material, as on lower terraces, ordi-
narily have a moderate development, a somewhat compact upper sub-
soil, and a concentration of lime in the lower subsoil in semiarid areas.
Soils developed from old material, as on the high terraces and smooth
areas underlain by bedrock, have a strongl{ developed profile and a
very compact, very slowly permeable subsoil.

The well-drained soils in Baker, Eagle, and Lower Powder Valleys,
generally have a grayish-brown, light brownish-gray, or pale-brown
surface soil; a brown heavy (or fine-textured) upper subsoil of
yellowish or reddish cast; and a compact calcareous lower subsoil
that rests on the parent material. The surface soils are grayish-
brown when dry but are dark grayish-brown when moist. Soils with
deficient drainage are dark where relatively free of excess soluble salts
orof alkali. Most areas with deficient drainage, however, are affected
by an excess of soluble salts or alkali and have a light grayish-brown
surface soil and a compact highly calcareous similar colored subsoil.
Soils in timbered areas have a lighter colored surface soil covered with
dark organic material, and a brown, yellowish-brown, or reddish-
brown subsoil.

Except where the parent material consists of recent coarse alluvium,
the soils in Pine and Sumter Valleys have a somewhat darker brown
surface soil and a finer textured upper subsoil than soils in the other
valleys. These soils are noncalareous and free of alkali.

In the Baker area the texture of the soil is closely related to the
parent material. Loams and silt loams are common where the parent
material is from mixed granite, lava, and metamorphic rocks, as in
much of Baker, Sumpter, and Lower Powder Valleys. Rather coarse
loams, gravelly loams, and stony loams predominate where the soil
was developed from granitic materials, as in the northwestern part
of Baker Valley, the north-central %art of Pine Valley, and in Eagle
Valley. Clay loams predominate where the parent material is weath-
ered basalt, as on the outer borders of Eagle and Pine Valleys. Loam
soils are common in areas underlain by greenstone, as in the belt north
of Lower Powder Valley. Soils developed from argillite are mostly
loams where developed under & cover of timber, and gritty clay loams
where the vegetation is sagebrush and grass.

Except in Eagle Valley, soil erosion has not been a serious problem
on cultivated land, for most of the irrigated tracts are fairly smooth.
In Eagle Valley much strongly sloping land is irrigated because water
is abundant. As a consequence, considerable sheet erosion and some
gully erosion have occurred. The hilly range lands have nearly all
suffered some erosion resulting from prolonged overgrazing.
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SOIL SERIES AND THEIR RELATIONS

The soil series of the Baker area are Elaced in three main group
principally on the basis of physiography, as follows: ﬁ{( oils o
uplands; (2) soils of older terraces, alluvial fans, and lake basins;
and (3) soils of bottom lands and recent alluvial fans. The soil series
of each of these three groups are divided ino several subgroups on the
basis of their content of lime, color, texture, consistence, natural
vegetation, and drainage.

SOILS OF UPLANDS

The soils of the uplands cover large areas but are of low produc-
tivity. Common features of these soils are a more or less stony surface
soil and a bedrock substratum at rather shallow depths. These soils
naturally fall into three subgroups according to their natural
vegetation and color of surface soil.

LIGHT-COLORED S80ILS FORMED UNDER GRASS AND SAGHBRUSH

The light-colored upland soils formed under grass and sagebrush
are members of the Durkee, Glasgow, Lookout, North Powder, and
Ruckles series. They have light brownish-gray, pale-brown, or
grayish-brown surface soils and more or less calcareous subsoils. The
soils have developed under an annual precipitation ranging from 9
to 14 inches. Grazing is the principal use.

The Ruckles and Lookout soils formed over basalt or other lava
rock; the North Powder, over biotite-quartz diorite; the (lasgow,
over volcanic tuff or diatomite; and the Durkee, over argillite. The
Lookout soils have a caliche, or iime, hardpan, but the others do not.

DARK-COLORED SOILS FORMED UNDER GRASS, SAGEBRUSH, OR SHRUBS

The dark-colored upland soils formed under grass, sagebrush, or
shrubs—those of the Brownlee, Clover Creek, Gem, Keating, Mehl-
horn, and Turnbow series—have dark grayish-brown, dark-gray,
grayish-brown, or slightly dark-brown surface soils. In general the
goils of this su{)group have developed under a somewhat higher rain-
fall than the light-colored soils of the previous subgroup, and their
surface soils are more granular and contain more organic matter,
The annual precipitation ranges from 12 to 25 inches.

Only the Elover Creek ancf Gem soils have a calcareous lower sub-
goil. The lack of lime in the bedrock may partly account for the
lack of a layer of carbonate accumulation in the subsoils of some of
the other soils. The Brownlee soils have formed over albite granite,
the Clover Creek soils over hard limestone, the Keating soils over
greenstone, and the Turnbow soils over serpentine bedrock. The Gem
and Mehlhorn soils have formed over basalt and other volcanic rocks.
The Gem soils have a layer of lime accumulation in their lower sub-
goil; the Mehlhorn soils have a noncalcareous subsoil. The soils of
this subgroup are used principally for grazing.

80ILS FORMED UNDER OONIFEROUS FOREST

The upland soils formed under coniferous forest are members of
the Moscow, Kilmerque, Rouen, and Underwood series. They are
noncalcareous and somewhat acid. In general they have developed
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under higher rainfall than soils of the two preceding subgroups of
upland soils. The annual precipitation is 18 to 45 inches. The

oscow soils formed over albite granite; the Kilmerque, over biotite-
quartz diorite ; the Underwood, over basalt or andesite ; and the Rouen,
over argillite.

SOILS OF OLDER TERRACES, ALLUVIAL FANS, AND LAKE BASINS

The soils of older terraces, alluvial fans, and lake basins occur on
high, medium, or moderately low terraces, alluvial fans, or old lake
basins. They have formed from water-laid materials (principally
older alluvium and lake-laid deposits) derived from a variety of
sources. Except for some of the Halfway soils, which are imperfectly
to moderately well drained, they are adequately drained for the com-
mon crops. This group is subdivided into nine subgroups on the basis
of profile development, the texture and consistence of the subsoil,
the color of the surface soils, and the natural vegetation.

LIGHT-COLORED SOILS WITH HARDPAN, FORMED UNDER SAGEBRUSH AND GRASS

The light-colored soils with hardpan, formed under a cover of
sagebrush and grass, are members of the Barnard and Virtue series.
They are old, have a hardpan in the subsoil that is very slowly perme-
able or impermeable to water and roots, and have formed on stratified
unconsolidated alluvium or weakly consolidated deposits. The annual
precipitation ranges from 9 to 13 inches. The Virtue soils overlie
unconsolidated old mixed alluvium; the Barnard, semiconsolidated
gravel, clay, tuff, diatomite, and basalt. The soils of the subgroup
are used for grazing or irrigated hay and grains.

DARK-COLORED SOIL8 WITH HARDPAN, FORMED UNDER GRASS AND BAGEBRUSH

The dark-colored soils with hardpan, formed under grass and sage-
brush, are of the Bulger and Salisbury series. The surface soil is
somewhat dark-colored and the hardpan occurs in the subsoil. These
soils receive an average annual precipitation of 12 to 15 inches. They
occur on terraces or old alluvial fans and are noncalcareous or only
slightly calcareous in their lower subsoils. The Bulger soil is derived
mostly from old granitic and quartzitic alluvium, whereas the Salis-
bury soils are derived chiefly from old mixzed coarse alluvium composed
mainly of argillite mixed with basaltic and granitic materials.

LIGHT-OOLORED S0IL8 WITH FINE-TEXTURED BSUBSOIL, FORMFED UNDER BAGFBRUSH
AND GRASS

The light-colored soils with fine-textured subsoil, formed under sage-
brush and grass, are members of the Baker and Hutchinson series.
They have a fine-textured slowly or very slowly permeable subsoil over
stratified older alluvium and occur on terraces and old alluvial fans.
They receive an annual precipitation of 9 to 14 inches. The Baker
soils have a calcareous lower subsoil, whereas the Hutchinson soils are
noncalcareous in most places and are derived to a greater extent
from granitic materials. The soils of this subgroup are used for
irrigated hay and grains, dry-farmed grains, and grazing.
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DARK-COLORED SOILS WITH FINE-TEXTURED BUBSOIL, FORMED UNDER GRASS AND
BAGEBRUSH

The dark-colored soils with fine-textured subsoil, formed under
rass and sagebrush, are those of the Hibbard and Ladd series. The
e- or moderately fine-textured subsoil is very 510le to moderately
permeable and lies over stratified old alluvium. These soils occur
on terraces and old alluvial fans. The annual precipitation is 13 to
16 inches.

The Hibbard soils have a calcareous lower subsoil and are derived
from old mixed alluvium, mostly argillitic and quartzitic in origin.
The Ladd soils are noncalcareous in most places and are derived
largely from old granitic or dioritic alluvium. The soils of this sub-
group are used for dry-farmed grains, irrigated alfalfa and grains,
and grazing.

LIGHT-COLORED SOILS WITH FINE-TEXTURED SUBSOIL, FORMED UNDER GRASS, BITTER-
BRUSH, AND A FEW TREES

The light-colored soils with fine-textured subsoil, formed under
grass, bitterbrush, and a few trees, are members of the Agplegate
series. They have a relatively light-colored or brown surface soil
tfmd a noncalcareous subsoil. They occur on terraces and old alluvial

ans.

DABK-COLORED SOILS WITH FINE-TEXTURED SUBSOIL, FORMED UNDER GRASS AND
A FEW TREES

The dark-colored soils with fine-textured subsoil, formed under a
vegetative cover composed of grass and a few trees, are those of the
Halfway series. The fine- or moderately fine-textured subsoil lies
over stratified old alluvium and occurs on terraces and old alluvial
fans. The annual precipitation ranges from 17 to 25 inches. Drain-
age is imperfect to mocﬂarately ood, and the soils are used mostly
for irrigated hay and grains and pasture,

LIGHT-COLORED SOILS WITH MODERATELY FINE-TEXTURED SUBSOIL, FORMED UNDEB
PINES

The light-colored soils with moderately fine-textured subsoil,
formed under pines, are members of the McEwen series. They have
a brown, pale-brown, or grayish-brown acid surface soil under a thin
layer of forest litter. The subsoil is noncalcareous. The McEwen
solls occur on terraces and low alluvial fans.

DARK-COLORED S0ILS WITH MEDIUM-TEXTURED S8UBBOIL, FORMED UNDER GRASS, SHRUBS,
AND A FEW TREES

The dark-colored soils with a medium textured moderately or rap-
idly permeable noncalcareous subsoil, developed under a cover of grass,
shrubs, and a few trees, are members of the Langrell series. They
formed under an annual precipitation of 17 to 25 inches and are
used for irrigated hay and grains and pasture.

LIGHT-COLORED SOILS WITH COARSE-TEXTURED SUBSOIL, FORMED UNDER PINES

The light-colored soils with coarse-textured subsoil, formed under
pines, are members of the Springdale series. They have a rapidly
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or very rapidly permeable noncalcareous subsoil and occur on terraces
and alluvial fans. The annual precipitation is 12 to 20 inches. Soils
of the Springdale series are used for irrigated alfalfa and grains,
grazing, and forestry.

SOILS OF BOTTOM LANDS AND RECENT ALLUVIAL FANS

Soils of the bottom lands and recent alluvial fans occur on valley
floors, They may occur on stream bottom lands, low alluvial fans, or
very low terraces. They are forming in recent alluvial materials
of diverse origin. The soils of this group are placed in four sub-
groups on the basis of color of surface soil, drainage, and natural
vegetation.

LIGHT-COLORED WELL-DRAINED SOILS FORMED UNDER GRASS AND SAGEBRUSH

The light-colored well-drained soils formed under grass and sage-
brush are members of the Onyx and Powder series. They are well
drained to moderately well drained, occur on valley floors, and are
used for irrigated alfalfa and grains and grazing.

LIGHT-COLORED IMPERFECTLY OR POORLY DRAINED S80ILS FORMED UNDER GRABS AND
SHRUBS (SLIGHTLY AFFECTED BY ALKALI)

The light-colored imperfectly or poorly drained soils slightly
affected by alkali and having a natural vegetation of grass and shrubs
are members of the Baldock, Balm, and Gooch series. They have a
calcareous surface soil and subsoil, and a slight excess of soluble salts
may be present. The soils are forming in stratified water-laid ma-
terials on valley floors. The annual precipitation is 9 to 13 inches,
The Baldock subsoil is medium-textured; the Gooch, fine-textured;
and the Balm, coarse-textured. The soils of this subgroup are used
for irrigated hay and grains or for grazing.

LIGHT-COLORED IMPERFECTLY OR POORLY DRAINED BOILS FORMED UNDER SALTGRASS
AND GREABEWOOD OB BAGEBRRUSH (STRONGLY AFFEOTED BY ALKALI)

The light-colored imperfectly or poorly drained soils strongly af-
fected by alkali and developed under saltgrass and greasewood or
sagebrush are members of the Haines, Stanfield, Umapine, and Lun
series. These soils occur on valley floors, have a calcareous subsoil,
and formed under salt-loving or alkali-tolerant grasses and some
shrubs. The annual precipitation is 9 to 13 inches. The Stanfield
soil has a lime hardpan; the Lun and Umapine have a weakly or
feebly developed hardpan. The Lun has fine-textured upper subsoil.
The Haines are very light-colored soils with volcanic ash in the lower
part of their profile.

DARK-COLORED IMPERFECTLY OB POORLY DRAINED SOILS FORMED UNDER GBASS AND A
FEW SHRUBS OR TREES

The dark-colored imperfectly or poorly drained soils formed under
grass and a few shrubs or trees are those of the Catherine, Hershal,
and Wingville series. They have dark or moderatelf' dark surface
soils and permeable subsoils and were formed on valley floors from
mixed alluvial materials. The annual precipitation is 10 to 30 inches.
The Catherine and Hershal soils are noncalcareous; the Wingrville,
calcareous. The Hershal soils are not so dark and are more poorly
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drained than the others of this subgroup. All the soils of the sub-
group are used for hay and grains under irrigation.

SOIL DESCRIPTIONS

The soil series, t;

es, and phases® occurring in the Baker area are

described in detail in the following pages and their agriculture is
discussed. Their location and distribution are shown on the accom-
panying soil map, and their acreage and proportionate extent are

given in table 4.

Th

gymbols as those on the map.

e soil types and phases are identified by the same

TasLr 4.—A pprovimate acreage and proportionate ewtent of the soils

mapped in the Baker area, Oreg.
. Per- . Per-
Soil Acres | ot Soil Acres | oot
Apﬁlegata clayloam.___| 1,835 0.3 || Durkeestony clayloam.| 5,950 1.1
illy phase. ... - 332 .1 Eroded phase....__. 1,508 .3
Baker silt loam________ 23,079 4.4 Eroded steep phase_.| 1,203 .32
Coarse-textured sub- Steep phase____.____ 5,208 1.0
soil phase_.._.._.__ 1,632 .3 (| Gemeclay . ocoeoooo.. 1,898, .4
Eroded hilly phase... 825 .2 Eroded phase._____. 2,620 .5
Eroded phase._.____ 3,028 .7 Eroded steep phase_.| 1,057 .2
Hilly phase....___.. 487 .1 Steep phase_________ 98l (O
Level phase.____.___ 818 .2 | Glasgow silt loam______ 937( .2
Sloping phase_..____ 31 @ Eroded hilly phase... 110[ (©)
Baldock loam . . ___.___ 6,637 1.3 Eroded phase. . .____ 151 (%)
Gravelly subsoil Gently sloping phase. 3271 .1
phase. . ..__....._ 1120 Hilly phase. ... 345 .1
Baldock silt loam______ 10,781 2.1 || Glasgow stony loam.___. 202 .1
loam._________._ 1,326 .3 Eroded hilly phase... 36 lg
Balm gravelly sandy Eroded phase._._.__ 50 1
loam. oo 1,518 .3 Eroded steep phase. . 38 H
Barnard clay loam_____ 1,744 .3 Hilly phase___.___.. 400, .1
Eroded hilly phase.__. 512) .1 Steep phase______.__ 198 ()
Eroded phase.._..___ 229| (M Glasgow stony soils_.___| 1,121 .2
Hilly phase. . ___.____ 1,100f .2 || Gooch silt loam.__.._. 3,020 .6
Brownlee loam . ____.__ 409 .1 |l Gooch silty clay loam__| 2,200 .4
Eroded phase___.... 12,370 2.4 Alkali phagse. .. _____ 2,061 .4
Eroded shallow phase_| 7,502 1.4 || Gravel pits. .. ....... 7 O
Eroded steep phase_.{ 6,008 1.1 || Haines gilt loam__..__. 7,848 1.5
Shallow phase......_ 162 (0 Halfway clay.....__._. 1,274/ .2
Bulger silt loam_______ 942 .2 || Halfway clay loam__._. 3,053 .6
Catherine loam________ 3,035/ .6 | Halfway silt loam_...__ 1,134 .2
Catherine silt loam_ ___ 887 .2 || Hershal silt loam_..... 1,09 .2
Catherine silty clay Gravelly subsoil
loam.____________. 1,497 .38 phase._ .- __._.. 1,370, .3
Gravelly subsoil Hibbard clay__________ 3,726 .7
phase_ _._________ 210| (1) Eroded moderately
Overwash phase._..__ 2,444 .5 steep phase_ ___... 107 O
Clover Creek loam_.._.._ 22( Eroded phase...._.. 980 .2
Clover Creek stony Moderately steep
loam._ .. _._....... 270 .1 phase_ .. _________ 328) .1
See footnote at end of table.

¢ Where two or more soils of a type are mapped, one of them without a phase
designation, that one having no designation may be referred to as the normal

phase of the type.
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TaBLE 4.—A pproximate acreage and proportionate extent of the soils

mapped in the Baker area, Oreg.—Continued

. Per- : Per-
Soil Acres | o+ Soil Acres cent

Hibbard clay loam_____ 615 .1 || Mehlhorn stony clay
Eroded phase..___-- 135 O] loam.____.__..___ 4,511 .9

Hibbard silt loam____._ 1, 592 .3 Eroded hilly phase.. .| 4, 0Ll5 .8
Eroded phase.__..._ 413 .1 Eroded phase_______ 5,548 1.1
Hilly phase. . ____..._ 309 .1 Eroded shallow phase 782 .1

Hibbard stony clay__._ 570 .1 Eroded steep phase__| 2,239 .4
Eroded moderately Hilly phase_.__..__._ 161) (1

steep phase_______ 798 .2 || Moscowloam._.._____._ 459 .1
Eroded phase._ ___ ... 1,019 .2 Eroded phase._ - _____ 197,
Eroded steep phase. . 231 ) Eroded steep phase. . 1901 (1)
Moderately steep Steep phase_._ ... ___ 299 .1

phase_ _ . _____._._ 5060 .1 Muek..______.___._____ 170, (1)

Hutchinson loam_ . ____ 3,109 .6 || North Powder loam..__| 5,944| 1.1
Shallow phase..._... 2,139 .4 Eroded hilly phase._.. 530 .1

Keating loam_ .._.__._ 4,686 .9 Eroded phase________ 711 .1
Deep phase____._.._ 900( .2 Eroded shallow phase.; 4,290, .8
Eroded hilly phase_._ 7 (i) Onyxsilt loam_______. 4,510 .9
Eroded steep phase. - 5 O] Alluvial-fan phase.._| 1, 035 .2
Gently sloping phase_| 1,777} .3 Eroded alluvial-fan
Hilly phase_.._.___._ 1,003] .2 phase_..__________ 107} ()

Keating stony loam__._| 14,327 2.7 Gravelly subsoil
Eroded phase_ ____._ 319y .1 phase_ _ . __.______ 1,336 .3
Eroded steep phase__ 413 .1 || Placer diggings_.______ 1, 403 .3
Gently sloping phase_ 2381 (v || Powder silt loam______. 4,454 .8
Sloping phase. . ___._ 119 () || Riverwash____________ 279 .1
Steep phase_. __.__._ 2,255 .4 || Rouen stony loam.____. 3,039 .6

Kilmerque loam_______ 1,285 .2 Steep phase________. 4,146| .8
Hilly phase___.___._ 608 .1 || Rough broken and

Kilmerque sandy loam._ 996 .2 stony land____..____ 78,741 15. 2
Eroded steep phase. . 428 .1 || Ruckles loam..________ 17, 310] 3.3
Hilly phase_ ...._.._ 1,416] .3 Deep phase__._______ 1,167 .2

Ladd loam____._.____._ 3,346 .6 Eroded hilly phase...| 3,050] .6
Alluvial-fan phase_..| 3, 596 .7 Eroded phase. _...__ 2, 390 .5
Deep phase_ _.__.___. 689 .1 Eroded steep phase __ 521 .1
Hilly phase. ..____._ 687 .1 Hilly phase.._._____ 4,976 1.0

Langrell gravelly loam _| 4,895 .9 Steep phase__._______ 331 .1

Langrell loam.._______ 2,052 .4 | Ruckles stony loam,

Lookout clav loam_____ 5,346 1.0 eroded steep phase.__| 4,989 1.0
Eroded hilly phase_.. 126 (1) Salisbury gravelly loam.| 3, 036 .6
Eroded phase_____.._ 227, (v Salisbury stony loam.__| 2, 196 .4
Hilly phase_ ________ 600, .1 || Springdale fine sandy

Lookout stony clay OATN - oceemcema e 4, 401 .8

loam_____._____.. 20, 200 3.8 || Springdale gravelly
Eroded hilly phase.__| 8,187 1.6 sandy loam_ .__.____ 3,68 .7
Eroded phase__..__.. 5,970 1.1 || Springdale stony sandy
Hilly phase_ . ... ___ 13,145 2.5 loam.___.__________ 1,133 .2

Lun silt loam___.______ 1, 222 .2 || Springdale very fine

McEwen loam__..._.__ 7,270 1.4 sandy loam_________ 4,033 .8
Deep phase_.._______ 583 . 1 {| Stanfield silt loam_____ 5391 1.0
Moderately steep Turnbow stony clay____ 99| (1)

phase_____._______ 3050 .1 Eroded phase______. 4231 .1
Overwash phase_____ 251 (M Umapine silt loam_____ 8,041 1.5

Mehlhorn clay loam._..| 2, 696 .5 || Underwood loam. .._._._ 3, 862 .7
Hilly phase... _._.__. 2301 (1) Steep phase_________ 4,847 .9

See footnote at end of table.
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TaBLE 4.—A pprowimate acreage and proportionate extent of the soils
mapped in the Baker area, Oreg.—Continued

Soil Acres (I::;:; Soil Acres cPeeJt
Underwood stony loam._ 350, .1 || Virtue silt loam—Con.
Virtue cobbly loam____ 985 .2 Moderately steep
Eroded moderately phase___________. 173 (9
steep phase_______ 1,831 .38 Sloping phase_ ______ 154/ ()
Eroded phase_. ____. 2,012 .4 || Wingville silt loam____._ 10,066 1.9
Virtue silt loam_______ 11,534 2.2 Porous subsoil phase_ 80 (M
Deep phase._.._____. 5,509 1.0 || Wingville silty clay
Eroded moderately loam_____.______. 6,238 1.2
steep phase_______ 499 .1 Gravelly subsoil
Eroded phase_ ______ 10,800/ 2.1 phase______._____ 880 .2
Eroded sloping phase. 118
Level phase._.______ 416 .1 Total . ________. 524, 800{100. 0

! Less than 0.1 percent.

APPLEGATE SERIES

Soils of the Applegate series occur on nearly level to gently sloping
well-drained alluvia% fans and terraces under a cover of grass an
scattered aspen, ponderosa pine, and other trees and shrubs in an
area having an annual precipitation of 17 to 25 inches. The parent
material is old mixed alluvium derived from basaltic, granitic, and
some metamorphic rock materials or soils formed thereon. These
soils resemble the associated Mehlhorn soils but overlie unconsoli-
dated transported material rather than bedrock and have a heavier
textured, tougher, and more compact subsoil. Applegate soils some-
what resemble the McEwen but are darker and typically were origi-
nally grass-covered rather than timbered. They have a heavier
tegltured more strongly developed subsoil than the associated Langrell
soils.

Applegate clay loam (2-15% slopes) (Aa) —This soil is associated
with the Mehlhorn and Langrell soils just below the pine forests.
The dominant range in slope 1s from 3 to 7 percent. There has been
little erosion in most places. The soil does not contain free lime or
excess soluble salts. The surface soil is slightly acid to neutral; the
subsoil, slightly acid; and the lower layers, neutral. The water-
holding capacity is good. The subsoil is slowly permeable to water.
Some roots penetrate the compact layers of the profile. The natural
ve%etation is mainly grass and scattered aspen, haw, ponderosa pine,
ia;n l(;ther shrubs and trees. There is some bitterbrush but no sage-

rush.

Profile description—The upper part of the surface soil consists
of about 8 inches of brown to gark brown or slightly dark reddish-
brown clay loam containing a few pebbles and cobblestones and a
moderate quantity of organic matter. The material—dark reddish
brown or dark brown when moist—breaks into irregular nut- or pea-
sized aggregates easily crumbled when dry but sticky when wet. This
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layer grades between 8 to 18 inches into brown or slightly reddish-
brown heavy clay loam containing some rounded gravel and cobble-
stones. This heavy clay loam is hard when dry and breaks into
irreiularly shaped aggregates when disturbed.

The subsoil, between the depths of about 18 and 40 inches, is reddish-
brown tough compact clay in which many rounded cobblestones and
sebbles are imbedded. There are many yellowish-brown streaks from

ecayed rock and a large number of fine holes or old root channels.
The layer is difficult to penetrate. The lower subsoil, between depths
of 40 to 60 inches, is light yellowish-brown somewhat compact sticky
avelly loam containing many rounded cobblestones. The material
18 sandier and more permeable as depth increases.

Below about 60 inches is the substratum—Ilight yellowish-brown
coarse gravelly and cobbly alluvium with interstratified layers of fine
material. The pebbles and cobblestones are mostly basaltic and
granitic,and many of them are strongly weathered, partly disinte-
grated, and rather soft.

Included with this soil is an area southwest of Pine where the
surface soil is too stony to cultivate.

Use and management.—About 80 ]percent of Applegate clay loam
is cultivated under irrigation, mostly for hay and grain. Because
of fairly abundant irrigation water, little dry-farming is done. Un-
cleared areas produce good grazing. The soil is fairly productive.

Applegate clay loam, hilly phase (15-30% slopes) (As).—This
phase differs from Applegate clay loam chiefly in having steeper
relief. In most other features it is similar to Applegate clay loam,
but in many places it is somewhat more variable, heavier textured,
more sticky, and higher in content of stones and gravel in the surface
soil. This phase occurs on the more sloping parts of terraces and on
slopes below the tops of high benches.

se and management.—This hilly phase is not cultivated but a
small acreage has been irrigated to increase its grazing value. It
provides good grazing under range conditions. Some accelerated
soil erosion has occurred following overgrazing,

BAKER SERIES

Soils of the Baker series are among the most extensive in the area.
The larger tracts are in Baker Valley, and smaller bodies are in the area
to the east. The soils are well drained and have developed in old
alluvial and lake-laid materials under a cover of grass and big sage-
brush in a semiarid climate having an annual precipitation of 9 to 14
inches. Usually the ground freezes during winter. Below an average
depth of 60 inches the materials are irregularly stratified layers of
coarse and fine alluvium. The parent materials are of mixed origin
and are derived from basalt, argillite, granite, gabbro, metagabbro,
rhyolite, quartzite, and other metamorphic and igneous rock and soils
formed thereon. In places the upper few inches of the soil may be
derived from loess. The Baker soils differ from the associated Virtue
soils in having a less strongly developed and more permeable subsoil
and lack the lime hardpan typical of the Virtue soils.

Baker silt loam (2-7% slopes) (Ba).—This is one of the more im-
portant soils of the area because of its large aggregate acreage, great
proportion under cultivation, favorable relief and location for irriga-
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tion, and moderate to high productivity. It occurs principally on
well-drained alluvial fans and terraces, slightly dissected by natural
stream erosion, and less commonly on strongly dissected high areas of
old materials. Surface runoff is medium. e soil has a good water-
holding capacity. The subsoil is slowly permeable to water and roota.
Most of the soil is free from excess soluble salts and alkali. In places
there is a trace of soluble salts in the lower subsoil, but not enough to
interfere with plant growth. The natural vegetation was big sage-
brush, grasses, and some rabbitbrush, other shrubs, and flowering
plants. The vegetation is now largely sagebrush. In many places
this soil is closely associated with Onyx silt loam, alluvial fan phase.

Profile desoription—The surface soil is ish-brown to light
brownish-gray friable silt loam to a depth of about 6 inches. It is
moderately low in organic matter. When dry and undisturbed the
surface inch is somewhat vesicular, that in the next lower 1 or 2 inches
is somewhat platy, and that in the next few inches is massive or single-
grained. The surface soil is neutral or slightly acid and noncal-
careous. From 6 to about 13 inches occurs the lower surface soil,
which is similarly colored friable silt loam that breaks into fine or very
fine granules, en moist the surface layers are dark grayish brown
to very dark brown.

The upper subsoil from 13 to 20 inches is pale-brown or grayish-
brown prismatic compact clay loam or clay. It breaks into fine nutlike
aggregates that are very hard when dry. Roots follow cracks and
structural planes. The material is dark grayish brown to dark brown
when moist. In most places it is mildly to moderately alkaline and
noncalcareous. From 20 to 30 inches it grades into brown, pale-
brown, or yellowish-brown, compact clay loam containing some streaks
and spots of white lime. This material breaks into moderately dis-
tinct fine nutlike aggregates which are hard and rather difficult to
remove. It is more yellowish and limy with increase in depth and is
dark grayish brown to brown when moist.

The lower subsoil, between depths of 30 and 45 inches, is light yel-
lowish-brown to paie-brown mildly to moderately alkaline compact
loam containing much segregated lime. It may be weakly cemented
in places but can be readily penetrated with a shovel or an auger and
breaks into small harsh angular fragments. This layer is underlain
by somewhat compact light yellowish-brown or pale-brown loam con-
taining more or less segregated lime.

The upper substratum from 45 to 60 inches is less calcareous with
increase in depth, ranges from heavy loam to sandy loam in texture,
and in places includes some gravel or layers of clay loam. Below 60
inches the substratum consists of stratified layers of pale-brown or
light yellowish-brown gravelly loam, sandy loam, and finer material.

n many areas the surface soil is a loam, and there is considerable
variation 1n the thickness and compactness of the upper and lower sub-
soil layers. In places both of these layers are nearly as slowly per-
meable and compact as the corresponding ones in Virtue silt loam.

Included with Baker silt loam are many areas having a less compact
upper subsoil, more of a cemented lime layer, and a more gravelly
substratum than typical. These included soils total about 814 square
miles and occur mostly in Eagle Valley. They have a grayish-brown
or light brownish-gray loam or silt loam surface layer about 12 inches
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thick. The upper subsoil is grayish- or pale-brown noncalcareous
firm heavy silt loam or heavy loam that breaks into easily crumbled
nutlike aggregates. At about 3 feet the subsoil is pale-brown or light
yellowish-ﬁown compact gritty clay loam containing much segregated
white lime. This layer is 6 to 24 inches thick and ranges from very
weakly cemented to strongly cemented lime hardpan. In most places,
however, it is fragmentary and easily shattered. The cemented layer
is underlain by light yellowish-brown calcareous loam that grades
into stratified and compact gravel, sand, and cobblestones containing
some finer material. The depth to the gravel ranges from 3 to 6
feet. These included areas have a good water-holding capacity and
are permeable above the hardpanlike layer.

Also included with Baker silt loam are many areas having a less
well-developed profile in which the subsoil is less compact, less clayey,
and more permeable. These areas occupy a total of about 8 square
miles. The larger ones are west of Haines and north of North
Powder, and several are in Lower Powder Valley. These included
areas are associated with the typical soil and Onyx silt loam, alluvial-
fan phase. Most are gently sloping, but small areas in Lower Powder
Valley are strongly sloping. The soil of the included areas has a
grayish- or pale-brown calcareous slightly to moderately compact firm
heavy loam, heavy silt loam, or clay loam subsoil, which is somewhat
more yellowish below a depth of 30 inches. At a depth of about
60 inches the substratum grades into irregularly stratified layers of
gravel, sand, gravelly loam, and loam containing some rounded cob-
blestones. Indicated on the soil ma}) by gravel symbols are a few
areas where the soil is somewhat gravelly and shallower than deseribed.
The soil of these areas is permeable and good in water-holding capacity.

Small areas southwest and northwest of Baker, totaling about half
a square mile, have a deeper surface soil than typical. These areas
consist of sloping alluvial fans and colluvial slopes where the original
soil has been covered with some overwash from higher lying land,
The depth of the surface soil ranges from 15 to 30 inches.

Use and management.—About 70 percent of Baker silt loam is under
cultivation, and nearly all of this is irrigated. Alfalfa and wheat are
the principal crops. Soft Federation is the most common variety of
wheat. Some oats and barley are grown. Little commercial ferti-
lizer and manure have been used. Sulfur applied at the rate of 500
pounds an acre has resulted in increased yields. Owing to the smooth
relief, accelerated erosion has not been severe, but some areas on
exposed benches show a small amount of wind erosion. The slopes
are favorable for irrigation. Yields are about average for irrigated
land in the area.

Uncleared areas are used for natural pasture. Among the practices
that would increase the yield of pasture are proper stocking to prevent
cvergrazing, the deferring of spring grazing until new growth is
ready, development of water supplies, and proper placing of salt on
ranges so as to obtain better grazing distribution.

The included soils in Eagle Valley that have a less heavy and more
permeable upper subsoil are somewhat different from the normal
soil in crop suitabilities and are generally somewhat higher in pro-
ductivity. Eagle Valley lies at a considerable lower altitude than
Baker Valley, and the included soils occurring there are some of the
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most productive of the area. Furthermore, there is an abundant sup-
ply of water for irrigation. On these soils alfalfa has been the main
crop; it produces 3 cuttings a year and an average yield of 414 tons
anacre. Asmany as 8 tons of alfalfa an acre were formerly produced,
but yields are now lower because of decreased fertility and the damage
caused by wilt and the alfalfa weevil. Clover is now replacing
alfalfa. Apples do well and are of excellent quality if properly
sprayed ; but because of the long distance to shipping points, they are
grown only for local markets. Corn produces about 12 tons of silage
or about 50 bushels of grain an acre. Cane fruits, potatoes, and
other crops do well. In places, use of too much water on these soils
has increased leaching and decreased fertility.

The included soils that have less well-developed profiles and a less
compact and more permeable subsoil than typical and occur mainly
west of Haines and north of North Powder are somewhat more
productive than Baker silt loam. Under irrigation these soils produce
about 4 tons an acre of alfalfa in two cuttings, 35 bushels of wheat, 40
of oats, and 35 of barley. Wheat grown after summer fallow without
irrigation yields about 18 bushels an acre.

Baker silt loam, eroded phase (2-12% slopes) (Bp).—In most
features this phase is similar to Baker silt loam, but its surface soil
is somewhat shallower and more irregular in depth. A little more
than 25 percent of the surface soil has been lost through sheet erosion,
and there are a few shallow gullies, most of which are shown by sym-
bols on the soil map. Only a few areas have been severely eroded.

Use and management—This phase is used principally for ran
pasture and is of average suitability. Grazing should be rigidly
controlled to prevent further damage to the range and to allow the
gmsses to become better established. = Better growth of the plants will

ecrease soil erosion. Only a small part of this phase is cultivat
and yields are somewhat lower than on Baker silt loam. The soi
should be irrigated carefully to prevent further erosion.

Baker silt loam, level phase (0-2% slopes) (Ba).—All of this
phase is cultivated. It has smoother relief tﬁan Baker silt loam, but
most other features are similar. The likelihood of erosion is less than
on Baker silt loam. Surface drainage is slow but generally adequate.
Use and management practices are similar to those gor Baker silt loam,
but yields obtained are slightly higher.

Baker silt loam, sloping phase 37—12% slopes) (Bm).—This phase
has steeper slopes than Baker silt loam but is otherwise similar. It
occurs on slopes below higher terraces and is all in cultivation. Use
and management practices are similar to those for Baker silt loam, and
yields are slightly less. The soil should be cultivated on the contour,
and special care in irrigation is needed to prevent erosion. To the
greatest extent possible, this phase should be used for hay and pasture.

Baker silt loam, hilly phase (12-25% slopes) (Br).—Confined
prmmga]]y_to small bodies in ravines or to slopes below high benches,
this % ase 1s steeper, somewhat more stony and gravelly, and more
variable in depth than Baker silt loam. Slopes as steep as 30 percent
in the Baker allefr are included. The soil is susceptible to erosion
and has been slightly eroded in most areas.
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About 80 acres that differ somewhat from this phase are included.
These soils occur mainly in Eagle Valley. The ugpgr subsoil, a
heavy loam or clay loam, grades into weakly cemented limy gravelly
hardpan. The hardpan, 1 to 2 feet thick, grades irregularly into
stratified gravel containing lenses of fine material and in places beds of
diatomite.

Use and management.—This phase is used for natural range pasture
and is of about average suitability. Grazing control is more essential
than on Baker silt loam because of steeper slopes, greater surface run-
off, and greater susceptibility to erosion. A few acres having slopes
up to 14 percent are cultivated. This soil should be tilled on the con-
tour when cultivated and irrigated carefully to control soil erosion
asmuch as possible. It should be kept in pasture or hay to the greatest
extent possible.

The included soils occurring in Eagle Valley are largely irrigated,
seeded to alfalfa or bluegrass, and used mostly for pasture. They
provide excellent pasture.

Baker silt loam, eroded hilly phase (12-25% slopes% (B(é) —Mod-
erately to severely eroded areas make up this phase. It differs from
Baker silt loam 1n being steeper and more eroded and in having a
surface soil shallower, stonier, more gravelly, and more variable in
depth. More than 25 percent of the surface so1l has been lost through
erosion. Severe erosion is not common. Deep gullies are rare, but
there are few shallow ones.

Use and management.—This phase is used primarily for grazing.
Most of it has been overgrazed, and the range has been somewhat
depleted. Strict grazing control is needed to prevent further damaﬁe
to the range and erosion of the soil. The number of livestock on the
range should be closely adjusted to a safe carrying capacity; grazin
should be deferred in spring until the plants are ready; and rotationa
grazing is advisable. Reseeding of some areas may be necessary.

Baker silt loam, coarse-textured subsoil phase (0-7% slopes&
(SBB) ~—This phase is more nearly a variant of Baker silt loam an

iffers from it principallg' in having a less compact and less clayey and
more alkaline upper subsoil over fragmentary or weakly cemented
hardpan. The so1l has formed on nearly level or undulating slightly
dissected terraces from old alluvium that is mostly of granitic origin
but includes much material of basaltic, argillitic, ang other origin.
Because of smooth relief there has been little accelerated erosion.
Surface drainage is medium, and underdrainage below the compact
layer is very rapid. This phase has nearly stone-free surface soil, is
permeable to roots and moisture, and has a good water-holdi
capacity. Insome areas the soil contains excess soluble salts, or alkali,
in the subsoil, but not enough to affect growth of crops. Some of this
soil south of North Powder is apparently associated with the area
irrigated by water from Hot Creei. Much of the water in this creek
comes from Fisher Hot Springs and is strongly alkaline. The quantit
of alkali in the soil is increasing because of the irrigation water used.
The natural vegetation is chiefly big sagebrush and grass.

Profile description—The surface soil, to a depth of about 6 inches,
is light brownish-gray or grayish-brown friable silt loam or loam.
It overlies light brownish-gray firm silt loam or loam. Both layers
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are noncalcareous in all areas except the irrigated ones; in those they
may effervesce slightly when dilute hydrochloric acid is applied. The
organic content is low in both layers.

The upper subsoil between average depths of 12 and 20 inches is

ale-brown rather compact heavy loam or gritt{; clay loam that breaks
into nutlike aggregates fairly easy to crumble. This material is
strongly alkaline and calcareous and contains black alkali ? or organic
stainsin places. The subsoil between average depths of 20 to 30 inches
is brown compact clay loam that breaks with a vertical clenvage
into nutlike aggregates difficult to crumble. This material contains
some imbedded gravel and is calcareous in places. It abruptly over-
lies pale-brown or yellowish-brown strongly alkaline limy fragmen-
tary or weakly cemented hardpan that is rather difficult to penetrate
with a crowbar.

Depths to the hardpan range from 20 to 50 inches or more, and there
is a corresponding variation in the thickness of the Inyers above. The
hardpan layer, 1 to 2 feet thick, is underlain to a depth of 8 feet or
more by beds of calcareous rather compact gravel, sand, cobblestones,
and loamy materials. These materias)s are less calcareous with in-
crease in depth.

Use and management.—About 80 percent of this phase is cultivated
under irrigation. Alfalfa, the main crop, produces about 2 tons an
acre annually in two cuttings. Small grains are also grown under
irrigation. Uncleared areas are used for natural range grazing. The
use of strongly alkaline irrigation water, if continued, may eventually
greatly lower productivity.

BALDOCK SERIES

Soils of the Baldock series are formed on imperfectly or somewhat
;i-oorly drained alluvial fans, stream bottom lands, and old lake basins,
hey cover a large total area and occur in a semiarid climate whero
the mean annual precipitation is 9 to 13 inches, including the moderate
snowfall. Surface drainage is slow to very slow, and underdrainage
is restricted by the fairly high water table, though the soils are
permeable. Nonetheless, drainage generally is adequate for grains
and pasture cro&)s. The level or very gently sloping topography is
suggestive of old lake bottoms. The gravel substrata, however, indi-
cate that the lower material is largely alluvial-fan or stream-deposited
material. The surface soil is free from stones and nearly free from
ravel. Much mica occurs in the lower subsoil. The Baldock pro-
ile shows no or only very slight textural and structural differentia-
tion between layers. Mineralogically, the parent material is of mixed
origin and comes largely from basalt, argillite, granite, related rock,
and soils formed thereon.

Baldock silt loam (0-2% slopes) (Bat).—Associated with other
Baldock soils and those of the Gooch series, this soil resembles Gooch
silt loam but lacks the slowly to very slowly permeable clayey subsoil
and contains less alkali and soluble salts. "Although much of the soil
contains a small quantity of salts or is affected by alkali, there is not
enough to interfere seriously with the production of alfalfa and

' See section on Soluble Salts and Alkall, in Soils, p. 140,
006224—53— 8
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grains, but too much for most fruits and garden crops. The natural
vegetation is largely grass, but there is some sagebrush, greasewood,
rabbitbrush, and flowering plants. Saltgrass, wild barley, tall rye-
grass, and cheatgrass are gominant among the grasses.

Profile description—The surface layer, to an average depth of
5 inches, is gray or light brownish-gray heavy silt loam, root-bound in
virgin areas and of slightly platy structure. The lower part of the
surface soil, between average depths of 5 and 13 inches, is similarly
colored friable heavy silt loam that breaks into small easily crumbled
agoregates. The surface layers are calcareous and strongly to moder-
ately alkaline. The organic content is moderate, and there are man
fine roots. When moist, the color of the soil ranges from very darlz
gray to dark grayish brown.

The upper subsoil, extending from about 13 to 34 inches, is gray,
light brownish-gray, or grayish-brown friable or slightly compact
heavy silt loam t mt}t’)reaks into subangular easily crumbled aggregates.
There are many fine root channels, a few yellowish-brown mottles,
and in places faint variegations of grayish brown and yellowish
brown. The material is moderately to strongly alkaline and slightly
limy. The content of lime decreases with increasing depth. hen
moist, this layer is very dark gray or dark grayish brown.

The lower subsoil, between average deptﬁs of 34 and 54 inches, is
light-gray or light brownish-gray silt loam or loam containing some
spots and streaks of light yellowish brown. The color ranges to light
olive-gray in the lower part. When moist, the material is dark gray-
ish brown or olive gray.

Stratified beds of light-gray, light olive-gray, or pale-olive non-
calcareous gravel and sand lie below an average depth of 54 inches and
in most places extend downward to a depth of 10 feet or more. The
gravel is waterlogged much of the year. The depths to the very
porous substrata range from 3 to 6 feet or more.

Included with this soil are several areas in which the lower subsoil
is not typical. In places a 10-inch layer of nearly white volcanic ash
lies at the depth of the lower subsoil. Buried dark-colored layers
of old soil occur in the subsoil or substratum. Thin layers of fine
sandy loam and a very few rounded pebbles are in the lower part of the
subsoil in many places. Here and there the lower subsoil containg
a 6-inch layer of light olive-gray or gray clay loam containing much
imbedded gravel.

Use and management—Qver 60 percent of Baldock silt loam is
cultivated under irrigation, and other areas are irrigated for wild
hay. The rest is used for natural range pasture (pl. 1, 4). The graz-
ing capacity is greatly enhanced by natural subirrigation and by irri-
gating with floodwaters in the spring. Practically none of the soil
is dry-farmed.

Owing to the nearly level relief, practically no erosion has occurred,
but some material washed out in placer mining has been deposited on
the soil. Drainage is the main problem. Slow internal drainage
favors the accumulation of soluble salts in the soil and impairs its
productiveness. This danger is especially great under the common
system of irrigation by flooding, which allows the evaporation of much

water at the surface.
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Baldock loam 30—2% slopes) (Bk).—A fairly large total area is
covered by this soil, which is associated with other Baldock soils and
those of the Gooch series, The natural vegetation consists largely of
grasses, including much saltgrass, and scattered rabbitbrush, big
sagebrush, and greasewood. .

rofile description.—To a depth of about 5 inches the surface soil
is gray, light brownish-gray, or grayish-brown calcareous loam or
very fine sandy loam. It is sod-bound in virgin areas and breaks into
fine crumbs and single grains when cultivated. The moist soil ranges
from very dark gray to dark grayish brown. The material is moder-
ately alkaline in better drained areas and ranges to strongly or very
strongly alkaline in small depressions. The organic-matter content
is fair or moderate.

The lower part of the surface soil, between depths of 5 and 14 inches,
is calcareous very friable loam or very fine sandy loam that breaks
into small easily crumbled aggregates and is similar to the up})er layer
in color. DBoth layers contain a few pebbles in places but are free from
stones.

The upper subsoil, between depths of about 14 and 34 inches, is

ay, light brownish-gray, or %rayish-brown calcareous friable loam,

eavy loam, or very fine sandy loam that breaks into larie subangular
easily crumbled aggregates. It is mildly to strongla‘ alkaline and in
most places is less alkaline with increasing depth. The layer is very
dark gray or dark grayish brown when moist.

The lower subsoil, between average depths of 34 and 48 inches, is
light-gray, light brownish-gray, or ight olive-gray slightly calcareous
mildly to strongly alkaline loam that contains thin layers of fine sand
and a few pebbles in places. When moist, it is dark grayish brown or
olive gray. In a few places a 10-inch layer of nearFy white volcanic
ash or dust is in the lower part.

Both subsoil layers are permeable, contain many fine roots, and are
low in organic-matter content. They are underlain by stratified
layers of light-gray, light olive-gray, or pale-olive noncalcareous

avelly sandy loam, sand, and gravel that extend downward to a

epth of 10 feet or more in most places. The depth to the very porous
gravelly substratum ranges from 3 to 6 feet or more. The substratum
18 waterlogged most of the year.

The soil varies somewhat. In places its subsoil contains a layer of
clayey material. Buried dark-colored old surface-soil layers may be
present in the subsoil or substratum. Variegations, specks, or mot-
tlings of yellowish brown and grayish brown are in the subsoil and
substratum in places.

Use and management.—About 50 percent of Baldock loam is culi-
vated under irrigation, and the rest is used for natural range or salt-
grass pasture. Most areas in natural pasture are sometimes irrigated
with floodwater in the early spring. The grazing capacity is much
greater in areas naturally subirrigated. Wheat and alfalfa are the
main crops. The maximum for wheat is over 40 bushels. Alfalfa
produces higher yields than average if water for irrigation is avail-
able after July 1. Alfalfa is short-lived in places because the water
table is high in spring. The most productive areas are southwest of

Haines.



36 SOIL SURVEY SERIES 1041, NO. 9

Wash from gold placer mines deposited on this soil has more than
compensated for any erosion. The soil would be benefited by better
drainage. It isalkaline and contains excess soluble salts—not enough
to prevent the growth of small grains and alfalfa but too much for
most fruits and garden crops. When the surface soil in depressions
is dry, it sometimes has a trace of white efflorescence of soluble salts.
The quantity of soluble salts or alkali is apparently increasing. This
is now a productive soil, but it is on the borderline for injurious salt
accumulation and needs to be protected from further accumulation by

better drainage. Special pains should be taken to prevent standing
surface water.

Baldock loam, gravelly subsoil phase (0-2% slopes) (BL).—The
gravellly substratum lies at a shallower depth, but otherwise this phase
resembles Baldock loam. It occurs in narrow belts along intermittent
strenms where the surface drainage is slower and the water table is
higher than in Baldock loam.

7—’roﬂle description.—The surface soil is gray, light brownish-gray,
or grayish-brown strongly to moderately alkaline cn%careous loam. ’I}(’)
a depth of 5 inches it has a slightlr platy structure, and below this
depth it breaks into subangular easily crumbled aggregates. The ma-
terial is free from stones and gravel, moderate in organic-matter
content, and very dark gray to dark grayish brown when moist.

The upper subsoil, extending from about 12 to 20 inches, is gray,
light brownish-gray, or grayish-brown faintly variegated calcareous
friable loam. This rests on stratified beds of light-gray, light olive-
gray, or pale-olive rounded gravel and sand that extend to a depth of
10 feet or more in most places. The depth to the porous gravel or
sand ranges from about 12 to 36 inches, and there is a somewhat cor-
responding variation in the thickness of the upper soil layers.

glse and management.—About 55 percent of this phase is cuitivated
under irrigation. The (S)rincipnl crops are wheat, barley, oats, and
some alfalfa. The yields are slightly lower than on Baldock loam.
Alfalfa is short-lived in many places because of the moderately hﬁh
water table. Uncleared areas provide good salt-grass pasture. e
soil in places receives some deposition from streams.

BALM SERIES

Soils of the Balm series are of fairly recent alluvial origin. In
the upper part they consist of calcareous medium- or coarse-textured
materials. The lower consists of loose very porous coarse-textured
materials. The profile shows practically no differentiation of textural
and structural layers. The soils occur in level or nearly level stream
bottom lands. The annual precipitation is 9 to 12 inches. The allu-
vial parent material is derived largely from basalt, granite, greenstone,
and related rocks and soils formed thereon. Drainage is poor. The
soils are often inundated by spring floods, and low places are wet
during summer. Internal drainage is restricted by the high water
table, which commonly stands at a depth of 2 to 5 feet. The Balm
soils 1n places contain more or less soluble salts or alkali. They differ
from the Baldock soils mainly in having a browner surface soil and
coarser textured more porous materials in the lower parts of the profile,
and from Hershal soils in being calcareous.
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Balm loam (0-2% slopes) (Bo).—In places this soil is cut up by
old stream meanders. Underdrainage is restricted by the high water
table. Smooth relief and the good grass cover allow little or no ero-
sion. The natural vegetation is mostly grass, including some salt-
grass, bluegrass, alkali-grass, orchard grass, and wild barley. A few
greasewood and sagebrush shrubs grow in places, and some cotton-
woods, willows, and aspens grow along the streams.

Profile description.—The surface soil to an average depth of 9 inches
is grayish-brown calcareous mildly to strongly alkaline slightly hard
loam or silt loam of weakly granular structure. It is dark grayish
brown or very dark gray and friable when moist, moderate in organic
content, and nearly free of cobblestones and gravel. In virgin areas
the upper 4 or 5 inches is bound by saltgrass and other grass roots.
The so1] material between average depths of 9 and 18 inchesis grayish-
brown mildly to moderately alkaline calcareous micaceous loam con-
taining few pebbles and a few yellowish-brown mottlings in places.
It ranges from loam to sandy loam. The loam changes sharply to
stratified beds of grayish-brown or brown loose sand, gravel, and small
water-worn cobblestones. The gravelly material extends to a depth
of 10 feet or more. In most places it 1s mildly alkaline and noncal-
careous. Much mica is present. The depth to the loose gravel and
sand ranges from about 10 to 36 inches.

The upper part of the profile is permeable, and the lower part is
very porous. The water-holding capacity is rather low; but because
the water table stands at a deptﬁ of about 3 feet, this capacity is not
so important except where the soil is drained. The soil in places is
more or less saline. Here and there it is noncalcareous.

Because of their small total extent (about one-half square mile),
small areas in Eagle Valley having a fine sandy loam, very fine sandy
loam, or sandy loam surface soil about 8 inches thick are included
with this soil. The soils in these areas contain few pebbles and
rounded cobblestones. Their upper layers overlie calcareous single-
grained fine sandy loam or sandy loam containing interbedded layers
of fine sand and very fine sandy loam, much mica, and a trace of
yellowish-brown mottling. At a depth of about 2 feet these materials
are underlain by grayish-brown or brown loose loamy fine sand con-
taining interbedded layers of sand and gravel. The included areas
have about the same agricultural value as the normal soil.

Use and management.—Balm loam is used mostly for native pasture
and is well suited to that use. Most of it is irrigated and nearly all
of it is naturally subirrigated. Small better drained areas are culti-
vated, mostly for grain. The soil is too porous to be especially
productive.

Balm gravelly sandy loam (0-2% slopes? (Bw~).—Except for its
coarser textured surface soil, which is gravelly, sandy, and in places
cobbly, this type resembles the cloself' associated Balm loam in most
respects. It occurs on level or nearly level stream bottom lands in
places cut up by old stream channels, and the microrelief is therefore
somewhat uneven or hummocky. Surface draina%e is slow, and un-
derdrainage is restricted by the high water table that generally
supplies much water for subirrigation. The soil is rapidly or very
rapidly permeable, very porous, and low in water~hol£ng capacity.
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Many roots penetrate to a depth of 4 feet or more. The native vege-
tation is grass, including much saltgrass, and a few greasewood and
sagebrush shrubs. Along the stream channels there are a few trees.

rofile description.—The surface soil, rather low or moderate in
content of organic matter, is rayish-i)rown calcareous mildly to
strongly alkaline gravelly sand %oam to an average depth of 8 inches.
It is mainly single-grained. Many pebbles and cobblestones are scat-
tered on and in the surface soil. Rather brown gravelly areas much
like riverwash are fairly common. Under native vegetation the upper
4 inches of this layer is root-bound.

The soil material between average depths of 8 and 18 inches is

grayish-brown or brown mildly calcareous mildly to strongly alkaline

ravelly sandy loam containing many rounded cobblestones.  Yellow-
ish-brown mottlings are common. This material rests on stratified
layers of grayish-brown or brown loose gravel, sand, and water-worn
cobblestones that extend to a depth of 10 feet of more. In places
this lower lying material is gray and more or less mottled with
¥e]lowish brown. It is noncalcareous or only very mildly calcareous.
] h% depth to the loose gravel and sand ranges from about 8 to 36
inches.

Much mica occurs in the entire profile. The content of pebbles and
cobblestones is variable. In some places the surface soil is nearly
free of cobblestones, and in other areas it is nearly covered with them,
Here and there the soil is noncalcareous. In places the soil containg
some salts or alkali. Some of the areas near North Powder have a
Frayer surface soil and a higher salt content than elsewhere. A thin

a%;r of sandy recent sediment covers the surface in places.

se and management.—Nearly all of this type is used for native
pasture, mostly under irrigation. Although it is rather porous and
gravelly, it produces good pastures when irrigated. Most of it is
naturally suEirrigated. Small areas have been cultivated but most
of them have been allowed to revert to pasture. Some of the areas
near North Powder contain too much salt or alkali for most culti-
vated crops, and their grazing value is lower than elsewhere. There
has been little erosion because it has been checked by the low relief
and sod-bound surface soil.

BARNARD SERIES

Soils of the Barnard series developed from stratified materials
consisting of clay, semiconsolidated conglomerate, some basalt, tuff
diatomite, and other sediments under a cover of big sagebrush and
grass and an annual precipitation of 9 to 12 inches, inc uding some
gnow. They occur extensively on dissected high sloping benches in
Eagle Valley and are productive when irrigated. Barnard soils are
more permeable than the Virtue soils and differ from the Baker soils
in being developed from semiconsolidated materials.

Barnard clay loam (2-12% slopes) (Be).—This soil occupies old
terraces and has a lime-cemented hardpan. The topography is repre-
gentative of high youthfully dissected gently sloping benches that
renerally lie 100 to 200 feet above Powder River. The larger areas
have a fairly smooth sloye of 2 to 7 percent, but some areas are nearly
level, and many have slopes between 7 and 12 percent. The areas
break off in sharp escarpments to lower levels. Surface runoff is
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medium to rapid. Internal drainage is somewhat restricted above
the hardpan and very slow through the hardpan, but the soil is
adequately drained for most crops. )

Profile description.—Barnard clay loam shows strong differentiation
of layers. The surface soil to a depth of 8 inches is grayish-brown
or light brownish-gray slightly hard clay loam. The organic-matter
content is moderate to moﬁerately low, and the reaction is neutral or
mildy alkaline, The material is nearly free of stones but contains
a small quantity of gravel. It isdark grayish brown and friable when
moist and brea{{s into medium and fine granules. This layer grades
at depths of 8 to 14 inches into grayish-brown neutral or mildly
alkaline clay loam that breaks into small irregular hard aggregates.

The upper subsoil, between depths of 14 and 20 inches, is brown
mildly or moderately alkaline compact clay loam or gritty clay that
breaks vertically into large irregular blocks, which can in turn be
broken into distinct very hard fine nutlike aggregates. In places
this layer is faintly calcareous. After a gradual transition this layer
is replaced by calcareous compact brown to yellowish-brown cla
loam or heavy loam that is variegated with brown and light yellowis
brown and breaks into angular hard nutlike aggregates. The lower
part of the layer is light yellowish brown and very pale brown.

At an average depth of 28 inches there is an abrupt change to a
liglht-gray or white lime-cemented hardpan marked with some light
yellowish brown and very pale brown. This hardpan effervesces
strongly, is strongly alkaline, is hard to penetrate with a crowbar,
and is very slowly permeable or impermeable to moisture. Its average
thickness is 24 inches., Under the hardpan is stratified weakly con-
solidated material consisting of layers of pale-brown clay, weakly
cemented gravel, some basalt, water-laid tuff, and diatomite in places.
The consolidated material is calcareous in the upper part and generally
noncalcareous below 6 feet. It varies from place to place because
the deposits are stratified.

A few rounded and subangular cobblestones and pebbles are on and
in the surface soil, but not in sufficient quantity to interfere with
cultivation. The subsoil has a moderate water-holding capacity, and
the material above the caliche hardpan is slowly permeable to roots
and moisture. The caliche hardpan is not alkaline enough to affect
the productiveness of the soil.

se and management.—Probably 65 percent of Barnard clay loam
is under cultivation, Most areas below the irrigation ditch are cul-
tivated, and those above are uncleared and used for natural range
pasture. The percentage of cultivated land is unusually high because
of an abundance of irrigation water.

The common crops of the region are grown, but about 50 percent
of the cultivated land is used for alfalfa. Owing to damage by alfalfa
wilt and alfalfa weevil, the acreage of alfalfa has been greatly reduced,
and that of clover has been increased. Clover produces 200 to 300
Eounds of seed an acre. Some areas are kept in semipermanent

luegrass pasture. Garden crops and apples are grown for home
use and do well.

This soil should be cultivated on the contour and requires very
careful irrigation to prevent excessive runoff and to avoid erosion.
It is moderately deep and sheet erosion could reduce productivity.
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Barnard clay loam, eroded phase (2-12% slopes) (Br).—This
phase consists of eroded areas of Barnard clay loam and it is similar
to that soil except for having a shallower surface soil caused by
ﬁ’reater erosion. It is used only for range pasture and is somewhat

elow average for that purpose. The heavy grazing it has received
in the past should be somewhat reduced to forestall further damage
from erosion.

Barnard clay loam, hilly phase (12-25% slopest) (Bs).—The soil
resembles Barnard clay loam but has stecper relief and a somewhat
more variable subsoil because of outcrops of stratified material on the
hillsides. The lime-hardpan layer in the subsoil is not so thick nor
so consistently developed as in Barnard clay loam. Relief is strongly
rolling to hilly, and many areas occur in ravines below high benches.
The s?opes interfere considerably with the use of farm machinery
and the distribution of irrigation water and make the soil more sus-
ceptible to erosion,

Use and management.—About 50 percent of this soil is under irri-
gation. It is used principally for hay and pasture; wheat and oats
are used primarily as nurse crops. Alfalfa is grown on the less
steep slopes. The stronger slopes are used generally for bluegrass

asture; some of the irrigated slopes used are as steep as 40 percent.

he steeper slopes wash easily and have lost some of their surface
soil. An acre of irrigated pasture on this soil will sustain one cow
during the summer. gl‘he uncleared areas furnish rather scant pas-
ture in spring and early summer.

Where irrigated, this soil must be handled very carefully to prevent
waste water from flowing down the slopes anlciyforming gullies. A
sprinkler system of irrigation would spread the water better on steep
slopes, but costs may be prohibitive for the crops currently grown.

Barnard clay loam, eroded hilly phase (12-25% slopes) (Bq).—
Hilly moderately or severely sheet-eroded or gullied areas with domi-
nant slopes exceeding 12 percent are occupied by this soil. The sur-
face soil is shallower and the lime hardpan in the subsoil is less con-
sistently developed and generally thinner than in Barnard clay loam,
but other internal characteristics are similar. The soil profile is more
variable because a variety of stratified layers crop out on hillsides.
In most places more than 25 percent of the original surface soil has
been lost through erosion, and some areas are gullied. This soil
occurs on slopes and breaks below high benches. A total area of
somewhat less than a square mile is included in which dominant
slopes exceed 25 percent.

se and management.—This phase is used for range pasture and
furnishes rather scant grazing. Grazing must be carefully controlled
to prevent further soil erosion and depletion of the range. The num-
ber of livestock should be closely adjusted to the carrying capacity
of the soil. Grazing should be deferred in the spring until plants
are ready, and rotational grazing is advisable. Some areas may need
to be reseeded.

BROWNLEE SERIES

Soils of the Brownlee series are well-drained, micaceous, and rather
shallow. They developed from residuum of albite granite under a
grass and big sagebrush cover and an annual precipitation of 15 to
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21 inches, including considerable snow. Relief of most areas is roll-
ing or gently rolling, but the series includes many hilly and some
broken and undulating soil areas. In general Brownlee soils are
darker at higher elevations and lighter at the lower. They are mod-
erately or somewhat slowly permeable and have moderate differenti-
ation of textural and structural layers in the profile. The entire pro-
file is noncalcareous. The soils of this series are associated with the
Moscow, Glasgow, Lookout, Virtue, Ruckles, Keating, and other soils.
They are distinguished from the Moscow soils bf' their darker sur-
face soil, and from the Glasgow and Keating soils by their granitic
parent material.

Brownlee loam (2-25% slopes) (Bt).—This is an extensive dark-
colored soil formed in the uplands. It occupies domelike areas more
or less dissected by streams and is associated with the timber-covered
Moscow soils and the sagebrush- and %rass-covered Glasgow, Look-
out, and other soils. A few areas have slopes steeser than 25 percent.
Surface runoff ranges from medium to very rapid; internal draina
is moderate to somewhat slow but adequate. Except where it is shal-
low over bedrock, the soil has good water-holding capacity. The
gubsoil is moderately or somewhat slowly permenble.

Although mainly grass and big sagebrush, the natural vegetation
includes some scattered rabbitbrush, bitterbrush, mountain-mahogany,
and other shrubs, A few scattered ponderosa pines grow on this
soil near Sparta. Cheatgrass is the most common grass, but a con-
siderable part of the grass cover consists of big bunchgrass, Sandberg
bluegrass, needle-and-thread grass, Indian ricegrass, and such better
forage grasses.

Profile description.—The surface soil—ranging from dark grayish
brown to grayish brown and from a mellow loam to a heavy gritty
loam—is very dark brown when moist, friable, granular, and neutral
or slightly acid. At a depth of about 4 inches, this layer passes
into slightly lighter colored somewhat granular loam or clay loam.
The combined thickness of the two layers ranges from 8 to 20 inches.

The upper subsoil, between average depths of 12 and 24 inches, is
brown compact clay loam containing a trace of mica and some rotten
granite. It breaks along irregular vertical cleavage planes into hard
rough subangular nuthke aggregates or medium granules and is
neutral or shightly acid. It is dark brown when moist. From 24
to 36 inches, it is a brown compact clay loam containing much partly
weathered granite. This material breaks into irregular nutlike ag-

gates or medium granules that crumble fairly easily. It ranges
om neutral to mildly alkaline and is noncalcareous.

Below 36 inches brown or yellowish-brown loam or coarse clay
loam occurs as interstitial material between partly weathered frag-
ments of granite. This material is difficult to penetrate with a bar
because it contains so much rock. The weathered rock is albite
granite, gray to yellow variegated with yellowish brown. DBelow
48 inches the material is yellow and gray granite containing much
nearly white albite.

Some variation in profile characteristics occurs. In places the sub-
soil is a heavy clag' loam or clay somewhat less permeable than else-
where. The depth to bedrock ranges from 15 to 50 inches., A few
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stone are scattered over the surface in places, and bedrock outcrops
here and there, but most of the soil is not excessively stony.

Use and management.—The greater part of Brownlee loam is used
for grazing, and it is well suited to that use if care is exercised to
prevent overgrazing. Heavy grazing has more or less depleted the
range and allowed some loss of topsoil through erosion. Erosion
lowers the productivity and should be minimized. Productivity of the
range will Ee increased if spring grazing is deferred until plants have
sufficient growth and is stopped before the stubble is grazed too short.
A small acreage of this soil with slopes of less than 12 percent is
cultivated, mostly under irrigation, to alfalfa and wheat.

Brownlee loam, eroded phase (2-25% slopes) (Bu).—Moderatel
eroded, severel r eroded, and gullied areas were included with this soil.
It is essentinlly similiar to Brownlee loam, but its surface soil is
thinner and more irregular in depth. In small severely eroded areas
the surface soil is very thin, the subsoil is exposed in places, and there
iu-e a few shallow gullies. This phase is more extensive than Brownlee

oam.

Use and management.—About 4 percent of this phase is cultivated,
mainly to wheat and alfalfa under irrvigation. Most of it is used for
range pasture of average grazing value. The range land should be
protected from overgrazing, and cultivated areas require special care
to prevent erosion. The soil erodes easily, and being rather shallow,
is seriously injured by even moderate erosion. Deferred grazing,
rotational grazing, and reseeding of some areas would increase the pro-
ductivity of the grass cover and tend to check further erosion.

Brownlee loam, eroded steep phase (20-35% slopes) (Bw).—This
phase consists of moderately eroded, severely eroded, and gullied areas
on steep relief. It occurs principally along V-shaped ravines, and
the total area is small. In places the greater part of the surface
soil has been lost by erosion, here and there the subsoil is exposed,
and in some areas a few shallow gullies have formed. Surface runoff
is more rapid than on Brownlee loam. The surface soil is thinner,
and the subsoil is thinner, lighter textured, and shallower to bedrock.

Use and management.—This phase is used for range pasture but
the grazing value is rather low. Grazing should be strictly con-
trolled to prevent further damage to the range and to check erosion.
In spring, grazing should be deferred until the grass has made suf-
ficient growth, and rotational grazing is highly desirable. The Hlunts
should not be grazed too short. Some areas should be reseeded.

Brownlee loam, shallow phase (2-25% slopes) (Bx).—This phase
is shallower to the granite bedrock and somewhat more eroded than
Brownlee loam. Granite bedrock is close to the surface and some
stones are scattered over the soil. The soil, however, is not especially
stony.

I’?b”oﬁle description—The surface soil is moderately dark grayish-
brown friable loam to a depth of about 6 inches. The lower part is
slightly browner. The up[:er subsoil, occurring between average
depths of 6 and 14 inches, is brown rather compact clay loam or heavy
loam containing much rotten anite. Underlying this is variegated
brown, very pale-brown, yellowish-brown, and gray decomposed
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granite in which some brown coarse loam occurs ag interstitial mate-
rial. Between depths of 40 and 60 inches is mixed yellowish-brown,
very pale-brown, brown, and nearly white disintegrated albite granite
containing much hard undecomposed rock. The entire profile is
neutral or slightly acid. The soil material above bedrock is mod-
erately permeable. .

Use and management.—This phase is not cultivated and is used
mostly for range grazing. On some strongly sloping areas heavy
gmzing has caused moderate sheet erosion, and shallow gullies have

ormed in places.

Brownlee loam, eroded shallow phase (2-25% slopes) (Bv).—
This moderately or severely eroded soil is shallow to bedrock. In
most areas more than 25 percent of the original topsoil has been lost.
The subsoil is exposed in places and a few shallow gullies have formed.

Use and management.—This phase is used in much the same way as
Brownlee loam, shallow phase, but its thin surface soil tends to in-
crease runoff and lowers productivity. The number of livestock should
be carefully adjusted to the grazing capacity of the range, and the
grass should not be grazed too early in spring nor too short.

BULGER SERIES

The soil of the Bulger series developed on smooth undulating or
gently sloping well-drained old alluvial fans and terraces under a
cover of grasses, big sagebrush, and many flowering plants. It is
derived from old alluvium, mainly of granite and quartzite origin.
The annual precipitation is 13 to 15 inches. Possiblg a part of the up-
per profile is influenced somewhat by loess. The Bulger soil differs
from Hutchinson soils chiefly in having a darker surface soil, a less
compact upper subsoil, and a dense, or hardpan, lower subsoil, and
from Virtue soils in having darker surface soil and a hardpan that is
only faintly calcareous.

Bulger silt loam (0-7% slopes) (Bz).—This is a slightly dark-
colored soil with a brown noncalcareous dense hardpan. The soil
has fairly good water-holding capacity. Surface runoff is low to
medium, and underdrainage is generally adequate, although the hard-
pan is nearly impermeable to roots and moisture. The soil is free of
salts and alkali,

Profile description.—The surface soil is grayish-brown to slightly
dark-gray or dark grayish-brown friable silt loam to an average
depth of 6 inches. It has a fair to good organic-matter content, and
is free of stones or gravel. When moist, it is dark grayish brown or
very dark brown. The surface layer is underlain by grayish-brown
friable silt loam. This material is dark grayish brown when moist,
separates with a faint vertical breakage, and crumbles easily. The
two layers just described are slightly acid or neutral.

At a depth of about 12 inches there is a gradual transition to a brown
heavy silt loam that breaks along vertical planes into large masses
easillv crumbled into hard fine nutlike aggregates. The material of
this layer is neutral in reaction, dark grayish brown, and friable when
moist. The subsoil from 18 to 36 inches is a compact clay loam or
clay with an irregular prismatic structure and neutral reaction. This
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material is yellowish brown if crushed when dry and dark brown when
moist. It 1s difficult to penetrate and breaks into very hard fine nut-
like aggregates. There are many fine holes or old root channels. This
layer grades into light yellowish-brown hard fine nutlike heavy gritty
loam or clay loam of neutral or mildly alkaline reaction,

A noncalcareous dense indurated brown or slightly reddish brown
hardpan streaked with white siliceous material occurs at an average
depth of 48 inches. This hardpan, in most places 2 to 4 feet thick,
is very difficult to penetrate with a crowbar or rock drill. Below it
is brown or slightly yellowish-brown noncalcareous irregularly strat-
ified coarse alﬁwial deposits of granitic and quartzitic origin that
are mildly calcareous in places.

Use and management.—About 75 percent of Bulger silt loam is ir-
rigated and cultivated. About half of the cultivated area is used for
alfalfa. Wheat is grown under irrigation on about a fourth of the
cultivated area. Oats, barley, and rye are the other main crops; they
ﬁroduce yields about average for the region. There has been very

ittle erosion on this soil because relief is smooth. The uncultivated
areas are used mainly for range grazing.

CATHERINE SERIES

Soils of the Catherine series are similar to Wingville soils but
are not calcareous in any f)art of their profile. They formed on
gmooth, level, or nearly level stream bottom lands, alluvial fans, and
old lake bottoms under imperfect or poor drainage. The native cover
was grass, shrubs, and a few trees. The annual precipitation includes
considerable snow and ranges from 11 to 25 inches. The soils have no
or only very slight differentiation of textural layers but may be more
or less stratified. The larger and more typical areas are in Sumpter
and Bowen Valleys, but some occur in Baker (pl. 1, B), Eagle, and
Lower Powder Valleys. Large areas formerly occupied by Catherine
soils have been converted into placer diggings by gold miners.

Catherine loam (0-2% slopes) (Ca).—This dark to very dark soil
is one of the most productive soils in the area. The parent material
may be influenced by loessal or loesslike del[])osits but is mostly alluvium
derived chiefly from granite, basalt, argillite, related rocks, and soils
formed thereon. The soil developed under a natural vegetation of
grass and some sagebrush. The annual precipitation is 14 to 16
inches. Surface runoff is slow but adequate for general farm crops.
The subsoil is permeable and high in water-holding capacity. )
goil is free of salts and alkali, and the water table is seldom high
enough to waterlog it.

Profile description.—To a depth of about 6 inches the surface soil
is dark-gray very friable loam. This layer is root-bound in virgin
areas and black when moist. The lower part of the surface soil at
6 to 20 inches is a heavy loam that breaks into coarse granular aggre-
gates, and it is similar to or slightly lighter than the upper surface
soil in color. Both layers of sur%ace soil are free of stones and gravel
and high in organic content.

The part of the subsoil between average depths of 20 and 50
inches 1s gray, light-gray, or grayish-brown loam that breaks into
irregular easily crumbled masses. There are some fine rust-brown
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and grayish-brown variegations. The surface soil and subsoil are
generally noncalcareous and vary from slightly acid to mildly alkaline,

Between depths of 50 and 72 inches the material is similar to the
above layer but the texture is variable. Layers of clay loam, loam, or
fine sand are present in places. Below a depth of 6 feet or more there
are layers of gravelly loam, sand, small cobblestones, and finer sedi-
ments. The depth to the gravelly substratum, however, ranges from
3 to 8 feet or more. This gravelly layer is generally over 5 feet thick
but it may be absent in places.

The soil in an area of about 350 acres southwest of Wolf Creek
School differs from the t{pica] soil in being shallower over the
gravelly substratum. In this area gravelly material is at a depth
of 12 to 36 inches instead of below 30 inches as in most other areas,

Use and management.—Most of Catherine loam is under cultivation,
It is productive when adequately irrigated but occurs where water for
irrigation is relatively scarce. Wheat and alfalfa are the important
crops. Federation wheat is grown under irrigation; Buart wheat,
under dry-farm practices. Many areas are planted to mixed bluegrass,
timothy, clover, and other grasses (})l. 1, ¢). They are usually irri-
gated with floodwater in spring if it is available, and have some
subirrigation. The crop yields on areas shallow to gravel are slightly
lower than elsswhere. Owing to the nearly level relief, erosion
has been unimportant. Drainage of the soil has been improved by
ditching of irrigated areas.

Catherine silt loam (0—2%? (CB).—This dark soil is derived from
medium-textured alluvium or lake-1aid materials of mixed origin, but
principally basaltic, granitic, or argillitic. Surface drainage is slow,
and the substratum 1s generally waterlogged by a medium or high
water table. The water-holding capacity is high, and the soil is
ermeable to water and roots. The soil differs from Wingyville silt
(iﬁn}'mainly in being noncalcareous and in containing no salts or
alkali.

Pro{ile description.—The surface soil is dark-gray or very dark-gray
granular silt loam. The material is black or very dark gray when
moist and contains a fairly large quantity of organic matter.

The subsoil, between d{,pths of about 18 and 40 inches, is gray,
light brownish-gray, or grayish-brown firm silt loam or ciay l%ram.
It contains faint light ye]ﬁ)msh-brown mottlings, crumbles easily, and
is dark grayish brown or very dark gray and friable when moist. The
material between depths of about 40 and 60 inches is somewhat similar
but is a little more mottled and contains some pebbles in many places.
1t rests on beds of grayish-brown, gray, or light brownish-gray loose
gravel, cobblestones, sand, and finer sediments,

There is some variation in this soil, and areas of other soils are
included in mapping. Stratified layers of somewhat different texture
may be present in the subsoil. In Sumpter Valley the soil is slightly
acid or neutral and noncaleareous throughout. In Baker and Lower
Powder Valleys, however, it is neutral or mildly alkaline and non-
calcareous in most places. The lime content varies considerably
within short distances, however, and in places there may be a calcar-
eous layer. The surface soil is free from stones and gravel, and the
depth to the gravelly and sandy substrata ranges from 4 to 6 feet.
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In Sumpter Valley the gravelly substrata are gold-bearing and extend
to a depth of 25 to 35 feet, where they rest on ﬁner sediments.

Included areas in Sumpter Valley totaling about one-third of a
square mile have the gravelly substrata closer to the surface than
typical. These areas ﬁe near stream channels, are flooded during
spring thaws, and are rather poorly drained. They have a dark-gray
or dark grayish-brown friable silt loam surface soil about 12 inches
thick and in many places contain some pebbles. The surface soil
grades into a subsoil of gray, light brownish-gray, or grayish-brown
friable silt loam or loam containing some gravel. The subsoil overlies
beds of loose gravel, sand, cobblestones, and finer sediments at depths
of 12 to 36 inches. These areas are noncalcareous, slightly acid or
neutral, contain much mica, and are rapidly permeable.

Also included is about 250 acres of a slightly different soil in
Eagle Valley where the annual precipitation is lower, or 9 to 11 inches,
including little snowfall. This included soil lies on smooth nearly
level high stream bottom lands or low terraces where natural drainage
is somewhat better than typical. Surface drainage is restricted but is
generally adequate for grain and hay crops. Owing to the better
natural drainage, this soil is somewhat browner throughout than the
typical soil. Its surface soil consists of dark-gray to dark grayish-
brown friable medium-granular silt loam high in organic matter. This
dark surface soil is 10 to 20 inches thick and black or very dark brown
when moist. It grades into a grayish-brown friable medium-granular,
or faintly nutlike, silt loam or K)am faintly mottled with yellowish
brown. The substrata, beginning below a depth of about 5 feet, con-
sist of stratified grayish-brown loose gravelly sandy loam, gravel,
sand, and cobblestones.

This included soil is permeable and in most places noncalcareous
and mildly alkaline to neutral. It does not contain excess soluble
salts. The alluvial material is of mixed origin, principally basaltic,
argillitic, and granitic.

A slightly different soil covering about 50 acres in Sumpter Valley
is included. It has a slowly permeable heavy-textured layer in the
su})soil, and though poorly drained, does not contain excess soluble
salts.

Use and management.—In Sumpter Valley much of Catherine silt
loam is used for gay and pasture, but a considerable acreage has been
destroyed by placer diggings. Oats are grown, but the season is too
short for wheat. In Baker Valley, alfalfa, wheat, barley, and oats are
grown. The included soil in Eagfe Valley is used to great extent for
corn because of the longer and warmer growing season. Red clover
produces 5 bushels of seed an acre the second cutting. Because of the
alfialfa weevil, more clover than alfalfa is now grown on this included
soil.

Catherine silty clay loam (]0—2% slopes) (Cc) . —Except for its
heavier texture this soil resembles Catherine silt loam. It also re-
sembles Wingville silty clay loam but is noncalcareous and free from
excess soluble salts. It is derived from somewhat clayey alluvium or
lake-laid materials of mixed origin, but principally basaltic, granitic,
or argillitic. Some areashaveaslightly Eummocky microrelief. Sur-
face drainage is slow but generally adequate where the soil is irrigated
and drained. The gravelly substrata are usually waterlogged in the
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early spring, but the water table recedes during summer. The mod-
erate or high water table provides some subirrigation. The soil is
free of alkali, except where it borders soils containing alkali. It
containslmuch mica throughout, and its surface soil is free from stones
or gravel,

rofile description—The surface soil is dark-gray or gray silty clay
loam with a granular or slightly platy structure to a depth of 6 inches.
Below this and continuing to a depth of 18 inches is similarly colored
granular silty clay loam. These surface layers are black or very dark
gray when moist and their combined thickness ranges from 12 to
30 inches. In virgin areas the upper part is root-bound and the lower
Kgrlt contains many roots. The organic-matter content is apparently

igh.

The u per subsoil, between average depths of 18 and 36 inches, is
gray, light brownish-gray, or grayish-brown firm silty clay loam or
clay loam that breaks with very faint vertical cleavage into largie
angular easily crumbled aggregates. It is faintl mottﬁed with yel-
lowish brown, contains many fine roots and channels, and is dark gray,
very dark gray, or dark grayish brown when moist. The lower sub-
soil, occurrin between d%ll‘)t{s of 36 and 60 inches, is in most places
a similarly co%ored friable silty clay loam or clay loam that contains
some pebbles and some yellowish-brown mottlings in the lower part.
Thin layers of fine san(f or a 10-inch layer of nearly white volcanic
ash are at this depth in a few places. The lower subsoil rests on
beds of grayish-brown or gray loose gravel, sand, cobblestones, and
finer sediments that contain some yellowish-brown mottlings.

In Sumpter Valley the entire soil is noncalcareous and slightly acid
or neutral, but in other areas it is mildly alkaline to neutral and non-
calcareous in most places. Small patcges with a calcareous layer in
some part of the profile are included in mapping because of the great
variation in lime content within short distances. The depth to the
gravelly substrata ranges from 4 to 6 feet. The soil is permeable
to water, air, and plant roots and has a high water-holdin cnpacitr.

Included with this soil is about 145 acres in Sumpter Valley slightly
different because of its somewhat heavier textured more slowly per-
meable layer. This included soil is poorly drained but does not
contain excess soluble salts.

Use and management—QOwing to the short growing season, the
Catherine silty clay loam in Sumpter Valley is used mostly for hay
and pasture. The meadows—largely of bluegrass, other grasses, and
some alsike clover—produce an average of 13/ tons an acre when cut
for hay (pl. 2). Some oats are grown under irrigation. The climate
in Sumgter Valley is especially suitable for oats. Large areas of the
soil in Sumpter Valley have been destroyed by placer digg?'lings, and
other areas are covered with wash from placer mines. The areas
covered with wash are map&ed as the overwash phase of Catherine
silty clay loam where of sufficient extent.

About 80 percent of this soil in Baker Valley is cultivated under
irrigation and is very productive. The crops grown and the yields
obtained are about the same as on Wingville silty clay loam.

Catherine silty clay loam, overwash phase (0-2% slopes) (Ce).—
This phase includes areas where a layer of light-colored silty material
overlies other soils. Typically these soils were dark-colored Cather-
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ine silty clay loam, but in some places they were Wingyville, Baldock,
Powder, or other soils. The silty overwash is mainly from gold-
placer mines. This soil occurs in level or nearly level bottom Jands
or basinlike areas covered with shallow water late in winter and early
in spring. Surface drainage is very slow. Internal drainage is re-
stricted by the waterlogged substratum, but the soil is moderately to
slowly permeable. The native vegetation is mostly grass, including
in places some saltgrass and a few scattered rabbitbrush and other
shrubs, A few willows and haws grow along the stream channels,

Profile description.—~The present surface soiFis light brownish-gray
smooth silty clay loam or silt loam mottled with light yellowish-brown,

ay, and grayish-brown. It ranges from 4 to 36 inches in thickness
ut is generally about 12 inches thick. This material is distinctly

laminated, contains a high percentage of silt, and has a low organic-
matter content. It is grayish-brown mottled with yellowish-brown
when moist.

Abruptly underlying the material just described is a 10- to 18-inch
layer of dark-gray or gray firm silty cla?' loam that breaks into large
elods. There are many fine channels. Thisdark layer was the surface
soil before it was covered with the silty wash. It contains some fine
light yellowish-brown mottlings and is very dark gray when moist.
Between 26 and 44 inches the material consists of firm gray clay loam
somewhat mottled with light yellowish brown. Between 44 and 60
inches the material is gray clay loam in most places but includes layers
of loam, silt loam, and fine sandy loam and in places contains imbedded

ebbles in the lower part. It rests on beds of gray or grayish-brown
oose sand, gravel, small cobblestones, and finer sediments.

Typically, this phase is noncalcareous throughout and slightly acid
to mi?dly alkaline. It contains considerable mica. The pebbles are
from granite, argillite, quartzite, basalt, breccia, and other rocks.
Thin layers of nearly white volcanic ash or gray clay occur in the
lower subsoil in places.

Included with this phase are several areas near stream channels in
Sumpter and Bowen Valleys that differ in being shallower to the beds
of loose gravel, sand, and cobblestones. In these areas the depth to
stony material ranges from 12 to 36 inches and averages 24 inches.
There is a somewhat corresponding variation in thicknesses of the
other layers. The light-colored overwash layer is 3 to 16 inches thick.

Also included is a total area of somewhat less than 2 square miles of
slightly different soil. The lighter colored overwash material of this
inc%uded soil overlies calcareous soils, principally Wingville silty clay
loam but also some areas of Gooch ang Baldock soils. In these areas
most of the lighter colored surface overwash is noncalcareous and
neutral or mildly alkaline. The underlying dark layer, or former
surface soil, and the lighter-colored subsoil material beneath it are
more or less calcareous and mildly to strongly alkaline, In places the
included soil contains a slight quantity of excess soluble salts, The
large area along Powder River north of Baker is mostly underlain by
a soil similar to Powder silt loam.

Use and management.—In Sumpter (pl. 2) and Bowen Valleys this
hase is used largely for native pasture. It is excellent for that use
ecause the high water table supplies water for subirrigation and the

soil is free of salts and alkali. The recent deposit of silty materials on
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the surface apparently has had little detrimental effect on productiv-
ity. Wash from placer mines still is being deposited on much of the
goil. Some of the areas would be difficult to drain, and drainage
prlt))]bably would decrease their grazing value by lowering the water
table,
The included areas north of Baker and near Keating are used
Erincipally for native hay and pasture. The meadows contain much
luegrass, timothy, yellow sweetclover, and alsike clover, as well as
native grasses, and produce about 114 tons an acre. About 3 acres of
meadow will furnish pasture for one cow through the summer. About
20 percent of these areas is cultivated, mainly to small grains. Aver-
age yields produced are comparable with those on Catherine silty clay
loam. The areas are now free, or nearly free, of alkali, but the con-
tent of soluble salts appears to be increasing and may in time impair
productivity. Better surface drainage may be necessary in places to
revent the accumulation of salts, but the soil is difficult to drain
ecause it lies in basinlike areas.

Catherine silty clay loam, gravelly subsoil phase (0-2% slopes)
(Cp).—This phase resembles Catherine silty clag loam in most respects
but the material above the loose gravel, sand, and cobblestones is
thinner. The total area is very small.

The surface soil is dark-gray or gray crumbly silty clay loam or
clay loam about 12 inches thick and contains some gravel in places.
The subsoil is gray, light brownish-gray, or grayish-brown firm silt
clay loam or clay loam containing some gravel in the lower part. It
is underlain by beds of grayish-brown or iray loose gravel, sand,
cobblestones, and finer sediments. The depth to the gravel averages
90 inches. 'The thickness of the dark surt};ce soil is fairly uniform
whether the gravel is shallow or deep. In most places the entire soil
is noncalcareous and slightly acid or neutral. It contains much mica.

Use and management of this soil are much the same as for Catherine
silty clay loam, but yields are slightly lower.

CLOVER CREEK SERIES

The Clover Creek series is made up of well-drained soils developed
in uplands from residuum of hard limestone bedrock. The soils
formed under a cover of sagebrush, bitterbrush, mountain-mahogany,
and grass in a semiarid climate where summers are fairly dry. The
annual precipitation of 13 to 15 inches includes considerable snow.
The average annual temperature is about 46° F. The soils are closely
associated with those of the Keating series north of Lower Powder
Valley, but the Keating have developed on residuum from greenstone,
whereas these Clover Creek soils are derived from residuum from
limestone lenses in the greenstone. Clover Creek soils are distinctive
in character but of small extent, and only small areas are cultivated.
The limestone substratum may be of importance in the manufacture of
cement and other limestone products.

Clover Creek loam (2-12% slopes) (Cr).—Relief on this inexten-
sive soil is gently rolling in most areas, but small bodies with steeper
slopes are included. Surface runoff is medium; internal drainage is
somewhat restricted, but the water-holding capacity is fairly good.
The soil is slowly permeable to water, and easily penetrated by roots.

996224—83—4
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The natural vegetation is mostly sagebrush and grasses but includes
considerable bitterbrush and mountain-mahogang.

Profile description—~To a depth of about 8 inches the soil is a dark
grayish brown, slightly dark brown, or grayish-brown loam becoming
very dark grayish brown or very dark brown when moist. The upper
part is distinctly fine granular; the lower part breaks into medium
granules. The material is neutral in reaction and noncaleareous.

The upper subsoil between 8 and 20 inches is brown or slightly
dark brown compact somewhat tough clay loam or gritty clay. It
cracks vertically into large blocks that break into very hard fine nut-
like aggregates. The material is dark brown when moist. It is mildly
alkaline and essentially noncalcareous, but in small areas does con-
tain lime in the lower part. This layer grades into brown, mixed with
some yellowish-brown, mildly calcareous gritty clay loam in which
there are many limestone rock fragments. Weathered limestone
underlies the soil at an average depth of 30 inches, but the range in
depth is from 20 to 60 inches or more. The upper part of the limestone
is fractured, and the cracks are filled with soil material. The under-
lying limestone bedrock is massive and very dark gray to dark gray.

Use and management.—Clover Creek loam is used principally for
native pasture. Only small areas have been cleared and used for
wheat and alfalfa. Under irrigation yields from both crops would
be much hiﬁher. The soil has undergone some surface erosion,
especially where overgrazing has depleted the grass cover.

Clover Creek stony loam (5-15% slopes) (Ca).—Many limestone
fragments are scattered over the surface of this upland soil. It occurs
in scattered small bodies, typically on rolling relief, and is closely
associated with and resembles Keating stony loam but differs in con-
taining lime in its lower subsoil and parent material. Some areas
steeper than 15 percent are included. Steep areas of rock outerop
are common., A dendritic drainage system provides good drainage.
The soil has a moderate Water-hoxfding capacity and is free of salts
and alkali. Cheatgrass or downy chess is the principal vegetation,
but other grasses are common. K'Iany areas of this soil are distin-
guished from surroundir:lghsoils by their cover of mountain-mahogany.

Profile description—~The surface soil is dark grayish-brown to
slightly dark brown very friable stony loam to a depth of about 8
inches. The upger part is of distinctly fine granular structure; the
lower part breaks into medium granules. e material is neutral
in reaction, noncalcareous, moderate in content of organic matter,
and very dark grayish brown or very dark brown when moist.

The subsoil is brown or slightly dark-brown somewhat tough com-
pact clay loam or gritty clay. It is noncaleareous and mild g alka-
line in the upper part and calcareous, in Elaces, below a depth of 20
inches. It is dark brown when moist. The upper part contains few
rock fragments and breaks along vertical planes into coarse angular
blocks and then into very hard fine nutlike aggregates. The lower
part is brown to yellowish brown and contains some weathered lime-
stone fragments.

At an average depth of 26 inches the subsoil grades into partly
weathered limestone, and at a somewhat sreater depth this weathered
material grades into very dark-gray to dark-gray massive limestone
bedrock of marblelike density (7). Fine roots penetrate some of the
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rock crevices. The depth to bedrock ranges from 16 to 40 inches or
more within short distances.

Use and management.—Most of Clover Creek stony loam is too shal-
low and stony to be cultivated, but there are some small areas of dee
soils that can be cleared. It is used for range pasture and is well
adapted to that use. Productivity of much of it has been considerably
reduced by erosion followin overgrazing. About 25 percent of the
surface soil has been removed from much of the soil.

DURKEE SERIES

Soils of the Durkee series have a moderately or somewhat strongly
doveloped subsoil and are formed of materials weathered from argillite
bedrock. They are extensive in a belt beginning south of the old
Flagstaff Mine and extending southeastward toward Lookout Moun-
tain. The annual precipitation is 10 to 14 inches, including con-
siderable snow. The drainage system, dendritic in pattern, provides
medium to very rapid surface runoff, and the soils are somewhat
slowly permeable. They are free of excessive accumulations of salts,
The present vegetation 1s big sagebrush and grass, but early settlers
report that grass was more prevalent before the area was settled.

Durkee stony clay loam (12-25% slopes) (Da).—This soil covers
extensive mostly hilly or semimountainous areas where the relief is
suggestive of dissected high domes and ridges. The soil receives an
annual precipitation of 1I to 14 inches, including some snow. 1t is
free of salts and alkali but has limited water-holding capacity because
of its shallowness over rock. Fine roots go down to bedrock.

Profile description—Durkee stony clay loam has moderate to
slightly strong differentiation of profile ¥ayers. The surface soil,
grayish-brown or light brownish-gray gravelly or stony clay loam to
a depth of 14 inches, is somewhat granular and breaks into pea-size
fragments. The upper part in virgin areas is root-bound. The
organic-matter content is fair. The reaction is neutral or nearly so.
Many angular argillite rock fragments are on and in this layer. As
this phase is mapped, the texture of the surface soil ranges from ston
clay loam to loam or silt loam. The material is very dark grayis
brown or very dark gray when moist.

. The p%per subsoil, extending from a depth of about 14 to 20 inches,
is Frayls -brown, light brownish-gray, or brown mildly alkaline non-
calcareous somewhat compact heavy clay loam or clay containing
many rock fragments, It is rather hard to penetrate with a bar
because of the many pebbles and stones. In many places the material
breaks on the vertical cleavage planes into aggregates that are difficult
to crumble. This layer is dark grayish brown when moist. From
about, 20 to 80 inches, the subsoil consists of many rock fragments
imbedded in brown clay loam. The fine material of this layer ranges
from brown in the upper part to pale brown or light brownish gray
in the lower. It is moderately alkaline in reaction and is calcareous
:1n t{ll(la lower part in most places. The quantity of rock increases with
epth.

elow 30 inches is partly decomposed argillite rock mixed with
some pale-brown soil. This material grades at about 40 inches into
nearly solid argillite bedrock that is dark gray or very dark gray,
somewhat marbled, extremely hard, and resistant to weathering.
Cracks in the bedrock contain brown weathered rock material.
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Use and management.—Durkee stony clay loam is used for range
grazing (pl. 3) and in comparison with other range land of the area,
1s average or slightly better than average. To obtain the most grazing,
the number of fivestock should be carefully adjusted to the carrying
capacity. The greater part of this soil is too steep or too stony
for cultivation.

Durkee stony clay loam, eroded phase (12-25% slopes) (Ds).—
This phase has been severely sheet-eroded or gullied. Much of the
surface soil has been lost through sheet erosion, and shallow gullies
are fairly common. In places the subsoil is exposed. The natural
vegetation is similar to that on Durkee stony clay loam.

e and management.—This phase is used almost entirely for range
pasture. Its carrying capacity is somewhat less than that of the
uneroded or only slightly eroded Durkee stony clay loam. Grazing
should be carefully restricted to prevent further depletion of the
range. Livestock should not be turned on the range in the sprin
before the grass has obtained sufficient growth, and the plants shoul
not be grazed too short. An increase in the (iensity and the growth
of the grasses will tend to check or prevent further soil erosion.

Durkee stony clay loam, steep phase (25-45% slopes) (Dp).—
Areas of Durkee stony clay loam having dominant slopes of more than
25 percent make up this phase. Relief is steep or semimountainous,
suriace runoff is very rapid in most places, and the soil is more sus-
ceptible to erosion than the less steep areas of Durkee stony clay loam.
This soil resembles Durkee stony cll)ay loam in most internal charac-
teristics; but in most places it 1s shallower to bedrock, slightly less
clayey in the subsoil, and more stony on and in the surface soil. It
has a small total area.

Use and management.—This phase is used for range grazing; but
because of its steeper slopes and greater surface runoff, it supports
less vegetation than the normal phase and is of lower value for grazing.
Because this soil is susceptible to erosion when not protected by a
sufficient vegetative cover, it is especially important that all feasible
measures be taken to increase the growth and density of the vege-
tation. Deferring grazing in the spring, removing the stock before
the grasses are grazed too short, and proper distribution of drinking
water and salt are practices that should increase the productivity
of the range.

Durkee stony clay loam, eroded steep phase (25-45% slopes)
(Dc).—This phase is severely sheet eroded or gullied. Owing to steep
relief, it is naturally stonier, shallower, and more variable than Durkee
stony clay loam; and in addition much of the original surface soil
has been lost through erosion. The relief is semimountainous—mostly
Ligh domelike ridges cut by V-shaped ravines.

se and management.—This eroded steep phase is used only for
range grazing. Greater erosion and a shallower surface soil make
its carrying capacity less than that of Durkee stony clay loam, steep
hase. Encouraging vegetative growth is a highly desirable practice.
ome areas may require reseeding. The practices recommended for
Durkee stony clay loam, steep phase, also apply to this soil.
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Big sagebrush and grass range on Durkee stony clay loam on hills in background.
Rounded topugraphy is that typically developed over the argillite rock
underlying Durkee soils. Virtue Flat is just beyond the road.
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GEM SERIES

The Gem series is made up of fairly dark well-drained soils of the
uplands that have moderately well-defined profile layers and a cal-
careous subsoil. Gem soils are ordinarily developed on materials
weathered from basic igneous bedrock, principally basalt, but in this
area much phonolite and some andesite and volcanic tuff are also
present in addition to the basalt. These rocks are very resistant to
weathering, and Gem soils are consequently somewhat shallow and
stony. The soils formed under an annual precipitation of 13 to 16
inches, including moderate snowfall. The natural vegetation is

asses, bi sageﬁ)rush, and many flowering plants, including wild
eiumes. ost areas are rolling or hilly, but some are undulating and
others are steep. Gem soils differ from the Ruckles and Lookout
soils in being darker and richer in organic matter, in containing less
lime, and in%mving developed in a less arid region.

Gem clay (2-25% slopes) (Ga).—This clayey soil has a rather thin
stony clay subsoil. It is of relatively small extent and typically
occurs on gently rolling or rolling benchlike uplands. Slopes are
dominantly in the 7- to 12-percent range. Surface drainage is med-
ium to rapid, but internal drainage is slow. The water-holding capac-
ity is fairly good but it is limited by the heavy texture and shallow
profile. e soil does not contain excess soluble salts or alkali. Cheat-
grass is the most common plant on overgrazed areas, but there is
also much big bunchgrass and Sandberg bluegrass.

Profile description.—The surface soil, to a depth of about 10 inches,
is dark grayish-brown, dark-gray, dark-brown, or grayish-brown
clay or heavy clay loam. It is fairl;i‘ﬁli%h in organic matter, non-
calcareous, and neutral in reaction. e layer is very dark grayish
brown or very dark brown and plastic when wet. The upper 2 or 8
inches in virgin areas are root-bound and granular, but the lower part
breaks into large granules. Some ang$ rock fragments are in
and on the surface layer.

The upper subsoil, between depths of 10 and 20 inches, is brown or
grayish-brown neutral or mildly alkaline comdpact very hard cla
somewhat mottled with yellowish brown and grayish brown. I{
breaks vertically into subangular blocks or nuthke aggregates that
have a vitreous coating on the fissure planes. The material is sticky
and plastic when wet. ‘This layer grades into brown or grayish-brown
calcareous clay containing much se%regabed lime and a considerable
number of partly disintegrated angular basalt fragments.

The subsoil, between 26 to 36 inches, contains many rock fragments.
The material between the rocks is brown, very pale-brown, or yel-
lowish-brown clay loam mixed with very light-gray or white cal-
careous material. This layer grades into the parent bedrock, prin-
cipally basalt, at depths ranging from 16 to 50 inches but mostly at
a depth of 36 inches.

se and management.—Gemn clay is used entirely for range pasture,
a use to which it is well suited. Its grazing value is somewhat higher
than average for the area. Some sheet erosion but very little gullying
have followed overgrazing. The less stony areas probably would be
fairly well suited to hay and pasture under irrigation, but most areas
are on high dissected uplands where little or no irrigation water is
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available. The stony areas included with this soil and shown on the
map by stone symbols would be expensive to clear.

Gem clay, eroded phase (12-25% slopes) (Gs).—This phase occurs
on rolling to hilly uplands and has been appreciably eroded. It
resembles Gem clay but its surface soil is thinner and more irregular in
depth. The subsoil is exposed in small areas, and shallow gullies are
fairly common., Some areas with slopes of less than 12 percent have
been included. Surface drainage is rapid or very rapid. The soil
has a small aggregate area. Its natural vegetation resembles that on
Gem clay but the grazing value is lower. Grazing should be con-
trolled to allow increased growth and density of the grass cover.
Better vegetative growth wiﬁ tend to check or prevent further erosion.

Gem clay, steep phase (25-45% slopes) (Gp).—This phase con-
sists of steep areas of Gem clay not severely eroded. The total area
is verz small. The soil resembles Gem clay in internal character-
istics but is stonier, somewhat lighter colored, shallower to bedrock,
and slightly less clayey in most places. Much of it has sustained
slight or moderate erosion. Surface drainage is very rapid.

his soil is used for ran%:a grazing, but because of steep relief, very
rapid surface runoff, and the shallow stony profile, it is of low value
for that purpose. Grazing should be strictly controlled so that grasses
and other grazing plants can increase their stand and growth. Con-
trolled grazing will increase the productivity of the range and tend to
check further erosion.

Gem clay, eroded steep phase (25-45% slopes) (Gc).—This phase
differs from the steep phase of Gem clay in being more severely eroded
or gullied. It resembles Gem clay in internal characteristics, but the
sur%ace soil is thinner, more irregular in depth, stonier, and somewhat
lighter colored. The subsoil is exposed in {)aces, is slig’htly less clayey
than Gem clay, and bedrock is nearer to the surface. The phase has
onlg a small total area.

se and management.—This phase is used for range grazing, but
the grazing value is low because of steep relief, very rapid surface run-
off, the eroded condition, and the shallow stony profile. Most of the
gullies probably formed following overgrazing, but it is probable
that some existed before the area was settled. Grazing should be
rigidly controlled so that grasses and other plants may have a chance
to become better established. An increase in the vegetative cover will
raise the productivity of the range and tend to check further erosion.

GLASGOW SERIES

Soils of Glasgow series have developed in upland areas, mainly
from weathered volcanic tuff. In many places the tuff is capped by
diatomite, and small areas developed over diatomite are included. The
goils of this series are fairly extensive and are often associated with
the Lookout and Brownlee soils. The relief is suggestive of dissected
benches, and the Glasgow soils occupy the tops of the benches. The
native vegetation is sagebrush, grass, and some scattered bitterbrush
gnd mountain-mahogany. A few ponderosa pines grow west of

parta.



BAKER AREA, OREGON 55

Glasgow silt loam (2-12% slopes) (Ge).—The benchlike relief of
this inextensive soil is fairly smooth. The larger areas are associated
with the Lookout and Brownlee soils. The soil is well-drained, free of
salts and alkali, and because of the shallowness to rock, it is only
moderate in water-holding capacity. The subsoil is permeable.

Profile description.—To a depth of about 5 inches the surface soil
is grayish-brown or slightly dark grayish-brown heavy silt loam to
gritty clay loam of neutral reaction. This layer is very dark %ray,
very dark brown, or dark grayish-brown when wet, and in most places
it is rather granular. TFragments of volcanic tuff are scattered on and
in the soil. From a depth of about 5 to 10 inches the material is simi-
lar but breaks into small easily crumbled nutlike aggregates.

The subsoil is brown, mildly alkaline, moderately compaet clay loam
with a very weak prismatic structure. The color ranges from brown
to pale-brown or grayish-brown, and the grayish shade is caused by a
high content of decomposing volcanic tuff. The soil material breaks
into small fairly easily crumbled aggregates and contains many fine
roots. In most places a pale-brown or light brownish-gray calcareous
clay loam lies between depths of about 24 and 26 inches. It grades into
the white or very light-gray weathered volcanic tuff that continues
downward to a dept%l of 20 feet or more. Where not exposed, the
rock is nearly white, but is darker gray when weathered. The tuff is
vesicular consolidated volcanic ash and other volcanic material of very
light weight, but it is hard and contains pumicelike fragments. This
eruptive material occurs in nearly horizontal strata and apparently
was deposited in water and later hardened. Some rust-brown stains
are on the upper part.

Included with this soil because of small extent and similarity are
small areas northeast of Keating underlain by diatomite (7). These
included areas, indicated by triangular symbols on the soil map, have
a grayish-brown neutral friable loam surface soil to a depth of about
7 inches. This layer is somewhat granular and low in organic matter
but it crumbles easily. Locally it is somewhat dark because of re-
stricted drainage. gcnttered rounded pebbles—mostly argillite,
quartz, greenstone, and basalt—are in the soil in places and probably
are derived from lascustrine or fluviatile material that covered the
diatomite. The fine material is gritty when dry but sticky when wet.

The upper subsoil, from about 7 to 14 inches, 1s a pale- or yellowish-
brown noncalcareous nearly neutral compact clay loam that breaks
with an irregular prismatic structure. 'ghis layer grades into yel-
lowish-brown or light yellowish-brown compact clay loam that breaks
into angular blocks. There are many rust-brown stains. The ma-
terial is mildly to moderately alkaline, and it is mildly calcareous in
most places.

_The parent material—very pale-brown clay loam mixed with white
diatomite—is at an average depth of 24 inches, and it is underlain at
a depth of about 36 inches by white diatomite. The diatomite, con-
tinuing to a depth of 10 feet or more, is consolidated, lies in distinct
horizontal layers, and is penetrated by roots to a depth of 7 feet or
more. The depth to the diatomite varies considerably in short dis-
tances, outcrops of the white material are common, and in many places
the diatomite rests on volcanic tuff.
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Use and management.—Glasgow silt loam is well suited to and is
used mostly for pasture. Possibly 5 percent of it is cultivated, mainl
to alfalfa and wEeat. Yields are lower where the soil is dry-farme
All of this soil has undergone some erosion caused by overgrazing.

The underlying volcanic tuff, below a depth of about 40 inches, is

ood building stone and especially desirable because of its high insulat-
Ing quality. Some of the diatomite underlying this soil has been mined
and is of fairly good commercial quality. Development of these de-
posits is handicapped because the nearest shipping point is more than
20 miles away.

Glasgow silt loam, eroded phase (2-12% slopes) (Gg).—This
phase is of small total area and is composed of eroded areas of Glas-
gow silt loam having dominant slopes of less than 12 percent. It is
similar to Glasgow sﬁt loam, but its surface soil is shallower and more
irregular in depth. Much of the original surface soil has been
removed by sheet erosion, and the subsoil is exposed in places. Shal-
low gullies are fairly common.

Most of this eroded soil is used for range pasture; little is cultivated.
Its grazing value is lower than that of Glasgow silt loam. Grazing
should be controlled to prevent further damage by erosion.

Glasgow silt loam, gently sloping phase (2-7% slopes) (Gr).—
Except for its more gentle relief and its being less subject to erosion,
this phase is similar to Glasgow silt loam. It occurs in small bodies
¢nd is mostly under cultivation. Crop yields are the same as or
slightly higher than for Glasgow silt loam.

Glasgow silt loam, hilly phase (12-25% slopes) (Gx).—Hilly and
steep not severely eroded areas make up this phase. It occurs mostly
on slopes below benches and around streamheads. It is similar to
Glasgow silt loam but more variable in depth to bedrock and contains
only a little lime in the subsoil.

This phase is used entirely for grazing. Overgrazing has allowed
moderate erosion, for the soil is especially susceptibFe to erosion.
Grazing should be controlled to increase the carrying capacity of the
range and to check further erosion.

Glasgow silt loam, eroded hilly phase (12-25% slopes) (Gr).—
This phase consists of severely eroded areas of Glasgow silt loam.
It is similar to Glasgow silt loam; but because of the steeper relief,
the surface soil is shallower and accumulation of lime in the subsoil is
less. It occurs chiefly along ravines extending into high benches.
Surface drainage is very rapid, and shallow gullies are fairly common.
Included areas underlain by diatomaceous material but having about
the same kind of soil and the same use are shown on the soil map
by symbols.

The soil is used only for native pasture, for which it has a low
value. Grazing should be restricted to prevent further erosion.

Glasgow stony loam (2-12% slopes) (GL).—Except for the greater
number of stones on the surface and in the profile, this soil resembles
Glasgow silt loam. Typically it overlies volcanic tuff, but small
included areas are underlain by diatomite. This soil is of small
extent. It is slowly permeable but low in water-holding capacity
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be?u?ﬁ olf its shallowness to rock. It is well drained and free of salts
and alkali.

Profile description.—The surface soil, extending to a depth of about
8 inches, consists of grayish-brown or slightly dark grayish-brown
granular noncalcareous heavy loam or gritty clay loam containing
many angular stones. .

The subsoil, from 8 to 20 inches, is brown, pale-brown, or grayish-
brown noncalcareous stony clay loam. The quantity of loose stones
increases with depth; and owing to the large content of rock, the
subsoil has no definite structure.

A pale-brown or light brownish-gray calcareous layer about 3 inches
thick occurs at an average depth of 20 inches in some places. This
rests on partly weathered light-gray or white volcanic tuff, the
interstices of which contain some light brownish-gray and rust-brown
noncalcareous gritg clay loam. This tuff is very hard to penetrate
with a crowbar. Below an average depth of 40 inches the rock is
solid and only little affected by weathering.

Use and management.—Glasgow stony %‘oam is used only for native
pasture and has a lower value for that use than most of the soils of
the area. Over 25 percent of the surface soil has been lost through
erosion.

Glasgow stony loam, eroded phase (2-12% slopes) (Gn).—This
eroded phase is similar to Glasgow stony loam but has a shallower and
more irregular surface soil. The subsoil is exposed in places. The
total acreage is small, and the grazing value is less than that of Glas-
gow stony loam. Grazing should be restricted to reduce further
erosion,

Glasgow stony loam, hilly phase (12-25% slopes) (Gr).—This
hase consists of hilly or strongly sloping areas of Glasgow stony
oam. The profile is similar to that of Glasgow stony loam; but be-
cause of stronger relief, less lime has accumulated in the subsoil. The

grazing value 1s considerably lower because the slopes are steeper.

Glasgow stony loam, eroded hilly phase (12-25% slopes) (Gm).—
This phase consists of severely eroded or gullied hilly or strongly
gloping areas. It is similar to Glasgow stony loam, but its surface
soil is shallower and more irregular in depth, and the subsoil is exposed
in places. Shallow gullies are common. Owing to stronger relief
there is less accumulation of lime in the subsoil. The grazing value o
this soil is somewhat lower than that of Glasgow stony loam.

Glasgow stony loam, steep phase (25-45% slopes) (Gnh—This
phase is somewhat more variable than Glasgow stony loam. Much of
1t has sustained moderate erosion, which has been augmented by un-
controlled grazing. Outcrops of light-gray volcanic tuff are fairly
common. (Grazing should be rigidly controlled to check erosion and
increase the density of range plants.

Glasgow stony loam, eroded steep phase (25-45% slopes) (Go).—
Severely eroded or gullied steeply sloping areas make up this phase.
It occurs mainly along ravines. It is similar to Glasgow stony loam,
but its surface layer is shallower because of the loss of soil through
sheet erosion, and its subsoil is more variable because of the steep relief.
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Outcrops of light-gray tuff are common, and white diatomite crops
out in places. The grazing value is low, and use should be restricted

to control erosion.

Glasgow stony soils (12-45% slopes) (Gs).—These stony soils
compose a complex of gravelly or stony medium- to heavy-textured
soils on steep slopes where stratified material outcroFs. Volcanic tuff,
diatomite, and interstratified layers of gravel, conglomerate, and clay
are among the materials on which the soils have developed. The
complex is moderately extensive.

Profile description—Owing to the steep relief and the stratified
nature of the underlying materials, the surface soil ranges from
gravelly stony loam to gravelly clay. Where erosion is not too severe
the surface soil is grayish-brown to a depth of about 6 inches, and in
such areas the subsoil 1s brown, grayish-brown, or pale-brown gravelly
clay loam to a depth of about 18 inches. Many rounded stones are
scattered on and in the soil. Argillite stones are most common, fol-
lowed by quartzite, basalt, quartz, greenstone, and phonolite. The
substratum consists of stratified material in which volcanic tuff and
diatomite are conspicuous because of their light color.

Use and management.—Glasgow stony solls are very susceptible to
erosion. Most areas have been damaged so much by sheet and gully
erosion that they are of little value for grazing. T¥1e native vegeta-
tion is scattered sagebrush and grass, but there are many bare spots.
Many of the gullies and bare areas probably were present before the
area was settled, but erosion has greatly increased following overgraz-
ing. Special control measures, such as the complete restriction of
grazing and the planting of drought-resistant plants, are needed.

GOOCH SERIES

Soils of the Gooch series occupy poorly drained, level, nearly level,
or basinlike areas on alluvial fans, stream bottom lands, and old lake
bottoms. They have formed from recent assorted water-laid mate-
rial of mixed geologic origin. The subsoil layers show little or no
differentiation in structure or texture. These soils contain a variable
quantity of excess soluble salts, and salty areas are shown on the map
by alkali symbols or as an alkali phase. On the less salty areas the
native vegetation is largely bluegrass and other grasses. Saltgrass,
greasewood, and other alkali-tolerant plants grow on the more salty
areas. A few scattered areas are very strongly alkaline and rather
barren. Gooch soils are lighter colored than the Wingville and differ
from the Baldock soils in having a slowly or very slowly permeable
Leavy layer in the subsoil or substrata.

Gooch silt loam (0-2% slopes) (Gt).—A small to moderate quan-
tity of salts and alkali occurs in this soil and the quantity seems to be
slowly increasing. Surface drainage is slow, and because of the
moderately high water table and heavy-textured subsoil, underdrain-
age is poor. The natural vegetation is largely saltgrass, with some
wild barley, alkali-grass, tall ryegrass, and other grasses, and in wet
places tulegrass, flags, and other moisture-loving plants.

Profile description—To an averaﬁe depth of 5 inches the surface
soil is light-gray or gray strongly alkaline calcareous silt loam. The
material is root-bound in virgin areas, slightly platy, and dark gray or
very dark gray when wet. It has a fair to low organic content. A
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characteristic of the soil is the distinct variation in darkness that
accompanies slight changes in moisture content. The lower part of
the surface soil, occurring on the average between depths of 5 and 16
inches, consists of light-gray or gray calcareous friable silt loam that
breaks into small angular easily crumbled aggregates. The two layers
contain some excess soluble salts, and a trace of white efflorescence
occurs at the surface when the soil is dry. The entire surface soil is
free from gravel and stones and ranges from 10 to 20 inches or more
in total thickness.

The subsoil, between about 16 and 36 inches, is light-gray or light-
olive gray calcareous slightly compact silt loam. This layer is faintly
variegated with gray and yellowish brown, contains a few rust-brown
specks, and is dark gray or gray when moist. It has many fine roots
and fine channels, is low in organic content, and contains much mica.

White or light-gray calcareous moderately or strongly alkaline
slightly compact sﬁty clay lies on the average between depths of 36
and 50 inches. The texture of this material varies from silty clay loam
to clay, but it is always very slowly or slowly permeable to moisture
and retards internal drainage of the soil. The depth to this heavy
laye;n ranges from 24 to 60 inches, and the layer itself is of variable

ickness,

Between depths of 50 and 60 inches the material is light-gray or
white rather friable silt loam or silty clay loam. This layer has no
definite structure but breaks easily. It is moderately to strongly
alkaline and calcareous here and there. The lower part contains a
very few pebbles. The material is gray when wet. places a 10-
inch layer of white volcanic ash occurs at this depth.

Li ht-%ray clay loam containing much imbedded gravel lies between
depths of 60 and 66 inches. It, in turn, rests on beds of light-gray,
light brownish-gray, light olive-gray, or pale-olive porous water-worn
gravel, sand, angrsmall rounded cobblestones, These beds are generally
noncalcareous and mildly or moderately alkaline, but in some areas
near seeps from hot springs they are strongly alkaline. The depth to
the gravelly substrata ranges from 8 to 7 feet. The gravel is water-
logged much of the year.

8¢ and management.—Probably 20 percent of Gooch silt loam is
under cultivation; a small area is used for native hay and the rest is
in saltgrass pasture. Small grains, alfalfa, Ladino clover, and similar
crops do fairly well, though there are many bare spots in cultivated
fields. Barley and wheat are grown under irrigation. Some straw-
berry clover has been sown to improve the pastures.

The main Froblems of management are imlﬁrovement of drainage,
prevention of the accumulation of salts and alkali, and if possible, the
reduction of salts and alkali content. The soil is not welFadapted to
irrigated crops because surface drainage is slow and the subsoil is
very slowly or slowly permeable. The heavy subsoil layer favors
the accumulation of soluble salts and increases the difficulty of
removing such salts by repeated irrigations and improved drainage.
Deposition has exceeded erosion on this soil.

Gooch silty clay loam (0-2% slopes) (Gu).—This soil is closely
associated with other Gooch and the Wingville, Baldock, and Umapine
goils. Natural surface drainage is slow, but most areas have been
ditched to provide some surface runoff, Internal drainage is re-
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stricted by the clayey very slowly or slowly permeable layer in the sub-
soil and also by the moderately high water table in the porous sub-
stratum. Much of the material is probably partly lake-laid, but the
coarse substrata are obviously stream-laid. 'Fhe vegetation is largely
bluegrass, tall ryegrass, other grasses, mullein, flags, wild rose, and
thistle. Considerable saltgrass grows on saline areas.

Profile description.—The surface soil is free of stones and pebbles
but contains a small quantity of mica. In virgin areas the upper
part (to a depth of 5 inches) is gray root-bound friable calcareous
silty clay loam. This part is very dyz;rk gray or nearly black when
wet, moderate or fair in organic content, and moderately to strongly
alkaline in most places. In small areas, however, it is very strongly
alkaline. A trace of white efflorescence is sometimes found on the
surface after the soil has dried following a prolonged wet period.

Between depths of 5 and 17 inches, the material is similar or slightly
lighter in color and slightly lower in organic-matter content than the
upper layer. It breaks with a faint vertical cleavage into small easily
crumbled aggregates.

The subsoill may contain layers of plastic clay at any depth, and it
is variable below a depth of 86 inches. Between depths of 17 and 38
inches it is light-gray or white firm or somewhat compact clay or silty
clay loam. It is very slowly or slowly permeable to water, generally
calcareousin the upper part, and less calcareous with increasing depth.
There are many fine roots and numerous fine channels. Like other
parts of the subsoil, this layer contains some fine rust-brown and gra
mottlings. It is gray or grayish brown when wet. This materia
passes into light-gray or very pale-brown slightly compact but friable
silty clay loam or clay.

'the material between de?ths of 50 and 60 inches is light-gray or
very pale-brown silty clay loam or clay loam containin% a very few
imbedded pebbles in some places. It is generally noncalcareous and
mildly or moderately alkaline,

The material between depths of 60 and 85 inches is light-gray or
light olive-gray clay mottled with rust brown and light bluish gray.
1t contains much imbedded gravel and rests on stratified beds of light-

ay or light olive-gray very porous gravel, sand, and finer sediments.
%m deptﬁ to the gravelly substratum is variable and ranges from 86
to 80 inches or more.

Use and management.—Probably 60 percent of Gooch silty clay
loam is under cultivation; the rest is used for native hay and pasture,
Bluegrass and timothy are grown under irrigation on about 40 per-
cent of the cultivated area and Yroduce an average yield of 134 tons
an acre. Wheat, barley, and a little alfalfa are grown. Because of
the moderately high water table, alfalfa soon dies out.

Owing to the nearly level relief, there has been no appreciable ero-
sion. The salinity apparently is increasing because drainage is de-
ficient and because soluble salts are being carried in by irrigation
water, by runoff from other soils, and by water from strongly alkaline
hot springs. Some standing irrigation water is allowed to evaporate
on the surface, and this leaves an accumulation of soluble salts.

The soil needs better drainage, which could be accomplished by
constructing deeper ditches and canals to carry off standing surface
water and to lower the water table. The very slowly or slowly
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permeable layer in the subsoil increases the hazard of salt accumula-
tion in the surface soil and increases the difficulty of removing it by
controlled irrigation and drainage.

Gooch silty clay loam, alkali phase (0-2% slopes) (Gv).—The
surface soil and upper subsoil of this phase contain a trace of mica
and are free of stones and pebbles. Surface drainage is slow, and
internal drainage is restricted by the heavy surface soil and subsoil.
The natural vegetation is largely saltgrass, other grasses, and scattered
greasewood, sagebrush, and rabbitbrush,

Profile description.—The surface soil is light-gray or nearly white
calcareous silty clay loam to an average depth of 14 inches. The
color changes to grayish brown or slightly dark gray when the soil is
wet. The upper 5 inches of this layer is more or less root-bound in
virgin areas, fair to low in organic-matter content, and somewhat
;I)‘laty to granular. The lower part breaks into cubelike aggregates,

he entire surface soil is sticky when wet. It is generally strongly
alkaline, but the range is from moderately to very strongly alkaline,

The layer between depths of about 14 and 24 inches is light-gray or
white calcareous firm or rather compact silty clay loam that breaks into
large pieces with no distinct cleavage. It contains many fine roots and
numerous fine channels. It contains a trace of grayish variegation
and rust-brown specks. In places the material is silty clay with a
faint vertical breakage.

Between average depths of 24 and 36 inches, the subsoil is light-

ay or very pale-brown calcareous firm or slightly compact silty clay
oam or clay loam that breaks into irregular nutlike aggregates the
size of a dpea or smaller. This material contains a trace of white
segregated lime in places, many fine channels, and a trace of gray and
rust-brown variegation. It gradesinto white or very light-gray rather
compact calcareous silty clay or silty clay loam that contains many
specks and streaks of rust brown and yellow, and in places thin layers
of very ]l)a]e-brown fine sand. This layer is sticky and light brownish
gray or light olive gray when wet, and it is very slowly permeable to
water.

The material between depths of 50 and 72 inches is variable. Strat-
ified layers of pale-olive, light yellowish-brown, bluish gray, and gray
fine sand and clay occur in many places, but commonly a 6-inch layer
of pale-olive or light olive-gray clay containing many round imbedded
pebbles lies just below a depth of 50 inches. This layer, in turn, rests
on stratified layers of pale-olive, light yellowish-brown, light olive-
gray, or gray porous gravel and sand that contain some small rounded
cobblestones. ~The depth to the gravelly substratum varies from 36 to
80 inches or more.

The porous gravelly material of the substratum is waterlogged in
spring. The water table recedes during summer but is always fairly
high. The gravelly layer is slightly limy in the upper part but be-
comes Jess limy with increase in depth. It ranges from moderately to
strongly alkaline. The ground water is strongly alkaline in some
areas north of Baker, probably because highly alkaline hot springs are
in that locality.

Use and management.—About 15 to 20 percent of Gooch silty clay
loam, alkali phase, is cultivated, mostly to barley, wheat, and some
alfalfa. The rest of the land is used for native hay and pasture.
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Native hay produces about 1 to 11 tons an acre if it is irrigated with
floodwater in early spring. The soil is irrigated by flooding through
shallow ditches. Deposition of silt from gold placer mines has more
than compensated for any erosion.

The amount of salts and alkali is apparently increasing slowly and
if allowed to continue may in time maEe the soil unproductive. gmall
gcattered areas in cultivated fields are now rather barren because of
alkali. Most of the soil contains moderate to slight quantities of salts
and alkali, but not enough to injure small grains. More deep ditches
are needed to lower the water-table and to carry off surplus irrigation
water so it will not evaporate on the surface. The excess accumula-
tion of soluble salts in the soil is rather difficult to remove by repeated
irrigations because water moves slowly through the clayey layers.

GRAVEL PITS

Gravel pits (Gw) are excavations where commercial gravel and sand
have been removed for surfacing roads and for other purposes. They
have little or no agricultural value.

HAINES SERIES

Soil of the Haines series is formed on poorly drained alluvial and
lake-laid materials of mixed geologic origin under a cover of saltgrass.
The annual precipitation is 10 to 12 inches. The Haines soil con-
tains much alkali and has the lightest gray surface layer of any soil
in the area. It differs from the associated and related Umapine and
Baldock soils in having a layer of volcanic ash in the lower part of the
profile, a lighter colored surface soil, and a feebly cemented subsoil.

Haines silt loam (0-2% slopes) (Ha).—This soil occurs in level or
basinlike areas on stream bottoms or old lake bottoms where surface
drainage is slow and underdrainage is poor. The larger areas are asso-
ciated with the Umapine, Baldock, and Gooch soils. Inspring much of
the soil is covered with shallow water. Erosion is negligible. The

arent material comes largely from lava, granite, argillite, and other
Einds of metamorphic rock. The sod-bound surface layer in virgin
areas contains considerable organic matter, but below this part of the
profile the content is apparently low. The surface soil is free of stones
and gravel but high in content of salts and alkali. The soil profile
is fairly permeable to water, but only roots of alkali-tolerant plants
penetrate the subsoil. The natural vegetation is mostly saltgrass and
some scattered greasewood and flowering plants. Some wild barley,
white clover, and alkali-grass grow in places, and tulegrass and flags in
wet spots.

Profile description—The surface soil of virgin areas to depths of 1
to 4 inches is light brownish-gray or grayish-brown more or less platy
friable caleareous silt loam tﬁat contains much salt and alkali. It is
strongly root-bound, is grayish brown when moist, and grades into
very light gray or white highly calcareous somewhat compact silt
loam. This lower layer has a fine platy structure in the upper part.
It is grayish brown when moist.

The layer between depths of 12 and 20 inches is very light-gray or
white highly calcareous strongly or very strongly algaline compact
silt loam. The material breaks with a faint vertical cleavage into
irregular aggregates, some of which are small and weakly cemented.
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This layer is one of the most conspicuous features of the soil. The
depth to this layer ranges from 6 to 26 inches or more.

rom a depth of 20 to 36 inches the subsoil is white or very light-
gray calcareous silt loam. This layer is light brownish gray or
grayish brown when moist and contains many fine holes from old root
channels and a trace of grayish-brown variegation. The material
from 36 to 48 inches is white or light-gray silt loam or loam, calcareous
in places, that contains much mica and a trace of gravel.

elow 48 inches there may be a 6- to 12-inch layer of white or very
light-colored very fine sandy loam (volcanic ash). This layer is of
sporadic occurrence. Following is a thin layer of light-gray silt loam
or clay loam containing much imbedded gravel, and abruptly below
this layer at an average depth of 60 inches are stratified beds of light-
gray gravel and sand. The gravelly substrata are calcareous only in
places, free of alkali, and more than 5 feet thick.

Between depths of 24 and 60 inches the soil material may be strati-
fied and may contain layers of sand and clay and occasionally a dark
grayish-brown buried surface soil.

8¢ and management.—Nearly all of Haines silt loam is used for
saltgrass pasture, to which it is well suited. As it is more or less
subirrigated, the soil is grazed from spring until early fall. Small
areas are cultivated, mostly to barley, but crops are spotty and yields
are low. Some strawberry clover is being tried and is yielding
satisfactorily.

Poor drainage and the presence of salts and alkali are the greatest
drawbacks. The salinity is increasing in the surface soil because
soluble salts are being added from floodwaters. On evaporating, the
floodwater leaves a film of soluble materials on the surface. Some
salt is probably carried up by roots, capillarity, and hydrostatic pres-
sure, but the substrata are relatively noncalcareous and free of alkali
and therefore are a minor source of the surface salt. Further increase
in salinity content can be prevented by constructing canals to remove
surface water before it evaporates. Most of the salt probably can be
removed by irrigation and drainage. These operations would be
rather expensive because the soil is nearly level and there is a shortage
of water for such reclamation purposes. The soil probably would
be fairly productive under good management if reclaimed from salts
and alkall,

HALFWAY SERIES

Soils of the Halfway series have developed under imperfect to mod-
erately good drainage on mixed alluvial-fan material derived princi-
pally from basalt and granite. The annual precipitation ranges from
17 to 25 inches, The entire profile of these soils 1s noncalcareous and
neutral or slightly acid. The natural vegetation is predominantl
grass. Halfway soils are very productive when irrigated. They dif-

er from the associated and related Langrell soils in being less well
drained and in having a more clayey subsoil. They are less dark, are
better drained, and have a more clayey subsoil than the Catherine
soils. They have a darker surface soil and are less well drained than
Applegate soils.

Halfway clay loam (0-2% slopes) (Hc).—This dark-colored non-
caleareous soil formed in swales and basinlike areas from young
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alluvial-fan material of mixed geologic origin. This soil is associated
with other Halfway soils, as well as with the Langrell soils. Surface
drainage is slow but adequate for grain and hay crops; internal
drainage is slow. The so1l is slowly permeable to water, high in
water-holding capacity, and entirely f];ee of salts and alkali. Its
surface layer is high in organic-matter content. Owing to the
smooth nearly level relief, erosion has been negligible. The native
vegetation consists mostly of grass and a few scattered aspens, willows,
black haws, ponderosa pine, rosebushes, and other trees and shrubs.
Bluegrass, pinegrass, and orchard grass are common.

Profile description—The surface soil is dark grayish-brown or
dark-gray granular friable clay loam to an average depth of 10 inches.
When moist, it is very dark brown or almost black. The upper part
is sod-bound in virgin areas. Practically no gravel or stones are on
the surface.

The upper subsoil between depths of 10 and 20 inches is dark
grayish-brown or dark-brown somewhat compact heavy clay loam
that breaks into medium-sized angular faintly prismatic aggregates.
There are many fine roots. Most roots penetrate the aggregates,
but many follow the fissures. The texture ranges from clay loam to

clay.

’Fhe subsoil between depths of 20 and 30 inches is dark grayish-
brown rather compact clay having a prismatic structure. The prisms
break into irregular nut-sized aggregates. The subsoil between aver-
age depths of 30 and 44 inches is dark grayish-brown to brown rather
compact clay mottled with rust brown or yellowish to reddish brown.
It breaks with a vertical cleavage into large angular aggregates and
contains some gravel.

The lower subsoil, between depths of 44 and 60 inches, ranges from
dark grayish-brown clay loam to brown gravelly clay loam. This
layer is variable and may include layers of clay, loam, sandy loam,
gravel, or occasionally a thin layer of white diatomaceous earth or
volcanic ash. All of it is faintly variegated with rust brown or
yellowish red.

The substrata, occurring below an average depth of 60 inches, con-
gist of brown, grayish-brown, and yellowish-brown gravelly clay zloam,
gravelly sandy loam, clay loam, water-worn cobblestones, or gravel.
The material is generally moist. The depth of the soil to the gravelly
substrata ranges from 3 to 8 feet or more.

Use and management.—Practically all of Halfway clay loam is
cultivated under irrigation. Grain—including wheat, barley, and
oats—and hay are the crops grown. Barley and oats occasionally
yield over 100 bushels an acre.

Halfway clay (0-2% slopes) (Hg).—Level or basinlike areas on
alluvial fans are occupied by this soil. It occurs in association with
other Halfway soils and those of the Langrell series. It is derived
from heavy-textured mixed alluvium. Internal drainage is slow or
somewhat restricted. Owing to the slow surface runoff, erosion has
been negligible. The water-holding capacity is good. The soil has
a high organic content and a fairly good structure. A heavy growth
of grass covers virgin areas.

Profile description~To an average depth of 4 inches the surface
soil is dark-gray clay of platy appearance that crumbles into pea-sized
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granules when dry. It is nearly black, and sticky and plastic when
wet. It is strongly root-bound under virgin conditions. The lower
part of the surface soil, between depths of 4 and 14 inches, is dark-gra
waxy clay that breaks into large angular blocks and then into small
cubelike aggregates. This material 1s nearly black when moist. The
two layers of surface soil have a high organic content and are free of
stones, but they contain a trace of gravel. )

The upper subsoil, from a depth of 14 to 24 inches, is grayish-brown
or dark grayish-brown plastic clay that breaks with vertical cleava
into somew?l,at long aggregates. There are many fine root channels.
Between depths of 24 to 30 inches, the subsoil may be grayish-brown
somewhat compact clay that breaks into small angular prisms that
are gray-coated in places. This layer is of irregular occurrence and
may be missing. V{;here it occurs, 1t passes abruptly into brown clay
variegated with yellowish-brown and containing some rust-brown
mottling. This clay material generally contains few pebbles and
breaks into irregular clods.

The material between depths of 40 and 60 inches is more permeable
and more yellowish. In addition, it is somewhat stratified and con-
tains much imbedded gravel and thin layers of sand.

Stratified beds of porous gravel, sand, and rounded cobblestones
may occur at any depth between 3 and 8 feet. These beds commonly
exceed 10 feet in thickness and are generally waterlogged.

Included with this soil are gruveﬁy areas shown on the soil map b{
gravel symbols. In these areas the surface soil, to an average dept
of 10 inches, is dark-gray plastic clay more or less variegated with
Yellowish brown and gray. Much gravel is scattered on and in this

ayer. The upper subsoil, between depths of 10 and 24 inches, consists

of grayish-brown plastic clay mottled with rust-brown and gray.
This clay occurs as a matrix between cobblestones. The material 1s
tough and difficult to penetrate with a crowbar because of the high
stone content. The subsoil from a depth of 24 to 36 inches is generally
a yellowish-brown firm or rather compact gravelly or cobbly loam.

Below a depth of 36 inches and extending to 60 inches or more, the
material is brown or yellowish-brown coarse porous gravelly or cobbly
loam with layers of gravelly clay loam. The water table is at a depth
of 8 or 4 feet. This included soil is seldom flooded, but it. is generally
soggy.

se and management.—Probably 75 percent of Halfway clay is
cultivated, principally to grains and clover-and-timothy hay. Drain-
age is inadequate for alfalfa. Native bluegrass produces about 114
tons of hay an acre, when irrigated. The gravelly areas covering
about 200 acres are used mostly for native pasture. A small area of
this included gravelly soil has been cultivated but has been allowed to
revert to pasture. It is very difficult to cultivate because of the grav-
elly plastic nature of the surface soil.

Halfway silt loam (0-2% slopes) (Hp).—This dark-colored soil
occurs on level or nearly level alluvial fans, mostly in broad swales
along small streams. The surface soil is almost free of stones, but it
and the upper subsoil usually contain a little gravel. Surface drain-
age is slow but adequate for most grain, hay, and pasture crops. In-
ternal drainage is medium to slow. The soil profile is moderately

996224—53——5
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to slowly permeable, high in water-holding capacity, and free of salts
and alkali. The supply of organic matter in the surface soil is high.
Erosion is negligible. The natural vegetation is mostly grass, but
there are a few scattered clumps of aspen, willow, black haw, mullein,
thistle, and other trees and weeds,

Profile description—Halfway silt loam shows moderate differentia-
tion in texture and structure of subsoil layers. To an average depth
of 6 inches the surface soil is dark grayish-brown or dark-gray granu-
lar friable silt loam. The maberiaf;is root-bound in virgin areas. The
lower surface soil between 6 and 14 inches is somewhat dark grayish-
brown or dark-gray heavy silt loam that crumbles into small nut- or
Eea-sized aggregates. Thesurface layersare very dark gray or nearly

lack when wet.

The upper subsoil occurs between average depths of 14 and 24 inches.
It is dark grayish-brown, dark-brown, or brown firm prismatic clay
loam. It is faintly variegated with rust brown or yellowish red and
breaks into large fairly easily crumbled blocks about 6 inches high
and 3 inches wide. This material passes into a grayish-brown firm
heavy silt loam.

The lower subsoil between 30 and 48 inches is dark grayish-brown
or brown friable silt loam containing a few pebbles and a trace of
rust-brown and yellowish-red mottlings. Seams of fine sand are
present in places. The texture is coarser with increasing depth.
This material grades into a brown or grayish-brown very fine sandy
loam with some grayish and rust-brown mottlings. Buried soil layers
are fairly common 1n the lower subsoil.

Porous stratified layers of grayish-brown sand, gravel, and small
cobblestones occur below an average depth of 56 inches. The water
table generally stands at depths of about 6 to 8 feet.

Use and management.—Most of Halfway silt loam has been culti-
vated, but much of it is kept in bluegrass and orchard grass for pas-
ture and hay. The relatively high water table is not good for alfalfa
but it subirrigates other crops.

HERSHAL SERIES

Soils of the Hershal series formed under poor drainage on level
or nearly level stream bottom lands, alluvial fans, and low terraces.
The cover was grass or an open stand of willows, cottonwoods, aspens,
and other trees. The annual precipitation is about 17 to 80 inches.
The ground is frozen and covered with snow during part of the winter.
The soils are very young, or recent, and their profiles show no or
very slight differentiation of textural horizons. They differ from
Catherine soils in having browner, lighter colored surface soil.

Hershal silt loam (0-2% slopes) (He).—This type has very slight
or no differentiation of textural or structural profile layers. It occurs
near the Halfway and Langrell soils on nearly level stream bottom
land and alluvial fans. It contains much mica and is neutral to me-
dium acid in reaction and noncalcareous throughout. The soil is often
flooded during spring thaws and after heavy rains. Water does not
remain long, but the surface soil is generally moist. Underdrainage
is poor because the water table is usually at a depth of 2 feet. The
soil is moderately to rapidly permeable to roots and water and has a
good water-holding capacity.
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Profile description—The surface soil, to an average depth of 9
inches, is dark grayish-brown faintly crumbly or granular silt loam
containing some fine rust-brown mottlings in the lower part. When
moist, this material is very dark brown. It is fairly high in organic
content and contains a small quantity of gravel. To a depth of about
20 inches it grades into grayish-brown friable silt loam mottled with
rust brown, yellowish red, yellowish brown, and gray. This mate-
rial also contains some gravel.

At a depth of about 20 inches the material is grayish-brown, bluish-
gray, or light brownish-gray friable silt loam mottled with rust brown,
gray, and yellowish red. This material contains more or less gravel
and occasionally thin layers of sandy loam or clay loam. Between
depths of 30 and 40 inches the subsoil is usually waterlogged grayish-
brown, bluish-gray, or light brownish-gray very fine sandy loam or
sandy loam mottled with rust brown. The layer contains considerable
gravel and few small cobblestones coated with a rust-brown film of
soil. Buried wood and buried soil layers are common. The material
is rather gray when dry.

Between de{)1 hs of 40 and 60 inches are stratified layers of mottled
grag yellowish-brown, and rust-brown gravel, sand, and water-worn
cobblestones. The stones are mostly of granite, but some are of basalt,
greenstone, or other rock materials.

Use and management.—Hershel silt loam is used almost entirel
for pasture and is highly valued for that purpose. The pasture 1s
mostly bluegrass, though there is also some white and alsike clovers,
orchard grass, and pinegrass. Owing to the smooth relief and good
grass cover, practically no erosion has occurred.

Hershal silt loam, gravelly subsoil phase (0-2% slopes) (Hr).—
Except for its shallower depth to gravelly material and its less bluish-
ray subsoil, this phase is similar to Hershal silt loam in most respects.
t is associated with the McEwen and Catherine soils and occurs on
level or nearly level stream bottom lands (pl. 2), alluvial fans, and low
terraces. Surface drainage is slow. The subsoil is moderately or
rapidly permeable, but underdrainage is restricted by a high water
table. The soil, as a whole, has a good water-holding capacity. The
surface soil and subsoil are noncalcareous, neutral or slightly acid, and
free of salts and alkali. There is much mica throughout the profile.

Profile description—To a depth of 8 inches the surface soil is dark-
gray, dark grayish-brown, or grayish-brown silt loam with a trace of
rust-brown fine mottling. It is somewhat platy but crumbly, very
dark brown or black when wet, and fairly high in content of organic
matter. Below this is slightly lighter colored silt loam that continues
to a depth of 13 to 20 inches. This horizon breaks with a faint vertical
cleavage into small easily crumbled aggregates of fairly high organic
content. Both layers are somewhat gravelly in places.

From 20 to 30 inches the subsoil 1s gray, grayish-brown, or light
brownish-gray friable to firm loam, silt loam, or heavy silt loam that
shows a trace of yellow and rust-brown fine mottling. Dark-gray
buried surface soil layers occur at this depth in places but are not rep-
resentative. The material at this depth in some places includes layers
of fine sandy loam, silt loam, and clay loam, and much gravel in the
lower part. The underlying strata consist of layers of grayish-brown,
light brownish-gray, or light olive-gray gravel, sand, and cobblestones.
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The fine sediments occur as interstitial material between the stones and
gravel. Tests have shown that the gravelly substratum extends down-
ward to depths of 15 to 85 feet, where it lies on clay. The material is
of mixed mineralogic origin but is derived largely from granite, argil-
lite, quartzite, basalt, and related rock.

Several areas included with this soil have the gravelly substratum
at a depth slightly greater than 30 inches and in places as deep as 42
inches. These areas are slightly more productive because of their
greater depth to gravelly material.

Use and management.—Most of this phase has been cleared and is
used largely for hay and pasture. A mixture of bluegrass, timothy,
alsike clover, and other grasses is grown on about 75 percent of the
land. Some oats are grown. Wheat cannot be grown in Sumpter
Valley because the growing season is too short. Alfalfa is short-lived
because of the high water table. Nonetheless, the high water table is
a source of water for subirrigating grass and it helps make this a
valuable grazing soil. Drainage coul%l be improved, but if this were
done the grazing capacity would probably be decreased. The growing
season is short and the soil is therefore best suited to hay and pasture
crops.

wing to the nearly level relief, erosion is not a problem. Some
areas have been covered with a thin coat of wash from placer mines.
Considerable areas of the soil have been destroyed by placer diggings,
and more probably will be in the future.

HIBBARD SERIES

The somewhat dark soils of the Hibbard series are developed in
old fluviatile or lacustrine deposits under a cover of grass and sage-
brush where the annual precipitation is 13 to 16 inches. They occur
on more or less eroded high benches and fans, i nerally at the foot of
mountains or hills composed of argillite rock. Rehef typically is
undulating or gently rolling. Hibbard soils are not extensive.

Hibbard silt loam (2-12% slopes) (Ho).—This soil has a strongly
differentiated subsoil and a zone of lime accumulation. It occurs
primarily on weakly dissected high terraces or benches of gently
sloping or rolling relief. Some areas occur in broad swales. Surface
drainage is slow to medium; internal drainage is very slow or slow
but generally adequate. The waterholding capacity is good, and the
soil does not contain excess soluble salts. Roots and moisture pene-
trate fairly well, although the subsoil is very tough and compact.
The natural vegetation is grass, sagebrush, some rabbitbrush, and
other shrubs and flowering plants.

Profile description—To an average depth of 12 inches the surface
soil is dark-gray, dark grayish-brown, or grayish-brown friable heavy
silt loam or silty clay loam. This material is nearly black or very
dark brown and sticky when wet. The upper part is granular, but the
lower part breaks on vertical cleavage glanes into angular fragments
that are readily reduced to easily crumbled nut- and pea-sized aggre-
gates. The surface soil ordinarily is slightly stony.

The upper subsoil is brown tough dense compact prismatic clay
variegated with grayish brown. It may contain some rounded pebbles
and small cobblestones, is difficult to penetrate with a crowbar, and
breaks first into large masses and then into smaller aggregates that are
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hard to crumble. Like the surface soil, it is noncalcareous and about
neutral in reaction. Numerous roots follow the fissure planes and
some penetrate the aggregates. . .

At a depth of about 36 inches the material just described is abruptly
replaced by variegated light yellowish-brown, rust-brown, and gray-
ish-brown cemented clay loam or loam that contains more or less gravel.
This layer is about 12 inches thick. It is generally highly calcareous,
but the lime content does vary greatly within short distances. It
contains much less lime than this part of other Hibbard soils. )

Next in profile is a light yellowish-brown heavy loam that contains
more or less rounded cobblestones and pebbles and is less calcareous
with depth. Its color ranges from pale brown to pale yellow, with
rust-brown and gray variegations. The texture varies from gritty
clay loam to a coarse gravelly loam.

he substrata, below a depth of 6 feet, consist of layers of brownish-

Yellow or very pale-brown clay, clay loam, loam, and gravelly material.

he cobblestones and small stones are largely argillite and quartzite
and are very hard and resistant to weathering.

Areas of this soil north of Lower Powder Valley differ from others
in having a less calcareous subsoil and a parent material that includes
much greenstone and voleanic tuff.

Use and management.—About 60 percent of Hibbard silt loam is
cultivated, the greater part under irrigation, Alfalfa, wheat, and
oats are the main crops. Dry-farmed wheat produces 15 to 20 bushels
an acre if the land is summer fallowed. Alfalfa yields about 175
pounds of seed an acre under dry-farming conditions. Uncleared
areas are used for native pasture and are better than the average
uplands for that purpose. The grazing season is divided between
spring and late fall and covers about 5 months in all. The soil is
moderately susceptible to erosion, and most of the cultivated areas
show appreciable loss of soil material.

Hibbard silt loam, eroded phase (2-12% slopes) (Hp).—Except
for being more or less severely eroded, this phase resembles Hibbard
silt loam. Many areas are gullied, and others have lost 75 percent or
more of the surface soil. The subsoil is exposed in places. Conspic-
uous gullies are shown by symbols on the soil map. In some places a
considerable number of rounded gravel and cobblestones are scattered
over the surface.

Little of this soil is cultivated. Apparently it has been badly
overstocked. Its present grazing value is low, and grazing should be
rigidly controlled to prevent further erosion.

Hibbard silt loam, hilly phase (12-25% slopes) (Hr).—This phase
occurs in ravines and on slopes below high eroded benches. It is used
for range grazing and, among the soils of the uplands, is a little better
than average for this purpose.

Hibbard clay (0-12% slopes) (Ha).—The soil occurs on dissected
slopping terraces and alluvial fans and has undulating to gently
rolling relief. Slopes of 5 to 10 percent are dominant, though the
range is from 0 to 12 percent. e organic content of the surface
soil 1s fairly high. The soil is slowly to very slowly permeable. The
water-holding capacity is good, but internal drainage is restricted.
There is no excess of soluble salts or alkali.
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Profile description—The surface soil, to a depth of about 6 inches,
1s dark-gray clay or heavy silty clay loam. This material is nearly
black when wet, root-bound in virgin areas, and of distinet granular
structure. It grades into slightly less dark clay of fine nutlike
structure, which is waxy and sticky when wet but fairly easily broken
when dry. In total thickness the dark surface layers range from 10 to
16 inches or more, but the average is 12. A small quantity of rounded
and subangular cobblestones and pebbles may occur in any part of
the profile, but the quantity in the surface layers is not enough to
interfere with cultivation.

The upper subsoil from a depth of 12 to 20 inches is dark grayish-
brown or brown dense plastic clay of irregular prismatic structure.
Most of the roots follow the fissure planes but some penetrate the soil
mass.

The upper subsoil layer grades into a brown very compact clay,
which is plastic when wet and refractory when dry. This material 18
difficult to penetrate with a bar and breaks on irregular vertical
cleavage planes into dense angular aggregates that are hard to crush.
Like the surface soil, this layer is about neutral in reaction and non-
calcareous. In color it ranges from brown to yellowish brown with
rust-brown and grayish-brown variegations. It becomes yellower
with depth.

At a depth of about 34 inches the subsoil grades into calcareous
light yellowish-brown clay with fine rust-brown and grayish-brown
mottlings. Replacing this at an average depth of 44 inches and con-
tinuing downward about 2 feet is a pale-yellow compact calcareous
clay loam in which there is much white segregated calcium carbonate.
The reaction of this layer is mildly alkaline.

Below about 6 feet is brownish-yellow clay loam with imbedded
cobblestones and gravel and stratified layers of gravelly loam and other
coarse materials. The cobblestones and gravel are largely argillite
but quartzite, granite, basalt, and other kinds of rock are included.

Use and management—Uncleared areas of Hibbard clay provide
good native pasture. The land is grazed in spring and fall for a
total grazing period of 5 months. Probably 40 percent of the soil in
Baker Valley is cultivated, but none is cultivated around the Lower
Powder Valley. Oats, alfalfa, and wheat are the common crops.
The soil is difficult to cultivate because it is clayey and sticky. The
good cover of vegetation and the fairly %entle relief have prevented
serious surface erosion on most of this soil.

Hibbard clay, eroded phase (2-12% slopes) (Hk).—There are
many gullies in this phase, and in places 75 percent or more of the
surface soil has been lost through accelerated erosion. In many places
the subsoil is exposed. The more conspicuous gullies are shown by
symbols on the soil map. Except for erosion, the soil is similar to
Hibbard clay.

Practically none of this soil is cultivated. It is used for range
pasture, for which it has a rather low suitability. Much of it occurs
alox&g the old Oregon Trail and is rutted and scarred by old wagon
roads.

Hibbard clay, moderately steep phase (12-259 slopes) (Hiv).—

ExceEt for its steeper slopes and the resulting differences in surface
runoff, erosiveness, and ease of tillage, this soil is similar to Hibbard
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clag. It occurs on slopes between high benches and the larger streams
and in ravines.

It is used only for native pasture, and its suitability for this use
is about average or a little better than average for the area. There is
some sheet erosion caused by overgrazing.

Hibbard clay, eroded moderately steep phase (12-25% slopes)
(Hr) —Although resembling Hibbard clay, moderately steep phase,
in most respects, this phase differs in having been severely eroded.
Much of the land is gu.lfied, and 75 percent or more of the surface soil
has been removed over a large part by erosion. Rounded cobble-
stones and gravel are common on the surface. The soil occurs princi-

ally on hillsides below high benches. It is used for range pasture
ut 1s of low grazing value. Grazing should be restricted to increase
the vegetative cover and prevent further damage by erosion.

Hibbard stony clay (2-12% slopes) (Hs).—A striking feature of
this soil is the great number of rounded cobblestones and small stones
on the surface and in the profile. These cobblestones are mostly
quartzites but same are of argillite, milky quartz, granite, and other
rocks. This soil occurs on dissected benches, and the relief is typi-
cally gently rolling or rolling. The water-holding capacity is good.
Moisture penetrates very slowly, but the subsoil is not impermeable.
Roots go down to the caliche layer. The natural vegetation is grass,
sagebrush, and some rabbitbrush, mountain-mahogany, and other
shrubs and flowering plants.

Profile description—To a depth of 6 inches the surface soil is dark

ayish-brown or dark-gray granular stony clay or stony silty clay

oam. It is sticky, waxy, and very dark brown or nearly black when
wet, is almost carpeted with stones in places, and contains a large
quantity of stones and gravel. The material is moderately or fairly
high in organic content.  This layer passes into slightly less dark stony
clay or heavy silty clay loam. Both surface layers are generally non-
calcareous and almost neutral in reaction.

The subsoil between depths of about 12 and 86 inches is dark grayish-
brown or brown tough compact cobbly clay. This material is gen-
erally calcareous and contains some segregated specks of white lime.
It breaks with a vertical cleavage into dense nutlike aggregates that
have a faint lustrous coating on the fissure planes. The content of
rocks is so large that iv is difficult to pentrate this layer with a crowbar.

A very pale brown or white caliche hardpan 1 or 2 feet thick is at
depths ranging from 24 to 48 inches and averaging 86. This hardpan
consists of rounded cobblestones 2 to 8 inches 1n (ﬁameter set in white
or very pale-brown lime or other cementing material. It is very com-
pact and difficult to penetrate. Below depths of 60 to 70 inches the
material is less calcareous and less compact. Deeper down, the sub-
strata are old fluviatile deposits ranging from coarse alluvium to
clay loams.

se and management—Hibbard stony clay is not farmed, for it is
too stony to cultivate. Its suitability for grazing is about average for
the uplands. A moderate amount of sheet erosion has resulted from
overgrazing.

Hibbard stony clay, eroded phase (2-12% slopes) (Hu).—Much
of this 1phase occurs along the old Oregon Trail and is rutted by the
many old wagon roads. About 75 percent of the surface soil has been
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washed away. Many areas are gullied and in numerous places the
surface soil 1s entire{y gone and the subsoil is exposed. Except far
erosion, the soil is similar to Hibbard stony clay.” The more clearly
marked gullies are shown by symbols on the soil map.

Overgrazing has resulted in much erosion, and future use must be
carefully regulated if further damage is to be avoided. The present
grazing value is low.

Hibbard stony clay, moderately steep phase (12-25% slopes)
(Hw).—This soil occurs on dissected old terraces and differs from
Hibbard stony clay mainly in having steeper relief. The dark surface
soil is more variable in depth but generally not so deep as that of Hib-
bard stony clay, and probably a%ittle more stony. The soil washes
easily because of its strong slopes, and most areas have been damaged
by much (ie,heet erosion caused by heavy grazing. None of the land is
cultivated.

Hibbard stony clay, eroded moderately steep phase (12-25%
slopes) (Ht).—This phase is similar to Hibbard stony clay, moder-
ately steep phase but 1s more gullied or eroded. Accelerated erosion
has remove(s) 75 percent or more of the surface soil, and in places the
subsoil is exposed. The more prominent gullies are indicated by
symbols on the soil map.

None of this soil is cultivated. The present grazing value is low as
a result of severe use in the past. Future grazing should be carefully
controlled to forestall further damage and give the range an oppor-
tunity to recover.

Hibbard stony clay, eroded steep phase (25-45% slopes) (Hv).—
Steep eroded areas make up this phase. It resembles Hibbard stony
clay in significant profile characteristics but is much more variable
because of its steep relief. Many areas are cut by shallow gullies, and
elsewhere much of the surface soil has been washed away. Rounded
stones and cobblestones usually cover much of the surface, and small
areas with basalt rock outcrops are included on the hillsides.

The grazing value is low. Grazing should be restricted to prevent
further damage by erosion and to allow an increase in the density
of forage plants.

Hibbard clay loam (0-12% slopes) (Hwm).—This soil occurs on
ently sloping, sloping, nearly level or slightly depressed alluvial
ans. The parent material is mostly of argillitic origin but some of

it is from basalt, granite, quartzite, and other kinds of rock. Slopes
are dominantly in the 5- to 10-percent range, though the total range is
0 to 12 percent. Some areas are dissected by sma%l ravines. Surface
drainage is slow to medium, and internal drainage is slow. The soil
is slowly permeable to roots and water and its water-holding capacity
is good. The surface soil is nearly free of stones and has a fair con-
tent of organic matter. The natural vegetation is grass, sagebrush,
serviceberry, other shrubs and flowering plants, and in places a few
ponderosa pines and aspens.

Profile description—To a depth of 6 inches the surface soil is dark
grayish-brown friable clay loam that is very dark brown when moist.
This material is somewhat granular in virgin areas, noncalcareous, and
neutral or slightly acid in reaction. Between depths of 6 and 12 inches
the lower surface soil is similarly or slightly lighter colored gritty clay
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loam that breaks with a faint vertical cleavage into easily crumbled
aggregates. It is slightly firm but not compact.

The upper subsoil from a depth of 12 to 28 inches is brown or gray-
ish-brown compact clay, clay loam, or heavy clay loam. This material
breaks with a faint vertical cleavage into hard aggregates the size of a
nut or smaller. Itisnoncalcareous and neutral or slightly acid.

Between depths of 28 and 50 inches the subsoil is light yellowish
brown firm clay loam that breaks into angular fragments faintly
variegated with grayish brown and some specks of rust brown. This
material is calcareous in most places.

A few pebbles generally are in the surface soil and subsoil. Below
# depth of 4 feet the lower substrata generally show some of the ori%-
inal layers of the parent material. Distinctly stratified beds of ye
lowish-brown and pale-brown gravel, gravelly loam, cobblestones, and
some fine material lie below an average depth of 6 feet. The depth
to coarse gravel ranges from 4 to 8 feet or more.

Included with this soil are small areas in the locality of Lower
Powder Valley with a somewhat different profile. Here the soil is
dark-gray somewhat granular neutral clay loam to an average depth
of 12 inches. Below this is dark grayish-brown noncalcareous com-
pact plastic clay containing some imbedded gravel. Below a depth
of about 26 inches is a 2-foot layer of soft hardpan consisting of light-
gray and very pale-brown more or less calcareous weakly cemented
loamy interstitial material and subangular pebbles. Below the hard-
pan 1s light-gray or very pale brown calcareous gravelly clay loam.
The relief of this variation is nearly level or slightly depressed, and its
surface runoff and internal drainage are slow though adequate for
most crops. Yields on it are slightly lower than on areas of Hibbard
clay loam in Baker Valley.

se and management.—Hibbard clay loam is used mainly for native
pasture, but small areas are utilized for grain and hay crops. The
soil has undergone some erosion and seems rather susceptible to gul-
lying. Small gullies are rather common, but most of them have been
made in prospecting for gold.

Hibbard clay loam, eroded phase (2-12% slopes) gHN).—ThiS
phase has been moderately to severely eroded. Much of the surface
80il—25 percent or more in most places—has been lost because of ac-
celerated erosion, and many areas are gullied. The present eroded
condition increases runoff and susceptibility to further erosion. Ex-
ce]lavti for erosion, the soil closely resembles Hibbard clay loam.

ost of this phase is used for grazing, but its suitability has been
reduced by erosion. Grazing should be carefully controlled so that
the vegetative cover may increase and prevent further damage.

-

HUTCHINSON SERIES

Soils of the Hutchinson series occur on old alluvial fans and terraces.
They formed under sagebrush and grass where the annual precipita-
tion is 11 to 14 inches and are associated with the Baker, Virtue, Bul-
ger, and Ladd soils. Hutchinson soils differ from those of the Baker
and Virtue series in having mainly a noncalcareous subsoil more com-

act than that of the Baker and less compact than that of the Virtue.
hey are not so stony nor so compact as the Salisbury soils.
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Hutchinson loam (3-7% slopes) (Hx).—This grayish-brown well-
drained soil has a fairly strongly developed subsoil containing little
or no lime. It developed from old alluvium derived largely from
granite or other rock material high in content of quartz. In places
the upper part of the soil may have formed from or been influenced
by wind-deposited silty material. This soil occurs on high slightl
dissected alluvial fans and terraces generally on undulating relief.
On the upper part of the fans it is bordered in places by Kilmerque
soils, but at lower elevations it generally merges with soils of the
Baker, Onyx, Bulger, or Virtue series. The subsoil is generally more
alkaline at the lower elevations.

The soil contains a few stones but not enough to interfere with
cultivation. It is free of alkali and excess soluble salts. Surface
drainage is slow to medium and the water-holding capacity is good
because of the deep friable surface soil. The subsoil is compact and
very slowly permeable to water and roots. Uncleared areas are
covered with a heavy growth of sagebrush and grass, some rabbit-
brush and other shrubs, and a large number of flowering plants.

Profile description—To a depth of 8 inches the surface soil is
Frayish-brown to slightly dark grayish-brown friable loam or silt
oam. It is very dark brown or dark grayish-brown when moist.
This material has a moderate content of organic matter and it con-
tains a trace of mica, some granitic grit, and much very fine sand.
It passes into a similarly colored friable loam that shows faint vertical
breakage. There are many fine roots in these surface layers and a few
rounded stones and pebbles on the top of the ground. In total depth,
the surface soil ranges from 6 to 86 inches.

At an average depth of 18 inches the surface soil is abruptly replaced
by brown or slightly reddish-brown tough compact heavy clay loam
or clay containing some pebbles. This material has a prismatic
structure and breaks into elongated aggregates 1 or 2 inches across that
are hard to crumble. This heavy tough layer is on the average 12
inches thick. Where it is thicker it is generally less tough and less
compact.

At an average depth of 30 inches the soil is a variegated light
reddish-brown, pink, yellowish-brown, and rust-brown, very com-
pact weakly or softly cemented gravelly loam containing many
cobblestones. This material ranges from a cemented hardpan of
gravelly clay loam to a compact sandy loam. Like the horizons above,
this material is neutral or mildly alkaline and typically noncalcareous.
A few fine roots are present at this depth.

The soil material becomes less compact with depth. At about 40
inches it passes into compact very pale-brown or light yellowish-
brown gravelly loam or gravelly sandy loam in which there are many
rounded and subangular cobblestones. Fol]owinﬁ at a depth of
about 50 inches is very pale-brown or light yellowish-brown less com-

act gravelly loam or gravelly sandy loam. The lower part of this
Fayer typically is noncalcareous, although in places there is a thin
calcareous layer. The layers above this%ess compact one offer much
resistance to a crowbar. The substrata below a depth of 6 feet con-
sist of irregularly stratified layers of coarse and fine-textured old
alluvium, mostly of granitic origin. A thin layer of light-gray pum-
ice and volcanic ash occurs in the subsoil in places.
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Use and management.—Probably 60 percent of Hutchinson loam
s under cultivation. Wheat and alfalfa are the main crops. The
wheat is grown mainly on dry farms. The Turkey and Baart vari-
eties are grown on dry farms, and the Federation variety under
irri%ation. This is considered a moderately productive soil.

The smooth relief has retarded erosion in most places, but sloping
areas show considerable soil loss. In order to control erosion, slopes
of over 4 percent should be cultivated on the contour.

Hutchinson loam, shallow phase (5-15% slopes) (Hy).—This
phase differs from Hutchinson loam mainly in having a shallower
and stonier surface soil, steeper slopes, and more erosion. It lies on
sloping somewhat dissected alluvial fans of undulating to gently roll-
ing relief. Most of the slopes range from 5 to 10 percent. Surface
drainage is medium to rapid. The soil has a fair water-holding
capacity, but underdrainage is restricted by the subsoil, which is
very slowly permeable. A heavy growth of sagebrush and grass
covers uncleared areas.

Profile description—The surface soil, about 6 inches thick, is a
grayish-brown or slightly dark grayish-brown friable loam containing
a variable quantity of rounded and subangular pebbles and cobble-
stones. The coarse material is largely biotite-quartz diorite, a coarsely
crystalline rock, but some basalt, argillite, and other kinds of rock are
included. 'The surface soil is moderate in organic content and grades
:ifnto grayish-brown loam that breaks into subangular easily crumbled

ragments.
he upper subsoil between depths of 12 and 30 inches is brown or
slightly reddish brown tough compact heavy clay loam or clay con-
taining many rounded and subangular cobblestones and pebbles. This
material has an indistinct prismatic structure, breaks into large ir-
regular aggregates that are hard to crumble, and is difficult to pene-
trate with a crowbar.

Abruptly replacing the above layer is variegated light yellowish-
brown, rust-brown, and very pale-brown cemented gravelly sandy
loam or gravelly loam in which there are many rounded cobblestones.
The consistence of this material varies at different depths from mod-
erately compact to weakly cemented hardpan. It is less compact with
depth and at about 50 inches passes into stratified layers of light
yellowish-brown coarse alluvium and brown heavier material. The
entire soil is mildly alkaline to neutral in reaction and is noncalcareous
in most places.

Use and management.—Probably 20 percent of this phase is culti-
vated. It is used mostly for wheat and alfalfa. Wheat is grown
principally on dry farms under a system of summer fallow.

The cultivated areas are nearly all northwest of North Powder.
Areas of the soil northwest of the Muddy Creek School are shallower
and stonier than typical and of little value for crops. The uncleared
areas are used for native pasture, for which they have a better suit-
ability than avera%e.

Most of the fields should be cultivated on the contour to reduce
erosion, especially where slopes are more than 5 percent. Overgrazing
has caused some sheet erosion. Possibly 25 percent of the surface
soil has been lost.
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KEATING SERIES

Soils of the Keating series have developed in upland areas on resid-
uum from weathered greenstone bedrock. Natural drainage is good,
and internal drainage is medium to slow. The relief is gently sloping
to steep. There are few terracelike areas. The native vegetation is
sagebrush and grass. In places the Keating soils border the Ruckles
and Virtue soils. They are also associated with Clover Creek soils,
from which they differ 1n being noncalcareous. Clover Creek soils are
developed on lenses of limestone within the larger masses of green-
stone bedrock on which the Keating soils have formed. Keating soils
differ from the Brownlee soils in being developed from weathered
greenstone rather than granite. Most of the Keating soils are too
shallow to permit cultivation.

Keating loam (7-12% slopes) (Ka).—Some areas of this rather
shallow soil, amounting to perhaps 35 percent of the total, are on slopes
of less than 7 percent, and these are used mostly for range land. The
soil is well-drained and moderately to slowly permeable to roots and
water. The water-holding capacity is fair and is limited by the
shallowness to bedrock.

Profile deseription.—The surface soil extends to a depth of 8 inches
and is a brown, dark {;rayish—brown, or dark-brown neutral, fine, gran-
ular gritty loam. This material is very friable, easily crumbled, and
very dark brown to very dark grayish brown when wet. Although
}:his layer has many roots, its organic content is moderate to somewhat

ow.

The upper subsoil, extending from a depth of 8 to 30 inches, is brown
or yellowish-brown neutral to mildly alkaline compact gritty clay
loam that breaks into large blocks showing irregular vertical or pris-
matic structure. This layer is hard to penetrate with a crowbar and
contains many partly disintegrated greenstone fragments in the lower

art.
P Between depths of 30 and 40 inches is partly decayed or disintegrat-
ing greenstone fragments and brown or yellowish-brown clay loam
interstitial material. Owing to the hi%h rock content, this part of the
subsoil is hard to penetrate with a crowbar.

Below 40 inches the material is principally dark-gray and yellowish-
brown somewhat weathered greenstone. Fine roots penetrate cracks
in this rock. Nearly solid dark-gray greenstone bedrock generally
lies at a depth of about 50 inches, but the depth may range from 20 to
60 inches or more. The greenstone is hard and weathers slowly.

Scattered small bodies covering about a square mile west of North
Powder have a slightly darker surface soil than typical. These areas
occur near the foot of the mountains where the rainfall is about 2 or
3 inches higher than the average for this soil.

Use and management.—The native vegetation of sagebrush and
grass on Keating loam has a somewhat higher grazing value than
average for the area. About 5 percent of the soil is in irrigated
alfalfa and wheat, and small areas of these crops are dry-farmed.
Some dry-farmed alfalfa is cut for seed and yields about 3 bushels
an acre. The soil has sustained moderate sheet erosion following
unrestricted grazing. Probably half of the soil has lost as much as
25 percent ofg:he surface soil. There is little gully erosion.
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Keating loam, gently sloping phase (0-7% slopes) (Kr).—Areas
of this phase occur on nearly level, undulating, or gently sloping
relief. Owing to the gentle slopes, surface runoff is slower, erosion
hazard is less, and tillage and irri%ation are easier than on Keatin
loam. Practically all of this soil is under cultivation. Uses an
management practices are rather similar to those employed on culti-
vated areas o? Keating loam.

Keating loam, hilly phase (12-25% slopes) (Ka).—This phase dif-
fers from Keating loam principally in having strongly sloping or
hilly relief. Because of this stronger relief, surface runoff 1s rapid
to very rapid, erosion is more active, and 1proﬁle characteristics are
somewhat more variable. The less favorable relief also makes tillage
and irrigation more difficult.

This phase occupies a small total area and is used principally for
native range pasture. It is of about average value as d&;razmg land.
Only a small area is cultivated, mainly for hay. Yields are similar
to or slightly lower than on Keating loam.

Keating loam, eroded hilly phase (12-25% slopes) (Kp).—Except
for being steeper and moderately or severely eroded, this phase is
similar to Keating loam. Shallow gullies occur in places, and here
and there the subsoil is exposed. A few slopes are greater than 25
percent.

The total area of this phase is small. It is used principally for
pasture. The grazing value is somewhat below average. Grazing
should be rather carefully controlled to increase the carrying capacity,
and reseeding may be needed on some areas.

Keating loam, eroded steep phase (25-45% slopes) (Kr).—This
phase differs from Keating loam principally in having steep relief
and in being moderately or severely eroded. Surface runoff is very
rapid. The soil is more erodible, more variable in depth and other
profile characteristics, and generally shallower and more difficult to
till and irrigate than Keating loam. The soil is usually deeper than
average at the base of slopes. Most areas have lost 25 percent or
more of the topsoil through erosion, and some areas are gullied.

This phase, which has a very small total area, is used principally for
grazing, but its grazing value is slightly lower than the average for
the area. Considerable care is necessary to prevent overgrazing. A
few small included areas having slopes of somewhat less than 25
percent are used for alfalfa and wheat.

Keating loam, deep phase (0-5% slopes) (Kc).—This phase has a
darker surface soil and is deeper to bedrock then Keating loam. It
is closely associated with other Keating soils and generally occurs in
swales or on foot slopes where it receives some runoff from higher
land. The relief is fairly smooth. Surface runoff is slow and under-
drainage is adequate. About 5 miles west of North Powder a total
of about 400 acres occurs in small areas in association with the Ruckles
soils. These areas are near the foot of the mountains where the
rainfall is slightly higher.

Profile description—The surface soil—dark grayish-brown loam
of neutral reaction—extends to a depth of 12 inches. It is friable,
fine granular, easily crumbled, and very dark brown when wet. Under
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virgin conditions the soil is weakly root-bound and contains a fair
quantity of organic matter.

The upper subsoil—occurring between depths of 12 and 30 inches—
is brown, yellowish-brown, or grayish-brown loam or slightly compact
gritty clay loam. This material is mildly alkaline but noncalcareous,
1s permeable to water and fine roots, and has good water-holding
capz;city. It breaks into irregular aggregates that crumble fairly
easily.

The lower subsoil, extending from a depth of 30 to 60 inches, is
brown loam containing more or less weathered greenstone rock frag-
ments. It is mildly alﬁaline and in most places does not contain lime
enough to effervesce in dilute hydrochloric acid.

At an average depth of 60 inches there is a mixture of greenstone
rock fragments and soil that grades downward into greenstone bed-
rock at a depth of about 8 feet.

Use and management.—Probably 75 percent of this phase is under
cultivation. It is used principally for dry farming and is well suited
to that use because of its higﬁ water-holding capacity and favorable
topographic position. Wheat and alfalfa are grown. Some alfalfa
and crested wheatgrass are grown for seed. About 25 percent of the
areas west of North Powder are cultivated under irrigation, mainly
to alfalfa and wheat. The uncleared areas furnish good range pasture.

Owing to the smooth relief, permeable suboil, and topographie sit-
uation there has been little erosion. Deposits of sediment from higher
areas occur on many areas.

Keating stony loam (12-25% slopes) (Ku).—Thissoil is associated
with others of the Keating series. The relief is hilly. Some gently
sloping and sloyl)in areas were included in mapping and are used -
chiefly as range land along with the rest of the soil. The topography
is that of a succession of valleys and rounded hills. The valleys are
generally less than 100 feet deep but afford complete drainage. The
soil is moderately to slowly permeable to moisture but the water-
holding capacity is low because of the shallow depth to rock. There
are a few rock outcrops. The surface soil and upper subsoil are both
noncalcareous. The natural vegetation is sagebrush, the common
grasses of the area, and a few scattered bitterbrush, mountain-mahog-
any, rabbitbrush, and other shrubs and flowering plants.

Profile description.—The surface soil is brown or dark grayish-
brown somewhat granular stony loam containing much partly disin-
tegrated rock.

The upper subsoil, occurring between depths of 6 and 12 inches, is
brown, pale-brown, or yellowish-brown gritty clay loam containing
many angular rock fragments. The material is irregularly prismatic,
compact, and hard to penetrate. Between depths of 12 and 24 inches
the subsoil is similarly colored loam or clay loam containing many
rock fragments. The stoniness increases with depth. This material is
neutral or mildly alkaline, compact, and hard to penetrate with a bar
because of its high content of stones. The layer below 24 inches is
principally greenstone having a small quantity of loam between the
rocks. The subsoil layers are conspicuously redder at higher altitudes,
where precipitation is greater. This deeper color is particularly
evident where this soil borders those of the Mehlhorn series.
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The parent rock is mixed rust-brown, brown, dark-fraf', and gray-
green greenstone. Below 36 inches the greenstone is Iittle weathered
and extremely hard to break, even with a drill. It is noncalcareous and
generally mildly alkaline. Some fine roots go into cracks in the rocks.

Use and management.—Practically all of Keating stony loam is
used for range pasture. The grazing value is about average for the
area. Much of the soil has lost 25 percent or more of the surface soil
through erosion that followed overgrazing.

Keating stony loam, eroded phase (12-25% slopes) (Kx).—
Severely eroded or gullied areas with slopes of less than 25 percent
make up this phase. It is similar to Keating stony loam, but the sur-
face soil is shallower and more irregular in depth. The subsoil is
exposed in places, and shallow gullies are rather common. There are
only a few deep gullies because the soil is shallow to bedrock.

his soil is used for range pasture but has a rather low grazing
value. Grazing should be controlled to prevent further erosion by
allowing increase in the density of the vegetative cover.

Keating stony loam, gently sloping phase (0-7% slopes) (Ka).—
Except for the smoother relief, this phase is similar to Keating stony
loam. Although this phase was cultivated at one time, it is poorly
suited to farming because it is shallow and stony. Most of it has been
abandoned and is now in pasture.

Keating stony loam, sloping phase (7-12% sltipes) (K~).—This
phase is similar to Keating stony loam in most features except its
gently rolling or sloping relief. Rock outcrops are less common. The
soil occurs on roundedg tops of hills and ridges, and because of its
smoother relief, it is less susceptible to erosion and has a slightly
higher grazing value than Keating stony loam. It is used chiefly
for pasture.

Keating stony loam, steep phase (25-45% slo es) (Ko).—The soil
and its cover, origin, and land use are rather similar to Keating stony
loam. Rock outcrops are somewhat more common, relief is steeper,
and the grazing value is slightly lower. None of this soil is cultivated.

Keating stony loam, eroded steep phase (25-45% slopes) (KvL).—
Severely eroded or gullied areas with dominant slopes of more than
25 percent are mapped in this phase, which is similar to Keating stony
loam but has a shallower surface soil. The subsoil is exposed in places
and shallow gullies are fairly common. Many stones are scattered
over the surface, and rock outcrops, indicated on the soil map by
rock-outcrop symbols, occur in many places. The soil occurs mostly
along streams and V-shaped ravines that extend into rounded hills.
It is used for range pasture but provides scant grazing. Its use should
be drastically reduced in order to prevent further damage by erosion
and to give the range a chance to recuperate.

KILMERQUE SERIES

Soils of the Kilmerque series have formed under a cover of ponde-
rosa pine and other trees from biotite-quartz diorite, a coarsely crystal-
line rock. The most typical areas overlie bedrock, but some areas
that overlie colluvial material on foot slopes are included. In places
the upper part of the soils, particularly of the loam type, may be
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derived from wind-deposited silts. Relief ranges from gently sloping
to steep. The soils are generally bordered by those of tﬁe Ladd series
on the lower sides and by Rough broken and stony land above.

The Kilmerque soils developed from material similar to that of the
North Powder soils but under a forest cover rather than one of sage-
brush and grass; furthermore, they have a noncalcareous rather than
a calcareous lower subsoil. They resemble the Moscow soils, but those
soils have a more compact subsoil and are developed on residuum from
albite granite, a more acidic rock than biotite-quartz diorite.

Kilmerque loam (5-15% slopes) SKr —The relief of this well-
drained forest-covered soil of tﬁe uplands is mostly gently rolling.
The soil is moderately permeable, and roots penetrate to a depth of
6 feet. Its water-holding capacity is good. Some diorite stones are
scattered over the surface and throughout the soil, but they do not
occur in quantities sufficient to prevent cultivation. The native vege-
tation is mostly ponderosa pine but includes some western larch (tama-
rack), white fir, cedar, Douglas-fir, mountain-mahogany, willows, and
other trees and shrubs. The original timber has been removed, but
the uncleared areas have a young growth of trees.

Profile description.—The surface soil in virgin areas has a covering
of 1 to 2 inches of very strongly acid more or less decayed organic
material. Below this the soil consists of grayish-brown or dark gray-
ish-brown friable loam. The upper part is strongly acid and ﬁflfgy
and slightly darker, and the lower part is medium or slightly acid
and crushes into soft aggregates and then into single grains or fine
crumbs. There are many roots, but the organic content 1s lower. The
material in this layer ranges from a medium to coarse loam and con-
tains much sharp sand ang mica.

At a depth of about 8 inches the material passes into pale-brown,
light yellowish-brown, or very pale-brown friable slightly or medium
acid loam that breaks into soft subangular easily crumbled aggre-
gates. Between depths of 15 and 35 inches the subsoil is similarly
colored slightly or medium acid or neutral micaceous firm or very
slightly compact heavy loam that breaks into irregularly shaped sub-
angular easily crumbled aggregates. This material is faintly varie-
gated with rust brown, and in the lower part contains much disinte-
grated biotite-(ﬁllmrtz diorite.

From a depth of 35 to 60 inches the material is similarly colored
slightly acid or neutral slightly compact heavy loam showing rust
brown and brown staining. It contains many sharp partly disinte-
grated rock fragments.

The underlying bedrock (biotite-quartz diorite) is at an average
depth of 50 inches. On some of the lower slopes the underlying
material is talus and colluvial, but in all locations this part of the

rofile consists of crystalline material containing much biotite. The
Eedrock is noncalcareous and neutral in reaction.

Use and management.—About 25 percent of Kilmerque loam has
been cleared and is now under irrigation. The main crops are alfalfa
and wheat. Uncleared areas have undergone very little erosion. The
cultivated fields lose some soil through sheet erosion when the frost
goes out in spring. Some cultivated areas have lost as much as 25
percent of the surface soil since they were cleared.
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Kilmerque loam, hilly phase (15-30% slopes) (KR? —Steeper in
relief than Kilmerque loam, this phase occurs largely along V -shaped
valleys and on breaks below benchlike areas. The soil is more variable
in depth, shallower, and stonier than Kilmerque loam. None of it
is cultivated, but small areas have been partly cleared for pasture.
This soil washes easily where cleared and should be used only for
production of timber. The total area is small.

Kilmerque sandy loam (2-15% slopes) (Ks? .—The forest cover
under which this soil formed consisted principally of ponderosa pine
but included many western larch (tamarack), Douglas-fir, white fir,
and other trees. Most of the forest now is second growth. The parent
material is mostly residual from the underlying bedrock but it includes
some foot slope and colluvial material. Relief is usually rolling.
The soil is permeable, and roots go down to a depth of 6 feet or more.
The water-holding capacity is low. A few stones are scattered over
the surface and throughout the soil. The depth to bedrock varies

eatly in short distances, and there is a corresponding variation in
thickness of soil layers.

Profile description.—In virgin areas the soil has a 1- to 2-inch
surface covering of organic material. The upper part, consisting of
loose needles of ponderosa pine, tamarack, and fir and other forest
litter, grades into dark grayish-brown strongly or very strongly acid
decayed pine needles, bax%t, and twigs containing some white threadlike
materials from molds. This overlies about an inch of dark grayish-
brown or grayish-brown strongly or very strongly acid fluffy sandy
loam containing much organic material. In places a very thin light-
gray layer is found jl;lst below the organic layer. The surface soil
below this is grayish-brown medium or slightly acid micaceous sandy
loam that contains much coarse sand. It is very dark brown to very
dark grayish-brown when moist. Although t{nere are many roots
the organic content apparently is low to moderate.

The subsoil, beginning at a depth of about 8 inches, is pale-brown
or light (f’ellowish-brown friable sandy loam containing much shar
sand and many fine roots. This layer is slightly or medium acid.
From 20 to 40 inches the subsoil is light ye%lowish-brown or ver
pale-brown friable micaceous coarse sandy loam containing much
disintegrated biotite-quartz diorite. This material breaks into small
easily crumbled nut- and pea-sized aggregates, contains many fine
roots, and is slightly acid or neutral in reaction. The content of rock
increases with depth.

From a depth of 40 to 70 inches the material is partly disintegrated
rock fragments similar to the layer just above in color. Below an
average depth of 70 inches the rock is hard and slightly weathered.

Use and management—Kilmerque sandy loam is used mostly for
woodland and the production of timber. These are the uses to which it
is best suited. Some of the land is grazed for a short time during the
summer, but the grazing value is low. Erosion has been very slight
because the timber growth has afforded excellent protection. The
soil is naturally porous and somewhat droughty and is not very pro-
ductive. About 5 percent is under cultivation. Rye is the main crop
under dry farming. Small areas have been cleared for pastures.

996224—53——8



82 SOIL SURVEY SERIES 1941, NO. 9

Kilmerque sandy loam, hilly phase (15-30% sloFes) (Kv).—This
hase differs from Kilmerque sandg loam principally in being more
Eilly. It occurs mainly along timbered V -shaped ravines. It sup-
plies a small amount of grazing during the summer but is best used for
production of timber or as source of the farm wood supply.

Kilmerque sandy loam, eroded steep phase (25-45% slopes)
(Ku).—This phase is similar to Kilmerque sandy loam, hilly phase,
but somewhat steeper and more generally affected by erosion. It oc-
curs principally along V -shaped valleys cut in domelike ridges. The
re]ietP isrugged, or semimountainous, and the soil is shallow and irregu-
lar in depth.

Overgrazing and removal of timber have resulted in some sheet
erosion, but tﬁe damage is not particularly severe. The soil is used
for pasture but is better suited to the production of timber.

LADD SERIES

Soils of the Ladd series are developed on well-drained slightly dis-
sected old alluvial fans and terraces under a cover of grass and sage-
brush and an annual precipitation of 15 to 19 inches. The alluvial
parent material is largely of granite or dioritic origin. In places
the upper part of the soil may be influenced by or derived from wind-
deposited silty or loesslike material. Ladd soils resembles the Hutch-
inson but have a darker surface soil.

Ladd loam (3-10% slopes) (La).—The rather smooth relief of this
dark soil is t.yl.{)ical of high slightly dissected old alluvial fans and
terraces. Profile layers are fairly prominent. The surface soil is
somewhat free of gravel in all areas except those marked on the map
with gravel symbols, and it is fairly hig]ll) in organic-matter content.
The subsoil is slowly permeable to roots and water. The soil con-
tains no soluble salts or alkali and has good water-holding capacity.

Profile description.—The surface soil, to a depth of about 5 inches,
is dark-gray or dark grayish-brown granular friable heavy gritty
loam. This material is black or very dark gray when wet, sod-l%; nd
and easily crumbled in virgin areas, and nearly neutral in reaction.
It grades into heavy loam of similar color that breaks into angular
aggregates and contains many roots.

The upper subsoil, between depths of 10 and 20 inches, is brown
tough compact clay or clay loam of distinct prismatic structure.
When dry this layer is hard to penetrate with a crowbar and it breaks
into small prisms. Most of the roots follow fissure planes but some
penetrate the dense aggregates. The color varies from brown to
yellowish brown or grayish brown. The lower subsoil, between 20
and 36 inches, is light yellowish-brown, pale-brown, or very pale-
brown compact gritty clay loam.

The depth to the light-gray, very pale-brown, or yellow irregularly
stratified cobbly, gravelly, or sandy substratum ranges from 20 to 60
inches or more, and there is a corresponding range in the thickness of
the layers above. Most of the cobblestones and pebbles are rounded or
subangular and considerably weathered. They consist mostly of bio-
tite-quartz diorite,

As a rule the subsoil and substratum are noncalcareous, but some
areas that have a calcareous lower subsoil are included because they
are too small to delineate separately on a map of the scale used. Also
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included are some areas having a more gravelly surface soil than nor-
mal. These more gravelly areas usually have the gravelly substratum
at a shallower depth.

Use and management.—About 80 percent of Ladd loam is cultivated ;
part of this is under irrigation but most of it is dry-farmed. Wheat
1s the main crop. Federation wheat is the principal variety on ir-
rigated land, ang Turkey or Baart wheat on dry-farmed areas. Some
oats and rye are grown. No commercial fertilizer and little manure
are used on this soil. There has been some sheet erosion but little
gully erosion. The uncleared areas are used for native pasture.

Ladd loam, deep phase (3-10% slopes) (Lc).—A less compact up-
ger subsoil and a somewhat greater depth to the gravelly substratum
ifferentiate this phase from Ladd loam. Relief is smooth (pl. 4, 4).
Surface drainage is slow to medium and internal drainage is medium
to slow. This soil is closely associated with Ladd loam. Its surface
soil and subsoil contain a small quantity of gravel but very few stones.
The subsoil is moderately to slowly permeable to roots and water and
has a good water-holding capacity.

Profile description—The surface soil—dark gray or dark grayish-
brown friable granular silt loam or loam—has a fairly high content
of organic matter and goes down to a depth of about 10 inches. In
virgin areas the upper part is sod-bound. The lower part breaks into
small easily crumbled aggregates and is black or very dark gray when
moist. It passes into grayish-brown friable silt loam or heavy loam.

The subsoil has two layers. The upper part, between 15 and 30
inches, is generally brown to pale-brown tough compact heavy clay
loam that breaks alon verticaf)cleava e planes into large aggregates
containing many fine holes left by old root channels. The material
has a slight reddish-brown tinge in cut banks but is more yellowish
when crushed. The lower subsoil, between depths of 30 and 50 inches,
is of variable texture and color. It ranges from brown to pale brown
to yellowish brown and from clay loam to rather compact loam.

More or less stratified coarse granitic or dioritic material usually
begins at 50 inches, but it may occur at any depth between 30 and 80
inches or more. In places a hardpan layer may be at any depth from
30 to 60 inches.

There is some variation in the profile. The lower subsoil is non-
calcareous in the western part of Baker Valley where this soil borders
Hutchinson loam, but it is calcareous farther east where the soil bor-
ders Baker silt loam. Farther east the soil differs from Baker silt
loam mainly in having a darker surface layer.

Use and management.—About 90 percent of this phase, is cultivated,
mostly under irrigation. Wheat ancf alfalfa, the principal crops, yield
about the same as or slightly more than on Ladd loam. Owing to the
smooth relief, erosion has been slight.

Ladd loam, alluvial-fan phase (3-15% slopes) (Ls).—This phase
is not typical of the Ladd series but should be considered as a variant
of the series. It differs from Ladd loam principally in occurring on
somewhat more recent alluvial fans and in having a less strongly de-
veloped textural and structural profile. The subsoil is less compact,
dense, and heavy but more permeable than that of Ladd loam. Wind-
deposited silts may have contributed to the upper part of the soil.
Dominant slopes range from 3 to 8 percent.
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Except in those areas indicated on the soil map by stone symbols,
the surface soil is rather free of stones and pebbles. The subsoil is
moderately to slowly permeable and has good water-holding ca acitly.
The parent material is mostly from biotite-quartz diorite, a highly
crystalline rock. Surface drainage is slow to medium and under-
drainage is good. The soil is free of soluble salts and alkali.

Proﬁ%le description.~—To an average depth of 15 inches the surface
soil is grayish-brown to dark-gray friable loam or silt loam that be-
comes very dark brown when moist. The material breaks into more
or less granular nut- or pea-sized aggregates and is slightly to medium
acid. In virgin areas the surface sol is sod-bound to a depth of about
10 inches and fairly high in content of organic matter. The total
depth of the surface soil is variable. Part of this variation un-
doubtedly can be attributed to wind deposition of silty material. Ma-
terial may have been blown from some places and deposited in others.

The soil between average depths o}) 15 and 20 inches is slightly
lighter colored, neutral or slightly acid, friable loam or silt loam that
breaks into small easily crumbled aggregates. Like the material in
the rest of the profile, 1t is noncalcareous and contains much mica.

The subsoil between 20 and 40 inches is pale-brown or yellowish-
brown slightly compact or firm gritty heavy loam. This material
breaks into nutlike aggregates that generally have faint grayish-brown
coatings. There are many fine roots.

The lower subsoil between 40 and 60 inches is pale-brown or light
yellowish-brown gritty heavy loam containing some partly decom-

osed granitic or dioritic material. It shows some stratification and
n places includes thin layers of clay loam and sandy loam.

The substratum consists of partly assorted or irregularly stratified
light yellowish-brown gravel, cobblestones, small stones, and fine inter-
stitiaivmaterials. It begins at an average depth of 60 inches but may
occur at any depth between 30 inches and 8 feet or more. This deposit
of assorted material is progressively thinner near the western border of
the soil, where the old alluvial material grades into residual granite.
The layers of the substratum are noncalcareous and nearly neutral in
reaction.

Use and management.—Probably 90 percent of this phase is culti-
vated. About half of the cultivated area is in alfalfa. Wheat is
grown on about 30 percent of the cultivated areas. Barley and oats are
also grown. This phase is one of the best soils for fruit in the Baker
Valley. Apples, pears, peaches, strawberries, and cane fruits are grown
for. home use and produce good yields.

Erosion caused gy irrigation has been slight because the soil is per-
meable and fairly gently sloping and has been in hay crops or grains
most of the time.

Ladd loam, hilly phase (15-30% slopes) (Lbp).—More recent al-
luvial fans are occupied by this phase, which is a variant of the Ladd
series and is not typical. The soil is essentially similar to Ladd loam,
alluvial fan phase, but is shallower and stonier. The cover of water-
laid material over the diorite or granite bedrock is thinner, and the
bedrock comes within 4 feet of the surface in places. The natural
vegetation is grass, shrubs, and locally a few scattered ponderosa pines.

se and management.—About 50 percent of this phase is cleared
and in part irrigated. Alfalfa and cultivated grasses, the principal
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A, Grass pasture on Ladd loam, deep phase, about one-half mile east of Wolf
Creek School.

B, Greasewood, sagebrush, and saltgrass on Lun silt loam, Blue Mountains in
distance.

C, Cut in North Powder loam northeast of Baker; soil has an accumulation of
lime just above the biotite-quartz diorite bedrock. Natural vegetation is
mainly big sagebrush and grass.
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1. Landscape near Flagstaft Mine: Big sagebrush and grass on Ruckles soils in
foreground ; mostly Virtue silt loam in middle distance.

B, Big sagebrush, grass, and scattered ponderosa pine on Springdale fine sandy
loam and Springdale gravelly sandy loam.

C, Springdale very fine sandy loam about three-fourths mile north of Pocahontas
School. Blue Mountains in background.
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crops, are used largely for pasture, but small areas are sometimes cut
for hay. Where irrigated, the soil is good pasture but is subject to
erosion. Qccasional shallow gullies caused by irrigation occur in
cleared areas.
LANGRELL SERIES

Soils of the Langrell series are friable, well-drained, and noncal-
careous. They developed on fairly recent, or young, alluvial fans
under a cover of grass, shrubs, and scattered trees and an annual preci-
pitation of 17 to 25 inches, including snow. The relief is smooth and
representative of that found on gently sloping fans and low terraces.
The parent material is water-laid and comes largely from granite,
basalt, greenstone, lava and other metamorphic rocﬁs.

Langrell gravelly loam (1-3% slopes) (Lg).—This soil is closely
associated with Langrell loam and the Halfway soils. Its surface
layer is high in content of organic matter and contains enough gravel
to interfere with but not prevent cultivation. In virgin areas there
are some small stones, but most of these have been removed from culti-
vated tracts. The surface soil is moderately to rapidly permeable.
Roots, water, and air penetrate readily. Surface drainage is slow
and underdrainage is good. The water-holding capacity is low.

Profile description.—The surface soil is dark grayish-brown slightly
acid or neutral gravelly loam that extends to a depth of about 8
inches. The upper subsoil, between 8 and 20 inches, is brown or
dark-brown slightly acid or neutral friable gravelly loam grading to
gravelly clay loam. This layer breaks into nut-sized aggregates that
crumble into pea-sized aggregates. Like the rest of the profile, it is
noncalcareous.

Between 20 and 30 inches the subsoil is brown or dark yellowish-
brown slightly compact gravelly clay loam containing many cobble-
stones. The cobblestones generally are 2 to 4 inches in diameter but
some are as large as 8 inches. Below 30 inches this material is
abruptly replaced by irregularly stratified loose porous beds of
yellowish-brown cobblestones, gravel, sand, and gravelly loam.

Included with this soil and shown on the map by stone symbols
are areas totaling about 1,000 acres in Pine Valley and approximately
600 acres in other places that have sufficient stones and cobblestones
to interfere seriously with cultivation. In these areas many rounded
or subangular cobblestones and stones, 2 to 8 inches in diameter and
mainly granite, are on or in the surface soil. The subsoil of these
areas also contains more cobblestones and stones, and the depth to
ghehirregularly stratified gravelly substrata ranges from 12 to 48
inches.

These stony included areas are lower than other Langrell soils and
occur mainly on low terraces or flood plains along streams. A narrow
belt of trees occurs on the stream banks. Some of the areas may be
inundated by early spring floods, but drainage is generally adequate.
Internal drainage is medium to rapid except in a few areas having a
moderately high water table. Those areas with the higher water
table occur at lower elevation than usual and are better for grazing
because the water table subirrigates the soil.

Use and management.—Excluding the stony areas, probably 90 per-
cent of Langrell gravelly loam is cultivated. Diversified farming is
practiced, and the most common crops are alfalfa, wheat, oats, clover,
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orchard grass, and corn. The greatest problem on this soil has been
the conservation of irrigation water. Much water seeps away in
the porous subsoil. Owing to the smooth relief and porous nature of
this soil, there has been little accelerated erosion. It is protected from
wind erosion by snow in winter and by crops in summer.

Practically none of the included stony areas are cultivated. Small
plots have been partly cleared for building lots, home gardens, and
orchards, but approximately 50 tons of rock an acre must be removed
for orchards, and more for cultivated crops. The stony areas are
used mostly for native bluegrass pasture and they are moderatel
well suited to such use. About 1 acre will provide one cow with
months of summer pasture. In placessome o? the loose surface stones
have been removed to improve the pasture. Qutside of Pine Valle
the stony areas provide good pasture because they are subirrigated.
Generally, areas near the inner curve of stream meanders are very
porous and provide poor pasture. An area east of Keating is too
high for subirrigation and has a low grazing value. Areas about 2
miles east of McEwen and 1 mile northwest of Halfway have a some-
what coarser textured material that approaches riverwash in
characteristics.

Langrell loam (1-3% slopes) (Lr).—This is one of the more de-
sirable farming soils of the area. It occupies very gently sloping
alluvial fans and is associated with the Halfway soils and Langrell

ravelly loam. It is moderately permeable to roots and water and
ﬁas fair to good water-holding capacity. Surface drainage is slow
and underdrainage is good. Tﬁe surface soil has a fairly high content
of organic matter.

Profile description.—The surface soil—dark or very dark grayish-
brown or dark-gray slightly acid or neutral friable loam—extends
to 12 inches. It is i‘;lack when moist, and the upper 5 inches is root-
bound in virgin areas. This layer is rather free of stones and gravel.
It breaks into small, easily crumbled, granular aggregates, and like
the rest of the profile, it is noncalcareous.

The horizon between depths of 12 and 20 inches is dark grayish-
brown heavy loam or silt loam. It breaks with faint vertical cleavage
into small easily crumbled pea- or shot-sized aggregates. A small
quantity of gravel is generally present in the lower part of this layer.

The subsoil between 20 and 36 inches is yellowish-brown or brown
heavy loam containing much gravel. This material is faintly varie-
gated with grayish brown and rust brown. Below 36 inches are beds
of partly assorted yellowish-brown gravel, sand, and cobblestones.
The cobblestones are mostly granite but some are basalt or other rock.
They range from 2 to 4 inches in diameter for the most part, but some
are as large as 8 inches. The depth to the gravelly sugstrata ranges
from 18 inches to 48 inches or more.

Use and management.—Practically all of Langrell loam is cultivated
under irrigation. Alfalfa is grown on the largest acreage. Some
orchard grass is mixed with the alfalfa, and it thrives well in Pine
Valley. Wheat, barley, corn, and oats are grown under irrigation,
This soil is especially well suited to truck crops and potatoes. Owing
to its smooth relief and permeable subsoil, erosion has been slight.
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LOOKOUT SERIES

Soils of the Lookout series developed on dissected sloping lava
benches in upland areas. They are tyEically fine-textured, but many
are stony. They differ from the Ruckles soils in having a stronger
differentiation of profile layers and more lime in the lower subsoil, in
being developed entirely from weathered basalt or andesite instead of
a variety of rock materials, and in being slightly browner. The most
typical areas occur where the annual rainfall is 9 to 12 inches. Surface

rainage is medium to rapid. The native vegetation is sagebrush and
grass. A hardpan occurs below a depth of about 20 inches. It is
well defined on smooth areas but not so strongly developed in rolling
areas. There may be a trace of soluble salts in the hardpan but not
o quantity injurious to crops.

Lookout clay loam (5-12% slopes) (La).~—The parent material
(9) of this soil is mostly weathered basalt or andesite bedrock but it
includes some foot-slope and colluvial material. The soil has devel-
oped under a low annual rainfall. Surface drainage is medium and
water-holding capacity is good. Internal drainage 1s very slow. The
soil does not have an excess of soluble salts but contains a moderate(lly
to strongly alkaline hardpan. The natural vegetation includes Sand-
berg bluegrass, cheatgrass, big bunchgrass, wild barley, needle-and-
thread grass, and Indian ricegrass, but sagebrush predominates.
Cheatgrass is the most common grass on many heavily grazed areas.
This soil is closely associated with the Barnard soils in Eagle Valley,
and may include small areas of these soils in that locality. It com-
monly occurs just below a belt of Mehlhorn soils in other parts of the
area. It is rather extensive in the eastern part of the area.

Profile description.—The surface soil is about 9 inches of pale-brown
or brown clay loam that crushes into small nut-size fragments that
crumble into granules of shot size. When moist it is brown, dark
brown, or dark grayish brown; it is sticky and somewhat plastic when
wet. The reaction is mildly alkaline, but the material is noncalcareous.
A surface layer about 3 inches thick is slightly darker and crumbles
more easily than the soil below it.

The upper subsoil, from about 9 to 18 inches, is brown, light-brown,
or grayish-brown faintly prismatic clay or heavy clay loam that con-
tains many stones and breaks on vertical planes into irregular angular
aggregates. The upper part is noncalcareous, but some specks of
lime are in the lower part. This material passes into brown, light-
brown or very pale-brown gritty stony clay loam containing much
white or pinkish-white segregated lime. It is compact and breaks
mto angular aggregates.

At depths ranging from 20 to 80 inches the material abruptly passes
into a light-gray, white, pinkish-white, and very pale-brown cal-
careous hardpan, generally more than 2 feet thick. The hardpan
contains angular rock fragments cemented together with lime and is
difficult to break with a crowbar. Water penetrates very slowly, and
plant roots scarcely at all. The content of rock fragments increases
with depth below the hardpan, and the material grades into dark-gray
or very dark-gray hard basalt or andesite bedrock at a depth of 3 to 6
feet. Exposed rock surfaces are coated with rust brown. Many in-
cluded areas are gradational between a clay loam and stony clay loam.
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Use and management.—About 20 percent of Lookout clay loam in
Eagle Valley is under irrigation. The rest is used for native pasture.
Much of it 1s cultivated in order that the abundant water supply in
Eagle Valley may be used. Practically none is cultivated elsewhere.
Alfalfa is tze main crop. Bluegrass 1s grown on the stonier areas,
principally for pasture. Most of the irrigated areas have lost 25

ercent or more of the surface soil through sheet erosion and are cut

y occasional shallow gullies. Special care should be taken to prevent
erosion on irrigated areas because this soil has a fine-textured surface
layer and is somewhat shallow to bedrock. The uncleared areas pro-
vide better than average grazing.

Lookout clay loam, eroded phase (5-12% slopes) (Lk).—Areas
of Lookout clay loam that have been appreciably damaged by erosion
are mapped as this phase. This phase is similar to Lookout clay
loam but its surface soil is shallower and more irregular in depth.
More than half of the surface soil has been lost, and shallow gullies
are fairly common. Deep gullies are rare because the soil is rather
shallow to bedrock.

This phase occurs mostly in small scattered bodies in the eastern
part of the area and is of small total extent. It is used only for
grazing; its grazing value is slightly lower than the average for the
Baker area.

Lookout clay loam, hilly phase (12-25% slopes) (Lv).—The pro-
file of this phase is similar to that of kout clay loam, but the surface
soil is finer textured, the hardpan is thinner and less dense, and the
soil is a little browner. Most of this phase occurs on slopes and in
ravines below high benches. Surface drainage is rapid to very rapid.

Profile description.—The surface soil, extending to a depth of about
8 inches, is pale-brown or brown clay or heavy clay loam and has many
stones scattered over the surface. The upper subsoil is brown or
light-brown clay or heavy clay loam containing many rock fragments.
It continues to a depth of about 16 inches, where it passes into a weakly
cemented calcareous hardpan about 20 inches thick. The hardpan
consists of many rock fragments rather weakly cemented by very pale-
brown, light-gray, white, and pinkish-white calcareous interstitial
material. The content of stones increases with depth. The hardpan
grfades into weathered basalt or andesite bedrock at a depth of 3 to
6 feet.

Use and management.—About 10 percent of this phase is in irrigated
bluegrass pasture, and a small acreage is in alfalfa., OQOutside of Eagle
Valley little of it is cultivated. It is used for range and has a grazing
capacity about average for the Baker area. The stand of grass has
been damaged by overgrazing.

Lookout clay loam, eroded hilly phase (12-25% slopes) (Lm).—
Eroded areas of Lookout clay loam, hilly phase, make up this phase.
The soil is similar to Lookout clay foam but its surface ayer is shal-
lower and more irregular in depth. Over half of the surface soil has
been lost through erosion, and shallow gullies are fairly common.

Nearly all of this phase is used for range pasture; an extremely
small area is cultivated. The grazing value is much lower than that
of Lookout clay loam. Grazing should be carefully controlled to
prevent further damage to the range and soil.
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Lookout stony clay loam (5-12% slopes) (Lm).—This extensive
goi] resembles Lookout clay loam but is stonier and shallower and has
a less strongly developed hardpan. It developed from residuum
weathered from basalt, andesite, or other lava rock. The lava rock
is very resistant to erosion and helps to give the soil its structural
relief. Surface drainage is medium.

Profile description.—The surface soil—pale-brown or brown non-
calcareous mildly alkaline stony clay loam—extends to a depth of
about 7 inches. The upper part crumbles to pea-sized aggregates
and the lower part to large aggregates. Many stones are on and in
the surface soiI‘,) and in places the surface is carpeted with rocks.

The upper subsoil, between depths of 7 and 14 inches, is brown,
grayish-brown, or light-brown noncalcareous compact stony clay or
clay loam. Because much of the material is rock fragments, the struc-
ture is rather indefinite or is irregularly prismatic. It passes into
brown or light-brown mildly calcareous stony clay loam or clai.

At a depth of about 18 inches, a moderately or strongl{7 alkaline
calcareous hardpan about 12 inches thick is encountered. It consists
of rock fragments weakly cemented by very pale-brown, pinkish-gray,
light-gray, and white limy interstitial material and 1s difficult to

enetrate because of the rock. Below the hardpan, brown or grayish-
Erown slightly calcareous clay loam occurs in the spaces between the
rock fragments. Bedrock consisting of dark-gray, brown, or very
pale-brown hard basalt or andesite 18 at depths of 2 to 6 feet.

Many of the areas east of Baker Valley and northwest of North
Powder have characteristics somewhat transitional between this soil
and the Ruckles soils. These areas have a somewhat less clayey surface
soil and subsoil and only a very weakly cemented calcareous hardpan,
no hardpan at all, or only a lime coating on the rock fragments. Some
of these included areas occupy stony foot slopes of water-laid material
in which basalt predominates.

Use and management.—Lookout stony claﬁ loam is used principally
for grazing. A few small areas in Eagle Valley are partly cleared and
irrigated for bluegrass pasture. Little of this soil is irrigated or culti-
vated in other parts of the area. Irrigated areas support a good
growth of %rass, ut those not irrigated have an extremely thin growth
and are of low grazing value. Overgrazing has caused an increase in
sagebrush and a decrease in grass. 50ntrolled and restricted grazing
would aid in improving the grass cover.

Because of the high content of stones in and on the surface soil,
clearing is expensive. An estimated 50 tons of rock an acre must be
removed before the less stony areas can be cultivated. Only the loose
surface stones are removed from some of the areas used for irrigated
pasture.

Lookout stony clay loam, eroded phase (5-12% slopes) (Lo).—
Eroded areas of Lookout stony clay loam make up this phase. The
soil is similar to Lookout stony clay loam, though its surface layer is
shallower and more irregular in depth. On much of it more than half
of the surface soil has been lost through erosion, and shallow gullies
are fairly common. The subsoil is exposed in small areas, and in places
the surface is covered with a thin layer of overwash. Stones are strewn
on the surface soil, and bedrock crops out in places.
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This soil is used principally for grazing, but its value is low. Graz-
ing should be controlled to allow the range to recuperate and to pre-
vent further damage by erosion.

Lookout stony clay loam, hilly phase (12-25% slopes) (Lr).—
Stronger relief is the chief factor distinguishing this soil from Look-
out stony clay loam. The two soils are rather similar, though this
one has a somewhat smaller accumulation of lime in the subsoil and a
less strongly developed hardpan. It is also more stony and shallow.
It occurs in ravines and on hillsides below high benches. In places
slopes of more than 25 percent are included.

se and management.—Small areas of this phase below irrigation
ditches in Eagle Valley are irrigated for bluegrass pasture. They
furnish good Easture but wash readily. In Eagle Valley there are
many small shallow gullies in irrigated areas. Elsewhere gullied
areas are mapped as an eroded phase. The areas not irrigated furnish
scanty range pasture,

Lookout stony clay loam, eroded hilly phase (12-25% slopes)
(Ln).—Eroded areas of Lookout stony clay loam, hilly phase, are
mapped in this phase. A few areas with slopes greater than 25 percent
are included. This phase resembles the hilly phase but it has a shal-
lower surface soil more irregular in depth and a smaller accumulation
of lime in the subsoil. Shallow gullies are fairly common, and there
is some accumulation of soil material at the foot of slopes. In places
the subsoil is exposed ; rock outcrops are fairly common.

This phase occurs in small bodies, and an extremely small area is
cultivated. Most of it is used for grazing, but it provides scanty pas-
ture. A small acreage of pasture is irrigated. Grazing should be con-
trolled to prevent further damage by erosion.

LUN SERIES

The Lun series includes alkali soil developed on poorly drained
alluvial fans, low terraces, or old lake basins from water-laid material
of mixed mineralogic origin, mainly from basalt, granite, argillite,
gabbro, related rock, and soils formed thereon. Development was
under a cover of mixed greasewood, sagebrush, rabbitbrush, and alkali-
tolerant grasses and flowering plants including some cheatgrass (pl.
4, B). The annual precipitation is 10 to 12 inches. The soil seems to
be more or less associated with strongly or very strongly alkaline hot
springs and alkali wells along a geologic fault northeast of Baker. It
differs from the associated Stanfield soil in having a less alkaline, com-
monly nonsalty, and generally noncaleareous surface soil and a more
clayey upper subsoil.

Lun silt loam (0-2% slopes) (Lr).—This soil is more or less
strongly affected by alkali. It has level or nearly level relief with
a faint hummocky microrelief. The content of organic matter in the
surface soil is low. Surface runoff is slow and underdrainage is poor.
The subsoil is very slowly permeable to roots and water. The water-
holding capacity is gomi The upper part of the profile is free of
stones and gravel,

Profile description—This soil typically has a fairly strongly devel-
oped subsoil. The surface soil is light brownish-gray, light-gray, or
pale-brown friable silt loam or loam that extends to an average depth
of 8 inches. When dry the material of the upper 1 or 2 inches is
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vesicular; that of the next 1 or 2 inches is finely platy; and that in the
lower part breaks into small easily crumbled aggregates. The entire
surface soil is neutral or mildly alkaline and noncalcareous, or cal-
careous only here and there. The surface soil is dark grayish-brown
when moist.

The surface soil passes abruptly into yellowish-brown, brown, or
grayish-brown moderately or strongly alkaline tough compact clay or
clay loam subsoil that breaks into ﬂat-tof)ped prisms. The upper parts
of the prisms are noncalcareous; the lower parts are distinctly cal-
careous, The prisms break into strongly developed small to medium-
sized nutlike aggregates. The material of this layer is hard to pene-
trate and is dark yellowish-brown or brown when moist.

At an average depth of about 18 inches, the soil becomes light yel-
lowish-brown strongly or very strongly alkaline compact highly cal-
careous gritty clay loam or loam that breaks with vertical cleavage
into large rough aggregates. There are many fine roots in this layer.
Between deptﬁs o% 27 and 40 inches, the soil is pale-brown or light
yellowish-brown hiﬁ‘hly calcareous clay loam or gritty loam containing
much segregated white lime,

A very pale-brown or light brownish-gray very compact layer about
12 inches thick usually occurs at an average depth of 40 inches. It
is highly calcareous and strongly or very strongly alkaline, may be
more or less cemented or may contain fragments of cemented material,
and is usually very slowly or slowly permeable to water and fine roots.
The depth to this compact layer ranges between the approximate limits
of 2 to 7 feet or more, but it may be missing entirely in some places.

In most places the material next lower in profile is very pale-brown,
pale-brown, or light brownish-gray somewhat compact calcareous
gritty loam, but layers of finer material may be included. The sub-
strata layers consist of gravel, sand, and other coarse calcareous
alluvium. These layers are generally at a depth of 5 feet but they may
occur at any depth between 4 feet and 10 or more feet. In places the
soft hardpan rests directly on the gravelly substrata. The substrata
material 1s more or less waterlogged during the wet season, and its
strongly to very strongly alkaline reaction suggests that some of the
water may come from hot springs. The water from wells in this soil is
mostly strongly or very strongly alkaline and of poor quality for
irrigation.

se and management.—Most of Lun silt loam is used for native
pasture. A few small patches near borders of individual areas are
cultivated. Barley, rye, and alfalfa are grown. The crops are spotty,
and yields are low. A small plot irrigated by water with a sulfurous
odor from a well 200 feet deep produces 114 tons of alfalfa an acre and
fairly good crops of potatoes and garden vegetables. More of this
soil was formerly cultivated. It was used for%arley but was allowed
to revert to native pasture because the alkali content increased.

Owinﬁ to the compact nature of the subsoil and its high content of
black alkali, this soil is difficult to reclaim and would not be especially
productive if the alkali were leached out. Water for irrigation is
scarce in this locality and can be used more profitably on more pro-

ductive soils.
McEWEN SERIES

Soils of the McEwen series are developed on old well-drained high
alluvial fans and terraces under a cover of ponderosa pine and an
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annual precipitation of 20 to 25 inches. The alluvial material is
derived principally from granite, basalt, argillite, other metamorphic
rocks, and soils formed thereon.

McEwen loam (1-10% slopes) (Ma).—This soil is generally asso-
cinted with Underwood and Rouen soils on the upper border of
alluvial fans or terraces. It is free of alkali or excess soluble salts,
and its upper layers are rather low in organic content. Some stones
are present but not in quantity sufficient to interfere seriously with
cultivation. The subsoil is of moderate development. It is mod-
erately to slowly permeable to roots and moisture and has a fair to
good water-holding capacity.

Profile description—A. layer of organic material 1 or 2 inches thick
covers the surface in forested areas. This consists of loose pine
needles in the upper part and well-decayed fluffy organic material
mixed with mineral soil in the lower part. In cultivated areas this
organic layer is mixed with the soil below, and in pastured cut-over
areas it has a platy appearance. A few stones are strewn over the
surface. The surface soil below the organic layer is brown or pale-
brown friable loam to a depth of about 7 inches. This material
crumbles easily into very fine crumbs or single grains. It is very
dark grayish brown when moist and is slightly acid or neutral.

The upper subsoil, between depths of 7 and 18 inches, is light yellow-
ish-brown or pale-brown somewhat compact heavy loam that breaks
with a faint vertical cleavage into irregular easily crumbled nut-size
aggregates. There are many roots and few pebgles in most places.
This layer passes into yellowish-brown rather tough compact clay
loam that breaks on vertical cleavage planes into large rough aggre-
ﬁates and then into nut-size aggregates. The fissure planes generally

ave a lustrous coating. This material ranges from heavy loam to
gritty clay in texture, contains much mica and some gravel and

wenathered rocks, and is hard to break with a crowbar when dry.

The lower subsoil, between depths of 36 and 48 inches, is light
ellowish-brown rather compact or very weakly cemented gravelly
oam containing many rounged and subangular small stones. This
material ranges from clay loam with imbedded gravel to gravelly

sandy loam.

Below a depth of 48 inches the material is light yellowish-brown
rather loose more or less stratified gravel, sand, and cobblestones and
some beds of finer material. Gold-placer diggings indicate this ma-
terial goes downward to about 15 feet. The depth to the gravel ranges
from 16 to 60 inches or more, and there is a corresponding range in
the thickness of the soil layers above. The areas in which the depth
to the gravel is greater are more generally associated with McEwen
loam, deep phase. The entire profile is slightly acid to neutral in
reaction and noncalcareous.

Use and management—All the virgin timber has been cut, but a
stand of young second-growth trees covers uncleared areas §pl. 2).
These uncleared areas are used for pasture and as a source of wood,
but their grazing value is rather low.

About 35 percent of the soil has been cleared, and over half of
this is used for pasture. Alfalfa and oats are the main crops. Ordi-
narily only one cutting of alfalfa is harvested because the growin
season is short. QOats do especially well. The early rust-proo
varieties commonly are grown. Barley also does well when irrigated.
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No wheat is grown, as the growing season is too short. Bluegrass,
alsike clover, some alfalfa, and other grasses are used for permanent
pasture on cleared areas and provide good summer grazing, especially
where irrigated.

Accelerated erosion has been very slight, as cleared areas are used
largely for hay and pasture. Small areas have been washed out
during placer mining.

McEwen loam, moderately steep phase (10-40% slopes) (Mc).—
This phase is associated with McEwen loam and is of small extent.
It occursin ravines and on breaks below high terraces. Surface drain-
age is rapid to very rapid.

Profile description.—Oceurring as it does on strongly slo%ing out-
crops of stratified material, this phase is variable. Many subangular
and rounded pebbles and cobblestones are strewn over the surface. To
a depth of about 6 inches the surface soil is brown or pale-brown
coarse loam containing many cobblestones and pebbles. This layer

rades into light yellowish-brown or pale-brown moderately compact
oam containing many cobblestones and pebbles.

Below 24 inches the material is yellowish-brown coarse alluvium
consisting of gravel, rounded and subangular cobblestones, small
stones, and enough fine interstitial material to make the mass coherent.
The depth to the gravel ranges from a few inches on the upper part
of the slopes to over 8 feet at the bottom of slopes where foot-slope
or colluvial material has collected.

Use and management.—This phase is not cultivated; it is too steep
and stony. The ponderosa-pine timber has been cut, and most of the
slopes are now rather barren. Erosion has resulted from overgrazing
the steep slopes. The soil should be kept in timber. Considerable
gold has been obtained from placer mines in some areas.

McEwen loam, deep phase (1-10% slopes) (Ms).—This soil differs
from McEwen loam in having a slightly deeper surface soil, a less
compact subsoil, and a greater dept% oty material over the gravelly
substratum. It is associated with McEwen loam mainly on gently
sloping alluvial fans and terraces.

rofile description—The surface soil—brown, grayish-brown, or
pale-brown friable loam-—extends to an average depth of 8 inches and
in forested areas is covered by a thin layer of organic material. The
upper subsoil, extending from a depth of 8 to 20 inches, is light
yellowish-brown or pale-brown slightly compact loam. This layer
Easses into yellowish-brown moderately compact gritty clay loam that
reaks on irregular vertical cleavage planes into aggregates rather
{wrd to crumble. The texture ranges from a heavy loam to clay
oam.

. The lower subsoil, extending from a depth of 36 to 50 inches, is
h%)ht yellowish-brown firm gritty loam containing some gravel and
cobblestones. Below 50 inches is yellowish-brown gravel, sand, cob-
blestones and some fine material. The depth to the gravelly substrata
ranges from 2 to 6 feet or more. A layer of brown or reddish-brown
clay overlies the gravel in places.

The entire soil is noncalcareous and generally slightly acid. The
surface soil is stony only where it borders the Underwood and Rouen
soils. The subsoil is slowly or moderately permeable to roots and
moisture and has a good water-holding capacity.
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Use and maenagement.—About 65 percent of this phase is under
cultivation. Under irrigation the principal crops are alfalfa, oats,
and barley. A {)art of the cleared area is used for pasture and provides
good grazing whers irrigated.

McEwen loam, overwash phase (0-5% slopes) (Mp) —This phase
consists of McEwen or somewhat similar soils that have been covered
since about 1862 by silty or loamy deposits washed from gold placer
mines. Many areas are variants of the series. The soil occupies low
alluvial fans and stream bottom lands. The parent material consists
of water-laid deposits of mixed mineralogic origin and includes much
material derived from basalt, granite, quartz, argillite, and related
rocks. Surface drainage is slow and internal drainage is medium to
slow. The natural vegetation was a sparse growth of ponderosa pine,
some willows, and an undergrowth of grass and sagebrush.

Profile description.—The surface soil, 6 to 36 inches or more deep,
is a grayish-brown to brown loam or silt loam containing much gravel.
It is very dark grayish-brown when moist, noncalcareous, slightly
acid, and variable in texture. It includes layers of loam, silt loam,
and clay loam that contain much gravel. The recent layer of silty
wash, about 12 inches thick in the most typical areas, is abruptly
replaced by a 6-inch layer of pale-brown loam or gritty clay loam
containing a trace of gravel. This gritty clay loam is the surface
layer of a buried soil.

The upper subsoil between 18 to 28 inches is a yellowish-brown,
brown, or pale-brown firm or slightl{ compact clay loam containing
some gravel. It breaks up into small rough easily crumbled aggre-
gates. The material between average depths of 28 and 36 inches is
pale-brown, yellowish-brown, or light yellowish-brown gravelly loam
of variable texture. This material is noncalcareous and s]ightfy acid
and contains some mica. The subsoil passes into porous beds of
yellowish-brown or pale-brown gravel, sand, cobblestones, and fine
Interstitial material that extend downward to a depth of 15 feet
or more.

The profile as described gives the general sequence of the soil layers
observed in a number of profiles with variable characteristics. The
depth of the different layers varies with the thickness of the recent
wash on the surface.

Use and management—Nearly all of this phase has been cleared and
most of it is now used for pasture. Some oats are grown under
irrigation. The deposit of recent wash on the surface has apparently
increased rather than decreased the productiveness of the soil.

MEHLHORN SERIES

Soils of the Mehlhorn series occupy dissected sloping lava benches
or uplands. They have developed from the heavy-textured residue
left in the decomposition of basalt or other lava bedrock. They
formed under an annual precipitation of 15 to 25 inches and a natural
vegetation of grass, bitterbrush, sagebrush, other shrubs and flowering
plants, and a few scattered aspen, haw, and ponderosa pine trees.

Mehlhorn clay loam (2-12% slopes) (Me).—Relief is typically
gently rolling on this soil of the uplands. Surface drainage is slow
to medium. Internal drainage is slow. The soil is slowly permeable,
free of soluble salts and alkali, and good in water-holding capacity.
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It is noncalcareous and nearly neutral or slightly acid in reaction
throughout. Much pinegrass grows on the timbered areas. In Pine
Valley, Mehlhorn clay loam generally is bordered by the higher lying
Underwood soils of rough, broken, and stony land and by the lower
lying Applegate, Halfway, or Langrell soils. Elsewhere it is asso-
ciated with Mehlhorn stony clay and the Lookout soils.

Profile description—The surface soil is dark-brown or brown
friable clay loam that usually contains many roots. When moist it is
very dark brown or dark brown. The material breaks into nut-sized
ag‘%re ates when first disturbed, but the aggregates are reduced with
difficulty to pea-sized and fine shot-sized granules. A few stones are
scattered over the surface.

The material from 6 to 15 inches is brown or slightly dark-brown
heavy clay loam containing many fine roots. It is sticky when wet
but breaks with a vertical cleavage into small blocks fairly easily
crumbled into pea-sized granules when dry. This layer contains a
variable quantity of angular stones.

The subsoil between depths of 15 and 24 inches is similar to the layer
above but is browner or slightly more reddish brown and contains
a larger quantity of stones. This layer grades into brown rather com-
pact clay or clay loam containing many rock fragments. This ma-
terial is faintly variegated with yellowish brown and rust brown.
It contains many fine holes along old root passages, breaks into hard
rough irregular aggregates, and 1s sticky when wet.

The lower subsoil, at depths between 36 to 60 inches, is brown clay
or clay loam containing many fragments of partly decayed rock.
The quantity of stone increases with depth, amf at a depth of 6 to 8
feet the material grades into unweathered basalt bedrock. The depth
to bedrock is variable; bedrock is within 2 feet of the surface in places.

Use and management—In Pine Valley about 50 percent of Mehl-
horn clay loam is used for irrigated crops, but much of it is irrigated
only once—when spring floodwaters are available. Alfalfa is grown
on about half of the irrigated area. Probably 30 percent of the cleared
area is used for bluegrass pasture. The uncleared areas are used for
native pasture and have a relatively high value for that purpose. The
bitterbrush provides good browsing along with the grass pasture.

Like other sloping soils, this one has undergone some sheet erosion
following overgrazing. The cultivated areas have been used largely
for hay and pasture crops, which have minimized erosion. Hay and
pasture are the crops to which the soil is best suited.

Mehlhorn clay loam, hilly phase (12-25% slopes) (Mr).—
Stron%er relief is the main difference between this phase and Mehl-
horn clay loam. This phase occurs on foot-slope andp benchlike areas.

The soil consists of about 6 inches of brown clay loam overlying
brown heavy clay loam that extends to a depth of 22 inches. The
heavy clay loam passes into brown clay or clay loam containing many
rock fragments. Basalt bedrock lies at a depth of 3 or 4 feet in most
places. The entire soil is noncalcareous and neutral, or nearly so, in
reaction,

. About 25 percent of this phase is partly cleared and occasionally
irrigated to enhance the value of the pasture. The rest is used for
native pasture.
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Mehlhorn stony clay loam (5-12% slopes) (Mg).—The environ-
mental conditions under which this soil developed were similar to
those for Mehlhorn clay loam. The soil differs from Mehlhorn clay
loam principally in containing more stones and in being shallower
to bedrock. It is associated with Mehlhorn clay loam and, in Pine
Valley, with Rough broken and stony land. Surface drainage is me-
dium but internal drainage is slow. The soil is free of soluble salts
and alkali. Its water-holding capacity is fair to good because of the
shallowness to bedrock.

Profile description.—The surface soil, extending to a depth of about
5 inches, is brown stony clay loam in and on which there are many
angular basalt stones. This layer is dark brown when moist. Roots
are plentiful but the organic content is relatively low.

The upper subsoil, or the part between depths of 5 and 14 inches,
is brown stony clay loam that becomes dark brown when moist. When
disturbed, this material breaks into nutlike aggregates rather diffi-
cult to reduce to smaller particles. This layer passes into brown clay
or heavy clay loam containing many fragments of partly disinte-

rated basalt. There is some yellowish-brown variegation caused
dy t}i;a decayed basalt. The quantity of rock fragments increases with

epth.

The lower subsoil, or that below a depth of 24 inches, is brown or
light-brown clay or heavy clay loam occurring as interstitial material
between rock fragments,

The parent material, occurring below 36 inches, is partly weathered
basalt bedrock. The depth to this bedrock ranges from 12 to 48 inches
or more. The entire soil is noncalcareous and nearly neutral in
reaction.

An area in the southeast corner of Pine Valley differs from the rest
of the soil in having smooth relief and in being developed from col-
luvial material consisting largely of angular basalt stones. Else-
where, 2 few small areas overlie foot-slope and colluvial material.

Use and management.—Practically none of Mehlhorn stony clay
loam is cultivated, but about 5 percent in Pine Valley is partly cleared
of stone and irrigated for grass pasture and some hay. It provides
good pasture where irrigated. The uncleared areas are grazed and
provide pasture of average quality. Much surface soil has been lost
through erosion that followed overgrazing. Over much of the area,
about 25 percent of the surface soil has been lost.

Mehlhorn stony clay loam, eroded phase (5-129% slopes) (Mx).—
Except for moderate or severe erosion, this soil is essentially the same
as Mehlhorn stony clay loam. It includes some severely eroded areas
where most of the surface soil has been lost through sheet erosion,
and shallow gullies are more or less common. The most severely
eroded areas were mapped as the eroded shallow phase.

This phase is rather extensive and its grazing value is about the
same or slightly lower than that of Mehlhorn stony clay loam. Graz-
ing should be controlled to prevent further damage by erosion.

Mehlhorn stony clay loam, hilly phase (12-259% slopes) (Mn).—
This phase occurs mostly in V-shaped valleys cut in lava benches.
Some slopes ranging up to 30 percent are included. It is used only
for grazing and has a rather low value for that use.
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Mehlhorn stony clay loam, eroded hilly phase (12-25% slopes)
(Mu).—This phase comprises hilly areas that have been moderately
or severely eroded. It is similar to Mehlhorn stony clay loam but its
surface soil is more irregular in depth and in places is much shallower.
The more severely eroded areas are included with the eroded shallow
phase. Shallow gullies and rock outcrops are fairly common locally.
The soil occurs mostly along V -shaped ravines that extend into sloping
lava benches, Its grazing value is low, and grazing should be con-
trolled to prevent further damage through erosion.

Mehlhorn stony clay loam, eroded steep phase (25-50% slopes)
(M»1) .—Relief this phase is semimountainous or mountainous. It
is similar to Mehlhorn stony clay loam but more variable and gen-
erally shallower in depth to bedrock and has a thinner surface soil
and many rock outcrops. It occurs in V-shaped canyons cut into
lava benches. Surface drainage is very rapid, and the phase has lost
over 25 percent of the surface soil through erosion. The native
vegetation furnishes range pasture of low value.

Mehlhorn stony clay loam, eroded shallow phase (5-25% slopes)
(Mvr).—At least 75 percent of the surface soil and in places part of
the subsoil have been eroded from this phase. In many areas shallow
f'ullies have formed. The phase is similar to Mehlhorn stony clay
oam but is more eroded, shallower to bedrock, and stonier in most
Places. The exposure of the subsoil gives this phase a reddish-brown
cast.

This phase occurs principally along old stock drives, and only scat-
tered sagebrush and tufts of grass remain on these trampled areas.
The stock-drive strips have practically no grazing value but are
needed at the beginning and end of the summer grazing season for
moving stock to and from the grazing lands in the National forest.
Most of the areas are gently sloping or hilly, but small sreas with
steep slopes are included.

MOSCOW SERIES

Soils of the Moscow series have developed in upland areas under a
cover of ponderosa pine, other trees, and bitterbrush, principally
on residuum weathered from albite granite bedrock. Development has
been under a higher precipitation that that for the grass- and sage-
brush-covered soils. Moscow soils differ from the Brownlee in bein
forested, lighter colored, and more acid. They differ from the relateﬁ
Kilmerque soils in being derived principally from residuum of albite
granite rather than biotite-quartz diorite and in having a more com-
pact subsoil.

Moscow loam (2-25% slopes? (MPp) —The larger areas of this soil
are associated with the Brownlee soils. Relief ranges from gently
sloping on ridge tops to hilly, but for the greater part it is rolling.
Natural drainage is good. The soil is moderately permeable to water,
but its water-holding capacity is limited by the shallowness to
bedrock.

_Profile description.—The soil has a moderately developed profile.
Under virgin conditions a 1-inch layer of organic material covers the
surface. e upper part of this organic layer, principally unde-
composed loose pine needles, grades into dark-gray or dark grayish-

996224—53—7
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brown medium or slightly acid decayed pine needles and some white
mycelia from molds. The organic layer is underlain by about 1
inch of grayish-brown very friable loam mixed with some well-
decayed organic material. This loam material is very dark brown
or very dark gray when moist.

To about 12 inches the soil is pale-brown slightly acid to neutral
very friable light loam containing considerable sand and fine gravel.
The upper part has a weak very fine crumb or granular structure,
whereas the lower part breaks into small easily crumbled nut- or
pea-sized aggregates. This layer is dark grayish brown and some-
what sticky when moist.

The upper subsoil, between depths of 12 and 18 inches, is light
yellowish-brown or pale-brown loam containing many disintegrated
granite fragments. It is slightly compact but crumbles easily into
rounded fine nutlike aggregates.

The lower subsoil, between depths of 18 and 24 inches, is variegated
yellowish-brown and brownish-yellow sandy loam mixed with dis-
integrating granite fragments. It rests on splotched brownish-
yellow, very pale-brown, reddish-yellow, or white weathered albite
granite. Dark streaks follow root channels to a depth of 48 inches
or more. Below 48 inches the rock is little altered, and it grades
into bedrock. The entire profile of this soil is noncalcareous and
slightly acid to neutral.

Included with this soil in mapping are small areas overlying green-
stone. In such areas the subsoil 1s rust-brown compact prismatic
clay loam from a depth of 12 to 24 inches. Fissure planes in the
subsoil have a lustrous coating and some grayish-brown stains. The
subsoil from 24 to 48 inches is rock with brown clay loam in the
spaces between. The lower subsoil material between the broken rock
is brown clay loam, and at about 72 inches this part of the profile
grades into sﬁghtly weathered greenstone.

Use and management.—Moscow loam is used dprincipally for wood
and timber production. None of it is cultivated. The present vege-
tation is a young growth of ponderosa pine with some pinegrass,
bitterbrush, and other shrubs that furnish scant grazing.

Moscow loam, eroded phase (2-25% slopes) (Mgr).—Except for
its shallower surface soil caused by erosion, this phase is similar to
Moscow loam. In places most of the surface soil has been lost and the
subsoil is exposed. Shallow gullies occur in some localities. Owing
to the shallow nature of the soil, even slight surface erosion is
noticeable.

Most of the natural vegetation of ponderosa pine has been removed,
and the soil now is used for pasture. The grazing value is low. The
soil is better suited to wood production than to grazing. It requires
careful use to prevent further erosion.

Moscow loam, steep phase (25-50% slopes) (Mrt).—Except for
being steeper, more stony, and more variable in depth, the soil is
similar to Moscow loam. It is covered with scrubby young pines
and is not cultivated.

Moscow loam, eroded steep phase (25-50% slopes) (Ms).—This
soil lies principally along V-shaped ravines, where the dominant slope
generally ranges from 25 to 35 percent. Slopes are steeper than
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those of Moscow loam, and because of greater erosion the profile is
shallower, stonier, and more irregular in depth; otherwise the two
soils are similar. There are a few shallow gullies in places, but
severe sheet erosion is unusual. Owing to the shallowness of the
soil, even slight erosion is easily detected. Most of the scrubby

onderosa pine has been removed, and the areas are used for grazing.

his soil is poor for grazing and is apparently better suited to use as a
source of the farm wood supply.

MUCK

Muck (0-1% slopes) (Mu) consists of marshy areas covered with
water much of the year. It occurs in small scattered bodies and has
a total extent of about 170 acres. The native vegetation is mainly
cattails and sedges and in places a few willows and haws.

The surface soil, to a depth of about 9 inches, is very dark-brown,
dark-brown, or very dark-gray peaty muck containing more or less
mineral material and many roots. A thin mat of partly decayed
sedges and cattails is on the surface. The material between depths of
9 and 16 inches is very dark gray well-disintegrated muck containing
much mineral soil. 1t is underfain by layers of dark-gray, gray, or
grayish-brown silty clay loam, sandy loam, and loam. The thickness
of the organic layer ranges from 10 to 40 inches or more. Gravell
material occurs at depths of 24 to 40 inches in many areas. The soil
is noncalcareous. In Pine and Sumpter Valleys it is slightly to
strongly acid but in other areas it is almost neutraf.

Muck is not cultivated but furnishes some pasture in dry periods.
Muskrats, which thrive in the wettest areas, are trapped for their pelts
and bring considerable income. Muck lies in basinlike areas and
would be%iiﬂicult to drain except by pumping.

NORTH POWDER SERIES

Soils of the North Powder series cover extensive areas and have
formed mainly from residuum weathered from biotite-quartz diorite
bedrock (I)—a coarsely crystalline rock—and in places from weath-
ered granite. Small areas derived from dioritic or granitic foot-slope
or colluvial material or from residuum weathered from greenstone are
included in mapping. In some areas the surface soil may be influ-
enced somewhat by or derived from loessal or loesslike material.
Typical North Powder soils have not developed on other intrusive
rocks in the region, whereas the Brownlee soils have developed on
albite franite and have darker surface soils, and Ruckles soils have
formed on various types of lava rock and gabbro. The North Powder
soils occur on undulating to hilly uplands. The annual precipitation
is 10 to 14 inches.

North Powder loam has a moderately calcareous lower subsoil,
whereas the eroded shallow phase has less lime accumulation in the
lower subsoil. In general, areas with smooth relief have a more com-
}S)act upper subsoil than do the areas with rolling or hilly relief.

tony areas indicated by stone symbols on the soil map generally have
stgiap relief, very shallow soil, and little lime accumulation in the sub-
soil.

. North Powder loam (1-129% slopes) (Na).—Most areas of this
light-colored soil have gently rolling, rolling, or undulating relief,
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The soil is moderately permeable, well-drained, free from salts and
alkali, and has a fair to good water-holding capacity. The natural
vegetation is sagebrush, grass, and low semiarid shrubs. The most
common grasses are Sandberg bluegrass, cheatgrass, big bunchgrass,
wild barley, Indian ricegrass, and needle-and-thread grass.

Profile description.—This soil has a moderately developed profile.
The surface 6 inches is light brownish-gray, pale-brown, or grayish-
brown noncalcareous mildly alkaline friable gritty loam. This layer
is dark grayish brown when moist, and has a few stones strewn over
the surface in places. From 6 to 13 inches the soil is faintly lighter
colored gritty loam that is slightly more alkaline than the soil above.
Like the surface layer it is friable and easily crumbled, and it con-
tains many plant roots. This material grades into pale-brown gritty
noncalcareous slightly compact loam.

The upper subsoil, between depths of 13 to 18 inches, is brown, or
pale-brown, moderatelg compact sandy clay loam containing consider-
able coarse sand. It breaks into hard subangular small or medium
nutlike aggregates. When wet, the material is sticky. In most
places it is noncalcareous but may contain specks of lime in the lower

art.
P From a depth of about 18 to 22 inches, the subsoil is pale-brown or

ellowish-brown moderately compact calcareous sandy clay loam.
%‘he material varies from a sticky or softly cemented sandy loam to
a gritty clay loam.

rom 22 to 36 inches the soil is light yellowish-brown or yellowish-

brown sandy loam containing spots and streaks of segregated white
lime (pl. 4, C). This material is somewhat compact, crumbles easily,
and contains much mica and some partly disintegrated rock fragments.
The quantity of the rock fragments increases with depth.

Disintegrating biotite-quartz diorite, the parent material, is at an
average depth of 36 inches. The depth, however, ranges from 1 to 6
feet in short distances, and there is a corresponding range in the thick-
ness of the soil layers. The diorite is noncalcareous, but streaks of
lime occur in fissures in the rock. Plant roots go down to the rock.

A few areas north of Haines and elsewhere that have fairly smooth
or undulating relief have a more strongly developed subsoil than
typical. In these areas the surface soil is a pale-brown noncalcar-
eous friable gritty loam that extends to a depth of about 11 inches.
The upper subsoil, continuing to a depth of 26 inches, is yellowish-
brown or light yellowish-brown rather compact gritty clay loam that
separates with a faint vertical breakage into small irregular blocks
or hard subangular small or medium nutlike aggregates. This layer
is sticky when wet.

The next layer continues to a depth of about 36 inches. It is a light
yellowish-brown highly calcareous moderately compact gritty Joam o1
sandy loam that contains much segregated white lime. This material
is underlain by light yellowish-brown friable micaceous sandy loam,
generally noncalcareous, that contains some disintegrating rock frag-
ments. Gradually replacing this material is weathered biotite-
quartz diorite or granite bedrock, which occurs at an average depth
of 4 feet. The depth to the bedrock varies, and there is a correspond-
ing variation in the thickness of the soil layers above,

se and management.—North Powder loam is used mainly for graz-
ing, and for this use it is about average. A small tract north of
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Haines is cultivated under irrigation, but owing to its elevated position
and choppy relief, the soil is generalfy difficult to irrigate. Irrigation
water is relatively scarce in this area and could be used to better
advantage on more productive soils. Less than 2 percent of the soil
is cultivated. Under irrigation yields are moderate..

Most of this soil is best suited to range pasture. Some stones occur
on all of this soil, and a few are more than 5 feet in diameter. The
soil does not wash easily for its subsoil is permeable, but some accel-
erated sheet and gully erosion have been caused by overgrazing.

North Powder loam, eroded phase (3-12% slopes) (Nc).—Ap-

reciably eroded areas of North Powder loam make up this phase.
t is similar to North Powder loam, but its surface soil is shallower
und more irregular in depth, and shallow gullies occur in places.
Practically all of this soil is used for grazing. Its grazing value is
somewhat lower than that of North Powder loam.

North Powder loam, eroded hilly phase (12-25% slopes) (NB).—
This phase consists of eroded areas. It resembles North Powder loam,
but its surface soil is stonier, shallower, and more irregular in depth;
its subsoil is coarser textured, less compact, and contains less accumula-
tion of lime; and its relief is hilly. Dominant slopes are between 15
and 20 percent. Moderate sheet erosion has caused some damage, and
shallow gullies have formed in places. The soil is used for range

asture. Its value for grazing is lower than that of North Powder
oam. Grazing should be controlled to prevent further damage by
erosion.

North Powder loam, eroded shallow phase (5-20% slopes)
(Np).—This phase differs from the normal phase principally in bein
shallower ancF more eroded and in having somewhat less well-define
profile layers. It occurs in scattered bodies. Much of it has under-

one moderate sheet erosion, and a few areas are severely eroded.
few shallow gullies have been cut in places. Owing to the shallow-
ness of the soi{uany erosion is noticeable. Dominant slopes range
from 5 to 20 percent but areas with slopes of 50 percent or more are
included. TI?is soil is permeable, and plant roots grow into the fis-
sures in the underlying weathered rock. It has fair to low water-
holding capacity, is well-drained, and is free of salts and alkali.

Profile description.—The surface soil—grayish-brown, light brown-
ish-gray or pale-brown neutral to mildly alkaline very friable gritty
loam—extends to a depth of about 8 inches. Many dioritic or granitic
rock fragments and stones are scattered on and in this layer, and it is
dark grayish-brown when moist.

The upper subsoil, between depths of 8 and 12 inches, is brown
slightly compact sandy clay loam containing many rock fragments.
This material breaks vertically into hard irregular fine nutlike aggre-

ates, is calcareous, and grades into variegated yellow and pale-

rown weathered biotite-quartz diorite or granite bedrock. ere
the depth to bedrock is greater, a yellowish-brown slightly calcareous
sandy loam overlies the weathered rock.

Areas indicated on the soil map by stone symbols generally have
steeper relief and are much stonier. In these areas many dioritic or
granitic stones are scattered on and in the surface soil and rock out-
crops are fairly common. The subsoil ranges from stony loam to
stony sandy clay loam, and the lower part is calcareous in places.
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The quantity of rock increases with increase in depth, and the soil
is underlain by weathered bedrock at an average depth of 2 feet
The depth to bedrock varies greatly, however, because of the hilly
relief. Slopes in these stony areas generally range from 20 to 40
percent but may be steeper or less steep.

Use and management.—This phase is used entirely for pasture.
Its grazing value is somewhat lower than average. The range has
been somewhat depleted by overgrazing. Strict grazing control is
needed to prevent further erosion and damage to the range. The
number of livestock should be carefully adjusted to a safe carrying
capacity, grazing should be deferred in the spring until plants have
attained several inches growth, and rotational grazing is advisable.
Some areas may need reseeding.

ONYX SERIES

Soils of the Onyx series have formed from recent alluvial material
under a cover of sagebrush and grass where the annual precipitation
is 10 to 13 inches. The parent material is of mixed origin but comes
largely from basalt, granite, argillite, greenstone, and associated
rocks. It contains much mica. Relief is nearly level except in areas
cut by small stream channels. In places the soils are sometimes
flooded early in spring, but drainage is adequate for general farm
crops. A few will)lows grow along stream channels. Most of the
Jarger areas are cultivated where water for irrigation is available.
Onyx soils occur in widely scattered areas. They differ from the
related Powder soils in being noncalcareous, and they are better drained
than the Hershal and Baldock soils.

Onyx silt loam (0-2% slopes) (0a).—This deep permeable well-
drained or moderately well-drained soil formed on nearly level stream
bottom land and recent or very young alluvial fans. The water-
holding capacity is good.

Profile description.—The soil shows very little or no differentiation
in texture and structure of layers. The upper 10 or 12 inches is
grayish-brown, dark grayish brown, or brown crumbly or weakly
very fine granularsilt loam or loam. This material is very dark brown
when moist; its organic content is rather low or fair. The surface
soil is free of stones and rather free of gravel but is coarser textured
near stream channels. It is noncalcareous and mildly alkaline to
neutral in most places.

The layer between 10 or 12 and 36 inches is grayish-brown or brown
friable micaceous silt loam or loam. This material is dark brown
or very dark grayish brown when moist, becomes coarser with increas-
ing depth, and in places includes thin layers of fine sandy loam and
a trace of gravel in the lower part. In typical areas this material
is noncalcareous and mildly alkaline or neutral, but as the soil is
mapped, areas with occasional calcareous layers in the subsoil are
included. The layer between 36 and 60 inches is light yellowish-
brown, brown, or grayish-brown micaceous loam in which occur layers
of silt loam and fine sandy loam and a trace of gravel. In places
gome rust-brown and gray mottlings are present.

Below 60 inches the material consists of grayish-brown, light olive-
brown, or gray sandy loam, gravelly loam, gravel, cobblestones, and
layers of fine sediment. These materials extend to a depth of over
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10 feet and are noncalcareous and about neutral in most places. The
entire profile may show stratification. .

Use and management.—Probably 60 percent of this soil in Baker
Valley is under cultivation, but because irrigation water is lacking,
only about 35 percent of it in the Lower Powder Valley is cultivated.
Alfalfa is grown on about 40 percent of the cultivated area, and under
irrigation. ~ Spring wheat follows alfalfa in acreage. Oats and barley
are also grown. eat, rye, and hay are produced in small dry-
farmed areas. If a mixture of bluegrass, timothy, clover, and native

rasses is irrigated, 2 acres will provide summer pasture for one cow.
ithout irrigation the pasture 1s scanty.

Owing to smooth relief, surface erosion has caused little apparent
damage. Deposition has about been equal to any surface erosion of the
soil. A few small gullies have been cut along intermittent stream
channels. Many small streams are becoming more deeply entrenched.

Some areas would be improved by better drainage. The quantity
of soluble salts in the soil is apparently increasing in irrigated areas
especiall}f where some of the water comes from hot springs or as runoff
from soils containing salts.

Onyx silt loam, gravelly subsoil phase (0-2% slopes) (Op).—This
phase resembles Onyx silt loam but its gravelly layer is at a depth of
less than 36 inches. Much of it occurs nearer stream channels and at
lower elevation than Onyx silt loam. The soil is noncalcareous
throughout and neutral to slightly acid. The surface soil contains
some gravel in places, and small areas near stream channels are in-
cluded that have a fine sandy loam surface soil.

Profile description—The surface soil—a grayish-brown or brown silt
loam or loam—extends to an average depth of 10 inches. It overlies
grayish-brown, brown, or yellowish-brown silt loam, loam, or fine
sandy loam that continues to an average depth of 24 inches. The lower
material consists of beds of grayish-brown or pale-brown porous
gravelly loam, sand, gravel, cobblestones, and fine sediments.

Use and management—Probably 40 percent of this phase is culti-
vated. Alfalfa, wheat, and oats are grown under irrigation. The
grazing value is about the same as that of Onyx silt loam. Erosion
has caused little apparent damage to the soil, although gullies have
formed in places along stream channels. The content of soluble salts
is slowly increasing in irrigated areas.

Onyx silt loam, alluvial-fan phase (2-5% slopes) (Os).—This
phase resembles Onyx silt loam in most respects but occurs on gently
sloping young alluvial fans and has a subsoil slightly more compact
and more prominent. Owing to the more compact subsoil, greater
slope, and greater surface runoff, this phase is a variant of the Onyx
series. The surface soil is free of stones and gravel; the subsoil is
moderately permeable to roots, water, and air, and has a good water-
holding capacity. Natural drainage is good. Where this soil borders
other soils its lower subsoil may be slightly calcareous.

Profile deseription—The surface soil is grayish-brown, dark gray-
ish-brown, or brown friable silt loam or loam to a depth of 8 inches.
It is very dark brown when moist and contains a low or moderate quan-
tity of or%anic matter. This layer passes into grayish-brown or
brown friable silt loam that breaks into large easily crumbled aggre-
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gates. Like the rest of the profile, the surface layers are noncalcare-
ous and neutral or slightly acid.

The subsoil between 18 and 30 inches is brown or yellowish-brown
friable or slightly compact heavy loam that breaks into large easily
crumbled aggregates. Gradually replacing this is brown or yellowish-
brown silt loam that contains a trace of gravel and, in a few places,
lenses of sandy loam. This material breaks into irregular easily
crumbled aggregates that become less firm with increase in depth.

At a depth of about 5 feet the soil is underlain by irregular strati-
fied layers of highly micaceous gravel, sand, and gravelly loam con-
taining many water-worn cobblestones and enough fine material to
make a cut bank stand up well.

Use and management.—This phase is exceptionally productive and
especially well suited to alfalfa and wheat. Probably 90 percent of
it is cultivated. Nearly all of the areas are cultivated where water
for irrigation is available. Alfalfa is grown on over 50 percent of the
cultivated land. Other crops grown are wheat, oats, and barley. The
hay and pasture crops grown retard erosion, but some surface soil
has been lost through irrigation and wind erosion.

Onyx silt loam, eroded alluvial-fan phase (2-5% slopes) (Oc).—
Except for its being moderately or severely eroded, this phase is similar
to the alluvial-fan phase of Onyx silt loam. Like the alluvial-fan
phase, this phase is a variant of the Onyx series. In most places
25 percent or more of the original surface soil has been lost through
erosion, and shallow gullies occur in a few places. This phase 1is
associated with and is used in about the same way as the alluvial-fan
phase but is slightly less productive.

PLACER DIGGINGS

Placer diggings (0-25% slopes) (Pa) consists of pits and spoil
dumps left 1n placer mining for gold-bearing alluvial deposits. Be-
fore they were disturbed, the areas were mostly nearly level and
consiste(f of alluvial soil, usually about 5 feet thick, overlying beds
of gold-bearing gravel 10 to 35 feet thick. Nearly all the alluvium
has been removed down to the underlying bedrock, and the resulting
pits are sometimes partly filled with water.

The closely spaced large dome-shaped spoil dumps near the pits
consist of a mixture of cobblestones, stones, gravel, and some inter-
stitial material from which the gold and much of the finer sediments
have been washed. This coarse debris is composed of granite, gabbro,
quartz, quartzite, basalt, argillite, and related hard dense rock.

The pits remain barren of vegetation, but about 10 years after
mining operations cease, the spoil dumps support a sparse growth of
weeds, willows, and ponderosa pine seedlings. The pines develop
a scrubby growth on diggings undisturbed for more than 50 years.
Placer diggings may in time produce timber, but they have no agri-
cultural value.

POWDER SERIES

Soil of the Powder series formed from alluvial material under
good to moderately good natural drainage and an annual precipitation
of 10 to 13 inches. The alluvium is mixed but is derived principally
from basalt, argillite, greenstone, granite, related kinds of rock,
and soils formed thereon. The Powder soil resembles the associated
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Onyx soils but differs from them in havin% a calcareous subscil. It
occurs in widely scattered areas in Baker Valley and in parts of Lower
Powder Valley.

Powder silt loam (0-2% slopes) (Ps).—This deep permeable soil
occurs mostly on level or nearly level stream bottom lands and low
alluvial fans. Relief is smooth except for slight irregularities caused
by stream channels. The natural vegetation is mainly sagebrush
and grass but includes some rabbittbrush and many other plants. The
soil 1s free of excess soluble salts and alkali except in areas where
it borders saline soils. The subsoil is moderately permeable to water,
air, and roots. Fine roots go to a depth of 6 feet.

}’ro/ile description.—The surface 8 to 20 inches is pale-brown,
light brownish-gray, or grayish-brown friable silt loam or loam.

is layer is reasonably %:ee of gravel and stones, generally non-
calcareous and mildly alkaline or neutral in reaction, and low in
organic content. It 1s dark %rayish brown when moist. In virgin
areas the upper part is weakly root-bound and slightly platy. The
lower part breaks into small easily crumbled aggregates.

The surface soil overlies pale-brown or light brownish-gray cal-
careous friable loam or silt loam that breaks into small aggregates.
White specks and fine streaks of segregated lime are common below
a depth of about 2 feet, and there are many fine roots. This layer is
mildII)y to strongly alkaline and coarser with increasing depth. It

ades into ¥a1e-brown, very pale-brown, or light-gray %oam with a
'(iw layers of fine sandy loam, silt loam, clay loam, and some gravel in
places.

The material below 6 feet consists of beds of loam, sandy loam, and

avel. Here and there the material in these beds 1s calcareous, and
1t is commonly mildl)lv( alkaline. Nonetheless, layers with either a
neutral or strongly alkaline reaction may occur 1n any part of the

rofile down to a depth of 10 feet or more. Thin softly cemented
ardpans may occur below a depth of 5 feet in places.

Use and management—An estimated 65 percent of the Powder
silt loam in Baker Valley is cultivated under irrigation. Probably .
not more than 35 percent of it in the locality of Lower Powder Valley
is cultivated, for in this area much of it occurs in narrow stream
bottoms where no water is available. Alfalfa is the most important
crop. Wheat ranks second in acreage. QOats and barley are also
grown. A few small dry-farmed plots produce wheat and rye. This
soil provides excellent pasture where irrigated. Areas not irrigated
have been badly overgrazed and furnish rather scanty pasture.

Surface erosion has caused little apparent damage because relief is
nearly level, but gullies have caused considerable injury in some areas
east of Baker Valley. In places intermittent streams have cut gullies
3 to 10 feet deep, and this has caused excessive drainage for native
pasture. Small gullies have begun branching out from the main
channel in places. Steps should be taken to prevent extension of

these lies.
gulli RIVERWASH

Riverwash (0-2% slopes) (Ra) usually consists of a heterogeneous
deposit of brownish-gray sand, gravel, cobblestones, and rounded
stones occurring in stream bottoms. The parts of the areas nearest
the streams are bare of vegetation; parts farther away support a
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few scattered scrubby willows and cottonwoods. The material has
developed no soil layers and has little or no agricultural value. It
is of value as a source of commercial sand and gravel, and some gold
has been obtained from it by placer miners.

ROUEN SERIES

Soils of the Rouen series are light-colored, acid, and have developed
in uplands under forest cover from argillite bedrock. This rock is
fine-grained, highly folded, very hard, and resistant to_weathering.
It is dark gray with a slight bluish cast and has a characteristic
wavy marbled appearance. In many places the upper part of the

rofile may be influenced more or less by or deriveg from loessal or
oesslike material. Rouen soils have a rounded mountainous relief
unlike that of the benchlike areas characterizing the location of
Underwood soils. The ravines and valleys are rounded and broaden
out at the upper ends. Differences of altitude up to 1,000 feet within
a mile are common. The organic content of Rouen soils is relatively
low, and these soils are the most acid in the Baker area. The water-
holding capacity is limited by the shallow depth to bedrock.

Rouen stony loam (2-15% slopes) (Re).—The relief on this soil
is mostly moderately sloping. Surface drainage is slow to medium;
internal drainage is slow because of the heavy subsoil. The subsoil
is slowly permeable to roots and water and has a good water-holding
capacity. The soil is associated with the steep phase of Rouen ston
loam, which occurs on lower slopes and ravines, and with Roug
broken and stony land. The natural vegetation is mainly ponderosa
pine with some western larch (tamarack), Douglas-fir, white fir,
cedar, mountain-mahogany, snowberry, and other trees and shrubs.
The proportion of pine diminishes at higher altitudes.

Profile description—In virgin areas the surface soil is covered with
a layer of very strongly acid organic material 1 or 114 inches thick.
This layer consists of loose pine needles at the surface and partly
decayed leafmold in the lower part. It overlies dark grayish-brown
strongly or very strongly acid stony loam about 2 inches deep. This
material is very dark brown or dark gray when moist. The loam
passes into very pale-brown strongly acid friable gritty loam con-
taining some angular rock fragments. The soil of this layer breaks
into small, easily crumbled aggregates and is yellowish brown when
moist. Many stones are on and in the surface soil.

The upper subsoil from 12 to 20 inches is very pale-brown strongly
acid gritty clay loam or loam containing many angular rock fragments.
It is friable, breaks into small rough aggregates, and grades abruptly
into brownish-yellow medium or strongly acid tough compact clay
loam or clay. This compact clay is variegated with rust-brown and
black specks, contains many rock fragments, is irregularly prismatic,
and has lustrous coatings on the fissure planes. Many fine roots
penetrate this layer.

The weathered parent rock, consisting of mixed yellowish-brown,
brown, rust-brown, and dark-gray slightly acid very hard argillite,
is at a depth of 50 or 60 inches. It grades into dark-gray unweathered
argillite bedrock. The depth to bedrock varies greatly within short
distances.
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As magped, this is a variable soil. The surface soil ranges from
a heavy loam to sandy loam, and the subsoil, from clay or sandy
clay to clay loam. The depth to bedrock is relatively shallow on
hig{ler slopes and deep on lower ones where narrow belts of colluvial
material are include£ On lower slopes the soil is very pale-brown
silt loam or fine sandy loam to a depth of 2 or 3 feet, where it overlies
Fritty clay loam containing much subangular rock. The gritty clay
oam extends to a depth of 5 feet or more. The material with the
very pale-brown color somewhat resembles volcanic ash and is always
associated with Rouen soils.

Use and management.—The forests on Rouen stony loam have been
cut over, but at one time the soil apparently supported a good stand of
timber. Practically all of the land is now covered bi a good stand of

oung trees. Much of the soil is grazed lightly in the early summer,
gut it is best suited to the production of timber. None of it is cul-
tivated. Because of a good cover of leafmold, there has been extremely
little erosion.

Rouen stony loam, steep phase 515—35% slopes) (Rc? —~This
hase consists of areas of Rouen stony loam with steep or hilly relief.
Et is similar to Rouen stony loam but is stonier and shallower in all
areas except those at the foot of slopes. It has about the same acreage
as Rouen stony loam and a nearly equal stand of timber. It is suited
only to forestry. Some placer gold has been mined, and many mine
prospects have been made in the gravel deposits in ravines throughout

the area.
ROUGH BROKEN AND STONY LAND

Rough broken and stony land (30-60% slopes) (Rb) is by far the
most extensive separation mapped in the Baker area. It consists of
steep mountainous areas where rock outcrops are common, and of small
less steep areas where rock outcrops have little or no soil cover.

This land includes many soils impractical to map because of
steep relief. Except for being steeper and more stony, the soil in a
specific area resembles the soil shown adjoining it on the map. Areas
bordering Ruckles soils are generally covered with sagebrush and grass
and have some accumulation of lime in the subsoil, as is characteristic
of sagebrush-covered soils in the Baker area. Areas bordering Kil-
merque, Underwood, Moscow, or Rouen soils are generally forested
and have an acid surface soil and subsoil and no accumulation of lime.
Areas north of Elkhorn Mine are underlain chiefly by biotite-quartz
diorite, a coarsely crystalline rock, and have soils similar to Kilmerque
sandy foam. Extensive areas south of Elkhorn Mine are underlain
argillite and have soils similar to Rouen stony loam. Areas surrounds:
ing Pine Valley are underlain largely by lava rock and have soils simi-
lar to Underwood loam. Many scattered forested bodies in other parts
of this land type are underlain by lava rock.

Most of the soils of this land type are shallow. They generally
range from 1 to 3 feet thick over weathered bedrock. {(any loose
stones are usually scattered over and in the surface soil. Relief is
rugged. Hicgih, nearly perpendicular escarpments are fairly common
in areas underlain by lava rock. Natural drainage is excessive.
Surface erosion resulting from overgrazing has caused serious damage
in areas covered with sagebrush and grass. Erosion is very con-
spicuous on steep hillsides and consequently the land type appears
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more highly eroded than it actually is. All of it should be grazed
sparingly, and grazing should be curtailed entirely on seriously
eroded areas. FErosion has caused little damage in timbered areas,
because most of these have been grazed very lightly.

Much of the original timber has been cut; most areas are now
covered with young second-growth ponderosa pine, western larch
(tamarack), Douglas-fir, and other trees. White and alpine firs,
lodgepole pine, and related species are more common at altitudes
above 6,000 feet. Where forested, Rough broken and stony land is
best used for the production of timber.

RUCKLES SERIES

The extensive well-drained soils of the Ruckles series have devel-
oped principally in uplands under a cover of big sagebrush and bunch-
grasses (pl. 5, A). The annual precipitation is 10 to 13 inches. The

arent material in typical areas consists of residuum from basic
igneous bedrock, largely basalt, andesite, and gabbro. Some areas
of soil developed from old fluviatile deposits containing much lava
rock are included with Ruckles soils, but such areas are not typical
of the series. In many places the surface soil may be influenced b
wind-deposited silty or loesslike material. The thicknesses of the dif-
ferent soil layers in the Ruckles series varies greatly because of differ-
ences in depth to bedrock.

Relief is typically that of sloping lava benches dissected by man
shallow ravines, but many foot slope and colluvial areas are include({
The steeper areas of Ruckles soils are mapped as Rough broken and
stony land. The larger areas are in many places associated with the
Virtue and Keating soils. Ruckles soils are somewhat lighter colored
than the Keating soils and are derived from different materials.
They differ from the Lookout soils principally in having somewhat
less strongly differentiated layers in the profile and in lacking a
strongly cemented lime hardpan.

Ruckles loam (5-12% slopes) (Re).—This is one of the more ex-
tensive soils in the area. Relief is typically gently rolling, though
there are a few shallow ravines. In some areas slopes are%ess than
5 percent, and in a few, especially on range land, they are steeper
than 12 percent. Surface drainage is medium, and the soil is free of
soluble salts and alkali. The water-holding capacity is fair because
of the high content of rock. The soil is slowly permeable to water
and in many places roots go down to a depth of 50 inches. Generally
associated with this soil are other Ruckles soils or those of the Virtue,
Baker, or North Powder series. Many areas are bordered by Rough
broken and stony land.

Profile description.—To a de%th of about 3 inches the surface soil
is light brownish-gray loam. This layer is low in organic content.
It grades into pale-brown loam. The surface soil contains some
angular pebbles and stones. The material crumbles easily into very
fine granules and is noncalcareous, neutral in reaction, low in content
of organic matter, and dark grayish brown when moist.

At a depth of about 8 or 10 inches the surface soil grades into a
subsoil of brown mildly or moderately alkaline noncalcareous mod-
erately tough compact irregularly prismatic clay loam or clay. This
material contains considerable angular rock fragments and many fine
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roots and breaks into very hard strongly developed fine nutlike
aggregates. At a depth og about 17 inches this layer grades into
brown to pale-brown gritty loam or sandy clay loam containing man
angular rock fragments. These fragments increase in number wit.
increase in depth.,

Below a depth of about 22 inches the subsoil consists of large
angular rock fragments and interstitial pale-brown to light yellowish-
brown gritty loam containing many small rock fragments. A ver
pale-brown or light yellowish-brown rather compact layer of cal-
careous gritty loam occurs below a depth of 26 to 35 inches. It
contains many lime-coated rock fragments that are in places weakly
cemented by lime. Below this layer the quantity of fine material
between the rock fragments decreases, and in typical areas there is
gradation to solid basalt or other basic igneous bedrock at depths
of 214 to 4 feet.

East of Haines some areas have a dense compact calcareous layer,
somewhat like the hardpan in the Virtue soils, at depths of 30 to 40
inches. The steeper areas of Ruckles loam are stonier. In many
areas at the foot of slopes this soil has formed from talus or colluvial
or alluvial material. Pl‘he depth to bedrock in these areas may be
considerably greater than typical. Extensive areas around Lower
Powder Valley are derived from old stony fluviatile material. Here
the stones are mainly basalt, andesite, and rhyolite. Small areas of
goils underlain by gabbro and greenstone are included.

Use and management.—Ruckles loam is used for range pasture in
gpring and is considered average as range land. The grass is now
rather thin, but areas that have not been overgrazed have a fairly good
cover. There is little growth of grass in the dry summer and fall, but
stock do some browsing on the brush throughout the year. Like other
range land in the area, the productive capacity of this soil has been
Ereatly reduced by prolonged overgrazing. The growth of sagebrush

as increased at the expense of the grass. Probably 25 percent of the
surface soil has been lost through sheet erosion following overgrazing.
Controlled grazing is a prime necessity for this soil. The former
grazing capacity could be entirely restored only through very slow
processes, but further deterioration can be prevented.

Practically none of this soil is under cultivation, but a few areas
have been partly cleared of sagebrush to increase their value for
grazing. Much of it could be used for hay and pasture under irriga-
tion, but water is scarce in this area and it can be used to better advan-
tage on more productive soils. Most of this soil occurs on rather
high dissected benches where it would be difficult to bring irrigation
water, even if it were available.

Ruckles loam, eroded phase (5-12% slopes) (Rm).—In this phase
are areas of Ruckles loam that have been appreciably eroded. This
phase is similar to the normal phase, but its surface soil is thinner,
generally less than 5 inches thick, and more variable in thickness.
The subsoil is exposed in places, and shallow gullies are fairly common.

Small areas are cultivated, but most of this soil is used for range

azing. It has a somewhat lower grazing value than Ruckles loam.

razing should be carefully controlled to prevent further erosion.

Ruckles loam, hilly phase (12-25% slopes) (RL).—This phase is
similar to Ruckles loam but more variable in depth and generally
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somewhat shallower. It is extensive in the area surrounding Lower
Powder Valley. Nearly all of it is used for grazing, for which it has
a slightly lower value than Ruckles loam. A few areas are cultivated
wher'e the slope is slightly over 12 percent. Erosion has been more
active than on Ruckles loam and the soil should be carefully protected
from overgrazing to prevent further erosion.

Ruckles loam, eroded hilly phase (12-25% slopes) (Ra).—This
phase is cut by gullies and has lost much of its surface soil through
accelerated erosion. In profile it is similar to Ruckles loam, but the
surface soil is shallower and in places the subsoil is exposed. The soil
occurs in small scattered bodies and is used chiefly for range pasture.
Slopes do not exceed 20 percent in the cultivated areas. Grazing should
be rigidly controlled to prevent further damage from erosion and to
permit an increase in the growth and density of range grasses.

Ruckles loam, steep phase (2545% slopes) (Rm).—This phase
occurs along deep ravines on the breaks below lava benches, In most
profile characteristics it is similar to Ruckles loam, but it is more
variable in depth, generally shallower, somewhat stonier, and less
limy in the subsoil, Surface runoff is very rapid. Bedrock crops out
in places. The soil is used solely for range pasture. Much of it has
lost more than 25 percent of the surface soil as a result of overgrazing.

Ruckles loam, eroded steep phase (2545% slopes) (Rx).—The
surface soil is shallower and stonier and the subsoil is shallower, less
compact, and lower in content of lime, but in other respects this phase
resembles Ruckles loam. More than 50 percent of the surface soil
hlas been lost through erosion, and rock outcrops occur on the steeper
slopes.

his phase is used chiefly for range grazing but is of low value for
that use. Grazing should be controlled to reduce erosion. A few
cultivated areas with slopes of more than 20 percent are included with
this phase. These included areas have lost much of their surface soil
through erosion and are cut by gullies.

Ruckles loam, deep phase (2-7% slopes) (Rr).—This phase dif-
fers chiefly from Ruckles loam in being deeper to bedrock and in
being derived to a considerable extent from material weathered from
greenstone. The larger bodies are underlain by greenstone bedrock,
an altered or metamorphosed rock. Relief is undulating or gently
rolling, and some areas are benchlike. Surface drainage is slow.
Plant roots go to a depth of 50 inches in many places. e soil is
free of solub%e salts and alkali and somewhat resembles Keating loam.

Profle description—The surface soil, about 10 inches deep, is
light brownish-gray to brown friable loam of low organic content
and neutral reaction. It is faintly vesicular to a depth of 2 inches,
and many stones are scattered over the surface.

The suﬁsoil between 10 and 20 inches is brown rather tough com-
%act irregularly prismatic clay loam containing many rock fragments.

etween 20 and 30 inches it is brown or pale-brown rather gritty
heavy loam containing many angular and subangular rock fragments.
Abruptly replacing this is a 12-inch layer of pale-brown or light
brownish-gray compact or very weakly cemented hardpanlike loam
that contains many rock fragments. This layer is variegated with
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rust brown and grayish brown, and it may occur anywhere between
20 and 40 inches %-f'om the surface.

Below the hardpanlike layer the material consists of rock frag-
ments and light yellowish-brown to brown loam between the frag-
ments. The quantity of stone increases with depth, and at about
5 to 10 feet the material grades into greenstone or basalt bedrock.
The {)arent material of this soil is in places partly colluvial or al-
luvial and in some areas includes weathered granite.

Use and management.—This phase is almost entirely in native
Erasshand sagebrush. It is used for grazing and is average or better

or that use.

Ruckles stony loam, eroded steep phase (25-45% slopes) (R~).—
This soil is stonier and has more rock outcrops than the eroded
steep phase of Ruckles loam, but it is otherwise similar. It usually
occurs along ravines and steep breaks below high benches where sur-
face drainage is very rapid. Probably half of the surface soil has
been lost through sheet erosion brought on by overgrazing, and in
places there are a few shallow gullies. The grazing value is low,
and grazing should be rigidly controlled to reduce further erosion.

SALISBURY SERIES

Soils of the Salisbury series have developed over old fluviatile
or outwash deposits on high dissected terraces or alluvial fans. De-
velopment was under a cover of grass and big sagebrush where the
annual precipitation of 13 to 15 inches includes considerable snow.
Salisbury soils have the most strongly defined profile layers and are
probably the oldest soils in the Baker area. They resemble Hutch-
mnson soils but are calcareous and more compact in the subsoil.
Hutchinson soils are noncalcareous. Salisbury soils frequently occur
over argillitic and other metamorphic rock materials, whereas Hutch-
inson solls are usually formed over granitic material. Also, the Salis-
bury soils are generally more stony or gravelly and less productive.

Salisbury gravelly loam (2-12% slopes) (Sa).—This rather dark
ravelly well-drained soil with an indurated hardpan developed
rom old rather coarse-textured water-laid deposits. Although

these deposits were derived mostly from argillitic rock materials
or soils formed thereon, much basaltic material and some granitic
and other metamorphic rock materials are included. Relief is roll-
ing or undulating. The larger areas are south of Baker and are
associated with Salisbury stony loam and Rough broken and stony
land. Surface drainage is slow to medium, but internal drainage
through the hardpan is very slow. The water-holding capacity is
low because of the thin soil above the impermeable hardpan. Water
penfetrates the hardpan very slowly, and plant roots stop at its upper
surface.

Profile description—The surface 8 inches is dark-gray to dark
grayish-brown neutral friable fine granular gravelly loam. It is
root-bound in virgin areas and has a moderate organic-matter con-
tent. This layer is very dark gray or very dark grayish brown when
moist. The coarse material mn 1t consists of rounded gravel and
rounded and subangular cobblestones and stones.

The ugper subsoil from 8 to about 14 inches is brown or slightl
reddish brown neutral very compact prismatic gravelly clay. This
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layer is tough, dense, and difficult to penetrate with a crowbar. It
breaks into small vertical prisms very hard to crumble. A vitreous
coating covers the aggregates in many places. This layer is more
reddish brown in moist freshly cut exposures. It passes downward
into a variegated brown and very pale-brown compact gravelly clay
loam in which are imbedded rounded or subangular pebbles. This
material is weakly cemented, difficult to penetrate, mildly alkaline,
and noncalcareous.

At an average depth of 20 inches is a dense indurated hardpan
consisting of C(ﬁ)blestones and pebbles in a matrix of very pale-brown
cementing material. This material is extremely difficult to break
with a crowbar and rings when struck. It is moderately or strongl
alkaline and slightly calcareous. The hardpan is 20 to 40 inches thic
and is underlain by light yellowish-brown or brownish-yellow old
stratified alluvium consisting of cobblestones, gravel, sandy loams,
and finer materials.

Use and management.—~Salisbury gravelly loam is used principally
for grazing, for which it is best suited. Overgrazing has caused the
loss of some surface soil. Because it is located on high wind-swept
terraces, the soil is somewhat susceptible to wind erosion. A few
acres are cultivated to grains and hay, but yields are low.

Salisbury stony loam (2-12% slopes) (Sc).—Except for its greater
content of cobblestones and larger stones and less pronounced soil
development, this soil resembles Salisbury gravelly loam. It occurs
on deeply dissected high benches. Though the soil is well drained,
internal drainage through the hardpan is very slow. The hardpan is
rather impermeable to both roots and water. The soil has a low
water-holding capacity.

Profile description—The surface soil is dark-gray to dark grayish-
brown neutral loam containinﬁ many cobblestones, stones, and pebbles.
Many rounded and subangular stones and cobblestones are strewn
over the surface, and the soil is very dark gray when moist.

The upper subsoil, between depths of about 8 and 14 inches, is brown
or slightly reddish-brown very compact clay or clay loam containing
many imbedded stones, cobblestones, and pebbles. This material is
about neutral in reaction and breaks into elongated aggregates very
hard to crumble. It passes downward into a layer of variegated
brown and very pale-brown compact clay or clay loam that varies in
thickness and in which many cobblestones, stones, and pebbles are
imbedded.

At an average depth of 24 inches the layer just described is abruptly
underlain by a hardpan consisting of cobblestones and pebbles
cemented with very pale-brown interstitial material. This hardpan is
moderately or strongly alkaline and in many places calcareous. It is
1 to 3 feet thick and 1s underlain by stratified layers of coarse alluvium
and more clayey materials containing many cobblestones and pebbles.

In this soil the depth to the hardpan ranges from 10 inches to 3
feet or more, and there is a corresponding variation in the thickness
of the different soil layers.

Use and management—Salisbury stony loam is used entirely for
range pasture, for it is too stony and unproductive to cultivate. It
has been considerably eroded because of overgrazing.
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SPRINGDALE SERIES

Soils of the Springdale series are light colored and have a loose
very porous gravelly lower subsoil and substratum. They are lighter
colored than the Langrell soils and show little or no differentiation
in texture and structure of subsoil layers. They formed from strati-
fied sandy loams and coarse-textured alluvial materials on gently
sloping alluvial fans or outwash plains. The alluvium is derived
mostly from granite and argillite but to some extent from basalt,
gabbro, other rock, and the soils formed thereon. In slaces the upper

art of the soil may be influenced by wind-deposited siity material.

he soils developed under an annual precipitation ranging from 12
inches at an altitude of 3,500 feet to 20 inches or more at an altitude
of 4,500 feet. The natural vegetation varies from a rather open stand
of ponderosa pine at the higher altitudes to sagebrush and grass and
an occasional ponderosa pine at the lower altitudes (pl. 5, B). The
soils in the lower areas under a sagebrush-grass cover are variants
and not typical of the series.

Springdale fine sandy loam él—'? % slopes) (Se).—The relief for
this soil is that representative of sloping outwash plains or alluvial
fans, although some areas occur on stream bottom lands. Most areas
have a dominant slope of about 3 percent. Surface drainage is slow
and internal drainage is rapid. The content of organic matter in
the surface soil is moderate to somewhat low. The subsoil, very
permeable to roots and water but of low water-holding capacity, is
noncalcareous and neutral or slightly acid in all except isolated areas.
The soil is free of soluble salts and alkali; it grades into soils with cal-
careous subsoil along its eastern extension.

Profile desoription.—The surface soil, about 10 inches deep, consists
of grayish-brown, pale-brown, or brown fine sandy loam. is ma-
terial is very dark grayish-brown or very dark-brown when moist and
contains a trace of gravel and a few cobblestones. In general, it is
coarser textured on the higher slopes of the fans but progressively
finer and more productive toward the lower parts. The soil 1s slightly
or medium acid where the cover is largely pine and nearly neutral
where the cover is mainly sagebrush and grass.

The subsoil, between depths of 10 and 20 inches, grades from pale-
brown, brown, or grayish-brown sandy loam to a gravelly sandy loam
in which there are many cobblestones. The gravel content increases
with increase in depth. The material is very friable but stands up
fairly well in cut banks. Gradually replacm% this layer is coarse

avelly sandy loam or loamy gravel containing large numbers of cob-

lestones about 3 to 6 inches in diameter. These stones are mostly
granite and argillite, but a few are of basalt and other kinds of rock.

The substrata, below 30 inches, are irregularly stratified layers of
porous sand, gravel, and small water-worn cobblestones mixed with
only a little fine material. The material of the substrata is very loose
and porous and does not stand up in cut banks. Because the entire
profile of this soil is composed of stratified materials, layers of sand,
gravel, or finer materials may be present in any part.

Included with this soil because of small extent are small areas along
the eastern or lower border of the main body in Baker Valley and other
small areas in Lower Powder Valley. The soils in these areas are not

806224—863—18
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typical of the Springdale series; they are included because of small
acreage. These included areas have a somewhat calcareous slightly
compact subsoil. The surface soil, about 8 inches deep, is light brown-
ish-gray or pale-brown fine sandy Toam containing a rather low supply
of organic matter. This surface material is noncalcareous and about
neutral. It passes into pale-brown noncalcareous slightly compact
faintly sticky fine sandy loam.

Between approximate depths of 14 and 20 inches, the subsoil of these
included areas is pale-brown or brown slightly compact more or less
calcareous sandy loam containing some water-worn cobblestones,
This material is more gravelly with increase in depth and at a depth
of about 36 inches passes into loose porous gravel and sand that con-
tinues down to a depth of 6 feet or more. This gravel-and-sand layer
is incoherent and does not stand up in cut banks.

Use and management.—Most of the timber has been cut from Spring-
dale fine sandy loam. About 66 percent of the land is under cultiva-
tion. Owing to lack of water and relatively low productivity, some
cultivated areas have been allowed to revert to grass. Alfalfa is
grown on nearly 50 percent of the cultivated land. The second cut-
ting is generally light because of the shortage of water and the low
water-holding capacity of the soil. This soil must be well irrigated
if it is to produce good crops. Wind erosion has done some damage,
but water erosion has been insignificant because the soil is gently slop-
ing and porous.

Springdale gravelly sandy loam (1-7% slopes) (Sr).—This soil
has a surface layer less stony than that of Springdale stony sandy
loam but more gravelly and stony than that of Springdale fine sandy
loam. It contains enough gravel to interfere with but not enough to
prevent cultivation. Inrelief, drainage, parent material, and natural
vegetation, this soil is much like Springdale fine sandy loam, but it
occurs more frequently in broad swales or wide drainageways.

Profile description—The 10-inch surface soil is grayish-brown,
brown, or pale-brown gravelly sandy loam of fair to low organic con-
tent. Much gravel is scattered on it, and small rounded cobblestones
are present in places.

The upger subsoil, between depths of 10 and 15 inches, is pale-brown
very friable gravelly sandy loam. After a gradual transition, the
upper subsoil is replaced by pale-brown or brown gravelly sandy loam
or loamy gravel containing many cobblestones 3 to 10 inches in diam-
eter. This material is very porous and collapses easily in road cuts.
The surface soil and subsoi{) are both generally noncalcareous and
neutral to medium acid. The subsoil has a very low water-holding
capacity.

he Zubstrata, below 30 inches, are porous beds of partly assorted
gravel, sand, and small water-worn stones with which little fine ma-
terial is mixed.

Use and management.—About 25 percent of Springdale gravelly
sandy loam has been cleared for cultivation, but some of this has been
allowed to revert to sagebrush and grass. Alfalfa is grown on ap-
proximately 40 percent of the cultivated land. Much grass and many
weeds are mixe£ with the alfalfa. Wheat, oats, and rye are the other
main crops and are irrigated by spring floodwaters. In late spring
and early summer, irrigation water is generally used on soils more
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productive than this one. Wind erosion has removed much of the
surface soil, but water erosion has done little damage because this soil
is porous and has gentle slopes.

Springdale stony sandy loam (1-7% slopes) (Sa).—Shallow
swales along small streams and aggraded alluvial or outwash plains
with moderate slopes are occupied by this soil. Several areas occur
in narrow belts below the Blue Mountains. The soil is associated
with other Springdale soils, especially Springdale gravelly sandy
loam. The boundary between these two soils is rather indefinite.

The surface soil and subsoil are noncalcareous and slightly acid or
neutral. The content of organic matter in the surface soil is mod-
erate. The substratum has a very low water-holding capacity. Near
the mountains the natural vegetation is largely an open stand of
ponderosa pine and an undergrowth of sagebrush, grass, willows,
aspen, cedar, rabbitbrush, and other shrubs, At lower altitudes the
growth is small shrubs, grass, and weeds.

Profile description—The soll is covered with a 1- or 2-inch layer
of partly decayed organic material in timbered areas. The surface
soil below this organic layer is ]grayish-brown or dark grayish-brown
stony sandy loam containing a Iarge number of rounded stones. This
layer goes down to a depth of 8 inches, where it is replaced by ma-
terial consisting of grayish-brown or pale-brown sandy loam, gravel,
and small rounded stones. This continues to a depth of about 18
inches, is very friable, and has a high rock content. Between depths
of 18 and 60 inches or more occur beds of very loose and porous yel-
lowish-brown or brownish-yellow partly assorted small rouynded
stones, gravel, and sand.

Use and management.—Springdale stony sandy loam is too stony
and unproductive to cultivate. It is used for pasture and wood lots,
to which it is best suited. Because the soil is porous, there has been
little erosion. Some areas are being aggraded.

Springdale very fine sandy loam (2-4% slopes) (S=a).—This soil
formed on gently sloping alluvial fans and terraces (pl. 5, ). Sur-
face drainage is slow and internal drainage is rapid. In most places
the soil is slightly acid or neutral and noncalcareous. Pockets of
calcareous material occur in the subsoil in places, especially near the
eastern border. The soil contains some mica. There is little definite
structure in the soil profile. The upper part of the surface soil has
a moderate organic content. A thin layer of organic material covers
the surface in areas of pine forest; in most places, however, the
scattered timber is almost entirely cut. The surface soil contains
little rock. The subsoil is fair to low in water-holding capacity.

Profile desoription.—The surface soil is grayish-brown or brown
very fine sandy loam. It is very dark brown when moist, and a trace
of gravel usually occurs in the lower part.

’ﬁe subsoil, between average depths of 12 and 30 inches, is grayish-
brown, brown, or pale-brown friable very fine sandy loam in which
there 1s much gravel. As is true for many recent, or young, soils
formed from stratified material, the texture at this depth is variable.
The layers may be of sandy loam or loam, and rarely, of clay loam.

Below an average depth of 30 inches the material grades into
irregularly stratified layers of gravel, sand, and small water-worn
cobblestones. The depth of the soil profile to these gravelly layers
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ranges from about 20 inches on the higher western borders of the fans
to 50 inches on the lower borders.

Associated with this soil in the vicinity of the Nelson placer work-
ings are about 100 acres with a rather dark grayish-brown silt loam
surface soil that contains a small quantity of rounded gravel and
cobblestones. Inthese areas the upper subsoil, between average depths
of 12 and 28 inches, is brown or yellowish-brown firm clay loam or

ritty heavy silt loam. This material is generally almost neutral,
Eut small pockets of calcareous material occur in places. This layer
passes into yellowish-brown light clay loam that contains many
rounded cobblestones and pebbles,

Below 32 inches the substratum consists of partly assorted beds of
yellowish-brown gravel, rounded small stones, and some fine material,
"The stones are largely of argillite, but a few are of limestone, granite,
and other rock.

This included soil occurs near the upper parts of alluvial fans,
and dominant slopes range from 3 to 10 percent. Many deep gullies
caused by placer mining are in the areas. Probably 70 percent of
this included soil is used for cultivated crops, mainly alfalfa, wheat,
and oats. Yields are similar to those prmfuced on Springdale very
fine sandy loam.

Use and management.—Over 90 percent of Springdale very fine
sandy loam is now cultivated under irrigation. Nearly 50 percent
of the cleared land is in alfalfa. Wheat, oats, and barley are also
TOWn.

# Some barnyard manure and very little commercial fertilizer have
been used. ’the soil should respond well to fertilizer. A good supply
of irrigation water is available for most of it early in spring, but
water 1s scarce after the middle of June. Owing to the smooth relief
and the permeable nature of the soil, water erosion has been negligible.
Wind erosion has been slight.

STANFIELD SERIES

Soil of the Stanfield series has developed on nearly level, poorly
drained bottom lands, alluvial fans, and low terraces under an annual
precipitation of 9 to 13 inches. The soil has formed from water-laid
sediments of mixed geologic origin. The natural vegetation is mostly

reasewood and saltgrass, but rabbitbrush is fairly common, and a
ew clumps of sagebrush grow in some areas. Some wild barley,
tall ryegrass, alkali-grass, and tulegrass occur in moist sites. Stan-
field soil differs from the related Umapine soils in having stronger
hardpan development, and from the Lun soil in having calcareous
mcl))rse alkaline surface soil and a lighter-textured more friable upper
subsoil.

Stanfield silt loam (0-2% slopes) (Sk).—Typically this soil is
saline and strongly affected by alkali and has a fairly well-defined
calcareous very strongly alkaline hardpan in its subsoil. Surface
drainage and internal d{-ainage are very slow. The soil has a good
water-holding capacity. The surface soil is low in organic matter but
free of stones and gravel. Many spots are barren and are covered
with a white efflorescence of salts on drying after rains. The subsoil
is very slowly permeable to roots and water, and apparently only the
roots of alkali-tolerant shrubs such as greasewood are able to penetrate
it. Dark rust-brown stains caused by black alkali are common.
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Profile description.—The surface soil has three distinct layers.
To a depth of 2 inches it is very pale brown or light-gray vesicular
silt loam that becomes grayish-brown when moist. In barren areas
it is spongelike. The texture ranges from silt loam to loam. Next
in profile is about 4 inches of very friable fine platy silt loam similar
to the first layer in color. This grades into friable silt loam of
similar color that breaks into subangular easily crumbled aggregates.
Considering all three layers, the surface soil is very strongly or strongly
alkaline ang slightly to higilly calcareous.

The upper subsoil from 10 to 16 inches is a light-gray or very pale-
brown calcareous somewhat compact silt loam, faintly variegated
with rust brown and marked witf: black alkali stains. From about
16 inches down to 27 inches the subsoil is light-gray or white cal-
careous very strongly alkaline moderately compact silt loam that
breaks into hard aggregates.

That part of the lower subsoil between depths of about 27 and 34
inches is light-gray or very pale-brown highly calcareous very strongly
alkaline extremely compact loam or clay%oam. This material is diffi-
cult to penetrate with a crowbar, breaks into angular aggregates, and
looks like a lime or alkali hardpan. There are few roots, but fine
capillary holes indicate that some fine roots may have penetrated. The
depth to this corapact layer ranges from 2 to 4 feet or more. In places
the soil is friable above this compact layer, and in such areas this layer
has a more hardpanlike consistence. The profile is usually of this
character where gravelly material is within 40 inches of the surface
a‘lrmglthe water table is high. Such is the condition in Lower Powder

alley.

Thg material below the compact layer is light-gray or very pale-
brown calcareous moderately compact silt loam or loam containin
some segregated white lime, some mica, and occasional black alkali
stains. Generally this layer is less compact, less calcareous, and less
alkaline with increase in depth, but in places there may be a second or
even a third hardpan layer above a depth of 6 feet.

Very pale-brown, light-gray, or light brownish-gray porous allu-
vium occurs at an average depth of 50 inches but may be at any depth
from 3 to 8 feet or more. The alluvium consists of gravei sand,
rounded and subangular cobblestones, and some fine material of diverse
geologic origin. Much of the alluvium is from basalt, granite, gabbro,
argillite, quartzite, and a variety of other rocks. The alluvium is gen-
erally more or less calcareous and is distinctly alkaline. These grav-
elly substrata continue to a depth of 15 feet or more in most areas.
They are usually waterlogged during winter and early spring and
remain moist even in dry summers.

Northwest of Richland in Eagle Valley is a small area of a some-
what different soil that was included because of its small extent. This
area is marked by symbols on the soil map to show that its substratum
is partly diatomite (7).

The surface soil of this included area is very pale-brown or light-
gray highly calcareous hard silt loam about 6 inches deep. It is gray-
ish brown when moist, strongly to very strongly alkaline, and grades
into calcareous silt loam of similar color that generally contains some
rust-brown and rust-red mottlings. The lower part of the mottled
material breaks with irregular vertical cleavage and is decidedly com-
pact. In places this mottled material may be gray in the lower part.
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The subsoil, occurring below a depth of 20 inches, is variable. In
glaces white diatomite impregnated with soluble salts and lime derived
rom drainage water occurs at this depth. In other places a lime-
cemented hardpan about 12 inches thick is at a depth of about 30 inches.
This hardpan contains more or less gravel. In many places this part
of the profile is underlain by about 3 feet of light brownish-gray
waterlogged somewhat compact coarse alluvium. The alluvium rests
on beds of white diatomite more than 5 feet thick. The diatomite is
consolidated and very hard to penetrate with a shovel or auger, but
when dug up and exposed to weathering, it crumbles to a light-gray or
white loam. The water table stands at a depth of about 3 or 4 g;et

Use and management.—Stanfield silt loam has such a high content
of alkali that practically none of it is cultivated. Small areas are
farmed to preserve the symmetry of fields, but crops are poor and
spotty. The land is used almost entirely for saltgrass pasture (pl.
6, A). In Lower Powder Valley the carrying capacity 1s somewhat
greater than in other areas where ground water is deeper.

This soil is difficult to reclaim from alkali because of its slowly or
very slowly permeable subsoil. The grazing value of many areas in
Lower Powder Valley has been greatly improved by continued leach-
ing with irrigation water, and nearly all areas in that locality can be
greatly improved. An attempt at complete reclamation is not rec-
ommended, because it would probably be unprofitable and only partly
successful. An application of 500 pounds an acre of sulfur and liberal
quantities of manure in connection with continuous leaching will aid
in overcoming alkali.

Aress of this soil associated with Lun silt loam northeast of Baker,
and other tracts north of North Powder Valley, have hummocky micro-
relief and a somewhat different aspect, even though the soil itself is
essentially the same as in other sites. The ground water is lower in
these hummocky areas, and the grazing value is less. Eight acres or
more will provide spring and summer grazing for one animal.

The included area underlain by diatomite northwest of Richland is
used for saltgrass pasture, and about 4 acres of it will provide one
animal unit with all-summer grazing. Ditching has improved drain-
age in this area, and apparently the salt and alkali content is being
slowly diminished by irrigation and drainage. The present pasture
is rather unpalatablé. but the soil may eventually be suitable for more
palatable pasture and hay crops.

TURNBOW SERIES

Soils of the Turnbow series are shallow, stony, and unproductive.
They developed in uplands on residuum weathered from serpentine
bedrock under a cover principally of grass. The main bodies of
Turnbow soils are associated with Brownlee soils, which overlie gran-
ite, and Ruckles soils, which overlie basalt or other basic igneous rocks.
Turnbow soils are generally noncalcareous, but a thin limy layer is in
the lower part in a few places.

Turnbow stony clay (5-25% slopes) (Ta).—The relief of this soi}
is that of rolling or hilly well-dissected rounded hills with V-shaped
intervening valleys. Surface drainage is medium to rapid. In-
ternal drainage is slow to very slow, and water penetrates slowly or
very slowly. The water-holding capacity is low because the soil is
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shallow to bedrock. This soil stands out from others in the area
because it is almost completely without sagebrush.

Profile description.—The surface 6 inches is dark-gray stony clay
of weakly to moderately defined fine or very fine granular structure.
A large quantity of serpentine rock fragments are on and in the soil.
When moist the layer is very dark brown or very dark grayish brown;
it is sticky and plastic when wet. It is about neutral in reaction, an
the organic-matter content is fair.

The subsoil, extending from a depth of about 6 to 15 inches, consists
of rock fragments and brown noncalcareous mildly alkaline clay
interstitial material. It contains much dark gray and pale-green
decomposed rock that increases in quantity with depth.

Between depths of about 15 and 24 inches the material consists
largely of dark-gray, green, and grayish-brown partly decomposed
serpentine rock fragments and brown mildly to strongly alkaline
interstitial clay. In most places this material is noncalcareous and a
few fine roots penetrate it. Below 24 inches is weathered serpentine
rock. At a depth of about 40 inches is green-marbled relatively
unweathered serpentine bedrock. The unaltered rock has a distine-
tive green color, but weathered surfaces are grayish brown, brown, or
yellowish brown. This rock is resistant to weathering.

Included with this soil are small areas at the foot of slopes that
have a deeper soil relatively free from stones. These areas have a
slight accumulation of lime 1n the lower subsoil,

se and management.—Turnbow stony clay has undergone much
erosion caused by unrestricted grazing. Most of it has lost more than
25 percent of its surface soil. The land is used only for grazing, and
its grazing value is low. Many spots are nearly barren of vegetation.
This soil is naturally unproductive.

Turnbow stony ciay, eroded phase (540% slopes) (Ts).—All
gullied or severely eroded areas of Turnbow stony clay are in this
phase. Except for being shallower and having more rock outcrops,
this phase is similar to Turnbow stony clay in profile characteristics.
It occurs principally on domelike or rounded ridges cut by V-shaped
ravines. glost of the areas are hilly. The grazing value is slightly
lower than that of Turnbow stony clay.

UMAPINE SERIES

Soil of the Umapine series has formed on nearly level poorly drained
alluvial fans, stream bottom lands, and old lake basins in which an
excess of soluble salts and alkali has accumulated. The annual pre-
cipitation is 9 to 12 inches. Umapine soil differs from the Stanfield
soils mainly in having no cemented layer or only a very weakly
cemented layer in the subsoil. It is lighter colored and more affected
by salts and alkali than the Baldock soils and typically lacks the
layer of volcanic ash and the compact subsoil of the Haines soils.

Umapine silt loam (0-2% slopes) (Ua).—This soil formed from
water-laid materials of mixed mineralogic origin. It is derived
mostly from basalt, granite, argillite, and related rocks. It is asso-
ciated with Baldock silt loam and Haines silt loam. The surface soil
is free of stones and gravel but low in content of organic matter.
Owing to the level relief, erosion has been negligible. Surface drain-
age is slow, and water sometimes stands on the soil early in spring.
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Internal drainage is medium and restricted by the rather compact
subsoil, but the soil is fairly permeable to roots and water. It hasa
good water-holding capacity, but the availability of water to plants
i8 seriously affected by salts. Bare salty alkali spots are common,
and many areas have a faint hummocky microrelief. The native
vegetation consists mostly of saltgrass and some greasewood, rabbit-
brush, and other alkali-tolerant plants, and a little sagebrush.

Profile description—The surface 5 inches is light-gray, light
brownish-gray, or pale-yellow generally calcareous strongly or very
strongly alkaline silt loam or loam. It is more or less root-bound in
virgin areas, platy in the lower part when dry, and grayish brown
when moist. In barren areas the upper 2 inches is vesicular. A
white efflorescence covers the surface in many places when the soil
dries after the moist spring season. From 5 to 15 inches the soil is
calcareous very strongly alkaline friable loam or silt loam similar
to the first layer in color.

The material between 15 and 30 inches is light brownish-gray or
light-gray highly calcareous loam showing many dark rust-brown
stains caused by black alkali. It is slightly or moderately compact
and in places breaks with faint vertical cleavage into subangular
masses and then into very weakly cemented pea-sized aggregates.
There are many fine roots and fine channels.

The material between 30 and 44 inches is light-gray or light
brownish-gray strongly to very strongly alkaline highly calcareous
slightly or moderately compact loam showing many rust-brown and
some gray mottlings. Black alkali stains are common, and specks of
white segregated lime occur in places. At any depth below 24 inches
softly or weakly cemented or nodular layers of pale-brown very
strongly alkaline calcareous hardpan a few inches thick may occur.
These layers are somewhat compact but can be broken with a shovel.
This part of the subsoil is more or less stratified and may include
layers of clay loam and sandy loam.

The layer between 44 and 55 inches is light brownish-gray or light-
gray friable calcareous loam or very fine sandy loam. North of Baker
much of this soil contains a layer of white volcanic ash at this depth
(2), but such a layer is not common elsewhere.

Gray friable clay loam occurs below a depth of 55 to 60 inches in
most places. It rests on beds of gray or light brownish-gray sand and
gravel in which there are many cobblestones. These beds extend
downward to a depth of 15 feet or more. The sandy and gravelly
material is mildly alkaline in most places and slightly calcareous
to noncalcareous. The depth to these gravelly substrata ranges from
2 to 8 feet or more, and there is a corresponding variation in the thick-
ness of soil layers above. The 1gra,vel is generally waterlogged. Some
mica occurs tlzroughout the soil.

In an area covering about 100 acres southeast of North Powder
the soil differs from typical in having a browner surface soil and little
or no compactness in the subsoil. Alkali has encroached on this area
in recent years, apparently because strongly alkaline water from hot
springs has been used for irrigating.

The soil in the areas in Eagle Valley differs from typical in having
a higher water table and a much higher grazing value. The soil in
those areas is subirrigated and irrigated, and about 2 acres is required
to furnish pasture for one cow during the grazing season.



Soil Survey of Baker Area, Oregon PLATE 6

A, Saltgrass and grearewood on Stanfield silt lonm near Keating.

B3, Landscape in southeastern part of Lower Powder Valley: Big sagebrush,
rabbitbrush, cheatgrass, wild harley, and other grasses on Virtue silt loam in
foreground ; Baker silt lonm on low terrace beyond road; Onyx, Powder, and
Stuntield soils cn valley floor; mainly Keating soils on rolling sagebrush-
covered areas beyond valley floor; Wallowa Mountains in far distance.



Soil Survey of Baker Arca, Oregon PLATE 7

A, Landscape in southwestern part of Lower Powder Valley : Virtue silt lonm in
foreground; Baker silt lonm on low terrace occupied by nearest ranch build-
ings; mostly Powder silt loam on valley floor near grove.

B, Drainage ditch in Wingville silty clay lonm north of Baker.

C, Grass pasture on Wingville silty clay loam north of Baker.
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The soil in an area of about 80 acres north of Haines differs slightly
for the typical in having a browner surface soil that is noncalcareous
in most places and in having a somewhat heavier textured subsoil.
This area is used for grains, bluegrass, and alfalfa.

Use and management.—Most of Umapine silt loam is used for salt-
grass pasture. Much of the soil can be reclaimed from salts and
alkali 1f an abundant supply of water is available and deep drainage
is feasible. Most of this soil in Baker Valley is difficult to reclaim
because the supply of water is scanty and the level relief makes drain-
age expensive. The salt and alkali content has increased in recent
years because water is allowed to evaporate from the surface.

Some of the soil in Lower Powder Valley has been reclaimed by
prolonged leaching and drainage, for water is more plentiful and
drainage is less difficult in that area. The reclaimed land produces
about 3 tons of alfalfa or Ladino clover or 40 bushels of barley an
acre under irrigation.

UNDERWOOD SERIES

Soils of the Underwood series have developed in uplands on resid-
uum weathered principally from basalt but in places from andesite,
gabbro, or other basic igneous bedrock. Annual precipitation ranges
from 20 to 30 inches or more. These soils cover extensive areas,
generally at altitudes above 4,500 feet. Relief is mainly hilly or
semimountainous, and slopes range from gently sloping to steep.

Underwood soils are associated with and somewhat resemble those
of the Rouen series, but they may be distinguished from them by a
brown rather than yellowish-brown subsoil and a different kind of
underlying bedrock. Underwood soils differ from the associated
Mehlhorn soils principally in having a surface covering of forest
litter; a less daxgs, less granular, and more acid surface soil; and a
natural forest vegetation.

Underwood loam (2-25% slopes) (Us).—This well-drained for-
ested soil occupies well-dissected sloping lava benches and is fairly
smooth where 1t is not cut by ravines. The underlying bedrock is
resistant to weathering and tends to retain some of the structural relief
until completely dissected. Ravines are U-shaped in the lower part
and steep near the top of the escarpments. Surface drainage on
Underwood loam is slow to rapid and internal drainage is medium.
The soil is moderately permeable, and roots normally penetrate to a
depth of 5 feet or more. The water-holding capacity of the soil is
limited by its shallowness to rock. It is noncalcareous throughout its
profile. The natural vegetation is mostly ponderosa pine with some
western larch (tamarack), Douglas-fir, white fir, cedar, aspen, willow,
chokeberry, elderberry, fern, nettles, mountain-mahogany, and other
trees and shrubs.

In the mountainous areas west of Baker small tracts of Rouen soils
are included with this one. Around Pine Valley, Underwood loam
occurs above the associated and more grass-covered Mehlhorn soils.

Profile description.—In virgin areas the surface is covered with 14
to 115 inches of organic material consisting of undecayed loose light
yellowish-brown pine needles over grayish brown or dark-brown
partly decayed needles and leafmold containing many white mycelia.
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The organic material overlies a layer about an inch thick of dark gray-
ish-brown or dark-brown slightly or medium acid very friable loam
containing considerable organic matter.

The surface soil below the thin layer of loam is brown or dark-brown
friable somewhat granular loam to a depth of about 5 inches. This
layer is dark brown when moist and is slightly acid to neutral. Many
rootlets from shrubs and trees bind the soil into a coherent mass, but
the organic content is moderately low. All of the above layers are
wixed together in cultivated areas.

The soil between the depths of 5 and 12 inches is brown friable easily
crumbled loam. Dark-brown rock fragments occur in this layer.

The above layer grades into a brown or very slightly reddish brown
somewhat compact clay loam. This material breaks into small nut-
like aggregates, contains some angular rock fragments, and is slightly
acid or neutral. .

Below a depth of about 24 inches the material is difficult to penetrate
with a crowbar because it contains much rock. At this depth there
are many grayish-brown and rust-brown spots from weathered basalt.
The reaction 1s slightly acid to neutral.

The material between 35 and 50 inches is yellowish-brown or light-
brown clay loam interspersed between fragmental rock. Weathered
bedrock is at an average depth of 50 inches. There is a very little
rust-brown gritty clay loam in the cracks below this depth. The bed-
rock may be 1 to 8 feet or more beneath the surface, and there is a
corresponding variation in the thickness of the soil layers above it.

There is some variation in this soil. Areas at the foot of slopes
have a grayer subsoil than typical because they receive more runoff.
Exceedingly rocky areas have a shallower soil than typical and are
indicated on the map by rock outcrop symbols. In these areas nearly
solid rock with only a little fine material occupying the seams occurs
below 24 inches.

Use and management.—The original timber has been removed from
Underwood loam, and most of the areas are now covered with second-
growth timber. Small plots west of Pine Valley have been cleared and
are used for irrigated bluegrass pasture. Much of the soil furnishes
scanty grazing early in summer, but it is best suited to the production
of timber. There has been very little erosion because the surface
has been covered with organic material that has effectively retarded
washing.

Underwood loam, steep phase (2545% slopes) (Uc).—This soil
resembles Underwood loam but is steeper, stonier, and more variable
in depth. Considerable areas of stony loam are included, and rock
outcrops are common. This phase is extensive, and west of Baker
Valley it is closely associated with Rouen stony loam. It occupies
dissected parts of old lava benches.

This phase is covered with a growth of young timber, and because
of the layer of leafmold under the trees, there has been little erosion.
None of thissoil is cultivated. Tt isbest used for production of timber
or wood for farm use.

Underwood stony loam (2-25% slopes) (Ubp).—This shallow very
rocky soil occurs on forested lava benches. Its relief is benchlike
but choppy. Surface drainage is slow to rapid. The surface soil
is medium or slightly acid; the subsoil is slightly acid or neutral.
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This soil is moderately permeable but has a low water-holding ca-
pacity because it is shallow to bedrock. Significant areas of bedrock
outcrop are indicated on the soil map by rock outcrop symbols. The
natural vegetation is ponderosa pine and some undergrowth of
mountain-mahogany, bitterbrush, grass, and flowering plants.

Profile description—About %4 to 114 inches of highly organic
material is present in virgin areas. Below this and continuing to
a depth of about 6 inches is the dark-brown or brown stony loam
surface soil. Many basalt stones are on and in the profile.

The upper subsoil to a depth of 12 inches is brown or very slightl
reddish brown clay loam containing much weathered basalt. I)t1;
passes into rocks between which there is slightly lighter or yellower
gritty clay loam or loam. This layer is difficult to penetrate with a
crowbar because of the large quantity of rock. Below 24 inches
the material is nearly solid bedrock, and there is little soil in the seams
of the rock.

Use and management.—The soil is too stony to produce good timber
but is suitable as a source of the farm wood supply. None of it is
cultivated, but it does furnish scant grazing.

VIRTUE SERIES

The Virtue soils have developed from old fluviatile or lacustrine
materials. These materials are of diverse origin. Basalt rock ap-
pears to be the most common source, but argillite, granite, quartzite,
greenstone, and other rock materials are present. In places the upper
part of the soil may be influenced by or derived from wind-deposited
silts. The annual precipitation ranges from 10 to 13 inches. The
most distinctive feature of Virtue soils is a calcareous indurated or
strongly cemented hardpan in the lower subsoil. The most typical
Virtue soils are on slightly dissected old alluvial fans and terraces,
but they may ocur on well-dissected high terraces. Virtue soils
are among the most extensive in the area (pl. 6, B and 7, 4). They
differ from the Baker soils in having stronger subsoil development,

Virtue silt loam (2-7% slopes) (VE).—This soil occurs on old al-
luvial fans and terraces in drier parts of the area. Slopes are mainl
gentle but some moderate slopes ranging up to 12 percent are included,
mostly in the areas used as range land. The natural vegetation is
sagebrush and grass, the sagebrush predominating, and some rabbit-
brush and many flowering plants (pl. 6, B). A few greasewood
shrubs occur in places. Cheatgrass is most common, but native per-
ennial grasses are almost as abundant.

Surface drainage is slow to medium, but internal drainage is very
slow. As a whole, the soil is very slowly permeable. The upper
subsoil of clay retards penetration of water, roots and air, and there
is a hardpan almost impervious to roots and water. The water-
holding capacity is low because of the compactness of the subsoil.

Proﬁ%e dgsm-z'ption.—The surface soil is free of stones and gravel.
It may contain many roots but is low in content of organic matter.
To an average depth of 12 inches, it is light brownish-gray or pale-
brown friable silt loam. In barren areas the first 2 inches is vesicular
when dry, and immediately below this the soil is platy. The lower
part of the surface soil crushes into weak very fine granules. In some
areas the surface soil is a loam or fine sandy loam.
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The upper subsoil, between 12 and 20 inches, is pale-brown, brown,
or very pale-brown dense tough clay of irregular prismatic structure.
It breaks into very hard fine or medium nutlike aggregates showing
some gray coating on the fissure planes. The material is brown when
moist, difficult to penetrate with a crowbar, and like surface soil,
mildly alkaline. It contains many fine roots.

The upper subsoil grades into very pale-brown calcareous slightly
compact clay loam or heavy loam in which lime occurs in veins or
threadlike patterns. This last-mentioned layer is moderately or
strongly alkaline. It breaks into irregular aggregates that are easily
reduced to nut-sized subangular aggregates fairly easy to crumble.

At an average depth of 30 inches 1s a dense rocklike limy very pale-
brown and white hardpan stained with brown on the fissure planes.
This material is very hard; it rings when struck with a crowbar. It
is variable in thickness. The hardest part averages about 9 inches
thick and grades into a white or light-gray strongly alkaline cal-
. careous weak hardpan. The weak hardpan generally continues to a
depth of 50 to 60 inches, where it rests abruptly on light-gray mod-
erately calcareous loam or sandy loam containing much rounded gravel
and many water-worn cobblestones. Very few roots penetrate the
hardpan.

Included with this soil because of its similarity and small extent is
an area northwest of Sunnyslope School in Baker Valley that has a
very fine sandy loam surface soil. Here the surface soil is light
brownish-gray or pale-brown very sandy loam. The upper subsoil
is very pale-brown compact very fine sandy loam that breaks vertically
into angular aggregates containing streaks of white calcareous mate-
rial. A pinkish-white or very pzﬁe-brown weakly-developed highly
calcareous hardpan about 2 feet thick occurs at an average depth of
24 inches. The hardpan is underlain by very pale-brown calcareous
loamy material containing many pebbles and cobblestones. This
soil differs from the typical Virtue silt loam in lacking the pale-brown
tough clay upper subsoil. It shows considerable accelerated erosion.

Use and management.—About 75 percent of Virtue silt loam is used
for native range pasture, for which it has a value slightly higher than
average for the area. The rest of it has been cleared and cultivated at
one time or another, but much of its has been abandoned. Probably
15 percent of the soil is now used for cultivated crops, mostly under
irrigation. Alfalfa and wheat are the main crops, and yields are
much below the average for the Baker area. Irrigation water can be
used to better advantage on more friable soils. Where they are dry-
farmed, rye or wheat cut for hay produces about 14 ton an acre.

Virtue silt loam, eroded phase (2-7% slopes) (Va).—Although
similar to Virtue silt loam, this phase has a surface layer slightly
shallower and more irregular in depth. Little of it is severely
eroded. Deep gullies are not common, but a few shallow ones have
formed. The natural vegetation resembles that on Virtue silt loam.
This phase is more extensive than Virtue silt loam in the area east of
Baker Valley, but it does not occur in Baker Valley.

Use and management.—In all except a few severely eroded areas,
crop yields are slightly lower than on Virtue silt loam. The range
land should be protected from overgrazing to reduce erosion and
further deterioration of the plant cover. Owing to the shallowness
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of this phase, any erosion is injurious. Cultivated areas must be
carefully irrigated to prevent erosion.

Virtue silt loam, level phase (0-2% slopes) (VwL).—This phase
occurs principally in small scattered areas in Lower Powder Valley.
The total area is small but all of it is cultivated or partly cultivated.
Surface drainage is slow but adequate for irrigation, and the soil is
only slightly susceptible to erosion because its s opes are nearly level.
’I]'hls phase differs from Virtue silt loam mostly in having a gentler
slope.

Virtue silt loam, sloping phase (7-12% slopes) (VN).—Areas of
this phase most often occur at the foot of higher benches. The soil
is not appreciably eroded. It is similar to Virtue silt loam but more
sloping. The same kinds of crops are grown as on Virtue silt loam,
and about the same yields are obtained. This phase should be culti-
vated on the contour and carefully irrigated to forestall erosion.

Virtue silt loam, eroded sloping phase (7-12% slopes) (Vk).—
Appreciably eroded areas of Virtue silt loam, sloping phase, make
up this phase. It is similar to Virtue silt loam but has a surface soil
shghtly shallower and more irregular in depth. Most of it shows
moderate sheet erosion, but severely eroded areas and deep gullies are
rare. A few shallow gullies do occur. The phase generally occupies
slopes below higher benches and is somewhat steeper than most
cultivated areas of Virtue silt loam.

This phase should be used only for hay and pasture because of the
danger of erosion. Cultivation should be only on the contour, and

irrigation should be very carefully done in order that erosion may be
reduced.

Virtue silt loam, moderately steep phase (12-25% slopes)
(Vm) —This phase resembles Virtue silt loam but its surface soil
is somewhat shallower, stonier, and more gravelly; the upper subsoil
is browner; and the hardpan is not so thick nor so hard. Surface
drainage is rapid and internal drainage is very slow because of the
compact subsoil. The water-holding capacity is low. This phase
generally ocupies slopes just below high dissected benches.

Profile description.—The surface soil is light brownish gray or
pale-brown silt loam or loam about 9 inches deep. The upper sub-
soil, between depths of 9 and 16 inches, is brown or pale brown non-
calcareous prismatic plastic clay or clay loam. Some rounded cobble-
stones and gravel are on and in the surface soil and throughout
the upper subsoil. The upper subsoil passes into light yellowish-
brown or pale-brown loam that grades into a very pale-brown, white,
or light-gray calcareous hardpan at a depth of about 24 inches. A fter
the first 9 inches, the hardpan is rather weakly cemented. The
substratum, at a depth of 40 or 50 inches, consists of calcareous loam
or sandy loam in which there are many cobblestones and pebbles.

Use and management.—This phase is used principally for range
pasture and is best suited to that use. It is susceptible to erosion,
and nearly 25 percent of its surface soil has been lost in most areas,
Overgrazing should be prevented to reduce further erosion.

Virtue silt loam, eroded moderately steep phase (12-25% slopes)
(Va).—This phase is similar to the moderately steep phase of Virtue
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silt loam, but the surface layer isshallower. It differs from Virtue silt
loam in having a surface soil shallower, more irregular in depth,
and more cobbly and gravelly. In ad(iition, its upper subsoil is
browner and the hardpan is less thick and hard. There has been at
least moderate sheet evosion or gullying, but deep gullies are rare.
A few areas are severely eroded. The total area is small. This phase
is associated with areas of Virtue cobbly loam.

Use and management.—Practically none of this phase is cultivated.
Most of it has been badly overgrazed. The soil should be protected
from overgrazing if erosion is to be controlled and the density of the
range vegetation is to be increased.

Virtue silt loam, deep phase (0-7% slopes) (Vr¥).—This phase
differs from Virtue silt loam in having a deeper surface soil, a less
heavy and less compact upper subsoil, and a greater depth to calcareous
hardpan. It generally occurs on gentle sloping well-drained lower
terraces and alluvial fans. Surface drainage is slow to medium but
internal drainage is very slow. This phase is associated with Virtue
silt loam and Baker silt loam. It may be considered gradational
between those two soils, as it has more strongly differentiated pro-
file layers than Baker silt loam and less strongly differentiated ones
than the Virtue silt loam.

Profile description~—The surface soil is light brownish-gray or pale-
brown silt loam to an average depth of 14 inches, where it passes into
pale-brown, brown, or very pale-brown noncalcareous compact heav
clay loam of irregular prismatic structure. This heavy-texture
layer is about 10 inches thick and is underlain by very pale-brown or
pale-brown somewhat compact loam.

A very pale-brown, white, or light-gray dense calcareous hardpan
occurs at about 40 inches, but the depth to this layer ranges from 30
to 60 inches. The denser part of the hardpan is about 10 inches thick,
and underneath is a less dense layer about 14 inches thick, which rests
on stratified alluvial material.

The soil above the hardpan is rather free of stones and gravel.
Plant roots go down to the hardpan. The water-holding capacity is
good. The lower subsoil is moderately or strongly alkaline, but the
concentration is not strong enough to injure field crops.

Use and management.—Approximately 30 percent of this phase is
under cultivation. It is used principally for irrigated alfalfa and
wheat. It is a fairly productive soil, and owing to its deeper profile,
more productive than Virtue silt loam.

Virtue cobbly loam (2-129% slopes) (Va).—Areas of this soil occur
on dissected sloping alluvial fans and terraces where only a few rem-
nants of the original terraces are left. The soil is associated chiefly
with the Ruckles and other Virtue soils. Surface drainage is slow to
rapid but internal drainage is very slow. The water-holding capacity
is limited by the hardpan in the lower subsoil, which is moderately
or strongly alkaline but probably not so alkaline that it will interfere
with the growth of most crops. The natural vegetation is sagebrush
and grass, although sagebrush is reported to have been less common
before the area was settled.

Profile description—The surface soil is light brownish-gray or
pale-brown friable neutral or mildly alkaline noncalcareous cobbly
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loam to an average depth of about 12 inches. In the virgin condition
the upper 2 or 8 inches shows two distinct layers when dry—the first
vesicular and the second platy. The lower part of the surface soil
breaks into small nut-sized aggregates that are easily crumbled to weak
very fine granules. Some rounded cobblestones 2 to 6 inches in diam-
eter are in and strewn over the surface soil. Although there may be
many roots, the organic content is low. The surface soil grades into
pale-brown or brown friable heavy loam or clay loam that crumbles
easily into small nut- and pea-sized aggregates.

The upper subsoil from 16 to 22 inches 1s pale-brown, brown or very
pale-brown tough compact irregularly prismatic clay loam or clay
containing many rounded quartzite cobblestones. It passes into
somewhat similar material that breaks into irregular aggregates not
easily crumbled. The cobblestones, 8- to 6-inches in size, are lime-
coated, and streaks of calcareous material follow fissure planes in the
interstitial material.

A calcareous hardpan of cobblestones strongly cemented with very
pale-brown, light yellowish-brown, and white calcareous material
1s at a depth of about 30 inches. This hardpan is about 24 inches
thick. It is very difficult to penetrate, even with a crowbar, and
breaks into irregular horizontal fragments. It is strongly alkaline,
and most plant roots stop at its upper surface.

The hardpan rests on very pale-brown, light yellowish-brown, or
light gray calcareous loamy material containing rounded cobblestones
and some gravel. This loamy layer extends to a depth of 8 feet or
more.

Use and management.—Virtue cobbly loam is used for range pasture.
for which it is of average value. Only small areas are cultivated
because clearing off the cobblestones is too expensive. Crop yields are
lower than on Virtue silt loam. Most of the soil is best suited to
native pasture. Little irrigation water is available, and the small
supply can be used to better advantage on more permeable soils. Over-
grai.lz.ing has caused considerable sheet erosion and occasional shallow
gullies,

Virtue cobbly loam, eroded phase (2-12% slopes) (Vc).—This
phase shows at least moderate sheet or gully erosion. "Except for its
shallowness and more irregular depth, it is similar to Virtue cobbly
loam. Shallow gullies are common but deep ones are rare. The
quartzite cobblestones characteristic of Virtue cobbly loam are ver
conspicuous in gullied areas. Most of the phase has undergone mod-
erate sheet erosion, but severely eroded areas are not common.

Most of the soil is used for range pasture. It has been badly over-
grazed. Grazing should be controlled to allow an increase in the
growth and density of grasses and other pasture plants. Some areas
may need reseeding to drought-resistant grasses.

Virtue cobbly loam, eroded moderately steep phase (12-25%
slopes) (VB).—This phase shows at least moderate sheet or gully
erosion. It occurs along ravines and on hillsides below high benches
and includes some steep slopes. It is similar to Virtue cobbly loam
but its surface soil is shallower and more irregular in depth.” Also,
more cobblestones and pebbles are on and in the surface soil, and the
hardpan is not so thick nor so hard, because relief is steeper. Severe
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erosion is not common, but gullies occur in places. This phase is
used for range pasture but it has been badly overgrazed and its present
grazing value is low. Overgrazing should be prevented to allow
asture plants a better chance to Increase in growth and density.
lS)ome of the more eroded areas may need to be reseeded to drought-
resistant grasses.
WINGVILLE SERIES

Where drained and irrigated, soils of the Wingville series are
among the more productive in the area. They have formed on level
or nearly level alluvial fans, stream bottom lands, and old lake bot-
toms under poor drainage and a cover of grass and few shrubs. The
annual precipitation is 10 to 14 inches. The parent material is fairly
recent and of diverse geologic origin, but it comes mostly from basalt,
other lava racks, ar, iﬁite, anite, and related kinds of rock, and soils
formed thereon. ingviﬁg soils differ from the related Catherine
soils principally in being calcareous. They differ from the related
Baldock soils in being darker and less affected by soluble salts and
alkali. In Baker and Lower Powder Valleys the lime content of the
Wingyville soils is variable even in short distances. Wingville soils
contain some mica.

Wingville silt loam (0-2% slopes) (Wa).—The relief on this dark
or very dark soil is nearly level but generally adequate to remove
surplus irrigation water if shallow ditches are used to expedite surface
drainage. The subsoil is somewhat fine-textured, and water and air
penetrate it somewhat slowly. Nonetheless, it has good water-holding
capacity, and internal dralnage is adequate for most crops. The
gravelly substrata are waterlogged in spring and early in summer and
furnish moisture for subirrigation. Although mildly or moderately
alkaline, the soil generally does not contain excess soluble salts. Some
sa}:;s occur in the soil where it borders Baldock, Gooch, or other saline
soils.

The natural vegetation is mostly bluegrass and other grasses, in-
cluding a trace of saltgrass, some flowering plants, and a few scattered
sagebrush and other shrubs. Flags, tall ryegrass, and tulegrass grow
on wet spots, and a few willows, cottonwoods, alders, and haws grow
along streams.

Profile description.—Little or no differentiation of textural and
structural layers is evident in this soil. The upper part of the surface
soil, about 6 inches deep, is dark-gray or very dark-gray friable silt
loam. This part is black or very dark gray when moist, root-bound in
virgin areas, and crumbly when dry. The lower part of the surface
soil is a silt loam similar to the upper part in color. It breaks into
subangular easily crumbled aggregates and contains many roots. Con-
sidering both parts, the dark surface soil ranges from 10 to 30 inches
in thickness but is 18 inches thick on the average. The surface soil
in most places is calcareous and mildly or moderately alkaline. It is
free of stones and nearly free of gravel. Some mica occurs through-
out the entire surface soil.

The subsoil between 18 and 38 inches is light brownish-gray or
grayish-brown, friable silt loam or clay loam that breaks into sub-
angular easily crumbled aggregates. It is very dark grayish brown
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or very dark gray when moist, contains many fine roots and numerous
old root channels, and is calcareous in most places.

The material between 38 and 48 inches is somewhat variable but in
most places it is gray, light brownish-gray, or grayish-brown silt
loam or clay loam showing some gray and rust-brown mottlings. This
material is dark gray or dark grayish brown when moist, breaks into
large irregular easily crumbled aggregates, and is generally non-
calcareous. In places some gravel or fine sand occurs in the lower part.

Below 48 inches there are beds of grayish-brown, gray, light yel-
lowish-brown, or light olive-gray noncalcareous sand, gravel, rounded
cobblestones and finer sediments that apparently extend to a depth
of more than 10 feet in most places. The depth to this gravelly
layer ranges from 36 to 72 inches or more, and there is a corresponding
variation in the thickness of the soil layers above. Areas having
less than 36 inches of soil over the gravelly layer are classified as the
porous subsoil phase.

There is some variation from the profile described. In places
dark-gray or dark grayish-brown buried old surface soils occur in
the subsoil, and in other places a thin layer of white volcanic ash
occurs in the lower subsoil. Neither of these is typical of Wingville
gilt loam.

Use and management.—Over 80 percent of Wingville silt loam is
under cultivation, and the rest is used for native hay and pasture.
Alfalfa, wheat, oats, barley, mixed bluegrass-and-timothy hay, and
clover are the main crops. Mixed bluegrass-and-timothy hay average
g/ tons an acre under irrigation. Small areas in the Lower Powder

:lley locality are dry-farmed or farmed with subirrigation only.
Alfalfa, wheat, oats, and rye are grown. From 2 to 3 bushels of alfalfa
seed an acre are produced in these areas.

Erosion has caused no appreciable damage. The salt content of
the soil is apparently increasing slowly in some irrigated areas, and
in these drainage should be improved to prevent further accumulation
of soluble salts. The moderately high water table is inclined to make
alfalfa short-lived.

Wingyville silt loam, porous subsoil phase (0-2% slopes) (Ws).—
This phase differs from Wingville silt loam in having a coarse
graveﬁ material at a shallower depth (generally about 20 inches
from the surface) and thinner layers of soil above the gravel. It
occurs mostly in narrow belts along small streams and is often flooded
after heavy winter rains. Surface drainage is slow, and the porous
substrata are water-log%ed during winter and spring. Some salts
or alkali are in the surface soil in places, but not enough to affect
most small grains or grasses. The soil is moderately permeable to
water. The natural vegetation is mainly bluegrass, saﬁgrass, other
grasses, and a few scattered shrubs and flowering plants.

Profile description—The surface soil—a dark-gray silt loam or
loam—extends to an average depth of 14 inches. This layer is nearly
black when moist, generally calcareous and mildly or moderately
alkaline, high in organic content, and root-bound in virgin areas.
A small quantit{f of gravel generally is on the surface, but areas
with much gravel are shown on the soil map by gravel symbols.

996224— 53—
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The subsoil, between 14 and 20 inches, is light brownish-gray, gray,
grayish-brown, or light gray friable silt loam or loam containing
some gravel in the lower part. It shows traces of rust-brown and
gray mottlings and is generally calcareous and mildly to moderately
alkaline. This material is underlain by beds of noucalcareous very
porous sand, gravel, rounded cobblestones, and finer sediments. The
depth of the soil to the gravel ranges from 12 to 36 inches.

se and management.—About 55 percent of this phase is under
cultivation; the rest is used for native pasture. Cultivated areas
are used for small grains, bluegrass hay, and some alfalfa under
irrigation. The untilled areas are generally irrigated with flood-
water in spring and are also subirrigated during the summer. They
provide good pasture.

Wingville silty clay loam (02% slopes) (Wc¢).—This soil covers
a large total area. It resembles Wingville silt loam in relief, drain-
age conditions, and mineralogic origin of parent material but differs
in that the material is of finer texture. The soil contains enough
excess soluble salts to cause injury to crops only in those areas where
it borders the Baldock, Gooch, or other saline soils. Surface drain-

e is slow but adequate where the soil is irrigated and drained
(pl. 7, B). The subsoil is moderately permeable and has good water-
holding capacity. The natural vegetation consists chiefly of grass,
including some saltgrass, but there are some flowering plants and
a few sagebrush and other shrubs.

Profile description.—The surface soil is dark-gray or gray crumbly
platy silty cIa?r loam to a depth of 6 inches; below this to 18 inches it
1s silty clay loam of similar or slightly lighter color. The dark
surface soil ranges from 12 to 30 inches in depth and is black or very
dark gray when moist, sticky when wet, and fairly friable when dry.
It is free of stones and gravel.

The subsoil between 18 and 36 inches is gray, light-gray, or light
brownish-gray firm silty clay loam or clay loam, which breaks into
large subangular aggregates that crumble easily when dry. The sur-
face soil and upper subsoil are mildly to moderately alkaline and
generally calcareous.

The material between 3 and 5 feet is variable but generally light-
gray or gray somewhat mottled friable silty clay loam or clay loam
containing some gravel in the lower part. It is less calcareous than
the overlying layer and generally is mildly alkaline. It rests on
beds of light-gray, gray, grayish-brown, or light olive-brown gravel,
cobblestones, and fine sediments that are generally noncaleareous and
mildly alkaline or neutral.

Use and management.—Over 80 percent of Wingville silty clay
loam is under cultivation. The cultivated land is used mainly for
alfalfa, wheat, barley, oats, mixed bluegrass and timothy, and clover;
the rest is used principally for pasture (pl. 7, ). Bluegrass mixed
with timothy or clover produces 134 tons an acre under irrigation.

Deposition has probably exceeded erosion on thissoil. The drainage
r)n] some areas should be improved to prevent the anccumulation of
salts.

Wingville silty clay loam, gravelly subsoil phase (0-29 slopes)
(Wp).—This phase differs from Wingville silty clay loam principally
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in having the coarse gravelly material at a shallower depth. As a
result it 1s more permeable to water and has a lower water-holding
capacity. The soil occurs in small scattered bodies, mainP near chan-
nels of small streams. Relief is nearly level. The surface soil and
subsoil are generally moderately or strongly alkaline but range from
mildly to strongly alkaline. The gravelly substratum is slightly cal-
careous in the upper part but less calcareous with increasing depth.
The natural vegetation is largely saltgrass.

Profile description—The surface soil is dark-gray or gray cal-
careous silty clay loam or clay loam that extends to a depth of about
10 inches, where it passes into calcareous gray, light-gray, or light
brownish-gray clay loam that may contain a little imbedded gravel.
Stratified %eds of gravelly loam, gravel, and sand begin at an average
depth of 24 inches and apparently extend to a depth of 8 feet or more.
The depth to the gravel ranges from 14 to 86 inches, and there is
corresponding variation in the thickness of the soil layers above.

Use and management.—About 35 percent of this is cultivated.
Average yields are lower than on Wingville silty clay loam. The un-
cultivated soil is used mostly for saltgrass pasture.

ESTIMATED YIELDS

Average acre yields of grain and pasture crops that can be reason-
ably expected over a period of years under the management currently
practiced are given in table 5. These estimates were made after inter-
views with farmers and the checking of average yield statements on
file at the county agent’s office. (Farmers had submitted these state-
ments to the Agricultural Adjustment Administration, now the Pro-
duction and Marketing Administration.) Actual records of yields
by soil types were not generally available, and data for yields of hay
crops and pasture were particularly meager.



TABLE 5.—Average acre yields of principal crops to be expected under prevailing management on s0ils of the Baker area, Oreg

[In columns IR—yields under irrigation. In columns DR—yields under dry farming on land fallowed the previous year. Blank apaces
indicate crop ordinarily is not grown on the soil or is not produced under the method specified. For information on prevailing use and
management of a particular soil and its crop suitabilities and limitations, see the section on Soil Descriptions.)

Na-
Wheat Barley Oats Rye Corn Alfalfa gle‘:,' tive IZastgre
. hay under
Soil ran
condi-
IR | DR |IR |DR|IR |DR| DR | DR |IR| IR DR | IR IR tions)
Acres
per cow
month 1
Applegate clay loam. ________ 3.5
Hilly phase_ . ________.____ 5.0
Baker silt loam:
Normal2 _______________ 4.0
In Eagle Valley__________ 4.0
Coarse-textured subsoil 4.0
phase.
Eroded hilly phase___ .| | e e e e oo m e e e e 70
Eroded phase. - ... ___|. .|| e e e . 6.0
Hilly phase_ . ______ ||| o e oo m oo Lo ) | ___ 50
Level phase:
Normal? _______________ 26 | .. 28 |._-.._ 5 2 PR (S (U I 2.25 | e 4.0
In Eagle Valley_.________ 31 |.____. 40 |._.__ 47 | 52 84,25 |.o..-_ 20 |._____ 4.0
Sloping phase:
Normal? ______________ 24 |___.__ 26 |___.. [ 2 S PR RO USRI 20 | 40
In Fagle Valley___._____ 29 [o____. 37 |..___ 44 ol 48 4.0 J.____. 20 (... 4.0
Baldock loam _______________ 26 | ... 33 |----- 5255 20 [ (AU PP S b T R IR 1.25 .8
Gravelly subsoil phase..____ 20 |- 25 ... 214 IR (RRR (PURPUI 20 |l 11 1.0
Baldock silt loam _ _ .. ____.___ 28 |-, 33 ... 35 | 2.5 o 1. 25 .8
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Balm gravelly sandy loam_ __ ] __ oo }e oo e co oo e e e e e e e
Balmloam..__ ... __.._ 420 [-_--_. 430
Barnard clay loam_ . ___.____ 25 |-ooo-. 33
Eroded hilly phase_________|______|._____
Eroded phase_.____ | oo e e e e e
Hilly phase. _ _ ovccceeoa_ 820 ||| 530 |_ oo oo ee e 3820 |..___. 20 |-____
Brownlee loam_ ___..________ 524 515|533 |20 (%35 |%18 58 51.12 _____ §2.0 §1.5 |3L5 |_____.
Eroded phase_.____________ 522 | 513 (%30 (%18 (532|516 57 51.2
Eroded shallow phase_ _ __._|._..._|-.o.__
Eroded steep phase_ _ . __.__|______|._____
Shallow phase _ ..o ____{____..
Bulger silt loam_ _ . ________._ 25
Catherine loam___...___.____ 34 19| 85
Catherine silt loam:
In Eagle Valley_._._.______ 30 A 2
In Sumpter Valley. ... ____| _____|occ___|o____{_____ (7 20 O (ESURN FEUNPUIUR PP [EPRSIUPRUT NPSUPRIN: MNP R
In Baker Valley._.__.____.__ 30 16 385
Catherine silty clay loam:
In Sumpter Valley.______|___.___
In Baker Valley_.________ 30 15 35 . 3.5 3 .
Gravelly subsoil phase______ 28 [____. 32 [.__. 36 | |eeem e 3.0 |- 2.5 Jooao--
Overwash phase_ - _________} _____| . __|eco oo oo oo £3.0
Clover Creek loam.___________
Clover Creek stony loam______|______
Durkee stony clay loam.______
Eroded phase____._________| . |ooo ) e e e e e
Eroded steep phase_.______[._____
Steep phase_______________| || e e e e
Gemelay___________________ s 20 69 (830 |_____ 630 | 012 LI N S SO 2.0 [91.0°1.2 |______
Eroded phase___._____.____|______|._____
Eroded steep phase________|____..
Steep phase_ . .| e e e e e
Glasgow silt loam______..____ 20 10| 34 12 [ 35
Eroded hilly phase. . _____ |- |- | e o o
Eroded phase__._.__.._____ s 16 67 1627 | 69 |027
Gently sloping phase_______ 20 10 | 34 12 | 85
Hilly phase. _ . ___________.

See footnotes at end of table,
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TaBLE 5.—Average acre yields of principal crops to be expected under prevailing management on soils of the Baker area,

Oregon—Continued
Clo- | Na- Pasture
Wheat Barley Oats Rye Corn Alfalfa ve tive
. r hay (under
Soil ran,
con i-
IR |DR|IR|DR|IR |DR|DR| DR |IR| IR |DR| IR | IR | tioms)
Acres
per cow
Bu Bu Bu. | Bu. | Bu. | Bu Bu Tons | Bu. Tons Tons | Tons | Tons month 1
Glasgow stony loam_________ | . ool e 6.0
Eroded hilly phase_________[ | o) e e m o e e e | 80
Eroded phase______ . _______| || e e e 7.0
Tiroded steep phase________ 12. 0
Hilly phase__ . ________.___. 70
Steep phase_______________ 10.0
Glasgow stony soils_ .. ______. 25.0
Gooch silt loam______________ 1.0
Gooch silty clay loam _ .. _____ .6
Alkali phase__________.____. 1.0
Gravel pits_________ [ e e e e e
Haines silt loam__________.___ 1.0
Halfway clay:
Normal2 _________________ .5
With gravel symbols_ ______ .6
Halfway clay loam.____.______ .5
Halfway silt loam____________ .5
Hershal silt loam_ ___________ .5
Gravelly subsoil phase______ .5
Hibbard elay_ .. _______.___ 3.0
Eroded moderately steep
phase_____ e e e . 6.0
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Moderately steep phase. ___ | _ ___ |- )oo oo |eeee et e e e e e |- e
Eroded phase______________| oo | e e e e e e
Hibbard clay loam___________ 26 | e e el e 2.0
Eroded phase____. _________|_ _____|--c-._. JERURUR ERUURRUN (RSURPRUE RRRUN PRRPIRPO) [RPURUP R L7565 |||
Hibbard silt loam____________ 27 17 | e 1.25 |.._.. 2.0
Eroded phase_._. ___ | |ee oo e e e e e e e e e
Hilly phase . - . | oo e e e e e e e m e e
Hibbard stony clay - - - |- | c oo e e e e e e et e e e e e
Eroded moderately steep
phase___ e e e e e e e e e e e
Eroded phase______________{ o |ooooo e e e e mmm e e e e
Eroded steep phase_ - _ .- - || ofomo e e e e e e e
Moderately steep phase_._ - |- oo |ao oo feo o e e e e e e e e e
Hutchinson loam____._______ 25 16 30 {-__._ 21 70 (SN [ P 2.
Shallow phase_____________ 20 14 | e[| 1.7
Keating loam_____________.___ 21 131 33 |--___ 341 20 9 1.0 .. 2.5
Deep phase. _________.____ 25 17} 35 |---.-- 37} 22 9 1.2 ... 2.6
Eroded hilly phase_ ___ - ___ | | foome oo e e e e e[ a -
Eroded steep phase - - - .-~ | oo |oc e ae oo e cicfmmmeam e e e -
Gently sloping phase_______ 21 13 33 |..--- 34 20 9 .0 |---_. 2.5 1.5 .
Hilly phase_ . - . __ . _.__.____ 520 | %12 (831 |-___. 532 (519 59 1810 |----. 520 1.3 [5L5 |----..
Keating stony loam_ _______ | [ooo | |emean oo |emm e e e e e e e
Eroded phase______ | |ee e e e e
Eroded steep phase_ _ - - - |- oo |oo oo e e e e
Gently sloping phase . . ___ | focoo o facoofecc s |emaan e e e e e e e e e e - - -
Sloping phase . - - . .o} e e e e e e e e e e - -
Steep phase . . | fecmco e e e | e e e
Kilmerque loam__ ___________ 20 12 0 _|-___. 30 |__--. 9 .O |.-.__ 20 | [ fiooooC
Hilly phase. - - - oo oo oo i mm e e e m e e e e e |-
Kilmerque sandy loam________|_____ |- _|ooo_[ccoofoeonolaaaas 12 | e
Eroded steep phase _ _ . ___ |- _ | | ||| e e e e e
Hilly phase. - - - - | e e ec e e e e e e m e e e e e e e e e el
Ladd loam________________.__ 25 17 | |--o-- 40 |ooo ool 20 |oooececao oo
Alluvial-fan phase__________ 33 |- 38 |- 43§ e oo 3.5 ool
Deep phase. - - __.._._.__ 26 17 || oos Z: T 2 (S IO N S %\ N RO O
Hilly phase. . _ ...\ |l e

See footnote at end of table.
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TABLE 5.—Average acre yields of principal crops to be expected under prevailing management on soils of the Baker area,

Oregon—Continued
Clo- Na- Pasture
Wheat Barley Oats Rye Corn Alfalfa ver tl.;;'e (under
Soil ¥y ran,
condi-
IR | DR |IR |DR|{IR |DR| DR | DR | IR| IR DR | IR | IR tions)
Acres
per cow
Bu, Bu. | Bu. | Bu. | Bu. | Bu. | Bu Tons | Bu. Tons Tons | Tong | Tons | montht
Langrell gravelly loam:
Normal3_ _________________ 20 [ foooos b3 {1 Y PR N [, 45 20 |--.__. 20 |o.--.. 1.0
With stone symbols_ _______|_ | |eo || e e e e e e e 1.0
Langrellloam_ . ___._._______ 30 [oeo_- 45 |.___. 50 | 50 35 ... 20 |._.____ 1.0
Lookout clay loam___________ 24 10| 30 |-..__ 35 |----- 8| 1.0 (.___. 130 |--__. 1.5 |----_. 40
Eroded hilly phase___ ___ ___| ||l e e e et e e 6.0
Eroded phase___________ | o |oo | femm e mme e e e e e e 5.0
Hilly phase___ . ___________ 522 510 |- 832 |_____ 56 {51.0 |--.-__ 3820 [---_.. 1.3 |--oo-.. 5.0
Lookout stony elay loam______|. .. .| | oo oo e | 50
Eroded phase______ | | || e e et 6.0
Eroded hilly phase__ _ - | oo | e e e e e e 7.0
Hilly phase____ ___________ 6.0
Lun silt loam________________ 10.0
McEwen loam_______________ 6.0
Deep phase. ______________ 5.0
Moderately steep phase__.__ 80
Overwash phase. . _________ 1.0
Mehlhorn clay loam__________ 4.5
Hilly phase_ - - ____________ 7.0
Mehlhorn stony clay loam_ ___ 7.0
Eroded hilly phase__.______ g 0
0

Eroded phase______________

981
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Eroded shallow phase_ - - _ _ _|. . | oo fecmc]ee e ]e e ee e e cm e e e e e e e e 10.0
Eroded steep phase_ | oo e em e e e e e 12.0
Hilly phase_ - - - - | e e e e e e e e e m e e e 80
Moscow loam__ ____________ |l e e e e 10.0
Eroded phase____ . __ | oo e e e e e e e 1.0
Eroded steep phase. _ _ _ - __ | [ aieoe e e e e e e e e 13. 0
Steep phase_ _ - e e e e e e e 12.0
Muek._ _ . ___ .5
North Powder loam______.____ 4.0
Eroded hilly phase 7.0
Eroded phase________.______ 5.0
Eroded shallow phase:
Normal 2| e e e e e el 6.0
With stone symbols_ _____|.____ | ). oo o) e e e e 7.0
Onyxsilt loam. ... ___._._ 28 15| 35 (.___. 40 |._.-_. 10 1.5 (... . 35 |15 |ooooo|ocoo.o 2.5
Aluvial-fan phase_________. 36 18 40 |_..___ 170 DRI IR IR R 4.0 oo |aeaas 2.0
Eroded alluvial-fan phase___ 33 16 36 |-_-.-_ 40 | oo ]meo 35 || 2.0
Gravelly subsoil phase______ 25 14} 30 |..__. k-1 70 (IR [ (NI U 2.5 || |aeoes 2.5
Placer diggings_ - _ - | |ecc o ecca o mmn e mm e e e oo e e e e
Powder silt loam____.___.___.__ 28 15| 35 |-__.. 40 |- 10| 1.6 |-.._. 9 T R PR I 3.5
Riverwash_ _ || e e o] m e e e e e e e e e e
Rouen stony loam_ __________|.____ .\ ____ e eeoe e aeas SR [N PRUUIPIY RPN ISP 10.0
Steep phase_ _ . _ | e e e e e e e e e e ) e 12.0
Rough broken and stony land |- ___ | |- fo | |em | e oo e e e 25.0
Ruckles loam_____________.___ 814 LI A R 828 | ... s7 (1.0 |.___. $2.0 [..____ $1.2 |_____. 4.0
Deepphase________________ 615 L 7 PR S 030 ...-- 681010 [..__. $2.0 |(...__. 61.2 (.__.__ 4.0
Eroded hilly phase_ _______ | __ | ) e e ) e e e )L 6.0
Eroded phase_____.___._____ 612 86 | .- 622 |.__.. 861910 |[...__ 82.0 |..._.. $1.2 |___.__ 50
Eroded steep phase_ _ _ . ___|__ . _ [ foo e e e e 8.0
Hilly phase. - .. __.____._ 6612 | 566 | ___ |- doooi]aaaoo LICT 7 DRSS RUUNPI (SRRSRINU SRS PRSI RPN 5.0
Steep phase - ___ | e e e e ] e e e e e e 7.0
Ruckles stony loam, eroded
steep phase___.___________ 9.0
Salisbury gravelly loam 35
Salisbury stony loam.______.___ 4.0
Springdale fine sandy toam____} 20 ! ____ .\ ____I.___)V 30! ___V ol ______l____v 20 ' ____ . _____l_____ 3.0

See footnotes at end of table.
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TaBLE 5.—Average acre yields of principal crops to be expected under prevailing management on soils of the Baker area,

Oregon—Continued
Clo- | N3 | pasture
Wheat Barley Oats Rye Corn Alfalfa ver tive (under
. hay
Soil ran,
condi-
IR |DR |IR |DR|IR|DR|DR| DR |IR| IR DR | IR | IR tions)
Acres
per cow
Bu Bu Bu. | Bu. | Bu. | Bu Bu Tons | Bu. Tons Tons | Tons | Tons | month!
Springdale gravelly sandy
loam._ _..__________________ 13 | |- 23 .___. 8 | fo___. L25 | |o____ 4.0
Springdale stony sandy toam.__|______|______|_____|_____\__ .| |||t 5.0
Springdale very fine sandy
loam _ ______ . _____________ 31 |_._.__ 35 ... 38 |.___. 13 | .. 3.5 | .. 3.0
Stanfield silt loam____________| _____| _____l_____\_ A\ AlTTT .8 1.5
Turnbow stony elay__________|_____ (oo |o_ | (oot oToITTT I T 6.0
Eroded phase______________|______ | | )| |||t T 7.0
Umapine sitb loam_ __________ | ____|_____ | . ||| |ty 7 1. 25
Underwood loam:
Normal2________________|.____ | ______ 30 ||| __ L3 o |o__._. 8.0
With rock outcrop sym-
bols__ e e e e e 12.0
Steep phase_______________ | b ||| | LT 10.0
Underwood stony loam_______}_ _____j______| ____\ ____| ____| ) T 12. 0
Virtue cobbly loam__________|_____ | o o | 4.0
Eroded moderately steep
phase .|| 7.0
Eroded phase_.____________t____ il bl |l 5.0

8€1
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Virtue sil loam____......._.. 18 - 2K S PR, 30 |-----
Deep phase_ _____.________ 24 10 oo ]eeeae 35 [-----
Eroded moderately steep

phase. . o____.___
Eroded phase . _.____
Eroded sloping phase__.____
Level phase_ - ...
Moderately steep phase
Sloping phase__ _ . ._______.

Wingville silt loam__..________
Porous subsoil phase_...___

Wingville silty clay loam______
Gravelly subsoil phase______

... Ropege e
MU UOOOOOO »;i@

1 Acres-per-cow-month, used to express the carrying capacity of
pasture land, is the number of acres necessary to carry 1 cow or
mature steer for a month. The grazing season in the Baker area is
usually 5 months, and the annual carrying capacity of & soil is there-
fore obtained by multiplying its monthly capacity by 5. For
example, if 2 acres of a given goil will carry 1 cow for a month, the
number of acres of that soil required to carry 1 cow for the grazing
season will be 5 timea 2 acres, or 10 acres,

3 The soil as it normally occurs in most areas.

8 Total yield in three cuttings.
4 Yield in better drained areas.
¢ Yield in less sloping areas.

¢ Soil is ordinarily not cultivated.
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Much difference of opinion prevails as to the grazing capacity of
range land. The ranchers generally report the highest grazing
capacities. The Forest Service, the Grazm% Service, and the Soil
Conservation Service have made studies of grazing capacities of
range lands in the area. Consideration was given to all available
data in estimating the grazing capacity of the various soils, but perhaps
most weight was given to the Forest Service data, as that agency has
made intensive studies of the grazing capacity of range land for a
period of more than 25 years.

The yields given in table 5 are average acre yields that are likely to
be obtained by using the common farming practices of the area.
Such common practices do not include application of commercial
fertilizer, and little manure is applied. For the irrigated crops,
yields are assumed to be those obtained when irrigation water is
available for grains until about June 1, and for alfalfa until about
July 1. Crops grown by dry-farming are assumed to be on land
fallowed the previous year. {'he grazing capacity is assumed to be
under range conditions and is stated as soil acres a cow month
éSA/CM s the standard locally used by the Forest Service and the

razing Service. The figure given in the table is the estimated num-
ber of acres required to furnish pasture for one cow or mature steer
for one month.

The average expectable yields given in table 5 will not be obtained
every year, because weather differs from year to year. Also, the
yields cannot be expected on every farm or field, for management
practices differ from farm to farm and the productivity of each soil
shows some variation.

The productivity of land is influenced mainly by climate, the soil
#inclu ing drainage and relief), and management. No one of these

actors (%perates separately from the others. Crop yields over a long

eriod of years are used as evidence of productivity wherever available.

onetheless, crop yields will vary according to the kind of manage-
ment the soil receives. Some farmers will consistently get higher
yields than those given in table 5 because they use soil management
practices and systems of cropping more efficient than usual. Others
who are not managing their soils so efficiently will get lower yields.

The farmer can use the yields shown in table 5 to determine how
good or how poor a job he is doing. By learning the names of the
soils on his farm and then finding out what average yields farmers in
the Baker area are likely to obtain according to past experience, a
farmer can compare his own yields with those considered average
for hissoils. If, on the average, his yields fall very far short of those
given in table 5, he may conclude his management practices are respon-
sible, and that a change in management may increase yields.

SOLUBLE SALTS AND ALKALI IN SOILS

The soluble salts most common in soils of the Baker area are
chlorides, sulfates, and carbonates of sodium, and to a lesser extent,
chlorides and sulfates of magnesium and calcium. The excess soluble
salts not distinctly alkaline are sometimes called white alkali because
of the white efflorescence they form on the soil when dry. White
alkali consists of neutral or slightly alkaline salt,s—mostf’y sodium
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chloride, sodium sulfate, and magnesium sulfate—and does not have
a corrosive effect on plants nor a high deflocculating action on soils.

Alkali soils are caused by adsorption of sodium from the soluble
salts onto soil colloids. en salts are leached from an alkali soil
the adsorbed sodium disperses the soil colloids. The organic colloids
also disperse and often create a characteristic dark-brown or black
stain on the soil surface that has given rise to the local term “black
alkali.” When colloidal dispersion takes place the soil becomes almost
impermeable to water and air, and plants survive with difficulty or
die. Reclamation is difficult and involves the use of chemical amend-
ments, organic supplements, and careful management of water and
tillage. Drainage is essential.

A number of factors have contributed to the accumulation of salts
and alkali in some of the soils in this area. The rainfall is low, and
therefore less soluble salts are leached from the soil. Other factors
contributing to salt and alkali content are (1) the high rate of evapora-
tion and the capillary rise of water from a high water table, (2)
poor drainage, and (8) the accumulation of soluble mineral products
weathered from rocks and brought in by water flowing from higher
elevations. Many hot springs in Baker Valley have contributed large
quantities of very strongly alkaline salts to poorly drained and
irrigated soils.

ield indications of salt and alkali content in soils, such as the
amount and kind of vegetation, the color and structure of the soil,
and the presence of crusts of salts on the surface, are verified by the
electrolytic salt bridge and pH determinations made in the field
and laboratory. The reaction, or pH value, is indicative of the con-
centration of salts and alkali. ~All soils in the Baker ares containing
harmful accumulations of soluble salts or alkali are strongly alkaline
in reaction and have a pH of 8.5 or above. On the basis of all
information, soils are separated according to different degrees of
salt and alkali content.

Areas strongly affected by salts and alkali generally have a cover of
salt-tolerant plants, principally saltgrass, alkali-grass, and wild bar-
lei. In some places the surface concentration of both neutral and
alkaline salts is high enough to prevent growth of any vegetation,
Such areas may have a smooth hard salt-crusted surface or s fluffy
spongelike appearance. Where exchangeable sodium is present, the
goil may be deflocculated and its subsoil may be dense or compact and
very slowly pentrated by roots and water.

ome soils have little if any excess soluble salts in their surface
goil but, nonetheless, a high content of such salts in their subsoil.
Areas of this kind may support a good stand of sagebrush and grass
because the surface soil permits thrifty growth.

The strongly alkaline soils of the Baker area include the Stanfield
and Haines solls and many areas of the Umapine soil. They have a
high content of salts, & strongly or very strongly alkaline reaction,
and invariably contain exchangeable sodium.

Soils moderately affected by salts or alkali usually have a better
vegetative cover and better structure than those strongly affected.
They may or may not contain salts or alkali in their surface soil.
Uma{)ine soil in many places is characterized by moderate content
of salts and alkali, as are some areas of the Gooch and Baldock soils.
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Certain areas of the Baldock, Powder, and Balm soils have only a
slight content of salts. Crops do fairly well on these areas, but care
must be exercised in controlling moisture conditions, and sufficient
water must be applied to keep the salts and alkali below the root zone.

Salts may also occur in areas in soils normally free of soluble salts,
as for example, in the Wingville soils. There may be a few saline
areas included in these soils where they border soils containing
fﬁ)preclable quantities of salts. The included areas are indicated on
he malp b{ salt and alkali symbols. The noncalcareous soils, as for
example the Catherine, Onyx, and Halfway, are free of injurions
quantities of salts.

Reclaiming a saline or alkali area requires consideration of (1) con-
centration of soluble salts; (2) drainage conditions; (3) composition
of the irrigation water; (4) presence of lime or gypsum in the soil;
and (5) content of exchangeable sodium in the so1l (4).

Total content of salts in a soil does not always determine the feasibil-
ity of reclamation and use. Even if the salts are removed, such
factors as poor soil structure and dense highly dispersed subsoil may

ersist and limit yields. For example, heavy-textured soils and those

aving dense claypans, hardpans, or compact subsoil layers are difficult
to reclaim because these layars restrict penetration of water, and conse-
quently the rate of percolation is so slow as to prevent effective leachin
of the soluble salts. The cost of reclaiming such soils is usually so hig
as to be almost prohibitive. In general, soils with a high content of
exchangeable sodium, poor drainage, and a dense subsoil are excep-
tionally difficult to reclaim. Stanfield soil is in this category.

Soils that contain soluble salts and have a subsoil not too dense or
too high in exchangeable sodium can be reclaimed readily but require
improved drainage and gypsum or sulfur. When calcium from
gypsum or from the action of sulfur has replaced the exchangeable
sodium, the soil may be leached by copious irrigation. The quantity of
gypsum or sulfur required depends on the exchangeable sodium con-
tent. Reclaiming an acre-foot of soil (4,000,000 ounds? requires 0.32
ton of sulfur or 1.7 tons of gypsum for each milliequivalent (m. e.) of
exchangeable sodium per 100 grams of soil (71).

Soils having a slight content of salts generally can be reclaimed and
used for general agriculture if conditions of drainage and calcium
saturation are favorable. Some soils in Lower Powder Valley have
been partly reclaimed by alternate leaching and drying.

The irrigation water in Lower Powder Valley is well suited to the
reclamation of alkali soils because it contains a moderate content of
soluble salts. The use of pure water on salty or highly calcareous
soils causes a rapid rise in pH, which in turn causes the soil to
deflocculate, or “freeze up” as farmers say, and become relatively
impervious to moisture.

IRRIGATION AND WATER SUPPLY

In the Baker area irrigation is generally necessary for successful
production of crops where the annual precipitation is less than 12
or 13 inches. Precipitation is closely related to altitude, direction
and distance from high mountains, and air drainage, or wind cur-
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rents. Generally, the precipitation increases irregularly with in-
creasing altitude. Eagle Valley, with average altitude of 2,200 feet,
has strong air drainage and an annual precipitation of 9 to 10 inches.
Pine Valley, surrounded by mountains and with limited air drainage,
is only about 10 miles from and slightly higher than Eagle Valley
but has an annual precipitation of over 17 inches.

As in most parts of the West, the water supply is not adequate to
irrigate all the land available. The shortage of water has been the
cause of much litigation. Eagle Valley has an ample supply of water
from Eagle Creek. A depensable supply of water for ti)\e irrigated
parts of Lower Powder Valley is furnished by Thief Valley Dam,
completed in 1932. This dam has a reservoir capacity of 17,400 acre
feet.

The irrigation water for Baker Valley comes from the Powder River
and a number of smaller streams heading in the Blue Mountains.
These streams provide much floodwater in early spring and a dimin-
ishing supply until July, after which time water 1s relatively scarce.
Much water in the Powder River goes to waste during winter. The
erection of dams above Baker to conserve this water has been proposed
various times, but this has been discouraged by high estimated costs
and other objections.

Water of good quality for stock is obtained almost entirely from
irrigation ditches in the irrigated areas. Stock water on the range
has been scarce after the subsiding of spring freshets, but this short-
age has been partly overcome in recent years by buiiding dams and
drilling wells. On farms near the foothills domestic water of ex-
cellent quality is obtained from springs. Elsewhere water of variable
quality 1s obtained from wells. The well water contains considerable
alkali in some places. Some difficulty has been experienced in getting
well water at reasonable depths on higher benches in Eagle Valley.

At Jeast six hot or warm springs are in the area surveyed, and there
are many others in the surrounding region. These springs are valued
for recreational purposes but have caused a detrimental accumulation
of soluble salts in the soils l{ing below. Most water from these hot
springs is very strongly alkaline (pH about 9.5).

The irrigation water is of good quality except on the west and south
sides of Baker Valley, where some of the water is strongly alkaline
because it is contaminated by soluble salts from hot springs.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent soil materials deposited or accumulated by
geologic agencies. The characteristics of the soil at any given point
depend on (1) the physical and mineralogical composition of the
parent soil material, (2) the climate under which the soil-forming
material has accumulated and existed since accumulation, (3) the

lant and animal life in and on the soil, (4) the relief, or lay of the
and, and (5) the length of time the forces of development have acted
on the material.

Climate and vegetation cha.n%e the parent material from an inert
heterogeneous mass to a body having more or less definite genetic
morphology. Their action on the parent material is hastened or
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hindered in varying degree by the relief, which governs to some ex-
tent runoff, natural erosion, movement of water through the soil, and
the natural vegetation. Throughout the genesis of soil, time brin
about changes; hence, age is a factor In soil development. The
degree to which the soil develops depends not only on the time but
on the rate at which the forces of climate and vegetation act, the
effect of these forces, in turn, being regulated by the relief and parent
material.

The parent materials of the soils of the Baker area are of three
general classes: (1) Bedrock residuum; (2) old fluviatile and lacus-
trine deposits; and (3) recent or young alluvial and lacustrine de-
posits. A small quantity of wind-blown material occurs along the
western border of Baker Valley. The upper parts of many of the
soils probably were influenced 1n varying degree by loessal or loess-
like accumulations.

The residual rocks include large areas of extrusive, or lava, rocks;
large areas of highly altered rocks, such as argillite, greenstone, and
serpentine; considerable areas of intrusive rocks, such as granites
and diorites; and smaller areas of weakly consolidated sedimentary
rocks, such as diatomite and conglomerate.

Owing to its varied mineral resources, the area has been of much
interest to geologists (7, 6, 8). The country rock is in general very
hard and extremely resistant to weathering. For this reason most
soils on bedrock are shallow. The old fluviatile and lacustrine de-
posits are comparatively young geologically (7) ; but they have given
rise to mature or moderately old soils that appear to have received
the full influence of their climatic environments. As a general result,
soil profiles are strongly developed in areas of smooth relief where
natural erosion has not been active. In areas with steep slopes where
natural erosion has been more active the soil profiles show only mod-
erate development.

ENVIRONMENT AND CHARACTERISTICS OF SOILS IN THE BAKER AREA

The soils of the Baker area have developed from a variety of parent
materials and under a wide range of environmental conditions, and as
a result they are extremely varied. The area includes extensive sage-
brush-covered hills and several intermountain basins of low relief.
The western part extends into the forest on the Blue Mountains, and
the northeastern part reaches into the foothills of the forested Wal-
lowa Mountains. The strong and varied relief has a marked influence
on the climate, vegetation, and soils.

The climate is of a continental type, but modified by air currents
from the Pacific Ocean. The average annual precipitation ranges
from 9 inches in the eastern part of the area to more than 45 incﬁZs
in the mountains. Most of the precipitation falls between November
and May. The summers are dry.

Where the average annual precipitation is less than about 13 inches
and the natural vegetation is big sagebrush (Artemisia tridentata)
and grass, light-colored zonal soils of the Brown great soil group®

*For a discussion of the great soil groups see Solls and Men, U. 8. Dept. Agr.
Yearbook of Agriculture, 1938 (10).
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have developed. Where the average annual precipitation ranges
from 13 to 22 inches, both limits being approximate, the natural vege-
tation ranges from grass and sagebrush to grass and scattered trees.
Here the zonal soiFsr range from somewhat dark-colored Chestnut
soils to dark-colored Prairie soils. Areas receiving more than 20 to 22
inches of precipitation generally are forested with conifers, and the
zonal soils are the light-colored Podzolic or Brown Forest soils.

Where the soils are underlain by bedrock and formed under a sage-
brush and grass vegetation, the character of the rock has had a striking
influence on the accumulation of calcium carbonate in the soil profile.
Soils underlain by gabbro, basalt, andesite, phonolite, trondhjemite,
biotite-quartz diorite, and limestone have a moderate or strong ac-
cumulation of lime in the lower part of the subsoil. Soils developed
upon argillite, tuff, diatomite, metagabbro, and serpentine have slight
lime accumulation in the lower subsoil. Soils developed upon albite
granite and greenstone in most places do not contain sufficient lime in
any part of the subsoil to effervesce when dilute hydrochloric acid
is applied.

CLASSIFICATION OF SOILS

The soil series of the Baker area are classified by great soil groups
and soil orders (zonal, intrazonal, and azonal) in table 6, and tﬁe
principal soil-forming factors are listed for each series. Some of the
soil series are not typical of any great soil group now generally ac-
cepted and are therefore listed with the great soil group they most
nearly resemble. The classification is therefore tentative, and further
study may indicate the need for changes in the classification, and even
in the names of some of the great soil groups. The column headed
Remarks in table 6 shows which soil series have characteristics of or
transitional to other great soil groups or orders and also gives other
pertinent information, as, for example, the occurrence of hardpan
and alkali. Some of the soils formed under forest vegetation are
listed as unclassified. Further study is necessary to classify them
properly in great soil groups.



TaBLE 6.—S0il series of the Baker area, Oreg., classified by orders and great soil groups, and the principal factors
in their formation

ZoNAL So1Ls

Gre:ntdsggrir;) UP | Natural vegetation Parent material Relief di?rtll;?ell ﬁx:i;%;; Remarks
Brown: Inches
Baker____.___ Sagebrush and grass_)| Old mixed alluvium, | Gently sloping | Good..._._... 9-14
mostly from basalt, to hilly.
argillite, and gran-
ite 2
Barnard______[_____ do_.______..__ Stratified weakly con- [_____ do_._______|.._.__ do______.._ 9-12 | Contains a calcium car-
solidated gravel, bonate hardpan.
clay, tuff, diatomite,
and basalt.
Durkee_______[_____ do__.______.__ Argillite residuum. . ___ Hilly to steep__.|._.__ do._.___.__ 10-14
Glasgow.._.._. Sagebrush, grass, | Voleanic-tuff residuum_| Undulating to |..___ do___..___ 10-14 | Noncalcareous in places;
and in places steep. somewhat transitional
some bitterbrush to Chestnut soils and
and mountain- may include areas of
mahogany. Chestnut soils.
Hutchinson___| Grass and sage- | Old alluvium, mostly | Gently sloping |[...._ do___._._.___ 11-14 | Mostly noncalecareous;
brush. granitic or dioritic.? to sloping. somewhat transitional
to Chestnut soils and
may include areas of
Chestnut soils.
Lookout_____. Sagebrush and grass.| Basalt or andesite re- | Undulating to {.-__. do__._.___ 9-12 | Contains a calcium car-
siduum. hilly. bonate hardpan.
North Pow- |[_._.__ doo____.____.__ Biotite-quartz diorite |.._.__ do. .. ____|._._. do__.._... 10-14
der. or granite residuum.?
Ruekles. _____|.__.. do ... Basalt, andesite, or | Gently sloping |-._.__ do__.____. 10-13

gabbro residuum.

to steep.

9¥%1
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Clover Creek..

Salisbury

Grass and sage-
brush.

Grass and sage-
brush; consider-
able bitterbrush
and mountain-
mahogany.

and sage-

See footnotes at end of table.

Old mixed alluvium
and lacustrine mate-
rial, mostly from ba-
salt, granite, quartz,
argillite, and green-
stone.

Old aliuvium, mostly
from granite and
quartz.?

Limestone residuum...

Basalt, phonolite, or
andesite residuum.

Old mixed alluvium,
mostly from argillite
and quartz.

Greenstone residuum.. .

Old mixed gravelly
alluvium, mostly
from argillite mixed
with basalt and gran-
ite material.

Nearly level to
moderately
steep.

Undulating_ _ ...

Gently rolling
to hilly.

Gently rolling
to steep.

Undulating to
rolling.

10-13

13-15

13-15

13-16

i3-16

11-16

13-15

Contains a caleium car-

bonate hardpan.

Vary from a typical Chest-

nut soil in being noneal-
careous in most places
and in containing a
hardpan; somewhat
transitional to Brown
soils and may include
areas of Brown soils.

In places somewhat tran-

sitfonal to Brown soils
and may include areas
of Brown soils.

Vary from a typical Chest-

nut soil in being non-
calcareous in  most
places; somewhat tran-
sitional to Brown soils
and may include areas
of Brown soils.

Contain a hardpan.

NODIYHO ‘VEYV IMVd
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TaBLE 6.—8oil series of the Baker area, Oreg., classified by orders and great 8oil groups, and the principal factors
in their formation—Continued

ZoNAL SoiLs

Great soil group . . . Natural Precip-
and series Natural vegetation Parent material Relief drainage ! itation Remarks
Inches
Turnbow.___.._ Grass____._____.__ Serpentine residuum. ._| Rolling to steep_| Good___ ______ 12-16 | Vary from a typical Chest-
nut soil in being non-
calcareous in  most
places.
Prairie:

Applegate_ ___| Grass, some bitter- | Old mixed alluvium, | Gently sloping |[_____ do___.____ 17-25
brush, and a few mostly from basalt to hilly.
trees and shrubs. and granite.

Brownlee____._ Grass and sage- | Albite granite resid- | Undulating to | ___. do_______. 15-21 | Included are areas re-
brush; some bit- uum. steep. sembling Chernozem or
terbrush and a Chestnut =oils, but these
few pines in areas are noncalcareous
places. partly because of a de-

ficiency of calcium in
parent material. Ex-
cept for being noncal-
careous, included areas
most nearly resemble
Chestnut soijls.

Halfway._.____ Grass and in places | Old mixed alluvium, | Level, nearly | Imperfect to | 17-25 | Somewhat transitional be-
a few shrubs and mostly from basalt level, or moderately tween Prarie and Humic
trees. and granite. slightly  de- good. Gley soils.

pressed.
Ladd.._.__._.__ Grass and sage- | Old alluvium, mostly | Gently sloping | Good.. .. _ ... 15-19

brush.

from granite and
diorite.

to hilly.

871
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Mehlhorn_____

Unclassified:
Kilmerque_...

Springdale____

Underwood._. .

Grass, shrubs, and
a few trees.

Grass, bitterbrush,
sagebrush, and a
few aspens, haw,

and ponderosa pine.

Ponderosa pine for-
est, in places
mixed with other
trees.

Ponderosa pine for-
est.

weedoo .
Ponderosa pine
mixed in places

with larch and

r.
Open ponderosa
pine forest.

Ponderosa pineforest

in pl mixed
with larch and fir,

Mixed alluvium, most-
ly granitic, but some
basaltic and green-
stone material.

Basalt residuum_______

Biotite-quartz diorite
residuum.?

Old mixed alluvium,
mostly from granite,
basalt, and argillite,

Albite granite residuum_

Argillite residuum 2____

Sandy over gravelly
mixed alluvium
mostly from granite
and argillite.?

Basalt or other basic
igneous residuum,

Gently sloping. .

Gently sloping
to steep.

Nearly level to
gently slop-
ing.

Rolling to steep.

Somewhat ex-
cessive.

17-25

15-25

18-30

20-25

20-30

20-35

12-20

20-30

Transitional to Alluvial
sojls and may include
Alluvial soils; also may
include areas resembling
Chernozem or Chestnut
soils but these areas are
noncalcareous partly be-
cause of deficiency of
calcium in the parent
material. Except for
being noncalcareous in-
cluded areas most nearly
resemble Chestnut soils.

Transitional between
Brown Forest and
Brown Podzolic soils.

Transitional between
Gray-Brown Podzolic
and Brown Forest soils.

Do.

Owing to youth and the
coarse parent material,
somewhat transitional
between Alluvial and
Brown Podzolic soils.
Resemble Brown Forest
soils.

See footnotes at end of table.
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TasLE 6.—80il series of the Baker area, Oreg., classified by orders and great soil groups, and the principal factors
in their formation—Continued

INTRAZONAL SoI1LS

i . . . N al Preci
Gre:rfdsggrigéso UP | Natural vegetation Parent material Relief d;-a?:;:;e ' itatioel- Remarks
Solonchak: Inches

Baldock._._.___ Grass and some | Recent to young me- | Nearly level or | Imperfect or | 9-13 | Where less saline, some-
sagebrush, dium-textured mixed level. poor. what transitional to
wood, or rabbit- alluvium and lacus- Alluvial or Humic Gley
brush in places. trine material, chief- soils.

ly from basalt, argil-
lite, and granite.

Gooch______. Grass; much salt- | Recent or young me- |_____ do___.._._. Poor______.___ 10-13 Do.
grass in places; dium to clayey tex-
some greasewood tured mixed alluvium
and rabbitbrush or lacustrine mate-
in patches. rial, mostly from ba-

salt, argillite, and
granite.

Haines_______ Saltgrass and in | Recent, or young, | Level_ _________|.___. do___..__. 10-12 | Most soils affected by al-
places some mixed alluvium and kali.
greasewood. lacustrine material,

mostly from basalt,
granite, and argillite,
including voleanic
ash.

Stanfield_ _ . __ Greasewood, salt- | Recent or young me- |_____ do_ . ____|---__ do___.__._._ 9-13 | Most soils affected by al-
grass, and rabbit- dium-textured mixed kali; contain a ground-
brush. alluvial and lacus- water hardpan.

trine material, mostly
from basalt, granite,
and argillite.
Umapine_.___ Saltgrass and some |__._. do. . |ea--- do_. .. |o--_. do_...___. 9-12 | Most soils affected by al-

greasewood and

rabbitbrush.

kali.

0ST
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Solonetz:

Lun__.__.___. Greasewood, sage- | Somewhat old mixed | Nearly level_.__| Poor or imper- | 10-12 | Solodized-Solonetz in most
brush, rabbit- alluvium and lacus- fect. places.
brush, and salt- trine material, mostly
grass. from basalt, granite,

and argillite.
Humic Gley:

Catherine__.__| Grass and few | Recent or young me- | Level or nearly | Imperfect or | 11-25 | Noncalcareous; somewhat
shrubs. dium-textured mixed level. poor. transitional to Alluvial
alluvium or lacus- soils.

trine material, mainly
from basalt, granite,
and argillite.

Hershal ______ Grass; a few decid- | Recent medium-tex- [.___. do..._-____ Poor______._._ 17-30 Do.
uous trees along tured over coarse-
streams. textured mixed allu-

vium, mostly from
granite, basalt, and

argillite.
Wingville_____ Grass and few | Recent or young me- [____. do. oo |-aool do_....__. 10-14 | Calcareous.
shrubs. dium-textured mix-

ed alluvium or la-
custrine material,
mainly from basalt,
granite, and argillite.

See footnotes at end of table.
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TasrLe 6.—Soil series of the Baker area, Oreg., classified b y orders and great soil groups, and the principal factors
in their formation—Continued

AzoONAL SoiLs

Gr?l;c,dszlelr%gup Natural vegetation Parent material Relief dy:i'!t]l;gzl, ﬁf&lgg Remarks
Alluvial: Inches
Balm_.___._. Grass; in places | Recent medium-tex- | Nearly level or Poor__.__._____. 9-12 | More or less hydromor-
sagebrush or tured over coarse- level. phic; may be saline.
greasewood; and textured mixed al-
a few deciduous luvium, mostly from
trees along basalt, granite, and
streams. greenstone.
Onyx........| Grass and sage- | Recent —medium-tex- | ... do.______.. Good to moder- 10-13
brush. tured mixed alluvi- ately good.
um, mostly from ba-
salt, argillite, and
granite.
Powder______|-____ do__________.__ Medium-textured |--.__ do__confeaoas do.._..___ 10-13 | Transitional to Brown

mixed alluvium,
mostly from basalt,
argillite, granite, and
greenstone.

soils.

! The natural drainage classes include: (1) Excessive, (2) some-
what excessive, (3) good, (4) moderately good, (5) imperfect or

somewhat poor, (6) poor, and (7) very poor.

covering of loess.

1 In places the upper part of the soil may be derived from a thin

(441
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ZONAL S0ILS

A zonal soil is any one of the great groups of soils having well-
developed soil characteristics that reflect the influence of the active
factors of soil genesis (10)—climate and living organisms, chiefly
ve%etation.

he zonal soils in the Baker area are members of the Brown, Chest-
nut, and Prairie great soil groups, plus several soil series unclassified
as to great soil groups.

BROWN BOILS

The Brown great soil group is made up of soils having a grayish-
brown to light brownish-gray or pale-brown nearly neutral noncal-
careous platy surface soil and a browner more alkaline finer textured
subsoil in which there is a distinet horizon of lime accumulation
below depths of 114 to 214 feet. The Brown soils formed under (1)
a sagebrush and grass vegetation, (2) an annual precipitation of 9
to 13 inches, and (3) an annual temperature of 45 to 49° F. Dry
summers and cold somewhat snowy winters were climatic factors
influencing soil formation. The soil series belonging to this group
are the Baker, Barnard, Durkee, Glasgow, Hutchinson, Lookout, North
Powder, Ruckles, and Virtue.

The Baker series is representative of the Brown great soil group.
Following is a ﬂEroﬁle description of Baker silt loam about 2 miles
northwest of Baker (NW14NE1 sec. 13, T. 9 S., R.39E.) :

A;: O to § Inches, grayish-hrown (10YR 5/2)° weakly root-bound soft
easily crumbled silt loam; top inch faintly vesicular; material in
next 2 inches has weakly developed very fine platy structure and
crushes into weak very fine granules or single grains; layer very
daHrk6 gxl'gylsh-brown (10YR 8/2) and very friable when moist.
pH, 6.7%.

A, § to 13 inches, graylsh-brown (10YR 5/2) slightly hard silt loam of
weakly developed fine and very fine granular structure; layer con-
taing few pebbles and many fine roots and is very dark grayish
brown (10YR 3/2) and very friable when moist. pH, 6.8.

B, 18 to 19 inches, grayish-brown (10YR 4.5/2) prismatic clay; tops but
not the sides of the prisms are covered with gray material ; prisms
(about 1 inch wide and 4 inches high) are tough, difficult to pene-
trate, and break into dense very hard strongly developed fine
nuciform aggregates; material is mostly noncalcareous, contains
few pebbles, and is dark grayish brown (10¥R 4/2) and firm when
moist. pH, 8.8.

Byea 19 to 28 inches, grayish-brown (10¥YR 5/2) clay; material contains
white streaks and spots of lime, breaks into strongly developed
rough dense hard angular fine nuciform aggregates, and Is rather
difficult to penetrate with a crowbar; layer is dark grayish brown
(10YR 4/2) and irm when moist. pH, 8.3.

Byea 28 to 32 inches, pale-brown to brown (10 YR 6/8 to 5/8) silty clay
loam containing many segregated streaks of white lime; material
breaks into hard slightly dense moderately developed fine nuciform
aggregates, contains a few roots, and is brown to dark brown (10YR
6/8 to 4/3) and firm when moist. pH, 8.2.

Cica 82 to 37 inches, pale-brown to light yellowish-brown (10YR 6/3 to
6/4) loam containing much segregated white lime ; material is hard,

? Symbols in parentheses are Munseﬁ color notations.
* pH determinations by L. T. Alexander, Bureau of Plant Industry, Soils, and
Agricultural Engineering, U. 8. Department of Agriculture.
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slightly dense, moderately fine nuciforis, and rather difficult to
penetrate with a crowbar; layer is brown to dark brown (10YR
5/3 to 4/3) and friable when moist. pH, 7.8.

Czea 87 to 50 inches, light yellowish-brown (10YR 6/4) silty clay loam
containing much segregated white lime and few pebbles:; material
is difficult to penetrate with a crowbar, breaks into rough sub-
angular hard fine nuciform aggregates, and is yellowish brown
(10YR 5/4) and friable when moist. pH, 7.6.

Csea B0 to 75 inches, light yellowish-brown (10YR 6/4) faintly calcareous
clay loam; material breaks into hard or slightly hard subangular
fine nuciform aggregates and is brown to yellowish brown (10 YR
6/3 to 5/4) and friable when moist. pH, 8.1.

Ciwx 75 to 83 inches, light yellowish-brown to light yellowish-gray (2.5Y
68/4 to 6/2) highly calcareous massive loam; material contains
many subangular and rounded pebbles and is light olive brown to
g:éaylsh brown (2.5Y 5/4 to 5/2) and very friable when moist. pH,

Cien 83 to 97 inches, light yellowish-brown to light yellowish-gray (2.5Y
6/4 to 6/2) calcareous slightly hard massive silt loam; material
easily penetrated and is light olive brown to grayish brown (2.5Y
5/4 to 5/2) and very friable when moist. pH, 8.5.
Where this profile was taken, the altitude is 8,450 feet, the annual
precipitation is about 13 inches, the relief is undulating (about
3-percent slopes), and surface drainage is slow. The natural vege-
tation is big sagebrush, grass, and some rabbitbrush. A nearby field
was in dry-farmed wheat when the samples were taken. The soil is
derived from old alluvial-fan material of mixed origin, principally
from basalt, argillite, granite, and soils formed thereon. Possibly
the surface soil is influenced by loessal or loesslike material. Me-
chanical analyses of this soil profile are given in table 8, in the section
on Physical and Chemical Data and Mechanical Anaiyses of Soils.
This profile shows somewhat stronger textural and structural B de-
velopment than most Baker soils.

The Durkee, Glasgow, North Powder, and Ruckles soils overlie
bedrock but in profile development are somewhat similar to Baker
silt loam. The Durkee soils have developed on residuum from argil-
lite bedrock, the Glasgow soils on residuum from voleanic tuff, the
North Powder soils on residuum from biotite-quartz diorite bedrock,
and the Ruckles soils on residuum principally from basalt bedrock.
In certain areas, however, the upper })art and possibly some of the
other parts of some of these soils may have been influenced somewhat
by loessal or loesslike material. The Durkee, Glasgow, North Powder,
and Ruckles soils all developed under similar natural vegetation,
climatic conditions, and drainage, and all are fairly mature. Prob-
ably as a partial result of a deficiency of calcium in the voleanic
tuﬂ}: the Glasgow soils in places have no or only a very weak horizon
of calcium carbonate accumulation.

The Barnard, Lookout, and Virtue soils are placed in the Brown
great soil group but have definite caliche or lime-hardpan layers in
the lower subsoil. The Barnard soils are derived from stratified
weakly consolidated gravel, clay, tuff, or diatomite. The Lookout
soils have developed principally on residuum from basalt or andesite
bedrock, and the Virtue soils, from old mixzed alluvium. In some
areas the Lookout and Virtue soils may be somewhat transitional
between soils of the Brown and Sierozem great soil groups.
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Following is a profile description of Virtue silt loam in the south-
west corner of section 11, township 9 south, range 40 east:

A: O to 4 inches, light-brownish-gray (10YR 6/2) noncalcareous soft to
slightly hard silt loam which is very dark grayisn brown to
dark grayish brown (10YR 3/2 to 4/2) and friable when molst
and contains few pebbles; faintly vesicular but crumbles easily
into weak very fine granules; moisture equivalent, 20.0;" pH, 7.7.”

A, 4 to 11 inches, light brownish-gray (10YR 6/2) noncalcarecus soft to
slightly hard silt loam; materlal dark grayish brown to very dark
grayish brown (10 YR 3/2 to 4/2) and friable when moist; breaks
with a faint vertical cleavage; crumbles easily into weak very fine
granules; and contains many fine roots; moisture equivalent, 25.1;
pH, 7.5.

B, 11 to 18 inches, pale-brown (10YR 6/3) noncalcareous very hard weakly
prismatic clay; material is tough and difficult to penetrate with
a crowbar; breaks into pieces 8 or 4 inches across, and then into
rough subangular strongly developed fine or medium nuciform ag-
gregates ; some gray on the fissure planes; material 1s dark brown
(10YR 4/8) and very firm when moist. Moisture equivalent, 32.8;
pH, 8.0.

Baca; 16 to 21 inches, pale-brown (10YR 6/3) hard heavy clay loam or
clay containing much segregated white lime in a threadlike mycelial
pattern; material breaks into irregular pieces, then into subangular
fine nuciform aggregates, and is dark brown (10YR 4/3) and
slightly compact when moist; moisture equivalent, 42.8; pH, 7.9.

Bacas 21 to 28 inches, very pale-brown (10YR 7/3 to 8/3) slightly hard
clay loam ; material breaks into angular aggregates, then into weak
very fine granules, and is light yellowish-brown (10YR 6/4) and
slightly compact when moist; contains a trace of segregated white
lime in the upper part; pH, 8.4.

Bamea; 28 to 42 inches, very pale-brown (10 YR 8/3) and white (10YR 9/1)
dense rocklike calcareous hardpan, which is very difficult to pene-
trate with a crowbar and breaks into angular fragments; pH, 9.0.

Bimesy 42 to 60 inches, pale-yellow (2.5Y 7/4), light-gray (2.5Y 7/2), and
white (2.5Y 8/2) weak hardpan consisting of lime-cemented grav-
elly sandy loam ; pH, 8.6.

Ces 680 to 72 inches, pale-yellow (2.5Y 7/4) and light-gray (25Y 7/2)
hard strongly calcareous single-grained sandy loam; moisture
equivalent, 12.5; pH, 8.3.

D: 72 to 87 inches, rather loose incoherent caleareous single-grained

sand and gravel containing considerable white (2.5Y 8/2) finer
material ; gravel is largely basalt with a trace of granite; pH, 8.7.

D, 87 to 96 inches, very pale-brown (10YR 7/3) calcareous loose in-

coherent single-grained loamy sand and some gravel ; pH, 8.7.

For the above profile surface drainage is slow to medium and relief
is undulating. The altitude is about 3,475 feet, and the average
annual precipitation is 12 inches. The soil formed under big sage-
brush and grass from old alluvial material of mixed origin, but
principally from basalt and to some extent from argillite, granite,
and soils formed thereon. Perhaps the surface soil has been influ-
enced to some extent by loess or loesslike material.

The Hutchinson soils have formed under grass and sagebrush and
an annual precipitation of 11 to 14 inches. They developed from old
granitic or dioritic alluvium that in many places may have a thin
covering of loess. The surface soil is grayish brown, or slightly

3 Moisture equivalent determinations made in the soils laboratory of Oregon
State College.

¥ pH determination by E. H. Bailey, Bureau of Plant Industry, Soils, and
Agricultural Engineering, U. 8. Department of Agriculture.
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dark grayish brown, and the subsoil is strongly developed texturally
and structurally but has little or no lime accumulation. Probably
this zone is lacking because the parent material is low in calcium
content. Some areas of these soils have somewhat darker surface
soil and appear to be transitional to Chestnut soils.

CHEBTNUT BOILS

In localities having somewhat more precipitation (12 to 16 inches),
soils have formed that have a darker more granular surface soil as
a result of a greater growth of grasses and other plants. The natural
vegetation tgpically is grass %rrnainly bunchgrasses) and big sage-
brush, but the grass is denser and makes up more of the vegetative
cover than in the region of Brown soils. The greater vegetative

rowth has allowed a larger return of organic matter and has pro-
ﬁuced a darker surface soil.

The Chestnut soils have a surface soil ranging from dark grayish
brown to dark gra?' or grayish brown and from 5 to 13 inches in thick-
ness. The subsoil is slightly to strongly developed texturally and
structurally. The surface soil and upper subsoil are neutral or mildly
alkaline. A horizon of slight or mogerate calcium carbonate accumu-
lation is in the lower subsoil at depths of 2 to 3 feet in typical Chestnut
lsoils, but some soils are included with very weak or no lime accumu-
ation.

The Clover Creek, Salisbury, Gem, and Hibbard series are in the
Chestnut great soil group. The Clover Creek soils have formed from
residuum weathered from hard limestone that occurs as lenses in
larger masses of greenstone. They are somewhat transitional to
Brown soils and, as mapped, may include areas of Brown soils.

The Salisbury soils have formed from old mixed gravelly or cobbly
alluvium, principally argillitic in origin, but mixed with basaltic and
granitic materials. They have an indurated hardpan that is only
slightly calcareous.

%he Gem soils developed }ﬁ'incipally from residuum from basalt
or andesite bedrock, and the Hibbard soils, from old mixed alluvium
that is mostly argiilitic and quartzitic.

The Bulger, Keating, and Turnbow series have developed under
an environment similar to that of the Chestnut soils, but they differ
from the typical Chestnut in having no or practically no zone of lime
accumulation in their profile. As they occur in a climatic belt
where soils with a horizon of calcium carbonate accumulation is
normally expected, the absence of such accumulation probably is
partly (ﬁ'le to a deéciency of calcium in the parent materials. They
might be considered as somewhat intrazonal soils.

The Bulger soils have formed from old alluvium, chiefly granitic
and quartzitic, and have a hardgan that is typically noncalcareous.
The Keating soils have developed from greenstone residuum. They
are somewhat transitional to the Brown soils and, as mapped, may in-
clude areas of such soils. The Turnbow soils have developed from
serpentine residuum under a natural vegetation of grass and sparse

sagebrush.
PRAJRIE SOILS

The Apé)legate, Brownlee, Halfway, Ladd, Langrell, and Mehlhorn
are classified as Prairie soils. They occur in the climatic zone just
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below the lower edge of the ponderosa-pine belt, where the natural
vegetation is mostly grass mixed with some bitterbrush, mountain-
mlﬁ‘:ogany, and in ﬁ)laces scattered ponderosa pine. The Brownlee
soils extend from this zone into the grass and sagebrush vegetation,
where the zonal soils are normally Chestnut.

The Prairie soils have a granular surface soil ranging from dark
grayish-brown to very dark gray or dark gray. The soils are neutral
to medium acid and have no free calcium carbonate. The Brownlee
soils, as mapped, may include areas in the Chernozem or Chestnut
soil zones, and the soils in these included areas are noncalcareous

artly because of the deficiency of calcium in the parent material.

he included areas otherwise may more nearly resemble Chestnut
soils. The Brownlee soils are derived from albite-granite residuum.
The Langrell soils are derived from recent mixed alluvium that is
mostly granitic but includes some materials from basalt and green-
stone. The Langrell soils are somewhat transitional to Alluvial soils
and may include areas of such soils. Both the Brownlee and Langrell
soils are well drained. The Halfway soils are imperfectly or moder-
ately well drained and have mottlings in the lower part of the subsoil.
In places they may be affected by a high water table. The Ladd soils
have formed from old alluvium that is mostly granitic and dioritic.
The Applegate and Mehlhorn soils are not so dark as the other Prairie
soils. They are somewhat transitional to forested soils but do not
contain A, or A; horizons. The Applegate soils are derived from old
mixed alluvium, mostly basaltic and granitic; the Mehlhorn, from
basalt residuum.

UNCLASBIFIED 50ILS

The Kilmerque, McEwen, Moscow, Rouen, Springdale, and Under-
wood soils are unclassified as to great soil group. They are either
transitional or require further study. They%\ave formed under pon-
derosa-pine or mixed coniferous forest and a precipitation of more
than 18 inches, although some areas included with Springdale soils
are less humid. Most of these soils typically have a thin A, over
a thin layer of more or less acid partly decomposed litter (A,),
which in turn lies over a thin somewliat acid A, layer. Although the
horizon below the A, is lighter colored, an A, is rather weak or
absent except possibly in the Rouen series.

The Rouen series, derived from argillite residuum, is one of this
group. Following is a profile description of Rouen stony loam about
& miles southwest of Baker (sec.34,T.9S.,R.39E.):

Aw 1 to 14 inch, yellowish-brown loose pine needles and other forest litter,

hglud;!}‘g some twigs and pine cones; moisture equivalent, 112,2; ¥

pH, 44.

A, Y to (1){ ix;cg, dark-gray or very dark-brown partly decayed pine needles ;
p y X0

Au 0 to 3% inches, dark grayish-brown (10YR 4/2) soft loam containing
considerable partly decomposed pine needles and some rock frag-

ments; material has very fine crumb structure and is very dark
brown (10YR 2/2) and friable when moist ; pH, 4.9.

* See footnote 11, p. 155.
* See footnote 12, p. 155.



158 SOIL SURVEY SERIES 1041, NO. 9

Aun % to 2 inches, dark grayish-brown to grayish-brown (10YR 4/2 to 5/2)
weakly root-bound soft stony loam containing many angular peb-
bles and stones; material has very fine crumb structure and is
very dark brown (10YR 2/2) and friable when moist and slightly
sticky when wet ; moisture equivalent, 39.0; pH, 5.5.

AzA; 2 to 13 inches, very pale-brown (10YR 7/3) slightly hard stony loam
containing many roots and angular pebbles and stones; material
breaks into rough small easily crumbled aggregates and is yellowish
brown (10YR 5/4) and friable when moist; moisture equivalent,
25.6; pH, 5.1.

B, 13 to 18 inches, very pale-brown (10YR 7/3 to 7/4) stony loam or
stony clay loam that contains many angular pebbles and stones,
breaks into slightly hard fine nuciform aggregates, and is yellowish
brown (10YR 5/4) and friable when moist and sticky when wet;
moisture equivalent, 23.0; pH, 5.1.

Ba 18 to 24 inches very pale-brown (10YR 7/3 to 7/4) slightly hard fine
nuciform stony loam containing some partly decomposed rock frag-
ments and some fine roots; yellowish brown (10YR 65/4) and
friable when moist; moisture equivalent, 21.7; pH, 5.5.

B: 24 to 37 inches, brownish-yellow (10YR 6/6) somewhat variegated very
hard dense stony clay; prismatic with a distinct but irregular
vertical cleavage; prisms break into fine and medium nuciform
aggregates; material contains much disintegrated argillite rock and
a few fine roots and is yellowish brown (10YR 5/6) and very firm
when moist; molsture equivalent, 31.0; pH, 5.7.

B, 37 to 49 inches, yellow (10YR 7/6 to 7/8) mixed with light reddish-
brown (5YR 6/4) very hard dense fine to medium nuciform stony
clay containing many rotten rock fragments; material brownish
yellow (10YR 6/6 to 6/8) mixed with yellowish red (5YR 5/6)
and very firm when moist; moisture equivalent, 32.9; pH, 6.6.

C 49 to 55 inches, pale-yellow (2.5Y 8/4) hard gritty loam and weathered
argillite rock with yellow (10YR 7/8 to 7/8) and very dark-gray
(10YR 8/1) streaks; when moist it is firm and yellow (10YR 7/6)
and brownish yellow (10YR 6/6 to 6/8) with some streaks of
black (10YR 2/1) rock; contains a few roots; pH, 6.3.

The altitude is about 4,700 feet, and the estimated average annual
precipitation is 28 inches. The natural vegetation is mostly ponderosa
pine, a few white fir, and some mountain-mahogany, juniper, and other
shrubs. Possibly the upper horizons are influenced somewhat by
loessal or 10ess]il¥e material. This soil is transitional between Gray-
Brown Podzolic and Brown Forest soils and is somewhat planosolic,

The Kilmerque, McEwen, and Moscow soils are somewhat similar
in their upper profile. The A; horizon is absent or weakly expressed.
The Kilmerque soils, derived from biotite-quartz diorite residuum,
have rather weakly developed textural profiles and appear to be
transitional between Brown Forest and Brown Podzolic soils. The
Moscow soils have developed from albite granite residuum and are
somewhat transitional between Brown Podzolic and Brown Forest
soils. The McEwen formed from old mixed alluvium, mostly gran-
itic, basaltic, and argillitic in origin, and appear to be transitional
between Brown Forest and the Gray-Brown Podzolic soils.

The Springdale soils have formed from sandy alluvium over coarse
mixed alluvium, mostly granitic and argillitic. Owing to youthful-
ness and coarse parent material, Springdale soils are somewhat transi-
tional between Igrown Podzolic and Aﬁuvial soils.

INTRAZONAL SOILS

Intrazonal soils are any of the great groups of soils with more or
less well-developed soil characteristics that reflect the dominating
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influence of some local factor of relief, parent material, or age over
the normal effect of the climate and vegetation. The intrazonal
soils in the Baker area are members of the Solonchak, Solonetz, and
Humic Gley great soil groups.

SOLONCHAK SOILS

The Solonchak is an intrazonal group of soils having a high con-
centration of soluble salts, usually a light color, and no characteristic
structural form. The Haines, Stanfield, and Umapine soils are classi-
fied as Solonchak soils, although some areas may be slightly solonized.
In most places they are alkali affected and have pH of 8.5 or above.
They are derived from mixed alluvium or lacustrine materials, mostly
of basaltic, granitic, or argillitic origin. The Haines soils, however,
have a layer of volcanic ash in the lower subsoil. The Haines soils are
characterized by a somewhat compact upper subsoil ; the Stanfield, by
a ground-water lime hardpan; and the Umapine, by the absence of a
well-developed hardpan.

The Balgock and Gooch series are also included in this group,
although they are somewhat transitional to Alluvial or Humic Gley
soils. Apparently they formed under less saline and alkali conditions
than the Haines, Stanfield, and Umapine soils and are darker and
higher in organic content. Some areas may now be nonsaline.

SOLONETZ SOILS

The Solonetz is an intrazonal group of soils having a variable sur-
face horizon of friable soil underlain by dark hard soi%. The hard soil
is ordinarily of columnar structure and usually highly alkaline. The
Lun soil is 1n this group, though in many areas it may be a solodized
Solonetz soil.

HUMIC GLEY SBOILS

Humic Gley is an intrazonal group of soils with a dark-gray, very
dark-gray, or very dark-brown horizon high in organic matter that
grades at depths of 6 to 30 inches into gray soil. The Catherine,
Hershal, and Wingville soils are classed as Humic Gley. They may
be transitional between Humic Gley and Alluvial soils. They ap-
'pznrently=' have .formed: from relatively recent mixed alluvium under
imperfect or. poor drainage and a cover of grass and some shrubs.
They have a dark surface soil and a gray or mottled subsoil. The
Wingville soils differ from the Catherine and Hershal soils in being
calcareous. The Hershal soils are younger, browner, and less dark
than the Catherine soils,

AZONAL SOILS

Azonal soils are any group of soils without well-developed profile
characteristics because of their youth, parent material, or relief that
prevent the development of soil-profile characteristics. The azonal
soils in the Baker area are in the Alluvial great soil group.

ALLUVIAL SOILS

The Alluvial soils group is made up of azonal soils developed from
transported and relatively recently deposited material (alluvium)
characterized by a weak modification (or none) of the original ma-
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terial by soil-forming processes. The Balm, Onyx, and Powder series
are in the Alluvial group. The Balm soils are imperfectly or poorly
drained and may be saline in places. All except the Onyx soils are
calcareous. In places the Powder soils are shghtly transitional to
Brown soils,

PHYSICAL AND CHEMICAL DATA AND CHEMICAL
ANALYSES OF SOILS

Moisture equivalents and total nitrogen values for certain soils of
the Baker area are given in table 7. The moisture equivalent is the
amount of moisture, expressed in percentage of oven-dry weight, that
a soil will hold against a force 1,000 times that of gravity. Generally
a soil with a moisture equivalent of less than 10 is very sandy and
porous and very low in water-holding capacity, whereas one having
an equivalent between 10 and 20 is usually a sandy loam or coarse loam
of fair water-holding cagacity. A soil with a moisture equivalent of
20 to 35 is generally a fine-textured loam, silt loam, or friable clay
loam with a good water-holding capacity. A soil with a moisture
equivalent exceedin% 35 is either fine-textured or high in content of
organic matter. A high organic-matter content greatly increases the
moisture equivalent of any soil, whatever its texture. For example,
the organic layer covering forested soils generally has a moisture
equivalent of more than 100.

TapLe T.—Moisture equivalents and total nitrogen for certain soils of
the Baker area, Oreg.

[Analyses made in laboratories of Oregon State College)

. Moisture Total
Soil name and sample No. Depth equivalent| nitrogen
Applegate clay loam: Inches Percent Percent
10 e 0-6 25. 8 0. 1085
1) e ieecdcceeo 6-16 24. 2 . 0584
1 cceaooas 16~40 27. 5 . 0396
18 e 40-48 179 |ooo oo
14 - 48-60 174 | ...
Baker silt loam:
348 ool 0-5 29,1 2010
8349 il 5-13 26. 9 1002
360 oo 13-19 45. 6 0387
35 e ecdciaaao- 19-23 34.6 0291
352 e 23-32 37. 7 0140
353 e e 32-37 25. 4 0080
854 e 37-50 30. 7 0237
385 e 50-75 28 1 |acooooo
856 o e e 75-83 239 |
857 o iceceiecaes 83-97 28 7 oo
Baldock loam:
274 e 0-5 27. 2 0953
Dy £ T 5-13 26. 3 0716
276 e e e e diceoooo- 13-18 22. 7 1031
D 18-26 21,1 0629
P4 < TSI 26-34 21. 1 0547
279 e eeiiciaoas 34-40 17. 6 0291
280 . oo 40-56 16. 9 0266
281 e cceeaooooC 56-67 15.8 . 0329
28 e 67-74 16. 9 0179
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‘TaBLE 7.—Moisture equivalents and total mitrogen for certain sois of
the Baker area, Oreg.—Continue

s Moisture Total
Soil name and sample No, Depth equivalent| nitrogen
Baldock silt loam: Inches Percent Percent

292 04 41. 6 . 2294
47 39.5 . 1699
7-11 36.3 . 1394
11-13 35.0 . 1021
13-21 30. 4 . 0832
21-29 31.2 0620
29-37 31. 8 0436
37-62 30. 4 . 0344
62-73 26. 2 . 0513
73-81 5.3 |occccaeaas
81-89 15,7 jocoeeae oo
0-6 15.0 1205
515 14.8 . 1128
15-17 11. 8 . 0784
1744 4.4 0266
44-60 3.7 0257
0-6 20. 5 1076
6-22 19.0 0780
22-60 5.4 . 0592
0-8 28. 8 1106
8-14 36. 3 1082
14-19 40.9 . 06563
19-23 41. 5 . 0740
23-28 37.6 . 0407
28-36 20.7 |eccceceaaa
36-51 30.4 | o-__.
651-57 K W 3 P
57-67 36.0 |occcecanao
67-72 172 Jaeeeeeaaee
0-8 20. 4 2020
3-15 18.9 . 1630
16-18 18. 8 1409
18-21 17. 4 1310
21-34 17.1 . 0824
34-54 1.0 Jaceceeanas
54-64 19.4 |acoceaanas
84-75 24. 3 |cececaaae-
0-3% 20. 8 . 1608
3%6 20. 8 1446
6-8 24.2 1034
8-14 23.7 . 1011
14-18 23.3 . 0683
18-26 18. 5 . 0301
26-38 16. 9 . 0222
3849 147 Jeecceeaae
49-60 15, 7 |acaceeaaoo
0-6 28.5 . 2953
6-13 23. 4 . 0792
13-18 17.2 . 0396
18-25 18. 2 . 0245
BT rccamcc—ea————— 2637 2.9 0188
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TaBLE 7.—Moisture equivalents and total nitrogen for certain soils of
the Baker area, Oreg.—Continued

. Moisture Total
Soil name and sample No. Depth equivalent| nitrogen
Bulger silt loam—Continued Inches Peircent Percent

8 37-44 18.3 [ ...
44-50 15. 7 . 0334
50-74 136 | ...
74-86 16,3 - __._____
0-5 41. 4 4738
5-13 41.0 3325
13-21 41.2 1898
21-26 31.7 . 0784
26-45 33.0 0484
45-52 36.1 . 0348
52-75 34. 4 . 0281
75-79 19.6 . 0324
0-6 35.9 4174
6-11 30. 6 . 2513
11-16 23.1 1433
16-25 33. 2 1847
25-49 33.4 (oo __.__
49-74 244 __________
47-80 20.6 |___.______
0-9 37.5 2033
9-14 36.5 . 2221
14-18 34.3 2110
18-27 33.0 . 0823
27-32 28. 5 . 0711
32-35 18. 6 0552
35-39 19.3 . 0740
39-60 4.8 . 0329
04 27.5 2207
4-9 26. 1 1404
9-14 28.0 . 0994
14-28 32.2 . 0675
28-34 35. 8 0530
04 26. 6 1643
4-10 27.5 1446
10-14 26.0 1438
14-19 29. 5 1632
19-24 33. 3 0978
24-32 29.7 . 0944
32-42 17.3 . 0894
0-2 44, 8 . 1344
214-11 46. 1 . 0718
11-19 52.1 . 0787
19-23 60. 5 1003
23-29 49.8 . 0891
29-32 45.1 1040
32-35 34.9 . 0810
3547 |- __._ 0506
47-59 22,7 | ....__
59-68 20.9 | _______
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TABLE 7.—Moisture equivalents and total nitrogen for certain soils of

the Baker area, Oreg.—Continu

: Moisture Total
Soil name and sample No. Depth equivalent| nitrogen
Glasgow silt loam: Inches Percent Percent
700, e 0-5 32. 8 . 2914
701 e 5-10 30. 5 . 1727
(7 10-17 29. 7 . 1668
703 . e 17-23 26. 1 . 1005
04 . e 23-26 26.3 . 0504
Glasgow stony loam
644 . - 04% 34.1 . 2816
845, s 4%-8 30.6 . 1934
6846, oo 8-13 30.2 . 1381
647 e ececemeen 13-15 29.3 . 0881
648 e cccceea 15-20 38.2 . 0641
849 deiaoo. 20-22 40. 4 . 0431
650, . e ececdaaa 22-32 29. 2 . 0328
651 oo 32-40 29.6 . 0588
Gooch silt loam
283 e 0-5 37. 4 . 1955
284 o ecemeeas 5-9 35.7 . 1646
P SR 9-15 33.0 . 1471
286 . e 15-19 32. 2 . 1254
287 e 19-27 27.5 . 0532
288 . 2741 32. 1 . 0397
289 e eccedeo- 41-60 34.5 . 0354
290 e 60-70 24. 8 . 0198
291 - 70-81 10.0 .0169
41. 9 . 2870
38. 8 . 1500
34.6 . 2178
35.3 . 0552
28. 4 . 0406
28.3 . 0247
18.0 0290
27.3 . 0242
19.4 . 0252
35.1 1292
38.9 1186
37. 6 0552
38.9 . 0513
32.2 0213
48.5 . 0247
6.7 0160
29.5 . 0581
9.3 . 0218
32.5 0827
35.0 . 0605
27. 2 0242
32.8 0494
29.1 . 0315
38.9 . 3705
34.0 . 1451
32.7 . 0390
4o e ccamec—c——aa 22-25% 36. 1 . 0166
L N 25%-33 61. 8 . 0037
B oo ccmmmccec———— 33-40 41. 9 0134
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TasLe 7.—Moisture equivalents and total nitroge
the Baker area, Oreg.—Continue

n dfor certain soils of

. g Moisture Total
Soil name and sample No. Depth equivalent | nitrogen
Halfway clay—Continued Inches Percent Percent
(I 40-44 26.7 (. __._.
8 e 44-54 30.2 [ooo---
L PPN 54-60 17.8 |oeeo_ -
Halfway clay loam
T e e 0-9 27. 4 2260
L 9-19 31. 1 1369
Bl oo 19-28 26. 1 . 0811
82 s 28-42 34.0 0489
B3 e emmcceaae- 42-60 31.83 |oceeeooC
84 el 60-96 33.5 |-
B5 il 96-108 RE I P,
Halfway silt loam
B0 e 0-7 33.4 |oo____.
5 A SRS U P 7-12 29.7 . 2046
B s 12-24 33.7 1432
LS U UPPU P 24-31 34.2 1275
54 e iccccceaas 31-46 31.9 | ...
31, U 46-56 32.5 [eeccoaa-
56 oo 56-78 16.6 |-
57 e 78-90 85 [ceoooaao
Hershal silt loam
B8 e ecieceeeas 0-9 31.8 2327
B9 el 9-21 29. 5 1822
60 . e emeeco-- 21-30 41.9 1726
61 e 30--39 18. 1 . 0421
62 o ceceas 39-54 4.7 |oeeee -
Hershal silt loam, gravelly subsoil phase
187 e 0-6 41. 7 . 3819
188, i ieeoas 626 34. 4 1510
189 i idccooaas 26-31 28.0 0528
190 . 31-45 18. 2 . 0581
191 e eecceeoa- 45-51 12.9 . 0344
192 e deiieo-- 51-62 83 . 0257
Hibbard clay:

26) - 0-5 29. 3 2468
28 i mee 5-11 31.5 1985
258 e 11-19 34.2 . 0832
254 s 19-34 38.5 . 0610
288 e eeeemceeooen 34-37 35. 3 . 0504
256 e 37-45 35.3 . 0456
28T e eiiiccen 45-70 32.2 . 0378
258 o o cemmmmeicaes 70-84 35.3 . 0183

Hibbard clay loam:

358 e emieemeiees 0-5 26. 3 . 1267
859 . o 5-13 25. 6 . 1013
360, e iedeeoas 13-20 23.1 0637
E2 4 PR 20-23 22,1 0588
362 e immmdcoas 23-44 23.7 . 0357
b 1 3 J PPN 44-57 28. 6 . 0498
864 it 57-80 14. 8 . 0484
0-6 27. 2 . 15639

5-11 28.9 . 1713

11-14 24.0 . 0886

14-17 22.1 0576

17-29 22. 9 0450

29-49 19.3 0160

49-62 16. 4 . 0194

62-84 21.7 . 0130
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TasLe 7.—Moisture equivalents and total witrogen for certain soils of
the Baker area, Oreg.—Continued

. Moisture Total
Soil name and sample No. Depth equivalent | nitrogen
Hibbard stony clay: Inches Percent Percent
B85 e 0-6 30. 4 . 1544
B86 . eeciceceoas 6-12 36.1 . 0869
87 e e ccaans 12-17 36. 8 . 0972
BB e ccecmcm—ce—a- 17-19 44 4 . 1362
B89 e 19-35 44. 3 . 0867
B90 e cccccccccccmena- 35-50 35. 5 loccncannnn
591 o eecmecaccccaeaa- 50-72 34.6 | oo_._.
Hutchinson loam:
162 e 0-6 31.3 21156
163 - e 6-19 32.1 1085
164 e eacicaeans 19-22 21.2 . 0542
165 oo 22-28 38. 1 . 0571
166 - 28-37 20.5 . 0314
167 e 37-54 22. 9 0169
108 o e ccccmccmccmmana 54-66 3l 1 0189
Hutchinson loam, shallow phase:
144 o eaeoo. 0-6 26. 1 . 2289
146 e iceiccia—an 6-14 21. 6 1186
146 ool 14-32 17. 8 0469
147 e 32-37 13.9 . 0271
148 e ecd—e— e 37-50 12. 2 0164
149 e 50-60 12. 6 0189
150 e ccecaeea- 60-72 11. 2 0164
Keating loam:
602 i cieeeoo- 0-6 19.6 1169
608 e iieo- 6-10 19. 7 1184
604 eeciceae- 10-15 20. 6 . 0989
605 oo 15-20 19. 6 . 0660
606 oo 20-26 20.7 . 0530
607 e memeeeee 26-35 20. 0 . 0278
B08. e 3548 1.9 oo .-.
609 e 48-51 12.8 j.ooooaao-
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TaBLE 7.—Moisture equivalents and total nitrogen for certain soils of
the Baker area, Oreg.—Continued

. Moisture Total
Soil name and sample No. Depth equivalent | nitrogen
Kilmerque sandy loam—Continued Inches Percent Percent
380 17-36 9.0 . 0219
36-65 8 4 . 0027
65-76 4.7 . 0222
0-5 19.0 . 1418
57 19. 8 . 1084
7-17 30. 6 . 0537
17-22 20.7 . 0402
22-31 26. 9 . 0387
31-42 20. 5 . 0320
42-51 17. 6 . 0291
51-84 58 0150
84-91 6.9 . 0155
01-96 1.3 . 0256
96-102 10. 8 0160
0-10 26. 7 1286
10-23 25.3 0770
23-33 23.1 0588
33-70 20.8 |-coeoen
70-9Y | ool
0-6 31. 4 2292
6-10 31. 3 2267
10-13 29. 3 1908
13-18 26.1 1209
18-24 25.1 1003
£ (U 24-32 24.0 0574
788 e e 32-38 24.6 . 0512
789 e 38-49 28.2 |cooas
740 ___________________________________ 49-60 27. 4 |-
3 P 60-66 210 {oceeo.
Langrell gravelly loam:
S 0-3 24.0 . 2466
2. S IR 3-6 15. 5 . 0742
B4 e 6-9 18. 6 L0777
1 TSN 9-12 19.1 . 0733
86 e ememecmmeeemene 12-21 19.0 . 0564
(NN SN 21-30 18. 9 . 0439
B8 e 30-60 12.1 . 0069
Langrell loam
) SO 0-8 28. 8 2512
16 e 8-29 25. 2 1288
17 e eememeaeaen 29-38 23. 7 0410
18 e 38-56 ) 5 FU S PR
Lookout clay loam:

L] SN 0-4 31.5 1597
B84 e eeeeeeaean 411 32.7 . 0931
B85 e 11-18 40. 8 . 0839
BB6_ e 18-22 38. 2 . 0710
i i (S 22-30 35.0 . 0395
1 I 30-42 32.1 0347
BB e e e e cemmccmcc——————- 42-64 34.6 | -.
L 64-72 20.3 |oacccaens

Lookout stony clay loam
B56. oo e eeeeae- 0-3 25. 6 1228
B8 e cmccmcccaccaace- 3-7 29. 9 1338
1.1 S U 7-14 35.8 1828
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TaBLE 7.—Moisture equivalents and total nitrogen for certain soils of
the Baker area, Oreg.—Continued

. Moisture Total
Soil name and sample No. Depth equivalent | nitrogen
Lookout stony clay loam—Continued Inches Percent Percent
58 e 14-17 46.9 . 0993
560, e man 17-21 44. 7 . 1446
BB e 21-23 51.9 . 1021
Lun silt loam
B e 0-2% 26. 7 . 0822
. TR 2%-6 25. 6 . 0661
04 e mmeman 6-18 41. 1 . 0326
L TN 18-32 38.1 . 0080
SRR 32-43 24,6 |-cconoooo
07 e ecem——————— 43-54 25,6 {acecacaao
L PN 54-60 1856 {eccmcaons
90 e 60-72 £ N N P
26. 5 1452
26. 4 . 0944
24. 1 . 0595
19. 8 0431
19. 2 . 0387
17.7 . 0295
13. 2 0334
12.9 . 0208
23. 4 1849
31.9 . 0808
22.8 0953
16. 1 0595
17. 3 0586
15. 4 0532
10. 4 . 0344
10. 5 0247
30.7 . 1634
29.1 . 1007
28.1 . 0754
29. 8 0330
30.8 |<cceuooo-
24. 4 . 0807
30.6 0566
38.5 0087
.......... 1. 2017
__________ . 7901
708 .o e 0-1 38.6 . 4532
709 e et 1-4 17.1 . 2260
710 e 4-8 15.1 1137
T e 8-11 13. 7 . 0902
4 11-15 11. 6 . 0805
4 & T 15-19 11. 3 . 0402
4 S 19-22 83 0179
2 1 T 22-51 7.2 0242
L4 (T 51-59 6.1 ...
Muck:
L3, U P 0-9 ... 0070
L S 9-18 54.1 4927
B el 18-54 28. 7 . 0681
68, el 54-62 19.2 [ ._...
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TaBLE 7.—Moisture equivalents and total nitrogen for certain soils of
the Baker area, Oreg.—Continued

. Moisture Total

Soil name and sample No. Depth equivalent| nitrogen

North Powder loam: Inches Percent Percent
0-5 27.2 . 2118
5-10 26.0 . 1203
10-17 24.2 . 1100
17-19 16. 7 . 0941
19-25 13.9 . 0778
25~-32 9.8 . 0092
32-50 7.9 [coeeeao
0-6 22.5 1036
6-10 21.0 . 0962
10-15 19. 8 0672
15-24 12. 3 0326
24-29 17. 8 . 0262
29-35 22. 7 . 0422
35-48 20.3 |ieeeeoo
48-54 1.0 |ooo o
54~60 20.6 | _______._.
60-80 22.0 {._________
80-98 24.8 | __.-._.
0-7 27. 4 1540
7-16 27.9 1050
16-24 19.5 . 0536
24-30 18. 9 0387
30-36 19. 3 . 0222
3658 16.9 | ________.
58-70 1.0 . __._.__
0-4 25.0 . 2314
4-10 24.0 1461
10-23 22. 6 0662
23-31 28.0 0777
31-51 28.2 (.- __.
51-95 27.2 |
1-% 112. 2 1. 1045
¥%-0 oo 3557
0% oo __ . 5033
-2 39.0 . 83292
2-13 25. 6 0683
13-18 23.0 0445
18-24 21.7 0300
24-38 310 oo
38-49 32.9 [ocmaaa..
49-55 32.8 |oceoeao
0-3 22. 5 . 0299
3-7 22.5 0372
7-10 24.9 . 0221
10-17 31. 1 . 0291
17-23 23.7 . 0079
BB e mcem————mm————————n 23-30 16. 6 . 0040
B2 e e 30-37 22.2 . 0289
828 e mmemmmmmmmm——————nn 37-43 39.5 |ocooeeaa
829 e e emmmmmm———mmc——ma 43-55 39.8 |oeeoaaa
B30 - o o oo e 55-61 33.9 |loo...
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TABLE 7.—Moisture equivalents and total nitrogen for certain soils of
the Baker area, Oreg.—Continued

L ) Moisture Total
qul name and sample No. Depth equivalent| nitrogen
Salisbury gravelly loam; Inches Percent Percent
229 0-5 28. 4 . 1404
5-9 28.9 . 0987
9—-11% 38. 2 . 0687
11%-20 32.5 . 0412
20-59 19.7 . 0159
59-63 21.3 . 0194
0-7 25. 8 . 0823
7-14 23.2 0757
14-19 15. 8 0302
19-30 13. 7 0196
30-36 7.6 0276
36-48 6.2 |- ...
48-60 7.2 oL
0-4 26. 6 1520
4-10 23.1 . 0763
10-14 211 0447
14-31 13.1 0262
31-54 57 |ocoeee
0-6 30.1 . 2306
6-17 25.8 1621
17-60 21.1 . 0535
0-5 31.0 1921
5-16 29.5 1626
16-25 26. 4 1316
25-28 17. 4 0837
28-32 17. 8 . 0759
32-37 16.0 0620
37-60 10.0 0503
0-2 25.0 1292
2-4 24.5 . 0779
4-11 33.8 . 0823
11-16 41.4 0615
¢ 16-27 41. 4 0508
108 e 27-34 45.0 0227
199 e 34-41 43.5 . 0286
200 o e 41-47 47.9 0247
20 e e 47-70 39.2 0256
202 e 70-108 30.6 0261
208 o e 108-178 14.7 0198
Turnbow stony clay
B89 el 0-3 34.1 . 1856
840 el 3-5 35.3 1782
B4 e 5-14 44.6 1733
642 L 14-23 44. 4 1666
Umapine silt loam
L 3 RSN 0-3 25. 8 . 1991
34 e 3-5 19. 7 . 0885
48 e 5-11 18.7 . 0628
844 e 11-18 21. 4 . 0218
5 G 18-53 14. 3 . 0042
348 e 53-84 15.8 . 0266
47 e ieeeeee 84-91 176 'L
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TaBLE 7.—Moisture equivalents and total nitroge
the Baker area, Oreg.—Continue

73 Jor certain soils of

: Moisture Total

Boil name and sample No. Depth equivalent| nitrogen

Imches Percent Percent
o' N U 1. 0820
0-1 34. 9 . 2495
1-3 32. 6 . 2107
312 29.9 . 1339
12-21 30. 2 . 0561
21-34 32.1 . 0330
34-41 28.9 |._______..
41-52 26.4 |.ocacas
1%-% 104.7 1. 1522
Y0 |- 1. 4545
% 33. 6 . 2228
34 26. 4 . 0958
4-8Y% 26. 2 . 1007
61%4-22 20. 7 . 0232
22-39 15. 4 . 0059
0-4 29.0 . 20068
4-11 25.1 . 0885
11-16 32.9 0687
1621 42. 8 . 0798
21-28 35. 8 0644
28-42  |.oaoo- . 0600
42-60 |- . 0247
60-72 12. 5 0184
72-87 15. 8 0208
87-96 26. 2 0232
0-4 32.0 . 1791
4-11 30. 2 1686
11-17 3L.2 . 0769
17-21 48.0 . 06168
21-28 78 1 0607
28-32 45. 9 0605
32-44 43,7 fcomcaaoao
4456 35. 7 |cceccacaaa
56-72 3.2 Jcmieeee -
0-5 40. 3 . 2688
5-30 38. 1 . 0946
3045 37.2 |eeceocceaa
45-57 23.0 . 0203
57-67 10. 5 |eccmceance

Mechanical analyses and organic content of three soils of the Baker

area are presented 1n table 8.



TaBLe 8. —Mechanical analyses and organic content of three soils in the Baker area, Oreg.

. . Medi- . Very :
Soil type and Fine Coarse Fine . : Organic
sample No. Depth gravel sand sl;gld sand sf;g% Silt Clay matter
Baker silt loam: Inches Percent Percent Percent Percent Percent Percent Percent Percent
5622348 .. __ . ___ 0-5 0.5 1.2 1.4 70 11. 6 59. 2 19.1 2.6
5622349 . __ ... 5-13 1.2 1.5 1.7 81 10. 5 59. 2 17. 8 1.5
5622350 ... _________.___ 13-19 1.0 2.2 1.9 3.0 7.4 36. 6 47.9 0.2
5622351 . oeo-- 19-23 1.8 3.0 2.3 6. 4 6.7 37. 4 42. 4 0.0
5622352 __ . eeeeo-- 23-32 .9 2.2 1.8 5.9 7.3 42. 9 39.0 0.0
5622353 _ .. . 32-37 5.2 9.1 75 19. 4 11. 2 25.1 22. 5 0.1
5622354 __ . ______.__. 37-50 2.1 2.2 1. 8 6.3 5.6 46. 9 35.1 0.0
5622355, oo -- 50-75 6.6 53 3.6 10. 1 88 34.2 31. 4 0.0
5622356 ... . 75-83 6.9 7.3 53 14.9 12. 7 33.0 19.9 0.1
5622357 . 83-97 2.1 3.8 2.9 8.3 10. 8 62. 6 9.5 0.2
Brownlee loam:
5622717 . 0-3 9.9 13. 4 7.1 10. 6 7 4 34. 4 17. 2 3.5
5622718 _ . _-._ 3-15 5 8 12. 1 7.7 1.9 9.6 35.2 17. 7 1.9
5622719 .. . __-__.- 15-18 51 9.9 6.8 12. 3 10. 7 37. 7 17. 5 1.8
5622720 . oo 18-21 4.7 10. 6 75 12.7 10. 2 35. 2 19. 1 1. 4
5622721 _____ .. 21-34 4.0 9.9 75 13.0 10. 2 33.2 22. 2 0.7
5622722 ____ ... 34-54 9.1 14. 8 82 12. 7 85 28. 4 18. 3 0.1
5622723 .. 5464 4.9 13.9 9.5 16. 1 11.0 32.0 12. 6 0.0
5622724 __ . ___________ 64-75 3.0 12. 4 84 14.7 11.9 38.8 10. 8 0.0
Glasgow silt loam
6622700 ____ oo 0-5 1.0 3.9 3.0 76 10. 8 62. 4 11. 3 3.3
5622701 ___ . . oo.-. 5-10 41 4.0 3.0 9.7 11. 8 48. 8 18. 6 2.3
5622702 . e 10-17 1.5 35 2.7 7.0 9.2 57.0 19.1 2.2
5622703 oo o- 17-23 1.6 3.7 2.9 5.6 81 53. 8 24. 3 0.0
5622704 ____ . 23-26 1.7 5 2 3.7 6. 4 7.2 50. 3 25.5 1.4
5622705, oo oo 26—40 17.3 17.0 7.4 10. 6 8.2 23. 2 18. 3 0.4

NODHYO ‘vuuv ¥advd
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457—3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.

usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex (including gender identity and expression), marital status,
familial status, parental status, religion, sexual orientation, political beliefs, genetic
information, reprisal, or because all or part of an individual's income is derived from
any public assistance program. (Not all prohibited bases apply to all programs.)
Persons with disabilities who require alternative means for communication of program
information (Braille, large print, audiotape, etc.) should contact USDA's TARGET
Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write to:

USDA

Assistant Secretary for Civil Rights

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W., Stop 9410
Washington, DC 20250-9410

Or call toll-free at (866) 632-9992 (English) or (800) 877-8339 (TDD) or (866) 377-
8642 (English Federal-relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an
equal opportunity provider and employer.
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