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How to Use THE SOIL SURVEY REPORT

THIS SURVEY of the Deschutes Area will
help you plan the kind of farming that will
protect your soils and provide good yields. It
describes the soils, shows their location on a
map, and tells what they will do under different
kinds of management.

Find Your Farm on the Map

In using this survey, start with the soil map,
which consists of the 45 sheets bound in the
back of this report. These sheets, if laid
together, make a large map of the county.
The map shows township and section lines,
towns and villages, roads, streams, most of the
houses in rural areas, and other landmarks.

To find your farm oun the large maﬂ&) use the
index to map sheets. This is a sm ) map of
the Area on which numbered rectangles have
been drawn to show where each sheet of the

e map is located.
en you have found the map sheet for your
farm, you will notice that boundaries of the
soils have been outlined and that there is a
symbol for each kind of soil. All areas marked
with the same symbol are the same kind of soil,
wherever they appear on the map.

Suppose you have found on your farm an area
marked with the symbol De. You learn the
name of the soil this symbol represents by
looking at the map legend. The symbol De
icll:nt' o8 Deschutes loamy sand, 0 to 8 percent

pes.

Learn About the Soils on Your Farm

Deschutes loamy sand, 0 to 3 percent slggas,
and all the other soils mapped are described in
the section, Soil Types and Phases, Soil
scientists, as they walked over the fields, de-
scribed and mapped the soils. They dug holes

and examined surface soils and subsoils;
measured slopes with a hand level; noted differ-
ences in growth of crops, weeds, brush, or trees;
and, in fact, recorded all the things about the
soils that they believed might affect their
suitability for a.rmily.

After they mapped and studied the soils, the
scientists placed them in management groups
and subgroups and in capability groups. A
mana&emant subgroup is a group of similar
goils that need and respond to about the same
kind of management. A capability up
shows the uses that can be made of the soil and
the kind of management needed to protect the
soil and to obtain useful crops and other plants.

Deschutes loamy sand, 0 to 3 percent slopes,
is in management subgroup 1B. Turn to the
gection, Use and Management of Soils, and read
what is said about soils of subgroup 1B. You
will want to study table 3, which tells you how
much you can expeet to harvest from Deschutes
loamy sand, 0 to 3 percent slopes.

Make a Farm Plan

For the soils on your farm, compare your
yields and farm iract.ices with those given in
this veport. Look at your fields for signs of
runoff and erosion, en decide whether or
not you need to change your methods, The
choice, of course, must be yours. This survey
will aid you in p]a.nning new methods, but it 18
not & ?lu.n of management for your farm or any
other farm in the county.

If you find that you need help in farm plan-
ning, consult the local representative of the Soil
Conservation Service or the county agricultural
agent. Members of the staff of your State
agricultural experiment station and others
familiar with farming in your county will also
be glad to help you.
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The Deschutes Area

The Deschutes Area occupies 526.2 square miles in west-
central Oregon along the Deschutes River (fig. 1). About
half of the Area is in Deschutes County and half in Jeffer-
son County. The climate is semiarid. Much of the Area
has been used for range grazing and dry farming, but
today large districts are irrigated and the acreage used for
dry farming has decreased. The Area contains about three-
fourths of the cropland of Deschutes County and Jefferson
County. Farming is the most important enterprise. The
main crops ave potatoes, wheat and other gram, and al-
falfa, and clover grown for seed. Livestock is raised for
meat and for dairy products. The lumber industry is im-
portant in the southern part of the Area.

This is a cooperative soil survey made by the Depart-
ment of Agriculture and the Oregon Agricultural Experi-
ment Station. It was made to aid the farmers in planning
the best use of their soils. It isnot intended as a substitute

* Stane Aricullural Experiment Station
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Figure 1.—Location of the Deschutes Area in Oregon.
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! Ficldwork for this survey was done under the direction of the
Division of Soil Survey when it was a part of the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Soil Survey was
transferred to the Soil Conservation Service on November 15, 1952,

for the detailed information on management and crop
varieties that can be obtained from county agricultural
agents, local representatives of the Soil Conservation
Service, the State experiment stations, or similar sources.

The fieldwork for this survey was completed in 1945.
Unless otherwise indicated, all statements in this report
refer to conditions in the Area at that time.

Soils of the Deschutes Area

The soils of the Deschutes Area generally are similar to
other soils of the semiarid region of central Oregon. This
similarity is greatest in those characteristics that were
determined mainly by the effects of climate and vegeta-
tion. Table 1 gives some important characteristics of the
soil series of the Area.

In the extreme southern and southwestern parts of the
Area, the climate is similar to that where rather luxuriant
grasses grow in parts of Umatilla County, the Palouse
region in Washington, and in many places m a belt below
the forests of the Blue Mountains. But in the extreme
southern and southwestern parts of the Area, the vege-
tation is sparse, apparently because the coarse texture of
the soil material is not suited to a dense growth of grasses.
The upper part of these soils is sandy; it developed from a
geologically young mantle of pumice. These soils are
Light colored and low in organic matter and nitrogen. The
solls on which the grasses are more dense are darker
colored and contain more organic matter.

On and near Haystack Butte and Juniper Butte, the
altitude and precipitation generally are higher than in
most of the Area, and the parent material is finer. Grasses
and other plants are more dense. The upper part of the
soil is moderately dark in color and contains a moderate
to somewhat high organic-matter and nitrogen content.

The soils of the Area are not so highly leached as the
soils in regions of high precipitation. Most of the soils
contain a moderate to large amount of plant nutrients,
but on some of the soils applications of sulfur, potash,
phosphate, boron, and nitrogen are needad for certain
crops. Most of the soils of the Area need no lime,

Most of the soils of the Area are sandy loams, but the
texture ranges from loamy coarse sand to clay loam.
Generally the coarse-textured soils are easier to work
and more permeable than the medium-textured or fine-

1
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TaBLE 1.—TImportant characteristics of the soil series

Subsoil Parent material

Soil series Topographic position Drainage

Agency___._______ Nearly level to hilly | Good._...__________
uplands.

Deschutes..______ Same.. .. __.____ Good to somewhat

excessive.

Era oo Same_.._..___...__. Good_.oo____

Gemo.__.___._.__. Undulating to hilly Good. oo _____
uplands.

Laidlaw__________ Nearly level to hilly | Good to somewhat
uplands. excessive.

Lamonta____.__._ Same_..__._________ Good.o.ooo_o_oo___

Madras__.________ Nearly level to roll- | Good-__________..._
ing uplands.

Metolius_.____.___ Level and undulat- Good..oo .
ing bottom lands
and alluvial fans.

Odin_....________ Shallow depressions | Imperfect to poor.___
and swales in
uplands.

Redmond.__._____ Level and very Moderately good._._._
gently sloping
uplands.

Clay loam; calcare-

Sandy loam or loamy
Sandy loam or loam;
Clay; calcareous in

Sandy loam; non-

Clay; caleareous in

Clay loam over lime

Sandy loam._________

Clay loam_.______._

Light clay loam or

In upper part, weathered pumiceous or tuffa-
ceous sandstone and agglomerate and a lit-
tle fine wind-carried material; weathered
basaltic or other lava material in lower part,

Wind-carried pumice sand.

ous in lower part.

sand; calcareous
in lower part.
In upper part, weathered pumiceous or tuffa-
ceous sandstone and agglomerate and a little
fine wind-carried material; weathered basaltic
or other lava material in lower part.
Weathered basalt,

calcareous in
lower part.

lower part.

Wind-carried pumice over pumice flow.

calcareous.

Weathered, partly consolidated sandstone and
agglomerate and old water-spread or col-
luvial mixed materials, mostly rhyolitic and
acid igneous, but includes andesitic and
basaltic materials.

Weathered pumiceous sandstone and agglom-
erate with a little fine wind-carried material
in the upper part.

Alluvial material high in pumice.

lower part.

and silica hardpan
or cemented layer.

Pumice sand with a small admixture of water-
laid material.

Pumice sand.
heavy loam.

textured soils, but they are less fertile, more likely to
erode, and need more water. Loose stones and rock
ou_%crops prevent the economical cultivation of some
soils.

The soils differ in structure from place to place. Only
a few are strongly granular in the surface soil. Some are
largely single grained.

The depth of most soils of the Area is between 16 and 26
inches, but depths range from a few inches to many feet.
The underlying material is bedrock, hardpan, semi-
consolidated material, loose gravel, cobblestones, or
other material that obstructs root penetration. The soils
that are less than 16 inches deep are mapped as shallow
soils. Some soils that are more than 36 inches deep are
mapped as deep soils.

TABLE 2.—Approximate acreage and

Soil Types and Phases

In the following pages the soil types and phases and the
miscellaneous land types of the Area are described in
detail and their agricultural uses are discussed. Their
location and distribution are shown on the soil map
at the back of this report, and their approximate acreage
and proportionate extent are shown in table 2.

This section was written at the time of the survey.
Since that time there have been many changes in the use
and management of the soils of the Deschutes Area.
Later information on use and management can be obtained
from the Oregon Agricultural Experiment Station and
from the local representative of the Soil Conservation
Service.

proportionate extent of the soils mapped

Soil Acres Percent Soil Acres Percent
Agency gravelly loam, 0 to 3 percent slopes ... 123 M Agency loam, stony, 0 to 3 percent slopes__.... 1, 517 0.5
Agency gravelly loam, 3 to 7 percent slopes __. . 347 0.1 || Agency loam, stony, 3 to 7 percent slopes___... 3, 698 1.1
Agency gravelly loam, 7 to 12 percent slopes ___ 124 0] Agency loam, stony, 7 to 12 percent slopes_.... 1, 005 .3
Agency gravelly loam, eroded, 3 to 7 percent 446 . Agency loam, stony, 12 to 20 percent slopes_ - _ 495 .1
slopes. Agency loam, stony, 20 to 35 percent slopes___ 114 M
Agency gravelly loam, eroded, 7 to 12 percent, 302 .1 || Agency sandy loam, 0 to 3 percent slopes______ 2, 997 1.0
slopes. Agency sandy loam, 3 to 7 percent slopes____.. 181 .1
Agency loam, 0 to 3 percent slopes._._.____. 5, 776 1. 7 || Agency sandy loam, eroded, 0 to 3 percent
Agency loam, 3 to 7 percent slopes_ .___.____ 737 .2 slopes_ . 908 .3
Agency loam, 7 to 12 percent slopes_...______ 93 M Agency sandy loam, eroded, 3 to 7 percent
Agency loam,; 12 to 20 percent slopes_...____ 67 M slopes. . oo 215 .1
Agency loam, eroded, 0 to 3 percent slopes___ 1, 575 . 5 || Deschutes coarse sandy loam, over sandy
Agency loam, eroded, 3 to 7 percent slopes_._._ 519 .2 material, 0 to 3 percent slopes____.________ 816 .2
Agency loam, eroded, 20 to 35 percent slopes_ - 65 ) Deschutes loam, stony, 0 to 3 percent slopes.. 75 Q]

t Less than 0.1 percent.
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TasLe 2.—Approzimate acreage and proportionate extent of the soils mapped—~Continued

Soil Acres Percent Soil Acres Percent
Deschutes loamy coarse sand, over gravelly Deschutes sandy loam, stony, over semi-
material, 0 to 3 percent slopes_._.________ 1, 207 0.4 cemented sandy material, 3 to 7 percent
Deschutes loamy coarse sand, over gravelly SlOPeS _ el __ 274 0.1
material, 3 to 7 percent slopes_.._____.___ 117 O] Deschutes sandy loam, stony, over semi-
Deschutes loamy sand, 0 to 3 percent slopes _ 18, 960 . 6 cemented sandy material, 7 to 12 percent
Deschutes loamy sand, 3 to 7 percent slopes _ 1, 983 .6 SIOPES_ . 43 Q)
Deschutes loamy sand, 7 to 12 percent slopes_ 256 .1 || Era sandy loam, 0 to 3 percent slopes__._.__ 2, 495 .7
Deschutes loamy sand, eroded, 0 to 3 percent Era sandy loam, 3 to 7 percent slopes_.__.__ 3, 458 .0
Slopes . o e 432 .1 }| Era sandy loam, 7 to 12 percent slopes_.____ 1,030 .3
Deschutes loamy sand, over cinders, 0 to 3 Era sandy loam, 12 to 20 percent slopes__ . __ 226 .1
percent slopes_ . ..o . ________._. 49 )] Era sandy loam, eroded, 0 to 3 percent slopes. 871 .3
Deschutes loamy sand, over cinders, 3 to 7 Era sandy loam, eroded, 3 to 7 percent slopes. 2,120 .6
percent slopes_ ... ______.___ 174 .1 || Erasandy loam, eroded, 7 to 12 percent slopes._ 735 .2
Deschutes loamy sand, over cinders, eroded, Era sandy loam, eroded, 12 to 20 percent
3 to 7 percent slopes. - _ ... ______.___ 94 ) slopes _ L ____ 287 .1
Deschutes loamy sand, over cobbly material, Gem clay loam, eroded, 3 to 12 percent slopes. 50 (O
0 to 3 percent slopes___________________. 527 . 2 || Gem clay loam, eroded, 12 to 20 percent slopes._ 58 O]
Deschutes loamy sand, over gravelly ma- Gem clay loam, shallow, 7 to 12 percent slopes._ 92 )
terial, 0 to 3 percent slopes. - _._____.___ 3, 660 .1 (| Gem eclay loam, shallow, eroded, 7 to 12
Deschutes loamy sand, over gravelly ma- percent slopes__ ... ___.__.__ 93 O]
terial, 3 to 7 percent slopes_ __ . __________ 461 .1 || Gem loam, 3 to 7 percent slopes____.________ 105 M
Deschutes loamy sand, over semicemented Gem loam, 7 to 12 percent slopes___.__.____ 70 M
sandy material, 0 to 3 percent slopes__._.___ 576 . 2 || Gem loam, eroded, 7 to 12 pereent slopes..__ 123 O]
Deschutes loamy sand, over semicemented Laidlaw sandy loam, 0 to 3 percent slopes._._ 207 -1
sandy material, 3 to 7 percent slopes.__.__ 750 . 2 || Laidlaw sandy loam, 3 to 7 percent slopes.___ 612 .2
Deschutes loamy sand, over semicemented Laidlaw sandy loam, 7 to 12 percent slopes.. _ 92 O]
sandy material, 7 to 12 percent slopes.__ .. 67 O] Laidlaw sandy loam, eroded, 7 to 12 percent
Deschutes sandy loam, 0 to 3 percent slopes__| 13, 048 .0 slopes_ e ____.__ 69 O]
Deschutes sandy loam, 3 to 7 percent slopes.. 2,018 . 6 || Laidlaw sandy loam, eroded, 12 to 20 percent
Deschutes sandy loam, 7 to 12 percent slopes_ 152 0 SIOPes _ . . 60 (ON
Deschutes sandy loam, 12 to 20 percent, slopes._ 98 )] Lamonta loam, 0 to 3 percent slopes..___._.._ 1, 700 -9
Deschutes sandy loam, deep, 0 to 3 percent Lamonta loam, 3 to 7 percent slopes____...__ 3,713 -1
SlOPes . oL 2,077 . 6 || Lamonta loam, 7 to 12 percent slopes_._._.__ 744 .2
Deschutes sandy loam, deep, 3 to 7 percent Lamonta loam, 12 to 20 percent slopes_.__... . 128 M
SlopPes . 328 .1 || Lamonta loam, eroded, 0 to 3 percent slopes_ 518 .2
Deschutes sandy loam, deep over cinders, 0 Lamonta loam, eroded, 3 to 7 percent slopes_ 1,018 -3
to 8 percent slopes.. .. ________________ 168 ) Lamonta loam, eroded, 7 to 12 percent slopes. 470 .1
Deschutes sandy loam, eroded, 7 to 12 per- Lamonta loam, eroded, 12 to 20 percent slopes. 320 .1
cent S1OPes._ . .l 90 M Lamonta loam, shallow, 0 to 3 percent slopes. 100 O]
Deschutes sandy loam, over cinders, 0 to 3 Lamonta loam, shallow, 3 to 7 percent slopes_ 45 "
percent slopes.____ . _______________ 827 . 2 || Lamonta loam, shallow, eroded, 3 to 7 percent
Deschutes sandy loam, over cinders, 3 to 7 SlOPeS _ e 133 ®
percent slopes_ . . _ . ______.___ 172 .1 || Lamonta loam, shallow, eroded, 7 to 12
Deschutes sandy loam, over cinders, eroded, pereent slopes_ _ . ... __ .. _______.__ 65 ®
3to 7 percent slopes_______.____________ 64 O] Lamonta loam, stony, 0 to 3 percent slopes__ 1,072 -3
Deschutes sandy loam, over semicemented Tamonta loam, stony, 3 to 7 percent slopes.__ 2,119 .6
sandy material, 0 to 3 percent slopes__.__.. 8, 183 Lamonta loam, stony, 7 to 12 percent slopes_ 1, 863 .6
Deschutes sandy loam, over semicemented Lamonta sandy clay loam, 0 to 3 percent
sandy material, 3 to 7 percent slopes__.___ 1,191 .4 SIOPES _ e 312 .1
Deschutes sandy loam, over semicemented Lamonta sandy clay loam, 3 to 7 percent
sandy material, 7 to 12 percent slopes__.__ 61 M slopes. - ._. 490 .1
Deschutes sandy loam, over semicemented Lamonta sandy clay loam, 7 to 12 percent
sandy material, eroded, 12 to 20 percent Slopes_ - ool 74 ®
slopes . - . __. 62 O] Lamonta sandy clay loam, eroded, 0 to 3
Deschutes sandy loam, shallow, 0 to 3 per- percent slopes___ ... _________________ 340 .1
cent slopes_ . 566 .2 || Lamonta sandy clay loam, eroded, 3 to 7
Deschutes sandy loam, shallow, 3 to 7 per- pereent slopes__ _ . ___.____.. 414 -1
cent slopes. . ___________._._. 199 . 1 || Lamonta sandy clay loam, eroded, 7 to 12
Deschutes sandy loam, shallow over cinders, percent slopes_ __ . __ . ___________. 386 .1
0 to 3 percent slopes.. ... _________ 77 ™ Lamonta sandy clay loam, eroded, 12 to 20
Deschutes sandy loam, shallow over cinders, percent slopes._ . __..__.____ 96 M
eroded, 3 to 7 percent slopes_ ... _. 79 O] Lamonta sandy clay loam, shallow, 0 to 3
Deschutes sandy loam, stony, 0 to 3 percent percent slopes___ ... ___._____ 47 ®
SloOPeS .- _ . 11, 088 . 3 || Lamonta sandy clay loam, shallow, 3 to 7
Deschutes sandy loam, stony, 3 to 7 percent percent slopes___ ... ______________ 70 Q]
Slopes_ - . 1,721 . 5 || Lamonta sandy clay loam, shallow, eroded,
Deschutes sandy loam, stony, 7 to 12 percent 3 to 7 percent slopes__ ... _._..._._______ 246 .1
slopes - ___._ 128 M Lamonta sandy clay loam, shallow, eroded,
Deschutes sandy loam, stony, over cinders, 7 to 12 percent slopes.._. ... _____... 169 .1
3to 7 percent slopes.____ ... ___.__.___ 65 ©) Lamonta sandy clay loam, stony, 0 to 3
Deschutes sandy loam, stony, over semi- percent slopes. . . ___________ 255 -1
cemented sandy material, 0 to 3 percent Lamonta sandy clay loam, stony, 3 to 7
SlOPES - o 802 .2 percent slopes. ... 411 .1

1 Less than 0.1 percent.
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TasLe 2.—Approximate acreage and proportionate extent of the soils mapped—Continued

Soil Acres Percent Soil Acres Percent

Lamonta sandy clay loam, stony, 7 to 12 Madras sandy loam, over sandstone, eroded,

percent SIOPES. ool 259 0.1 12 to 20 percent slopes_ . .. _..._______ 809 0.2
Lamonta sandy clay loam, stony, 12 to 20 Madras sandy loam, shallow over sandstone,

pereent slopes_ ... _____.. 433 .1 0 to 3 percent slopes_ ... ____________ 171 .1
Madras loam, 0 to 3 percent slopes._..______ 10, 759 3. 2 || Madras sandy loam, shallow over sandstone,
Madras loam, 3 to 7 percent slopes._.___.___ 3, 169 1.0 3 to 7 percent slopes. ..o ________ 212 .1
Madras loam, 7 to 12 percent slopes_..__.___ 542 . 2 || Madras sandy loam, shallow over sandstone,
Madras loam, eroded, 0 to 3 percent slopes... 3, 977 1.2 12 to 20 percent slopes. - oo ______ 48 M
Madras loam, eroded, 3 to 7 percent slopes._ 1, 598 . 5 || Madras sandy loam, shallow over sandstone,
Madras loam, eroded, 7 to 12 percent slopes__ 519 .2 eroded, 3 to 7 percent slopes_____________ 116 M
Madras loam, over sandstone, 0 to 3 percent Madras sandy loam, shallow over sandstone,

SIOPES - o o e 1, 888 .6 eroded, 7 to 12 percent slopes. ... __..._ 206 L1
Madras loam, over sandstone, 3 to 7 percent Madras sandy loam, stony, over sandstone,

SLOPES - - i 483 .1 0 to 3 percent slopes. .. ______________._._ 959 .3
Madras loam, over sandstone, eroded, 0 to 3 Madras sandy loam, stony, over sandstone,

pereent slopes__ - _________. 164 ™ 3 to 7 percent slopes____________________ 053 .3
Madras loam, over sandstone, eroded, 3 to 7 Madras sandy loam, stony, over sandstone,

percent slopes__ . ________________ 127 ® 7 to 12 percent slopes_ . ... ... _.___. 480 .1
Madras loam, stony, 0 to 3 percent slopes____ 634 . 2 || Madras sandy loam, stony, over sandstone,
Madras loam, stony, 3 to 7 percent slopes.. 1, 049 .3 12 to 20 percent slopes__ . __________ 747 .2
Madras loam, stony, 7 to 12 pereent slopes_ . 176 . 1 i| Metolius sandy loam, 0 to 3 percent slopes__. 8, 332 2.5
Madras loamy sand, over sandstone, 3 to 7 Metolius sandy loam, 3 to 7 percent slopes. _ 1, 366 P

percent slopes_ __ .. __._.______ 100 M Metolius sandy loam, 7 to 12 percent slopes. . 310 .1
Madras loamy sand, over sandstone, eroded, Metolius sandy loam, eroded, 0 to 3 percentt

3 to 7 percent slopes. . ___._________ 95 m SloOpes_ - i 1, 646 .5
Madras sandy loam, 0 to 3 percent slopes____ 8, 313 2.5 || Metolius sandy loam, eroded, 3 to 7 percent
Madras sandy loam, 3 to 7 percent slopes___._ 1, 982 .6 slopes_ - ___ 612 .2
Madras sandy loam, 7 to 12 percent slopes__ 246 .1 || Metolius sandy loam, terrace position, 0 to
Madras sandy loam, deep over sandstone, 0 3 percent slopes_ _______________________ 182 .1

to 3 percent slopes___ . ________ 246 . 1 | Mectolius sandy loam, terrace position, 3 to
Madras sandy loam, deep over sandstone, 3 7 percent slopes. . _____________________. 72 Q)

to 7 percent slopes. ... __. 97 O] Odin clay loam, 0 to 3 percent slopes.__.____ 285 .1
Madras sandy loam, deep over sandstone, Qdin clay loam, 3 to 7 percent slopes______._ 43 M

eroded, 3 to 7 percent slopes____. ... 150 O] Odin sandy loam, 0 to 3 pereent slopes. ... __ 208 .1
Madras sandy loam, eroded, 0 to 3 percent Pits and dumps. - ... ___._ 7 Q)

SlOPES - - o e 3, 632 1.1 |} Redmond clay loam, 0 to 3 percent slopes__ 134 O]
Madras sandy loam, eroded, 3 to 7 percent Redmond loam, 0 to 3 percent slopes._______ 405 .1

SlOPeS - . 085 . 3 || Redmond sandy loam, 0 to 3 percent slopes__ 3,282 1.0
Madras sandy loam, eroded, 7 to 12 percent Redmond sandy loam, 3 to 7 percent slopes._ 365 .1

SlOPeS - i 62 0 Redmond sandy loam, deep, 0 to 3 percent
Madras sandy loam, over sandstone, 0 to 3 slopes - __ 439 .1

percent slopes. - _______ 3, 048 10§l Riverwash_ .. _____ 91 Q)
Madras sandy loam, over sandstone, 3 to 7 Rough broken land, Era and Deschutes soil

pereent slopes. - _ ... . 1, 832 .5 materials, 12 to 50 percent slopes_..__.___. 3, 351 1.0
Madras sandy loam, over sandstone, 7 to 12 Rough stony land, Agency and Deschutes

pereent slopes_ - ..o ___ 260 .1 soll materials, 12 to 60 percent slopes____ 45, 029 13. 4
Madras sandy loam, over sandstone, 12 to 20 Scabland, 0 to 3 percent slopes_____________ 6, 132 1. 8

percent slopes_._ __ . __________._ 262 .1 || Scabland, 3 to 12 percent slopes____________ 82, 887 25.0
Madras sandy loam, over sandstone, eroded, Voleanie ash, 0 to 3 percent slopes_.__._.___ 40 M

0 to 3 percent stopes_ .. __________ 1,174 .3
Madras sandy loam, over sandstone, eroded, Total . . . 336, 795 100. 0

3 to 7 percent slopes_ - _____ . _____ 2, 244 .7
Madras sandy loam, over sandstone, eroded,

7 to 12 percent slopes. oo oo o__ 1,170 .3

! Less than 0.1 percent.

Agency gravelly loam

Almost all of this well-drained soil lies north of the
Crooked River in nearly level to somewhat rolling plains.
The natural vegetation consists of big sagebrush, rabbit-
brush, bunchgrasses, scattered junipers, and associated

plants.

The normal annual precipitationis 8.5 to 10inches.

The parent material of this soil consists of old water-laid
or partly consolidated sedimentary materials and vol-
canic materials, In most places the upper part of the soil
was derived from the somewhat consolidated agglomerates
and sandstones of the Dalles formation (5)? mixed with a
little fine pumice and volcanic ash. The lower part of the

2 Ttalic numbers in parentheses refer to Literature Cited, p. 81.

profile contains fragments of basalt or material weathered

from basalt.
lava bedrock.
Typical profile:

The underlving material is basalt or other

0 to 9 inches, light brownish-gray to grayish-brown nonecal-
careous gravelly loam; very dark grayish brown and friable

when moist.

9 to 18 inches, brown to grayish-brown noncalcareous gravelly
clay loam; breaks into subangular blocky aggregates; mildly

alkaline.

18 to 24 inches, brown to pale-brown or light yellowish-brown
gravelly clay loam; contains basalt stones; breaks into sub-
angular blocky aggregates; noncalcareous except in places in
the lower part or on the under side of pebbles and stones.

24 inches+, lime-coated fragments of basalt that overlie basalt

bedrock.
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The depth to the underlying rock ranges from about 1%
to 3 feet. In some areas the underlying material is partly
consolidated sandstone or agglomerate instead of basalt.

This soil contains many red rhyolitic and dark-colored
basaltic or andesitic pebbles, but the content varies from
place to place. In some areas subangular or rounded
cobblestones occur. Commonly there are enough pebbles
to interfere with tillage. The upper part of the soil con-
tains small amounts of fine pumice.

Although low in organic matter, this soil is moderately
fertile. The surface soil is permeable to water and roots.
The subsoil is slightly less permeable. The underlying
basalt is relatively impermeable, but in places fissures or
cracks allow water to move downward. Because of the
content of pebbles and the moderate depth of the soil,
water-holding capacity is moderate to somewhat low.

To show variations in slope and erosion, five phases of
this soil are mapped.

Agency gravelly loam, 0 to 3 percent slopes (Aa).—This
soil oceurs in several small tracts in Jefferson County in
association with other Agency soils and soils of the Era,
Madras, and Lamonta series. Runoff is fairly slow, and
water erosion is slight. In a few places wind erosion is
moderate.

Use and managemeni (subgroup 2A)3.—About 80 per-
cent of this soil is used for grain under a dvyland summer-
fallow system. Most of the rest is idle or in annual or
perennial grasses and used for grazing. Average yields
of grain are low.

Some of this soil probably will be irrigated under the
Deschutes Irrigation Project. The soil appears to be only
fair to good for irrigated crops. The gravel impedes culti-
vation and would hinder the growth and harvesting of
potatoes. If irrigated, the soil would be suited to perma-
nent pasture, hay, clover for seed, and grain.

Management needs are similar to those of Ageney loam,
0 to 3 percent slopes. Growth of weeds should be pre-
vented so that the available moisture can be used by crops
and pasture plants. While the soil is fallow, much of the
stubble should be left on the ground to prevent wind
erosion.

Agency gravelly loam, 3 to 7 percent slopes (Ab).—
This soil is gently sloping or undulating; consequently, it
has more rapid runoff than Agency gravelly loam, 0 to 3
percent slopes, and is more likely to erode if irrigated.
Distribution and control of irrigation water will be more
difficult.

Use and management (subgroup 2B).—About 60 percent
of this soil is in sagebrush and grass; about 10 percent has
been cropped but is now in grass. These areas are used
for grazing. The carrying capacity is rather low. The
rest of this soil has been used for grain under a dryland
summer-fallow system. Average yields are low.

Some of this soil probably will be irrigated, though it
is only fair for irrigated crops. The relief will make it
difficult to distribute water evenly, and the gravel impedes
cultivation. This soil is better suited to permaneunt grass-
legume pasture, hay, clover seed, and grain than to pota-
toes or other row crops.

Agency gravelly loam, 7 to 12 percent slopes (Ad).—
Small areas of this sloping or rolling soil are widely scat-
tered in Jefferson County. Runoff is greater than on

# The use suitability and suggested management of the soils of the

Area are given by management groups and subgroups in the section,
Use and Management of Soils.

446247—58——2

Agency gravelly loam, 0 to 3 percent slopes. This soil
is fair to poor in workability and is likely to erode if
irrigated.

Use and management (subgroup 2C).—About 60 percent
of this soil is in sagebrush and grass and is used for grazing.
The rest is used for dry-farmed grain. Yields are low.

Some areas of this soil lie below the canals and possibly
will be irrigated. These areas are best suited to per-
manent grass-legume pasture. The soil would be poor
for irrigated crops. Management needs are similar to
those of Agency gravelly loam, eroded, 7 to 12 percent
slopes.

Agency gravelly loam, eroded, 3 to 7 percent slopes
(Ac).—This soil 1s moderately eroded. Most of it has
lost one-fourth or more of the original surface soil through
erosion. Deep plowing may turn up some of the sub-
surface soil or subsoil. Runoff has caused most of the
erosion, but in places wind has caused some. In most
areas there is enough gravel on the surface and in the
surface soil to interfere with cultivation, especially with
the harvesting of potatoes. In some areas the pebbles are
subangular rock fragments, and in a few places cobble-
stones occur.

Use and management (subgroup 2B).—Nearly 40 per-
cent of this soil has been cropped but is now idle or in
annual or perennial grasses. Another 15 percent has a
cover of sagebrush and grass. All these tracts are used
for range. Most of the rest of the soil is used for dry-
farmed grain and left fallow every other summer. Average
yields are low.

Some of this soil will be irrigated. It is only fairly well
suited to irrigation. It is better suited to permanent
grass-legume pasture, hay, clover seed, vetch seed, and
grain than to potatoes or other row crops. Management
nleeds are similar to those of Agency loam, 3 to 7 percent
slopes.

1t is difficult to distribute water evenly without causing
erosion. The corrugation method is probably the best
method of irrigating most areas. Runs should be short.
Deep cuts should not be made when this soil is being
leveled.

Agency gravelly loam, eroded, 7 to 12 percent slopes
(Ae)—Most of this soil has lost between 25 and 75
percent of the surface soil through erosion. A few acres
have lost almost all the surface soil. Shallow gullies have
formed in a few places east of Madras. Runofl has caused
most of the erosion. Some wind erosion may have
occurred. Rumoff is medium where the soil is not pro-
tected by vegetation. The erosion hazard uander irriga-
tion would be high. Workability is fair to poor.

Use and management (subgroup 2C).—About 20 percent
of this soil has a cover of sagebrush and grass; slightly
more than 30 percent has been cultivated but is now idle
or in annual or perennial grass. These tracts are used for
grazing. Their carrying capacity is low. Nearly half of
this soil is used for dry-farmed wheat under a summer-
fallow system. Average yields are low, perhaps about 7
bushels per acre.

The density and vigor of the grasses could be improved
by controlling grazing. Some areas may need to be re-
seeded to crested wheatgrass.

Most of the straw and stubble of dry-farmed grain
should be returned to the soil to supply organic matter.
Stubble mulching and contour tillage help to reduce
erosion. A rotation of 6 or 8 years of crested wheatgrass
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and 8 years of alternate wheat and fallow is well suited to
this soil.

Some of this soil lies below the irrigation canal, and
probably part of it will be irrigated. If irrigated it will
be suitable for grass-legume pasture. It is poorly suited
to irrigated crops.

Agency loam

Agency loam occurs in Jefferson County, most exten-
sively on the Agency Plains and near Culver and Opal City.
Much of it will be irrigated by the Deschutes Trrigation
Project. Practically all of this soil lies north of the
Crooked River. Most of it is nearly level or gently undu-
lating, but some is strongly undulating, rolling, or hilly.
It is well drained. The natural vegetation consisted of big
sagebrush, rabbitbrush, bunchgrasses, scattered junipers,
and associated plants. The normal annual precipitation
is about 8.5 to 10 inches.

This soil was derived from old sedimentary materials
and volcanic materials. Most of the sediment was of
volcanic origin. The upper part of the soil developed
mainly from partly consolidated sedimentary materials
weathered from the Dalles formation. This formation
consists of sandstones, agglomerates, gravels, sands, tuffs,
cinders, ashes, and agglomerate-mudflows (§). The sand-
stones and agglomerates are dominant in thisregion. They
contain large amounts of rhyolitic and other acidic igneous
materials and materials that are andesitic and more basic.
The upper part of the profile may contain a small amount
of fine pumice, volcanic ash, or loess. The lower part of
the profile typically has been affected by basaltic rock
fragments and materials weathered from these fragments.

Agency loam is associated with the Madras, Era, and
Lamonta soils. The Agency soils generally lack the caliche
layer that is characteristic of the Madras soils. Agency
soils have been affected more than Madras by basaltic
materials. They differ from the Era and Lamonta soils in
the development and texture of the subsoil. The Agency
subsoil is fine textured and moderately developed, whereas
the subsoil of the Era soils is coarser in texture. The
texture of the Lamonta subsoils is finer and more dense
than that of the Agency. Agency soils are somewhat
similar to Redmond but contain less pumice.

Typical profile:

to 10 inches, light brownish-gray or grayish-brown noncal-
careous slightly hard loam; very fine granular structure;
when moist, very dark grayish brown and friable; neutral
reaction; grades to the layer below.

(to 20 inches, brown nonealcareous hard clay loam that
oreaks into moderate fine subangular blocky or rounded
1ggregates; aggregates thinly coated with darker glossy ma-
terial; few to moderate number of fine pores; when moist,
dark brown to dark grayish brown and firm to friable; when
wet, slightly sticky and plastic; mildly alkaline.

20 to 28 inches, brown to pale-brown or light yellowish-brown
hard clay loam that breaks into moderate fine subangular
blocky aggregates; aggregates have a thin colloidal coating;
few to moderate number of fine pores; when moist, dark
brown and firm to friable; when wet, slightly sticky and plas-
tic; mildly to moderately alkaline; noncalcareous except in
places in the lower part; contains a few or a moderate number
of pebbles and angular basalt stones as much as 8 or 10 inches
in diameter; some of the pebbles and stones are lime coated
on their lower sides.

28 inches -, lime-coated fragments of basalt over basalt
bedrock.

In some areas the surface soil is sandy loam or fine
sandy loam, and the subsoil is sandy clay loam. In a few
areas the subsoil is loam or clay. The depth to the under-
lying rock ranges from about 20 to 35 inches. In some
areas, particularly on the Agency Plains, the underlying
material is partly consolidated sandstone or other sedi-
mentary material, and the soil is similar to Madras loam,

The upper part of this soil contains a small amount of
pumice the size of fine and medium sand. This pumice
may have been derived from deposits that fell from the
air following a volcanic eruption, or from the sedimentary
parent material. In most places the upper layers contain
a few red rhyolitic and dark-colored basaltic or andesitic
pebbles. In the lower layers the pebbles are more numer-
ous. The organic-matter content is low.

The surface soil is permeable to water and roots; the
subsoil is slightly less permeable. The underlying basalt
or other rock commonly is relatively impermeable, but in
places water can move downward through fissures or
cracks. Under natural conditions, the water table does not
affect the soil, but excessive irrigation may produce a
perched water table above the underlying rock in depressed
areas. In such places, salts may accumulate, but normally
the soil is not affected by soluble salts or alkali.

To show variations in slope, erosion, and stoniness, 12
phases of this soil are mapped.

Agencyloam, 0 to 3 percent slopes (Af) .——Most of this soil
isin the Agency Plains and in the plains near Culver, Meto-
lius, and Opal City. Runoff is slow, and water erosion is
negligible or slight. Slight wind erosion has occurred in
places. This soil is low in organic matter and nitrogen,
but generally it is moderately fertile. The water-holding
capacity is moderate to somewhat high,

Use and management (subgroup 2A).—Nearly all of
this soil is used for grain under a dry-farming system and
left fallow every other summer. About 43 percent of this
soil is used for wheat, 1 percent for barley, and 5 percent
for small grains to be cut for hay. Each year an equal
areais summer-fallowed. A few acres are used for rye and
for grazing.

Generally about 85 percent of the wheat is winter wheat,
which appears better suited to this soil than spring wheat.
In spring the stubble generally is plowed and a trashy
cover is left for the period of fallow. To control weeds
a rod weeder or other tillage implement is used two or
three times during the summer. The wheat is planted
late in October or early in November, Fertilizer or other
amendments are rarely used. Yields, which vary with
the amount and distribution of rainfall, are low. The
average yield of dry-farmed spring wheat is a little less
than that of winter wheat. The wheat stubble may be
used for grazing. About 5 acres is required to graze a
1,000-pound cow for 1 month in years of high yields, and
about 10 acres is needed in years of low yields (10).

Because rainfall is low and the soil is moderately deep,
this soil is only moderately to poorly suited to dry-farmed
wheat and other small grains. Crop residues should be
returned to the soil, to supply organic matter. The
stubble and straw should not be burned. A stubble
mulch helps to reduce wind and water erosion. If the
combine is equipped to spread straw at the time of the
harvest, subsequent plowing will be made easier. Timely
cultivation to control weeds helps to conserve moisture.
The choice of crop rotations suitable for dvy farming is
limited.
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A considerable part of this soil will be irrigated. Prob-
ably about the same kind of crops will be grown on the
irrigated areas as are now grown on the Redmond and
Deschutes soils in Deschutes County—alfalfa, potatoes,
oats, barley, and wheat; Ladino, alsike, and red clovers
for hay and seed; and peas for seed. Under irrigation,
this soil will be suitable for the same crops as Redmond
loam, 0 to 3 percent slopes, and after a few years of
cropping it will produce slightly higher yields.

This soil should be well suited to many irrigated crops.
In most areas it will need only slight leveling to prepare
it for irrigation. Because the subsoil is fine textured and
the soil is only moderately deep, deep cuts should be
avoided while grading. The strip-border system would
be suitable for irrigating small grains, hay, and pasture,
and the furrow system for row crops.

Organic matter must be added to this soil to make it
highly productive under irrigation. Organic matter can
be added by several methods, including the use of a crop
rotation that includes legumes and grasses, the conserva-
tion and return to the soil of all manures, and the proper
use of crop residues. Organic matter can be effectively
and quickly added by turning under a green-manure
crop of annual sweetclover. The sweetclover can be
sown broadcast when the grain crop, which is seeded
early, is first irrigated. 1If 1t is irrigated once after the
grain harvest, the sweetclover will grow rapidly. It can
be plowed under later in the fall.

Fertilizer requirements should be determined by field
trials. Greenhouse tests (10) on several associated soils
and experience with somewhat similar soils under irriga-
tion in Deschutes County indicate that (1) for several
crops this soil is deficient in nitrogen; (2) legumes may
respond well to sulfur; and (3) potatoes and other row
crops respond to a complete fertilizer.

Agency loam, 3 to 7 percent slopes (Ah).—Almost all
of this soil lies north of the Crooked River. Many of the
areas are associated with Agency loams that are less
strongly or more strongly sloping than this soil. A few
areas are on high benches surrounded by Rough stony
land, which is in the river canyons.

This soil is easy to till. It is slightly shallower, on the
average, than Agency loam, 0 to 3 percent slopes. Runoff
is slow; nevertheless, there will be some difficulty in irri-
gating this soil without causing erosion.

Use and management (subgroup 2B).—About 45 percent
of this soil is under a natural cover of sagebrush and grass.
From 10 to 15 percent was once in cultivation, but it is
now idle or in annual or perennial grasses. These areas
are used for grazing. Under common practices about
8 to 9 acres are required to graze a 1,000-pound cow for
1 month. Most of the rest of this soil is used for dry-
farmed wheat and is left fallow every other summer.
Yields are about the same as or slightly less than on Agency
loam, 0 to 3 percent slopes.

One-half to two-thirds of Agency loam, 3 to 7 percent
slopes, will be irrigated under the Deschutes Irrigation
Project; the rest lies above the canal or in positions to
which water cannot easily be conveyed. This soil is
fairly well suited to irrigation. Use suitability and
management needs are similar to those of Agency loam,
0 to 3 percent slopes, but, because of the higher hazard of
erosion, this soil 18 somewhat less well suited to potatoes
and other row crops. It should be used as much as possi-
ble fov alfalfa, clover, or pasture. Additions of organic

matter are especially important., Smooth bromegrass or
big bluegrass or some other grass should be grown with
the alfalfa. Because water spreads less uniformly on this
soil than on Agency loam, 0 to 3 percent slopes, productiv-
ity may be slightly lower.

Irrigating this soil may cause it to erode unless the
water is applied carefully. The corrugation method may
be better suited to the stronger slopes than the strip-
border method. If the strip-border method is used to
irrigate the gentler slopes, the runs should be short and
the strips narrow. This soil should be carefully leveled
crosswise between borders, but, because it is moderately
shallow, deep cutting should be avoided.

Agency loam, 7 to 12 percent slopes (Al).—This sloping
or rolling soil is shallower than Agency loam, 0 to 3 percent
slopes. It oceurs in small areas east of Metolius and near
Haystack Butte and Juniper Butte. It is associated with
Era, Lamonta, and other Agency soils. About one-fourth
of the acreage is moderately eroded. Workability is good.
Included are about 20 acres in which the surface soil is a
sandy loam.

Use and management (subgroup 2C).—Almost all of this
soll is used for nonirrigated range. Sagebrush and grass
cover about three-fourths of the acreage; such areas have
a grazing capacity of about 10 acres a cow-month. The
rest of the soil has been cultivated but is now idle or in
annual or perennial grasses.

This soil is poorly suited to irrigation, and probably
none of it will be irrigated. Some of it lies above the
canal and some in other locations to which it would be
difficult to supply water. Particularly on row crops,
control and distribution of water would be difficult.

Agency loam, 12 to 20 percent slopes (Am).—This
inextensive soil occurs in a few scattered areas in Jefferson
County. It isshallower than Agency loam, 0 to 3 percent
slopes, and, because of its stronger slopes, has more rapid
runoff and 1s more likely to erode. Furthermore, this soil
differs more from place to place. Included are some areas
in which the surface soil is sandy loam.

Use and management (subgroup 2D).—Slightly more
than one-third of this soil is in sagebrush and grass;
almost as much of it has been cultivated but is now either
idle or in grass. These areas are used for grazing. The
rest of the soil is used for dry-farmed grain. Yields are
low. Probably none of this soil will be irrigated, because
of its location and the difficulty of distributing water
without causing serious erosion.

Agency loam, eroded, 0 to 3 percent slopes (Ag).—This
soil has been moderately eroded by wind. A considerable
part of it has lost one-fourth or more of the original surface
soil.  Deep plowing may turn up some of the subsurface
soil or upper subsoil.

T'his soil is similar to the associated Agency loam, 0 to 3
percent slopes, except that it is more eroded and somewhat
less fertile and the thickness of the surface soil is generally
2 to 4 inches less.

Use and management (subgroup 2A).—Most of this soil
is used for wheat under a dryland summer-fallow system.
Yields are low.

Much of this soil will be irrigated under the Deschutes
Irrigation Project. Use suitability under irrigation would
be similar to that of Agency loam, 0 to 3 percent slopes,
but larger additions of organic matter are needed, and
slightly larger applications of nitrogen for potatoes or row
crops may be effective. Wind erosion can be retarded by
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stripcropping, by stubble mulching, and by keeping the
surface rough and uneven.

Agency loam, eroded, 3 to 7 percent slopes (Ak).—
This soil is gently sloping or undulating. It has been
moderately eroded by water or wind, or both. A con-
siderable part of the acreage has lost about one-fourth or
more of the surface soil, and deep plowing turns up some
of the subsurface soil or upper subsoil. This soil is like
Agency loam, 0 to 3 percent slopes, but it is more eroded
and the thickness of the surface soil generally is 2 to 4
inches less.

Use and management (subgroup 2B).—The present use,
suitability for use, and management needs of this soil are
similar to those of Agency loam, 3 to 7 percent slopes.
Average yields are slightly lower. The need for additions
of organic matter is shightly greater on this soil, and some-
what larger applications of nitrogen fertilizer may be
effective.

Agency loam, eroded, 20 to 35 percent slopes (An).—
This inextensive soil occurs in a few scattered areas near
Haystack Butte. Because of the moderately steep or
steep slopes, runoff is medium or rapid. Much of this
soll is moderately eroded. Except for its thinner surface
soill and shallower depth to bedrock, this soil resembles
Agency loam, 0 to 3 percent slopes.

Use and management (group 5).—All of this soil is used
for range. Its carrying capacity is low. Most of it is
covered with sagebrush and grass. A few acres have
been dry-farmed to grain, but these areas are now in grass
or are idle. Because of the strong slopes, this soil is not
well suited to dry farming or to irrigation. It is best
suited to range. The carrying capacity could be increased
if grazing were controlled and if more areas were seeded to
crested wheatgrass and bulbous bluegrass.

Agency loam, stony, 0 to 3 percent slopes (Ao).—All of
this soil is in Jefferson County. Most of it is too stony
to be tilled; a few areas are less stony and could be made
suitable for cultivation by removing the stones. Most of
the stones are angular fragments of basalt. They range
up to 20 inches in diameter. The basalt bedrock outcrops
in places. About one-fourth of the acreage is eroded;
these arcas are identified on the soil map by erosion
symbols.

Included are some areas in which the subsoil is a stony
loam that is coarser than the typical subsoil of Agency
loam. In other areas the subsoil 1s finer than typical.

Use and management (group 6).—Almost all of this soil
is covered with sagebrush and grass and is used for grazing.
This stony soil would be difficult to till so that grass could
be seeded. The pastures should not be overgrazed and
should not be grazed too early in spring or too late in fall.

This soil is not suitable for crops. If it can be irrigated,
permanent pastures should do well. Applications of sulfur
and nitrogen should be effective. Subdividing the pasture
into three or four tracts to be grazed in rotation should
increase carrying capacity.

Agency loam, stony, 3 to 7 percent slopes (Ap).—This
extensive soil is gently sloping or undulating. Runoff
therefore is more rapid than on Agency loam, stony, 0 to 3
percent slopes, and areas not well protected by vegetation
may erode. About 40 percent of this soil is moderately
eroded.

Use and management (group 6).—Most of this soil is too
stony to be tilled. Tts use, suitability for use, and manage-

ment needs are similar to those of Agency loam, stony,
0 to 3 percent slopes. Because it is more strongly sloping,
however, this soil would be more difficult to irrigate for
permanent grass-legume pasture.

Agency loam, stony, 7 to 12 percent slopes (Ar).-—This
sloping or rolling soil is similar to Agency loam, stony,
0 to 3 percent slopes, but is more likely to erode if not
protected by vegetation.

This soil 1s in management group 6. It is more difficult
to irrigate evenly than Agency loam, stony, 0 to 3 percent
slopes. Many areas are not suitable for irrigated pasture.

Agency loam, stony, 12 to 20 percent slopes (As).—Be-
cause this soil is very strongly sloping or hilly, runoft is
more rapid and the erosion hazard is greater than on
Agency loam, 0 to 3 percent slopes. The many stones on
and in the surface soil prevent ordinary tillage.

This soil differs from place to place. About 80 acres of
this mapping unit is predominantly gravelly instead of
stony and consequently is less difficult to till than the
stony areas. In places the subsoil is loam or stony loam
instead of clay loam or stony clay loam. Almost 60 percent
of this soil has been moderately eroded by water or wind,
or both. Eroded areas are marked on the soil map by
erosion symbols.

Use and management (group 6).—Nearly all of this soil
18 covered with sagebrush and grass and is used for grazing,
the use to which it is best suited. Because of the strong
slope, it would be very difficult to control irrigation water.

Agency loam, stony, 20 to 35 percent slopes (At).—If
this moderately steep to steep soil is not protected by
vegetation, runoff is likely to be rapid and erosion may
occur. Nearly one-half of this soil is moderately eroded.
In some areas the surface soil is sandy clay loam or heavy
loam and the subsoil is heavy clay loam or clay. Many
stones are on the surface and in the surface soil, and
bedrock outcrops in places.

This soil is not suited to crops or irrigated pasture. It
is best suited to range. Grazing should be regulated so
that the perennial bunchgrasses can increase in density
and vigor. This soil is in management group 6.

Agency sandy loam

Almost all of the Agency sandy loam in the Area is in
Jefferson County. This soil occurs in the wupland.
Drainage, climate, and natural vegetation are similar to
those described for the associated Agency loam.

This soil is more easily tilled than Agency loam, but
its water-holding capacity and natural fertility are lower.
It developed from slightly sandier parent material, and it,
probably contains somewhat more pumice. It is moder-
ately developed.

Representative profile:

0 to 9 inches, light brownish-gray or grayish-brown noncal-
careous sandy loam; neutral reaction; weak very fine granular
structure; when moist, very dark grayish brown and very
friable.

9 to 19 inches, brown noncalcareous hard clay loam or sandy
clay loam; breaks into fine subangular blocky aggregates
that have thin colloidal coating; when moist, dark brown to
dark grayish brown and firm to friable; mildly alkaline.

19 to 26 inches, brown to pale-brown or light yellowish-brown
hard clay loam or sandy clay loam; breaks into fine sub-
angular blocky aggregates that have thin colloidal coating;
when moist, dark brown and firm to friable; mildly to
moderately alkaline; noncalcareous except in the lower part;
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few or moderate number of pebbles and angular basalt stones,
some of which are coated with lime on their under sides.

26 inches -, lime-coated fragments of basalt, which overlie
basalt bedrock.

The depth to the underlying bedrock ranges from 20 to
35 inches. In some areas the soil is underlain by partly
consolidated sandstone or other sedimentary material
instead of lava. In most places the soil contains a few
red rhyolitic and dark-colored pebbles. The upper part
of the profile contains a small amount of pumice.

Included are a few small tracts that have a loam surface
soil and a few areas that have a loam or a clay subsoil.

The surface soil and the subsoil are permeable to water
and roots. The underlying bedrock is relatively imperme-
able, but in places there are fissures through which water
can drain. Under natural conditions, this soil is not
affected by the water table or by salts or alkali.

To show differences in slope and erosion, four phases of
Agency sandy loarh are mapped.

Agency sandy loam, 0 to 3 percent slopes (Au).—This
soil occurs mostly in Agency Plains and in the plains near
Culver, Metolius, and Opal City. Runoff is slow, and
water erosion has been negligible or slight. Slight wind
erosion has occurred in places.

Use and management (subgroup 2A).—Nearly three-
fourths of this soil is used for dry-farmed wheat under a
summer-fallow system similar to that used on Agency
loam, 0 to 3 percent slopes. A small part of the total
area was formerly cultivated but is now idle or in grass;
almost one-fourth of the soil has a sagebrush-grass cover.
T]iese tracts are used for grazing, but the carrying capacity
is low.

Because of its coarser texture and lower water-holding
capacity, average yields on this soil are somewhat lower
than on Agency loam, 0 to 3 percent slopes. Manage-
ment needs of the two soils are similar, but this soil has
a slightly greater need for nitrogen, phosphorus, and
organic matter than Agency loam, 0 to 3 percent slopes.
Striperopping would help to reduce wind erosion.

Much of this soil will be irrigated under the Deschutes
Irrigation Project. It should be fairly good for alfalfa,
potatoes, and small grains, and for legumes grown for
seed, and good for Ladino, alsike, and red clovers, vetch,
and peas. Apparently it is one of the better soils for
Ladino clover seed. 1t is similar to Agency loam, 0 to 3
percent slopes, in use suitability and management needs
under irrigation, but may yield less under the same kind
of management. This soil should be irrigated somewhat
more frequently than Agency loams, and more lightly by
use of larger heads and shorter runs,

Agency sandy loam, 3 to 7 percent slopes (Aw).—
Because this soil is more strongly sloping, it has more rapid
runoff and a more serious erosion hazard than Agency
sandy loam, 0 to 3 percent slopes. Row crops are more
difficult to irrigate properly without causing erosion.

Use and management (subgroup 2B).—About 20 percent
of this soil has a sagebrush cover; about 40 percent,
formerly cultivated, 1s idle or in annual or perennial
grasses. These tracts are used for grazing. Most of the
rest of the soil is used for dry-farmed wheat.

A considerable part of this soil will be irrigated. The
soil 1s similar in crop suitability and management needs
to Agency loam, 3 to 7 percent slopes, but its need for
additional organic matter, nitrogen, and phosphorus is
somewhat greater. Furthermore, irrigation water should

be applied somewhat more frequently, in slightly smaller
amounts, under larger heads, and in shorter runs. Yields
under similar management probably will be slightly less
than on Agency loam, 3 to 7 percent slopes.

Agency sandy loam, eroded, 0 to 3 percent slopes
(Av).—This soil has lost one-fourth or more of the original
surface soil through wind erosion. Water erosion has
been negligible. Some of the subsurface soil and upper
subsoil may be turned up by deep plowing; then the plow
layer may be slightly finer in texture, slightly less perme-
able, and somewhat browner than it was before plowing.

Use and management (subgroup 2A).—Crop suitability
and management needs are similar to those of Agency
sandy loam, 0 to 3 percent slopes, but average yields are
somewhat less. Wind erosion can be reduced by stubble
mulching, stripcropping, and keeping the surface rough
and uneven,

Much of this soil will be irrigated. Under irrigation it
will need somewhat larger additions of organic matter and
nitrogen than Agency sandy loam, 0 to 3 percent slopes.
Organic matter can be added quickly by growing an
annual sweetclover with a small grain and plowing the
sweetclover under in fall after the grain is harvested.

Agency sandy loam, eroded, 3 to 7 percent slopes
(Ax).—This soil has been moderately eroded by wind or
water, or both. A small part of the subsurface soil or
upper subsoil may be turned up by deep plowing.

Use and management (subgroup 2B).—Most of this soil
is used for dry-farmed wheat. Average yields are low.
About 12 percent of the soil, formerly cropped, is idle or
in grass. An additional 8 percent is still under the
natural cover of sagebrush and grass.

Probably a considerable part of this soil will be irrigated.
This soil 18 similar in crop suitability and management
requirements to Agency loam, 3 to 7 percent slopes, but
its need for organic matter and nitrogen is greater.
Furthermore, water should be applied more frequently
and in slightly smaller amounts, under larger heads and
in shorter runs.

This soil should be kept in legumes or pasture two-
thirds or more of the time. Organic matter can be quickly
and effectively added by plowing under a crop of annual
sweetclover sown in the grain.

Deschutes coarse sandy loam

This soil occurs near Cloverdale on the nearly level
outwash plain that slopes gently {rom the Cascade
Mountains. The normal annual precipitation—probably
about 12 or 13 inches—is somewhat higher than for most
of the Deschutes Area, but apparently the frost-free
season is shorter. The natural vegetation is mainly
juniper, big sagebrush, and grasses. Ponderosa pine and
bitterbrush grow about one-half mile to the westward.

Much of the upper part of this soil was derived from
pumice, with which some water-laid material is mixed.
The water-laid material originated from lava. 'Fhe lava
was mainly andesite and basalt, but it included some
rhyolitic material,

This soil is associated with Deschutes loamy sand, over
gravelly material, 0 to 3 percent slopes, and Deschutes
sandy loam, over semicemented sandy material, 0 to 3
percent slopes. It has a looser, more pervious sub-
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stratum than the associated soils, and it is lower in water-
holding capacity.

Deschutes coarse sandy loam is very slightly developed;
its subsoil is slightly finer in texture and more compact
than its surface soil.

Typical profile:

0 to 7 inches, grayish-brown to dark grayish-brown or brown
coarse sandy loam; soft; single grain; contains a few or a
moderate number of small lava pebbles and a moderate
amount of pumice the size of coarse, medium, and fine
sand; when moist, very dark grayish brown and very friable.

7 to 16 inches, grayish-brown to brown very porous light
coarse sandy loam; single grain; contains pumice and pebbles,
like layer above; when moist, very dark grayish brown and
very friable.

16 to 28 inches, similar to material in layer above but firmer
and more gravelly.

28 inches-, gray and dark-gray loose gravelly sand or coarse
sand; single grain; when moist, very dark gray; subangular
and rounded pebbles, mostly of medium- and dark-colored
lava, but some reddish or light-colored, and generally less
than 1 inch in diameter; layer contains a little pumice sand.

The organic-matter content is generally low. In places
it is somewhat higher than typical, and in such places the
surface soil is dark grayish brown. The soil is non-
calcareous throughout; the reaction ranges from neutral
or slightly acid to mildly alkaline. The content of gravel
varies to some extent. In places the subsoil is loamy
coarse sand or gravelly loamy sand.

The surface soil and subsoil are somewhat rapidly per-
meable to water and allow roots to penetrate freely.
Water passes very rapidly through the underlying loose
gravelly sand, which has a low water-holding capacity.
Consequently, this soil is somewhat excessively drained
and needs la>ge amounts of water for irrigation. This
soil has not been affected by salts or alkali, and the ecosion
hazard is negligible.

Only one phase of Deschutes coarse sandy loam is
mapped.

Deschutes coarse sandy loam, over sandy material,
0 to 3 percent slopes (Da).—This soil differs from a
typical Deschutes soil in the following ways: (1) In most
places it is noncalcareous; (2) it has a slightly darker
colored sucface soil; (3) it contains less pumicy material
and more water-laid material; (4) it occurs in an area of
higher precipitation; and (5) internal drainage is more
rapid.

Use and management (subgroup 1A).—Nearly all of this
soll is used for irrigated crops and pasture. The principal
crops are alfalfa, oats, barley, wheat, alsike clover for hay
and seed, vetch for seed, and potatoes. About 6 percent
of the soil has a juniper-sagebrush-grass cover.

This soil is managed in about the same way as Deschutes
sandy loam, 0 to 3 percent slopes, but it requires more
water for irrigation, and it produces slightly lower yields.

Deschutes loam

Deschutes loam developed from less sandy material
than Deschutes sandy loam. The two soils have the
same type of natural vegetation. Deschutes loam is
similar to Redmond loam except that its subsoil is less
compact and more coarse textured.

Representative profile:

0 to 11 inches, light brownish-gray or grayish-brown, non-
calcareous, slightly hard, light loam; contains a large amount
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of light yellowish-brown or very pale brown pumice particles
the size of coarse to very fine sand.

11 to 23 inches, pale-brown or light yellowish-brown loam that
grades toward light brownish gray or grayish brown; non-
calcareous; breaks under considerable pressure of the fingers
into weak subangular blocky aggregates % to % inch in
diameter; contains pumice similar to that in layer above.

23 to 28 inches, material similar to that in layer above except
that it is slightly calcareous.

28 inches <, basalt bedrock, generally thinly coated with lime.

. During rains, the pumice in the surface soil accumulates
in miniature depressions. When the surface is dry, these
spots are browner than other parts of the surface soil.
In most places small angular fragments or rounded pebbles
of basalt or other lava rock occur throughout the profile.

This soll is nonsaline. It is relatively low in organic
matter and nitrogen. Above the bedrock it is moderately
permeable to water, roots, and air. Water drains through
the bedrock only if there ave fissures or openings.

Deschutes loam, stony, 0 to 3 percent slopes (Db).—
This inextensive soil occurs in scattered tracts near
Terrebonne and southwest of Redmond. It has enough
angular and subangular stones—generally basalt—to inter-
fere with tillage. In most places, however, there are not
enough stones to prevent all cultivation. Stones have
been removed from a few tracts. The water-holding
capacity is moderate, and the soil is easily irrigated.

Use and management (subgroup 1A).—About one-half
of this soil has been cultivated, but much of this acreage
is now idle or in grass. The rest of the soil is under its
natural cover.

This soil is fairly well suited to irrigated grass-legume
pasture. Areas that can be irrigated can be made suitable
for cropping by removing the stones. If stones are
removed, the management needs of this soil would be
similar to those of Deschutes sandy loam, 0 to 3 percent
slopes, but _this soil would be better suited to most crops,
and it would need less frequent irrigation.

Deschutes loamy coarse sand

Deschutes loamy coarse sand has a slightly sandier
surface soil and more fine material in its substratum than
Deschutes coarse sandy loam. It is coarser than Des-
chutes loamy sand, over gravelly material, with which it
occurs in Deschutes County in the western part of the
Area.

Typical profile:

0 to 8 inches, brown or grayish-brown soft loamy coarse sand;
single grain; when wet, very dark grayish brown.

8 to 29 inches, coarse sandy loam or loamy sand that is similar
in color to, or slightly paler than, the layer above; slightly
hard to soft; gravelly in lower part.

29 inches-, fairly loose porous gravelly loamy sand, somewhat

similar in color to layer above; contains much gray and
dark-gray sand and gravel.

The upper part of this soil was derived mainly from
pumice sand, with which was mixed considerable gray and
dark-gray sand and small pebbles. The lower layer
consists mainly of the same kind of dark-colored sand and
gravel, but in most places it contains considerable light-
colored pumice sand. In some places the lower layer
contains cobblestones. The darker colored material is
water-laid outwash deposits, probably glacial outwash
from the nearby mountains. This material was derived
from andesite, basalt, and probably other rocks. The
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pebbles range from rounded to subangular. The texture
of each layer varies somewhat from place to place.

Most of this soil is noncalcareous throughout. The
reaction is about neutral, but the range is from slightly
acid to mildly alkaline. The organic-matter content is
rather low.

To show variations in slope, two phases of this soil are
mapped.

Deschutes loamy coarse sand, over gravelly material,
0 to 3 percent (Dc).—This soil occurs in a few fairly
extensive tracts no:thwest of Tumalo near Plainview.
Runoff is very slow and water erosion is negligible.
Drainage is rapid through the surface soil and subsoil
and very rapid through the gravelly lower material.
The water-holding capacity is low. The frost hazard is
moderate to high., This soil is very easily worked, but its
natural fertility is low.

Use and management (subgroup 1B).—This soil needs
large amounts of Lrigation water, but it occurs in an area
where water is scarce in the summer. Nearly two-thirds
of it has not been cultivated but is still under its natural
cover of juniper, sagebrush, and grass. This acreage is
used for range. The carrying capacity is low. About
20 percent of this soil has been cultivated but is now idle
or in annual grasses or crested wheatgrass. The rest is
irrigated and used for crops and pasture, or is used for
farmsteads. The crops most commonly grown are small
grains, potatoes, alsike clover for seed, vetch for seed, and
other crops that do not need much irrigation late in
suminer.

Cropping practices and management needs for this soil
are similar to those for Deschutes loamy sand, 0 to 3
percent slopes, but the need for water is greater. If
irrigated, this soil is fair to good for crops; it is poorly
suited to dry-farmed grains.

Deschutes loamy coarse sand, over gravelly material,
3 to 7 percent slopes (Dd).—This inextensive soil occupies
a few small areas in association with Deschutes loamy
coarse sand, over gravelly material, 0 to 3 percent slopes.
This more strongly sloping soil is more likely to erode if
irrigated; the irrigation water should be applied in short
runs and should be carefully controlled. Nearly three-
fourths of this soil remains under its natural cover, and
part of the rest isidle. The soil is fair to poor for irrigated
crops. It is in management subgroup 1E.

Deschutes loamy sand

Much of Deschutes loamy sand is near Bend, in the
extreme southern part of the Area. Other tracts are near
Cloverdale, Tumalo, and Terrebonne. This soil is
coarser textured than Deschutes sandy loam in both the
surface soil and the subsoil; the light yellowish-brown,
very pale brown, or yellow pumice particles are more
conspicuous in the Deschutes loamy sand, and the propor-
tion of coarser particles is higher. TFurthermore, this soil
is less fertile than Deschutes sandy loam; it is lower in
water-holding capacity and requires more water for
irrigation.

Like Deschutes sandy loam, this soil developed prin-
cipally from light-colored, lightweight pumice sand derived
from volcanic material that erupted south and southwest
of this Area. The pumice sand was 2 or 3 feet deep, but
it has been moved by wind and water and is now uneven

in depth. Tt has weathered somewhat, and a little organic
matter has accumulated in the surface soil.

Deschutes loamy sand is somewhat excessively drained.
Drainage theough the soil is rapid; through the substratum
it is generally moderate to very rapid. Runoff is very
slow.

Typical profile:

0 to 15 inches, grayish-brown or light brownish-gray to brown or
pale-brown loamy sand; contains a large amount of light
yvellowish-brown or very pale brown pumice particles; most
particles range from medium to very coarse sand in size
but a few are as large as ¥ inch in diameter; soft or very
friable to nearly loose; single grain; noncalcareous and
mostly neutral but ranges from slightly acid to mildly alka-
line; when moist, dark grayish brown or very dark grayish
brown; lower part may be slightly browner than the plow
layer.

15 to 26 inches, similar in color or slightly browner than layer
above; somewhat hard heavy loamy sand or light sandy
loam; contains pumice particles like layer above; breaks
into weak subangular blocky or rounded aggregates or
nodules ¥4 to % inch in diameter; aggregates are very slightly
firm and moderately fine porous; noncalcareous and mostly
mildly alkaline; when moist, dark grayish brown to dark
brown or olive brown.

26 to 33 inches, similar to layer above but slightly calcareous;
in places the lime is segregated in small veins.

33 inches -, in most places substratum is basalt bedrock.
Where the substratum is not basalt bedrock it may be (1)
more or less cemented gravelly or sandy material or sedi-
mentary material of the Dalles formation (5); (2) pumice
or volcanic cinders; or (3) loose gravel, cobblestones, or
coarse sand. Commonly the basalt and the cemented
materials have thin coatings of lime on their surfaces or in
cracks.

Because of the large quantity of light-colored pumice,
this soil, when dry, is lighter colored than is typical of
the loamy sand in the profile. Small angular or sub-
angular fragments or rounded pebbles of basalt or other
rock are scattered through the soil in many places.

This soil is low in organic matter and nitrogen. Salts
or alkali rarely occur in harmful quantities. Included
are some areas where the surface soil is light sandy loam,
coarse sandy loam, or loamy coarse sand.

To show variations in slope, erosion, stoniness, and the
nature of the substratum, 13 phases of this soil are mapped.

Deschutes loamy sand, 0 to 3 percent slopes (De).—
This extensive soil occupies most of the level and nearly
level nonstony irrigated areas near Bend. It also occurs
east and northeast of Bend between low ridges or knolls
of Scabland.

The natural vegetation consists of fairly open stands
of juniper, big sagebrush, rabbitbrush, bunchgrasses,
cheatgrass, other annual grasses, and associated herbs.
South and southeast of Bend, pines are mixed with the
juniper and bitterbrush is an important part of the under-
story. In the moister areas there is some snowbrush and
manzanita. Bitterbrush occurs with the sagebrush in
a 2- to 4-mile belt just below the lower edge of the pines.
In the places where pine and bitterbrush grow, the soil
differs from a typical Deschutes soil in that it is generally
noncalcareous throughout the profile. Most of this soil
receives 10 to 13 inches of precipitation a year, but it
has a shorter frost-free season than most of the Deschutes
sandy loam.

Use and management (subgroup 1B).—This soil is fair
to good for crops. It is used in about the same way as
Deschutes sandy loam, 0 to 3 percent slopes, except that
a larger proportion of it is in native range and a larger
proportion is used to grow wheat. The management
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requirements of the two soils are similar, but this soil
requires more water and more frequent irrigation. The
head of water should be larger and the irrigation runs
shorter. This soil also needs more fertilizer and organic
matter than Deschutes sandy loam, 0 to 3 percent slopes.
Crops on this soil are more likely to be damaged by frosts.
Average yields are 25 to 40 percent less.

Deschutes loamy sand, 3 to 7 percent slopes (Dg).—
This soil is like the associated Deschutes loamy sand, 0
to 3 percent slopes, except that, because of the gentle
slopes, the erosion hazard under irrigation is moderate to
somewhat high. Included in the mapping unit are about
40 acres that have been moderately sheet eroded. These
areas are identified on the soil map by erosion symbols.

Use and management (subgroup 1E).—This soil is
somewhat similar to Deschutes.sandy loam, 3 to 7 percent
slopes, in use and management, but a greater part is under
natural cover and a greater part is used for wheat.
Furthermore, this soil needs more water and more frequent
irrigation than the sandy loam. The head of water
should be larger and irrigation runs sho ter. This soil
also needs large additions of organic matter and large
annual applications of fertilizer. The eroded areas need
slightly more organic matter and nitrogen than the
uneroded soil.

This soil is poor to fair for crops. It is not suitable
for dry-farmed grain. It should be kept in hay and
pasture as much as possible. A straw mulch helps keep
the soil from blowing and washing while new stands of
hay or pasture are being established. Average yields
are slightly less than on Deschutes sandy loam, 3 to 7
percent slopes.

Deschutes loamy sand, 7 to 12 percent slopes (Dh).—
This soil is moderately sloping or rolling. It is highly
erosive under irrigation.

Use and management (Subgroup 1H).—This soil is
poorly suited to row crops. Much of it is in its natural
vegetation. ITrrigated areas should be kept in alfalfa-
grass or clover-grass hay or in grass-legume pasture most
of the time. The productivity is low. Grain can be
seeded lightly when it is necessary to re-establish a
pasture stand. A straw muleh should be used until the
new stand is established, to keep the soil from blowing and
washing.

Irrigation water should be carefully controlled. The
head should be fairly large and runs should be short.
This_soil can be irrigated by the corrugation method or
by flooding from contour laterals.

Deschutes loamy sand, eroded, 0 to 3 percent slopes
(Df).—This soil occurs in scattered areas in Deschutes
County. It is moderately eroded; 2 or more inches of
the original topsoil has been removed by wind. This
soil contains less organic matter and nitrogen and is
slightly shallower than Deschutes loamy sand, 0 to 3
percent slopes.

Use and management (subgroup 1B).—Nearly all of this
soil is in natural vegetation; only about 7 percent is
cultivated. It is similar in management needs and crop
suitability to Deschutes loamy sand, 0 to 3 percent slopes,
but needs more organic matter and nitrogen.

Deschutes loamy sand, over cinders, 0 to 3 percent
slopes (Dk).—Most of this inextensive soil occurs near
Terrebonne. Its surface soil and subsoil are similar to
those of Deschutes loamy sand, 0 to 3 percent slopes.
At depths between 16 and 36 inches, however, this soil

is underlain by cindery or pumicy material similar to that
underlying Deschutes sandy loam, over cinders, 0 to 3
percent slopes. This substratum commonly is mantled
with a very thin layer of lime, or it may contain lime in
cracks or veins. In places the subsoil contains some
cinders. The cinders and pumice are generally loose and
very porous; water drains downward through them very
rapidly. In places, however, the material is more or less
cemented; in such places it impedes root penetration and
probably retards the movement of water.

Use and management (subgroup 1B).—This soil is used
and managed in about the same way as Deschutes loamy
sand, 0 to 3 percent slopes, but because the substratum is
generally more porous, it requires more irrigation water.

Deschutes loamy sand, over cinders, 3 to 7 percent
slopes (D!).—This soil occurs in several scattered arveas
near Terrebonme. It is similar to Deschutes loamy sand,
over cinders, 0 to 3 percent slopes, but because of the
stronger slopes it is more likely to erode under irrigation.
The water-holding capacity is low.

Use and management (subgroup 1E).—About 90 percent
of this soil is under the natural vegetation of sagebrush,
grass, and juniper, which furnishes poor grazing. Most
of the rest 1s irrigated for crops and pasture.

This soil is only fair to poor for irrigated crops. If
possible, it should be kept in pasture or hay. A straw
mulch helps to keep the soil from blowing and washing
while a new stand is being established. Unless it is
irrigated, this soil is not suited to small grains.

Because of runoff and the rapid movement of water
through the soil, it is difficult to distribute water evenly
and keep erosion at a minimum. Water should be applied
frequently. The most suitable method of irrigation is
flooding from contour laterals or the use of corrugations.
A large head of water should be used.

Deschutes loamy sand, over cinders, eroded, 3 to 7
percent slopes (Dm).—This soil occurs in a few small
scattered areas near Terrebonne. It is moderately
eroded by water or wind.

Use and management (subgroup 1E).—Most of this soil
is used for irrigated crops and pasture. Crop suitability
and management needs are similar to those of Deschutes
loamy sand, over cinders, 3 to 7 percent slopes.

Deschutes loamy sand, over cobbly material, 0 to 3 per-
cent slopes (Dn).—This inextensive soil occurs on a few
rather low, nearly level terraces along the Deschutes River
in Deschutes County. The largest area is near Tumalo.
Except that it contains a small to moderate number of
rounded pebbles, the upper part of this soil is similar to
the upper part of Deschutes loamy sand, 0 to 3 percent
slopes. Instead of basalt bedrock, the substratum below
depths of 2 to 3 feet consists of loose rounded pebbles and
cobblestones, a few rounded boulders up to 4 feet in
diameter, and very little fine material. The water-holding
capacity of this soil is low. Drainage is rapid through the
upper part of the profile and very rapid through the
substratum.

Use and management (subgroup 1B).—This soil is fair
for irrigated crops. It is used and managed in about the
same way as Deschutes loamy sand, 0 to 3 percent slopes,
but it needs more water and more frequent irrigation,
Average yields are slightly less. A few acres are used for
gravel pits.

Deschutes loamy sand, over gravelly material, 0 to 3
percent slopes (Do).—This soil occurs on the outwash
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plain in Deschutes County west of the Deschutes River.
Most of it is near Plainview. Some areas are extensive.

The natural vegetation on most of this soil consists of
juniper, big sagebrush, and grasses, but at the extreme
western edge of the Area some ponderosa pines are mixed
]\;rithhjunipers and some bitterbrush is mixed with sage-

rush.

The upper part of this soil was derived mainly from
pumice, but the substratum and the coarser particles
throughout the soil apparently are outwash from the
Cascade Mountains, perhaps glacial outwash. Included
are areas that have a sandy loam surface soil. In places
the subsoil is sandy loam, gravelly loam, or loam.

This soil is similar to Deschutes loamy sand, 0 to 3
percent slopes, except for the following: (1) In many
places this soil is noncalcareous throughout; (2) instead
of angular fragments of basalt, the surface soil contains
scattered rounded pebbles, and the subsoil contains a few
scattered pebbles or many pebbles and small cobblestones;
(3) below depths of 25 to 40 inches, the subsoil grades into
somewhat loose or very friable cobbly sandy loam or
loamy sand. The pebbles and cobblestones, which are as
much as 4 or 5 inches in diameter, are rounded or sub-
angular. They were derived from dark-colored lava rock.

The water-holding capacity of this soil is rather low,
but it is slightly higher than that of the associated
Deschutes coarse sandy loam, over sandy material, and
Deschutes loamy coarse sand, over gravelly material.

Use and management (subgroup 1B).—Between 35 and
50 percent of this soil is under natural cover, and 5 to 10
%ercent that was formerly cultivated is used for range.

nder irrigation, this soil is good to fair for crops, but
much of it is not irrigated, chiefly because of the scarcity
of water in the Squaw Creek irrigation district during the
summer.

This soil is used in about the same way as Deschutes
loamy sand, 0 to 3 percent slopes. It has similar manage-
ment requirements and produces about the same yields.
Because the growing season is short, this soil is only
moderately well suited to potatoes, and average yields of
potatoes are rather low. Most of the grain is planted in
spring. If enough water is available, this soil is well suited
to alfalfa, clover for seed, and vetch for seed. A small
acreage is used to grow rye without irrigation. Yields of
rye are normally 7 to 10 bushels.

Deschutes loamy sand, over gravelly material, 3 to 7
percent slopes (Dp).—This soil is gently sloping or un-
dulating. It is more likely to erode under irrigation than
Deschutes loamy sand, over gravelly materal, 0 to 3
percent slopes.

Use and management (subgroup 1K).—About two-thirds
of this soil is under natural vegetation. Most of the rest
is used for irrigated crops and pasture. Some of this soil
is irrigated by flooding from contour laterals. Yields are
somewhat lower than on Deschutes loamy sand, over
gravelly materials, 0 to 3 percent slopes.

This soil is fair for irrigated pasture, hay, and small
grains. It should be kept in these crops as much of the
time as possible. Irrigation water must be carefully
applied to avoid causing erosion. This soil is not suited to
TOW Crops.

Deschutes loamy sand, over semicemented sandy
material, 0 to 3 percent slopes (Dr).—This nearly level
soll occurs in the outwash plains, in the west-central part
of the mapped area of Deschutes County. Part of it

occurs where irrigation water is scarce late in summer.
Because of its coarser texture, this soil has lower water-
holding capacity than Deschutes sandy loam, over semi-
cemented sandy material, 0 to 3 pereent slopes.

The surface soil and subsoil are similar to those of
Deschutes loamy sand, 0 to 3 percent slopes, but they
commonly contain somewhat larger quantities of rounded
or subangular small pebbles. In some areas larger pebbles
are numevrous in the subsoil, and in some areas the entire
subsoil is noncalcareous.

At depths of about 25 to 35 inches, the loamy sand or
sandy loam subsoil is underlain by weakly to strongly
cemented sandy material that is mixed in many places
with pebbles or pebbles and cobblestones. This cemented
layer commonly contains much lime. In places, however,
it is noncalcareous and apparently is cemented by silica or
siliceous material. This layer does not appear to be
a continuous, strongly cemented, impermeable hardpan
over wide areas. It apparently has fissures and also many
weakly cemented spots that are more or less permeable.
Although much of the layer can be broken with the hands,
some of it cannot. The cemented layer ranges from 1 to
12 inches in thickness, and it may consist of two or more
discontinuous strata.

Loose sand underlies the cemented layer. In many
places the sand contains gravel and cobblestones. This
material originated mainly from andesite and basalt. It
seems to be water-spread outwash from the nearby
mountains, probably glacial outwash.

Runoff is very slow, and the erosion hazard under irriga-
tion is slight. Drainage through the soil to the cemented
layer is rapid. Drainage is slow through the cemented
layerland very rapid through the underlying sand and
gravel.

Use and management (subgroup 1B).—About half of this
soil 1s under its natural vegetation of juniper, sagebrush,
rabbitbrush, grass, and associated herbs. ILess than one-
fourth is irrigated and used for crops and pasture. The
rest was formerly cultivated, but it is now idle or in cheat-
grass or crested wheatgrass. A few acres are used for
gravel pits.

This soil is similar to Deschutes loamy sand, 0 to 3
percent slopes, in use suitability, productivity, and
management needs, but its subsoil is less likely to become
waterlogged from overirrigation.

Deschutes loamy sand, over semicemented sandy
material, 3 te 7 percent slopes (Ds).—This soil is gently
sloping or undulating. Tt 1s slightly difficult to irrigate
without causing erosion. Erosion is negligible or slight
in unirrigated areas.

Use and management (subgroup 1E).—About 70 percent
of this soil is under its natural vegetation of juniper, sage-
brush, and grass. Most of the rest is irrigated for crops
and pasture, but some areas occur where irrigation water
is scaree late in summer. The principal crops are alfalfa,
oats, barley, wheat, alsike clover for seed, and potatoes.
Average yields are lower than on Deschutes loamy sand,
over semicemented sandy material, 0 to 3 percent slopes.

This soil can be irrigated satisfactorily either by flooding
from contour laterals or by using corrugations. Water
should be applied under careful control. Short runs and
a large head should be used.

If cultivated, this soil needs heavy additions of organic
matter and large annual applications of fertilizer. The
soil is fair to poor for crops. If possible, it should be kept
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in pasture or hay. While a stand is being reestablished, a
straw mulch helps to keep the soil from blowing and
washing. This soil is not suited to dry-farmed grain.

Deschutes loamy sand, over semicemented sandy
material, 7 to 12 percent slopes (Dt).—This inextensive
soil occupies a few scattered tracts near Tumalo. About
80 percent is in the natural vegetation, and only a few
acres are irrigated. This soil is poorly suited to row crops.
It is s'milar in use suitability and management needs to
Deschutes loamy sand, 7 to 12 percent slopes. Tt is in
management subgroup 1H.

Deschutes sandy loam

Deschutes sandy loam is the most extensive soil in the
Arvea. It occupies a large part of the acreage south of the
Crooked River. In the areas near Bend, the soil is
coarser textured than is typical. Only a small acreage of
this soil occurs north of the Crooked River.

Much of Deschutes sandy loam occurs in small swale-
like areas that are nearly level or gently sloping. These
areas lie between the mounds and ridges of outcropping
lava (Scabland) which are characteristic of much of the
upland plain in Deschutes County. Other areas lie on
the nearly level outwash plain west of the Deschutes
River. Some areas have slopes of as much as 20 percent
gradient.

Most of this soil receives 8 to 11 inches of precipitation
annually. In these semiarid areas the natural vegetation
consists mainly of open stands of juniper with an under-
story of big sagebrush, bunchgrasses, annual grasses,
rabbitbrush, and herbs. On small acreages in the extreme

Figure 2.—Cut in Deschutes sandy loam, 0 to 3 percent slopes,
just west of Redmond. The upper part of this soil was derived
mainly from pumice, and it overlies lime-coated basalt. This
is the most extensively irrigated soil in Deschutes County.

southern and western parts of the Area, which receive a
little more precipitation, the natural vegetation includes
some ponderosa pine and bitterbrush.

This soil developed mainly from pumice sand, which
apparently was weathered from material that crupted
from now-extinct voleanoes south and southwest of the
Area. The pumice sand, possibly mixed with a little
fine voleanic dust, was carried northward by the wind.
The deposits were reworked by wind and water, which
moved material from the higher spots and redeposited it
in low places, so that the layer of pumice sand is now of
uneven thickness. In genecral, the layer becomes thicker
and the texture of the material coarser toward the south
and southwest; that is, in the direction of the extinct
volcanoes. The lower part of this soil may be mixed with
fragments of basalt, pebbles washed from nearby ridges
of Scabland, or gravelly or sandy materials from other
sources.

Deschutes sandy loam normally has a slightly developed
profile; the subsoil is slightly finer textured and more
compact than the surface soil and has only weakly de-
veloped structural aggregates. This soil differs from the
associated Redmond soils in having a less developed and
coarser textured subsoil. It is better drained than the
Odin soils. It differs from the somewhat similar Era
soils mainly in that it was derived from materials that
contained more pumice. Figure 2 shows a profile of
Deschutes sandy loam, 0 to 3 percent slopes.

Typical profile:

0 to 13 inches, grayish-brown or light brownish-gray to brown
or pale-brown soft sandy loam; layer mainly light yellowish-
brown or pale-brown pumice particles, most of them ranging
in size from medium to very coarse sand; noncalcareous and
mostly neutral in reaction but ranges from slightly acid to
mildly alkaline; when moist, dark grayish brown or very
dark grayish brown and very friable; lower part may be
slightly browner than the plow layer.

13 to 22 inches, pale-brown or light yellowish-brown, grading
toward light brownish-gray or grayish-brown, sandy loam
or heavy sandy loam; slightly lighter in color and browner
than layer above; hard and firm but breaks with moderate
pressure of hands into weak sujangular or rounded aggre-
gates that range from X4 to 3% inch in diameter; slightly
dense but somewhat porous; noncalcareous and mostly
mildly alkaling; contains pumice sand ranging from the
size of medium sand to that of coarse sand; when moist,
dark grayish brown to dark brown or olive brown.

22 to 30 inches, material similar to that in layer above but
slightly calcareous; in places lime is segregated in small
veins.

30 inches -+, in most places substratum consists of basalt
bedrock.

In places, the texture is a fine sandy loam. TIncluded
in the mapping unit are some soils that are entirely
noncalcareous.

In some places the substratum is (1) gravelly or sandy
material or sedimentary material of the Dalles formation,
more or less cemeated with lime and silica (4); (2)
volcanic pumice or cinders; or (3) in many of the areas
west of the Deschutes River, loose gravel, coarse sand, or
cobblestones. A thin coating of lime commonly overlies
the basalt and the cemented materials.

This soil contains a considerable to a large quantity of
light yellowish-brown, very pale brown, or yellow pumice
the size of fine to very coarse sand. 'The pumice tends
to accumulate in miniature depressions and imparts to the
surface of the dry soil a color that is browner than is
typical of the finer material in the surface layer. In
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many places scattered small angular or subangular frag-
ments or rounded pebbles of basalt or other igneous rock
oceur throughout the soil.

This soil is relatively low 1a organic matter and nitrogen.
Salts ov alkali do not normally occur in injurious quan-
tities. This soil 1s well drained. Above the substratum
it is moderately to rapidly permeable to water, roots, and
air. The substratum varies greatly in permeability.
Runoff generally is slow or very slow.

To show variations in slope, erosion, stoniness, depth to
substratum, kind of substratum, and moisture relations,
26 phases of this soil are mapped.

Deschutes sandy loam, 0 to 3 percent slopes (Du).—
This is the largest mapping unit of Deschutes sandy loam
in the Area. It occurs in level or nearly level areas where
erosion is negligible or slight. A few areas have been
moderately eroded by water or wind. Most of this soil
occurs in low areas between ridges or mounds of Scabland
on the upland plain in Deschutes County, east of the
Deschutes River and north of Bend.

The substratum varies from place to place. Typically,
it is basalt, commonly more or less vesicular and fissured.
In places, however, it consists of sedimentary material of
the Dalles formation (§) or other water-transported ma-
terials, or of cemented or semiconsolidated sand, gravel,
and agglomerate. In many places, the basalt or semi-
consolidated material has a thin coating of lime. Some
angular basalt fragments commonly lie above the basalt
bedrock. In most places, movement of water through the
substratum is somewhat slow but, unless too much irri-
gation water is applied, drainage is adequate. The pene-
tration of roots, water, and air through the surface soil and
subsoil is moderate to rapid. In a few swales, however,
the substratum is impermeable or slowly permeable. In
these places the subsoil and even the entire profile may
become waterlogged by excess irrigation water or by runoff
from higher areas. The depth to the substratum ranges
from 16 to 36 inches.

This soil apparently is moderately fertile, but it is low
in organic matter and nitrogen. It responds to good man-
agement, however, and it is very easily tilled. If water is
available this soil is easy to irrigate. The erosion hazard
under irrigation is slight,

Use and management (subgroup 1A).—Three-fourths or
more of this soil is used for irrigated crops and pasture.
Almost all of the rest is under the natural vegetation.
Much of the nonirrigated soil lies in relatively small, un-
connected areas in the eastern part of the Area south and
east of Redmond. Smaller nonirrigated tracts occur on
irrigated farms, in places that cannot conveniently be
irrigated. Little of this soil is idle and practically none of
it is dry-farmed. It is poorly suited to dry farming.

Systematic crop rotations are not practiced on most
farms but some general crop sequences are common. Al-
falfa, the principal crop, is grown for 5 to 7 years or until
it becomes grassy or low in yield. On most farms potatoes
follow alfalfa, clover, or pasture. Potatoes are often
grown a second year, and then followed by oats, barley,
wheat, or rye. Generally, alfalfa is seeded again in the

rain stubble. If potatoes are not grown, grain commonly
ollows alfalfa, clover, or pasture. Typical irrigated pas-
tures consist primarily of bluegrass and whiteclover. Ro-
tation pastures are not common.

Clover grown for seed may be sown in the grain stubble
in place of the alfalfa. Unless weeds become too dense,

two seed crops are usually obtained from alsike clover and
Ladino clover. Because it is difficult to keep Ladino
clover free from other clovers and weeds, not much Ladino
clover is grown for seed on this soil. Some red clover is
grown for hay and seed. On a few farms vetch is grown for
seed, often in a 2-year rotation with oats and barley.

Potatoes are usually fertilized with about 300 pounds of
6-10—4 fertilizer an acre the first year. If potatoes are
grown a second year, a slightly larger application of ferti-
lizer is generally used, but no fertilizer is used on oats,
barley, wheat, or rye when they follow potatoes. All
available manure is used on potatoes, other row crops, or
grain. On most of the farms pastures are not fertilized.

If irrigated, this soil is moderately well suited to a wide
range of crops and very well suited to potatoes. Potatoes
are irrigated by the furrow method, and legumes, grain,
and pasture by the strip-border method. No special
practices for erosion control are generally used. The po-
tatoes form well-shaped tubers in this moderately coarse
textured soil. They are practically free of dirt when dug,
and they need little or no brushing to make them bright
and clean for market. Because this soil is only moderately
deep, it has limited water-holding capacity and is not well
suited to alfalfa and other deep-rooted crops.

This soil needs to be managed in such a way as to build
up its supply of organic matter. Effective management
practices are described in thesection, Use and Management
of Soils, and in several publications of the Oregon Agri-
cultural Experiment Station (10) (12) (11) and other
agencies (14).

Fertilizer trials on Deschutes sandy loam, 0 to 3 percent
slopes, have shown that (1) sulfur is the element most
needed for legumes; (2) potassium fertilizers help potatoes,
legumes, and possibly other intensively grown crops; and
(3) nitrogen is needed by many crops (9) (10). Much of
the nitrogen can be supplied by plowing under a good
growth of well-inoculated legumes. Ammonium sulfate
or some other nitrogen fertilizer helps grains that do not
follow a legume or fertilized crop. Phosphorus appears to
benefit potatoes, pasture, and legumes, especially seed
legumes. A little boron applied to potatoes seems to
result in smoother, better shaped tubers.

Farmers who consistently obtain high yvields apply from
30 to 50 pounds of sulfur, preferably in the form of gyp-
sum, to alfalfa every year. Tor pasture and for most
other legumes except hairy vetch, they apply gypsum
every 2 years. Alfalfa and other legumes also receive
treble phosphate or an equivalent quantity of phosphorus
in superphosphate. Sulfur is not commonly used on
vetch planted for seed, because it is likely to stimulate
growth enough to make the crop difficult to harvest.
Potatoes receive fairly heavy applications of a complete
fertilizer. If potatoes are grown in 2 successive years,
rye or some other green-manure crop is usually plowed
under before the second crop, and manure or ammonium
sulfate is added. Fertilizers are seldom used on grains
that follow legumes or heavily fertilized potatoes, but
grains that do not follow legumes or fertilized potatoes
ordinarily are fertilized with nitrogen and phosphate.

Farmers who obtain high yields use good irrigation
practices, including proper land leveling, the efficient lay-
out of field ditches with checks and drops where needed,
and the timely use of water.

Deschutes sandy loam, 3 to 7 percent slopes (Dv).—
This soil is like Deschutes sandy loam, 0 to 3 percent
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slopes, but because it is gently sloping it is move likely
to erode if ivrigated. Most of the iirigated areas are
slightly eroded. Only a small acreage has lost more than
one-fourth of the original surface soil. A few shallow
gullies have formed. This soil is slightly shallower than
Deschutes sandy loam, 0 to 3 percent slopes.

Use and management (subgroup 1D).—This soil is used
in much the same way as Deschutes sandy loam, 0 to 3
percent slopes. Average yields are slightly less, however,
and because of the erosion hazard, a somewhat smaller
part of this soil is used for potatoes, and a larger part is
used for alfalfa and pasture.

This soil is easy to till. Tt is somewhat less suitable
than Deschutes sandy loam, 0 to 3 percent slopes, for
potatoes and other row crops. It should be kept in
alfalfa, clover, or pasture two-thirds to three-fourths of
the time, if possible. Additions of organic matter would
help to prevent erosion, increase the productivity of the
soil, and improve the water-holding capacity. Smooth
bromegrass, big bluegrass, or other grasses, grown with
the alfalfa for hay, will also help to prevent erosion (10).

Irrigation water should be applied carefully. The
gently sloping areas can be ivrigated by the strip-border
method. Unless the strips are carefully graded and lev-
eled between the borders, the corrugation method may
be more effective on the stronger slopes. The strips
should be narrower and the runs shorter than on Deschutes
sandy loam, 0 to 3 percent slopes. Flooding from contour
laterals may be suitable in some areas.

Deschutes sandy loam, 7 to 12 percent slopes (Dw).—
This inextensive soil occurs mostly in the northern part
of Deschutes County. It is associated with other phases
of Deschutes sandy loam. It is slightly more shallow
than Deschutes sandy loam, 0 to .3 percent slopes.

Use and management (subgroup 1G).—About 80 per-
cent of this soil is in its natural vegetation of sagebrush,
juniper, and grass. The carrying capacity is very low.
Approximately 10 percent was formerly cropped, but this
acreage is now idle or is in grass and used for grazing.
About 10 percent is irrigated. -

This soil is poorly suited to row crops. It should be
kept most of the time in alfalfa-grass or clover-grass hay
or in grass-legume pasture. A light seeding of oats or
barley should be used to reestablish a stand. ~Clover can
be grown for seed. This soil is very poorly suited to
dry-farmed grains, and practically none of it is used for
these crops. It is less productive than more nearly level
Deschutes sandy loams.

Under irrigation, this soil is used in somewhat the same
way as Deschutes sandy loam, 0 to 3 percent slopes, but
a larger part of its irrigated acreage is used for alfalfa
and pasture. It is more difficult to work and much more
difficult to irrigate than Deschutes sandy loam, 0 to 3
percent slopes.

Irrigation water should be very carefully controlled,
and runs should be short. The corrugation method, with
o small head of water, may be the best way of irrigating
this soil. Flooding from contour laterals, however, may
be effective.

Deschutes sandy loam, 12 to 20 percent slopes (Dy).—
Except that this soil is more shallow and varies more from
place to place, it is similar to Deschutes sandy loam, 0 to 3
percent slopes. Because of the strong or moderately
steep slopes, water is very difficult to control and the
erosion hazard is very high.

About one-third of this mapping unit consists of areas in
which the surface soil is a loamy sand. Some of these
areas have slopes of more than 20 percent. Almost one-
third of this soil has enough stones on the surface and in
the surface soil to interfere with cultivation. These arcas
are identified on the map by stone symbols. About
one-fourth of this soil is moderately sheet eroded. In a
few places gullies have formed; some cannot be crossed by
farm machinery.

Use and management (subgroup 1I).—This soil is very
poor for crops under irrigation; it is generally better suited
to range grazing. A considerable part of 1t is under the
natural vegetation. Under very careful management,
some of the less steep arcas can be used for irrigated
grass-legume pasture. This soil is very poor for dry-
farmed grains.

Grass-legume pasture can be irrigated by corrugations
running down the steepest slopes. The water should be
supplied in short runs under a well-controlled head.

Most of the areas used for range can be improved by
seeding crested wheatgrass mixed with bulbous bluegrass,
beardless wheatgrass, and bluebunch wheatgrass. The
range can be plowed or disked in the spring, left fallow in
summer, and seeded with a drill in fall. %\Tew stands of
grass should not be grazed the first year, and established
stands should be protected from overgrazing.

Deschutes sandy loam, deep, 0 to 3 percent slopes
(Dz).—This soil occurs in many scattered areas in
Deschutes County. Many tracts are in low, level spots
or shallow swales between ridges of Scabland or within
broader tracts of shallower Deschutes soils. In some of
the swales excessive irrigation and runoff from higher land
may cavse waterlogging of the subsoil and, eventually,
some accumulation of soluble salts.

This soil is deeper than the associated Deschutes sandy
loam, 0 to 3 percent slopes, and has better water-holding
capacity. In most places it is 36 or more inches in depth
to the basalt bedrock, semiconsolidated material, or other
layer that is impermeable to roots.

Use and management (subgroup 1A).—This soil is
somewhat similar in use suitability and management needs
to Deschutes sandy loam, 0 to 3 percent slopes, but it is
better suited to alfalfa and other deep-rooted crops.
Yields, particularly of alfalfa, red clover, and alsike clover,
tend to be higher on this soil. Irrigation water can be
applied in larger quantities and less frequently on this soil,
and deeper cuts can be made when leveling. This is one
of the better soils of the Area for many crops.

Deschutes sandy loam, deep, 3 to 7 percent slopes
(Dea).—This soil 1s similar to the associated Deschutes
sandy loam, 3 to 7 percent slopes, except that it is 36
inches or more in depth to the basalt bedrock, semi-
consolidated sedimentary material, or other material that
roots cannot penetrate. Because it is deeper, this soil
has better water-holding capacity. Small areas of
moderately eroded soil are 1ncluded; in a few places gullies
occur.

Use and management (subgroup 1D).—Except that it is
better suited to alfalfa and other deep-rooted crops, this
soil is similar to Deschutes sandy loam, 3 to 7 percent
slopes, in present use, suitability for use, and management
needs. Average yields, particularly of alfalfa, red clover,
and alsike clover, are higher on this deep soil. TIrrigation
water can be applied in larger quantitics and at longer
intervals. The eroded areas require larger additions of
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organic matter than the noneroded areas and also need
somewhat heavier applications of manure and fertilizer.

Deschutes sandy loam, deep over cinders, 0 to 3 percent
slopes (Deb).—Most of this inextensive soil occurs west
of Terrebonne. It overlies a substratum of volcanic
cinders or pumicy material similar to those in the sub-
stratum of Deschutes sandy loam, over cinders, 0 to 3
percent slopes. In most places this soil is 36 inches or
more in depth to the cindery substratum.

Use and management (subgroup 1A).—This soil is similar
to Deschutes sandy loam, deep, 0 to 3 percent slopes, in
use, management, and yields, but it probably needs
slightly more water at slightly shorter intervals. This is
one of the better soils of the Area for irrigated crops.

Deschutes sandy loam, eroded, 7 to 12 percent slopes
(Dx).—This soil occurs in a few scattered tracts. It is
moderately eroded; about one-tourth to three-fourths of
the original topsoil, or plow layer, has been removed,
mainly by sheet erosion. Gullies have formed in a few
places. This soil is 2 to 5 inches shallower than Deschutes
sandy loam, 7 to 12 percent slopes, and is also slightly
lower in organic matter and nitrogen.

Use and management (subgroup 1G).—About 30 percent
of this soil is irrigated and used for crops or pasture. The
rest is under a cover ot juniper, sagebrush, and grass. Use
suitability and management needs are similar to those of
Deschutes sandy loam, 7 to 12 percent slopes, except that
the need for organic matter and nitrogen is greater,

Deschutes sandy loam, over cinders, 0 to 3 percent
slopes (Dec).—Most of this soil occurs in the northern
part of Deschutes County west of Terrebonne (fig. 3).
It is similar to Deschutes sandy loam, 0 to 3 percent
slopes, but instead of being underlain by basalt or semi-
consolidated sedimentary matertal, it is underlain by a
substratum of reddish-brown, red, dark-red, black, pale-
gray, or yellow vesicular or spongelike volcanic cinders,
pumice, or pumiceous materials. In many places the
cindery substratum is porous; in other places it ranges
from weakly cemented to strongly cemented. It is not
practicable to delineate these variations on the soil map.
Little or no lime may occur where the substratum is loose,
but where the substratum is more or less cemented, the
lower part of the subsoil commonly is calcareous, and the
substratum is lime-coated or contains lime in fissures or
veins. Where the underlying cinders are loose and exces-
sively porous, drainage through the substratum is very
rapid; consequently, these areas require more water for
irrigation than Deschutes sandy loam, 0 to 3 percent
slopes, which has a substratum of basalt or semicon-
solidated material that retards internal drainage.

Included in this mapping unit are a few acres from which
much of the surface soil has been removed by wind. A
few acres have enough basaltic stones on the surface and
in the surface soil to interfere with tillage; these areas are
shown on the map by stone symbols. If the stones are
removed from these areas, the soil is similar to the non-
stony Deschutes sandy'loam, over cinders, 0 to 3 percent
slopes.

Use and management (subgroup 1A).-—Except that
somewhat more water is required and that water must be
applied more frequently, this soil is similar to Deschutes
sandy loam, 0 to 3 percent slopes, in present use, suit-
ability for use, and management needs. Places where the
underlying cinders are excessively loose and porous need
heavier and more frequent irrigation. Average yields are

slightly less than on Deschutes sandy loam, 0 to 3 percent
slopes, but this soil seems to be better suited to alfalfa
because it has better underdrainage. The eroded areas
of this soil need large amounts of organic matter and
fertilizer.

Deschutes sandy loam, over cinders, 3 to 7 percent
slopes (Ded).—This soil occurs near Terrebonne. Except
that it is gently sloping and is moderately erodible under
irrigation, this soil is similar to Deschutes sandy loam,
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