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PREFACE

The Stinking Water-Drewsey-Van area was identified by the
Bureau of Land Management's watershed conservation and
development system as being highly erosive and the source
of excessive sediment. This soil inventory was conducted
by Bureau Soil Scientists to identify, in place, those
areas which were highly erosive and had the potential for
amelioration. The Oregon Agricultural Experiment Station
cooperated with the Bureau on field reviews, provided
technical and editorial reviews of the manuscript, and
provided the printing facilities.

The Bureau in Oregon feels that this cooperation is
mutually beneficial. It provides continuity within Oregon
of soil inventories and use interpretations. It also pro-
vides a broader base for distributing the information to
the citizens of Oregon.

. jo . ea,
Archie D. Craft
State Director
Bureau of Land Management
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SOIL INVENTORY OF THE DREWSEY-VAN-STINKING WATER AREA

BURNS, OREGON

by

James A. Pomerening, Byron R. Thomas,
James L. Hancock, and G. H. Simonson

I. Introduction

The inventory area is in northeastern Harney County, Oregon. It consists
of the entire watershed of Stinking Water Creek and a large part of the Water-
shed of Middle Fork Malheur River, which is referred to locally as the Drewsey
and Van-Stinking Water watersheds. The extent of the survey area is 261,245
acres, or about 408 square miles.

The southwest corner of the area is about 30 miles east of Burns, Oregon.
U.S. Highway 20 crosses the northern half of the area. Warm Springs Reservoir
is on the eastern boundary of the area. The village of Drewsey is in the
northeastern portion and the Van Guard. station is in the northwest portion
of the area.

The publicly owned land is used for range, wildlife, watershed, and
recreation. A limited amount of mining has been done in local areas. Farming,
which consists mainly of hay production, is an important use of the privately
owned land. Much of the private land is also in range.

This inventory was made to provide information about the soil and vege-
tation resources and to evaluate the potentials and limitations of these
resources. This area was given a high priority for more detailed study of
the natural resources because preliminary investigations revealed certain
watershed problems such as seasonally high turbidity in the streams, locally
active gullying and channel entrenchment, and a poor range condition over
much of the area.

This inventory will provide information for making both general and
specific resource planning and management decisions in the Stinking Water
Creek, Van and Drewsey watersheds. The general soil map and information
about the climate, geomorphology and drainage of the area will be most
useful for determining large scale practices such as possible watershed
treatment opportunities on large blocks or the entire area. For making
more specific management decisions such as locating a site for a livestock
watering pond, an area for a camping ground, or other specific actions
for a particular pasture, the detailed map and associated interpretations

'Professor
of Soil Science, California State Polytechnic College, Pomona;

Soil Scientist, Range Conservationist, Bureau of Land Management; and
Professor of Soil Science, Oregon State University, respectively.



and descriptions will be the most useful. This survey will also facilitate
planning research on soils, vegetation, wildlife, and watershed problem areas
and will aid in applying the results of research to parts of the basin.
Research results from any sample area can be extended with confidence to
all other areas having the same combination of natural resources as the
sample area.

The four natural resources -- soil, vegetation, water, and wildlife --
are all interrelated and renewable and can be expected to last indefinitely
if properly managed. Proper management, therefore, involves using a very
long-range planning period and an understanding of the interactions among
all four resources. Ideally, proper management of the renewable resources
has the goal of maximizing economic returns without causing an adverse
effect on any one of the resources or on environmental quality. Meeting
this goal is extremely difficult because of; (1) the short-range view of
many users; (2) the general lack of knowledge of the interactions between
the resources; and (3) differences in immediate economic returns among the
various competing uses of the same resource.

The proposed classification of this area under the Conservation and
Multiple Use Act is retention and multiple use (Class I).

2



II. Methods and How to Use the Report.

Soil and plant specialists made this survey to learn what kinds of
soils and plant communities are in the inventory area, where they are
located, and how they can be most efficiently and safely used. Hydrolo-

gists and wildlife specialists aided in evaluating relationships between
the soil and vegetation resources and the water and wildlife resources.

The soil inventory for the Stinking Water and Drewsey Watersheds was
completed during the summer of 1971. The Van inventory was completed in
the fall of 1972. Plant communities were mapped as part of a range survey
prior to 1971. Unless otherwise indicated, all statements in the report
refer to conditions in the areas in 1971 and 1972. Inventory of the soils

in the Van Watershed was more extensive than that of the Stinking Water
and Drewsey Watersheds and was confined to BLM administered lands due to
time and manpower limitations.

An early step in the soil inventory process is the development of a
field legend. This involves an identification of the various kinds of soils
in the area. A preliminary field legend was developed from information in
a General Soil Map Report of the Malheur River Basin published in 1969 (11).

A more complete field legend was compiled during the first week of field
work after making a reconnaissance study of the soils with soil scientists
from the Bureau of Land Management and the Vale, Oregon office of the Soil
Conservation Service. The Soil Conservation Service also provided a copy
of the field legend developed for the soils in adjacent Malheur County
which included many of the same kinds of soils that occur in the Stinking
Water Creek area.

The soils were classified according to standard criteria used in a
comprehensive system of soil classification (20, 21). To use this report
efficiently, it is necessary to know the kinds of groupings most used in
soil surveying.

Soils that have profiles almost alike make up a soil series. Soil

series are classes in the lowest (least generalized) category of the soil
classification system. All the soils of a series have major horizons that
are similar with respect to thickness, arrangement, color, structure, and

other important characteristics. In this inventory, each series is iden-
tified by a numeral, such as, 1, 56, 375, or 481.

Soil series identified by numerals of less than 100 in this report are
those that were mapped in the General Soil Survey of the area (11) and were
identified by the same numerals being used therein. Newly determined series

were assigned numbers ranging between 300 and 499 according to a uniform

system adopted by the Bureau of Land Management.

In many cases, the kind and arrangement of digits within the numerals
connote 1 or more features about the soils in a particular series. Soils

from recent alluvium end in "01" or "10" such as 1 or 310. Soils from

older alluvium on terraces are numbered in the "50s". Those from lacustrine

3



sediments end in the "60s," such as 362; and those overlying hard volcanic
rocks end in the "70s" or "80s" such as 76 or 381. Soils overlying hard
volcanic rocks that have relatively light colored surface horizons (Aridisols)
are identified by numbers ending in the "70s," whereas, those having dark
colored surface horizons (Mollisols) have numbers ending in the "80s".
Generally, the 300 series of the numbers was used for soils in the mesic
soil temperature grouping and the 400 series of numbers were used for soils
in the frigid grouping. Soil series 381, however, consists of soils in the
frigid zone and soil series 481 consists of soils in the mesic zone. Also,
the soils identified by numbers in the "70s" and "80s" that were used in
the General Soil Survey, and, therefore, have values of less than 100, are
all in the frigid zone.

Soils within one series can differ in degree of stoniness, slope gradient,
degree of erosion, or some other characteristic that affects use of the
soils by man. Whenever these characteristics vary so much that they affect
management practices, the soil series is divided into soil phases. Phase
classes for stoniness, slope, and erosion used in this inventory are listed
in Table 1. The symbol for stoniness (S or SS) is attached to the soil
series numeral in the complete mapping unit symbols.

'Some areas of land in the inventory area are so rocky, or so shallow
that they scarcely can be called soils. These areas are shown on the soil
map like other mapping units, but they are given descriptive names, such as
Rock land, or Raw sediments, and are called miscellaneous land types rather
than soils.

Table 2 lists all the soil phases and miscellaneous land types used in
the area and gives their acreage and proportionate extent.

After a legend for classifying and naming the soils and miscellaneous
land types had been worked out, boundaries of the individual soils were
drawn on aerial photographs. These photographs, when used with a stereoscope,
show the stream pattern, field boundaries, woodlands, relief, and other details
that help greatly in drawing boundaries accurately. The soil map in this
report was prepared from the aerial photographs.

The areas shown on a soil map are called mapping units. On most maps
detailed enough to be useful in planning management of fields and watersheds,
a mapping unit is nearly equivalent to a soil phase. It is not exactly
equivalent because it is not practical to show on such a map all the small
scattered bits of soil of some other kinds within the one that covers most
of the area and that is used to name the delineation. The kinds of inclu-
sions occurring in each mapping unit and their respective landscape position
are described in the mapping unit descriptions. It is important to be aware
of the existence of inclusions in the various mapping unit delineations when
arriving at such management decisions as the location of a reservoir, road,
or structure, because many times the inclusions have characteristics quite
unlike those of the dominating soil in the delineation.

Usually, while a soil inventory is in progress, samples of soil are taken
for laboratory measurements and engineering tests. Time did not permit that

4



TABLE 1. Criteria used to define phases of soil series

Stoniness Phase Classes

Slope Phase Classes

L

Symbol

None

S

SS

Symbol

Erosion Phase Classes

Symbol

1

2
3
4

5

Phase Name

Non-stony

Stony

Very stony

Phase Name

Nearly level
Gently sloping
Moderately sloping
Moderately steep
Steep
Very steep

Definition

0-to-3 percent of surface area covered,
stones more than 5 feet apart.
3-to-15 percent of surface area covered,
stones 2.5 to 5 feet apart.
Over 15 percent of area covered,
stones 0.1 to 2.5 feet apart.

0 to 3 percent slopes
3 to 7 percent slopes
7 to 12 percent slopes
12 to 20 percent slopes
20 to 30 percent slopes
30 to 65 percent slopes

Phase Name Definition

Stable *SSF index: 0-20
Slightly eroded SSF index: 21-40
Moderately eroded SSF index: 41-60
Severely eroded SSF index: 61-80
Very severely eroded SSF index: 81-100

Definition

*Soil Surface Factor -- a numerical expression of present surface erosion activity caused by wind and water
as reflected by soil movement, surface litter, erosion pavement, pedestalling, rills,
flow patterns and gullies.



TABLE 2. Acreage and proportionate extent of the soils mapped

Soil or Miscellaneous Land Type: Acres by Watershed

Symbol Stinking Water 2 Drewsy X Van % Name

1-A-1 5,874 5.3 5,437 4.8 36 0.1 1 silt loam soils, 0 to 3 percent slopes
1-B-2 1,236 1.1 2,840 2.5 43 0.1 1 silt loam soils, 3 to 7 percent slopes, slightly eroded
10-A-1 108 0.1 -- -- 10 silt loam soils, 0 to 3 percent slopes
55-A-1 323 0.3 - 469 1.2 55 silt loam soils, 0 to 3 percent slopes
56-A-1 1,220 1.1 - - 56 silt loam soils, 0 to 3 percent slopes
56-B-2 184 0.2 370 0.3 56 silt loam soils, 3 to 7 percent slopes, slightly eroded
56-C-2 166 0.2 15 0.0 56 silt loam soils, 7 to 12 percent slopes, slightly eroded

75-B-2 1,440 1.3 51 0.0 735 1.9 75 silt loam soils, 3 to 7 percent slopes, slightly eroded

a` 75-C-2 40 0.0 176 0.2 318 0.8 75 silt loam soils, 7 to 12 percent slopes, slightly eroded
75-D-2 33 0.0 -- -- 75 silt loam soils, 12 to 20 percent slopes, slightly eroded
75S-A-1 -- -- -- 75 stony silt loam soils, 0 to 3 percent slopes, slightly eroded

75S-B-2 2,736 2.5 230 0.2 67 0.2 75 stony silt loam soils, 3 to 7 percent slopes, slightly eroded

75S-C-2 2,745 2.5 359 0.3 80 0.2 75 stony silt loam soils, 7 to 12 percent slopes, slightly eroded

75S-D-3 30 0.0 723 0.6 -- 75 stony silt loam soils 12 to 20 percent slopes, moderately eroded

75S-E-2 139 0.3 376 0.1 - 75 stony silt loam soils 20 to 30 percent slopes, slightly eroded
75S-E-3 88 0.1 255 0.2 -- 75 stony silt loam soils, 20 to 30 percent slopes, moderately eroded

75S-F-3 -- 230 0.2 75 stony silt loam soils, 30 to 65 percent slopes, moderately eroded
75SS-B-2 244 0.2 286 0.3 596 1.6 75 very stony silt loam soils, 3 to 7 percent slopes, slightly eroded

75SS-D-2 315 0.3 607 0.5 - 75 very stony silt loam soils, 12 to 20 percent slopes, slightly eroded

75SS-E-2 169 0.2 -- -- 75 very stony silt loam soils, 20 to 30 percent slopes, slightly eroded

76-A-1 880 0.8 119 0.1 - 76 silt loam soils, 9 to 3 percent slopes
76-B-2 453 0.4 109 0.1 985 2.6 76 silt loam soils, 3 to 7 percent slopes, slightly eroded
76-C-2 85 0.1 78 0.1 2,273 6.0 76 silt loam soils, 7 to 12 percent slopes, slightly eroded
76-C-3 36 0.0 257 0.3 381 1.0 76 silt loam soils, 7 to 12 percent slopes, moderately eroded

-



Table 2. Acreage and proportionate extent of the soils mapped (Continued)

Soil or Miscellaneous Land Type: Acres by Watershed

Symbol Stinking Water 2 Drewsy % Van % Name

76S-B-2 378 0.4 3,409 3.1 836 2.2 76 stony silt loam soils, 3 to 7 percent slope, slightly eroded

76S-C-2 1,224 1.1 1,811 1.6 1,188 3.1 76 stony silt loam soils, 7 to 12 percent slopes, slightly eroded

76S-C-3 237 0.2 -- -- 76 stony silt loam soils, 7 to 12 percent slopes, moderately eroded

76S-D-2 504 0.5 366 0.4 764 2.0 76 stony silt loam soils, 12 to 30 percent slopes, slightly eroded

76S-E-2 64 0.1 653 0.6 -- 76 stony silt loam soils, 20 to 30 percent slopes, slightly eroded

76S-E-3 -- 381 0.4 2,145 5.7 76 stony silt. loam soils, 20 to 30 percent slopes, moderately eroded

7.7-B-2 361 0.3 -- 168 0.4 77 loam soils, 3 to 7 percent slopes, slightly eroded

77S-A-1 650 0.6 -- 25 0.1 77 stony loam soils, 0 to 3 percent slopes

77S-B-2 603 0.5 2,164 2.0 1,043 2.8 77 stony loam soils, 3 to 7 percent slopes, slightly eroded
77S-C-2 249 0.1 -- - 77 stony loam soils, 7 to 12 percent slopes, slightly eroded

77SS-B-2 273 0.2 423 0.4 2,336 6.2 77 very stony loam soils, 3 to 7 percent slopes, slightly eroded
77SS-C-2 -- 412 0.4 -- 77 very stony loam soils, 7 to 12 percent slopes, slightly eroded

77SS-D-2 118 0.1 793 0.7 -- 77 very stony loam soils, 12 to 20 percent slopes, slightly eroded

82-B-1 97 0.1 97 0.1 82 silt loam soils, 3 to 7 percent slopes

82-C-2 255 0.2 4,684 12.4 82 silt loam soils, 7 to 12 percent slopes, slightly eroded

82-D-2 254 0.2 -- 78 0.2 82 silt loam soils, 12 to 20 percent slopes, slightly eroded

82S-D-2 685 0.6 163 0.2 134 0.4 82 stony silt loam soils, 12 to 20 percent slopes, slightly eroded

82S-E-2 2,432 2.2 17 0.0 82 stony silt loam soils, 20 to 30 percent slopes, slightly eroded

82S-F-2 619 0.6 270 0.3 82 stony silt loam soils, 30 to 65 percent slopes, slightly eroded

82SS-E-2 522 0.5 -- 388 1.0 82 very stony silt loam soils, 20 to 30 percent slopes, slightly eroded

82SS-F-2 5,188 4.6 359 0.3 82 very stony silt loam soils, 30 to 65 percent slopes, slightly eroded

83-B-2 331 0.3 171 0.2 70 0.2 83 silt loam soils, 3 to 7 percent slopes, slightly eroded

83-C-2 1,252 1.1 1,221 1.1 177 .0.5 83 silt loam soils, 7 to 12 percent slopes, slightly eroded

83-D-2 584 0.5 727 0.7 100 0.3 83 silt loam soils, 12 to 20 percent slopes, slightly eroded

83-E-3 -- 75 0.1 90 0.2 83 silt loam soils, 20 to 30 percent slopes, moderately eroded

83S-B-2 1,424 1.3 450 0.4 - 83 stony silt loam soils, 3 to 7 percent slopes, slightly eroded

83S-C-2 2,684 2.4 2,191 2.0 1,362 3.6 83 stony silt loam soils, 7 to 12 percent slopes, slightly eroded

83S-D-2 5,757 5.2 2,117 1.9 32 0.1 83 stony silt loam soils, 12 to 20 percent slopes, slightly eroded
83S-E-2 512 0.5 946 0.9 838 2.2 83 stony silt loam soils, 20 to 30 percent slopes, slightly eroded



Table 2. Acreage and proportionate extent of the soils mapped (Continued)

Soil or Miscellaneous Land Type: Acres by Watershed

Symbol Stinking Water % Drewsy % Van Name

84S-A-1 291 0.3 -- -- 84 stony loam soils, 0 to 3 percent slopes
84S-B-2 2,534 2.3 -- -- 84 stony loam soils, 3 to 7 percent slopes, slightly eroded
84S-C-2 5,446 4.9 -- -- 84 stony loam soils, 7 to 12 percent slopes, slightly eroded
84S-D-2 1,391 1.3 -- 84 stony loam soils, 12 to 20 percent slopes, slightly eroded
84SS-B-2 393 0.4 41 0.1 84 very stony loam soils, 3 to 7 percent slopes, slightly eroded
84SS-C-2 1,239 1.1 - 489 1.3 84 very stony loam soils, 7 to 12 percent slopes, slightly eroded
84SS-D-2 102 0.1 -- -- 84 very stony loam soils, 12 to 20 percent slopes, slightly eroded

96-C-1 145
96-D-1 102

0.1
0.1

75

156
0.1
0.2 --

Rockland, 7 to 12 percent slopes
Rockland, 12 to 20 percent slopes

96-E-1 77 0.1 -- Rockland, 20 to 30 percent slopes
96-F-1 690 0.6 316 0.3 127 0.3 Rockland, 30 to 65 percent slopes

00 98-D-1 -- 138 0.1 Raw sediments, 12 to 20 percent slopes
98-E-1 -- 240 0.2 Raw sediments, 20 to 30 percent slopes
98-F-1 -- 191 0.2 Raw sediments, 30 to 65 percent slopes

310-A-1 330 0.3 66 0.1 310 silty clay loam soils, 0 to 3 percent slopes

330-C-2 150 0.1 184 0.2 330 clay soils, 7 to 12 percent slopes, slightly eroded

360-A-1 2,165 1.9 -- -- 360 silt loam soils,.0 to 3 percent slopes
360-B-2 4,719 4.2 2,742 2.5 87 0.2 360 silt loam soils, 3 to 7 percent slopes, slightly eroded
360-B-3 78 0.1 157 0.2 -- 360 silt loam soils, 3 to 7 percent slopes, moderately eroded
360-C-2 2,306 2.1 4,735 4.3 99 0.3 360 silt loam soils, 7 to 12 percent slopes, slightly eroded
360-C-3 2,594 2.3 2,407 2.1 1,770 4.7 360 silt loam soils, 7 to 12 percent slopes, moderately eroded
360-D-2 310 0.3 540 0.5 - 360 silt loam soils, 12 to 20 percent slopes, slightly eroded
360-D-3 1,934 1.7 1,888 1.7 1,365 3.6 360 silt loam soils, 12 to 20 percent slopes, moderately eroded
360-E-2 47 0.0 37 0.1 536 1.4 360 silt loam soils, 20 to 30 percent slopes, slightly eroded

362-B-3 219 0.2 295 0.3 205 0.5 362 silty clay loam soils, 3 to 7 percent slopes, moderately eroded
362-C-3 1,359 1.2 1,716 1.6 1,013 2.7 362 silty clay loam soils, 7 to 12 percent slopes, moderately eroded



Table 2. Acreage and proportionate extent of the soils mapped (Continued)

Soil or Miscellaneous Land Type: Acres by Watershed

Symbol Stinking Water % Drewsy % Van

362-C-4 212 0.2 1,483 1.3

362-D-3 544 0.5 2,676 2.4 46 0.1

367,-D-4 2,353 2.1 3,812 3.4 45 0.1

362-D-5 428 0.4 1,467 1.3 55 0.1

362-E-4 2,135 1.9 4,485 4.0 712 1.9

362-E-5 609 0.6 1,655 1.5 --

362S-D-4 -- 44 0.1 45 0.1
362S-E-4 -- 2,034 1.8

362S-F-4 117 0.1 700 0.6 72 0.2
362S-D-5 -- 791 0.7

375-C-3 -- 69 0.1 --
375-D-2 92 0.1 302 0.3 --
375S-E-2 -- 933 0.9 -
375S-E-3 114 0.1 495 0.5 -
375SS-C-2 -- 143 0.2 94 0.3
375SS-D-3 -- 93 0.1 --
375SS-F-2 -- 972 0.9 --

376-B-2 1,252 1.1 1,287 1.2 45 0.1
376-C-2 2,970 2.7 6,266 5.6 706 1.9

376-D-2 843 0.8 2,724 2.5 --
376-D-3 111 0.1 1,651 1.5 36 0.1
376-E-2 219 0.2 963 0.9 31 0.1
376-E-3 219 0.2 657 0.6 --

376S-B-2 -- 538 0.5 79 0.2
376S-C-2 793 0.7 2,825 2.5 86 0.2
376S-D-2 1,363 1.2 4,815 4.3 149 0.4

Name

362 silty clay loam soils, 7 to 12 percent slopes, severely eroded
362 silty clay loam soils, 12 to 20 percent slopes, moderately eroded
362 silty clay loam soils, 12 to 20 percent slopes, severely eroded
362 silty clay loam soils, 12 to 20 percent slopes, V. severely eroded
362 silty clay loam soils, 20 to 30 percent slopes, severely eroded
362 silty clay loam soils, 20 to 30 percent slopes, v. severely eroded

362 stony silty clay loam soils, 12 to 20 percent slopes, s. eroded
362 stony silty clay loam soils, 20 to 30 percent slopes, a. eroded
362 stony silty clay loam soils, 30 to 65 percent slopes, s. eroded
362 stony silty clay loam soils, 30 to 65 percent slopes, V. ser. eroded

375 loam soils, 7 to 12 percent slopes, moderately eroded
375 loam soils, 12 to 20 percent slopes, slightly eroded
375 stony loam soils, 20 to 30 percent slopes, slightly eroded
375 stony loam soils, 20 to 30 percent slopes, moderately eroded
375 very stony loam soils, 7 to 12 percent slopes, slightly eroded
375 very stony loam soils, 12 to 20 percent slopes, moderately eroded
375 very stony loam soils, 30 to 65 percent slopes, slightly eroded

376 silt loam soils, 3 to 7. percent slopes, slightly eroded
376 silt loam soils, 7 to 12 percent slopes, slightly eroded
376 silt loam soils, 12 to 20 percent slopes, slightly eroded
376 silt loam soils, 12 to 20 percent slopes, moderately eroded
376 silt loam soils, 20 to 30 percent slopes, slightly eroded
376 silt loam soils, 20 to 30 percent slopes, moderately eroded

376 stony silt loam soils, 3 to 7 percent slopes, slightly eroded
376 stony silt loam soils, 7 to 12 percent slopes, slightly eroded
376 stony silt loam soils, 12 to 20 percent slopes, slightly eroded

--

--
-



Table 2. Acreage and proportionate extent of the soils mapped (Continued)

Soil or Miscellaneous Land Type: Acres by Watershed

Symbol Stinking Water % Drewsy % Van %

376S-E-2 1,185 1.1 2,323 2.1 --
376S-E-3 -- 278 0.3 83 0.2
376SS-C-2 83 0.1 -- 218 0.6
376SS-D-2 65 0.1 487 0.5 --
376SS-D-3 469 0.4 286 0.3 25 0.1

377S-B-2 -- 65 0.1
377S-C-2 95 0.1 249 0.2
377S-D-2 -- 163 0.2
377S-E-2 -- 56 0.1
377SS-B-2 -- 199 0.2
377SS-C-2 -- 284 0.3
377SS-D-2 -- 46 0.1

381-B-2 89 0.1 -- 2,527 6.7
381-C-2 514 0.5 -- 525 1.4
381-D-2 269 0.2 -- 93 0.3
3815-C-2 537 0.5 47 0.1 --
381S-D-2 554 0.5 168 0.2 167 0.4
381S-E-2 634 0.6 1,849 1.7 1,886 5.0
381S-F-2 209 0.2 89 0.1 231 0.6
381SS-D-2 256 0.2 135 0.1 70 0.2
381SS-E-2 3,550 3.2 4,270 3.8 204 0.5
381SS-F-2 2,989 2.6 2,864 2.6 491 1.3

383-B-2 402 0.4 388 0.4 --
383-C-2 1,224 1.1 596 0.6 271 0.7
383-D-2 834 0.8 85 0.1 --
383-D-3 425 0.4 435 0.4 --

Name

376 stony silt loam soils, 20 to 30 percent slopes, slightly eroded
376 stony silt loam soils, 20 to 30 percent slopes, moderately eroded
376 very stony silt loam soils, 7 to 12 percent slopes, slightly eroded
376 very stony silt loam soils, 12 to 20 percent slopes, slightly eroded
376 very stony silt loam soils, 12 to 20 percent slopes, moderately eroded

377 stony loam soils, 3 to 7 percent slopes, slightly eroded
377 stony loam soils, 7 to 12 percent slopes, slightly eroded
377 stony loam soils, 12 to 20 percent slopes, slightly eroded
377 stony loam soils, 20 to 30 percent slopes, slightly eroded
377 very stony loam soils, 3 to 7 percent slopes, slightly eroded
377 very stony loam soils, 7 to 12 percent slopes, slightly eroded
377 very stony loam soils, 12 to 20 percent slopes, slightly eroded

381 silt loam soils, 3 to 7 percent slopes, slightly eroded
381 silt loam soils, 7 to 12 percent slopes, slightly eroded
381 silt loam soils, 12 to 20 percent slopes, slightly eroded
381 stony silt loam soils, 7 to 12 percent slopes, slightly eroded
381 stony silt loam soils, 12 to 20 percent slopes, slightly eroded
381 stony silt loam soils, 20 to 30 percent slopes, slightly eroded
381 stony silt loam soils, 30 to 65 percent slopes, slightly eroded
381 very stony silt loam soils, 12 to 20 percent slopes, slightly eroded
381 very stony silt loam soils, 20 to 30 percent slopes, slightly eroded
381 very stony silt loam soils, 30 to 65 percent slopes, slightly eroded

383 silt loam soils, 3 to 7 percent slopes, slightly eroded
383 silt loam soils, 7 to 12 percent slopes, slightly eroded
383 silt loam soils, 12 to 20 percent slopes, slightly eroded
383 silt loam soils, 20 to 30 percent slopes, moderately eroded



Table 2. Acreage and proportionate extent of the soils mapped (Continued)

Soil or Miscellaneous Land Type: Acres by Watershed

Symbol Stinking Water % Drewsy % Van %

383S-C-2 116 0.1 76 0.1 --

383S-)C-2 1,068 0.9 791 0.7 --

383S-D-2 756 0.7 413 0.4 --

383S-E-2 270 0.2 66 0.1 --

384-C-2 297 0.3 -- --

384S-B-2 216 0.2 -- --

384S-C-2 1,053 0.9 - --

384S-D-2 508 0.5 -- --

384SS-B-2 64 0.1 -- --

462S-E-4 325 0.3 89 0.1 714 1.9

462S-F-4 162 0.2 -- --

4815-E-2 -- 1,104 1.0 --

481SS-E-2 770 0.7 820 0.8 --
481SS-E-3 240 0.2 214 0.2 --
481SS-F-2 1,400 1.3 1,413 1.3 --

100% 100% 100%

Totals 111,667 112,031 37,634

Name

383 stony silt loam soils, 3 to 7 percent slopes, slightly eroded
383 stony silt loam soils, 7 to 12 percent slopes, slightly eroded
383 stony silt loam soils, 12 to 20 percent slopes, slightly eroded
383 stony silt loam soils, 20 to 30 percent slopes, slightly eroded

384 loam soils, 7 to 12 percent slopes, slightly eroded
384 stony loam soils, 3 to 7 percent slopes, slightly eroded
384 stony loam soils, 7 to 12 percent slopes, slightly eroded
384 stony loam soils, 12 to 20 percent slopes, slightly eroded
384 very stony loam soils, 3 to 7 percent slopes, slightly eroded

462 stony silty clay loam soils, 20 to 30 percent slopes, severly eroded
462 stony silty clay loam soils, 30 to 65 percent slopes, severly eroded

481 stony silt loam, 20 to 30 percent slopes, slightly eroded
481 very stony silt loam, 20 to 30 percent slopes, slightly eroded
481 very stony silt loam, 20 to 30 percent slopes, moderately eroded
481 very stony silt loam, 30 to 65 percent slopes, slightly eroded

Total
All 261,245
Watersheds



practice for this inventory. Instead, laboratory data from the same kinds

of soils in other places were assembled. (11, 13, 26). Data on yields of

the major plant communities were assembled from range survey records and

from soil survey publications having similar soils and vegetation condi-
tions as the inventory area.

Only part of the soil inventory was done when the soils had been
identified, described, classified, and delineated on the map and the labo-

ratory and yield data had been assembled. The mass of detailed information

then had to be organized in such a way that it is readily useful to differ-

ent groups of readers. This phase of the effort is called soil inventory
interpretation. The method of organization commonly used in soil inventory
reports consists of grouping soils. that are similar in suitability or degree

of limitation for each specified use. Trial groups are set up for each use,

and the groups are tested by further study and by consultation with range
managers, agronomists, engineers, hydrologists, and others. The groups are

adjusted according to the results of the studies and consultation. Thus,

the groups that are finally involved reflect up to date knowledge of the
soils and their behavior under present methods of use and management.

Users of this report generally will be interested in the characteristics
and capabilities of the soils for a specific area. They can locate the area

by reference: to either cultural and natural features, such as streams and

road; or to the standard survey coordinates, such as sections, townships and

ranges. When the general area has been located, it will be seen that bound-
aries of the soils are 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 wher-
ever they occur on the map.

To find information about individual soils, refer to the report. Use

the table of contents to locate the pages in the report that contain the
table or descriptive material for the various kinds of information.

To become acquainted with the characteristics and field relationships
of individual soils and with the kinds and relative landscape positions of
inclusions that occur in the various mapping units, persons using the report
in the field should refer to the section on descriptions of the soil series
and mapping units.

Persons interested in applied uses of the soils will find sections on
(1) range; (2) watershed; (3) lands and minerals; (4) recreation; (5) wild-
life; and (6) engineering uses of the soils. Generally, the degree of
limitation or capability for a specific objective is given for each mapping
unit or soil series in tables. Definitions and criteria used to-rate the
soils are given in the report under the pertaining heading.

Persons interested in the general nature of the area, soil formation,
and soil classification will find the general soil map and the specific
sections of the report dealing with these matters of special interest.
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III. General Characteristics of the Area

A. Geology

The rocks, lacustrine sediments, alluvium and colluvium in the Stinking

Water Creek Area apparently are all of volcanic origin although the transported

materials have been significantly modified by the effects of weathering after

having gone through the erosion cycle 1 or more times. Most of the soils under-

lain by either hard volcanic rocks, such as basalt, or by semi-consolidated to
unconsolidated old lacustrine materials, are assumed to have developed in residium

and colluvium from the underlying materials. The lacustrine materials were largely

derived from material eroded from earlier volcanic rocks and include considerable

ash and other ejecta of volcanic origin. The alluvium that occurs on floodplains

and fluvial terraces is mostly of local origin and, therefore, has to be of

volcanic origin. `

The relation between geological materials and associated soils is

given in Table 3. Names of the formations assigned to the materials are tenta-
tive. Detailed studies of the geology in the inventory area have not been done

and the tentative names were extracted from published accounts of geological

investigations in nearby areas.

During Miocene times, the Columbia River basalt spread out over most

of the area east of the Cascade Mountains in Oregon (7). The basalt was not

erupted from volcanoes but welled up through fissures. It must have been very

fluid and spread out with an even upper surface. In many places the basalt still

lies nearly flat over wide areas and controls the structure of the so-called

Columbia Plateau region.

South of the Blue Mountains, and in the present Snake River basin area,
lacustrine and fluvial sediments occur above the older basalt. They have been

dates as mid-Miocene to Pliocene in age by means of fossil records, strati-

graphy, and other dating methods (10). Apparently, this was a lowland region

or a series of basin and uplands. Most evidence suggests that the basin areas

were filled with freshwater, which suggests a terrestrial environment and that

they had an outlet to the ocean. The sediments are generally medium and fine

textured, as is common in lacustrine deposits, but contain strata of gravelly

material that may represent alluvial fan or other fluvial depositional episodes.

Volcanic ash is commonly mixed throughout the deposits and diatomite is plenti-

ful in some strata. Diatoms are known to thrive during periods of high ash

content in water.

Moore (14) studied the lacustrine deposits near Harper in Malheur

County, Oregon. He assigned them to the Payette formation which has its type
location in the Snake River Basin of Western Idaho. The lacustrine materials

are nearly a thousand feet thick in this region and contain yellow tuffaceous,
diatomitic and agglomerate strata like those of the Stinking Water Creek Area.

He correlated the underlying basalt with the Columbia River basalt. He did not

date or name the lava flow rocks that cap the lacustrine sediments in the Harper

area. On the basis of vertebrate fossil records, he considered the uppermost
(yellow tubb) member to be Pliocene age, and the other members were assigned

to Miocene.
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Table 3. Geological materials and associated soils

Kind of material Possible formation Probable age Associated soils and miscellaneous types

Recent alluvium Unnamed Recent 1, 10, 310

Older alluvium Unnamed Late Pleistocene 55, 56

Hard volcanic bedrock Snake River basalt or Pleistocene to 75, 75SS, 76, 77, 77SS, 82, 82SS, 83,
(basalt, andesite, Steens Mtn. basalt Pliocene 84, 84SS, 96, 375, 376, 377, 377SS,
dacite, rhyolite, and 375SS, 381, 381SS, 383, 384, 384SS, 481,
welded tuff) 481SS.

Lacustrine and Payette or Stinking Pliocene to 98, 330, 360, 362, 462
fluvial sedimentary
bedrock

Water Mid-Miocene

Hard basalt Columbia River basalt Mid-Miocene None. (This kind of rock is not ex-
posed in the area)



Corcoran (12) found that the lacustrine sediments along the Malheur
River and from Vale to Buchanan dip gently northeast into the Snake River down-
ward. He assigned the older sediments in the western part of this transect to
the Payette formation and measured a maximum thickness of 1,200 feet for the
formation. Mid-Miocene to mid-Pliocene time represents an interval of about
12 million years (between about 6 million and 18 million years ago). Therefore,
to accumulate 1,200 feet of sediments in that time span would only require an
average annual depth of deposition of about 0.0001 of a foot or 0.305 millimeter.
This rate of deposition is within reason. There is no way of knowing exactly
where the upland regions occurred from which these sediments originated but the
Blue Mountain region to the north might have already been an elevated region at
this time (22).

Gray (5) used the term "Stinking Water" formation for the lacustrine
sediments in the inventory area but that name has not been accepted as an
established formation name by the United States Geological Survey. She used
micro-fossils to place the ages of these sediments as mid-Miocene. She dis-
cussed the "Stinking Water" sediments in relation to the Mascall formation
sediments of mid-Miocene age that are exposed in the Mt. Vernon area of
Grant County, Oregon. There is little evidence to indicate that the "Stinking
Water" sediments were deposited in the same basin as the Mascall formation
sediments. On the other hand, there is repeated exposure of similar kinds
of sediments between Stinking Water Creek and the Snake River. Thus, the
Payette formation would appear to be the appropriate name for the lacustrine
sediments in the inventory area.

Soils of units 360 and 362 occupy most of the area underlain by these
sediments. The 360 soils have well developed argillic horizons and occur on
gently to moderately sloping areas that have been stable for a long time. The
362 soils, on the other hand, have weakly developed profiles with a cambic
horizon and generally occur on landscapes that are more strongly sloping and
with higher rates of natural erosion then those of the unit 360 soils. Soils
of unit 330 are Vertisols and they commonly are at the heads of drainageways
on moderate slopes. They may have formed in parent materials somewhat higher
in montmorillonitic clay than those of unit 360 and 362 rocks. Some areas of
the weakly developed 362 soils appear to be intergrading toward Vertisolic
soils. Soils of the unit 462 are similar to unit 362 soils except they occur
at elevations of more than 4,200 feet and are generally on steep and very
steep slopes. Some areas of unit 362 and unit 462 soils are stony because
they are mixed with colluvial material coming from hard volcanic rocks that
cap the lacustrine sediments. Unit 98 is the miscellaneous land type (Raw
sediments) and it occurs on steep and very steep slopes where the sediments
are semi-consolidated to consolidated and support very little vegetation.
Those areas of unit 362 soils that developed in materials high in diatomaceous
earth are generally very severely eroded.

After the lacustrine sediments were deposited, the basin was drained
during Pliocene time and vegetation became established, as evidenced by
the occurrence of petrified wood at the contact between the sediments and
the overlying volcanic rocks (28). At the contact, a band of red baked
shale is preserved in places, which also indicates that the surface of the
lacustrine materials had been exposed to the atmosphere and oxidized. The
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absence of pillow structure in the overlying volcanic rocks is further
evidence that the basin had been drained by the time the lava poured over
the area.

The entire inventory area was covered by lava flows during late
Pliocene and Pleistocene times (12). These rocks resemble the Snake River
lavas which occur as cap rock on the rim along the Snake River and on buttes
and locally as intercanyon basalt (10). Thickness of the basalt ranges from
3 to 250 feet in western Idaho and is chiefly an olivine basalt. King (7)

states that the volcanic rocks occuring in the Malheur Plateaus region are
variable and include basalt, andesite, dacite, and rhyolite.

The upper 3000 feet of Steens Mountain is also made up of basalt of
Pliocene age. Gunn (6) used various geochemical means to date these and
placed them in the early Pliocene Age, states that the entire 3,000-foot
section was accumulated in a time span of less than 50,000 years. The

greater thickness, the apparent slightly greater age, and the dissimilarity
of the underlying materials of the Steens Mountain basalt as compared to
the volcanic rocks suggests that the volcanic rocks in the Stinking Water
Creek area are more similar to the Snake River group.

There have been lava flows in recent times 20 to 40 miles south of
the inventory area around Malheur Cave and Diamond in Harney County, Oregon.
In Idaho, these recent flows generally have been assigned also to the Snake
River basalt (10). None of the flows in the Stinking Water Creek area are
as fresh and unweathered as the recent flows around Malheur Cave. There is

enough difference in the thickness of the soil mantle and degree of soil
profile development among the soils overlying the volcanic rocks in the
survey area, however, to suggest that some of the flows may have occurred
during Pleistocene time and others during Pliocene time.

Soils from 23 taxonomic units (soil series) occur in areas underlain
by hard volcanic rocks. The reasons for the diversity of soils from the
volcanic rocks include: (1) differences in degree of profile development
associated with stability of the landscape position; (2) differences in
soil temperature associated with differences in elevation and air temper-
ature; (3) differences in surface soil colors associated with differences
in native vegetation and perhaps parent parent material; (4) differences
in thickness of the soil associated with possible differences in age of the
flows and mineralogical composition of the flows which affects rate of
weathering; and (5) differences in the amount of coarse fragments in the
soil profiles.

Soils in units 75, 76, 77, 375, 376, and 377 all have light colored
surface soils and are assumed to have had a native vegetation with a more
sparse grass cover and a higher amount of shrubs and bare ground than the
remaining soil units. Many occur on the tops of mesas and plateaus or on
south and west facing slopes, whereas darker colored soils commonly occur
on the more moist north and east facing slopes. Some of the light colored
soils also might be associated with volcanic rocks that are rather siliceous
and light colored.
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Soils of units 75, 76, and 77 have mean soil temperatures of less than
80°C (47°F) and generally occur above 4,200 feet. The mean soil temperature
of units 375, 376, and 377 soils is warmer than 80°C (47°F). Soils of units
77 and 377 are very weakly developed, and have a depth to bedrock of less
than 10 inches. Soils of units 75 and 375 are weakly developed and range
from 10 to 20 inches in depth over hard bedrock. Unit 76 soils are also
less than 20 inches thick but have a very strongly developed argillic hori-
zon. Unit 376 soils have a strongly developed argillic horizon and are
more than 20 inches deep to bedrock.

The somewhat dark colored soils from volcanic rocks are differentiated
into taxonomic units on the same basis as the light colored soils. Unit 82,
83, 84, and 381 soils have mean annual soil temperatures cooler than 47°F and
unit 383, 384, and 481 soils have mean yearly temperatures warmer than that.
Unit 84 and 384 soils are less than 10 inches thick over hard bedrock. Unit
83 and 383 soils have strongly developed argillic horizons. Unit 381 and 481
soils have dark surface horizons (mollic'epipedons) less than 20 inches thick and
have weakly developed cambic horizons. Unit 82 soils have dark surface horizons
more than 20 inches thick. Unit 96 is a miscellaneous land type, Rock land,
and occurs as rimrock and associated talus, or on the peaks of some hills.
The very shallow unit 84 soils are extensive and may be associated with lava
flows that were deposited toward the end of the interval of this geological
episode. Most areas of unit 82, 381, and 481 soils are on steep and very
steep slopes, and have weakly developed subsoils because the colluvial
materials in, which they are forming is of too recent an origin, or in too
much of a state of movement downslope to permit the development of an argillic
horizon. The soils of units 83 and 383 are on less strongly sloping landscapes
which have been stable for a long time.

Soils having more than 35 percent of their volume composed of gravel,
cobbles, and stones are separated at the family level in the soil classifi-
cation system from those that contain less than 35 percent coarse fragments.
Soil units 75SS, 77SS, 82SS, 84SS, 375SS, 377SS, 381SS, 384SS, and 481SS all
have more than 35 percent coarse fragments by volume. Otherwise, they have
similar characteristics to the soil units identified by the corresponding
symbols without the "SS" such as 75, 77, 82, etc.

Streams have become deeply entrenched in the Stinking Water Creek area
during Pleistocene and Recent times. They have cut through the volcanic
rock, removed large quantities of the underlying lacustrine sediments, and
in their lower reaches have developed a low gradient and associated flood-
plain. Units 1 and 10 soils occur on the floodplains; Unit 1 soils are
well drained, and Unit 10 soils are somewhat poorly drained. Unit 310 soils
occur adjacent to these streams at high elevations in the frigid zone on
plateaus near the sources of the streams.

Apparently the streams had established a slightly higher base level
during late Pleistocene time when the land level was lower or the sea level
was higher. This level is now represented by stream terrace remnants 10
to 20 feet above the present floodplain. Soils of units 55 and 56 occur
on this landscape. These soils are developed in a silty mantle, 20 to 30
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inches thick, that lies upon a compact lime and silica cemented, gravelly
layer. Unit 56 soils have a clayey argillic horizon and unit 55 soils have
a moderately fine textured argillic horizon. The degree of profile develop-

ment and the depth of lime accumulation in these soils suggest that they are

developed in materials over 10,000 years old. They approach the soils of

unit 362 in terms of degree of soil profile development.

B. Geomorphology

Major kinds of land forms in the Stinking Water Creek Area include (1)

floodplains, (2) fluvial terraces, (3) gently sloping to rolling hills under-
lain by lacustrine sediments, (4) steep to very steeply sloping canyon walls
and sideslopes of mountainous areas, (5) gently to strongly sloping ridges
and sideslopes of the major volcanic upland regions, and (6) plateaus and
basin-like flats on the tops of mesas and major volcanic upland regions.
Certain kinds of soils are associated with each of these landscape positions
because of the influence slope gradient, elevation, slope aspect, and the
geologic properties on the degree of profile development, drainage conditions,
micro and macroclimate, and native vegetation.

The elevation varies from 3,385 feet on Warm Springs Reservoir to 6,020

feet on Otis Ridge, 11 miles north of Drewsey in the Van Watershed. The vol-

canic rocks are primarily found at elevations above 4,000 feet. The lacus-

trine sediments occur as high as 4,600 around Bartlett Mountain near the
center of the inventory area but most areas of these sediments are below

4,200 feet. On the very steep slopes, colluvial debris from the volcanic
highland areas commonly blankets the lacustrine sediments down to an ele-
vation of about 4,000 feet, even though the volcanic flow rock was above
4,400 feet.

The flat plateaus and mesa tops generally above 4,600 feet represent
the oldest surfaces. The floodplains and the talus cones and rock slides
are the youngest. None of the surfaces is probably older than about 5
million years, and most are less than 1 million years (24). Stream ero-

sion has been mainly responsible for sculptering and building the present

geomorphic configuration of this area. However, the plateaus and mesas
scattered around the periphery of the area probably represent landscapes
largely controlled by the structure of the underlying, nearly level vol-
canic flows.

King (7) places this area in the Malheur Plateaus Physiographic Region
of the Northwest Volcanic Province of the Cordilleran System. The Cordilleran

System includes all of the area west of the Great Plains. The Northwest

Volcanic Province includes most of Oregon east of the Willamette Valley and
parts of adjacent states. The Malheur Plateaus region is a crescent-shaped
area south of the Blue Mountain region in eastern Oregon.

Volcanic rocks and structures dominate the scene in eastern Oregon.
Nearly all the area is covered by rocks of volcanic origin and most are
no older than Tertiary. These rocks effectively bury the underlying

structure so that it is difficult to study the pre-Tertiary history of
the area (16).
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Based on the geological record in other areas, such as the Grand Canyon
and all along the Colorado River, it can be assumed this area was below sea
level throughout Paleozoic time and part of Mesozoic time (24). Vast amounts
of sediments accumulated and the floor kept subsiding as more sediments were
deposited. During the Nevadan orogeny in the later half of Mesozoic time much
of western United States was uplifted. Plutonic rocks invaded in some places,
including the Blue Mountain region, just north of the inventory area. Erosion
commenced to wear down the new uplands as soon as they were exposed to wind
and rain.

In early Tertiary time, the Malheur Plateaus region probably stood at an
elevation of about 1,000 feet and apparently possessed an exterior drainage
(7). Lakes, swamps, and floodplains received deposits, probably from the
Rocky Mountain region. The John Day and Clarno formations that outcrop north-
east of the inventory area are from sediments of this age.

During mid-Miocene time, large volumes of Columbia River basalt spread
over most of eastern Oregon. Later in the Miocene period and in early Pliocene
times, terrestrial sediments collected in basins and lakes. These sediments
in the Malheur Plateau region make up what is called the Payette formation in
this report.

Regional uplift occurred in late Pliocene time and continued into the
Pleistocene. At the same time, extensive block faulting took place south of
the inventory area in the Basin and Range Province. The Blue Mountain Region
also experienced upwarping during this time and subsequent erosion has revealed
Mezosoic sedimentary and plutonic rocks that were raised during this period of
general uplift and deformation. Sometime during the Pleistocene the inventory
area had attained the modern altitude of over 4,000 feet. The uplift undoubtedly
caused the drainage of the basins or lakes and vegetation became established
and soils developed in the upper part of the lacustrine sediments. Evidence
of this vegetation is manifested by the occurrence of fossil plants and
petrified wood in the inventory area. Stream erosion accompanied the uplift
and gave relief to the area.

During or after this period of uplift, volcanic flows again covered the
area, but this time the flows generally were less abundant than those of mid-
Miocene times and capped the landscape with volcanic flow rocks to a depth
of 5 to 200 feet in the Malheur Plateau region. These lavas are referred
to as the Snake River flow rocks in this report and occurred during late
Pliocene and Pleistocene time.

Erosion has been very active in Pleistocene and recent times in the
inventory area and the existing geomorphology is mainly a product of that
process. After the area was capped by lavas, it probably resembled a
plateau with an elevation between 5,000 and 6,000 feet. The plateau and
mesa remnants today have a mean altitude of about 5,600 feet in the southern
part of the area and about 5,000 feet in the central and northern portions.
Conceivably the lavas could have flowed from fissures south of the area
and spread themselves toward the north. Speculating still farther, the
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areas that are uplands today may have been low relief areas before the flows
began and, therefore, received thicker cappings of lava. Following this line

of reasoning, the areas receiving the thinner caps would be the first to be
cut through by later stream erosion. There are three sub-parallel upland
regions with a north-south trend in the inventory area. Two make up the

east and west boundaries of the area. The third upland region is discon-
tinuous, but Buzzard Ridge, Bartlett Mountain and the ridge northwest of
Drewsey are along a north-south axis and might represent a situation that
is more resistant to erosion than the adjacent lowland areas.

Stream dissection has caused over 1,000 feet of relief in the area
within the past 1 million or so years or during Pleistocene and Recent times.
Bartless Mountain has a mesa top slightly above 4,800 feet in elevation.
Stinking Water Creek, flowing less than 2 miles west of the mesa rim, flows
in a channel with an elevation of about 3,700 feet. A reduction in elevation
of 1,000 feet in 1 million years is equivalent to a drop of 0.3 millimeters
per year, or 1.2 inches per century. Active cutting of stream bottoms by
Little Stinking Water Creek and other tributary streams in the area would
indicate that the downcutting action is still in progress. The freshness

of the landslides along Middlefork Malheur River just north of Warm Springs
Reservoir also shows that the cutting action by streams is still very active.

The major streams in the area probably did not always follow the
courses that mark their present channels. Little Stinking Water Creek could

well have flowed straight north on the east side of Bartlett Mountain and joined
the Malheur River through the lowland region 4 miles south of U.S. Highway 20.
In recent time, a tributary of the lower Stinking Water Creek could have
captured Little Stinking Water Creek. The right angle bend of Little Stinking
Water Creek, southeast of Bartlett Mountain, together with the low pass east
of Bartlett Mountain make this hypothesis seem very plausible. There are

several other situations, like the one just described for Little Stinking
Water Creek, that-are revealed by examination of a topographic map of the
area which suggest changes in stream courses through the years.

The concordant nature of the nearly level ridges underlain by lacustrine
sediments, having elevations between 3,600 and 3,800 feet, just west of Warm
Springs Reservoir and also on the flats west of Bartlett Mountain suggest that
these areas might be a pediment or erosion surface formed during a period of
relative stability. The soils are of the well developed unit 362. The flat

ridge tops are about 200 feet above present stream bottoms in each of these
areas. Possibly they represent a period when the base level of the streams
was about 200 feet higher than it is now. Then, through an uplift or a lowering

of sea level, the stream cutting action was rejuvenated. It is possible that

the change in base level such as the one just described could be associated
with an alteration in the course of streams such as Little Stinking Water
Creek.
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C. Climate.

The Stinking Water Creek area is semi-arid and has long, cool, moist
winters and short, warm, dry summers. Precipitation and temperature records
for the Warm Springs Reservoir area are summarized in Table 4 (27).

Mean annual precipitation is about 9 inches at 3,400 feet elevation
and approaches 20 inches at 5,600 feet. In general, it increases at the rate
of about 1 inch for each 300 foot rise in elevation. Therefore, areas below
4,000 feet receive less than 11 inches of precipitation; areas between 4,000
and 5,200 feet receive between 11 and 15 inches, and those above 5,200 feet
generally receive over 15 inches. Nearly 40 percent of the precipitation
occurs during the 3 wettest months -- November, December, and January --
and most of this falls as snow. Slightly over 10 percent of the precipitation
comes during the 3 warmest months -- July, August, and September -- mostly
as thunderstorms. Relative humidities are generally low.

Summer months have average temperatures about 40°F warmer than the winter
months. The mean annual air temperature is about 48°F at 3,400 feet elevation
and decreases at the rate of about 1°F for each 350 foot rise in elevation.
In general, the mean air temperature is warmer than 45°F to 46°F below an ele-
vation or 4,200 feet and cooler than that above 4,200 feet.

Night time frost may occur in any month of the year but the average frost
free period is about 100 days (between June 6 and September 14) at 3,400 feet.
Areas above 5000 feet have a significantly shorter forst-free period than 100
days.

Daily maximum and minimum temperatures fluctuate widely because of an
abundance of sunshine, cloud-free skies, low relative humidities, and high
altitude. Low night temperatures during much of the year limits the pro-
duction of crops to those that are hardy, frost-resistant, and have a short
growing season. The low annual and summer precipitations limit crop prod-
uction to the valley bottom lands where it is practical to irrigate from
spring runoff water and reservoir storage.

Soils occuring below 4,200 feet generally have a mean annual soil tempera-
tures at a depth of 20 inches warmer than 47°F or about 2°F warmer than the mean
air temperature. Therefore, they are classified in the mesic family grouping (20).
The soils above 4,200 feet are assumed to have mean soil temperature at 20 inches
depth cooler than 47°F, and are classified, therefore, in the frigid family.
Slope aspect undoubtedly affects soil temperatures as well as elevation but there
were insufficient data to take that effect into consideration and the 4,200 foot
contour was used throughout the area to make the separation between the mesic and
frigid soil classes.

Most of the soils with surface soil colors dark enough to be classified
as Mollisols occur in areas receiving more than 12 inches of total precip-
itation. Presumably these areas supported a denser stand of grasses and
accumulated as higher organic matter content than the soils of the drier
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Table 4. Mean Monthly and Annual Temperatures and Precipitation
at Warm Springs Reservoir, Elevation 3,385 feet

thM Temperature Precipitationon hF. esinc

January 26.21.06
February 31.9 .89

March 39.9 .85

April 48.5 .75
80

May 56.1 .

June 62.9 72
July 72.6 .30

August 70.3 .22

September 61.9 .43

October 50.7 72
November 37.4 1.07

December 31.01.23
YEAR 48.2* 9.14**

*Decreases at the rate of about 1°F. per 350 foot increase in

elevation.

**Increases at the rate of about one inch per 300 foot increase

in elevation.
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areas. There are large areas receiving less than 12 inches, however, they
have colors of the surface soil too light to be included in these Mollisols
and are classified as Aridisols. These areas generally occur on flat plateaus
and ridge tops or on south and west facing slopes where evaporation losses are
higher then they are on the shaded side slopes. The prevailing westerlies
during the winter and spring probably accumulate more snow on the leeward
slopes that increases soil moisture and contributes to an increased grassy
growth on these sites. Because the survey area is in a transitional zone
with respect to Mollisols and Aridisols, most soils are intergrades between
the two orders. Thus, there are many Xerollic Aridisols that are just barely
light enough to qualify as Aridisols, and there are some Aridic Mollisols
that are barely dark enough to be Mollisols.
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D. Drainage

The survey area belongs to the Malheur River drainage system which has
an outlet to the Pacific Ocean via the Snake River and eventually the Columbia
River (28). Middle Fork Malheur River flows through the northern and eastern
portions of the area into Warm Springs Reservoir. The outlet of Warm Springs
Reservoir is about 4 miles from the junction of Middle Fork and South Fork
Malheur Rivers at Riverside, Oregon. North Fork Malheur joins the Malheur
River at Juntura, about 9 miles east of the survey area.

Stinking Water Creek is the main tributary of Middle Fork Malheur River
in the survey area. It has a watershed of more than 160 square miles or
100,000-plus acres. The main channel of Stinking Water Creek starts near the
southwest corner of the survey area, flows in a northerly direction for about
22 miles and joins Middle Fork Malheur River about 1 mile west of Drewsey.
Little Stinking Water Creek parallels Stinking Water Creek in the south central
part of the area, about 4 miles east of the main stream and then near. the
center of the survey area turns abruptly to the west and joins Stinking Water
Creek south of Bartlett Mountain. It drains an area about 212 miles wide and
12 miles long or 30 square miles (19,000 acres).

Clear Creek and several unnamed tributaries drain the western part of
the survey area and flow into Stinking Water Creek. Each of these tributaries
is branched into a network of lesser tributaries toward its sources. Springs,

both hot and cold, feed many of the streams flowing into Stinking Water Creek
and keep them running in all seasons. Most channels at higher elevations are
intermittent however, and flow primarily in the spring during the snow melting
period and for short periods in other seasons after a high intensity rainfall.

The primary drainages of the Van Watershed are Middle Fork Malheur River,
Bluebucket Creek, Coyote Creek, Griffin Creek, Wolf Creek, Muddy Creek, and
Little Muddy Creek. Several smaller unnamed creeks also provide drainage for
the Van Watershed. Bluebucket and Wolf Creek are perennial streams while the
remainder of the drainages run intermittently during winter and spring snow
melt and after high intensity thunderstorms.

Tributaries to that part of Middle Fork Malheur River flowing through
the survey area are commonly less than 5 miles long, and there junctions with
the main stream are generally spaced at distances of less than 2 miles apart.
Each tributary therefore has a relatively small watershed. Warm Springs Creek
located in the southeast part of the area, has the largest watershed of all these
tributaries. It has a typical dentritic pattern and flows into Warm Springs
Reservoir. It drains about 36 square miles or 23,000 acres. Mule Creek, flowing
off the plateau at the north end of the survey area, is the only other tributary
that is named.

Curiously, a number of the streams flowing into the southerly flowing
Middle Fork Malheur River flow in a northerly direction. Even the junctions
of the tributaries with the main channel are sometimes pointed upstream.
Perhaps the stream pattern is so youthful, geologically speaking, that it
still reflects original structural differences in relief. Probably the
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location of the existing Middle Fork Malheur River channel always was somewhat
downwarped with respect to the remainder of the area and the divides between
Little Stinking Water Creek and the Middle Fork along the southwestern bound-
aries of the survey area were always structural highs. That would explain
why these tributaries flow north and enter a stream which flows south. It is

doubtful that the Middle Fork flowed north at one time although such a sit-
uation would also explain why some tributaries are pointed upstream at their

mouths.

The streams coming off the plateaus around the borders of the
survey area have very steep gradients. Many plunge 800 to 1,000 feet during
a horizontal progress of 8,000 to 10,000 feet. Nearly vertical cascades
or waterfalls occur at the rims of volcanic rock capping on the plateaus.
The weak lacustrine sediments below the volcanic rimrock yield readily
to channel erosion during the spring runoff period. Much of the sediment
which causes the water in the lower reaches of the streams to be turbid
and which scours the bottom and sides of the downstream channels comes
from these steep gradients.
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IV. Soils and Vegetation.

A. Soil Associations

After a study of the soils in a locality and the way they are
arranged with respect to landscape position, it is possible to make a
general map that shows main patterns of soils called soil associations
(19). Such a map is the general soil map located in the back of this report.
Each association, as a rule, contains a few major soils and several minor
soils in a pattern that is characteristic with respect to proportionate extent
and landscape position although not strictly uniform.

The soils within any one association are likely to differ from each
other in some or in many properties; for example, slope, depth, or stoniness.
Thus the general soil map shows, not the kind of soil at any particular place,
but patterns of soil in each of which there are usually several different
kinds of soils.

Each soil association is named for the major soil series in it,
but as already noted, soils of other series also may be present. The major
soils of one association also may be present in other associations but in
a different pattern.

The general map is useful to people who want a general idea of the
soils, who want to compare different parts of the inventory area, or who
want to know the possible location of large areas suitable for a certain kind
of land use.

Description of the soil associations follows. Each description
identifies the major soils, gives their average proportionate extents, describes
the pattern of occurrence in relation to landscape position, and identifies
minor soils.
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Mesic Soils on Floodplains and Terraces.

1. Nearly level Unit 1 soil association

The soils of this association occur mainly on the floodplains along
Middle Fork Malheur River, Stinking Water Creek and Little Stinking Water
Creek. Soils on terrace remnants slightly above the floodplains are minor
inclusions., Most of the soils are deep, well-drained, silty, and nearly
level.

Unit 1 soils make up about 85 percent of the area. They are on
the floodplains. The somewhat poorly drained Unit 10 soils occur in swales
and ponded areas and make up about two percent of the area. Unit 55 and
56 soils with a gravelly hardpan at depths of 20 to 30 inches occur on
gently sloping terrace remnants,, especially along the floodplains of Stinking
Water and Little Stinking Water Creeks. They make up about 10 percent of
the area. Included in this association are small areas with slopes steeper
than 3 percent on the terraces and on alluvial fans at the bases of the
steep uplands.

Unit 1 soils are well suited for growing adapted irrigated crops.
Most areas along the Middle Fork Malheur River are used for growing hay. The

floodplain along the other streams is generally too narrow to be used for
producing agricultural crops. However, below the junction of Clear Creek
with Stinking Water Creek there is a wide expanse of this association which
has been developed for irrigated agriculture. The soils in this association
have a high range production potential and are usually near water for livestock
but because of their relatively small extent in any pasture they are usually
not managed as a separate unit for range purposes. Flooding is a hazard on
the floodplains for locating buildings, septic tank disposal systems, and
low bridges. In places, the overall nearly level condition of the association
is interrupted by deeply incised gullies which are hazardous and reduce the
effective size of land use units.
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Mesic Soils from Lacustrine Sediments

2. Sloping - Unit 360 - Unit 362 soil association

This association occurs on undulating to rolling hills underlain
by weakly consolidated lacustrine sediments at relatively low elevations.
Major areas are west of Warm Springs reservoir and the plains-like stretches
in the center of the inventory area along Stinking Water Creek and north of
Bartlett Mountain.

From 60 to 70 percent of the area consists of the strongly developed
Unit 360 soils. They are mainly on the tops of the hills. The weakly developed
Unit 362 soils make up 20 to 30 percent of the area and are located mainly
on the more strongly sloping ridge slopes. Inclusions include strongly sloping
areas of Unit 362 soils, nearly level areas of Unit 360 soils, Unit 1 soils
along small drainageways, Unit 375 and Unit 376 soils where small bodies of
volcanic rocks merge with the lacustrine sediments, Unit 55 and 56 soils where
old alluvial terraces merge with the lacustrine uplands, and fine-textured
Unit 330 soils at the heads of some drainageways.

Unit 360 soils have a silt loam surface layer and a clay subsoil.
Unit 362 soils have a silty clay loam texture in both the surface layer and
in the subsoil. The effective rooting depth is from 20 to 40 inches for both
of these soils.

These soils are used for range, although they could be used for farming
if water were available for irrigation. The native forage species were mainly
bluebunch wheatgrass and basin wildrye, but cheatgrass and annual forbs have
invaded most of the area. The potential production of the range is much
higher than the present production. The soils in this unit can easily be
reseeded to adapted perennial grasses with a range drill.

3. Rolling to steep Unit 362 - Unit 360 soil association.

This association occurs on rolling to steep hills underlain by lacustrine
sediments. The areas of this association are deeply dissected by numerous
intermittent drainageways. It occurs just north of Middle Fork Malheur River
and also covers much of the foothills topography in the east-central part of
the survey area. Sometimes it lies below steeper areas of soils from lacustrine
sediments and sometimes it is below areas of soils from volcanic rocks.

Unit 362 soils make up from 50 to 70 percent of the areas in this associa-
tion. They usually occur on slopes between 12 and 30 percent. The more strongly
developed Unit 360 soils make up 20 to 30 percent of the area and occur mainly
on moderately sloping hill tops. Inclusions of other soils make up from 10 to
20 percent of this association. They included Unit 375 and 376 soils in small
areas underlain by hard volcanic rocks, Unit 1 soils along small drainageways,
and gently sloping Unit 360 soils on broad ridge tops.

The soils in this association are used mainly for range. The native forage
species were mainly bluebunch wheatgrass and Sandberg's bluegrass but cheatgrass
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and annual forbs have invaded most of the area. The potential production of
the range is much higher than the present production. The areas on slopes of
less than 20 percent, which make up about 75 percent of this association,
can be safely reseeded with a drill. Care should be taken to do the reseeding
nearly on the contour because these soils have a high erosion hazard when
disturbed. Some areas are developed from sediments high in diatomaceous
earth. These areas are especially subject to erosion because the soils
have low cohesion, low bulk and particle densities, support a relatively
sparse vegetative cover, are low in organic matter, and generally occur on
steep slopes.
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Mesic Soils from Volcanic Rocks

4. Rolling stony Unit 377 - Unit 376 soil association

This association consists dominantly of very shallow Unit 377 soils
and moderately deep Unit 376 soils. The soils are usually stony or very
stony. The association occurs in one delineation north of Middle Fork
Malheur River, 3 miles east of the Drewsey Grange.

The very shallow Unit 377 soils make up about 55 percent of the area.
They occur on the moderately sloping hill tops that are usually very stony.
The moderately deep Unit 376 soils make up about 30 percent of the area.
They occur on the strongly sloping sideslopes and along drainageways. Inclu-
sions make up about 15 percent of the area. They occur as Rock land and
Unit 481SS soils on the very steep slopes adjacent to the river and Unit
375S soils mixed with the Unit 376 and 377 soils.

This association is used for range. Idaho fescue, sandberg bluegrass,
and bluebunch wheatgrass were the main native forage grasses but cheatgrass
has invaded most areas. The majority of the soils have a low potential for
range production because of low available waterholding capacity, very
shallow rooting depth, and excessive stoniness. This association consists
of only about 1,000 acres, half of it privately owned.

5. Rolling stony Unit 376 soil association.

This association consists dominantly of stony, moderately deep soils,
with a strongly developed profile from volcanic rocks. They mainly occur
on slopes with gradients of 7 to 20 percent. The association occurs on
the foothills southwest of Warm Springs Reservoir north of Bartlett Mountain,
and on the Griffin Creek drainage.

Unit 376 soils make up about 80 percent of this association and are
equally divided between the strongly sloping and the moderately steep slope
classes. Inclusions are Unit 376 soils that are nonstony, that are steeper
than 20 percent, or that are less sloping than 7 percent; very shallow 377SS
soils on small ridge noses: shallow; weakly developed Unit 375S soils on steep
sideslopes; dark-colored Unit 383 soils on some north slopes, and deep silty
Unit 1 soils in small drainageways.

These soils are used mainly for range. Bluebunch, Idaho fescue, wheat-
grass, and Sandberg bluegrass were the main native forage species. Most
areas have been invaded by cheatgrass. The potential production of the range
is much higher than the present condition. Most areas can be safely reseeded
with a range drill. Some short slopes are too steep and some ridge noses are
too stony to be crossed with machinery.

6. Steep stony Unit 376 soil association.

This association consists dominantly of stony, moderately deep, strongly
developed soils from volcanic parent materials. They occur mainly on slopes
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from 12 to 30 percent. The association occurs on both sides of the Middle
Fork Malheur River north of Warm Springs Reservoir and along a portion of
the northwestern border of the survey area. Evidence of landslides is
conspicuous in this association.

Unit 376S soils make up about 80 percent of this association and
are equally divided between the moderately steep and steep slope classes.
Inclusions make up about 20 percent of the area. They are made up of
shallow, weakly developed Unit 375S soils on some of the steeper slopes;
the dark colored 383 soils on some north slopes; Unit 360 and 362 soils
where small areas of lacustrine sediments have been exposed by stream
dissection; Unit 1 soils along small drainageways and slump pockets,
and very stony and very steep Unit 376 soils.

These soils are used mainly for range. Bluebunch wheat grass,
Idaho fescue, and Sandberg bluegrass were the main native forage species.
Cheatgrass is a conspicuous invader in most areas. Generally, the potential
production of the range is higher than the present condition. Many areas
of this association can be reseeded with a range drill. Some areas are
too stony and too steep for the safe operation of machinery. The soils in
this association appear to be less erodible than the soils from lacustrine
sediments on comparable slopes.

7. Steep stony Unit 376 - Unit 375 soil association.

This association consists dominantly of moderately deep, strongly
developed Unit 376 soils and shallow, weakly developed Unit 375 soils.
Most areas are stony or very stony. Slopes range mainly between 12 and
30 percent. This association occurs on the uplands underlain by volcanic
rocks just south of the Middle Fork Malheur River and on the foothills
underlain by volcanic rocks between Little Stinking Water Creek and the
northern portion of Warm Springs Reservoir. It usually merges with soils
of the frigid zone.

Unit 376 soils make up from 40 to 60 percent of the area in this
association. They occupy the longer sideslopes and broader ridge tops.
Unit 375 soils make up from 30 to 40 percent of the area and occur on
narrow ridges, and short steep sideslopes. Inclusion of the dark colored
Unit 383 soils are mingled with Unit 376 soils. The very shallow Unit 377
soils are mingled with Unit 375 soils on the noses of ridges. Very steep
Unit 375 and Unit 481 soils also occur in this association on a few side-
slopes.

These soils are used mainly for range. Idaho fescue, bluebunch wheat-
grass and Sandberg.bluegrass were the main native forage species. Most
areas have been heavily invaded by cheatgrass. The potential production
of the range is generally higher than the present condition. Many areas
of this association can be reseeded with a range drill. Some areas are
too steep or too stoney for the safe operation of machinery.
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8. Sloping Unit 376 - Unit 383 soil association

This association consists of both light colored and dark colored, mod-
erately deep, strongly developed soils from volcanic rocks that occur on
gently to moderately sloping topography. It occurs in one delineation along
the toe slope of Stinking Water Mountain in the central portion of the inven-
tory area and in the head waters of Muddy Creek.

Light colored Unit 376 soils make up about 50 percent of the area
in this association. They are especially dominant in the part of this association
north of U.S. Highway 20. The dark-colored Unit 383 soils make up about 40
percent of the area and make up much of the area south of U.S. Highway 20.
This association is bounded by Unit 384S soils on the uphill side, and by
Unit 360 and Unit 362 soils on the downhill side. Inclusions of all 3 of
these Units occur in this association. The weakly developed, shallow Unit
375 soils also occur on narrow ridgetops in small amounts. Unit 1 soils are

found on the floodplains of small drainageways.

The soils in this association are used mainly for range. Bluebunch wheat-

grass, Idaho fescue, and Sandberg bluegrass were the main native forage grasses.
Cheatgrass has invaded most areas. The potential production of the range is

generally higher than the present condition. Most areas can be safely reseeded

with adapted perennial grasses using a range drill.

9. Rolling stony Unit 376 - Unit 383 soil association.

This association consists of both light colored and dark colored, mod-
erately deep, well developed soils from volcanic rocks that occur on moder-
ately sloping to moderately steep topography. It occurs mainly on rolling
hills in the northern portion of the survey area west of the junction of
Stinking Water Creek with Middle Fork Malheur River. Most areas are stony.

Light colored Unit 376S soils make up from 40 to 50 percent of the area
in this association. They occur mainly on the ridgetops and on the south
and west facing sideslopes. The dark colored Unit 383S soils make up from
30 to 40 percent of the area and commonly occur on the more northerly facing
sideslopes. Inclusions make up as much as 20 percent of the area in this
association. They include the shallow, weakly developed Unit 375S and Unit
481S soils on some of the steep slopes; Unit 330, 360, and 362 soils where
the lacustrine sediments have been exposed; and gently sloping and steep
areas of Unit 376S and 383S soils. Some areas merge with frigid zone Unit 76

and Unit 83 soils.

The soils in this association are used mainly for range. Bluebunch

wheatgrass and Sandberg bluegrass were the main native forage grasses.
Cheatgrass has invaded most areas. The potential production capacity of
the range is higher than the present condition.

10. Steep Unit 383 - Unit 376 soil association.

This association consists of both dark colored, and light colored, mod-
erately deep, strongly developed soils from volcanic rocks that occur on
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moderately steep to steep slopes. It occurs in the southern portion of the
survey area along Warm Springs Creek and on the east side of Stinking Water

Creek. Most slopes in this association face north or northeast. It generally

occurs just below the frigid zone.

Dark colored Unit 383 soils make up 60 to 70 percent of the area in this

association. They occupy the more moist portions of the areas on northerly
facing slopes and on concave toe slopes. The light colored Unit 376 soils

make up 20 to 30 percent of the area and are on ridge tops and slopes facing
the south. Minor amounts of the shallow Unit 375S and very shallow 377S
soils occur on ridge noses and the weakly developed 481S soils occur on the
steeper canyon walls. There are also small amounts of Unit 383 soils on

slopes of less than 12 percent.

The soils in this association are used mainly for range. The native

forage grasses consisted mainly of bluebunch wheatgrass and Idaho fescue.
Cheatgrass and weeds are now abundant on the range. The potential produc-

tion of the range is higher than the present production.

11. Rolling stony Unit 384 soil association.

This association consists dominantly of dark colored very shallow soils
developed from volcanic rocks on moderate to strong slopes in the mesic zone.
It occurs as one delineation on the eastern slope of Stinking Water Mountain.

The very shallow Unit 384S soils make up about 85 percent of this assoc-

iation. The remaining area is made up mostly of Unit 481SS soils on canyon
walls running through the area and unit 383S soils along shallow drainage-
ways. Some areas are very stony and some areas are on slopes stronger than

20 percent.

This association is used mostly for range. The native forage grass

consisted mostly of Sandberg bluegrass. Potential productivity for this

association is low because of the very shallow effective rooting depth.
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Frigid Soils from Volcanic Rocks.

12. Sloping stony Unit 84 soil association

This association occurs on Stinking Water Mountain along with the western
border of the survey area. The soils are mainly very shallow, dark colored,
stony and from volcanic rocks. Stiff sagebrush is the dominant shrub in this
association. It is in the frigid zone.

Very shallow, stony and very stony, Unit 84 soils make up about 80 percent
of the area. The soils are mostly gently sloping on the broad crest of the
mountain, and moderately to strongly sloping on the east facing side slopes.
Unit 83S soils occur along shallow drainageways and on small ridges. They make
up about 10 percent of the area. Small level areas sometimes are occupied with
Unit 76 and Unit 75S soils. Steep canyon walls that sometimes dissect the
mountain are covered with Unit 381SS soils.

This association is used mainly for range with Sandberg bluegrass the
most important forage species present. Potential range productivity is very
low because of the very shallow rooting depth and low available' water holding
capacity.

13. Sloping stony Unit 77 - Unit 75 soil association.

This association consists of very shallow and shallow, light colored
soils from volcanic rocks at high elevations on plateaus. It occurs in the
northern end of the inventory area.

Very shallow, stony Unit 77 soils make up about 50 percent of the area.
Unit 77S soils are concentrated near the outer margin of the association along
the rimrock brink of the plateau. Unit 75S soils are shallow but are also
weakly developed like Unit 77 soils. They make up about 40 percent of the
association and occur mainly on low relief mounds occurring in the association.
The well developed Unit 76 soils are the main inclusion and they occur along
shallow drainageways. Small areas of the dark colored Unit 83S and 84S soils
are scattered throughout the association.

This association is used mainly for range. Sandberg bluegrass and blue-
bunch wheatgrass were dominant native forage species but cheatgrass has invaded
most areas. Potential range productivity is relatively low on this association
because of the droughty nature of the soils.

14. Sloping stony Unit 75 - Unit 76 - Unit 77 soil associations.

This is the major association of light colored soils on the high ele-
vation plateaus. It occurs in both the northern and southern portions of
the inventory area. Most slopes range between 3 and 12 percent but short
slopes steeper than 12 percent are scattered throughout the association.

Shallow, stony, Unit 75S soils make up about 40 percent of the area. They
occur on broad gently sloping plateau areas and on moderately sloping ridges.
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The shallow, well developed Unit 76 soils make up about 30 percent of the
area. They are mainly in basin-like areas along shallow drainageways that
cross the plateaus. Some of these basins are about 1,000 acres in size.

Unit 77S soils make up about 20 percent of the area and occur along the
margins of the association near the rimrock escarpments and sometimes on
small hills on the plateau. The inclusions are mainly dark colored soils

of Units 82, 83, and 84.

This association is used mainly for summer range, Bluebunch wheatgrass
and Sandberg bluegrass were the main native forage grasses. The soils of

this association, in general, have a low potential range productivity because
of their shallow effective rooting depth. Much of the runoff that cascades

off the plateaus in the spring starts from this association.

15. Sloping stony Unit 76 soil association.

This association occurs mainly on mesas or ridgetops at high elevations

in the frigid zone. It consists mainly of light colored very strongly dev-
eloped soils that probably are on very old geomorphic land surfaces. It is

of minor extent and is located mainly along the eastern border of the survey
area.

Unit 76S soils make up from 70 to 80 percent of the area in this assoc-

iation. Unit 75S and 77S soils are the dominant inclusions and usually occur
along the margins of the associations and on small ridges on top of the mesas.
There are minor areas of Unit 310 soils along drainageways and Unit 83S and

84S scattered throughout the area.

This association is used mainly for summer range. Low sagebrush is the

dominant shrub. Because of poor accessibility to this association, many areas
are in good range condition, but the potential range productivity is low

because of shallow effective rooting depth and short growing season.

16. Rolling stony Unit 83 - Unit 84 soil association.

This association consists of dark colored soils in the frigid zone
that mostly occur on north and east facing slopes. Soil depth ranges from

very shallow to moderately deep but most areas are over 20 inches deep. The

soils are underlain by volcanic rocks. One large delineation occurs east of
Buzzard Ridge and Coleman Mountain in the southeastern part of the inventory

area. Other delineations are at the north end of Stinking Water Mountain
and adjacent to the Malheur River.

The moderately deep, strongly developed Unit 83S soils make up 60 to

70 percent of this association. They commonly occur in concave, moderately

sloping, heads of converging drainageways. The very shallow Unit 84S soils

make up 10 to 20 percent of the area and mainly occur on dividing ridges
between major drainageways. The weakly developed Unit 82 soils are the
principal inclusion, making up 5 to 10 percent of the area. They usually
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are on steep side slopes that sometimes occur in the association. Some are

on gently sloping ridgetops, however, in the delineation at the north end
of Stinking Water Mountain. Other inclusions include the light colored soils
of Units 75, 76, and 77.

The soil is used mainly for range and has a moderate potential range
productivity because of the extent of moderately deep soils with a relative
high water holding capacity. Dominant native forage grasses were Idaho
fescue and bluebunch wheatgrass. Some areas have been invaded by cheatgrass,
but the extent of invasion is generally less than it has been on comparable
kinds of soils in the mesic zone.

17. Steep stony Unit 82 - Unit 381 soil association.

This association occurs on the side slopes of plateaus and on ridges that
occur on the plateaus. Most areas face the north and east. The soil assoc-

iation is in the frigid zone. The soils are generally developed in colluvial
materials from volcanic rocks and are weakly developed. Most are stony or

very stony. A major delineation is along the plateau front where Stinking
Water Creek and Little Stinking Water Creek are cutting back into the plateau.
Another is in the northeastern corner of the inventory area.

Unit 82S soils make up 50 to 60 percent of the area. They are moderately

deep and have a dark surface layer over 20 inches thick. Unit 381S soils make

up 30 to 40 percent of the area. They are similar to Unit 82 soils except
their surface layer is less than 20 inches thick. Rock land occurs around the

rim of the plateau and makes up about 5 percent of the area. The well

developed Unit 83S soils occur on some stable lower slopes. There are minor

inclusions of the light colored Unit 75 soils on some southern slopes.

This soil is used mainly for range. Idaho fescue and bluebunch wheat-

grass were dominant native forage species. Patches of quacking aspen, wild
chokecherry, and mountain mahogany occur in some of the more moist areas.
Some areas of this association receive more than 15 inches of precipitation.
Poor accessibility and steep slopes are the chief hinderances to managing
this land for range.

18. Steep stony Unit 381 - Unit 75 soil association

This association occurs on mountain crests and plateau side slopes at
high elevations. The plateau side slopes partially face the south and west.
The association is not extensive and occurs scattered throughout the inventory
area but only in areas underlain by volcanic rocks.

Unit 381S soils are dark colored and occupy about 50 percent of the area.
They commonly are on north and east facing slopes. Unit 75S soils are light
colored and make up about 40 percent of the area. They sometimes occur on
the very tops of ridges and sometimes on south facing sideslopes of plateaus.
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Rock land and Units 76S, 82S, and 83S are scattered throughout the association
as inclusions.

This association is used mainly for range. Bluebunch wheatgrass and
Sandberg bluegrass were the dominant native forage grasses. Many areas are
in good condition because of their steep topography and poor accessibility.

19. Steep stony Unit 362 - Unit 481 soil association.

This association occurs on steep and very steep slopes underlain by
volcanic rocks in the upper part and by lacustrine sediments in the lower
part. Slumps and landslides have produced a very complex microtopography
within the overall side slopes, and have mixed stony volcanic materials
with lacustrine sediments on the lower parts of the hillsides. All the
soils occur in the mesic zone. Most areas face south or west.

About 60 percent of the area consists of stony Unit 362 soils. They
occur on the lower parts of the slopes. Unit 481S soils from volcanic rocks
make up about 30 percent of the association and occur below the rimrock
escarpments. Small amounts of Rock land, non-stony Unit 362 and Unit 360
soils, and Unit 375S and Unit 376S soils collectively make up about 10
percent of the area.

This association is used mainly for range. Sandberg bluegrass and
bluebunch wheatgrass were the main native grasses but cheatgrass has invaded
most areas. Steep slopes limit utilization by cattle. These soils are too
steep, and commonly too stony for reseeding with a range drill. Range
improvement practices will generally involve making adjustments in the season
and intensity of grazing. The areas of this association are too small to
be managed separately for range and are included with adjacent soil assoc-
iations for range management purposes.

20. Steep stony Unit 362 - 381 soil association

This association occurs on the south facing steep and very steep slopes
below the plateaus in the northern part of the inventory area. The upper
part of these slopes are in the frigid zone and commonly are underlain by
volcanic rocks. The lower parts are in the mesic zones and generally are
underlain by lacustrine sediments.

The stony Unit 362 soils, from lacustrine sediments, make up about 60
percent of this association. The stones are mainly of volcanic origin and
have rolled and slid down from the higher slopes. Unit 381S soils from
volcanic rocks make up about 25 percent of the area. Raw sediments and
Rock land make up nearly 10 percent of the area. There are also small
amounts of Unit 375S, Unit 376S, Unit 481S, and Unit 360 soils in this
association.

This association is used for range. The south slopes and associated
high evaporation, together with the steep slopes and high runoff rates makes
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this association rather droughty and of low potential productivity. Numerous
intermittent streams, with steep gradients, cross this association. The

erosion hazard is very high when the range condition is fair or poor.

21. Steep stony Unit 462 - Unit 381 soil association.

This association occurs on the northern side slopes of Bartlett Mountain
at relatively high elevations in the frigid zone. The upper part is underlain
by volcanic rocks and colluvium from these rocks; the lower slopes are under-
lain by lacustrine sediments.

The light colored Unit 462S soils from lacustrine sediments make up about
65 percent of the area. They usually contain large volcanic stones that have
rolled down from the higher areas of volcanic rocks. The dark colored Unit 381S
soils, from volcanic rocks, make up about 25 percent
along the rimrock margin of the mountain top. Rock
the major inclusions. This association merges with
360 soils along its lower elevation boundary.

of the area. They occur
land and Unit 75S soils are
the mesic Unit 362 and Unit

This association is used mainly for range. Idaho fescue and bluebunch
wheatgrass were the major native forage grasses. Many areas have been invaded
by cheatgrass and annual forbs.
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B. Descriptions of the Soils Series and Mapping Units

In this section, the soils of the Stinking Water, Drewsey, and Van areas
are listed in numerical order and described. Following a general description
of each series, there is a profile description of a typical soil in that series.
Each of the mapping units in a series is described by comparing it to the
typical soil. Additional facts about each soil are also given.

Unless otherwise stated, the colors shown in this section are for dry
soils. Color designations are according to the Munsell System which is a
standard system for quantitatively measuring color according to the 3 variables
of color: hue, value, and chroma (19). In the symbol 1OYR6/1, for example,
the "lOYR" refers to the hue; the "6" refers to the value; and the "1" refers
to the chroma.

Soil textural names, such as silt loam, are based on the relative pro-
portions of sand, silt, and clay in the mineral fraction of the soil. Soil
textural names are modified with the adjective "gravelly" if gravels make up
15 to 50 percent of the mass and with "very gravelly" if the soil contains
between 50 to 90 percent of the mass. The textural class names are also
modified with the term "stony" if stones cover between 3 and 15 percent of the
soil surface and with "very stony" if stones cover 15 to 90 percent of the soil
surface.

Soil structure refers to the rearrangement of individual soil particles
into natural aggregates or peds. It is described by grade, size, and type.
Grade refers to distinctness, or degree of development and durability of the
ped, and is designated by relative terms, such as: weak, moderate, or strong.
Type refers to the shape of the peds, and is designated by such terms as:
granular, blocky, or prismatic. Size is self explanatory.

The property of soil that measures the tendency of soil to adhere or
cohere, or to resist deformation or rupture is soil consistence. This
property varies with moisture content and is measured when dry, moist, and
wet. In the dry condition, such terms as: soft, hard, or very hard are
used to describe the consistence. When moist, appropriate terms include:
friable, firm, very firm, and other degrees of friability or firmness. In

the wet state, both stickiness and plasticity are determined and designated
in relative degrees of each. Noncoherent soils are called loose in both
the dry and moist moisture states.

Soil reaction refers to the degree of acidity or alkalinity of the soil
solution and is conveniently expressed in units of pH.

More detailed information about the characteristics used in describing,
classifying, and interpreting soils is given in the Soil Survey Manual (19).
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1. 1 series.

Unit 1 consists of deep, well-drained, medium-textured soils derived from
recent alluvium on nearly level and gently sloping fans and floodplains. The
native vegetation consists mostly of big sagebrush, bluebunch wheatgrass, and
giant wild ryegrass. Elevations range from 3,400 to 4,200 feet. Average

annual precipitation is from 8 to 12 inches, and mean annual air temperature
centers around 48°F. The average frost-free growing season is about 100 to
110 days. Unit l soils are associated with soils of Unit 10 on floodplains,
and Units 55, 56, 260, 262, and 376 on adjacent terraces and uplands. Unit

1 soils occurring along the Middle Fork Malheur River are used mostly for
hay. Many smaller areas along lesser streams are used for range. They have

a high range productive capacity potential and many areas are well suited to

irrigation. Channel erosion is a severe problem in some areas of these soils.

Effective root depth is 60 inches where irrigated and about 30 inches
where limited by depth of moistening by natural precipitation. An accumu-

lation of lime commonly occurs at depths between 20 to 30 inches.

Representative profile: Unit 1
NW/, Section 1, township 22
south, range 35 east

All 0-2" -- Gray (1OYR6/1) silt loam; weak, thin platy structure;
soft, very friable, slightly sticky, and slightly plastic;
many very fine roots; many fine pores; neutral (pH 7.2);
clear smooth boundary. (1 to 3 inches thick).

A12 2-8" -- Light brownish gray (1OYR6/2) silt loam, weak fine
granular structure; soft, very friable, slightly sticky,
slightly plastic; many very fine tubular pores; mildly
alkaline (pH 7.4); clear, smooth boundary. (5 to 10 inches
thick).

B21 8-20" -- Brown (1OYR5/3), silt loam, moderate fine subangular
blocky structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine roots; common very fine
tubular pores; calcareous; mildly alkaline (pH 7.8); gradual,
smooth boundary. (10 to 15 inches thick).

B22ca 20-28" -- Very pale brown (10YR7/3) silt loam, weak, coarse,
prismatic structure; slightly hard; friable, slightly sticky,
slightly plastic; common very fine roots; common very fine
tubular pores; calcareous with segregated lime; moderately
alkaline (pH 8.2); gradual smooth boundary. (7 to 12 inches
thick).

C 28-60" -- Grayish brown (10YR5/2) silt loam, massive; slightly
hard, friable, slightly sticky, slightly plastic; few very fine
roots in upper few inches, common very fine tubular pores;
calcareous; moderately alkaline (pH 7.8).
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Variations: Surface colors range from light gray to grayish brown when
dry. Unit 1 soils occurring on fans derived mainly from alluvium arising
from soils underlain by volcanic rocks are generally darker and brighter
than those derived mainly from soils underlain by sedimentary materials.
Subsurface horizons sometimes contain stratified silty clay loam and
fine sandy loam layers. Surface layers are occasionally calcareous.

Mapping Units

1-A-1, 11,347 acres. Predominantly Unit 1 soils, 0 to 3 percent slopes,
with inclusions of Unit 10, 360, and 362 soils; gently sloping Unit 1
soils; and unclassified saline or saline-sodic soils. Collectively,
the inclusions comprise about 20 percent of the area. The soil surface
factor averages about 10 and most of that value results from the well
developed gullies stemming from the major channels.

1-B-2, 4,119 acres. Predominantly Unit 1 soils, 3 to 7 percent slopes,
occurring on alluvial fans and on floodplains raised slightly above the
present floodplain. Mapping Unit 1-B-2 soils commonly have a slightly
stronger grade of structure in the cambic horizon and the upper boundary
of that horizon is closer to the surface than it is in Unit 1-A-1 soils.
Inclusions of Unit 1-A-1 and surrounding upland Units 360, 362, and 376
soils amount to about 15 percent of the area. The soil surface factor
averages about 25 because of the presence of rills, flow patterns and
gullies created by runoff from the adjacent uplands.

2. 10 series.

Unit 10 soils are deep, somewhat poorly drained soils on nearly level
alluvial fans and stream bottoms in the mesic zone. The native vegetation
consists mostly of meadow foxtail, ryegrass, sedges, and rushes. Elevations
range from 3,400 to 3,800 feet. Average annual precipitation is from 9 to
12 inches and mean annual air temperature centers around 470F. The average
growing season is from 80 to 120 days. Unit 10 soils are associated with 1
soils. They are used mostly for wild flood-irrigated hayland and native
range. Effective root depth is 40 to 60 inches for most of the growing
season. It is limited by the depth to the water table.

Representative profile: Unit 10
NE/, Section 13, township 21
south, range 34 east.

All 0-11" -- Grayish brown (10YR5/2) silt loam, moderate very fine
granular structure; soft, very friable, slightly sticky,
slightly plastic; many very fine roots; many interstitial pores;
neutral (pH 6.8); gradual smooth boundary (8 to 15 inches thick).

A12 11-28" -- Brown (IOYR5/3) silt loam, moderate fine granular
structure; slightly hard, friable, slightly sticky, slightly
plastic; many very fine roots; many fine tubular pores; neutral
(pH 7.2); clear smooth boundary. (12 to 20 inches thick).
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IIC1 28-40" -- Light brownish gray (2.5Y6/2) gravelly clay loam,
common, medium, distinct, yellowish brown mottles; massive;

hard, firm, sticky, plastic; few very fine roots; common
tubular pores; 50 percent gravel; neutral (pH 7.2); clear

smooth boundary. (10 to 40 inches thick).

IIIC2 40-60" -- Light yellowish brown (2.5Y6/4) silty clay, common,
medium distinct light gray and yellowish brown mottles; massive

lacustrine sediments; hard firm, sticky plastic; no roots; few

fine tubular pores; mildly alkaline (pH 7.4).

Variations: Depth to the lacustrine sediments ranges from 40 to 60+

inches. The A horizon is from 20 to 36 inches thick. Depth to gravelly

material ranges from 20 to 35 inches. Mottling begins a depth of 20 to

36 inches. Textures of the A horizon include loam, silt loam, and coarse

clay loam.

Mapping Units

10-A-1, 108 acres. Predominantly Unit 10 soils, 0 to 3 percent slopes,

with inclusions of Unit 1 and Unit 360 soils that make up as much as

20 percent of the area. Some areas may include inclusions of an un-
named poorly drained soil from recent alluvium. Unit 10 soils occur

on fans with low relief around irrigation reservoirs.

3. 55 series.

Unit 55 soils are moderately deep, well drained soils with cemented pans

below 20 inches. They occur on nearly level old fans and terraces in the mesic

zone. The native vegetation is mainly big sagebrush, rabbitbrush, bluebunch

wheatgrass, and Sandberg bluegrass. Elevations range from 3,500 to 4,000 feet.

Average annual precipitation is from 8 to it inches, and mean annual air tempera-

ture centers around 47°F. The average frost-free season is from 70 to 120 days.

Unit 55 soils are associated with Units 1, 56, 355, and 360 soils. They are used

mainly for range. Some areas contain shallow gravel pits.

Representative profile: Unit 55.
NW/, section 18, township 21
south, range 35 east.

Al 0-7" -- Light brownish gray (1OYR6/2) silt loam, weak, thin,
platy structure; soft, very friable, slightly sticky, slightly

plastic; many very fine and fine roots; many fine pores forming
a surface crust; 1 percent gravel; neutral (pH 6.8); clear
smooth boundary. (4 to 8 inches thick).

A3 7-11" -- Pale brown (1OYR6/3) silt loam, weak fine granular
structure; slightly hard, friable, slightly sticky, slightly

plastic; many very fine roots; common fine tubular pores;
1 percent gravel; neutral (pH 7.0); clear smooth boundary.
(3 to 6 inches thick).
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B2t 11-21" -- Brown (10YR5/3) silty clay loam, moderate medium
subangular blocky structure; hard, firm, slightly sticky,
slightly plastic; thin, continuous clay films on ped surfaces;
common very fine roots; common fine tubular pores; neutral
(pH 7.2) clear smooth boundary. (6 to 10 inches thick).

Clsim 21-26" -- Pale brown (1OYR6/3) silt loam, massive; very hard,
very firm, slightly sticky, slightly plastic; few very fine
roots; few fine tubular pores; 5 percent gravel; mildly
alkaline (pH 7.4); clear smooth boundary.

IIC2sim 26-60+" -- Light yellowish brown (1OYR6/4) very gravelly
loam, massive; very hard, very firm, slightly sticky,
slightly plastic; no roots; few fine tubular pores; 60
percent gravel with silica crusts; mildly alkaline
(PH 7.4).

Variations: Depth to the duripan (Csim Horizon) ranges from 20 to
30 inches. Texture of the B2t horizon is fine silt loam to silty
clay loams. Clay films are discontinuous to continuous in that
horizon. Gravel content of the horizons above the duripan ranges
from 0 to 15 percent.

Mapping Unit

55-A-1, 792 acres. Predominantly Unit 55 soils 0 to 3 percent slopes
with inclusions of Units 56 and 360 soils that make up to 20 percent of
the area. Unit 55-A-1 soils occur on terraces along Stinking Water
Creek. Unit 360 soils from lacustrine sediments sometimes occur
on the same terraces and possibly the Unit 55 soils are formed in
lacustrine sediments that have a compacted gravelly stratum starting
at depths below 20 inches.

4. 56 series.

Unit 56 soils are moderately deep, well-drained soils with clayey sub-
soils over cemented gravelly pans. They occur on nearly level to moderately
sloping old fans and terraces along major streams in the mesic zone. The
native vegetation is big sagebrush, rabbitbrush, bluebunch wheatgrass, and
Sandberg bluegrass. Elevations range from 3,500 to 4,000 feet. Average
annual precipitation is from 8 to 11 inches, and mean annual temperature
centers around 470F. The average frost-free period ranges from 70 to 120
days. Unit 56 soils are associated with Units 1, 55, 355, and 360 soils.
They differ from the Unit 55 soils by being finer textured in the B horizon
above the cemented pan. Unit 56 soils are used mainly, for range. Gravel
pits have been dug in some areas of Unit 56 soils.
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Representative profile: Unit 56.
SW/, section 1, township 22
south, range 35 east

Al 0-7" -- Light brownish gray (10YR6/2) loam, weak, thin platy
structure; slightly hard, friable, slightly sticky, slightly
plastic; many very fine roots; common medium round pores; 5
percent gravel; neutral (pH 6.8); clear smooth boundary.
(5 to 9 inches thick).

B2t 7-16" -- Brown (1OYR5/3) clay, moderate medium subangular
blocky structure; hard, firm, sticky, plastic; common very
fine roots; common fine interstitial pores; then continuous
clay films on ped surfaces, 10 percent gravel; neutral (pH
7.0); clear smooth boundary. (7 to 12 inches thick).

B3 16-22" -- Light yellowish brown (1OYR6/4) clay loam, moderate
fine subangular blocky structure; hard, firm, slightly sticky,
slightly plastic; thin, patchy clay films on ped surfaces, few
very fine roots; common fine interstitial pores; 10 percent
gravel; neutral (pH 7.2); abrupt, smooth boundary. (0 to 8
inches thick).

IICsim 22-40"+ -- Light yellowish brown (1OYR6/4) very gravelly loam,
massive; very hard, very firm, slightly sticky, slightly plastic;
no roots; few fine tubular pores; 50 percent gravel with silica
crusts; mildly alkaline (pH 7.4).

Variations: Depth to the duripan ranges from 20 to 30 inches. Texture

of the B2t is fine clay loam, fine silty clay loam, or clay. Gravel

content of the horizons above the duripan is generally less than 15
percent. Commonly, the B2t horizon rests directly on the gravelly
duripan at a depth of about 20 inches.

Mapping Units

56-A-1, 1,220 acres. Predominantly Unit 56 soils, 0 to 3 percent slopes,
with inclusions of Units 55, 355, and 360 soils that make up as much as
20 percent of the area. Unit 56-A-1 soils occur on large terrace flats
that have very shallow drainageways crossing them. Some areas have been

cleared, irrigated, and farmed.

56-B-2, 554 acres. Predominantly Unit 56 soils, 3 to 7 percent slopes,
slightly eroded with inclusions of Units 55, 355, and 360 soils that make
up as much as 20 percent of the area. Inclusions of Unit 56 soils that
are more or less sloping than Unit 56-B-2 soils also exist. Unit 56-B-2
soils commonly occur on old fans or on isolated terrace remnants on
ridge tops underlain by volcanic or lacustrine rocks.

56-C-2, 181 acres. Predominantly Unit 56 soils, 7 to 12 percent slopes,
slightly eroded, with inclusions similar to those of Unit 56-B-2. Unit
56-C-2 soils are not widespread and commonly occur as short terrace
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escarpments between nearly level Unit 56 soils on top of the
terraces, and nearly level Unit 1 soils on the lower flood-
plains. Some areas of Unit 56-C-2 soils are gravelly in the
surface horizons.

5. 75 series.

Unit 75 soils are loamy, shallow, well-drained soils over basalt,
andesite, rhyolite and tuff. They occur on gently sloping to rolling lava
plateaus and on some steep and very steep, south and west facing, dissected
terrain. The native vegetation consists mostly of big sagebrush, bluebunch
wheatgrass, and Sandberg bluegrass. Juniper trees are scattered over much
of the gently sloping to rolling plateaus. Elevations range from 4,200 to
5,500 feet. Average annual precipitation is from 10 to 14 inches, and the
mean annual air temperature centers around 43°F. The frost-free period ranges
from 50 to 80 days. Unit 75 soils are associated with Units 75SS, 76, 77,
82, 83, and 381 soils. Unit 75 soils are very extensive on the high elevation
plateaus.

Representative profile: Unit 75.
NW/, section 32, township 23
south, range 35 east

Al 0-5" -- Pale brown (1OYR6/3) stony silt loam, weak fine granular
structure; soft, very firable, nonsticky, nonplastic; many very
fine roots; common very fine tubular pores; 20 percent gravel,
cobbles, and stones; neutral (pH 6.8); clear smooth boundary.
(4 to 7 inches thick).

B2 5-12" -- Yellowish brown (10YR5/4) stony silt loam, moderate,
fine subangular blocky structure; hard, friable, slightly sticky,
slightly plastic; common very fine roots; common very fine
tubular pores; about 20 percent coarse fragments; neutral (pH
7.0) clear, smooth boundary. (6 to 9 inches thick).

C 12-15" -- Yellowish brown (1OYR5/4) stony silt loam, massive;
hard, friable, slightly sticky, slightly plastic; few very fine
roots; common, very fine tubular pores; 35 percent coarse frag-
ments; neutral (pH 7.2) abrupt wavy boundary. (0 to 6 inches
thick).

R 15"+ -- Lime coated fractured basalt.

Variations: Depth to fractured rock ranges from 10 to 20 inches. Coarse
fragment content of the soil mass is generally between 10 and 35 percent.
Surface soil colors range from light gray to pale brown when dry, and
from dark grayish brown to dark brown when moist. Textures of the A and
B horizons are mainly silt loam and loam, but sometimes are fine sandy
loamy or light clay loam.
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Mapping Units

75-B-2, 2,226 acres. Predominantly Unit 75 soils, 3 to 7 percent slopes,
slightly eroded, with inclusions of Units 76, 77, 83, and 381 soils, and
of Unit 75 soils that have over 3 percent surface stones, and of
slopes less than 3 percent or more than 7 percent. The inclusions make

up as much as 30 percent of the area among the various delineations. Unit

75-B-2 soils sometimes occur in large delineations covering 600 to 1,500
acres and may have inclusions of soils of other units as large as 40 acres

or more. The relief of Unit 75-B-2 soils is generally a little more un-
dulating than the relief of the associated Unit 76S-B-2 and Unit 77S-B-2
soils.

75-C-2, 534 acres. Predominantly Unit 75 soils, 7 to 12 percent slopes,
slightly eroded with inclusions similar to those of Unit 75-B-2 in kind
and extent. Unit 75-C-2 soils commonly occur as elevated hills of 50
to 100 acres in area within larger delineations of soils of Unit 75-

B-2.

75-D-2, 33 acres. Predominantly Unit 75 soils, 12 to 20 percent slopes,

slightly eroded with inclusions similar to those of Unit 75-B-2 making
up to 25 percent of the area. Unit 75-D-2 soils are not widespread,
but are closely associated with soils of Unit 75-C-2.

75S-B-2, 3,033 acres. Predominantly Unit 75S soils, 3 to 7 percent
slopes, slightly eroded, with inclusions of Units 76, 77, and 381 soils
and of areas having slopes either less than 3 percent or more than
7 percent. Small areas also may have stones covering more than 15 per-
cent of the surface. Unit 75S-B-2 soils commonly occur as "biscuits" or
small wind-modified bodies in a matrix of 76S soils on mesas. They also

occupy large major portions of some plateaus or divides. Juniper growth

is quite thick on some of these soils at elevations around 5,000 feet.

Unit 75S-C-2, 3,104 acres. Predominantly Unit 75S soils, 7 to 12
percent slopes, slightly eroded with inclusions like those in Unit
75S-B-2. These soils are associated mainly with 75S-B-2 soils and differ
only in being on stronger slopes.

Unit 75S-D-3, 753 acres. Predominantly 75S soils, 12 to 20 percent
slopes, moderately eroded with inclusions of Units 76, 77, 82, 83,
and 381 soils that make up to 30 percent of the area. Soils of this

unit commonly occur on the hills north of Warm Springs Reservoir and
along Middle Fork Malheur River that have been heavily grazed in the
past. Much of the surface layer has been removed from some areas of
the soils in this unit.

Unit 75S-E-2, 515 acres. Predominantly Unit 75S soils, 20 to 30 percent
slopes, slightly eroded, with inclusions of Units 82, 381, and 462 soils
that make up to 20 percent :):_ the area. Stones cover more than 15 percent

of the surface in some places, and slopes are sometimes steeper than 30
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percent and sometimes less than 20 percent in parts of the delineations

of this unit. Unit 75S-E-2 soils occur on south and west facing steep

sideslopes scattered throughout the central and northern portion of

the survey area. Some areas may be more than 20 inches deep to rock,

because the soils from colluvium on steep slopes often are moderately

deep in some parts of a hillside and shallow in other parts of the

same delineation.

Unit 75S-E-3, 343 acres. Predominantly Unit 75S slopes, 20 to 30 per-

cent slopes, moderately eroded with inclusions similar to those of

Unit 75S-E-2. These soils occur mainly with soils of Units 75S-D-3,

75S-E-2, and 75S-F-3, and differ from Unit 75S-E-2 soils mainly in

having deeper rills and other evidences of accelerated erosion which

are more pronounced.

Unit 75S-F-3, 230 acres. Predominantly Unit 75S soils 30 to 65 percent

slopes, moderately eroded, with inclusions of Units 82 and 381 soils; of

Unit 75SS soils, and of Unit 75 soils that are on slopes of less than

30 percent. Soils of this unit commonly occur below escarpments on

south and west facing slopes. Rock land may also make up small parts

of the delineations mapped as 75S-F-3.

6. 75SS series.

Unit 75SS soils are loamy-skeletal, shallow, well-drained soils over
basalt, andesite, rhyolite and tuff. They are similar to Unit 75 soils
except for the fact that coarse fragments make up more than 35 percent, by
volume, of the soil mass. They occur on gently sloping to rolling plateaus
and on some steep, south and west facing, sideslopes. The native vegetation
consists mostly of big sagebrush, bluebunch wheatgrass, and Sandberg blue-
grass. Elevations range from 4,200 to 5,500 feet. Average annual precip-
itation is from 10 to 14 inches, and the mean annual air temperature centers
around 430F. The frost-free period ranges from 50 to 80 days. Unit 75SS
soils are associated with Units 75, 76, 77, 82, and 381 soils. Stones limit
their potential for range seeding in most areas.

Representative profile: Unit 75SS.
NW', section 14, township 20
south, range 35 east

Al 0-4" -- Pale brown (10YR6/3) very stony, gravelly silt loam;
weak fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine roots; common very fine tubular
pores; 40 percent gravel, cobbles, and stones; neutral
(pH 6.8); clear smooth boundary. (3 to 6 inches thick).

B2 4-12" -- Yellowish brown (1OYR5/4) very stony gravelly net
loam; moderate, fine subangular blocky structure; hard,
friable, slightly sticky, slightly plastic; common very
fine roots; common very fine tubular pores; about 40 percent
coarse fragments; neutral (pH 7.0); clear, smooth boundary
(6 to 10 inches thick).
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C 12-16" -- Yellowish brown (10YR5/4) very stony gravelly silt
loam; massive; hard, friable, slightly sticky, slightly plastic;
few very fine roots; common very fine tubular pores; 45 percent
coarse fragments; neutral (pH 7.2); abrupt wavy boundary (0

to 8 inches thick).

R 16"+ -- Lime coated fractured andesite.

Variations: Depth to fractured rock ranges from 10 to 20 percent. Coarse
fragment content of the soil mass ranges from 35 to 60 percent. Surface

soil colors range from light gray to pale brown when dry; and from dark
grayish brown to dark brown when moist. Textures of the A and B horizons

are usually silt loam or loam, but sometimes are fine sandy loam or
light clay loam.

Mapping Units

75SS-B-2, 1,106 acres. Predominantly Unit 75SS soils, 3 to 7 percent

slopes, slightly eroded, with minor inclusions of Unit 76 and 77 soils,

as well as Unit 75 soils that are less stony than 75SS and Unit 75 soils

that either more or less sloping than 3 to 7 percent. The inclusions
make up to 25 percent of the area collectively. Unit 75SS-B-2 soils
occur on broad ridgetops in association with Units 76 and 77 soils. There

are infrequent inclusions of the darker colored Units 83 and 84 soils.
Loose stones occupy over 15 percent of the soils in this unit.

75SS-D-2, 922 acres. Predominantly Unit 75SS soils, 12 to 20 percent
slopes, slightly eroded, with inclusions of Units.76, 77, 82, 83, and
381 soils that make up to 20 percent of the area collectively. Some

areas are more or less sloping, and less stony than indicated by the
symbol 75SS-D-2. Soils of this unit occur below escarpments on south
and west facing slopes in close association with soils of Unit 75SS-
E-2.

75SS-E-2, 169 acres. Predominantly Unit 75SS soils, 20 to 30 percent
slopes, slightly eroded with inclusions very similar to those of Unit
75SS-D-2. Steep soils that have over 15 percent of their surface
covered with stones, such as soils of this unit, seldom are moderately
or severely eroded because of limited grazing by domestic livestock.

7. 76 series.

Unit 76 soils are shallow, well-drained soils over basalt, rhyolite or
welded tuff. They occur on nearly level to moderately sloping plateau tops
with gradients up to 30 percent but commonly less than 12 percent at ele-
vations of 4,200 to 6,000 feet. The native vegetation consists mostly of
low sagebrush, Sandberg bluegrass, Idaho fescue, squirreltail grass, blue-
bunch wheatgrass and associated forbs. Average annual precipitation is
from 10 to 16 inches, and the mean annual air temperature centers around
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440F. The frost-free period ranges from 40 to 80 days. Unit 76 soils are
associated with soils of Units 75, 77, 82, and 84. They are used for range.

Representative profile: Unit 76.
NW/, section 20, township 23
south, range 35 east

Al 0-6" -- Light brownish gray (1OYR6/2) silt loam, weak fine
granular structure; hard, friable, slightly sticky, slightly
plastic; common very fine roots; common very fine pores; 15
percent basalt stones; neutral (pH 6.8) abrupt, wavy boundary
(4 to 8 inches thick).

B2t 6-14" -- Brown (7.5 YR5/2) clay, moderate medium angular blocky
structure; very hard, very firm, stocky, plastic; thin contin-
uous clay films on ped surfaces; few very fine roots; few very
fine tubular pores; 20 percent basalt pebbles and stones; neutral
(pH 7.0); clear, smooth boundary (6 to 12 inches thick).

Bat 14-19" -- Brown (7.5 YR5/4) silty clay loam, moderate fine
subangular blocky structure; hard, firm, sticky, plastic, thin,
patchy clay films; few very fine roots; few very fine pores;
25 percent basalt pebbles and stones; mildly alkaline (pH 7.6);
abrupt wavy boundary. (3 to 6 inches thick).

R 19" -- Basalt bedrock with calcium carbonate coatings on the
contact surface.

Variations: Depth to bedrock is between 10 and 20 inches on mesas and
usually on plateaus and in broad basins. Some soils occurring in basins
are mapped as Unit 76S soils even though they are deeper than 20 inches.
Stones cover from 0 to 50 percent of the surface of Unit 76 soils. The
non-stony Unit 76 soils commonly occur in basins on gently sloping fans.
The subsoil generally has more than twice the clay content of the surface
soil.

Mapping Units

76-A-1, 999 acres. Predominantly, non-stony Unit 76 soils, 0 to 3 percent
slopes, with inclusions of soils from Units 75, 77, and 310 that amount
collectively to 20 percent of the area. Soils of this unit commonly occur
in basins at the head end of streams near the divide instead of on plateaus
which is the common position for the Units 76S and 76SS soils. Some areas
are 20 to 40 inches to rock, but the depth to the very fine subsoil, which
limits root growth, is at 4 to 10 inches, just as it is in the areas of
this soil on the ridge tops.

76-B-2, 1,547 acres. Predominantly Unit 76 soils, 3 to 7 percent slopes,
slightly eroded, with minor inclusions of Units 76-A, 76S, 75, and 77
soils that collectively make up about 20 percent of the area. Unit 75
soils occur as minor inclusions of less than an acre that are vegetated
dominantly with big sagebrush. The other inclusions generally have low
sagebrush as the dominant shrub. Unit 76-B-2 soils differ from Unit
76-A-1 soils mainly by being around the margins of the heads of drainage-
ways and in having more rills and other evidences of accelerated erosion.
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76-C-2, 2,436 acres. Predominantly Unit 76 soils, 7 to 12 percent
slopes, slightly eroded with minor inclusions of Units 76B, 76S, 75,
83, and 82 soils. Areas of this soil are very similar to areas of

Unit 76-B-2 soil except they occur on stronger slopes on divides or
around the margins of heads of drainageways. They merge with the more

strongly sloping soils of Units 82 and 83 in many places. Inclusions

of big sagebrush are more common in areas of this soil than they are
in the less sloping areas of Unit 76 soils.

76-C-3, 674 acres. Predominantly Unit 76 soils, 7 to 12 percent
slopes, moderately eroded with similar inclusions as Unit 76-C-2.
Areas of this soil differ from those of Unit 76-C-2 simply by having
deeper rills and more evidence of accelerated erosion.

76S-B-2, 4,623 acres. Predominantly Unit 76S soils, 3 to 7 percent
slopes, slightly eroded, with minor inclusions of Units 75S, 77S, and
83S soils, as well as some areas that are either more or less stony
than Unit 76S soils, and some areas that are either more or less
sloping than Unit 76S-B soils. Unit 76S soils are the common soil
on the tops of many of the flat topped ridges or mesas in the survey

area. Stones cover from 3 to 15 percent of the surface.

76S-C-2, 4,223 acres. Predominantly Unit 76S soils, 7 to 12 percent
slopes, slightly eroded with minor inclusions of Unit 75S, 77S, 83S,
and 381S soils, as well as areas that are either more or less stony,
or more or less sloping than Unit 76S-C-2 soils. The inclusions

collectively make up about 20 percent of the area. Unit 76S-C-2 soils
differ from Unit 76S-B-2 soils merely by being on stronger slopes.
They commonly are bounded on one side by very steep escarpments
mapped as Units 82SS or 381SS.

76S-C-3, 237 acres. Predominantly Unit 76S soils, 7 to 12 percent
slopes, moderately eroded with the same kinds and extent of inclu-
sions as Unit 76S-C-2 soils. Areas of Unit 76S-C-3 soils differ
from areas of Unit 76S-C-2 soils mainly by showing more rilling
and pedestalling.

76S-D-2, 1,634 acres. Predominantly Unit 76S soils, 12 to 20 percent
slopes, slightly eroded with inclusions of 75S, 82S, 83S, and 381S
soils that make up about 20 percent of the area, collectively. Units
76S-D-2 soils generally occur on more sloping sideslopes below
steeper areas of Unit 82SS or 381SS soils and above less sloping
areas of Unit 75S, 76S, or 77S soils on plateaus.

76S-E-2, 717 acres. Predominantly Unit 76S soils, 20 to 30 percent
slopes, slightly eroded with minor inclusions of Units 75S, 77S, 83S,
and 381S soils, and areas that are either more or less sloping, and
more or less stony than 76S-E-2 soils. These soils are not very
extensive and occupy positions similar to those of Unit 76S-D-2 soils.

76S-E-3, 2,526 acres. Predominantly Unit 76S, 20 to 30 percent slopes,
moderately eroded with minor inclusions similar to those of Unit 76S-E-2
soils. Soils of this unit differ from those of Unit 76S-E-2 mainly in
showing more evidence of accelerated erosion.
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8. 77 series.

Unit 77 soils are very shallow, well-drained soils on undulating to
rolling plateaus of basalt, rhyolite or welded tuff. Most areas have over
3 percent surface stones and some areas also are rocky because of the very
shallow nature of the soil. The vegetation consists mostly of stiff sagebrush
and Sandberg bluegrass. Low sagebrush grows in some of the area. Where Juniper

trees are growing on these soils, they are extremely stunted. Elevations range

from 4,200 to 5,500 feet. Average annual precipitation is from 10 to 14 inches

and mean annual air temperature centers around 43°F. The average growing season

is from 50 to 80 days. Unit 77 soils are associated with Unit 75 and Unit 76

soils. They have essentially no potential for range seeding because depth is
such a severe limitation.

Representative profile: Unit 77S.
NW%, section 14, township 23
south, range 35 east

Al 0-2" --Light brownish gray (10YR6/2) stony loam, with a pavement
of fine gravel, 1/2 inch thick, on the surface; massive; slightly
hard, friable, nonsticky, nonplastic; common very fine roots;
common fine and medium vesicular closed pores; about 20 percent

coarse fragments; neutral (pH 6.6); clear smooth boundary. (1 to

3 inches thick).

C 2-8" --Brown (1OYR5/3) stony loam, massive; hard friable; nonsticky,
nonplastic; few, very fine, roots; common fine and very fine tubular
pores; about 20 percent coarse fragments; neutral (pH 6.8) abrupt
wavy boundary. (3 to 7 inches thick).

R 8"+ --Lime coated fractured andesite.

Variations: Effective rooting depth ranges from 4 to 10 inches. Surface
stoniness varies from being essentially nonstony to having up to 15
percent covered with loose stones. Rock outcrops generally make up less

than 5 percent of the area. Areas underlain by rhyolitic tuff are less
stony and rocky than those underlain by basalt, andesite or rhyolite.

Surface colors range from gray to pale brown when dry, and from dark gray-
ish brown to dark brown when moist. Coarse fragments make up from 5 to

35 percent of the soil mass by volume.

Mapping Units

77-B-2, 529 acres. Predominantly Unit 77 soils, 3 to 7 percent slopes,
slightly eroded, with minor inclusions of Units 75, 76, and 84 soils, and
Unit 77 soils that contain more than 3 percent surface stones, and Unit
77 soils that are either more or less sloping than 3 to 7 percent.

Unit 77-B-2 soils occur in areas underlain by light colored tuff. Coarse

fragments make up from 10 to 35 percent of the soil by volume.
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Unit 77S-A-1, 675 acres. Predominantly Unit 77S soils, 0 to 3 percent
slopes, with minor inclusions of Units 75S, 76S, and 84S soils that
collectively make up about 20 percent of the area. These soils occur
on plateaus that generally occur on the west side of steep ridges.
The inclusions of Unit 75S soils generally occur as "biscuits" or
slightly elevated mounds that support big sagebrush. The Unit 76S
soils occur along drainageways and in small bodies at the base of
steep ridges rising several hundred feet above the plateaus.

Unit 77S-B-2, 3810 acres. Predominantly Unit 77S soils 3 to 7 percent
slopes, slightly eroded with inclusions of Units 75S, 76S, and 84S soils
that make up about 20 percent of the area. These soils occupy ridge
tops and plateaus in association with soils of Units 75S and 76S.

Unit 77S-C-2, 249 acres. Predominantly Unit 77S soils, 7 to 12 percent
slopes, slightly eroded with inclusions of Units 75S, 76S, and 84S soils
and small bodies that are either more or less stony, and more or less
sloping than Unit 77S soils. These inclusions make up about 20 percent
of the area. Unit 77S-C-2 soils occur on highly elevated ridgetops
and plateaus at both the northern and southern extremes of the survey
area.

9. 77SS series.

Unit 77SS soils are very shallow, loamy-skeletal, well-drained soils
on undulating to rolling plateaus underlain by basalt, rhyolite, or welded
tuff. Coarse fragments make up at least 35 percent of the soil mass, by
volume; and stones occupy more than 15 percent of the surface area. The

native vegetation consists of a sparse cover of stiff sagebrush and Sand-
berg bluegrass. Elevations range from 4,200 to 5,500 feet. Average annual
precipitation is from 10 to 14 inches, and mean annual air temperatures
center around 43°F. The average growing season is from 50 to 80 days.
Unit 77SS soils are associated with Units 75, 75SS, 76 and 77 soils. They
have essentially no potential for range seeding because soil depth and
stoniness are such severe limitations.

Representative profile: Unit 77SS.
SW%, section 17, township 19
south, range 35 east

Al 0-3" --Light brownish gray (1OYR6/2) very stony, gravelly loam,
with a pavement of fine gravel on the surface; massive; slightly
hard, friable, nonsticky, nonplastic; common very fine roots;
common fine and medium vesicular closed pores; about 40 percent
coarse fragments, by volume; neutral (pH 6.6); clear smooth
boundary. (1 to 3 inches thick).

C 3-8" --Brown (10YR5/3) very stony, gravelly loam; massive; hard,
friable, nonsticky, nonplastic; few, very fine roots; common fine
and very fine tubular pores; about 45 percent coarse fragments;
neutral (pH 6.8); abrupt wavy boundary. (3 to 7 inches thick).
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R 8"+ --Lime coated fractured andesite.

Variations: Effective rooting depth ranges from 4 to 10 inches.
Coarse fragment content of the soil mass ranges from 35 to 60 percent
by volume. Surface stoniness generally exceeds 15 percent by surface
area. Rock outcrops generally make up less than 5 percent of the
surface area. Surface colors range from gray to pale brown when dry,
and from dark grayish brown to dark brown when moist.

Mapping Units

77SS-B-2, 3032 acres. Predominantly Unit 77SS soils, 3 to 7 percent
slopes, slightly eroded, have surface stones covering over 15 percent
of the area. Inclusions of Unit 77 soils that are less stony and
either more or less sloping, and of Units 75SS, and 84SS make up about
20 percent of the area. Unit 77SS soils may have from 5 to 10 percent

rock outcrop. Their average depth is from 3 to 7 inches and they are
slightly less productive of range forage than 77S soils. Many areas
are located at the edges of plateaus and are bounded on one side by

very steep escarpments.

77SS-C-2, 412 acres. Predominantly Unit 77SS soils, 7 to 12 percent
slopes, slightly eroded with kinds and extent of inclusions similar to
those of Unit 77SS-B-2. They differ from Unit 77SS-B-2 soils only
in being on stronger slopes.

77SS-D-2, 911 acres. Predominantly Unit 77SS soils, 12 to 20 percent
slopes, slightly eroded, with inclusions similar to those of Unit
77SS-B-2 soils. Soils of this unit are not widespread.

10. 82 series.

Unit 82 soils are moderately deep loamy, well-drained soils over basalt,
andesite or rhyolite. They are mostly on northern steep and very steep slopes,
although a few occur on gently to moderately sloping upland positions. The

native vegetation consists of Idaho fescue, bluebunch wheatgrass, big sage-
brush, bitterbrush, and snowbrush. Patches of mixed quacking aspen, choke-
cherry and mountain mahogany commonly occur on this soil. Elevations range

from 4,500 to 6,000 feet. Average annual precipitation ranges from 12 to

nearly 20 inches. The mean annual air temperature is around 430F. The

average frost-free period is from 40 to 80 days with frost a possibility
any month of the year. Unit 82 soils are mainly associated with the dark-
colored Units 83, 84 and 381 soils, but sometimes are adjacent to the light
colored Units 75 and 77 soils. Some areas are associated with Rock land (96).
Unit 82 soils are moderately productive range soils, but steep slopes and
poor access to the terrain of the less steep areas limit their potential for

range seeding.

Representative profile: Unit 82.
SE/, section 26, township 23
south, range 34 east
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All 0-5" --Dark brown (10YR4/3) stony silt loam, moderately fine
and very fine granular structure; soft, very friable, slightly
stocky, slightly plastic; many very fine roots; common very
fine and fine irregular pores; 20 percent gravel and boulders;
neutral (pH 6.6); clear smooth boundary. (3 to 8 inches thick).

A12 5-11" --Dark brown (1OYR4/3) stony silt loam, weak very fine
granular structure; soft, very firable, slightly sticky, slightly
plastic; common very fine roots; common very fine tubular pores;
20 percent gravel and stones; slightly acid (pH 6.4); gradual
smooth boundary. (5 to 10 inches thick).

B2 21-35" --Dark yellowish brown (1OYR4/4), stony silt loam, moderate
medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; common very fine roots; common very fine
tubular pores; 30 percent gravel and stones; neutral (pH 6.8);
abrupt, irregular boundary (10.to 20 inches thick).

R 35"+ --Basalt bedrock.

Variations: Depth to bedrock ranges from 20 to 40 inches. Coarse frag-
ment content of the B horizon ranges up to 35 percent. Thickness of

the dark-colored surface soil varies between 20 and 30 inches. Subsoil

textures may include loam, coarse clay loam, or coarse silty clay loam.

Mapping Units

82-B-1, 194 acres. Predominantly Unit 82 soils, 0 to 3 percent slopes
with minor inclusions of Units 76 and 83 soils that make up to 15 percent
of the area. Unit 82-B-1 soils occur on undulating ridge tops along
the northwestern margin of the survey area in association with Unit 76
soils. They are gravelly in the subsoil, but are not stony on the
surface. They are of minor extent and are on ridges completely sur-
rounded by very steep escarpments so that access by machinery is very
limited. Some of the better stands of Idaho fescue in the inventory
area occur on these soils.

82-C-2, 4939 acres. Predominantly Unit 82 soils, 7 to 12 percent
slopes, slightly eroded with minor inclusions of Units 83 and 381
soils that make up about 20 percent of the area. Unit 82-C-2 soils
occupy rolling ridgetops in areas having about 15 inches of precipita-
tion and supporting good stands of grass and big sagebrush.

82-D-2, 332 acres. Predominantly Unit 82 soils, 12 to 20 percent
slopes, slightly eroded with minor inclusions of Units 83 and 381 soils
making up to 20 percent of the area. Unit 82-D-2 soils mostly occur
on old massive slumps. Some areas have soils that are more than 40
inches thick but no taxonomic unit has been established for these
deep, dark-colored, uniformly textured soils in this inventory area so
they are included in the Unit 82 soils. Minor areas of Unit 82S soils
are also allowed as inclusions.
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82S-D-2, 982 acres. Predominantly Unit 82S, 12 to 20 percent slopes,
slightly eroded, with minor inclusions of Units 83 and 381 soils that
make up to 20 percent of the area. These soils occur mainly on the
sides of the deep canyon walls caused by the entrenchment of Clear
Creek, Stinking Water Creek, and Little Stinking Water Creek into the
high volcanic plateau across the southern part of the inventory area.
Unit 82S-D-2 soils are associated with the more extensive Unit 82S-E
and Unit 82S-F soils.

82S-E-2, 2,449 acres. Predominantly Unit 82S soils, 20 to 30 percent
slopes, slightly eroded with minor inclusions of Unit 83 and Unit 381
soils and Rock land that make up to 20 percent of the area. Unit 82
soils, more or less steep and more or less stony than Unit 82S-E-2
soils also make up a portion of the total inclusions. These soils
occupy the same landscapes as Unit 82S-D-2 soils. Stands of quaking
aspen and associated tree species are quite common on these soils.

82S-F-2, 889 acres. Predominantly Unit 82S soils, 30-65 percent
slopes, slightly eroded with inclusions similar to those of Unit
82S-E-2. Most areas of this unit occur just below the brink of the
escarpments of the plateaus. The associated areas of 82S-E-2 and
82S-D-2 usually are located downslope toward the bottom of the canyons.

11. 82SS series.

Unit 82SS soils are moderately deep, loamy-skeletal, well-drained
soils over basalt, andesite or rhyolite. They occur mostly on northern
and eastern steep and very steep slopes. Coarse fragments make up more
than 35 percent of the soil mass, by volume, and surface stones cover
more than 15 percent of the area. The native vegetation consists of
Idaho fescue, bluebunch wheatgrass, big sagebrush and bitterbrush. Stands
of mixed quaking aspen, chokecherry, and mountain mahogany sometimes occur
on this soil. Elevations range from 4,500 to 6,000 feet. Average annual
precipitation ranges from 12 to nearly 20 inches. The mean annual air
temperature is around 420F. The average frost-free period is from 40 to
80 days. Unit 82SS soils are mainly associated with soils of Units 82,
83, and 381. Some areas are associated with Rock land (96). Unit 82SS
soils are moderately productive range soils but steep slopes, poor
accessibility, and stoniness limit their potential for range seeding.

Representative profile: Unit 82SS
SE-14, section 1, township 23
south, range 35 east.

All 0-7" --Dark brown (1OYR3/3) very stony, gravelly, silt loam;
moderate fine and very fine granular structure; soft, very
friable, slightly sticky, slightly plastic; many very fine
roots; common very fine and fine irregular pores; 40 percent
gravel and boulders, by volume; neutral (pH 6.8); clear,
smooth boundary. (5 to 8 inches thick).
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A12 7-14" --Dark brown (1OYR3/3) very stony, gravelly silt loam;
weak, very fine granular structure; soft, very friable, slightly
sticky, slightly plastic; common very fine roots; common very
fine tubular pores; 40 percent gravel and stones by volume;
slightly acid (pH 6.4); gradual smooth boundary. (5 to 10
inches thick).

BI 14-22" --Dark brown to brown (1OYR4/3) very stony, gravelly
silt loam, weak, fine, subangular blocky structure; soft, very
friable, slightly sticky, slightly plastic; common very fine
roots; common very fine tubular pores; 40 percent gravel, and
stones, neutral (pF 6.6); gradual, smooth boundary. (6 to 12
inches thick).

B2 22-36" --Dark yellowish brown (1OYR4/4) very stony, gravelly
silt loam, moderate medium subangular blocky structure; slightly
hard, friable, slightly sticky, slightly plastic; common very
fine roots; common very fine tubular pores; 45 percent coarse
fragments by volume; neutral (pig 7.0) abrupt wavy boundary
(10 to 20 inches thick).

R 36"+ --Basalt bedrock.

Variations: Depth to bedrock ranges from 22 to 40 inches. Coarse
fragments make up from 35 to 60 percent of the soil mass. Thickness
of the dark colored surface horizons range from 20 to 30 inches. Sub-
soil textures include loam, coarse clay loam and coarse silty clay
loam.

82SS-E-2, 910 acres. Predominantly Unit 82SS soils, 20 to 30 per-
cent slopes, slightly eroded with inclusions of Units 83 and 381 soils
as well as areas of Unit 82 soils that are either more or less steep,
or less stony, than Unit 82SS-E-2 soils. These soils occur on steep
canyon walls. Irregular slump topography sometimes is a feature of
the soils in this unit. Inclusions of Unit 1 soils and small ponds
occassionally occur in pockets between slump ridges.

82SS-F-2, 5,477 acres. Predominantly Unit 82SS soils, 30 to 65 per-
cent slopes, slightly eroded with inclusions of Units 83 and 381 soils,
Rock land, and areas of Unit 82 soils that are less stony and less
steep than Unit 82SS-F-2 soils. Rock slides and streamers of stony
talus are a common feature in areas of this unit. Domestic animals
and man seldom traverse these soils because of their extreme steepness
and stoniness.

12. 83 series.

Unit 83 soils are moderately deep, well-drained, dark-colored soils
over basalt, rhyolite, or tuff. They have a silty surface soil and a
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clayey subsoil. They occur on gently undulating to rolling lava plateaus
with some steep and dissected terrain. The vegetation consists mostly of
Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass, big sagebrush,
and bitterbrush. Elevations mostly range from 4,200 feet to 5,000 feet.
Average annual precipitation is from 10 to 15 inches and mean annual air
temperature centers around 430 F. The average growing season is from 40 to

90 days. Unit 83 soils are associated with Units 75, 76, 82, 84, and 381

soils. Unit 83 soils are among the most productive range soils in the
survey area. Some areas are too stony for reseeding with a drill.

Representative profile: Unit 83.
NE/, section 18 township 23
south, range 36 east.

All 0-8" --Dark grayish brown (10YR4/2) silt loam, weak fine,
granular structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine roots; common very fine
irregular pores; 5 percent coarse fragments; neutral
(pH 6.8); clear smooth boundary. (5 to 10 inches thick).

A12 8-16" -- Dark grayish brown (1OYR4/2) silt loam, moderate fine
granular structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine roots; common fine tubular
pores; 5 percent coarse fragments; neutral (pH 7.0);

abrupt smooth boundary (5 to 10 inches thick).

IIB2t 16-26" --Yellowish brown (1OYR5/4) clay, strong medium angular
blocky structure; extremely hard, very firm, sticky, plastic;
thick, continuous clay films on peal surfaces and in pores;
few very fine roots; common very fine tubular pores; 15 percent
coarse fragments with a concentration of 40 percent cobbles

at the upper boundary suggesting a stone line and an old sur-
face; neutral (pH 7.2); clear smooth boundary. (7 to 12 inches

thick).

IIB3 26-30" --Yellowish brown (1OYR5/4) clay; moderate medium
subangular blocky structure; hard, firm, sticky, plastic; thin
patchy clay films on ped surfaces; few very fine roots; common
very fine tubular pores; 15 percent coarse fragments; calcareous

with disseminated lime; moderately alkaline (pH 8.3); clear
wavy boundary (0-15 inches thick).

IIR 30"+ --Basalt bedrock with calcium carbonate coatings.

Variations: Depth to rock generally ranges between 20 and 40 inches,
although a few areas are slightly less than 20 inches thick. The

silty surface soil ranges from 8 to 20 inches in thickness. It

ranges in color from dark gray to dark brown when dry and from black

to very dark brown when moist. The transition between the surface
soil and the clayey subsoil is not always as abrupt as described in
the representative profile. Surface stoniness ranges from being
essentially free of stones to having 40 percent of the area covered.
Subsoils textures range from fine clay loam to fine clay with most

being clay.
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Mapping Units

83-B-2, 572 acres. Predominantly Unit 83 soils, 3 to 7 percent slopes,
slightly eroded with inclusions of Units 75, 76, 82, and 381 soils as
well as areas of Unit 83 soils that are stony and have slopes either
less than 3 percent or over 7 percent. The inclusion makes up about
15 percent of the area. Unit 83-B-2 soils mainly occur east of Coleman
Mountain.

83-C-2, 2,650 acres. Predominantly Unit 83 soils, 7 to 12 percent
slopes, slightly eroded with inclusions like those of Unit 83-B-2. Many
areas of Unit 83-C-2 soils are in basins containing several short drain-
ageways that coalesce near the center of the basin and form a larger
main drainageway. Generally the drainageways are stable, in terms of
channel erosion in areas of this unit.

83-D-2, 1,411 acres. Predominantly Unit 83 soils, 12 to 20 percent
slopes, slightly eroded with inclusions like those of Unit 83-B-2.
Unit 83-D-2 soils mainly occur on strongly sloping, short, step-like
slopes that separate larger areas of more gently sloping Unit 83
soils on the east side of Coleman Mountain.

83-E-3, 165 acres. Predominantly Unit 83 soils, 20 to 30 percent
slopes, moderately eroded with inclusions of Units 76, 82, and 381
soils and inclusions of Unit 83 soils that are stony or that are
either more or less sloping than Unit 83-E-3 soils. Some areas
also are only slightly eroded. Unit 83-E-3 soils commonly occur
on the same kind of short, step-like slopes as Unit 83-D-2 soils.
Some areas are slightly less than 20 inches deep to rock; espe-
cially on the convex, upper part of the delineations.

83S-B-2, 1,874 acres. Predominantly Unit 83S soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 75, 76, 82, 84, and
381 soils as well as areas of 83 soils that differ in slope and
stoniness from that of Unit 83S-B-2. Unit 83S-B-2 occurs in large
delineations on gently sloping ridge tops or side slopes on the
north and east sides of the major highland regions throughout the
survey area or as small bodies along drainageways running through
the very shallow Unit 84 soils. Stones cover from 3 to 15 percent
of the surface and most areas have potential to range seeding with
a range drill. Some areas associated with Unit 84 soils are barely
20 inches thick over rock.

83S-C-2, 6,237 acres. Predominantly Unit 83S soils, 7 to 12 percent
slopes, slightly eroded, with inclusions similar to those of Unit
83S-B-2 soils. They also occur in the same areas as Unit 83S-B-2
soils but the slopes are more rolling.

83S-D-2, 7,906 acres. Predominantly Unit 83S soils, 12 to 20 percent
slopes, slightly eroded with inclusions similar to those of Unit 83S-
B-2. These soils occur on the short, step-like slopes that are
described for Unit 83-D-2 soils. These slopes may have resulted
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from faulting during periods of uplift, or mark the edge of lava flows,
or a combination of both these events. The soil profiles are generally
fully as well developed on the moderately sloping and steep step-like
rises as they are on the less sloping larger areas between them. The
transition between the topsoil and the subsoil is less abrupt on the
steeper slopes, however, and the surface soil is somewhat thinner in
the Unit 83 soils that occur on the stronger slopes.

83S-E-2, 2,296 acres. Predominantly Unit 83S soils, 20 to 30 percent
slopes, slightly eroded, with inclusions and a pattern of occurence
that are the same as that for Unit 83S-D-2 soils, except the slopes
are steep instead of being moderately sloping. Unit 83S-E-2 soils
appear to be on older, smoother hillsides than the associated Units
82 and 381 soils. Units 82 and 381 soils occur along canyon walls
where streams are actively entrenching themselves and dissecting
the overall topography perpendicular to the contours, whereas Units
83S-E-2 and 83S-D-2 soils commonly are on step-like slopes that are
more or less parallel to the contours.

13. 84 series.

Unit 84 soils are very shallow, stony, well-drained, dark colored soils
over basalt, rhyolite, or welded tuff. They are similar to Unit 77 soils
except they are darker colored. They occur on nearly level to strongly
sloping plateaus. They do not occur on steep topography because colluvial
action tends to deepen the weathered mantle on those slopes. The dominant
shrub is stiff sagebrush on these soils. Sandberg bluegrass is the only
grass of economic importance. The soils are too droughty for Idaho fescue
and bluebunch wheatgrass. Elevations range from 4,200 to 5,200 feet.
Average annual precipitation is 10 to 14 inches, and mean annual air
temperature centers around 430F. The average growing season is from 40
to 90 days. Unit 84 soils are associated with Units 75, 76, 77, 83, and 381
soils. They have a very low potential range capacity and are not suited
for reseeding.

Representative profile: Unit 84S.
NW'<, section 16, township 22
south, range 34 east.

Al 0-4°` --Brown (1OYR5/3) stony loam, weak medium platy and weak
fine granular structure; soft, very friable, nonsticky, non-
plastic; many very fine roots; common very fine and fine ovoid
pores (vesicular); 20 percent coarse fragment content; neutral
(pH 7.2); clear smooth boundary (2 to 5 inches thick).

B2 4-8" --Brown (7.5 YR5/4) stony loam, weak, medium subangular
blocky structure; hard, friable, slightly sticky, slightly
plastic; few very fine roots; common fine tubular pores;
30 percent coarse fragments; slightly alkaline (pH 7.4)
abrupt wavy boundary (1 to 6 inches thick).

R 8"+ --Basalt bedrock
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Variations: Depth to rock ranges from 4 to 10 inches. Surface stone
content ranges from less than 3 percent to 15 percent. Soil colors
range from grayish brown to dark brown, when dry; and from very dark
gray to very dark brown, when moist.

Mapping Units

84S-A-1, 291 acres. Predominantly Unit 84S soils, 0 to 3 percent
slopes with inclusions of Units 75, 77, 83, and 381 soils as well as
inclusions of Unit 84S soils that are gently sloping, or more or less
stony than Unit 84 soils. Unit 84-A-i soils occur on broad plateau
or ridge tops.

84S-B-2, 2,534 acres. Predominantly Unit 84S soils, 3 to 7 percent
slopes, slightly eroded with inclusions like those of Unit 84-A-1.
Soils of this unit occur on undulating ridge tops or broad plateaus.
Unit 84 soils generally occur on more rounded highland areas than
Units 76 or 77 soils. The Units 76 and 77 soils are common on mesas or
flat topped ridges bounded by escarpments. Unit 84 soils on the
other hand, commonly occur on uplands that more gradually slope toward
a lowland region. There may be step-like short steep slopes inter-
rupting the overall long downward slope of the Unit 84 areas, but
these are rounded and not angular like an escarpment. Perhaps the
landscapes covered dominantly by Unit 84 soils are younger than
those covered by Unit 76 and Unit 83 soils because the Unit 84S
landscapes are less dissected and less angular, and also because
the Unit 84S soils are so thin and weakly developed.

84S-C-2, 5,446 acres. Predominantly Unit 84S soils, 7 to 12 percent
slopes, moderately eroded with inclusions and a pattern of occurrence
similar to those of Unit 84S-B-2.

84S-D-2, 1,391 acres. Predominantly Unit 84S soils, 12 to 20 percent slopes,
with inclusions of Units 82, 83, and 381 soils as well as some areas
that are on slopes of over 20 percent. Unit 84S-D-2 soils occur on
short step-like slopes like those covered by Unit 83S-D-2 soils described
earlier.

14. 84SS series.

Unit 84SS soils are very shallow, loamy-skeletal, well-drained,
dark-colored soils over basalt or andesite. Coarse fragments make up
over 35 percent of the soil mass, by volume, and surface stones cover
more than 15 percent of the area. Unit 84SS soils occur on nearly level
to strongly sloping plateaus. The dominant shrub is stiff sagebrush and
Sandberg bluegrass is the only important grass. Elevations range from
4,200 to 5,200 feet. Average annual precipitation is 10 to 14 inches and
mean annual air temperature centers around 420F. The average growing
season is from 40 to 90 days. Unit 84SS soils are associated with Units
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75, 76, 77, 83, 84, and 381 soils. They have a very low potential range
capacity and are not suited for reseeding because of their shallow depth,
stoniness, and droughtiness.

Representative profile: Unit 84SS.
SW section 14, township 22
south, range 34 east.

Al 0-4" --Brown (10YR5/3) stony, gravelly loam; weak, medium
platy and weak fine granular structure; soft, very friable,
nonsticky, nonplastic; many very fine roots; common very
fine and fine ovoid pores (vesicular) 40 percent coarse
fragments by volume, neutral (pH 7.0); clear, smooth
boundary. (2 to 5 inches thick).

B2 4-8" --Brown (7.5YR5/4) stony, gravelly loam; weak, medium,
subangular blocky structure; hard, friable, slightly sticky,
slightly plastic, few very fine roots; common fine tubular
pores; 45 percent coarse fragments, by volume; slightly
alkaline (pH 7.4); abrupt wavy boundary (2 to 6 inches
thick).

R 8"+ --Basalt bedrock.

Variations: Depth to bedrock ranges from 4 to 10 inches. Coarse
fragments make up from 35 to 65 percent of the soil mass by volume.
Stones cover more than 15 percent of the surface area. Soil colors,
when moist, range from grayish brown to dark brown.

Mapping Units

84SS-C-2, 1,728 acres. Predominantly Unit 84SS soils, 7 to 12 percent
slopes. Slightly eroded with inclusions and landscape positions
similar to those of Unit 84SS-B-2 soils.

84SS-B-2, 434 acres. Predominantly Unit 84SS soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 75, 77, and 83 soils,
and inclusions of Unit 84 soils that are less stony, or more or less
sloping than 84SS-B-2 soils. The inclusions make up about 20 percent
of the area. Rock outcrops may cover up to 5 percent of the area.
The Unit 84SS soils are noticeably more "scabby" appearing on aerial
photographs than Unit 84S soils, but from the ground the differences
in vegetative cover stone, rock contents, and general appearance
between the two kinds of soil are not so distinct.

84SS-D-2, 102 acres. Predominantly Unit 84SS soils, 12 to 20 percent.,
slightly eroded with inclusions and landscape positions similar to
those of Unit 84SS-B-2 soils.
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15. Rock Land (96).

Unit 96 is a miscellaneous land type consisting predominantly of rock
outcroppings with interspersed bodies of very shallow, very stony soils in
the higher elevations and shallow to moderate deep soil in the lower areas.
This land occurs mainly as jagged mountain peaks and as rimrock escarpments.
Rock outcropping makes up most of the area but beneath the bare volcanic
rock escarpments rock slides have produced jumbled loose angular talus heaps
that are included in this unit. Vegetation is sparse and scraggley on much
of this kind of land type, but chokecherry, mountain mahogany, juniper and
big sagebrush commonly grow in cracks holding a little soil. In areas of
deeper soil Idaho fescue, bluebunch wheatgrass and bigsage are common.
Elevations range from 4,000 feet to 5,800 feet. Mean annual precipitation
ranges from 9 to 15 inches and the mean annual air temperature ranges from
420 to 480F depending upon the elevation. This land has no economic poten-
tial for range, but is used for wildlife and watershed purposes. Rock land
is associated with Units 75, 76, 77, 82, 83, 84, 381, and 462 soils.

Mapping Units

96-C-1, 220 acres. Predominantly Rock land, 7 to 12 percent slopes,
with inclusions of Units 77, 84, and 381 soils that are very stony.
It occurs mainly as irregular mountain peaks that are not very
strongly sloping.

96-D-1, 258 acres. Predominantly Rock land, 12 to 20 percent slopes,
with inclusions and a landscape position similar to that of Unit 96-C-1.

96-E-1, 77 acres. Predominantly Rock land, 20 to 30 percent slopes
with inclusions of Unit 82 and 381 soils that are very stony. This
land occurs mainly on and immediately below rimrock escarpments.

96-F-1, 1,133 acres. Dominantly Rock land, 30 to 65 percent slopes
with inclusions and a landscape position similar to that of Unit 96-
E-1. This land is common along the margin of the plateau located on
the east margin, of the survey area. In that vicinity, the Middle
Fork Malheur River has deeply cut into unstable lacustrine sediments
causing tremendous slumps in recent enough times, so that weathering
has not significantly attacked the talus heaps and exposed rocky
back-slopes.

16. Raw sediments (98).

Unit 98 is a miscellaneous land type consisting of exposed sedimentary
rocks that are essentially barren of vegetation. The sediments in this land
type tend to be rather well consolidated or hardened. There are other
rather barren areas in the inventory area occurring with Unit 362 soils
that are not consolidated and that might have supported a vegetative cover
before being very severely eroded. These areas could probably be re-
vegetated with special planting and post planting management practices.
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Most raw sediment areas are exposed below the escarpments of plateaus or
along canyon walls. Above these areas is rimrock or areas of Units 75, 82,
or 381 soils, and below these areas are Unit 360 and Unit 362 soils. Spec-
tacular wind and water carved pillars or "hoodoos", sometimes occur in this
kind of land. Elevations range from 3,600 to 4,400 feet. Mean annual
precipitation rranges from 9 to 11 inches and the mean annual air temperature
ranges from 43 to 47 F. A few scattered juniper trees make up the vegetation.
Raw sediment areas have no economic importance for range. They provide little
of the requirements of wildlife, but are of aesthetic value as scenic spots
because of their colors and irregular erosional features.

Mapping Units

98-D-1, 138 acres. Predominantly, Raw sediments, 12 to 20 percent
slopes, with inclusions of Units 75 and 362 soils. This land type
occurs on moderately sloping hills below escarpments. The soils
surface factor is considered to be stable because most probably
these areas were barren and "soil-less" before any disturbances
by man and his creatures.

98-E-1, 240 acres. Predominantly Raw sediments, 20 to 30 percent
slopes with inclusions like those of Unit 98-D-1. Most areas
of this land occur north of the Middle Fork Malheur River in the
vicinity of Drewsey.

98-F-1, 191 acres. Predominantly Raw sediments, 30 to 65 percent
slopes with inclusions and a landscape position similar to Units
98-D-1 and 98-E-1.

17. 310 series.

Unit 310 soils are deep, somewhat poorly drained, moderately fine
textured soils from alluvium occurring, on nearly level fans and floodplains
in the frigid zone. The native vegetation is silver and big sagebrush, gray
and green rabbitbrush, nevada bluegrass, and giant wild ryegrass. Elevations
range from 4,200 to 5,500 feet. Average annual precipitation is from 9
to 13 inches and the mean annual air temperature centers around 430F. The
growing season ranges from 50 to 90 days. Unit 310 soils are associated
with Unit 76 soils.

Representative profile: Unit 310.

NW/, section 34, township 22
south, range 34 east.

Al 0-9" --Dark grayish brown (10YR4/2) clay loam, moderate medium
subangular blocky structure; hard, firm sticky, plastic; many
very fine and fine roots; common very fine pores; neutral (pH
6.8); clear wavy boundary. (6 to 12 inches thick).
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B2 9-18" --Dark grayish brown (10YR4/2) silty clay loam, moderate
medium prismatic structure that breaks into strong fine angular
blocky structure; very hard, firm, sticky, plastic; common very
fine roots; common very fine tubular pores; mildly alkaline
(pH 7.4); clear smooth boundary. (7 to 12 inches thick).

B3 18-30" --Grayish brown (1OYR5/2) silty clay loam; moderate
medium subangular blocky structure; hard, friable, sticky,
plastic; few very fine roots; common fine pores; mildly
alkaline (pH 7.6); clear smooth boundary (8 to 14 inches thick).

Cl 30-36" --Pale brown (10YR6/3) loam; with few fine faint
yellowish brown and gray mottles; massive; slightly hard,
friable, slightly sticky, slightly plastic; few very fine
roots; common very fine pores; calcareous with segregated
lime threads in tubular pores; moderately alkaline (pH 8.4);
gradual smooth boundary. (0 to 10 inches thick).

C2 36-60" --Brown (1OYR5/3) loam, with few fine faint dark
yellowish brown and dark gray mottles; massive; hard, friable
slightly sticky, slightly plastic; common very fine tubular
pores; calcareous with disseminated lime; moderately alkaline
(PH 8.0).

Variations: Texture of the surface is silt loam, loam clay loam or
silty clay loam. Stratification of loam, clay loam, and clay layers
is common in the soil profile. Generally the profile becomes coarser
textured with depth. The lower layers remain moist throughout the
growing season. Depth to rock is more than 40 inches and usually is
more than 60 inches. Thin patchy clay films are sometimes present on
ped surfaces in the B2 horizon. Areas that have silty clay loam to silty
clay surface textures develop deep cracks but slickensides are rare.
Some areas do not have subsoil layer in which segregated lime con-
centrations occur.

Mapping Unit

310-A-1, 396 acres. Predominantly Unit 310 soils, 0 to 3 percent
slopes with inclusions of Unit 76 soils. Unit 310 soils commonly
occur on the sides of basin floors that receive seepage water from
the adjacent uplands. Some small basins are mostly occupied by
Unit 310 soils.

18. 330 series.

Unit 330 soils are moderately deep, fine-textured well-drained soils
from old lacustrine sediments. They occur on undulating to rolling topo-
graphy in the mesic zone. Unit 330 soils crack to depths of 15 to 20
inches during the summer season. Native vegetation consist of big sage-
brush, bluebunch wheatgrass, Sandberg bluegrass, cheatgrass and annual

64



forbs. Elevations range from 3,500 to 4,200 feet. Average annual pre-
cipitation is from 9 to 11 inches. The frost-free period is 70 to 120 days.
The mean annual air temperature centers around 470F. Unit 330 soils are
associated with Units 360, 362, and 383 soils. They are used mainly for
range.

Representative profile: Unit 330.
SW-12, section 35, township 20
south, range 35 east.

Al 0-6" --Yellowish brown (1OYR5/4) clay, moderate, fine, very
sticky, very plastic; many very fine roots; many fine pores;
calcareous; moderately alkaline (pH 8.2); clear smooth boundary.
(3 to 8 inches thick).

AC 6-19" --Yellowish brown (1OYR5/6) clay, very coarse prismatic
structure that breaks into moderate fine subangular blocky
structure; extremely hard, firm, very sticky, very plastic;
many very fine roots; common very fine pores; many inter-
secting slickensides; few splotches of segregated lime;
calcareous, moderately alkaline (pH 8.4); clear wavy
boundary. (10 to 15 inches thick).

Clca 19-28" --Grayish brown (2.5Y5/2) silty clay, white N8/ lime
coatings on all ped surfaces; moderate fine subangular blocky
structure; hard, friable, sticky, plastic; few very fine
roots; common fine pores; calcareous; moderately alkaline
(pH 8.4); clear wavy boundary (6 to 10 inches thick).

C2 28-42"+ --Pale yellow (5Y7/3) and yellowish brown (10YR5/6)
silty clay with light brownish gray (10YR6/2) coatings;
massive; hard, friable, sticky, plastic; no roots; few fine
pores; stratified simi-consolidated lacustrine materials;
calcareous; moderately alkaline (pH 8.4).

Variations: Unit 330 soils have cracks that open and close once a
year and remain open for 90 consecutive days or more. Depth to
weathered sediments is from 20 to 40 inches. Depth to secondary
lime ranges from 15 to 30 inches. Soil colors vary widely between
different areas of Unit 330 soils. They include reddish yellow,
strong brown, brown, dark brown, yellowish brown, olive yellow,
light olive brown and olive brown. Textures include silty clay
and clay.

Mapping Unit

330-C-2, 334 acres. Predominantly Unit 330 soils, 7 to 12 percent
slopes, slightly eroded, with inclusions of Units 360, 362, 376, and
383 soils, as well as inclusions of Unit 330 soils that are either more
or less sloping than Unit 330-C-2 soils. Unit 330-C-2 soils commonly
occur on low divides or at the heads of drainageways. They are not
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extensive soils, but isolated delineations occur throughout the mesic
zone of the inventory area. Many areas of Unit 330 soils are too
small to be delineated and occur as inclusions within larger areas
of Unit 362 or 383 soils.

19. 360 series.

Unit 360 soils are moderately deep, well drained, well developed soils
underlain by old, semi-consolidated lacustrine sediments. They occur on
nearly level to hilly uplands in the mesic zone. The native vegetation con-
sists of big sagebrush, rabbitbrush, giant wildrye, squirrel tail, Indian
ryegrass, stipa, bluebunch wheatgrass, and Sandberg bluegrass. Elevations
range from 3,400 to 4,200 feet. Average annual precipitation is from 8 to
10 inches, and mean annual air temperature centers around 470F. The frost-
free period is from 80 to 120 days. Unit 360 soils are associated mainly
with Units 55, 56, and 362 soils on terraces and uplands underlain by old
alluvium and lacustrine deposits. They merge with Units 375, 376, and 383
soils where the volcanic rocks come in contact with the water-deposited
sediments. Unit 360 soils have fine textured argillic B horizons, where-
as the associated Unit 362 soils have moderately fine textured structural
(cambic) B horizons. Unit 360 soils are used mainly for range. They are
extensive.

Representative profile: Unit 360.
NW'-4, section'2, township 23
south, range 36 east.

Al 0-3" --Light brownish gray (2.5Y6/2) silt loam, moderate
very fine granular structure; soft, very friable, slightly
sticky, slightly plastic; many very fine roots, common
fine interstitial pores; 5 percent gravel; mildly alkaline
(pH 7.4); clear smooth boundary. (2 to 5 inches thick).

A3 3-7" --Brown (1OYR5/3) silty clay loam; strong, very fine
subangular blocky structure; slightly hard, firm, slightly
sticky, slightly plastic; common very fine pores; common
fine tubular pores; 5 percent gravel; mildly alkaline (pH
7.6); clear smooth boundary (3 to 6 inches thick).

B2t 7-16" --Brown (10YR5/3) silty clay; moderate medium subangular
blocky structure; hard, firm, sticky, plastic; common very
fine roots, common fine tubular pores; 5 percent gravel;
thin continuous clay films on ped surfaces; moderately alka-
line (pH 8.0); clear smooth boundary. (8 to 12 inches thick).

B3ca 16-21" --Very pale brown (1OYR7/3) silty clay loam, weak,
medium subangular blocky structure; soft, friable, slightly
sticky, slightly plastic; very fine roots, common fine
tubular pores; 5 percent gravel, thin patchy clay films;
calcareous with lime segregated along pores; moderately
alkaline (pH 8.4); gradual smooth boundary. (4 to 6 inches
thick).
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C 21-40"+ --Very pale brown (10YR7/3) silt loam, massive; soft,
very friable, slightly sticky, slightly plastic; no roots;
common fine tubular pores; 2 percent gravel, calcareous;
moderately alkaline (pH 8.4).

Variations: Soil textures of the A and C horizons vary from loam and
silt loam to clay loam and silty clay loam in short distances up and down
slopes due to stratification of the lake sediments. Texture of the B2t
horizon includes clay loam, silty clay loam, silty clay, and clay. Some
areas are not calcareous in the subsoil, especially those areas high in
diatomaceous earth.

Mapping Units

360-A-1, 2,165 acres. Predominantly Unit 360 soils, 0 to 3 percent
slopes with inclusions of Units 55, 56, 330 and 362 soils as well as
inclusions of Unit 360 soils that are more sloping than Unit 360-A-1
soils. Unit 360-A-1 soils occur mainly on the tops of flat dissected
terraces in the central portion of the survey area. Some areas are
only slightly raised above the present floodplain upon which are
Unit 1 soils.

360-B-2, 7,548 acres. Predominantly Unit 360 soils, 3 to 7 percent
slopes, slightly eroded with inclusions like those of Unit 360-A-1.
Unit 360-B-2 soils occur on undulating uplands underlain by lacustrine
sediments throughout the central and eastern parts of the survey area.

360-B-3, 235 acres. Predominantly Unit 360 soils, 3 to 7 percent
slopes, moderately eroded with inclusions like those of Unit 360-B-2.
Unit 360-B-3 soils are commonly located near streams or improved
watering places for livestock, and the natural cover has been greatly
depleted.

360-C-2, 7,140 acres. Predominantly Unit 360 soils, 7 to 12 percent
slopes, slightly eroded with inclusions of Units 56, 330, 362, and
376 soils, as well as inclusions of Unit 360 soils that are either
more or less sloping than Unit 360-C-2 soils. Unit 360-C-2 soils
occur on sideslopes of hills and ridges underlain by lacustrine
sediments.

360-C-3, 6,771 acres. Predominantly Unit 360 soils, 7 to 12 percent
slopes, moderately eroded with inclusions like those of Unit 360-C-2
soils. Unit 360-C-3 soils occur on sideslopes of hilly uplands that
have been heavily grazed.

360-D-2, 850 acres. Predominantly Unit 360 soils, 12 to 20 percent
slopes, slightly eroded with inclusions like those of Unit 360-C-2.
Some areas of Unit 360-D-2 soils that occur on moderately steep
areas located below more steeply sloping soils derived from volcanic
rocks, have 1 to 3 percent of their surface covered with stones.
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360-D-3, 5,187 acres. Predominantly Unit 360 soils, 12 to 20 percent

slopes, moderately eroded with inclusions like those of Unit 360-D-2

soils. Unit 360-D-3 soils are closely associated with Unit 362 soils

and inclusions of Unit 362 soils make up as much as 20 percent of

the area. Subsoil textures are commonly clay loam for Unit 360-D-3

soils.

360-E-2, 620 acres. Predominantly Unit 360 soils, 20 to 30 percent
slopes, slightly eroded with inclusions of Units 362, 376, and 383
soils as well as inclusions of Unit 360 soils that are either more
or less sloping than Unit 360-E-2 soils. Raw sediments may also make

up a small percentage of the inclusions of this mapping unit. Many
areas of 360-E-2 soils have up to 3 percent of their surface area

covered with stones. Unit 376S soils commonly occur on the slopes

just above Unit 360-E-2 soils.

20. 362 series

Unit 362 soils are moderately deep, well drained, weakly developed

soils underlain by semi-consolidated lacustrine sediments. They occur

on undulating to steep uplands in the mesic zone. The native vegetation

is big sagebrush, bitterbrush, squaw apple, giant wildrye, squirrel tail,

stipa, Indian ricegrass, and bluebunch wheatgrass. Elevations range from 3,400

to 4,200 feet. Average annual precipitation is from 8 to 11 inches, and

the mean annual air temperature centers around 470F. The frost-free

season is from 70 to 120 days. Unit 362 soils are associated with Raw
sediments (Unit 98), Units 55, 56, 330, 360, and 376 soils. They merge with

Unit 462 soils at the boundary between the mesic and frigid zones. Unit
362 soils are mainly used for range. Most occur on rolling to steep

topography. They are highly susceptible to erosion and many areas have
been heavily grazed. Reseeding with crested wheatgrass has given good

response. The overgrazed areas have a sparse vegetative cover and there
is little competition for soil mositure from brush and grass.

Representative profile: Unit 362.
NW/, section 35, township 22
south, range 35 east.

Al 0-4" --Very pale brown (1OYR7/4) silty clay loam; moderate,
very fine granular structure; soft, very friable, slightly

sticky, slightly plastic; common very fine roots; common
fine interstial pores; calcareous; moderately alkaline (pH
8.5); clear smooth boundary. (2 to 6 inches thick).

B2 4-12" --Very pale brown (1OYR7.4) silty clay loam; weak fine
subangular blocky structure breaking into moderate fine
granular structure; soft very friable, slightly sticky,
slightly plastic; common very fine roots, common fine
tubular pores; calcareous; moderately alkaline (pH 8.5);
gradual smooth boundary (6 to 12 inches thick).

68



C 12-40"+ --Light yellowish brown (10YR6/4) silty clay loam;
massive stratified lacustrine sediments; soft, friable,
slightly sticky, slightly plastic; few very fine roots;
common fine tubular pores; calcareous; moderately alkaline
(pH 8.5).

Variations: Soil textures vary from fine foams and fine silt foams
to clay foams and silty clay loams. The calcareous nature of the
soil keeps them highly flocculated and the granular structure makes
the dry soils appear coarser than they actually are. Colors are
always fairly bright but vary in hue considerably from reddish to
yellowish. Some small areas are very dark and others are very light
colored. Areas high in diatomaceous earth are generally not calcareous.
Some areas develop wide cracks during the dry season, but intersecting
slickensides have not formed.

Mapping Units

362-B-3, 719 acres. Predominantly Unit 362 soils, 3 to 7 percent
slopes, moderately eroded with inclusions of raw sediments and Units
330 and 362, soils that make up to 20 percent of the area. Unit 362-
B-3 occurs on undulating narrow convex ridge tops where geologic
erosion has nearly kept pace with soil formation.

362-C-3, 4,088 acres. Predominantly Unit 362 soils, 7 to 12 percent
slopes, moderately eroded with inclusions and a landscape position
similar to those of Unit 362-B-3.

362-C-4, 1,695 acres. Predominantly Unit 362 soils, 7 to 12 percent
slopes, severely eroded, with inclusions and a landscape position
similar to those of Unit 362-C-3. Heavier grazing use than on Unit
362-C-3 soils has increased the accelerated erosion.

362-D-3, 3,266 acres. Predominantly Unit 362 soils, 12 to 20 percent
slopes, moderately eroded with inclusions of bare sediments, and Units
330, 362, and 376 soils that make up to as much as 25 percent of the
area. Areas of Unit 362 soils that are either more or less sloping
than Unit 362-D-3 soils occur primarily on sideslopes of hilly topo-
graphy in association with Unit 360 soils on the hill or ridgetops.

362-D-4, 6,210 acres. Predominantly Unit 362 soils, 12 to 20 percent
slopes, severely eroded, with inclusions and a landscape position like
those of Unit 362-D-3. Some areas occur on the sideslopes of large
buttes capped with volcanic rocks.

362-D-5, 1,950 acres. Predominantly Unit 362 soils, 12 to 20 percent
slopes, very severely eroded with inclusions like those of Unit 362-
D-3 and Unit 362-D-4. Gullies arz close together and deep in areas
of this unit. The sediments under these soils are generally high
in diatomaceous earth.
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362-E-4, 7,332 acres. Predominantly Unit 362 soils, 20 to 30 percent
slopes, severely eroded with inclusions similar to those of Unit 362-
D-5. Inclusions make up to 40 percent of this unit with raw sediments
being the most abundant inclusion.

Unit 362-E-4 soils generally occur on irregular landslide or slump
topography below rimrock escarpments. Some areas are along deeply
incised drainageways through hilly areas underlain solely by lacustrine
sediments.

Unit 362-E-5, 2,264 acres. Predominantly Unit 362 soils, 20 to 30
percent slopes, very severely eroded with inclusions like those of
Unit 362-E-4. Most areas of Unit 362-E-5 soils are underlain by very
light colored non-coherent sediments high in diatomaceous earth.
These areas are conducive to accelerated erosion because they are
steep, noncoherent, sparsely covered, and have low fertility.

362S-D-4, 89 acres. Predominantly Unit 362S soils, 12 to 20 percent
slopes, severely eroded, with inclusions of Units 360, and 376 soils,
Rock land, and Raw sediments. Stones cover from 3 to 15 percent of
the surface. Unit 362S-D-4 soils generally occur on slump topography
below rimrock escarpments. They are common on the lower slopes of
isolated buttes or mesas in the central part of the inventory area.

362S-E-4, 2,034 acres. Predominantly Unit 362S soils, 20 to 30 percent
slopes, severely eroded with inclusions and a landscape pattern similar
to those of Unit 362S-D-4.

362S-F-4, 889 acres. Predominantly Unit 362S soils, 30 to 65 percent
slopes, severely eroded, with inclusions and a landscape position
like those of Unit 362S-E-4. Raw sediments make up to 10 percent of
some areas.

362S-F-5, 791 acres. Predominantly Unit 362S soils, 30 to 65 percent
slopes, very severely eroded with inclusions and a landscape position
like those of Unit 362S-F-4. Raw sediments sometimes make up as much
as 15 percent of the area.

21. 375 series.

Unit 375 soils are loamy, shallow, well-drained light colored soils
over andesite, rhyolite and welded tuff. They occur on rolling to steep
hills and ridges and sometimes on very steep, south facing slopes beneath
escarpments in the mesic zone. Many of the rolling, nonstony Unit 375
soils are over siliceous tuff. Comparable topographic positions over more
basic volcanic rocks generally are covered with Unit 376 or Unit 383 soils.
The native vegetation consists of big sagebrush, bitterbrush, squaw apple,
Idaho fescue, bluebunch wheatgrass, and Sandberg bluegrass. Elevations
range from 3,600 to 4,200 feet. Average annual precipitation is from 8 to
11 inches, and the mean annual air temperature centers around 47°F. The
frost-free period ranges from 70 to 100 days. Unit 375 soils are associated
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with Units 375SS, 376, 377, 383, and 481 soils and Rock sand. Some merge with
Unit 360 and Unit 362 soils where the volcanic and sedimentary deposits come
together. Unit 375 soils are not extensive and are scattered like islands in
the more widespread kinds of soils in all portions of the mesic zone underlain
by volcanic rocks. They are slightly more productive for range purposes than the
very shallow Unit 377 soils but have strong use and management limitations in
terms of shallow depth and steep slopes.

Representative profile: Unit 375S.
NE/, section 27, township 20
south, range 35 east.

Al 0-6" --Pale brown (10YR6/3) stony loam; weak fine granular
structure; soft, very friable, non-sticky, non-plastic;
common very fine roots; common fine irregular pores; 15
percent coarse fragments; neutral (pH 6.8); clear smooth
boundary. (3 to 8 inches thick).

B1 6-12" --Brown (10YR5/4) stony loam, weak fine subangular
blocky structure; slightly hard, friable, slightly sticky,
slightly plastic; common very fine roots; common fine tubular
pores; 20 percent coarse fragments; neutral (pH 6.8); clear
smooth boundary. (4 to 8 inches thick).

B2 12-18" --Brown (10YR5/4) stony loam; moderate fine subangular
blocky structure; hard, friable, slightly sticky, slightly
plastic; common very fine roots; common fine tubular pores;
20 percent coarse fragments.; neutral (pH 7.0); abrupt wavy
boundary (2 to 5 inches thick).

R 18"+ --Rhyolite bedrock.

Variations: Depth to bedrock ranges from 10 to 20 inches. Gravels and
cobbles make up between 10 and 35 percent of the soil volume. Textures
include fine sandy loam, loam, and silt loam. Surface soil colors
range from light gray to pale brown when dry and from dark grayish
brown to dark brown when moist. Stones cover anywhere from .1 to 15
percent of the surface.

Mapping Units

375-C-3, 69 acres. Predominantly Unit 375 soils, 7 to 12 percent slopes,
moderately eroded with inclusions of Units 362, 376, 377 and 481 soils
as well as inclusions of Unit 375 soils that are more stony and/or, either
more or less sloping than Unit 375-C-3 soils. Some areas of slightly
eroded Unit 375 soils are also included. Unit 375-C-3 soils occur in
the rolling to steep areas on both sides of the Middle Fork Malheur
River south of U.S. Highway 20.

Unit 375-D-2, 394 acres. Predominantly Unit 375 soils, 12 to 20 percent
slopes, slightly eroded with inclusions and landscape position like
those of Unit 375-C-3.
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Unit 375S-E-2, 933 acres. Predominantly Unit 375S soils, 20 to 30
percent slopes, slightly eroded with inclusions of Units 362, 376,
377, and 481 soils as well as inclusions of Unit 375 soils that are
either more or less sloping and/or more or less steep than Unit 375S-
E-2 soils. Unit 375S-E-2 soils occur mainly on south and west facing
slopes, either on isolated buttes, or below escarpments of large
plateaus. Rock land is sometimes associated with soils of this unit.

375S-E-3, 609 acres. Predominantly Unit 375 soils, 20 to 30 percent
slopes, moderately eroded with inclusions and landscape position like
those of Unit 375S-E-2.

22. Unit 375SS series.

Unit 375SS soils are shallow, loamy-skeletal, well drained, light
colored soils over andesite, rhyolite and welded tuff. They occur on rolling
to very steep, south and west facing slopes in the mesic zone. Coarse frag-
ments make up more than 35 percent of the soil mass (by volume). The native
vegetation consists of big sagebrush, bitterbrush, squaw apple, bluebunch
wheatgrass, Idaho fescue, and Sandberg bluegrass. Elevations range from
3,600 to 4,200 feet. Average annual precipitation is from 8 to 11 inches,
and the mean annual air temperature centers around 470F. The frost-free
period ranges from 70 to 100 days. Unit 375SS soils are associated with
Units 375, 376, 377, 383, and 481 soils and Rock land (96). Some areas
merge with Units 360 and 362 soils where the volcanic rocks and lacustrine
sedimentary deposits come together. Unit 375SS soils have low potential
range production and are essentially unsuited for range seeding because
of excessive stoniness.

Representative profile: Unit 375SS.
SW%, section 18, township 20
south, range 35 east.

Al 0-4" --Pale brown (1OYR6/3) very stony, gravelly, loam, weak,
fine granular structure; soft, very friable, nonsticky, non-
plastic; common very fine roots; common fine irregular pores;
40 percent coarse fragments, by volume, neutral (pH 6.8);
clear smooth boundary. (3 to 6 inches thick).

B1 4-10" --Brown (1OYR5/4) very stony, gravelly loam; weak, fine,
subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; common very fine roots; common fine
tubular pores; 40 percent coarse fragments, by volume; neutral
(pH 6.8); clear smooth boundary (4 to 8 inches thick).

B2 10-18" --Brown (10YR5/4) very stony, gravelly loam; moderate,
fine subangular blocky structure; hard, friable, slightly
sticky, slightly plastic; common very fine roots; common fine
tubular pores; 45 percent coarse fragments, by volume; neutral
(pH 7.0); abrupt wavy boundary (5 to 10 inches thick).
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R 18"+ --Rhyolite bedrock.

Variations: Depth to bedrock ranges from 10 to 20 inches. Coarse
fragments make up from 35 to 65 percent of the soil mass (by volume).
Textures include fine sandy loam, loam, and silt loam. Surface soil
colors range from light gray to pale brown, when dry and from dark
grayish brown to dark brown when moist. Stones cover more than 15
percent of the surface area.

Mapping Units

375SS-C-2, 237 acres. Predominantly Unit 375SS soils, 7 to 12 percent
slopes, slightly eroded with inclusions of Units 376, 377, and 481 soils,
as well as inclusions of Unit 375SS soils that are less stony, and/or
either more or less sloping then Unit 375SS-C-2 soils. Unit 375SS-C-2
soils occur on rounded ridge noses in association with Unit 377SS soils.

Unit 375SS-D-3 soils, 93 acres. Predominantly Unit 375SS soils, 12
to 20 percent slopes, moderately eroded with inclusions and landscape
position like those of Unit 377SS-C-2 soils.

375SS-F-2, 972 acres. Predominantly Unit 375SS soils, 30 to 65 percent
slopes, slightly eroded with inclusions of Rock land, Unit 377 and Unit
481 soils and areas that are less sloping and less stony than Unit
375SS-F-2 soils. Unit 375SS-F-2 soils occur below the rimrock of large
plateaus on southern exposures.

23. 376 series.

Unit 376 soils are moderately deep, well-drained, light colored soils
over basalt, andesite, rhyolite, or tuff in the mesic zone. They have silty
surface soils and clayey subsoils. They occur on undulating to rolling
foothills and ridges with some steep sideslopes. Elevations range from
3,500 to 4,200 feet. The native vegetation consists of big sagebrush,
bluebunch wheatgrass, Idaho fescue, giant wildrye, Sandberg bluegrass, and
associated forbs. Average annual precipitation is from 8 to 12 inches and
the mean annual air temperature centers around 470F. The growing season
ranges from 70 to 100 days. Unit 376 soils are very extensive in the
survey area. They are associated with Units 375, 376SS, 377, 383, 384, and
481 soils in the mesic zone. They also merge with Units 360 and 362 soils
in places where volcanic rocks meet the exposed lacustrine sediments.
Unit 376 soils have a soil profile similar to that of Unit 76 soils of the
frigid zone. However, Unit 376 soils are deeper than Unit 76 soils, and
the thickness of the silty surface soil is significantly greater in Unit
376 soils than it is in Unit 76 soils. The main shrub on areas of Unit
76 soils is low sagebrush, whereas, it is big sagebrush on Unit 376 soils.
Unit 376 soils are similar to Unit 383 soils in most characteristics except
color of the surface horizons. Unit 383 soils are darker than Unit 376
soils.
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Representative profile: Unit 376.
SW%, section 9, township 23
south, range 36 east.

Al 0-8" --Light brownish gray (1OYR6/2) silt loam; moderate very
fine granular structure, slightly hard, very friable, slightly
sticky, slightly plastic; many very fine roots; many fine
irregular pores; less than 1 percent coarse fragments; neutral
(pH 6.8); clear smooth boundary. (6 to 10 inches thick).

B2t 8-18" --Brown (10YR5/3) clay, strong medium and fine subangular
blocky structure; very hard, firm, sticky, plastic; thick
continuous clay films on ped surfaces; common very fine roots;
common fine tubular pores; 5 percent gravel; neutral (pH
7.0); clear wavy boundary. (8 to 15 inches thick).

B3 18-25" --Yellowish brown (1OYR5/4) gravelly clay loam; moderate
fine subangular blocky structure; hard, firm, sticky, plastic;
thin patchy clay films; few very fine roots; common fine tubular
pores; 20 percent gravel; mildly alkaline (pH 7.6); abrupt
wavy boundary. (0 to 20 inches thick).

R 25"+ --Lime coated basalt bedrock.

Variations: Depth to bedrock ranges from 20 to 40 inches. Surface
stones cover from 0 to 15 percent of the surface and coarse fragments
make up from l to 35 percent of the soil mass (by volume). Dry surface
colors range from gray to grayish brown. Subsoil textures include
fine silty clay loam, silty clay, and clay.

Mapping Units

376-B-2, 2,584 acres. Predominantly Unit 376 soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 375 and 383 soils.
Some areas may be nearly level and/or stony. The inclusions make up
about 15 percent of the area. Unit 376-B-2 soils occur on the tops
of foothills and low elevation ridges.

376-C-2, 9,942 acres. Predominantly Unit 376 soils, 7 to 12 percent
slopes, slightly eroded with inclusions and a landscape position like
those of Unit 376-B-2 soils.

376-D-2, 3,567 acres. Predominantly Unit 376 soils, 12 to 20 percent
slopes, slightly eroded with inclusions like those of Unit 376-B-2
soils. Unit 376-D-2 soils occur on the sides of rolling to steep
hills and ridges.

376-D-3, 1,798 acres. Predominantly Unit 376 soils, 12 to 20 percent
slopes, slightly eroded with inclusions and a landscape position like
those of Unit 376-D-2 soils. Unit 376-D-3 soils commonly occur on
south and west facing slopes and are noticeably more sparsely vegetated
than Unit 376-D-2 soils, or other kinds of soils occurring on north
and east facing slopes.
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376-E-2, 1,213 acres. Predominantly Unit 376 soils, 20 to 30 percent
slopes, slightly eroded with inclusions of Units 375, 383, and 481 soils
as well as with inclusions of Unit 376 soils and that are more stony
and/or either more or less steep than Unit 376-E-2 soils. Unit 376-E-
2 soils occur on. the walls of canyons and on steep, short, step-like
slopes that parallel the contour-like terrace escarpments. However,

these steep slopes are rounded and convex shaped instead of being
angular or dissected as are recent escarpments. They may represent
old fault escarpments, or edges of lava flows, or even back slopes
of old tremendously large land slides. In any event, the soils on the
steep slopes have been stable sufficiently long to develop a strongly
expressed, very evident subsoil enriched in clay by alluviation.

376-E-3, 876 acres. Predominantly Unit 376 soils, 30 to 65 percent
slopes, moderately eroded with inclusions and a landscape position
similar to those of Units 376-E-2 and 376-D-3 soils.

376S-B-2, 617 acres. Predominantly Unit 376S soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 375, and 383 soils, as
well as, with inclusions of Unit 376 soils that are either more or less
stony and/or more or less sloping than Unit 376S-B-2 soils. Inclusions

may make up more than 30 percent of some areas of Unit 376 soils, but the
dominant inclusions are Unit 383 soils which have characteristics and
management requirements just like those of Unit 376 soils, except a slight
difference in color of the surface soil. Unit 376S surface soils are
lighter colored than Unit 383 surface soils. Unit 376S-B-2 soils occur on
rounded ridge tops in association with more strongly sloping Unit 376S soils.

Unit 376S-C-2, 3,704 acres. Predominantly Unit 376S soils, 7 to 12
percent slopes, slightly eroded with inclusions and landscape position
similar to those of Unit 376S-B-2 soils.

Unit 376S-D-2, 6,327 acres. Predominantly Unit 376S soils, 12 to 20
percent slopes, slightly eroded with inclusions of Units 375, 383, and
481 soils as well as inclusions of Unit 376 soils that are steeper
or less sloping and/or either more or less sloping than Unit 376-D-2
soils. As the slopes increase among the various units of 376S and
376SS soils, the depth of the soil to rock decreases and the pro-
portion of Units 375 and 481 inclusions increases.

Unit 376S-E-2, 3,508 acres. Predominantly Unit 376S soils, 20 to
30 percent slopes, slightly eroded with inclusions similar to those
of Unit 376S-D-2 soils. Some areas of Unit 376S-D-2 soils are along
the sides of canyons. Other areas are on side slopes of steep ridges.

Unit 376S-E-3, 361 acres. Predominantly Unit 376S soils, 20 to 30
percent slopes, moderately eroded, with inclusions and landscape
position similar to those of Unit 376S-E-2. Unit 376S-E-3 soils
have more rilling and other evidences of accelerated erosion than
376S-E-2 soils.
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24. 376SS series.

Unit 376SS soils are moderately deep, clayey skeletal, well-drained,
light-colored soils over basalt, andesite, rhyolite, and tuff in the mesic
zone. They have silty surface soils and clayey subsoils. Coarse fragments
make up more than 35 percent of the soil (by volume) and stones cover more
than 15 percent of the surface areas. Unit 376SS soils occur on rolling
foothills. Elevations range from 3,600 to 4,200, feet. The native vegetation
consists of big sagebrush, bluebunch wheatgrass, Idaho fescue, giant wildrye,
Sandberg bluegrass, and associated forbs. Average annual precipitation is
from 8 to 12 inches, and the mean annual air temperature centers around 47°F.
The growing season ranges from 70 to 100 days. Unit 376SS soils are assoc-
iated with Units 375, 376, 377, 383, 384, and 481 soils. They also merge
with Units 360 and 362 soils where the volcanic rocks meet with the lacustrine
sedimentary deposits. Unit 376SS soils are similar to Unit 383S soils in
most characteristics, except for coarse fragment content and the darker
color of the surface soil.

Representative profile: Unit 376SS.
SW4, section 23, township 23
south, range 36 east.

Al 0-8" --Light brownish gray (1OYR6/2) very stony, gravelly
silt loam; moderate, very fine, granular structure; slightly
hard, very friable, slightly sticky, slightly plastic; many,
very fine roots; many fine irregular pores; 40 percent coarse
fragments (by volume); neutral (pH 6.8); clear smooth boundary.
(6 to 10 inches thick).

B2t 8-18" --Brown (7.5YR5/4) very stony, gravelly clay; strong,
medium and fine subangular blocky structure; very hard, firm
sticky, plastic, thick continuous clay films on ped surface;
common very fine roots; common fine tubular pores; 40 percent
coarse fragments by volume; neutral (pH 7.0); clear, wavy
boundary. (8 to 15" thick).

B3 18-28" --Yellowish brown (10YR5/4) very stony, gravelly clay
loam; moderate, fine subangular blocky structure; hard, firm,
sticky, plastic; thin patchy clay films; few very fine roots;
common fine tubular pores; 45 percent coarse fragments (by
volume); mildly alkaline (pH 7,6); abrupt wavy boundary (0
to 20 inches thick).

R 28"+ --Lime coated fractured basalt bedrock.

Variations: Depth to bedrock ranges from 20 to 40 inches. Surface
stones cover more than 15 percent of the surface area, and coarse
fragments make up between 35 and 65 percent of the soil (by volume).
Dry surface colors range from gray to grayish brown, and moist surface
colors range from dark gray to brown. Subsoil textures include stony,
gravelly fine silty clay laom, fine clay loam, silty clay, and clay.
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Mapping Units

Unit 376SS-C-2, 301 acres. Predominantly Unit 376SS soils, 7 to 12
percent slopes, slightly eroded with inclusions of Units 375, 377, 383,
384, and 481 soils. The Unit 376SS soils are barely 20 inches to rock
in most places. They do have a strongly developed subsoil horizon,
however Unit 376SS-C-2 soils mainly occur on rounded ridge tops on which
there are cobbly and stony flow nets oriented across the contour or down-
slope. The average stone content covers from 15 to 30 percent of the sur-
face area.

Unit 376SS-D-2, 487 acres. Predominantly Unit 376SS soils, 12 to
20 percent, slightly eroded, with inclusions and landscape position
similar to those of Unit 376SS-C-2 soils.

Unit 376SS-D-3, 780 acres. Predominantly Unit 376SS soils, 12 to 20
percent slopes, moderately eroded with inclusions and landscape
position similar to those of Unit 376SS-D-2.

25. 377 series.

Unit 377 soils are very shallow, well-drained stony light-colored
soils over basalt, andesite, rhyolite and tuff in the mesic zone. They
occur on undulating to rolling ridge tops and sideslopes. Most areas have
from 3 to 15 percent of the surface covered with stones, and rock out-
croppings make up more than 1 percent of the area. The vegetation con-
sists mostly of stiff sagebrush and Sandberg bluegrass. Stunted juniper
trees are scattered over the areas. Elevations range from 3,600 to 4,200
feet. Average annual precipitation is from 9 to 12 inches and the mean
annual air temperature centers around 47°F. The average growing season
is from 70 to 100 days. Unit 377 soils are associated with Rock land (96)
and Units 375, 376, 377SS and 481 soils. Unit 377 soils are among the
least productive rangelands in the inventory area. They are not widespread.

Representative profile; Unit 377S.
SE4, section 2, township 20
south, range 34 east.

Al 0-2" --Light brownish gray (10YR6/2) stony loam, massive;
slightly hard, friable, nonsticky, nonplastic; common very
fine roots; common fine and medium ovoid (vesicular) pores;
20 percent coarse fragments; neutral (pH 6.6); clear smooth
boundary. (1 to 3 inches thick).

C 2-8" --Brown (1OYR5/3) stony loam, massive; hard, friable,
nonsticky, nonplastic; few very fine roots; common very
fine pores; 20 percent coarse fragments; neutral (pH 6.8)
abrupt wavy boundary. (3 to 7 inches thick).

R 8"+ --Basalt bedrock.

77



Variations: Effective rooting depth ranges from 4 to 10 inches. Stones

cover from 3 to 15 percent of the surface area and coarse fragments make
up to 35 percent of the soil volumes. Areas underlain by tuff are commonly
less stony than those underlain by basalt or andesite. Surface colors

range from gray to pale brown when dry, and from dark grayish brown to
dark brown when moist.

Mapping Units

377S-B-2, 65 acres. Predominantly Unit 377S soils, 3 to 7 percent slopes,
slightly eroded with inclusions of Units 375, 376, and 384 soils as well as
inclusions of Unit 377S soils that are either more or less stony and/or
more or less sloping than Unit 377S-B-2 soils. Unit 377S-B-2 soils occur
on undulating ridge tops in association with more sloping Unit 377S soils
and Units 375 and 376 soils.

377S-C-2, 344 acres. Predominantly Unit 377S soils, 7 to 12 percent
slopes, slightly eroded with inclusions and a landscape position like
those of Unit 377S-B-2 soils.

377S-D-2, 163 acres. Predominantly Unit 377S soils, 12 to 20 percent
slopes, slightly eroded with inclusions and a landscape position like
those of Unit 377S-B-2 and Unit 375S-C-2 soils.

377S-E-2, 56 acres. Predominantly Unit 377S soils, 20 to 30 percent
slopes, slightly eroded with inclusions like those of Unit 377S-B-2
Unit 377S-E-2 soils are very minor in extent and occupy steep hillsides.

26. 377SS series

Unit 377SS soils are very shallow, loamy-skeletal, well-drained, light
colored soils over andesite, rhyolite and tuff in the mesic zone. Coarse

fragments make up more than 35 percent of the soil (by volume); and stones
cover more than 15 percent of the surface area. Unit 377SS soils occur on
rolling ridgetops and sideslopes. The vegetation consists mostly of stiff
sagebrush and Sandberg bluegrass. Elevations range from 3,600 to 4,200 feet.
Average annual precipitation is from 9 to 12 inches and the mean annual
air temperature centers around 47°F. The average growing season is from
70 to 100 days. Unit 377SS soils are associated with Rock land, and Units
375, 376, 377, and 481 soils. Unit 377SS soils are among the least pro-
ductive range lands in the inventory area. They are not widespread.

Representative profile: Unit 377SS.
SE'-4, section 2, township 20

south, range 34 east.

Al 0-3" --Light brownish gray (1OYR6/2) very stony, gravelly
loam; massive; slightly hard, friable, nonsticky, nonplastic;
common very fine roots; common fine and medium ovoid pores
(vesicular); 40 percent coarse fragments (by volume); neutral
(pH 6.6); clear, smooth boundary (1 to 4 inches thick).
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C 4-7" --Brown (IOYR5/3) very stony, gravelly loam; massive; hard,
friable, nonsticky, nonplastic; few very fine roots; common very
fine pores; 45 percent coarse fragments (by volume); neutral (pH
6.8); abrupt wavy boundary. (2 to 7 inches thick).

R 7"+ --Andesite bedrock.

Variations: Effective rooting depth ranges from 4 to 10 inches. Stones
cover more than 15 percent of the surface area and make up from 35 to
70 percent of the soil volume. Surface colors range from gray to pale
brown when dry and from dark grayish brown to dark brown when moist.

Mapping Units

377SS-B-2, 199 acres. Predominantly Unit 377SS soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 375 and 384 soils,
Rock land (96), and Unit 377 soils that are either more or less sloping
than Unit 377SS-B-2 and/or less stony than Unit 377SS soils. Unit
377SS soils commonly occur on scabby noses of ridges with convex slopes.

27. 381 series.

Unit 381 soils are moderately deep, well drained, loamy soils over basalt,
andesite, rhyolite and tuff. They occur mainly on rolling to very steep hills
and canyon sideslopes. The native vegetation consists mainly of big sagebrush,
bluebunch wheatgrass, and Sandberg bluegrass. Idaho fescue grows on the
northern slopes at the higher altitutes. Elevations range from 4,200 to 5,200
feet. Average annual precipitation is from 10 to 15 inches. The mean annual
air temperature centers around 43°F and the frost-free period ranges from 50
to 90 days. Unit 381 soils are associated with Units 75, 76, 82, and 83 soils.
Many areas of Unit 381 soils are located on steep to very steep canyon walls,
just as are the Unit 82 soils. Unit 381 soils differ from Unit 82 soils
mainly in having a surface soil less than 20 inches thick, in being somewhat
more gravelly and stony, and in having a slightly higher clay content through-
out the soil profile. Most areas of Unit 82 soils occur at slightly higher
altitudes and receive slightly more rainfall than Unit 381 soils. Unit 381
soils are moderately productive range soils but steep slopes and stoniness
limit range seeding over many areas of these soils.

Representative profile: Unit 381S.
NW/, section 8, township 23
south, range 36 east.

All 0-9" --Dark grayish brown (1OYR4/2) stony, gravelly fine silt
loam; moderate very fine granular structure; slightly hard,
friable, slightly sticky, slightly plastic, many very fine
roots; common very fine irregular pores; 20 percent coarse
fragments; slightly acid (pH 6.4); gradual smooth boundary.
(6 to 10 inches thick).
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A12 9-16" --Dark grayish brown (1OYR4/2) gravelly coarse silty
clay loam; moderate very fine granular structure; hard, friable,
sticky, plastic; many very fine roots; common fine tubular
pores; 25 percent coarse fragments of assorted sizes; neutral
(pH 6.5); clear smooth boundary. (6 to 10 inches thick).

B2 16-26" --Brown (7.5YR5/4) gravelly coarse silty clay loam,
moderate medium subangular blocky structure; few very fine
roots; common very fine tubular pores; 30 percent coarse
fragments of assorted sizes; neutral (pH 7.0); abrupt wavy
boundary (8 to 20 inches thick).

R 26"+ Basalt bedrock.

Variations: Depth to rock usually ranges from 20 to 40 inches, although
a few areas slightly less than 20 inches thick were included in mapping
Unit 381 soils. Thickness of the dark-colored surface soil ranges from
8 to 20 inches. Textures of the soil horizons include silt loam. Thin,
patchy clay films occur on ped surfaces of the subsoil in the same areas
where the soils of this unit merge with those of Unit 83. Stoniness
ranges from essentially none to having 15 percent of the surface covered.
The subsoil typically averages 10 to 35 percent of gravel, cobbles, and
stones (by volume).

Mapping Units

381-B-2, 2,616 acres. Predominantly Unit 381 soils, 3 to 7 percent slopes,
slightly eroded with inclusions of Units 75, 76, 82, and 83 soils as well
as inclusions of Unit 381 soils that are more stony or more sloping than
Unit 381-B-2 soils. Unit 381-B-2 soils are not widespread and occur as
small bodies on plateaus or high ridges, usually in association with the
similar but lighter-colored Unit 75 soils. The big sagebrush and grass
are noticeably more vigorous on the areas of Unit 381-B-2 soils than
they are on the surrounding Unit 75-B-2 soils. Soil depth centers
right around 20 inches in many areas of this unit.

381-C-2, 1,039 acres. Predominantly Unit 381 soils, 7 to 12 percent
slopes, slightly eroded with inclusions and landscape position similar
to those of Unit 381-B-2 soils. Most areas of Units 381-C-2 and 381-B-2
soils occur at elevations of 4,800 feet or more and occupy positions
that are covered with Unit 84 soils at elevations below 4,800 feet.

381-D-2, 362 acres. Predominantly Unit 381 soils, 12 to 20 percent
slopes, slightly eroded with inclusions similar to those of Unit 381-B-2
soils. These soils are commonly located on strongly sloping hillsides
facing north and east. They tend to average 25 inches in depth to rock.
Most areas have 1 or 2 percent of their surface covered with stones.

381S-C-2, 584 acres. Predominantly Unit 381S soils, 7 to 12 percent
slopes, slightly eroded, with inclusions of Units 75, 76, 82, and 83
soils and Unit 381 soils that are either more or less sloping than
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Unit 381S soils. Stones cover from 3 to 15 percent of the surface area
of Unit 381S-C-2 soils. There are also inclusions of nonstony Unit 381
and very stony Unit 381SS soils. Collectively the inclusions make up
about 20 percent of the area. Unit 381S-C-2 soils mainly occur on
rolling hills surrounded by Unit 75 and Unit 83 soils.

381S-D-2, 889 acres. Predominantly Unit 381S soils, 12 to 20 percent
slopes, slightly eroded with inclusions similar to those of Unit 381S-
C-2. Soil depth averages around 30 inches. Unit 381S-D-2 soils are
located mainly along strongly sloping canyon walls in association with
Units 381S-E-2 and 381S-F-2 soils where the side slopes are steeper.
The more gently sloping land away from the canyons commonly has soils
of Units 75, 76, 83, and 84. The subsoils of Unit 381S-D-2 soils are
slightly more strongly developed than those of the steeper areas of
Unit 381S soils.

381S-E-2, 4,369 acres. Predominantly Unit 381 soils, 20 to 30 percent
slopes, slightly eroded with inclusions similar to those of Unit 381S-
D-2 soils. Unit 381S-E-2 soils commonly occur in canyons that are
smaller and less deep than those having Unit 82S-E-2 soils in them.
Unit 82S-E-2 soils tend to be at slightly higher elevation and under
a slightly higher precipitation than those of Unit 381S-E-2. Groves
of quaking aspen, mountain mahogany, and wild chokecherry seldom
grow on Unit 381S-E-2 soils.

381S-F-2, 529 acres. Predominantly Unit 381S soils, 30 to 65 percent
slopes, slightly eroded with inclusions like those of Units 381S-D-2
and 381S-E-2. Rock land makes up several percent of some delineations.
It occurs near the top of the slopes along escarpments. Soil depth
generally ranges from 30 to 40 inches on the soils of this unit. Unit
381S-F-2 soils, along with Unit 381S-E-2 soils, are common in the
rugged topography east of the Middle Fork Malheur River. In this
area, the river has deeply entrenched into unstable semi-consolidated
sediments occuring below the lava flows and massive slumping has
occurred from the highlands along the eastern divide of the inventory
area.

28. 381SS series

Unit 381SS soils are moderately deep, loamy-skeletal, well-drained,
dark-colored soils over basalt and andesite in the frigid zone. Coarse
fragments make up more than 35 percent of the soil volume, and stones
cover more than 15 percent of the surface area. Unit 381SS soils occur
mainly on strongly sloping to very steep canyon walls and plateau side-
slopes. The native vegetation is mainly big sagebrush, Idaho fescue,
bluebunch wheatgrass, and Sandberg bluegrass. Elevations range from
4,200 to 5,200 feet. Average annual precipitation is from 10 to 15
inches and the mean annual air temperature centers around 430F. The
frost-free period ranges from 50 to 90 days. Unit 381SS soils are
associated with Rock land (96) and Units 75, 76, 82, and 381 soils. Unit
381SS soils are moderately productive range soils, but stoniness and
steep slopes limit range seeding on soils of this series.
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Representative profile: Unit 381SS.
SW/, section 34, township 22
south, range 35 east.

All 0-8" --Dark grayish brown (1OYR4/2) very stony, gravelly silt
loam; moderate, very fine granular structure; slightly hard,
friable, slightly sticky, slightly plastic; many very fine
roots; common very fine irregular pores; 40 percent coarse
fragments (by volume); slightly acid (pH 6.4); gradual,
smooth boundary. (6 to 10 inches thick).

A12 8-15" --Dark grayish brown (1OYR4/2) very stony, gravelly coarse
silty clay loam; moderate, very fine, granular structure; hard,
friable, sticky, plastic; many very fine roots; common fine
tubular pores, 40 percent coarse fragments (by volume); neutral
(pH 6.6); clear, smooth boundary. (6 to 10 inches thick).

B2 15-25" --Brown (7.5YR5/4) very stony, gravelly coarse silty
clay loam; moderate; medium, subangular blocky structure;
hard, firm, sticky, plastic; few very fine roots; common
very fine tubular pores; 45 percent coarse fragments (by
volume); neutral (pH 7.0); abrupt wavy boundary. (8 to 20
inches thick).

R 25"+ --Basalt bedrock.

Variations: Depth to rock usually ranges from 20 to 40 inches. Thickness
of the dark-colored surface soils averages more than one-third the
thickness of the soils, or 8 to 20 inches. Texture ranges from loam,
silt loam, coarse clay loam, and coarse silty clay loam. Thin patchy
clay films occur on ped surfaces of the B2 horizon in areas where the
soils of 381SS series merge with those of the Unit 383 series. Coarse
fragments make up from 35 to 65 percent of the soil volume and surface
stones cover more than 15 percent of the surface area.

Mapping Units

381SS-D-2, 461 acres. Predominantly Unit 381SS soils, 12 to 20 percent
slopes, slightly eroded with inclusions of Units 75, 76, 82, and 83 soils
as well as inclusions of Unit 381 soils that are less stony and more or
less sloping than Unit 381SS-D-2 soils. Unit 381SS-D-2 soils occur along
drainageways, or sometimes on strongly sloping step-like hills running
along the contours throughout the areas underlain by volcanic rocks.
They occur mainly between elevations of 4,200 and 4,800 feet, whereas,
comparable landscapes at elevations above 4,800 feet commonly have Unit
82S soils.

Unit 381SS-E-2, 8,024 acres. Predominantly Unit 381SS soils, 20 to 30
percent slopes, slightly eroded with inclusions like those of Unit
381SS-D-2 that make up about 20 percent of the area. Unit 381SS-E-2
soils differ from Unit 381SS-D-2 soils only in being steeper and by
averaging several inches deeper to rock.
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Unit 381SS-F-2, 6,344 acres. Predominantly Unit 381SS soils, 30 to
65 percent slopes, slightly eroded with inclusions like those of Units
381SS-D-2 and 381SS-E-2. Rock land makes up several percent of the area of
several delineations and occurs along escarpments at the upper parts of
delineations of this soil. The tall, isolated buttes occuring in the central
portion of the survey area commonly have rings of Unit 381SS-F-2 soils
around them just below the brink of the escarpments. They also occur along
very steep canyon walls where streams have deeply entrenched mountain re-
gions larger than the isolated buttes.

29. 383 Series

Unit 383 soils are moderately deep, well-drained, dark colored soils
over basalt, andesite, rhyolite or tuff in the mesic zone. They have a silty
surface soil and a clayey subsoil. They occur on gently sloping to steep
lava plateaus and sideslopes of big ridges such as Coleman Mountain. The
vegetation consists mostly of big sagebrush, squaw apple, bluebunch wheat-
grass, stipa and Sandberg bluegrass. Idaho fescue is common on north facing
slopes. Elevations range from 3,600 to 4,200 feet. Average annual precip-
itation ranges from 9 to 12 inches, and. mean annual air temperature centers
around 470F. The average growing season is from 70 to 100 days. Unit 383
soils are associated with Units 375, 376, 384, and 481 soils. They merge with
Unit 83 soils along the 4,200-foot contour. Unit 383 soils are among the
more productive range soils in the survey area.

Representative profile: Unit 383.
SW/, section 13, township 21
south, range 34 east.

All 0-5" --Grayish brown (10YR5/2) silt loam; moderate very fine
granular structure; slightly hard, friabl, slightly sticky,
slightly plastic; many very fine roots; common fine irregular
pores; 3 percent coarse fragments; neutral (pH 6.6); clear
smooth boundary. (3 to 8 inches thick).

A12 5-11" --Dark brown (1OYR4/3) silty clay loam; moderate fine
granular structure; hard, firm, slightly sticky, slightly
plastic; many very fine roots; common fine tubular pores;
5 percent coarse fragments; neutral (pH 6.8) clear,
smooth boundary. (5 to 10 inches thick).

IIB2t 11-23" --Brown to dark brown (10YR4/3) clay; strong, moderate
angular blocky structure; extremely hard, very firm, very
sticky, very plastic; thick continuous clay films on ped
surfaces and in pores; common very fine roots; common fine
tubular pores; 2 percent coarse fragments with a concen-
tration of cobbles (stoneline) in the upper part; neutral
(pH 7.0); gradual smooth boundary. 10 to 15 inches thick.

IIB5 23-30" --Brown (IOYR5/3) clay; weak medium subangular blocky
structure; hard, firm, sticky, plastic, thick, patchy clay
films; few very fine roots; common fine tubular pores; 3
percent coarse fragments; neutral (pH 7.2); abrupt wavy boundary.
(0 to 15 inches thick).
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R 30"+ --Basalt bedrock.

Variations: Depth to bedrock ranges from 20 to 40 inches. The surface
soil ranges from 8 to 20 inches in thickness, but averages around 12
inches. The color of the surface soil may be dark gray or dark brown
when dry and black or very dark brown when moist. Stones generally
cover less than 15 percent of the surface area. The texture of the sub-
soil ranges from clay loam to fine clay.

Mapping Units:

383-B-2, 790 acres. Predominantly Unit 383 soils, 3 to 7 percent slopes,
slightly eroded with inclusions of Units 330, 375, 376, and 384 soils as
well as inclusions of Unit383 soils that are more stony and/or more or less
sloping than Unit 383-B-2 soils. Unit 383-B-2 soils commonly occur on
foothills where the large volcanic upland regions of the survey area
meet the sedimentary lowland regions.

383-C-2, 2,091 acres. Predominantly Unit 383 soils, 7 to 12 percent
slopes, slightly eroded with inclusions and a landscape position
similar to those of Unit 383-B-2 soils.

383-D-2, 919 acres. Predominantly Unit 383 soils, 12 to 20 percent
slopes, slightly eroded with inclusions similar to those of Unit 383-B-2
soils and Unit 383-C-2. Unit 383-D-2 soils commonly occur on east and
north facing slopes of small ridges or hills. The associated soils on
the south and west slopes are commonly Units 376 and 375 soils.

383-D-3, 860 acres. Predominantly Unit 383 soils, 12 to 20 percent
slopes, moderately eroded with inclusions and a landscape position like
those of Unit 383-D-2 soils. Unit 383 soils are responsive to good
range management practices and moderately eroded soils of this unit
can be rather easily restored to their original productive capacity.

3835-B-2, 192 acres. Predominantly Unit 383S soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 375, 376, 384, and 481
soils as well as inclusions of Unit 383 soils that are either more or
less sloping and/or more or less stony than Unit 383S-B-2 soils. Stone
content on the surface ranges from 3 to 15 percent. Unit 383S-B-2
soils are mainly associated with the very shallow Unit 384 soils. Some
areas of 383S-B-2 soils are barely 20 inches deep to bedrock.

383S-C-2, 1,859 acres. Predominantly Unit 383S soils, 7 to 12 percent
slopes, slightly eroded with inclusions and a landscape position similar
to that of Unit 383S-B-2.

383S-D-2, 1,169 acres. Predominantly Unit 383S soils, 12 to 20 percent
slopes, slightly eroded with inclusions similar to those of Unit 383S-
B-2 and Unit 3835-C-2 soils. Unit 383S-D-2 soils commonly occur in
incised stongly sloping drainageways that are dissecting the major
upland regions of the survey area. These same kinds of drainageways
commonly have Unit 481 soils on their sideslopes when they are more
deeply entrenched and more steeply walled.
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383S-E-2, 336 acres. Predominantly Unit 383S soils, 20 to 30 percent
slopes, slightly eroded with inclusions and a landscape position similar
to those of Unit 383S-D-2 soils.

30. 384 series

Unit 384 soils are very shallow, well-drained, dark colored soils over
basalt, andesite, rhyolite, and tuff. Most areas have from 3 to 15 percent
of the surface covered with stones. They occur on gently sloping to moderately
steep plateaus and side slopes in the mesic zone. Steep slopes in the areas
where Unit 384 soils occur are generally deeper than 10 inches because of
colluvial action. Stiff sagebrush is the dominant shrub and Sandberg blue-
grass is the common associated grass. Juniper trees are commonly scattered
over the areas of this kind of soil. Elevations range from 3,800 to 4,200
feet. Average annual precipitation is 9 to 12 inches and mean annual air
temperature centers around 47°F. The average growing season is from 70 to
100 days. Unit 384 soils are associated with Units 375, 376, 377, 383,
384SS and 481 soils. They are similar to Unit 377 soils, which differ from
Unit 384 soils mainly in being lighter colored.

Unit 384 soils are the mesic zone equivalents of the frigid zone Unit
84 soils and generally merge with them at about the 4,200 foot contour.
Unit 384 soils have a very low potential for range land because of their
very shallow nature.

Representative profile: Unit 384S.
NE-14, section 23, township 21
south, range 34 east.

Al 0-3" --Brown (1OYR5/3) stony loam; weak fine granular
structure; soft, very friable, nonsticky, non-plastic;
many very fine roots; common fine ovoid pores (vesicular)
20 percent coarse fragments; neutral (pH 7.0); clear smooth
boundary (2 to 5 inches thick).

B2 3-7" --Brown (7.5 YR5/4) stony loam; weak, medium subangular
blocky structure; slightly hard, friable, slightly sticky,
slightly plastic; common very fine roots; common fine tubular
pores; 30 percent coarse fragments; slightly alkaline (pH
7.4) abrupt wavy boundary (2 to 6 inches thick).

R 7"+ --Basalt bedrock.

Variations: Depth to rock ranges from 4 to 10 inches. Surface stone
content ranges from less than 3 percent to more than 15 percent. Soil
colors range from grayish brown to dark brown when dry and from very
dark gray to very dark brown when moist. Soil textures include loam,
silt loam, coarse clay loam, and coarse silty clay loam.

Mapping Units:

384-C-2, 297 acres. Predominantly Unit 384 soils, 7 to 12 percent
slopes, slightly eroded with inclusions of Units 375, 377, and 383
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soils as well as inclusions of Unit 384 soils that are more stony and
either more or less sloping than Unit 384-C-2 soils. Unit 384-C-2 lands
are not widespread and occur in small bodies in association with Unit 383
soils.

384S-B-2, 216 acres. Predominantly Unit 384S soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 375, 377, 383, and
481 soils as well as inclusions of Unit 384 soils that are either
more or less stony, and/or either more or less sloping than Unit 384S-B-2
soils. Unit 384S-B-2 soils are mostly on the lower portions of the long
east facing slope on the ridge along the west boundary of the inventory
area. They merge with Unit 84S soils along the 4,200-foot contour.

384S-C-2, 1,053 acres. Predominantly Unit 384S soils, 7 to 12 percent
slopes, slightly eroded with inclusions and a landscape position like
those of Unit 384S-B-2 soils.

384S-D-2, 508 acres. Predominantly Unit 384S soils, 12 to 20 percent
slopes, slightly eroded with inclusions like those of Unit 384S-B-2
and Unit 384S-C-2 soils. Unit 384S-D-2 soils occur on short, step
like slopes that parallel the contours on large ridges. These step
like slopes may have resulted from faulting or from lava flows.

31. 384SS series

Unit 384SS soils are very shallow, loamy skeletal, well-drained, dark
colored soils over basalt or andesite in the mesic zone. Coarse fragments
make up from 35 to 65 percent of the soil volume and stones cover more than
15 percent of the surface area. Unit 384SS soils occur on gently sloping
side slopes and ridge tops. Stiff sagebursh is the dominant shrub and
Sandberg bludgrass is the common associated grass. Elevations range from
3,800 to 4,200 feet. Average annual precipitation is 9 to 12 inches and
mean annaul air temperatures center around 470F. The average growing
season is from 70 to 100 days. Unit 384SS soils are associated with Units
375, 376, 377, 383, 384, and 481 soils. They generally merge with Units 84
and 84SS soils at about the 4,200-foot contour. Unit 384SS soils have a
very low range productive capacity and are essentially unsuited for range
seeding because of their stoniness, droughtness, and limited depth.

Representative profile: Unit 384SS.
SW-14, section 2, township 21
south, range 34 east.

Al 0-3" --Brown (1OYR5/3) very stony, gravelly, loam; weak,
fine, granular structure; soft, very friable, non-sticky,
non-plastic; many very fine roots; common fine ovoid pores
(vesicular); 40 percent coarse fragments, by volume; neutral
(pH 6.8); clear, smooth boundary. (2 to 5 inches thick).

B2 3-7" --Brown (7.5 YR5/4) very stony, gravelly, loam; weak,
medium, subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; common very fine roots;
common fine tubular pores; 45 percent coarse fragments by
volume; slightly alkaline (pH 7.4); abrupt wavy boundary
(2 to 6 inches thick).
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R. 7"+ --Lime coated fractured basalt bedrock.

Variations: Depth to bedrock ranges from 4 to 10 inches. Coarse fragments

make up from 35 to 70 percent of the soil volume, and surface stones cover
more than 15 percent of the surface area. 'Soil colors range from grayish

brown to dark brown when dry and from very dark gray to very dark brown
when moist. Soil textures include loam, silt loam, coarse clay loam and
coarse silty clay loam.

Mapping Units

384SS-B-2, 64 acres. Predominantly Unit 384SS soils, 3 to 7 percent
slopes, slightly eroded with inclusions of Units 375, 377, and 383

soils. Unit 384SS-B-2 soils occur as small bodies on the noses of
ridges in areas where the dominant surrounding soils are Unit 376
and/or Unit 383 soils.

32. 462 series.

Unit 462 soils are moderately deep, stony, well-drained soils over
semi-consolidates sedimentary rocks. They occur on steep hillsides with

volcanic cappings above them. Rock slides and colluvial action from the
rimrock produced the stoniness in these soils. The sedimentary deposits

ordinarily give rise to nonstony soils. The native vegetation is mainly
big sagebrush, giant wildrye, bluebunch wheatgrass, and Idaho fescue.
Elevations range from 4,200 to 4,600 feet. Average annual precipitation

is 10 to 12 inches. The mean annual air temperature is 440F and the frost-

free period ranges from 50 to 90 days. Unit 462 soils are associated mainly
with Units 75, 76, 82, and 381 soils. They merge with Units 360 and 362

soils below 4,200 feet elevation. Unit 462 is the only unit of soils from
sedimentary deposits established for the frigid zone. Generally, the

sediments occur at altitudes less than 4,200 feet.

Representative profile: Unit 462S.
NE/, section 27, township 21
south, range 35 east.

Al 0-6" --Pale brown (1OYR6/3) stony, silty clay loam; weak
fine granular structure; soft, very friable, slightly sticky,
slightly plastic; common very fine roots; common very fine
irregular pores; 6 percent stones; mildly alkaline (pH 7.7)
clear, smooth boundary. (4 to 8 inches thick).

AC 6-12" --Yellowish brown (1OYR5/4) stony silty clay loam; weak
coarse prismatic breaking into weak fine granular structure;
soft, very friable, slightly sticky, slightly plastic; common
very fine roots; common very fine pores, 5 percent stones;
calcareous with disseminated lime; moderately alkaline (pH
8.2); gradual smooth boundary (4 to 10 inches thick)
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C 12-40"+ --Light yellowish brown (10YR6/4) silty clay loam;
massive coarsely stratified sediments; hard, very friable,
slightly sticky, slightly plastic; few very fine roots; common
very fine pores; strongly calcareous with disseminated lime;
moderately alkaline (pH 8.4). Many feet thick.

Variations: Soils textures vary from loam and silt loam to clay loam
and silty clay loam. The highly flocculated and granulated surface
soils appear to be loamy when dry but when moistened and rubbed they
usually prove to be silty clay loamy in texture. Colors may vary
considerably from the dominant ones given above. The strata of
sediments range in color from almost white, when high in diatomaceous
earth, to almost black when highly organic. Most strata have strong
chromas however and are yellowish to reddish. There are some bluish
outcroppings of the sediments.

The sediments are baked into hard shales in some places where the lava
poured onto the sediments. A 1 to 2 foot thick, bright red layer
of shale is exposed just below the rimrock on some of the isolated
buttes where talus has not covered the rock outcrops. Many areas of
these soils develop cracks an inch wide and up to 10 inches deep when
dry but slickensides are not generally formed.

Mapping Units

462S-E-4, 1,128 acres. Predominantly Unit 462S soils, 20 to 30 percent
slopes, severely eroded with inclusions of Rock land (Unit 96), raw
sediments (Unit 98), and Units 75 and 381 soils. Some areas are also
Unit 462 soils that are either more or less stony, and either more
or less sloping than Unit 462S-E-4 soils. Some areas are less than
severely eroded, too. Collectively, the inclusions may amount to
40 percent of the area. Unit 462S soils are mapped mainly on the
east side of Bartlett Mountain, south of U.S. Highway 20 and east of
Stinking Water Creek.

Unit 462S-F-4, 1.62 acres. Predominantly Unit 462S soils, 30 to 65
percent slopes, severely eroded with inclusions similar to those of
Unit 462S-E-4 soils that make up to 40 percent of the area. Raw
sediments (Unit 98) are more common in this Unit than in Unit 462S-E-4.
Some areas are less than 20 inches deep to fairly well consolidated
sediments. Vegetation is very scanty on the south-facing portions
of the soils in this unit.

33. 481 series

Unit 481 soils are moderately deep, well drained, loamy skeletal soils
over basalt, andesite, rhyolite, and tuff. They occur on steep and very
steep slopes along canyon walls and around buttes below the rimrock in the
mesic zone. The native vegetation consists of big sagebrush, bluebunch
wheatgrass, Idaho fescue and Sandberg bluegrass. Elevations range from
3,600 to 4,200 feet. Average annual precipitation is from 8 to 11 inches
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and the mean annual air temperature centers around 48°F. The frost-free

period ranges from 70 to 100 days. Unit 481 soils are associated with soils

of Units 362, 375, 376, 383, and 384. They are similar to the Unit 381 soils

of the frigid zone. Unit 481 soils are moderately productive range soils,
but steep slopes and stoniness strongly limit rangeland drill reseeding.

Representative profile: Unit 481S.
SE/, section 13, township 22
south, range 34 east.

All 0-8" --Grayish brown (1OYR5/2) stony silt loam; weak fine
granular structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine roots; common very fine
irregular pores; 20 percent coarse fragments; neutral (pH 6.7);

gradual, smooth boundary (5 to 10 inches thick).

A12 8-14" --Grayish brown (10YR5/2) stony silt loam; weak fine
granular structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine roots; common fine tubular
pores; 20 percent coarse fragments; neutral (pH 7.0); clear

smooth boundary. (5 to 8 inches thick).

B2 14-25" --Brown (7.5 YR5/4) very stony coarse silty clay loam;

moderate medium subangular structure; hard, firm, slightly
sticky, slightly plastic; common very fine roots; common fine

tubular pores, 25 percent coarse fragments; neutral (pH 7.4)

pores, 25 percent coarse fragments; neutral (pH 7.2) abrupt

wavy boundary. (10 to 24 inches thick).

R 25"+ --Fractured basalt bedrock with lime coatings.

Variations: Depth to bedrock ranges from 20 to 40 inches. Thickness

of the surface soil ranges from 7 to 20 inches, but averages around

10 inches. Texture of the horizons includes loam, silt loam, coarse
clay loam and coarse silty clay loam. Subsoil textures are detectably

more clayey than the surface soils, but clay films on ped surfaces

are rare and thin when present. Surface stones cover from 3 to 15

percent of the area. Coarse fragments make up less than 35 percent

of the soil volume.

Mapping Units.

481S-E-2, 1,104 acres. Predominantly Unit 481S soils, 20 to 30

percent slopes, slightly eroded with inclusions of Units 375, 376,

and 383 soils as well as areas of Unit 481 soils that are either more
or less stony, and/or more or less sloping than Unit 481S-E-2 soils.

Unit 481S soils occur along canyon walls and around buttes and mesas

below the escarpments at elevations below 4,200 feet.

34. 481SS series

Unit 481SS soils are moderately deep, loamy-skeletal well-drained,

dark-colored soils over basalt, andesite, rhyolite or tuff. Coarse
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fragments make up over 35 percent of the soil volume and stones cover more
than 15 percent of the surface area. Unit 481SS soils occur on steep and
very steep canyon walls and plateau sideslopes.in the mesic zone. Native
vegetation consists of big sagebrush, bluebunch wheatgrass, Idaho fescue,
and Sandberg bluegrass. Elevations range from 3,600 to 4,200 feet. Average
annual precipitation is from 9 to 12 inches and the mean annual air tempera-
ture centers around 48°F. The growing season ranges from 70 to 100 days.
Unit 481SS soils are associated with Units 362, 375, 376. 383, 384, and 481
soils. Unit 481SS soils are moderately productive but steep slopes and
stoniness limit use of the range drill for reseeding purposes.

Representative profile: Unit 481SS.
SW-'4, section 32, township 22
south, range 35 east.

All 0-8" --Grayish brown (10YR5/2) very stony, gravelly, silt
loam; weak, fine-granular structure, slightly hard, friable,
slightly sticky, slightly plastic; many very fine roots;
common very fine, irregular pores; 40 percent coarse fragments;
neutral (pH 6.7); gradual, smooth boundary. (5 to 10 inches
thick).

A12 8-12" --Grayish brown (10YR5/2) very stony, gravelly silt
loam, weak, fine granular structure; slightly hard, friable,
slightly sticky, slightly plastic; many very fine roots;
common fine tubular pores; 45 percent coarse fragments;
neutral (pH 7.0); clear, smooth boundary (3 to 6 inches thick).

B2 12-22" --Brown (7.5YR5/4) very stony gravelly coarse silty
clay loam; moderate, medium, subangular blocky structure;
hard, firm, slightly sticky, slightly plastic; common very
fine roots; common fine tubular pores; 40 percent coarse
fragments (by volume); neutral (pH 7.2); abrupt wavy
boundary. (8 to 20 inches thick).

22"+ --Lime coated fractured basalt bedrock.

Variations: Depth to bedrock ranges from 20 to 40 inches. Thickness
of the dark colored surface horizon ranges from 7 to 20 inches but is
usually around 12 inches thick. Textures include loam, silt loam,

clay loam, and silty clay loam. Subsoil textures are generally .

slightly more clayey than surface soils. Clay skins in the subsoil
are lacking or very thin. Stones cover more than 15 percent of the
surface area and coarse fragments make up from 35 to 65 percent of
the soil volume.

Mapping Units

481SS-E-2, 1,590 acres. Predominantly Unit 481 soils 20 to 30 percent
slopes, slightly eroded with inclusions like those of Unit 481S-E-2
plus small areas of Rock land. The inclusions make up as much as 35
percent of the area. Soil variation on steep and very steep canyon
walls tends to be greater than it is on less sloping upland landscapes.
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Unit 481SS-E-3, 454 acres. Predominantly Unit 481 soils, 20 to 30

percent slopes, moderately eroded with inclusions like those of Unit
481S-E-2 and Unit 481SS-E-2 soils. Evidences of accelerated erosion

are greater than on Unit 481SS-E-2 soils. Use of the steep and very
steep rangelands located on the lower elevations of the survey area
has been greater in places than for comparable soils and slopes at
higher elevations because of the longer growing season, and because
of easier accessibility and closer proximity to water.

Unit 481SS-F-2, 2,813 acres. Predominantly Unit 481 soils, 30 to 65
percent slopes, slightly eroded with inclusions like those of Unit
481SS-E-2 soils. Rock slides and rimrock commonly make up to 3 percent
of the area in soils of this unit. Some areas within a delineation
have less than 15 percent surface stones and other places have over
50 percent so that the average is more than 15 percent.

Unit 481SS-F-3, 473 acres. Predominantly Unit 481 soils, 30 to 65
percent slopes, moderately eroded with inclusions like Unit 481SS-F-2
soils. Most of the moderately eroded areas of Unit 481 soils are on
the drier south and west facing slopes where vegetative growth is less
dense than it is on north and east facing slopes.

C. Soil Formation

This section discusses the factors of soil formation and their effects
on the soils in the inventory area. A genetic key is included that relates
each soil series to its factors of formation and to major characteristics
resulting from the integrated effects of these factors which are significant
to classification and to the easy identification of the soils.

1. Factors of Soil Formation

Soils develop specific sets of characteristics and definite kinds
of profiles as a result of the integrated influences of 5 factors --
climate, living organisms, parent material, topography, and time. The
relative importance of the factors varies from one soil to another, and in
some cases one factor may dominate in the formation of a soil and determine

most of its properties. Very young soils, especially, show little influ-
ence from climate or vegetation; their characteristics are very much like

those of the parent material. In time, weathering and the interaction of
the other factors will decrease the relative importance of the parent
material. Soils that developed from different kinds of parent material
may have similar characteristics if they are old and weathered enough and

if they have similar climate, vegetation, and topography.

Commonly, soil-forming factors interact with one another. Topo-
graphy, for instance, influences the micro-climate; changes in climate causes
changes in the kind of and amount of vegetation; so topography, climate,
and vegetation may all change together. Different kinds of parent material
may weather and erode at different rates and, therefore, tend to form unlike
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topographic features. Thus, parent material and topography are related. Topo-
graphy also influences ground water and soil moisture conditions which affects
the kind and amount of vegetation.

Climate. Climatic conditions for the area are discussed in section
III C, General Characteristics of the Area. The semi-arid climate has resulted
in soils having subsoils with a neutral or slightly alkaline reaction because
of little leaching losses. Generally, potential evapotranspiration losses
exceed precipitation. Percolating waters, however, have translocated lime from
the upper parts of the soil profiles to the subsoils, or to the fractures of
the underlying rocks in the shallow and very shallow soils. Generally, the
soils on older landscapes are slightly acid in the surface horizon and neutral
or alkaline in the subsoil.

Percolating waters have also been sufficient to translocate clay from
surface horizons to the subsoils of the older soils on landscapes that have been
stable for a long time. Subsoils with significant enrichments in clay by this
process are called argillic horizons. Soils Series 76 has extremely well devel-
oped argillic horizons and occurs on landscapes from which there is little runoff.
Also, these landscapes may have remained stable for such a long period of time,
that the argillic horizons may have largely developed during a period when the
climate was more humid than it is today. Generally, clay will not be trans-
located into the subsoil until free lime has been leached from the soil profile.
Soils of Series 362 are usually calcareous in the profile and have no argillic
horizon, whereas, soils of Series 360 from the same kind of parent material
contain no free lime and have argillic horizons.

Soils forming in the more moist parts of the area, at the higher
elevations and especially on north and northeast facing slopes, generally
have more organic matter in the surface horizons than those developed in
drier environments. Here the more moist environment resulted in denser
stands of grass which caused a significant enrichment in organic matter.
Surface horizons that are relatively thick, dark colored, high in organic
matter, and high in exchangeable bases are called mollic horizons. Soils of
Series 82, 83, 84, 381, and 383 all have mollic horizons. Surface horizons
too thin, too light colored, too low in organic matter, or too low in exchange-
able bases to be mollic are called ochric horizons. Most of the soils occurring
in the drier portions of the area, at low elevations, on south and west facing
slopes, or on level topography, have ochric horizons. Here shrubs and a
sparse grass cover made up the native vegetation because of the effect of the
drier climate.

Soils having a mean annual soil temperature cooler than 47°F (8°C)
are classified as frigid, and those having mean annual soil temperatures
between 47°F. and 59°F. (8 to 15°C) are classified as mesic. There is a
close relationship between mean air temperatures and mean soil temperatures.
Usually, the mean soil temperature is about 2°F. warmer than the mean air
temperature. The inventory area generally is in the frigid zone above 4,200
feet, and in the mesic zone below that elevation. Direct influences of dif-
ferences in soil temperature on soil characteristics are not conspicuous in
this area. This separation is of more significance in affecting the length
of growing season, the time of flowering and seed production, and other
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plant growth events that are important in planning range management practices.

Much of the precipitation in this area occurs in the winter as snow,
especially in the frigid zone. The snow commonly melts rapidly during warm
spells in winter or early spring and large volumes of runoff occur. The run-

off collects in established channels which have steep cascading gradients over
parts of their courses. The large volumes of high velocity water have produced
steep walled canyons within the high elevation plateaus and ridges. Young soils

with weakly developed subsoil horizons, of series 82, 315, 381, and 481, are
commonly found on these steep slopes. Rock land (98) commonly occurs at the
rims of the plateaus.

Alternating wetting and drying are required for the formation of a
group of soils called Vertisols which are developed in parent materials high
in montmorillonitic type of clay that shrinks and swells a great deal with
changes in moisture content. Soils of series 330 are of this kind.

Living organisms: Plant and animal life play a vital part in soil
formation. The kind and amount of vegetation that grows on a soil over a
long period of time strongly influences the kind, amount, and position of
organic matter in the soil. Rodents, worms, and insects are natural culti-
vators of the soil and affect the structure, aeration, and drainage of the
soil. Usually there is a relation between the climate and the population of
plants and animals of an area.

The vegetation of the area is discussed in Section IV, Soils and
Vegetation, and the animals are discussed under Wildlife in Section V, Soil
Use and Management.

The effect of grass on the organic matter content and color of the
soil was described under climate as a soil-forming factor. All the area
contained a certain amount of bunchgrasses under native conditions. Many
soils in the area have surface horizons that are borderline between mollic
or ochric. This would suggest that the native vegetation did contain a
significant proportion of sagebrush or other shrubs.

A dense cover of vegetation reduces erosion losses even on sloping
topography. The miscellaneous land type, Raw sediments (98) is very sparsely
covered, and always may have been essentially bare. Consequently, erosion
is keeping pace with weathering and the soil profile never develops. Other
very shallow soils in the area, such as soils in series 77 and 84, may also
be eroding nearly as fast as new material weathers, even on gentle slopes
because the very shallow effective rooting zone can only support a sparse
cover which affords little protection from erosion. Also, the very shallow
soils have a low water holding capacity so that they quickly become saturated
and thereby are more subject to runoff than deeper soils.

Vegetation also helps recycle plant nutrients and in effect reduce
leaching losses. Nutrients are absorbed by the roots, translocated to the
leaves and incorporated into organic matter by metabolic processes. They
are returned to the soil through leaf fall and death of entire plants, wherein,
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they are decomposed and mineralized mainly by microbial activity. The mineral
forms of the nutrients can then be absorbed and the cycle is repeated. Grease-
wood selectively absorbs sodium from the lower part of the soil and deposits
it on the surface when the leaves fall; thus, the alkali problem is increased.

The tap roots of such deep rooted plants as big sagebrush open
channels in soils that might otherwise have a slowly permeable subsoil.

Man is a living organism and can cause considerable change to the
soils. For example, he brings about drastic changes in the vegetation; mixes
the upper horizons by tillage practices; rips tight subsoils to increase
permeability; produces an artificial climate through irrigation; and physically
moves parts of soils by leveling, ditching and road construction.

Parent Material: Parent material as a soil forming factor is
discussed in considerable detail in Section III-A, General Characteristics
of the Area, under Geology. Table 3 in that section shows the relation
between the soil series and the parent material.

Topography: The topography of the area is discussed in Section
III-B, General Characteristics of the Area, under Geomorphology.

Topography influences soil formation through its effect on: (1)
microclimate; (2) geologic and accelerated erosion; (3) and on ground water
level. The effect of slope aspect on microclimate and associated vegetation
was discussed under climate in this section.

Water erosion is more severe on sloping areas than in level ones,
and soil slips, which expose fresh surfaces, are more likely to occur on
steep slopes. Soils in Series 362, 375, 381, and 481 have been affected by
such factors. None of these soils have well developed subsoil horizons.
On more stable landscapes, soil development and weathering has kept ahead
of erosion and argillic horizons have formed. Soils of Series 55, 56, 76,
83, 360, 376, and 383 all have argillic horizons. Floodplains, which are
very young landscapes made up of a deposition of eroded materials, have
soils with very weakly developed profiles such as soils of series 1.

Erosion is selective, in that it leaves the coarse fragments behind.
Consequently, most of the areas underlain by hard volcanic rocks that are
subject to natural erosion are stony or very stony.

In depressional or low lying level areas, the water table may
seasonally be within the soil profile. Saturation with water expels the
air and causes reducing conditions. Iron compounds, when reduced, become
more soluble than when in the oxidized state. Under fluctuating water table
conditions, the iron oxides concentrate and give a mottled colored pattern.
Continued saturation results in a uniform gray color pattern. Soils of
series 10 and 310 have mottled subsoils because of a seasonally high water
table. Silver sage commonly grows on soils of series 310, whereas, sedges
make up much of the vegetation on soils of series 10. This is another
example of the interaction, one soil forming factor has one or more of the
others.
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Time: The length of time required for a soil to develop depends
largely on the other factors of soil formation. Less time generally is re-
quired for a soil to develop in humid, warm areas where the vegetation is
rank than in dry or cold areas where the vegetation is scant. Also, less
time is required if the parent material is high in basic weatherable minerals
than if it is high in siliceous minerals, other things being equal.

The length of time that soils have been developing is commonly
reflected in the distinctness of the horizons in the soil profile. Generally,
older soils show a greater degree of horizon differentiation than younger
soils. For example, on the smoother parts of the uplands and on the older
stream terraces the soils have developed to maturity (Soils of Series 55, 56,
76, and 83), but on the stronger slopes geologic erosion has removed the
soil material as fast as it formed (Rock land (96), Raw sediments (98)). On
floodplains, periodic deposits of new material have prevented the develop-
ment of distinct horizons (soils of series 1).

Weakly developed soils commonly have developed blocky or prismatic
structure in their subsoils, but there has not been a significant enrichment
in clay by illuvial action. Such horizons are called cambic horizons. The
structure develops because of cracks formed during the dry season which tend
to be natural planes of weakness and recur in the same places each season.
Roots growing in the pores between the peds may also aid in their permanence.
Soils of Series 75, 82, 362, 375, and 381 have cambic horizons.

Soils with mature profiles have an argillic horizon. In addition
to having moderate or strong grades of blocky or prismatic structure, these
horizons are also noticeably higher in clay content than the overlying horizon,
and there is clear evidence, in the form of clay skins on the ped surfaces,
that the clay has been translocated to the argillic horizon by percolating
water. Commonly, the mature soils are redder or have stronger chromas than
the younger soils because of a greater degree of oxidation of the iron oxides
in the soil. Many times the mature soils are more acid than the younger soils.

Soils that are very old may develop a hardpan below the argillic
horizon that is cemented with secondary silica or opal. Such a horizon is
called a duripan. Soils of Series 55 and 56 have duripans.

2. Genetic Key for the Soils

Table 5 is a key to the soils of the area that relates each series,
and stony phase of the appropriate series, to major soil-forming factors and
soil properties significant to the classification and use of the soils.
Information in Table 5 will be helpful in keying out soils during field
studies and in obtaining a quick grasp of the major soil differences in
the area.
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Table 5. A genetic key for the soil series

Underlying
material

Physiog-
raphy

Soil Temp.
zone

Epipedon Endopedon Texture of
control sec.

Soil
depth
(in)

Degree of
stoniness

Drainage
class

Taxonomic
unit

Recent Alluv. Floodplain Mesic Ochric Cambic C. silty 60+ Nonstony Well 1

Recent Alluv. Floodplain Mesic Mollic Cambic F. silty 40-60 Nonstony Somewhat P. 10

Recent Alluv. Upland basin Frigid Mollic Cambic F. silty 40-60 Nonstony Somewhat P. 310
Old Alluv. Terrace Mesic Ochric Argillic/Pan F. loamy 20-30 Nonstony Well 55

Old Alluv. Terrace Mesic Ochric Argillic/Pan Fine 20-30 Nonstony Well 56

Lacustrine Sed. Upland Mesic Ochric Cambic F. loamy 20-40 Nonstony Well 362

Lacustrine Sed. Upland Mesic Ochric Cambic F. loamy 20-40 Stony Well 362S
Lacustrine Sed. Upland Frigid Ochric Cambic F. loamy 20-40 Stony Well 462S
Lacustrine Sed. Upland Mesic Vertisolic Vertisolic Fine 20-40 Nonstony Well 330
Lacustrine Sed. Upland Mesic Ochric Argillic Fine 20-40 Nonstony Well 360
Lacustrine Sed. Upland Mesic & Frigid C or R Hor. C or R Hor. Variable 0-5 Variable Excessive R.Sed. 98
Volcanic rocks Upland Mesic & Frigid C or R Hor. C or R Hor. Hard rock 0-5 V. stony Excessive R.land 96
Volcanic rock Upland Mesic Ochric R Horizon Loamy 5-10 Stony Well 377S
Volcanic rock Upland Mesic Ochric R Horizon L. skeletal 5-10 V. stony Well 377SS
Volcanic rock Upland Frigid Ochric R Horizon Loamy 5-10 Nonstony Well 77

Volcanic rock Upland Frigid Ochric R Horizon Loamy 5-10 Stony Well 77S
Volcanic rock Upland Frigid Ochric R Horizon L. skeletal 5-10 V. stony, Well 77SS
Volcanic rock Upland Mesic Mollic R Horizon Loamy 5-10 Nonstony Well 384
Volcanic rock Upland Mesic Mollic R Horizon Loamy 5-10 Stony Well 384S
Volcanic rock Upland Mesic Mollic R Horizon L. skeletal 5-10 V. stony Well 384S
Volcanic rock Upland Frigid Mollic R Horizon Loamy 5-10 Stony Well 84S
Volcanic rock Upland Frigid Mollic R Horizon L. skeletal 5-10 V. stony Well 84SS
Volcanic rock Upland Mesic Ochric Cambic F. loamy 10-20 Nonstony Well 375
Volcanic rock Upland Mesic Ochric Cambic F. loamy 10-20 Stony Well 375S
Volcanic rock Upland Mesic Ochric Cambic L. skeletal 10-20 V. stony Well 375SS
Volcanic rock Upland Frigid Ochric Cambic F. loamy 10-20 Nonstony Well 75
Volcanic rock Upland Frigid Ochric Cambic F. loamy 10-20 Stony Well 75S

Volcanic rock Upland Frigid Ochric Cambic L. skeletal 10-20 V. stony Well 75SS

Volcanic rock Upland Mesic Mollic Cambic F. loamy 20-40 Stony Well 481S
Volcanic rock Upland Mesic Mollic Cambic L. skeletal 20-40 V. stony Well 481SS
Volcanic rock Upland Frigid Mollic Cambic F. loamy 20-40 Nonstony Well 381

Volcanic rock Upland . Frigid Mollic Cambic F. loamy 20-40 Stony Well 381S
Volcanic rock Upland Frigid Mollic Cambic L. skeletal 20-40 V. stony Well 381SS



Table 5. A genetic key for the soil series (Continued)

Underlying Physiog- Soil Temp. Epipedon Endopedon Texture of Soil . Degree of Drainage Taxonomt
material raphy zone control sec. depth

(in)
stoniness class unit

Volcanic rock Upland Frigid Pachic Cambic F. loamy 20-40 Nonstony Well 82
Volcanic rock Upland Frigid Pachic Cambic F. loamy 20-40 Stony Well 82S

Volcanic rock Upland Frigid Pachic Cambic L. skeletal 20-40 V. stony Well 82SS

Volcanic rock Upland Mesic Ochric Argillic Fine 20-40 Nonstony Well 376

Volcanic rock Upland Mesic Ochric Argillic Fine 20-40 Stony Well 376S
Volcanic rock Upland Mesic Ochric Argillic C. skeletal 20=40 V. stony Well 376SS
Volcanic rock Upland Frigid Ochric Argillic Fine 10-20 Nonstony Well 76

Volcanic rock Upland Frigid Ochric Argillic Fine 10-20 Stony Well 76S
Volcanic rock Upland Mesic Mollic Argillic Fine 20-40 Nonstony Well 383
Volcanic rock Upland Mesic Mollic Argillic Fine 20-40 Stony Well 383S
Volcanic rock. Upland Frigid Mollic Argillic Fine 20-40 Nonstony Well 83
Volcanic rock Upland Frigid Mollic Argillic Fine 20-40 Stony Well 83S



D. Soil Classification.

A natural system of soil classification has been developed to

help soil scientists and others remember and understand the many character-
istics and relationships of the soils of the world (20, 21). The system

consists of 6 categories. Beginning with the most inclusive or most

generalized, these categories are: order; suborder; great group; subgroup;

family; and series. All the soils of the world are classified in only 10

classes at the order level, whereas, there are about 8,000 soil series in
the United States alone.

The placement of the soil series from the area into subgroups and
families is given in Table 6. The subgroup names can also be used to deter-
mine the classification at the order, suborder, and great group levels of gen-

eralization. The last word in the subgroup name is the name of the great group.
For example, Pachic Haploxerolls, Typic Haploxerolls, and Lithic Haploxerolls
are 3 different subgroups of theHaploxeroll great group. The last 2 syllables

of the great group name are the suborder name. Argids, Orthids, and Xerolls are

the most common suborders in this area. The last syllable of the suborder name
refers to the order. Argids and Orthids are both from the order, Aridisols, and

Xerolls are from the order, Mollisols.

The soils of the inventory area are classified in 4 of the 10

orders: Aridisols, Entisols, Mollisols, and Vertisols. Aridisols have

light-colored or thin surface horizons (ochric epipedons) and their soil

moisture content is below permanent wilting point for at least 60 conse-

cutive days during the period the soil is warm enough to support plant

growth. Entisols are young soils and show little or no evidence of develop-

ment of pedogenic horizons. Mollisols have dark-colored, relatively thick,

high base status, well aggregated surface horizons (mollic epipedons).
Vertisols are from fine textured parent material, high in montmorillonite,
develop large cracks during the dry season, and show evidence of churning

and mixing when swelled during the wet season.

Aridisols having an argillic horizon are Argids at the suborder

level, and those without an argillic horizon are Orthids. Well. drained

Entisols, that are not very sandy, and that are on sloping uplands are

Orthents at the suborder level. Well drained Mollisols and Vertisols that

occur in a climatic region having moist winters and dry summers are in the
suborders Xerolls and Xererts, respectively, if the soil moisture content

is below permanent wilting point for at least 60 consecutive days after June

21 (the summer solstice) and above permanent wilting point for at least 60

consecutive days after December 21 (the winter solstice). Wet Mollisols

that are mottled or gleyed in the upper subsoil are Aquolls at the suborder
level.

Argids having a duripan (silica cemented pan) below the argillic

horizon are Duragids at the great group level, and those not having a duripan

are classified as Haplargids. Orthids having simple cambic subsoil horizons

are called Camborthids. Orthents having a soil moisture condition like that

of Xerolls are classified in the Xerorthent great group. Xerolls with an
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Table 6. Placement of soil series in the natural soils classification
system

Soil series Subgroup Family

1

10

55
56
75

75SS

76

77
77SS
82
82SS
83

84

84SS

310
330
360
362

375

375SS

376
376SS

377
377SS
381
381SS
383
384
384SS
462S
481
481SS

Misc. Land Types:
96 Rock land
98 Raw sediments

Xerollic Camborthids
Cumulic Haplaquolls

Xerollic Durargids
Xerollic Durargids
Lithic Xerollic

Camborthids
Lithic Xerollic

Camborthids
Lithic Xerollic

Haplargids
Lithic Xerorthents
Lithic Xerorthents
Pachic Haploxerolls
Pachic Haploxerolls
Typic Chromoxererts
Lithic Haploxerolls
Lithic Haploxerolls
Cumulic Haplaquolls
Typic Chromoxererts
Xerollic Haplargids
Xerollic Camborthids
Lithic Xerollic

Camborthids
Lithic Xerollic

Camborthids
Xerollic Haplargids
Xerollic Haplargids

Lithic Xerorthents
Lithic Xerorthents
Typic Haploxerolls
Typic Haploxerolls
Typic Argixerolls
Lithic Haploxerolls
Lithic Haploxerolls
Xerollic Camborthids
Typic Haploxerolls
Typic Haploxerolls

Unclassified
Unclassified

Coarse-silty, mixed, mesic.
Fine-silty, mixed, calcareous,
me sic.
Fine-loamy, mixed, mesic.
Fine, montmorillonitic, mesic.

Fine-loamy, mixed, frigid.
Loamy-skeletal, mixed,
frigid.
Fine, montmorillonitic, frigid.

Fine, loamy, mixed, frigid.
Loamy-skeletal, mixed frigid.
Fine-loamy., mixed, frigid.
Loamy-skeletal, mixed, frigid.
Fine-montmorillonitic, frigid.
Loamy, mixed, frigid.
Loamy-skeletal, mixed, frigid.
Fine-silty, mixed, frigid.
Fine, montmorillonitic, mesic.
Fine, montmorillonitic, mesic.
Fine-loamy, mixed, mesic.
Fine-loamy, mixed, mesic.

Loamy-skeletal, mixed, mesic.

Fine, montmorillonitic, mesic.
Clayey-skeletal, montmorillonitic,
mesic.
Fine-loamy, mixed, mesic.
Loamy-skeletal, mixed, mesic.
Fine-loamy, mixed, frigid.
Loamy-skeletal, mixed, frigid.
Fine, montmorillonitic, mesic.
Loamy, mixed, mesic.
Loamy, skeletal, mixed, mesic.
Fine-loamy, mixed, frigid.
Fine-loamy, mixed, mesic.
Loamy-skeletal, mixed, mesic.
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argillic horizon are classified as Argixerolls; those without, as Haploxerolls.
Haplous means simple. Xererts with chromas stronger than 1.5 are called
Chromoxererts.

Camborthids, Durargids, and Haplargids that have a moisture regime
that borders on that of Xerolls are called Xerollic Camborthids, Xerollic
Durargids, and Xerollic Haplargids, respectively at the subgroup level. Those
with hard rock at depths of less than 20 inches are further modified with
the term, Lithic. Likewise, Xerorthents or any other great group that
consists of soils less than 20 inches thick over hard rock are referred to
as Lithic subgroups. Pachic Haploxerolls have mollic epipedons more than
20 inches thick, whereas Typic Haploxerolls and Typic Argixerolls have
mollic epipedons less than 20 inches thick.

Soil families are defined in terms of broad groups of soil texture,
soil mineralogy, and soil temperature. The coarse-silty family grouping is
for soils having less than 18 percent clay and less than 15 percent particles
coarser than very fine sand, or 0.1 mm. Fine silty soils are those having
between 18 and 35 percent clay and less than 15 percent particles coarser
than very fine sand. Loamy-skeletal soils have between 15 and 35 percent
clay in the fine earth fraction (less than 2.0 mm), and more than 35 percent
(by volume) of coarse fragments. Clayey-skeletal soils have more than 35
percent clay in the fine earth fraction and more than 35 percent (by volume)
coarse fragments. Fine soils have between 35 and 60 percent clay. In this
area, the soils with clayey-skeletal and fine family textural classifications
are in the montmorillonitic family grouping; the others have a mixed mineral-
ogy family classification. Soils in the mesic family grouping have a mean
annual soil temperature between 8 and 15 C (470 and 590F), and those in the
frigid grouping have a mean annual soil temperature cooler than 80C (470F).
The mean summer temperatures have to be at least 50C (90F) warmer than the
mean winter temperatures in both the mesic and frigid groupings.

Soils separated into different classes at the family level,
or at any other level above family, have to remain in separate classes at
the series level. Therefore, the loamy skeletal soils of Series 75SS, 77SS,
84SS, 375SS, etc., are classified in different series than the non-skeletal
fine-loamy 75, 77, 84, and 376 soils.

E. Vegetation of the Area

The climax plant-communities of the inventory area are usually
dominated by some kind of sagebrush. Franklin and Dyrness (4) place this
kind of vegetation in the "shrub-steppe" vegetation zone. The "shrub-steppe"
zone is characterized by: (1) being dominated by an Artemesia shrub in
nearly every community; (2) having hot, dry summers and cold winters; (3)
occurring at relatively high elevations; (4) having western juniper as a
component in most associations; and (5) having non-sod-forming bunchgrasses
in association with the sagebrush.

The vegetation of the area has been tentatively classified into
8 plant associations. These are listed in Table 7 along with the
corresponding soil series. The information in Table 7 is subject to
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Table 7. Plant associations and related soil series

Plant association Charactertistic species Characteristic soil
series

1. Artemisia tridentata/ Big sagebrush 1, 10, 360, 362, 462

Elymus Green rabbitbrush

cinereus Giant wildrye
Indian ricegrass
Sandberg bluegrass
Bluebunch wheat grass

Cheatgrass
Royal penstemon
Sulfur buckwheat

2. Artemisia Big sagebrush 55, 56

tridentata Green rabbitbrush 75, 75SS

Agropyron Sandberg bluegrass 330, 360, 362

spicatum Silky lupine 375, 375SS

Spreading phlox 376, 376SS

Nineleaf lomatium
Bigseed lomatium
Hangingpod milkvetch
Speckledpod milkvetch

462S, 481, 481SS

3. Artemisia Big sagebrush 82, 82SS

Tridentata/Festuca Green rabbitbrush 83

idahoensis Round leaved snowberry 381, 381SS, 383

Wax currant 481, 481SS

Western juniper
Idaho fescue
Bluebunch wheatgrass
Sandberg bluegrass
Prairie junegrass
Spreading phlox
Pussytoes
Arrowleaf balsamroot

375, 376

4. Artemisia arbuscula/ Low sage brush 75, 75SS, 76

Agropyron spicatum Bitterbrush 375, 375SS

Western juniper
Bluebunch wheatgrass

Sandberg bluegrass
Squirreltail
Cheatgrass
Spreading phlox

376, 376SS

Linearleaf daisy (fleabane)
Bigheaded clover
Idaho fescue
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Table 7. Plant associations and related soil series (continued)

Plant association Charactertistic species Characteristic soil
series

5. Artemisia arbuscula/ Low sagebrush 83
Festuca idahoensis Western juniper 383

Idaho fescue
Bluebunch wheatgrass
Sandberg bluegrass
Spreading phlox
Longleaf phlox
Pusseytoes
Hangingpod milkveteh
Lupine
Bigheaded clover
Yarrow
Balsamroot

6. Artemisia rigida/ Stiff sagebrush 77, 77SS, 84, 84SS
Poa secunda Sandberg bluegrass 377, 377SS

Squirreltail 384, 384SS
Cheatgrass
Bluebunch wheatgrass
Deathcamas
Bigheaded clover
Tufted phlox

7. Cercocarpus ledifolius/ Mountain mahogany 82, 82SS
Festuca idahoensis Chokecherry 381, 381SS

Quaking aspen
Big sagebrush
Bitterbrush
Snowberry
Wax currant
Wild rose
Idaho fescue
Bluebunch wheatgrass
Balsamroot
Lupine

8. Artemisia cana/ Silver sagebrush 310
Festuca idahoensis Big sagebrush

Idaho fescue
Bluebunch wheatgrass
Buttercup
Rushes
Sedges
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revision as more accurate information is obtained. Table 8 is a list of the
common plants in the inventory area (13, 26). A map of the plant associations
is included in the back of this report.

This section is concerned mainly with climax vegetation conditions.
Information about relative proportions of species in an association, vegetation
trends with respect to grazing and fire, and potential range productivity are
discussed in the section on range under Soil Use and Management.

Several taxonomic units are shown to be associated with at least 2
plant associations (Table 7). Sometimes the range for effective root depth
within a taxonomic unit is wide enough to be suitable for big sagebrush in
some areas and low sagebrush in other areas. Sometimes a soil that is less
than 20 inches deep to rock is underlain by fractured rock and other times it
is over dense bedrock. The depth to the top of a claypan, that limits effective
root depth, may range from between 10 and 18 inches, and this range apparently
is sufficient to influence the kind of sagebrush but was not used to differ-
entiate between taxonomic soil units in this soil survey. A single taxonomic
unit may be broadly enough defined to include the ecological conditions re-
quired for Idaho fescue in some areas, but not in others. These are some of
the reasons why it is possible to have more than one kind of climax plant
association on a single soil taxonomic unit. Naturally, after disturbance of
the vegetation by grazing and fire, it is likely that more than 2 plant
associations will be found on any single taxonomic soil unit.

The dominant shrubs in the plant associations are: (1) big sage-
brush on soils with an effective root depth more than 15 to 20 inches; (2)
low sagebrush on soils with an effective root depth of about 8 to 18 inches;
stiff sagebrush on soils with an effective root depth of about 5 to 10 inches;
silver sagebrush on somewhat poorly drained, moderately fine textured soils.
Overlapping ranges occur among the various species of sagebrush in controlling
effective root depth because other soil and climatic factors affect moisture
and plant nutrient utilization by plants.

Idaho fescue, bluebunch wheatgrass, and Sandberg bluegrass are the
most important native grass species. Idaho fescue has the highest moisture
requirements of the 3 and commonly occurs in areas receiving more than 12
inches of precipitation and especially on the more shady north and east facing
slopes. Sandberg bluegrass is the most drought resistant of the 3 and is
the dominant perennial grass on the most droughty sites. Bluebunch wheat-
grass is the dominant native perennial on the lower rainfall areas, so long
as the soil is deeper than 10 to 12 inches. Giant wildrye is a luxuriant
bunchgrass adapted to deep soils with high water holding capacities, such as
the alluvial soils on floodplains.

Most native perennial grasses such as bluebunch wheatgrass and Idaho
fescue, are not adapted to abusive grazing. They evolved in an environment in
which ungulates were sparsely represented.

The sagebrush species are fire sensitive and.can be temporarily
eliminated from a site by burning. The effects of grazing on sagebrush are
generally not great or indeterminant. Rabbitbrush tends to increase as the
sagebrush is decreased by fire or the perennial grasses are decreased by
overgrazing.
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Table 8. Common plants of the survey area

Common Name Scientific name

1. Trees

Chokecherry
Cottonwood, black
Juniper, western
Mountain mahogany
Ponderosa pine
Quaking aspen

Prunus virginiana
Populus trichocarpa
Juniperus occidentalis
Cercocarpus ledifolius
Pinus ponderosa
Populus tremuloides

2. Shrubs

Big sagebrush
Bitterbrush
Common serviceberry
Greasewood
Horsebrush
Low sagebrush
Rabbitbrush, green
Rabbitbrush, gray
Serviceberry
Silver sagebrush
Snowberry, round leaved
Sticky currant
Wax currant
Stiff sagebrush
Threetip sagebrush
Wild rose

3. Grasses, sedes and rushes

Bentgrass, thin
Bluegrass, big
Bluegrass, chusick
Bluegrass, Kentucky
Bluegrass, Sandberg
Brome, mountain
Brome, soft
Cheatgrass
Fescue, Idaho
Fescue, meadow
Fescue, Pacific
Giant wildrye
Indian ricegrass
Needlegrass, Thurber
Needle-and-thread
Prairie junegrass
Redtop
Saltgrass
Squirreltail
Wheatgrass, bluebunch

Artemisia tridentata
Purshia tridentata
Amelanchier alnifolia
Sarcobatus vermiculatus
Tetradymia canescens
Artemisia arbuscula
Chrysothamnus viscidiflorus
Chrysothamnus nauseosus
Amelanchier alnifolia
Artemisia cana
Symphoricarpos rotundifolius
Ribes viscosissimum
Ribes cereum
Artemisia rigida
Artemisia tridentata
Rosa pisocarpa

Agrostis diegoensis
Poa ampla
P. cusickii
L. pratenais
P. secunda
Bromus marginatus
B. mollis
B. tectorum
Festuca idahoensis
F. elatior
F. pacifica
E1 us cinereus
Oryzopsis hymenoides
Stipa thurberiana
S. comata
Koeleria cristata
Agrostis alva
Distichlis stricta
Sitanion hystrix
Agropyron spicatum
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Table 8. Common plants of the survey area (continued)

Common Name Scientific name

Wheatgrass, slender A. trachycaulum
Rush, baltic Juncus balticus

Sedge, dry meadow Carex spp.

Sedge, Nebraska C. nebraskensis

Sedge, ovalhead C. festivella

4. Forbs

Agoseris, pale Agoseris lauca

Avens Ceum sue.
Balsamroot, arrowleaf Balsamorhiza sagittata

Balsamroot, scab B. serrata
Bitterroot Lewisia redivia
Buckwheat, creamy Eriogonum heracleoides
Buckwheat, Douglas E. douglasii

Buckwheat, heatleaf E. compositum
Buckwheat, snow E. niveum
Buckwheat, sulfur E. umbellatum
Buttercup, sagebrush Ranunculus glaberrimus

Butterweed Senecio U2.
Chickweed Stellaria nitens
Clarkia Clerkia pulchella

Clover, bigheaded Tripolium macrocephalaim

Coltomia Collomia grandiflora
Daggerpod Parrya cheiranthoides
Daisey (fleabande) linearleaf Erigeron linearis

Daisey, shaggy E. concinnus
Daisey, threadleaf E. filifolius

Dandelion Taraxacum, officinale

Deathcamas Trigadenus paniculatus

Fiddleneck Amsinskia intermedia

Filaree Erodium cicutarium

Hawksbeard, tapertip Crepis acuminata
Indianwheat, woolly Plantago purshii
Kitchenweed Gayophytum ramosissimum
Larkspur, low Delphinium depauperatum
Loco, speckledpod Astragalus lentiginosus
Milkvetch, hanging pod A. filipes (stenophyllus)

Milkvetch, curvepod A. curvicarpus
Milkvetch, hillside A. collinus
Milkvetch, Howell A. howellii

Milkvetch, stiff A. conjunctus
Lomatium bares tern Lomatium nudicaule

Lomatium, salt-and-pepper L. macrocarpum

Lomatium, carrotleaf L. gormani
Lomatium, nineleaf L. triternatum
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Table 8. Common plants of the survey area (continued)

Common name Scientific name

Lupine, silky Lupinus sericeus
Lupine, velvet L. leucophyllus
Tumblemustard Sisymbrium altissimum
Onion, tapertip Alluim acuminatum
Penstemon, royal Pendtemons speciosus
Pepperweed Lepidum perfoliatum
Phlox, longleaf Phlox longifolia
Phlox, spreading P. diffusa
Phlox, tufted P. douglasii
Pussytoes Antennaria dimorpha
Rockcress Arabis sparsiflora
Salsify Tragopogon dubius
Shooting star Dodecatheon conjugeus
Stoneseed (gromwell) Lithospermum ruderale
Tarweed Media exigua
Thistle, bull Cirsuim lanceolatum
Thisle, Russian Salsola kali
Yarrow Achillea lanulosa
Yellowhell Fritillaria pudia
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Western juniper is a common associate of the big sagebrush and low
sagebrush plant associations, especially in areas receiving more than 10 to 12
inches of precipitation. In some places it is sufficiently common that a juniper
phase of the sagebrush/grass associations might be recognized. It appears to
be adapted to a wide range of soil conditions but growth rates and forms are
markedly different on the various taxonomic soil units. It is especially
"scrubby" in appearance on the very shallow Unit 77 soils. The invasion of
deteriorated sagebrush-grass rangelands by juniper is common throughout the area.

The most moist sites in the inventory area support woody plants such
as quaking aspen, mountain mahogany, and chokecherry. Bitterbrush, snowberry,
and big sagebrush occur in the understory. These areas receive more than 15
inches of precipitation and occur on north and east facing slopes. Doubtless

considerable snow accumulates in these places from the adjacent hilltops by
the prevailing westerlies in the winter.
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V. Soil Use and Management

A. Range.

Range is land on which the plant community is composed principally
of native grasses, forbs, and shrubs valuable for forage in sufficient quantity
to justify grazing use (17). Essentially, all of the public land in the inventory
area is rangeland. A few areas used for grazing could be developed for growing
crops but generally the soils are too droughty, too steep, or too stony for
producing crops.

Prior to about 1900, the native plants of the area consisted mainly
of shrubs and bunchgrasses, such as Idaho fescue on the more moist sites and
bluebunch wheatgrass on the drier sites. Now, sagebrush and annual grasses,
especially cheatgrass, dominate throughout much of the range, and herbage
production is commonly less than half of what could be produced if the best
grasses of the original plant community were re-established.

1. Range sites and condition classes.

The soils of the inventory area have been grouped into 14 range sites.
A range site is land used primarily for grazing by livestock that is similar
with respect to (1) kinds and amounts of original vegetation, (2) potential
yields, and (3) needs for conservation practices (13).

The original plant community, or vegetation, on a range site serves
as a standard for judging how the plant community has responded in the past
to certain factors such as grazing, fire, and drought. The present plant

community compared to that of the original is expressed as range condition.
There are 4 range condition classes.

Range is considered in excellent condition when 75 percent or more
of the vegetation is of the same kind as that in the original stand; it is
in good condition if the percentage is between 50 and 75; it is in fair con-
dition if the percentage is between 25 and 50; and it is in poor condition
if the percentage is less than 25. Normally, range in excellent condition
has not been significantly affected by accelerated erosion; range in good
condition is slightly eroded; range in fair condition is moderately eroded,
and range in poor condition is severely or very severely eroded.

As the plant community on a range site begins to deteriorate, the
more desirable forage plants tend to diminish in the stand. Such plants are

called decreasers. At the time the less desirable plants increase. These

plants are called increasers., If the increasers are palatable forage plants,
they, in turn, will be reduced in the stand, and outside plants, generally
undesirable ones, will become dominant. Such plants are called invaders.
These terms are used in the descriptions of the range sites to indicate the
behavior of certain key plants both under abuse and under range recovery
programs.

The key forage plants on a range site normally are the most produc-
tive plants in the plant community and are the most palatable to livestock.
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The trend in range condition generally can be judged or predicted on the
basis of the degree of use and vigor of these key plants.

The key forage plant for one range site, however, may not be the
key forage plant for a different range site, even though it grows on both.
Sometimes, the season of use will determine which plant should be observed
in judging response to grazing. Also, the key forage plant on a site commonly
grazed by cattle cannot be used to indicate how the same plant community
should respond to grazing by sheep.

Bluebunch wheatgrass, Idaho fescue, and Sandberg bluegrass are the
principal key forage plants on the range sites in the inventory area.

Under normal climatic conditions, forage yields vary according to the
degree of deterioration of the range, but yields are also influenced by the
vigor of the key forage plants. For example, on the same range site, an area
that is in fair condition, if the plants are vigorous, may have higher yields
than an area in good condition where the forage plants are less vigorous.

Forage yields are not synonymous with herbage yields (productive
capacity). Herbage yields refer to the total yield for the growing season.
Forage yields refer only to that part of the herbage that, under normal
conditions, may be removed by grazing without causing deterioration to the
range.

2. Range problems and suitable management practices.

The common problems of range management, associated with year-long
livestock operations, in this area are (13)--

a. The need to use native forage plants efficiently to prevent
overuse or underuse.

b. The need for more and better quality spring and summer pasture
and winter feed.

c. The need to observe a safe degree of use on key forage plants
in areas that are accessible.

d. The need to determine range readiness.

e. The need to restrict grazing of key forage plants during the
growing season to allow seed to be produced and vigor to be increased.

f. The need on some areas for such range improvement and develop-
ment practices as seeding, control of brush and weeds, water development,
and fencing.

The object of all range management is to produce the highest quality
forage crop that can be converted to the greatest net value of animal products
per acre, consistent with the conservation of soil, water, and plants.
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A single management practice will not completely solve a management
problem. For example, seeding an area depleted by overgrazing will not make
the area more productive if grazing is not controlled.

Grouping range practices according to their broad purposes helps to
clarify their relationship to each other. It also is helpful in deciding
which combination of practices is needed to alleviate a specific problem.

Practices that are concerned with the management of forage plants
are designed primarily to improve the vigor, proportion, and stand of key
forage plants. They include --

a. Safe degree of use.
b. Proper season of use.
c. Range readiness.
d. Deferment of grazing.
e. Rotated deferment of grazing.

Practices that are concerned primarily with the control of livestock
movement and with where and how they graze within an area include --

a. Fencing.
b. Development of watering places.
c. Salting in underused areas and away from water.
d. Riding to prevent excessive bunching, to check the utilization

of range sites, and to move animals to good feeding areas.
e. Controlling livestock pests.
f. Constructing trails to inaccessible areas.

Practices designed primarily to speed the process of range improve-
ment normally are expensive and difficult. Nevertheless, they can contribute
tremendously to the rate of recovery or range improvement, and on responsive
sites they are good investments. They include--

a. Brush control.
b. Seeding.
c. Development of supplemental pasture areas.
d. Development of winter-feed reserves.

3. Range sites of the area.

This subsection describes each of the range sites in the area and
names the plants that are dominant if the sites are in excellent condition
and those that are most apt to increase or invade if the better grasses are
depleted. It also shows the forage yields that can be expected from sites
that are in excellent, good, fair, or poor condition, and it discusses general
management practices for conservation planning. The miscellaneous land types
were not placed in the range sites.

The names and percentages of the various kinds of plants occurring
in the original plant communities and the expected yields that are given for
each range site are based largely on extrapolation from the published reports
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of Franklin and Dyrness (4), Mayers (13), and Troeh, et al., (26) and from
field examination by district personnel.

Table 9 shows the range site for each of the soil mapping units and
summarizes estimated forage yields for the 4 condition classes. It also
lists the estimated productive capacity (herbage yield) for each taxonomic
unit.

a. Well-drained bottom range site.

This range site consists of deep, well-drained, loamy soils on small,
narrow areas along streams. Slopes are less than 7 percent. The rainfall is
from 8 to 11 inches. The site occupies about 15,466 acres, or 5.9 percent of
the inventory area. Significant areas of this site are along Stinking Water
and Little Stinking Water Creeks. Many of the soils in this range site that
are on the floodplain of the Middle Fork Malheur River are used for growing
hay.

The soils in this range site are --

1-A-1. 1 silt loam, 0 to 3 percent slopes,
1-B-2. 1 silt loam, 3 to 7 percent slopes, slightly eroded.

The original plant community is about 50 percent giant wildrye;
15 percent of other perennial grasses, such as bluebunch wheatgrass, and
Sandberg bluegrass, 10 percent perennial forbs, such as wild buckwheat,
yarrow, penstemon, and lupine, 20 percent big sagebrush; and 5 percent
green rabbitbrush.

If this site begins to deteriorate, the understory of forage grasses
decreases and is replaced by perennial forbs and shrubs.

If it deteriorates further, such annuals as cheatgrass, tarweed,
tumblemustard, and china lettuce invade. If there is severe deterioration,
giant wildrye is replaced by shrubs, annual grasses, and both annual and
perennial forbs.

As this site begins to improve from a deteriorated condition, a
great deal of squirreltail will be present, giant wildrye shows signs of
increased vigor by producing more and longer leaves, more seedstalks, and
layer clumps, and some annuals are replaced by perennial forbs. As giant
wildrye becomes re-established in the stand, it replaces some of the squirrel-
tail perenial forbs. Once deep-rooted shrubs are established, however, they
will persist unless killed by chemicals or other means.

Giant wildrye is the major forage plant on this site. The estimated
average acre yield of usable air-dried forage is about 1,200 to 1,500 pounds if
the range is in excellent condition; 1,000 to 1,200 pounds if the range is in
good condition; 800 to 1,000 if the range is in fair condition; and 100 to 800
pounds if the range is in poor condition.

If this site is grazed by cattle and horses during the growing season
and before seedheads form, an 8 to 10 inch stubble of giant wildrye should be
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Table 9. Range productivity and degree of limitation for reseeding and trampling of the soils

Range productivity (lbs. foragJcre) Estimated productive Degree of limitation for:
Soil Range condition class Capacity (lbs A) Reseeding Trampling Range site
Symbol Excellent Food fair Poor

1-A-1 1,200-1,500 1,000-1,200 800-1,000 100-800 1,500 Slight Moderate a
1-B-2 1.200-1,500 1,000-1,200 800-1,000 100-800 1,500 Slight Moderate a
10-A-1 500-1,000 400-800 300-500" 200-300 800 Slight Severe b
55-A-1 400-800 300-700 200-600 100-200 800 Slight Moderate c
56-A-1 400-800 300-700 200-600 100-200 800 Slight Moderate c
56-B-2 400-800 300-700 200-600 100-200 800 Slight Moderate c
56-C-2 400-800 300-700 200-600 100-200 800 Slight Moderate e

75-B-2 200-350 100-250 50-150 20-75 350 Moderate Moderate g
75-C-2 200-350 100-250 50-150 20-75 350 Moderate Moderate g
75-D-2 200-350 100-250 50-150 20-75 350 Moderate Moderate g
75S-A-1 200-350 100-250 50-150 20-75 350 Moderate Moderate g
75S-B-2 200-350 100-250 50-150 20-75 350 Moderate Moderate g
755-C-2 200-350 100-250 50-150 20-75 350 Moderate Moderate g
75S-D-3 200-350 100-250 50-150 20-75 350 Moderate Moderate g
75S-E-2 200-350 75-200 40-125 20-50 350 Severe Moderate h
75S-E-3 200-350 75-200 40-125 20-50 350 Severe Moderate h
75S-F-3 200-350 75-200 40-125 20-50 350 V. severe Moderate h
7SSS-B-2 200-450 100-250 50-150 20-75 450 V. severe Moderate g
7SSS-D-2 200-450 100-250 50-150 20-75 450 V. severe Moderate g
75SS-E-2 200-450 100-250 50-150 20-75 450 V. severe Moderate h

76A-1 275-550 150-350 70-200 25-100 550 Moderate Moderate i
76-B-2 275-550 150-250 70-200 25-100 550 Moderate Moderate i
76-C-2 275-550 150-350 70-200 25-100 550 Moderate Moderate i
76-C-3 275-550 150-350 70-200 25-100 550 Moderate Moderate 1
76S-B-2 275-550 150-350 70-200 25-100 550 Moderate Moderate i
765-C-2 275-550 150-350 70-200 25-100 550 Moderate Moderate i
76S-C-3 275-550 150-350 70-200 25-100 550 Moderate Moderate i
76S-D-2 275-550 150-250 70-200 25-100 550 Moderate Moderate i
76S-E-2 275-550 150-350 70-200 25-100 550 Severe Moderate i
76S-E-3 275-550 150-350 70-200 25-100 550 Severe Moderate i
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Table 9. Range productivity and degree of limitation for reseeding and trampling of the soils (Continued)

Range productivity (lbs. forage/acre) Estimated productive Degree of limitation for:
Soil Range condition class Capacity (lbs/A) Reseeding Trampling Range site
Symbol Excellent good fair Poor

77-B-2 100-200 75-100 50-75 10-50 200 Severe Moderate f
77S-A-1 100-200 75-100 50-75 10-50 200 Severe Moderate f
77S-B-2 100-200 75-100 50-75 10-50 200 Severe Moderate f
77S-C-2 100-200 75-100 50-75 10-50 200 Severe Moderate f
77SS-B-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
77SS-C-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
77SS-D-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
82-B-1 400-800 300-700 200-350 50-200 800 Slight Moderate m
82-C-2 400-800 300-700 200-350 50-200 800 Slight Moderate m
82-D-2 400-800 300-700 200-350 50-200 800 Moderate Moderate m
82S-D-2 400-800 300-700 200-350 50-200 800 Moderate Moderate m
92S-E-2 400-800 300-700 200-350 50-200 800 Severe Moderate n
82S-F-2 400-800 300-700 200-350 50-200 800 V. severe Moderate n
82SS-E-2 400-800 300-700 200-350 50-200 800 V. severe Moderate U,
82SS-F-2 400-800 300-700 200-350 50-200 800 V. severe Moderate n

83-B-2 500-900 400-700 150-500 100-300 600 Slight Moderate 1
83-C-2 500-900 400-700 150-500 100-300 600 Slight Moderate 1
83-D-2 500-900, 400-700 150-500 100-300 600 Moderate Moderate 1
83-E-2 500-900 400-700 150-500 100-300 600 Severe Moderate k
83S-B-2 500-900 400-700 150-500 100-300 600 Moderate Moderate 1
83S-C-2 500-900 400-700 150-500 100-300 600 Moderate Moderate 1
83S-D-2 500-900 400-700 150-500 100-300 600 Moderate Moderate 1
83S-E-2 500-900 400-700 150-500 100-300 600 Severe Moderate k

84S-A-1 100-150 50-100 25-50 10-30 150 Severe Moderate f
84S-B-2 100-150 50-100 25-50 10-30 150 Severe Moderate f
84S-C-2 100-150 50-100 25-50 10-30 150 Severe Moderate f
84S-D-2 100-150 50-100 25-50 .10-30 150 Severe Moderate f
84SS-B-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
84SS-C-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
84SS-D-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
96-C-1 50-100 30-75 25-40 10-30 100 V. severe Slight
96-D-1 50-100 30-75 25-40 10-30 100 V. severe Slight



Table 9. Range productivity and degree of limitation for reseeding and trampling of the soils (Continued)

Range productivity (lbs. forage acre) Estimated productive Degree of limitation for:
Soil Range condition class Capacity (lbs/A) Reseeding Trampling Range site
Symbol Excellent good fair Poor

96-E-1 50-100 30-75 25-40 10-30 100 V. severe Slight
96-F-1 50-100 30-75 25-40 10-30 1.00 V. severe Slight

98-D-1 50-100 30-75 25-40 10-30 100 V. severe Variable
98-E-1 50-100 30-75 25-40 10-30 100 V. severe Variable
98-F-1 50-100 30-75 25-40 10-30 100 V. severe Variable

310-A-1 500-1,000 400-800 300-500 200-300 1,000 Slight Severe b
330-C-2 450-800 400-800 275-500 150-250 800 Slight Severe d
360-A-1 650-1,050 400-800 275-500 150-250 1,050 Slight Moderate d
360-B-2 650-1,050 400-800 275-500 150-250 1,050 Slight Moderate d
360-B-3 650-1,050 400-800 275-500 150-250 1,050 Slight Moderate d
360-C-2 650-1,050 400-800 275-500 150-250 1,050 Slight Moderate d
360-C-3 650-1,050 400-800 275-500 150-250 1,050 Slight Moderate d
360-D-2 650-1,050 400-800 275-500 150-250 1,050 Moderate Moderate d
360-D-3 650-1,050 400-800 275-500 150-250 1,050 Moderate Moderate d
360-E-2. 600-1,050 400-800 275-575 150-250 1,050 Severe Moderate e
362-8-3 550-900 300-700 175-400 50-200 900 Slight Severe d
362-C-3 550-900 300-700 175-400 50-200 900 Slight Severe d
362-C-4 550-900 300-700 175-400 50-200 900 Slight Severe d
362-D-3 550-900 300-700 175-400 50-200 900 Moderate Severe d
362-D-4 550-900 300-700 175-400 50-200 900 Moderate Severe d
362-D-5 550-900 300-700 175-400 50-200 900 Moderate Severe d
362-E-4 500-900 350-700 175-400 50-200 900 Severe Severe e
362-E-5 500-900 350-700 175-400 50-200 900 Severe Severe e
362S-D-4 550-900 300-700 175-400 50-200 900 Moderate Severe d
362S-E-4 500-900 350-700 175-400 50-200 900 Severe Severe e
362S-F-4 500-900 350-700 175-400 50-200 900 V. severe Severe e
362S-F-5 500-900 350-700 175-400 50-200 900 V. severe Severe e

375-C-3 200-400 100-250 50-150 20-75 400 Moderate Moderate g
375-D-2 200-400 100-250 50-150 20-75 400 Moderate Moderate g
375-D-3 200-400 100-250 50-150 20-75 400 Moderate Moderate g
375S-E-2 150-400 100-250 50-150 20-75 400 Severe Moderate h



Table 9. Range productivity and degree of limitation for reseeding and trampling of the soils (Continued)

Range productivity (lbs. forage/acre) Estimated productive Degree of limitation for:
Soil Range condition class Capacity (lbs/A) Reseeding Trampling Range site
Symbol Excellent good fair Poor

375S-E-3 200-400 100-250 50-150 20-75 400 Severe Moderate
375SS-C-2 200-400 100-250 50-150 20-75 400 V. severe Moderate g
375SS-D-3 200-400 100-250 50-150 20-75 400 V. severe Moderate g
375SS-F-2 200-400 100-250 50-150 20-75 400 V. severe Moderate h

376-B-2 450-800 200-600 75-300 50-150 800 Slight Moderate j
376-C-2 450-800 200-600 75-300 50-150 800 Slight Moderate j
376-D-2 450-800 200-600 75-300 50-150 800 Moderate Moderate 3
376-D-3 450-800 200-600 75-300 50-150 800 Moderate Moderate j376-E-2 400-800 200-500 75-300 50-150 800 Severe Moderate k
376-E-3 400-800 200-500 75-300 50-150 800 Severe Moderate k
376-B-2 450-800 200-600 75-300 50-150 800 Moderate Moderate j
376S-C-2 450-800 200-600 75-300 50-150 800 Moderate Moderate 3
376S-D-2 450-800 200-600 75-300 50-150' 800 Moderate Moderate 3
376S-E-2 400-800 200-500 75-300 50-150 800 Severe Moderate k
376S-E-3 400-800 200-500 75-300 50-150- 800 Severe Moderate k
376SS-C-2 450-800 200-600 75-300 50-150 800 V. severe Moderate 3
376SS-D-2 450-800 200-600 75-300 50-150 800 V. severe Moderate 3
376SS-D-3 450-800 200-600 75-300 50-150 800 V. severe Moderate 3

3775-B-2 60-100 30-75 25-40 10-30 100 Severe Moderate f
377S-C-2 60-100 30-75 25-40 10-30 100 Severe Moderate f
377S-D-2 60-100 30-75 25-40 10-30 100 Severe Moderate f
377S-E-2 60-100 30-75 25-40 10-30 100 Severe Moderate f
377SS-B-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
377SS-C-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
377SS-D-2 60-100 30-75 25-40 10-30 100 V. severe Moderate f
381-8-2 400-750 200-650 75-350 50-200 750 Slight Moderate m
381-C-2 400-750 200-650 75-350 50-200 750 Slight Moderate m
381-D-2 400-750 200-650 75-350 50-200 750 Moderate Moderate m
381S-C-2 400-750 200-650 75-350 50-200 750 Moderate Moderate m
381S-D-2 400-750 200-650 75-350 50-200 750 Moderate Moderate m
381S-E-2 400-750 200-600 75-300 50-150 750 Severe Moderate n

h



Table 9. Range productivity and degree of limitation for reseeding and trampling of the soils (Continued)

Range productivity (lbs. forage acre) Estimated productive Degree of limitation for:
Soil Range condition class Capacity (lbs/A) Reseeding Trampling Range site
Symbol Excellent good fair Poor

-3815-F-2 400-750 200-600 75-300 50-150 750 V. severe Moderate n
381SS-D-2 400-700 200-650 75-350 50-200 700 V. severe Moderate m
381SS-E-2 400-700 200-600 75-300 50-150 700 V. severe Moderate n
381SS-F-2 400-700 200-600 75-300 50-150 700 V. severe Moderate n

383-B-2 500-1,150 400-900 150-500 100-300 1,150 Slight Moderate 1
383-C-2 500-1,150 400-900 150-500 100-300 1,150 Slight Moderate 1
383-D-2 500-1,150 400-900 150-500 100-300 1,150 Moderate Moderate 1
383-D-3 500-1,150 400-900 150-500 100-300 1,150 Moderate Moderate 1
383S-B-2 500-1,150 400-900 150-500 100-300 550 Moderate Moderate 1
3835-C-2 500-1,150 400-900 150-500 100-300 550 Moderate Moderate 1
3835-D-2 500-1,150 400-900 150-500 100-300 550 Moderate Moderate 1
383S-E-2 400-550 200-500 75-300 50-150 550 Severe Moderate k

384-C-2 100-150 50-100 25-50 10-30 150 Severe Moderate f
384S-B-2 100-150 50-100 25-50 10-30 150 Severe Moderate f
3845-C-2 100-150 50-100 25-50 10-30 150 Severe Moderate f
384S-D-2 100-150 50-100 25-50 10-30 150 Severe Moderate f
38455-8-2 100-150 50-100 25-50 10-30 150 V. severe Moderate f

4625-E-4 600-1,050 450-800 375-500 40-300 1,050 Severe Severe e
462S-F-4 300-500 150-300 75-200 40-100 550 V. severe Severe 1

4815-E-2 400-700 200-600 75-300 50-150 700 Severe Moderate n
481SS-E-2 400-700 200-600 75-300 50-150 700 V. severe Moderate n
481SS-E-3 400-700 200-600 75-300 50-150 700 V. severe Moderate n
481SS-F-2 400-700 200-600 75-300 50-150 700 V. severe Moderate n
481SS-F-3 400-700 200-600 75-300 50-150 700 V. severe Moderate n



left. If it is grazed only late in fall, a 6 to 8-inch stubble of giant wild-
rye should be left. Most areas of this site are too small to be fenced off
and are used with adjacent upland sites. The areas of this range site could
be considered sacrifice areas because generally they are close to water for
livestock. A safe degree of use should be determined only for the nearby
upland sites.

This site is best suited to grazing in summer and in fall. The site
is ready for grazing when the giant wildrye has 24 to 30 inches of new leaf
growth. It should not be used to determine when livestock should be permitted
to graze the range in spring.

The seeding of forage plants for summer and fall grazing is practical
if the areas are severely depleted and are large enough to make up a grazing
unit.

b. Wet meadow range site.

This range site consists of somewhat poorly drained, medium, and
moderately fine-textured soils on level alluvial plains and basin floors.
They are deep soils, have a high available holding capacity and remain moist
in the lower subsoil at all times. This site is very minor. It occupies
about 504 acres and 0.2 percent of the area. Some areas are at elevations
above 4,500 feet and other areas are below 4,000 feet.

The two soils in this range site are --

10-A-1. 10 silt loam, 0 to 3 percent slopes.
310-A-1. 310 silty clay loam, 0 to 3 percent slopes.

The original plant community of the high elevation areas is about
40 percent silver sage; 5 percent big sagebrush; 5 percent rabbitbrush; 40
percent grasses and sedges; and 10 percent forbs, including buttercup, bed-
straw, geranium, iris and hawkweed. The plant community of the medium tex-
tured areas at lower elevations is about 80 percent sedges and grasses and
20 percent forbs and shrubs.

Because of the lack of palatable forage, this site generally is
not grazed enough by cattle to cause it to deteriorate below the fair
condition. Forage yields are relatively high in late summer and fall because
of the high water table. The estimated average acre yield of usable air-dried
forage is 500 to 1,000 pounds if the condition of the range is excellent;
400 to 800 pounds if the range condition is good; 300 to 500 pounds if the
range condition is fair; and 100 to 200 pounds if the range condition is poor.

Most areas of this site are too small to be fenced off and are used
with surrounding sites for grazing. These areas could be considered sacrifice
areas because they are generally close to water for livestock. They should not
be used to determine a safe degree of use for the surrounding sites, nor to
determine when the range is ready for grazing. They are subject to damage by
trampling during most of the growing season because of the relatively high
water table.
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c. Terrace - Aridisol Range Site

This range site consists of light colored, moderately fine and
fine textured soils overlying a cemented gravelly duripan. They are on
nearly level to gently sloping terraces adjacent to the floodplains of
Stinking Water Creek and Middle Fork Malheur River. Depth to the pan is
between 20 and 30 inches. The available water holding capacity of the root
zone is low. This site occupies about 2,747 acres, or 1.1 percent of the
inventory area.

The soils in this range site are--

55-A-1. 55 silt loam, 0 to 3 percent slopes.
56-A-1. 56 silt loam, 0 to 3 percent slopes.
56-B-2. 56 silt loam, 3 to 7 percent slopes.
56-C-2. 56 silt loam, 7 to 12 percent slopes.

The original plant community is about 50 percent bluebunch
wheatgrass; 20 percent Sandberg bluegrass; 10 percent perennial forbs,
such as yarrow, phlox, daisy, and pussytoes, and 20 percent shrubs such
as big sagebrush and rabbitbrush.

If this site begins to deteriorate as a result of grazing by
cattle, bluebunch wheatgrass decreases and replaced by Sandberg bluegrass.
If it deteriorates further, rabbitbrush and big sagebrush increase, and
such annuals as cheatgrass and filaree invade. Severe deterioration may
eliminate the bluebunch bluegrass and allow Sandberg bluegrass, cheatgrass,
rabbitbrush, and big sagebrush to become dominant.

If deterioration results primarily from grazing by sheep, Sandberg
bluegrass decreases. If there is severe deterioration, the bluegrass
understory is nearly eliminated and cheatgrass occupies the space between
large clumps of bluebunch wheatgrass.

As this site begins to improve from a deteriorated condition,
existing forage grasses show signs of increased vigor by producing more
and longer leaves and more seedstalks; Sandberg bluegrass becomes established
particularly under the protection of shrubs and litter accumulates on the
soil surface especially around clumps of grass.

Bluebunch wheatgrass is the major forage plant on this site.
Sandberg bluegrass is important for sheep. The estimated average acre
yield of usable air-dried forage is 400 to 800 pounds if the range is in
excellent condition; 300 to 700 pounds if the range is in good condition;
200 to 600 pounds if the range is in fair condition and 100 to 200 pounds
if the range is in poor condition.

If this site is grazed by cattle, bluebunch wheatgrass is the key
forage plant. If this site is grazed by sheep, Sandberg bluegrass is the
key forage plant. -Spring grazing should be terminated early enough to
allow formation of seedstalks.
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This site is best suited to grazing in spring and fall. Most
areas of this site are too small to be fenced off and are used with adjacent
bottom and upland sites.

This site is ready for grazing when bluebunch wheatgrass has 6 to
8 inches of new leaf growth and the soil is in such condition that neither
it nor the plant community will be damaged by trampling.

If this site is in poor or fair condition it is suitable for
seeding to drought-resistant forage grasses.

d. Rolling Lacustrine Sediments, Aridisols, Range Site.

This range site mainly consists of light-colored moderately deep,
moderately fine to fine textured soils on uplands underlain by unconsolidated
and semi-consolidated lacustrine sediments. Surface soil textures are commonly
silt foams and silty clay foams although a few areas have a clay textured
surface layer. Subsoil textures are generally silty clay loam, silty clay,
or clay. The available water holding capacity in the rooting zone is mod-
erate. Slopes range from 1 to 20 percent. Precipitation averages from
8 to 11 inches. This site occupies 48,247 acres, or 18.5 percent of the
inventory area.

The soils in this range site are:

330-C-2 330 clay, 7 to 12 percent slopes, slightly eroded.
360-A-1 360
360-B-2 360
360-B-3 360
360-C-2 360
360-C-3 360
360-D-2 360
360-D-3 360

silt loam, 0 to 3 percent slopes, stable.
silt loam, 3 to 7 percent slopes, slightly eroded.
silt loam, 3 to 7 percent slopes, moderately eroded.
silt loam, 7 to 12 percent slopes, slightly eroded.
silt loam, 7 to 12 percent slopes, moderately eroded.
silt loam, 12 to 20 percent slopes, slightly eroded.
silt loam, 12 to 20 percent slopes, moderately eroded.

362-B-3 362 silty clay loam, 3 to 7 percent slopes, moderately
eroded.

362-C-3 362 silty clay loam, 7 to 12 percent slopes, moderately
eroded.

362-C-4 362 silty clay loam, 7 to 12 percent slopes, serverely
eroded.

362-D-3 362 silty clay loam, 12 to 20 percent slopes, moderately
eroded.

362-D-4 362 silty clay loam, 12 to 20 percent slopes, severely
eroded.

362-D-5 362 silty clay loam, 12 to 20 percent slopes, very
severely eroded.

362S-D-4 362 stony silty clay loam, 12 to 20 percent slopes,
severely eroded.
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The original plant community is about 40 percent bluebunch wheat-
grass, 15 percent Sandberg bluegrass, 5 percent giant wildrye, 5 percent
squirreltail, 10 percent perennial forbs (yarrow, lupine, phlox, daisy,
pussytoes, buckwheat, and milkvetch), and 25 percent shrubs (big sagebrush,
gray rabbitbrush and bitterbrush).

If the site begins to deteriorate as a result of grazing by
cattle, bluebunch wheatgrass decreases and is replaced by Sandberg bluegrass.
If it deteriorates further, it is invaded by annuals such as cheatgrass,
filaree and tarweed, and by such shrubs as big sagebrush, gray and green
rabbitbrush. Severe deterioration nearly eliminates the forage bunchgrasses
and allows annual grasses and forbs and shrubs to become dominant.

If deterioration is caused primarily by grazing sheep, Sandberg
bluegrass decreases. If there is severe deterioration, the perennial
grass understory is nearly eliminated and cheatgrass and shrubs invade.

As this site begins to improve from a deteriorated condition,
the existing forage grasses show signs of increased vigor by producing
more and longer leaves and seed stocks; Sandberg bluegrass becomes estab-
lished in barren spots; bluebunch wheatgrass eventually becomes established
and litter accumulates and protects the soil and seedlings.

Bluebunch wheatgrass and giant wildrye are the major forage
plants for cattle on this site. Sandberg bluegrass is important for sheep.
The estimated average acre yield of usuable air-dried forage is 500 to 1050
pounds if the range is in excellent condition; 300 to 800 pounds if the
range is in good condition; 175 to 500 pounds if the range is in fair con-
dition and 50 to 250 pounds if the range is in poor condition.

If this site is grazed by cattle, bluebunch wheatgrass is the
key forage plant. If the site is grazed by sheep, Sandberg bluegrass is
the key forage plant. Spring grazing should be terminated early enough to
allow the formation of seedstalks.

This site is best suited to grazing in spring and fall. The site

is ready for grazing when bluebunch wheatgrass has 6 to 8 inches of new
leaf growth and the soil is in such condition that neither it nor the plant
community will be damaged by trampling.

This site is well suited to the seeding of forage plants.

Water is commonly available for livestock and wildlife in nearby
permanent streams. In other places, it can be made available by developing
natural springs, drilling wells, or by building reservoirs in shallow
drainageways within the site.
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e. Steep Lacustrine, Sediments, Aridisols Range Site.

This range site consists of light colored, moderately deep, moder-
ately fine to fine textured soils from lacustrine sediments on steep and
very steep areas along drainageways or on the sides of mesas. Many areas
are severely eroded. The available water holding capacity is moderate.
Precipitation ranges from 9 to 12 inches. Slopes range from 20 to 65 per-
cent. This site occupies 15,220 acres, or 5.8 percent of the inventory area.
It is associated with the Rolling Lacustrine Range Site. Some areas on the
sides of mesas are stony and are mixed with materials from basalt bedrock.
Most areas are on slopes facing south, southwest or west.

The soils in this range site are:

360-E-2 360 silt loam, 20 to 30 percent slopes, slightly eroded.
362-E-4 362 silty clay loam, 20 to 30 percent slopes, severely

eroded.
362-E-5 362 silty clay loam, 20 to 30 percent slopes, very

severely eroded.
362S-E-4 362 stony silty clay loam, 20 to 30 percent slopes,

severely eroded.
362S-F-4 362 stony silty clay loam, 30 to 65 percent slopes,

severely eroded.
362S-F-5 362 stony silty clay loam, 30 to 65 percent slopes,

very severly eroded.
462S-E-4 462 stony silty clay loam, 20 to 30 percent slopes,

severely eroded.
462S-F-4 462 stony silty clay loam, 30 to 65 percent slopes,

severely eroded.

The original plant community is about 40 percent bluebunch wheat-
grass; 20 percent Sandberg bluegrass; 10 percent perennial forbs, such as,
buckwheat, yarrow, arrowleaf balsamroot, daisy phlox, and pussytoes, and
30 percent of such shrubs as big sagebrush, gray rabbitbrush, and match-
weed. Idaho fescue does not grow on this site. Giant wildrye may be found
on the lower slopes where there are better soil moisture relationships.

If this site begins to deteriorate as a result of grazing by cattle,
bluebunch wheatgrass.decreases and is replaced by Sandberg bluegrass. If it
deteriorates further, such annuals as cheatgrass, fiddleneck, Russian thistle,
and filaree, and shrubs and perennial forbs increase. Severe deterioration
may eliminate bluebunch wheatgrass and allow annual grasses, forbs of low
forage value, and shrubs to become dominant.

If deterioration is caused primarily by grazing sheep, Sandberg blue-
grass decreases. If there is severe deterioration, the understory of Sandberg
bluegrass and forbs is nearly eliminated and the ground is left bare between
clumps of bluebunch wheatgrass and shrubs.
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As this site begins to improve from a deteriorated condition, exist-
ing bunchgrasses show signs of increased vigor by producing more and longer
leaves and more seedstalks; Sandberg bluegrass becomes established in barren
spots; bluebunch wheatgrass becomes established particularily under shrubs,
and litter accumulates especially around clumps of grasses.

If this site and the rolling Lacustrine Range site occur together
in a pasture, this steeper site is grazed less readily by livestock and,
consequently, deteriorates more slowly and recovers more rapidly. If both

sites are subjected to the same kind and intensity of grazing, however, this
steeper site will deteriorate more rapidly because erosion is more severe.
The areas where the lacustrine sediments are high in diatomaceous earth are
especially subject to accelerated erosion and rapid deterioration of range
condition.

Bluebunch wheatgrass is the major forage plant on this site. Sand-

berg bluegrass is important for sheep. The estimated average acre-yield of
usable air-dried forage is 600 to 1,050 pounds if the range is in excellent
condition; 300 to 800 pounds if the range is in good condition; 175 to 300
pounds if the range is in fair condition; and 50 to 250 pounds if the range
is in poor condition.

If this site and a significant acreage of less strongly sloping
sites occur together in a pasture, the estimated forage yields on this
steep site should be adjusted downward. Otherwise, the stocking rate will
be too high and the less strongly sloping sites will be overgrazed before
the forage on this site is used. Livestock will make little use of the
forage on the steeper portions of this site during hot, dry, weather, there-
fore, in a pasture used only for summer grazing the potential forage yields
on this site should not be included in the determination of yield for the
entire pasture. This site is best suited for grazing in spring and fall.

If this site is grazed by cattle, bluebunch wheatgrass is the key
forage plant. If this site is grazed by sheep, Sandberg bluegrass is the
key forage plant. Spring grazing should be terminated early enough to allow
the formation of seedstalks.

This site is ready for grazing when bluebunch wheatgrass has 6 to
8 inches of new leaf growth and the soil is in such condition that neither
it nor the plant community will be damaged by trampling. In places where
this site occurs as areas large enough to form practical grazing units, or
it is adjacent to other steep south facing sites that can be combined with
it, these units could be fenced off from sites that have an alternate season
of use.

Most areas of this site are too steep to be seeded with a range-
land drill.

A few springs occur in this range site that can provide water for
livestock when developed. Sites for reservoirs are rare on the steep slopes
of this site.
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f. Very shallow, Loamy Range Site.

This site consists of very shallow, loamy soils with very low
water holding capacities. Most areas are stony and very stony. The
annual precipitation is 8 to 14 inches. Slopes range from 1 to 20 percent.
The site occupies about 24,839 acres or 9.5 percent of the inventory area.
The soils of this site are mainly above 4,000 feet and most are along the
western boundary of the inventory area.

The soils in this range site are:

77-B-2 77 loam, 3 to 7 percent slopes, slight eroded.
77S-A-1 77 stony loam, 0 to 3 percent slopes.
77S-B-2 77 stony loam, 3 to 6 percent slopes, slightly eroded
77S-C-2 77 stony loam, 7 to 12 percent slopes, slightly eroded.
77SS-B-2 77 very stony loam, 3 to 7 percent slopes, slightly

eroded.
77SS-C-2 77 very stony loam, 7 to 12 percent slopes, slightly

eroded
77SS-D-2 77 very stony loam 12 to 20 percent slopes, slightly

eroded.
84S-A-1 84 stony loam, 0 to 3 percent slopes.
84S-B-2 84 stony loam, 3 to 7 percent slopes, slightly eroded
84S-C-2 84 stony loam, 7 to 12 percent slopes, slightly eroded.
84S-D-2 84 stony loam, 12 to 20 percent slopes, slightly eroded.
84SS-B-2 84 stony (very) loam, 3 to 7 percent slopes, slightly

eroded.
84SS-C-2 84 very stony loam, 7 to 12 percent slopes, slightly

eroded.
84SS-D-2 84 very stony loam, 12 to 20 percent slopes, slightly

eroded.
3775-B-2 377 stony loam, 3 to 7 percent slopes, slightly eroded.
377S-C-2 377 stony loam 7 to 12 percent slopes, slightly eroded.
377S-D-2 377 stony loam, 12 to 20 percent slopes, slightly eroded.
377S-E-2 377 stony loam, 20 to 30 percent slopes, slightly eroded.
377SS-B-2 377 very stony loam, 3 to 7 percent slopes, slightly

eroded.
377SS-C-2 377 very stony loam, 7 to 12 percent slopes, slightly

eroded.
377SS-D-2 377 very stony loam, 12 to 20 percent slopes, slightly

eroded.
384-C-2 384 loam, 7 to 12 percent slopes, slightly eroded.
384S-B-2 384 stony loam, 3 to 7 percent slopes, slightly eroded.
384S-C-2 384 stony loam, 7 to 12 percent slopes, slightly eroded.
384S-D-2 384 stony loam, 12 to 20 percent slopes, slightly eroded.
384SS-B-2 384 very stony loam, 3 to 7 percent slopes, slightly

eroded.
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The original plant community is about 40 percent Sandberg bluegrass,
5 percent bluebunch wheatgrass, 5 percent perennial forbs (phlox, monkey
flower, death camas), and 50 percent stiff sagebrush. If this site deterior-
ates, the Sandberg bluegrass decreases, the bluebunch wheatgrass is eliminated
and stiff sage brush and forbs increase. Few perennial plants invade because
their growth is restricted by the shallowness and associated very low water
holding capacity of the soil. Bluebunch wheatgrass is found only on inclu-
sions where the soil depth exceeds 10 to 15 inches.

As this site improves from a deteriorated condition, Sandberg
bluegrass increases in bare areas, particularily under shrubs.

This site is generally not grazed enough by cattle to cause it to
deteriorate below the good condition because of the low foliage and short
season for Sandberg bluegrass. However, if it is heavily grazed by sheep,
in both spring and late fall the Sandberg bluegrass is nearly eliminated and
except for stiff sagebrush most of the ground is left bare.

Sandberg bluegrass is the principal forage plant. For the short
time in spring or late fall during which this site can be grazed, the
estimated yield of usable air-dried forage condition is 60 to 200 pounds if
the range is in excellent condition; 30 to 100 pounds if the range is in
good condition; 25 to 50 pounds if the range is in fair condition and 10 to
30 pounds if the range is in poor condition.

If this site is grazed by cattle, the forage produced is limited
in amount and is available for a short period of time. This site should
not be used as a basis for determining degree of use, range readiness, or
season of use. Reseeding is impractical on these very shallow and generally
stony and very stony soils.

Areas along small drainageways can be used as sites for ponds to
provide seasonal water for livestock and wildlife.

g. Rolling Shallow Loamy, Aridisol Range Site.

This range site consists of light-colored, shallow weakly devel-
oped loams and stony loams overlying volcanic rocks on slopes ranging
from 1 to 20 percent. Annual precipitation averages 8 to 14 inches. Th-s
site occupies about 12,584 acres, or 4.8 percent of the inventory area.
Some areas are on plateaus above 4,500 feet. Other areas are on rolling
uplands, west of Middle Fork Malheur River below 4,000 feet. Many areas
are stony or very stony. Available water holding capacity of the root zone
is low.
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The soils in this site are:

75-B-2 75 loam, 3 to 7 percent slopes, slightly eroded.
75-C-2 75 loam, 7 to 12 percent slopes, slightly eroded.
75-D-2 75 loam, 12 to 20 percent slopes, slightly eroded.
75S-A-1 75 stony loam, 0 to 3 percent slopes.
75S-B-2 75 stony loam, 3 to 7 percent slopes, slightly eroded.
75S-C-2 75 stony loam, 7 to 12 percent slopes, slightly eroded.
75S-D-3 75 stony loam, 12 to 20 percent slopes, moderately eroded.
75SS-B-2 75 very stony loam, 3 to 7 percent slopes, slightly eroded.
75SS-D-2 75 very stony loam, 12 to 20 percent slopes, slightly

eroded.
375-C-3 375 loam, 7 to 12 percent slopes, moderately eroded.
375-D-2 375 loam, 12 to 20 percent slopes, slightly eroded.
375-D-3 375 loam, 12 to 20 percent slopes, moderately eroded.
375SS-C-2 375 very stony loam, 7 to 12 percent slopes, slightly

eroded.

375SS-D-3 375 very stony loam, 12 to 20 percent slopes, moderately
eroded.

The original plant community is about 50 percent grasses, 15
percent forbs, and 35 percent shrubs. The dominant grasses are Sandberg
bluegrass and bluebunch wheatgrass. The perennial forbs include yarrow, phlox,
balsamroot, lupine, and buckwheat. The shrubs are mainly big sagebrush, low
sagebrush, gray and green rabbitbrush. Some Idaho fescue may be found on
north facing slopes.

If this site begins to deteriorate as a result of grazing by
cattle, bluebunch wheatgrass decreases and Sandberg bluegrass increases.
If it deteriorates further, it is invaded by annuals such as cheatgrass,
filaree, and tarweeds. Severe deterioration nearly eliminates the forage
bunchgrasses and allows Sandberg bluegrass, cheatgrass, and shrubs to
become dominant. Squaw apple and bitterbrush invade the bare eroded areas.

If deterioration is caused primarily by grazing sheep, Sandberg
bluegrass decreases. If there is severe deterioration, the perennial
grass understory is nearly eliminated and cheatgrass and shrubs become
dominant.

As the site begins to improve from a deteriorated condition,
the existing forage grasses show signs of increased vigor; Sandberg blue-
grass becomes established in barren spots; bluebunch wheatgrass becomes
established, particularily under the protection of shrubs and litter ac-
cumulates and protects the soil and seedlings.

Sandberg bluegrass and bluebunch wheatgrass are the principal
forage plants on this site. The estimated average acre yield of usable air-
dried forage is 200 to 300 pounds if the range is in excellent condition;
100 to 250 pounds if the range is in good condition; 50 to 150 pounds if the
range is in fair condition, and 20 to 75 pounds if the range is in poor
condition.
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If this site is grazed by cattle, bluebunch wheatgrass is the key
forage plant. If this site is grazed by sheep, Sandberg bluegrass is the
key plant. Spring grazing should be terminated early enough to allow the
formation for seedstalks.

This site is best suited to grazing in spring and in fall. This
site is ready for grazing when the bluebunch wheatgrass has 6 to 8 inches
of new leaf growth and the soil is in such condition that neither it nor
the plant community will be damaged by trampling.

If this site is in poor or fair condition it is suitable for
seeding to drought resistant forage plants. A few small areas are too
stony to make practical use of a range drill.

Water for livestock can be made available in reservoirs built
along shallow drainageways that occur in this site.

h. Steep, Shallow, Loamy, Range Site

This range site consists of light colored shallow weakly developed
loams and stony loams overlying volcanic rocks on slopes ranging from 20 to
65 percent. Most slopes face south, southwest, or southeast. Annual
precipitation averages 8 to 14 inches. This site occupies about 3,771 acres,
or 1.4 percent of the inventory area. Most areas are on the sides of mesas
or along deeply incised drainageways. Most areas are above 4,000 feet.
The available water holding capacity is low. Most areas are stony or
very stony.

The soils in this range site are:

75S-E-2 75 stony loam, 20 to 30 percent slopes, slightly eroded.
75S-E-3 75 stony loam, 20 to 30 percent slopes, moderately

eroded.
75S-F-3 75 stony loam, 30 to 65 percent slopes, moderately

eroded.
75SS-E-2 75 very stony loam, 20 to 35 percent slopes, slightly

eroded.
375S-E-2 75 very stony loam, 20 to 35 percent slopes, slightly

eroded.
375S-E-3 375 stony loam, 20 to 30 percent slopes, moderately

eroded.
375SS-F-2 375 very stony loam, 30 to 65 percent slopes, slightly

eroded.

The original plant community is about 35 percent bluebunch wheat-
grass; 30 percent Sandberg bluegrass; 10 percent perennial forbs, such as
yarrow, phlox, pussytoes, and daisy; and 25 percent shrubs such as big
sagebrush, gray and green rabbitbrush. Idaho fescue does not grow on thissite.
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If the site begins to deteriorate as a result of grazing by cattle,
bluebunch wheatgrass decreases and is replaced by Sandberg bluegrass. If
it deteriorates further, such annuals as cheatgrass, Russian thistle and
fiddleneck invade and shrubs increase. Severe deterioration may eliminate
bluebunch wheatgrass and allow Sandberg bluegrass, cheatgrass, annual forbs,
and shrubs to become dominant.

If deterioration is caused primarily by grazing sheep, Sandberg
bluegrass decreases. If there is severe deterioration, the bluegrass
understory is nearly eliminated and the ground is left bare between clumps
of bluebunch wheatgrass.

As this site begins to improve from a deteriorated condition,
existing forage grasses show signs of increased vigor by producing more
and longer leaves and more seedstalks. Sandberg bluegrass becomes established,
in barren places; bluebunch wheatgrass becomes established, particularily in
cracks in the soil and under the protection of shrubs and litter accumulates
on the surface.

Bluebunch wheatgrass is the major forage plant for cattle on
this site. Sandberg bluegrass is important for sheep. The estimated
average acre yield of usable air-dried forage is 200 to 450 pounds if the
range is in excellent condition; 75 to 250 pounds if the range is in good
condition; 40 to 150 pounds if the range is in fair condition and 20 to 75
pounds if the range is in poor condition.

If the site is grazed by sheep, Sandberg bluegrass is the key
plant. Spring grazing should be terminated long enough to allow the
formation of seedstalks.

This site is best suited to grazing in spring and in fall. It
is ready for grazing when the bluebunch wheatgrass has 6 to 8 inches of
new leaf growth and the soil is in such condition that neither it nor the
plant community will be damaged by trampling.

This site is generally too steep and too stony to be seeded with
a range drill.

There are few good sites for the development of reservoirs or
springs for watering livestock in this site because of the steep slopes
and shallow depth to bedrock.

i. Rolling Shallow Clayey Range Site

This range site consists of light colored soils with silty sur-
face soils and clayey subsoils at a depth or 10 to 20 inches. Most areas
are on the tops of mesas or in high elevation basin floors. Slopes range
from 0 to 20 percent, with most areas having slopes of less than 7 percent.
Elevations are commonly more than 4,500 feet. Annual precipitation ranges
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from 10 to 14 inches. This site occupies 18,428 acres, or 7.1 percent of

the inventory area.

The soils in this range site are:

76-A-1 76
76-B-2 76
76-C-2 76
76-C-3 76

76S-B-2 76

76S-C-2 76

76S-C-3 76

76S-D-2 76

76S-E-2 76

76S-E-3 76

silt loam, 0 to 3 percent slopes
silt loam, 3 to 7 percent slopes, slightly eroded
silt loam, 7 to 12 percent slopes, slightly eroded
silt loam, 7 to 12 percent slopes, moderately
eroded
stony silt loam, 3 to 7 percent slopes, slightly
eroded
stony silt loam, 7 to 12 percent slopes, slightly
eroded
stony silt loam, 7 to 12 percent slopes, moderately
eroded
stony silt loam, 12 to 20 percent slopes, slightly
eroded
stony silt loam, 20 to 30 percent slopes, slightly
eroded
stony silt loam, 20 to 30 percent slopes, moderately
eroded

The original plant community contains about 50 percent grasses,
15 percent forbs and 35 percent shrubs. The dominant grasses are bluebunch

wheatgrass, Idaho fescue, Sandberg bluegrass and squirreltail. The perennial

forbs include yarrow, phlox, balsamroot, lupin, and buckwheat. The shrubs,

are mainly low sagebrush and bitterbrush. There are small amounts of
green rabbitbrush and wax currant.

If this site begins to deteriorate as a result of grazing by
cattle, bluebunch wheatgrass decreases, and is replaced by Sandberg blue-
grass and squirreltail. If it deteriorates further, it is invaded by

annuals, such as cheatgrass, filaree, tarweed, and by such shrubs as
gray rabbitbrush. Severe deterioration nearly eliminates the Sandberg
bluegrass, and shrubs become dominant.

If deterioration is caused primarily by grazing sheep, Sandberg
bluegrass decreases. If there is severe deterioration, the perennial
grass understory is nearly eliminated, and cheatgrass invades and the
shrubs increase.

As this site begins to improve from a deteriorated condition, the
existing forage grasses show signs of increased vigor; Sandberg bluegrass
becomes established in barren spots; bluebunch wheatgrass becomes established,
particularily under the protection of shrubs and litter accumulates and
protects the soil and seedlings.
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Bluebunch wheatgrass is the major forage plant on this site.
Sandberg bluegrass is important for sheep. The estimated average acre yield
of usuable air-dried forage is 275 to 550 pounds if the range is in excellent
condition; 150 to 350 pounds if the range is in good condition; 75 to 200
pounds if the range is in fair condition; and 25 to 100 pounds if the range
is in poor condition.

If this site is grazed by cattle, bluebunch wheatgrass is the
key forage plant. If the site is grazed by sheep, Sandberg bluegrass is
the key forage plant. Spring grazing should be terminated early enough
to allow the formation of seedstalks.

This site is best suited for grazing late in spring, in summer, and
in fall. Because of its late season of use, this site normally should not
be used for determining when livestock should be allowed to graze the
range in spring.

When this site occurs together with adjacent late season range
sites, it could be fenced off from sites that have an earlier season of use.

Water for livestock can be provided by the construction of re-
servoirs along small drainageways which are common in this site.

The seeding of forage plants for summer and fall grazing is
practical if the areas are severely depleted and are large enough to make
up a grazing unit.

j. Rolling, Moderately Deep, Clayey Aridisols Range Site

This range site consists of light colored, moderately deep soils
from volcanic rocks on slopes ranging from 3 to 20 percent. Surface soil
texture is usually silt loam and subsoil texture is clay. The available
water holding capacity is moderate. Annual precipitation averages 8 to 12
inches. This site occupies about 30,172 acres, or 11.6 percent of the
inventory area. Elevation of this site ranges from 3,700 to 4,200 feet.
Many areas are on slopes facing southeast, south or southwest. Some areas
are stony or very stony.

The soils in this range site are:

376-B-2 376 silt loam, 3 to 7 percent slopes, slightly eroded
376-C-2 376 silt loam, 7 to 12 percent slopes, slightly

eroded
376-D-2 376 silt loam, 12 to 20 percent slopes, slightly

eroded
376-D-3 376 silt loam, 12 to 20 percent slopes, moderately

eroded
3765-B-2 376 stony silt loam, 3 to 7 percent slopes, slightly

eroded
376S-C-2 376 stony silt loam, 7 to 12 percent slopes, slightly

eroded
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376S-D-2 376 stony silt loam,
eroded

12 to 20 percent slopes, slightly

376SS-C-2 376 very stony silt loam, 7 to 12 percent slopes,
slightly eroded

376SS-D-2 376 very stony silt
slightly eroded

loam, 12 to 20 percent slopes,

376SS-D-3 376 very stony silt loam, 12 to 20 percent slopes,
moderately eroded

The original plant community is about 45 percent bluebunch wheat-
grass; 20 percent Sandberg bluegrass; 10 percent perennial forbs, such as,
yarrow, lupine, phlox, pussytoes, and buckwheat; 20 percent big sagebrush; and
5 percent rabbitbrush. Low sagebrush is the dominant shrub in a few areas.
The depth to the very clayey subsoil is usually less than 10 inches in these
areas. Idaho fescue may be found on some of the north facing slopes of this
site.

If this site begins to deteriorate as a result of grazing by cattle,
bluebunch wheatgrass decreases and is replaced by Sandberg bluegrass. If it
further deteriorates, Sandberg bluegrass decreases; annuals such as cheat-
grass and filaree invade and the shrubs increase.

If deterioration is caused primarily by grazing sheep, Sandberg
bluegrass decreases, and is replaced by bluebunch wheatgrass. If there is
severe deterioration, bluebunch wheatgrass is replaced by cheatgrass and
annual forbs and shrubs increase.

As this site begins to improve from a deteriorated condition, blue-
bunch wheatgrass shows signs of increased vigor; major forage grasses become
established; and litter accumulates to protect the soil and seedlings.

Bluebunch wheatgrass is the major forage plant on this range site.
Sandberg bluegrass is important for grazing by sheep. The estimated average
acres yield of usuable air-dried forage is 450 to 800 pounds if the range
is in excellent condition; 200 to 600 pounds if the range is in good condition;;
75 to 300 pounds if the range is in fair condition and 50 to 150 pounds if
the range is in poor condition.

If this site is grazed by cattle, bluebunch wheatgrass is the key
forage plant. If the site is grazed by sheep, Sandberg bluegrass is the key
forage plant. Spring grazing should be terminated early enough to allow the
formation of seedstalks.

This site is best suited for grazing in spring and fall. It is
ready for grazing when bluebunch wheatgrass has 6 to 8 inches of new leaf
growth and the soil is in such condition that neither it nor the plant com-
munity will be damaged by trampling.
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Seeding of drought resistant forage plants is practical on this
site. Some areas are too stony to be seeded with a range drill.

This site sometimes occurs as areas large enough to form practical
grazing units or it is adjacent to other low elevation and south facing
units that can be combined with it to form grazing units. These units could
be fenced off from sites that have a later season of use.

Water for livestock can be made available generally by the con-
struction of reservoirs in drainageways that are common in this site.

k. Steep, Moderately Deep Clayey Range Site

This range site consists of both light and dark-colored, moderately
deep soils with fine textured subsoils from hard volcanic rocks and steep
slopes. Surface textures are commonly silt loam, and the available water
holding capacity in the root zone is moderate. Annual precipitation
averages from 10 to 15 inches. Elevations generally range from 3,800 to 5,000
feet. Many areas are stony. This site occupies 8,755 acres, or 3.4 percent
of the inventory area.

The soils in this range site are:

83-E-3 83 silt loam, 20 to 30 percent slopes, moderately eroded
83S-E-2 83 stony silt loam, 20 to 30 percent slopes, slightly

eroded
376-E-2 376 silt loam 20 to 30 percent slopes, slightly eroded
376-E-3 376 silt loam, 20 to 30 percent slopes, moderately eroded
376S-E-2 376 stony silt loam,, 20 to 30 percent slopes, slightly

eroded
376S-E-3 376 stony silt loam, 20 to 30 percent slopes, moderately

eroded
383S-E-2 383 stony silt loam, 20 to 30 percent slopes, slightly

eroded

The original plant community is about 40 percent either bluebunch
wheatgrass or Idaho fescue; 20 percent Sandberg bluegrass; 10 percent
perennial forbs, and 30 percent big sagebrush.

If this site begins to deteriorate as a result of grazing by
cattle, bluebunch wheatgrass and Idaho fescue decrease and are replaced by
Sandberg bluegrass. If it deteriorates further, Sandberg bluegrass decreases,
annuals such as cheatgrass invade, and the shrubs increase.

If deterioration is due primarily to grazing by sheep, Sandberg
bluegrass and Idaho fescue decrease, and are replaced by bluebunch wheat-
grass. If there is further deterioration, bluebunch wheatgrass decreases,
cheatgrass and annual forbs invade, and shrubs increase.
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As this site begins to improve from a deteriorated condition blue
bunch wheatgrass or Idaho fescue show signs of increased vigor, major forage
grasses become established, and litter accumulates to protect the soil and
seedlings.

The estimated average acre yield of usable air-dried forage is
300 to 800 pounds if the range is in excellent condition; 200 to 500 pounds
if the range is in good condition; 75 to 300 pounds if the range is in fair
condition, and 50 to 150 pounds if the range is in poor condition.

The key forage plant on this site for all livestock is Idaho
fescue. This site is best suited to grazing in summer and fall.

Steep slopes severely limit the use of a rangeland drill. Most

areas of this site are adjacent to more gently sloping soils with similar
range potentials that have good sites for building reservoirs.

1. Rolling, Moderately Deep, Clayey, Mollisols Range Site

This range site consists of dark colored, moderately deep soils
from volcanic rocks on slopes ranging from 3 to 20 percent. Surface soil
textures are commonly silt loam and subsoil textures are usually clay. The
available water holding capacity in the root zone is moderate. Annual
precipitation averages from 10 to 15 inches. This site occupies 28,530 acres,
or 10.9 percent of the inventory area. Most areas are above 4,000 feet and
occur on slopes facing north, northeast, or northwest. Many areas are stony

.and some areas are very stony.

The soils in this range site are:

83-B-2 83 silt loam, 3 to 7 percent slopes, slightly eroded
83-C-2 83 silt loam, 7 to 12 percent slopes, slightly eroded
83-D-2 83 silt loam, 12 to 20 percent slopes, slightly eroded
83S-B-2 83 stony silt loam, 3 to 7 percent slopes, slightly

eroded
83S-C-2 83 stony silt loam, 7 to 12 percent slopes, slightly

eroded
83S-D-2 83 stony silt loam, 12 to 20 percent slopes, slightly

eroded
383-B-2 383 silt loam, 3 to 7 percent slopes, slightly eroded
383-C-2 383 silt loam, 7 to 12 percent slopes, slightly eroded
383-D-2 383 silt loam, 12 to 20 percent slopes, slightly eroded
383-D-3 383 silt loam, 12 to 20 percent slopes, moderately eroded
383S-B-2 383 stony silt loam, 3 to 7 percent slopes, slightly

eroded
383S-C-2 383 stony silt loam, 7 to 12 percent slopes, slightly

eroded
383S-D-2 383 stony silt loam, 12 to 20 percent slopes, slightly

eroded
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The original plant community is about 35 percent Idaho fescue;
25 percent bluebunch wheatgrass; 10 percent Sandberg bluegrass; 5 percent
perennial forbs, such as yarrow, lupine, phlox, and milkvetch, and 25 per-
cent shrubs, such as big sagebrush and bitterbrush.

If this site begins to deteriorate as a result of grazing by
cattle, Idaho fescue decreases and is replaced by bluebunch wheatgrass and
Sandberg bluegrass. If it further deteriorates, bluebunch wheatgrass
decreases and is replaced by Sandberg bluegrass, cheatgrass, and such shrubs
as big sagebrush, gray and green rabbitbrush.

If deterioration is caused primarily by grazing sheep, Idaho fescue
and Sandberg bluegrass decrease and are replaced by bluebunch wheatgrass
and annuals. If there is severe deterioration, cheatgrass and annual forbs
invade and shrubs increase.

As this site begins to improve from a deteriorated condition, blue-
bunch wheatgrass shows signs of increased vigor; major forage grasses be-
come established and litter accumulates and protects the soil and seedlings.

Idaho fescue and bluebunch wheatgrass are the major forage plants
on this range site. The estimated average acre yield of usable air-dried
forage is 500 to 1,150 pounds if the range is in excellent condition; 400 to
900 pounds if the range is in good condition; 150 to 500 pounds if the range
is in fair condition; 100 to 300 pounds if the range is in poor condition.
In the early stages of deterioration of this site, bluebunch wheatgrass,if vigorous, temporarily replaces Idaho fescue, and forage yields remain
about the same. This change in the plant community, however, reduces the
value of the site for summer grazing because Idaho fescue is better for
summer forage.

The key forage plant on this site for all livestock is Idaho
fescue. This site is best suited to grazing late in spring, in summer, and
in fall.

Because of its late season of use, the areas of this site above
4,200 feet should normally not be used as a basis for determining when
livestock should be allowed to graze the range in spring.

In many places, this site occurs as areas large enough to form
practical grazing units or it is adjacent to other north facing units that
can be combined with it to form grazing units. These units could be fenced
off from sites that have an earlier season of use. If this site is in poor
or fair condition, it is suitable for seeding to drought resistant forage
plants.

There are many drainageways in the less sloping portions of this
site that are good locations for building reservoirs to collect water for
livestock and wildlife. Few permanent streams flow through this range site.
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m. Rolling, Moderately Deep, Loamy, Mollisols Range Site.

This range site consists of dark colored, moderately deep, silt
loamy and stony silt loamy from basalt on the tops and sides of ridges.
Slopes range from 3 to 20 percent. The site is significantly more droughty
than the Sloping, Clayey, Volcanic Mollisol and the Steep, Loam, Volcanic
Mollisol range sites. Annual precipitation averages 10 to.15 inches. This

site occupies 12,398 acres, or 4.7 percent of the inventory area. Some areas
are stony.

The soils in this range site are:

82-B-1 82 silt loam, 3 to 7 percent slopes
82-C-2 82 silt loam, 7 to 12 percent slopes, slightly eroded
82-D-2 82 silt loam, 12 to 20 percent slopes; slightly eroded
82S-D-2 82 stony silt loam, 12 to 20 percent slopes, slightly

eroded
381-B-2 381 silt loam, 3 to 7 percent slopes, slightly eroded
381-C-2 381 silt loam, 7 to 12 percent slopes, slightly eroded
381-D-2 381 silt loam, 12 to 20 percent slopes, slightly eroded
381S-C-2 381 stony silt loam, 7 to 12 percent slopes, slightly

eroded
381S-D-2 381 stony silt loam, 12 to 20 percent slopes, slightly

eroded
381SS-D-2 381 very stony silt loam, 12 to 20 percent slopes,

slightly eroded.

The original plant community is about 35 percent Idaho fescue,
20 percent bluebunch wheatgrass, 10 percent Sandberg bluegrass, 10 percent
perennial forbs, such as, yarrow, pussytoes, phlox, lupine, milkvetch,
daisey, and buckwheat, and 25 percent shrubs such as big sagebrush and
rabbitbrush.

If the site begins to deteriorate as a result of grazing by cattle,
both bluebunch wheatgrass and Idaho fescue decrease and are replaced by Sand-
berg bluegrass. If it deteriorates further, the perennial forbs increase,
and annuals and such shrubs as gray and green rabbitbrush, and big sagebrush
increase.

If deterioration is caused primarily by sheep grazing, both Idaho
fescue and Sandberg bluegrass decrease and are replaced by shrubs and annuals.
Rabbitbrush, big sagebrush, cheatgrass, and annual forbs are strong invaders
if the site is severely deteriorated.

As this site begins to improve from a deteriorated condition,
forage bunchgrass becomes establihed; cheatgrass is reduced; the existing
forage bunchgrasses show sign of increased vigor by producing more and
longer leaves and more seedstalks, and litter accumulates on the surface.

Bluebunch wheatgrass and Idaho fescue are the major forage
plants on this site. The estimated average acre yield of usable air-dried
forage is 400 to 800 pounds if the range is in excellent condition; 500 to
700 pounds if the range is in good condition; 200 to 350 pounds if the range
is in fair condition; and 50 to 200 pounds if the range is in poor condition.
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If this site is grazed by cattle, the key forage plant is blue-

bunch wheatgrass. If this site is grazed by sheep, Sandberg bluegrass
is the key forage plant. Spring grazing should be terminated early enough
to allow the formation of seedstalks.

This site is best suited to grazing late in spring, early in
summer, and in fall. The site is ready for grazing when bluebunch wheat-
grass has 6 to 8 inches of new leaf growth and the soil is in such condition

that neither it nor the plant community is damaged by trampling.

Most areas of this site are suitable for seeding with a range
drill to drought-resistant forage grasses. A few areas are too stony for

the range drill.

If this site occurs in large enough areas to form a practical

grazing unit, it could be fenced off from sites that have an earlier
season of use.

Water for livestock generally can be provided by means of reser-
voirs located in drainageways within the site.

n. Steep, Moderately deep, loam, Mollisols range site.

This site consists of steep and very steep, moderately deep,
stony and very stony loams that occur at elevations above 4,200 feet. Most
areas are below the edges of plateaus or along deeply incised drainageways
and they generally are facing north, northeast or northwest. The annual
precipitation is 10 to 20 inches. The site occupies about 35,425 acres or
13.6 percent of the inventory area. The soils are developed in colluvial
materials from basalt.

The soils in this range site are:

82S-E-2 82 stony silt loam, 20 to 30 percent slopes, slightly
eroded

82S-F-2 82 stony silt loam, 30 to 65 percent slopes, slightly
eroded

82SS-E-2 82 very stony silt loam, 20 to 30 percent slopes,
slightly eroded

82SS-F-2 82 very stony silt loam, 30 to 65 percent slopes,
slightly eroded

381S-E-2 381 stony silt loam, 20 to 30 percent slopes, slightly
eroded

381S-F-2 381 stony silt loam, 30 to 65 percent slopes, slightly
eroded

381SS-E-2 381 very stony silt loam, 20 to 30 percent slopes,
slightly eroded

381SS-F-2 381 very stony silt loam, 30 to 65 percent slopes,
slightly eroded

481S-E-2 481 stony silt loam, 20 to 30 percent slopes, slightly
eroded

481SS-E-2 481 very stony silt loam, 20 to 30 percent slopes,
slightly eroded
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481SS-E-3 481 very stony silt loam, 20 to 30 percent slope,
moderately eroded

481SS-F-2 481 very stony silt loam, 30 to 65 percent slopes,
slightly eroded

481SS-F-3 481 very stony silt loam, 30 to 65 percent slopes,
moderately eroded

The original plant community is about 50 percent Idaho fescue,
10 percent Sandberg bluegrass, 5 percent bluebunch wheatgrass, 5 percent
perennial forbs (lupine, wild buckwheat, arrowleaf, balsamroot, milkvetch),
and 30 percent shrubs and trees (bitterbrush, snowberry, service berry,
chokecherry, wildrose, quaking aspen and mountain mahogany).

If this site begins to deteriorate as a result of grazing by
cattle, Idaho fescue decreases and is replaced by Sandberg bluegrass and
bluebunch wheatgrass. If it deteriorates further, bluebunch wheatgrass
decreases and is replaced by Sandberg bluegrass; annual grasses, such as
cheatgrass, forbs, such as velvet lupine, milkvetch, yarrow, and buckwheat,
and some shrubs such as big sagebrush, green and gray rabbitbrush, and
matchweed. If deterioration results primarily from grazing by sheep,
Idaho fescue and Sandberg bluegrass decrease and are temporarily replaced
by bluebunch wheatgrass. If there is further deterioration, cheatgrass,
annual forbs and shrubs invade.

As this site begins to improve from a deteriorated condition,
bluebunch wheatgrass shows signs of increased vigor; Idaho fescue and Sand-
berg bluegrass becomes re-estabished, and litter accumulates on the surface
and protects the seedlings.

Idaho fescue is the major forage plant on this site when in good
or excellent condition. The estimated average acre yield of usable air-dried
forage is 400 to 800 pounds if the range is in excellent condition, 200 to
700 pounds if the range is in good condition, 75 to 350 pounds if the range
is in fair condition, and 75 to 200 pounds if the range is in poor condition.

In the early stages of deterioration of this site, the forage
yields remain about the same or even increase slightly because bluebunch
wheatgrass replaces the less vigorous Idaho fescue. This change in the
plant community, however, reduces the value of the site for summer grazing
because Idaho fescue is better for summer forage.

If this site is associated with a significant acreage of other
less strongly sloping sites in a pasture, the estimated forage yields on
this steep site should be adjusted downward. Otherwise, the stocking rate
will be too high, and the less strongly sloping sites will be overgrazed be-
fore the forage on this steep site is used. Because of its elevation
and northern exposure, this site warms slowly in spring and generally is
not ready for grazing until 1 to 3 weeks later than the south facing and
lower elevation sites.

The,key forage plant on this site for all kinds of livestock is
Idaho fescue. This site is best suited to grazing late in spring, in
summer, and in fall. Because of its late season of use, this site should
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not be used as a basis for determining when livestock should be allowed
to graze the range in spring. In many places, this site occurs as areas
large enough to form practical grazing units, or it is adjacent to other
north facing sites that can be combined to form grazing units. These units
could be fenced off from sites that have an earlier season of use.

Seeding with a range drill is not practical on this site because
of the steep slopes and the high degree of stoniness.

Watering places for livestock and wildlife can be developed from
permanent streams that flow through the deeply incised drainageways in
this unit. There are also a number of springs along the base of the steep
slopes in this unit that can be developed to provide water.

4. Artificial Revegetation

The feasibility of using a rangeland drill depends primarily
upon the soil slope and the degree of stoniness. The chances for success
in establishing the planted vegetation depend upon the available soil
moisture supply which is a function of soil depth and available water holding
capacity of the individual soil horizons.

The degree of limitation for establishing grasses using a rangeland
drill is given in Table 9 for each soil. Four degrees of limitation are
used: slight, moderate, severe, and very severe.

Soils with a slight degree of limitation for reseeding have all
of the following characteristics: slopes of less than 12 percent; less
than 3 percent of the surface area covered with stones (nonstony); effective
rooting depth of more than 20 inches, and an available water holding capacity
of more than 0.13 inches of water/1 inch of soil (loam or finer texture).

Soils with a moderate degree of limitation for reseeding have
1 or more of the following characteristics: slopes of 12 to 20 percent;
between 3 and 15 percent of the surface covered with stones (stony); effec-
tive rooting depths between 10 and 20 inches or available water holding
capacities between 0.09 and 0.13 inches of water per 1 inch of soil (sandy
loamy).

Soils with a severe degree of limitation for reseeding have 1 or
more of the following characteristics: slopes between 20 and 30 percent;
effective rooting depths of less than 10 inches or available water holding
capacities of less than 0.1 inch of water per 1 inch of soil (sands and
loamy sands). Stones cover less than 15 percent of the surface area.

Soils with a very severe degree of limitation for reseeding have
1 or more of the following characteristics: slopes of more than 30 percent
or more than 15 percent of the surface area covered with stones.

5. Trampling Hazard

Livestock trampling can compact the soil, destroy soil structure,
and damage vegetation if the load-supporting capacity of the soil is less
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than the pressure exerted by the animals' feet. The strength of different
soils varies considerably. In addition, the strength of any specific soil
can vary under different conditions of moisture and density at the time of
test or trampling. Soil strength is primarily a function of internal
friction and cohesion (1). These basic characteristics are primarily a
function of particle size distribution, organic matter content, soil struc-
ture, soil consistence and soil moisture content.

Much study and experience are required to arrive at a final
figure for the bearing value or strength of a soil. However, general ideas
of a soils strength can be obtained by a general correlation of soil class-
ifications with bearing values (1). Table 9 lists the degree of limitation
for trampling, hazard for each soil when the soil moisture content is above
field capacity, or when the soil bearing value is lowest. Three degrees
of hazard are used: slight, moderate, and severe.

Soils with a slight degree of limitation for trampling damage
have a unified soil classification of GW, GP, GM, GC, or SW; an AASHO Soil
classification of A-1-a, A-1-b, A-2-4, or A-2-5; a California Bearing Ratio
(CBR) of more than 20 and a Bearing Value, determined with a 30-inch diameter
plate of more than 30 psi (1).

Soils with a moderate degree of limitation for trampling damage
have a Unified Soil Clasification of GC, SP, SM, SC, ML and CL; and an
AASHO Soil Classification of A-1, A-3, A-2-4, A-4, and CBR between 10 and 20,

and a Bearing Value between 20 and 30 psi.

Soils with a severe degree of limitation for trampling damage have
a Unified Soil Classification of MH, OL, OH or CH; an AASHO Soil classification
of A-5, A-6, or A-7; a CBR of less than 10; a Bearing Value of less than 20 psi.

Stock Reservoir Location

The soils are rated according to their degree of limitation
for pond floors and material for embankments in the section on Watershed
Management. The ratings for each soil are given in Table 10.

B. Watershed

An area drained by a stream or natural drainageway (a watershed)
is the natural self-contained unit for making water resource planning and
development decisions. Any soil and water conservation and management
practice that is dependent upon the hydrologic cycle, such as erosion control,

drainage, irrigation, livestock watering, and range grazing capacity should
be based on a thorough knowledge of all the factors affecting the quantity
and quality of the water within a watershed. A piecemeal approach, with
soil and water management practices applied to scattered segments of a
watershed without considering the impact that these practices will have on
the remaining parts of the watershed, commonly results in less than optimun
performance and sometimes results in catastrophic disasters.

This section mainly contains information about the soils that
are significant to such things as runoff, erosion, soil moisture retention,
and internal soil moisture movement.
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Table 10. Soil Qualities Significant to Watershed Management

Mapping Hydrologic Permeability Avail. water Runoff Erosion Degree of Limitation for:
Units Group Rate Holding ca R. Rate Hazard Pond Floor Embankment

(in. Hour) (Inches/Root Zone)

1-A-1 B 0.63-2.0 9-12 Slow Low Moderate Moderate
1-B-2 B 0.63-2.0 9-12 Slow Low Moderate Moderate
10-A-1 C 0.63-2.0 9-12 V. slow Low Moderate Moderate
55-A-1 C 0.06-0.2 3-6 Slow Low Moderate Moderate
56-A-1 C 0.06-0.2 3-6 Slow Low Moderate Moderate
56-B-2 C 0.06-0.2 3-6 Medium Moderate Moderate Moderate
56-C-2 C 0.06-0.2 3-6 Medium Moderate Severe Moderate

75-B-2 D 0.63-2.0 3-6 Slow Low Severe Moderate
75-C-2 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
75-D-2 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
75S-A-1 D 0.63-2.0 3-6 Slow Low Severe Moderate
75S-B-2 D 0.63-2.0 3-6 Slow Low Severe Moderate

75S-C-2 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
75S-D-3 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
75S-E-2 D 0.63-2.0 3-6 Rapid Severe Severe Moderate
75S-E-3 D 0.63-2.0 3-6 Rapid Severe Severe Moderate
75S-F-3 D 0.63-2.0 3-6 V. rapid V. severe Severe Moderate
75SS-B-2 D 0.63-2.0 2-4 Slow Low Severe Moderate
75SS-D-2 D 0.63-2.0 2-4 Medium Moderate Severe Moderate
75SS-E-2 D 0.63-2.0 2-4 Rapid Severe Severe Moderate

76-A-1 D .06-0.2 3-6 Slow Low Severe Moderate
76-B-2 D .06-0.2 3-6 Medium Moderate Severe Moderate
76-C-2 D .06-0.2 3-6 Medium Moderate Severe Moderate
76-C-3 D .06-0.2 3-6 Medium Moderate Severe Moderate
76S-B-2 D 0.06-0.2 3-6 Medium Moderate Severe Moderate
76S-C-2 D 0.06-0.2 3-6 Medium Moderate Severe Moderate
76S-C-3 D 0.06-0.2 3-6 Medium Moderate Severe Moderate
76S-D-2 D 0.06-0.2 3-6 Rapid Severe Severe Moderate
76S-E-2 D 0.06-0.2 3-6 V. rapid V. severe Severe Moderate
76S-E-3 D 0.06-0.2 3-6 V. rapid V. severe Severe Moderate



Table 10. Soil Qualities Significant to Watershed Management (Continued)

i icdroloH Permeability Avail, water Runoff Erosion Degree of Limitation for:
ngMapp

Units

gy
Group Rate Holding cap. Rate Hazard Pond Floor Embankment

(in./Hour) (Inches/Root Zone)

77-B-2 D 0.63-2.0 1-3 Slow Low Severe Moderate

77S-A-1 D 0.63-2.0 1-3 Slow Low Severe Moderate

77S-B-2 D 0.63-2.0 1-3 Slow Low Severe Moderate

77S-C-2 D 0.63-2.0 1-3 Medium Moderate Severe Moderate
d

77SS-B-2 D 0.63-2.0 .5-2 Slow Low Severe ModerateMo

77SS-C-2 D 0.63-2.0 .5-2 Medium Moderate Severe Moderate

77SS-D-2 D 0.63-2.0 .5-2 Rapid Severe Severe Moderate

82-B-1 B 0.63-2.0 6-9 Slow Low Moderate Moderate

82-C-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate

82-D-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate

82S-D-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate

82S-E-2 B 0.63-2.0 6-9 Rapid Severe Severe Moderate

82S-F-2 B 0.63-2.0 6-9 V. rapid V. severe Severe Moderate

82SS-E-2 B 0.63-2.0 4-6 Rapid Severe Severe Moderate

82SS-F-2 B 0.63-2.0 4-6 V. rapid V. severe Severe Moderate

83-B-2 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate

83-C-2 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
d

83-D-2 C 0.2-0.63 6-9 Rapid Severe Severe ModerateMo
d

83-E-2 C 0.2-0.63 6-9 V. rapid V. severe Severe erateMo
d

83S-B-2 C 0.2-0.63 6-9 Medium Moderate Moderate ModerateMo

83S-C-2 C 0.2-0.63 6-9 Medium Moderate Severe Moderate

83S-D-2 C 0.2-0.63 6-9 Rapid Severe Severe Moderate

83S-E-2 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate

84S-A-1 D 0.63-2.0 1-3 Slow Low Severe Moderate

84S-B-2 D 0.63-2.0 1-3 Slow Low Severe Moderate

84S-C-2 D 0.63-2.0 1-3 Medium Moderate Severe Moderate

84S-D-2 D 0.63-2.0 1-3 Rapid Severe Severe Moderate



Table 10. Soil Qualities Significant to Watershed Management (Continued)

Mapping Hydrologic Permeability Avail. water Runoff Erosion Degree of Limitation for:
Units Group- Rate Holding cap. Rate Hazard Pond Floor Embankment

(in./Hour) (Inches Root Zone)

84SS-B-2 D 0.63-2.0 .5-2 Slow Low Severe Moderate
84SS-C-2 D 0.63-2.0 .5-2 Medium Moderate Severe Moderate
84SS-D-2 D 0.63-2.0 .5-2 Rapid Severe Severe Moderate

96-C-1 D Variable 0-1 Rapid Low Severe Severe
96-D-1 D Variable 0-1 V. rapid Low Severe Severe
96-D-1 D Variable 0-1 V. rapid Low Severe Severe
96-F-1 Variable 0-1 V. rapid Low Severe Severe

98-D-1 D Variable 0-3 Rapid Severe Severe Variable
98-E-1 D Variable 0-3 V. rapid V. severe Severe Variable
98-F-1 D Variable 0-3 V. rapid V. severe Severe Variable

310-A-1 C 0.2-0.63 9-12 V. slow Low Slight Moderate

330-C-2 D .06-0.2 6-9 Medium Moderate Severe Moderate

360-A-1 C 0.2-0.63 6-9 Slow Slight Slight Moderate
360-B-2 C 0.2-0.63 6-9 Meduim Moderate Moderate Moderate
360-B-3 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate
360-C-2 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
360-D-2 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
360-D-3 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
360-E-2 C 0.2-0.63 6-9 - V. rapid V. severe Severe Moderate

362-B-3 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate
362-C-3 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
361-C-4 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
362-D-3 C 0.,2-0.63 6-9 Rapid Severe Severe Moderate
362-D-4 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
362-D-5 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
362-E-4 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate
362-E-5 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate
362S-D-4 C 0.2-0.63 6-9 Medium Severe Severe Moderate
362S-E-4 C 0.2-0.63 6-9 Rapid V. severe Severe Moderate
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Table 10. Soil Qualities Significant to Watershed Management (Continued)

Mapping Hydrologic Permeability Avail. water Runoff Erosion Degree of Limitation for:
Units Group Rate Holding cap. Rate Hazard Pond Floor Embankment

(in./Hour) (Inches/Root Zone)

362S-F-4 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate
362S-F-5 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate

375-C-3 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
375-D-2 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
375-D-3 D 0.63-2.0 3-6 Medium Moderate Severe Moderate
375S-E-2 D 0.63-2.0 3-6 Rapid Severe Severe Moderate
375S-E-3 D 0.63-2.0 3-6 Rapid Severe Severe Moderate
375SS-C-2 D 0.63-2.0 2-4 Medium Moderate Severe Moderate
375SS-D-3 D 0.63-2.0 2-4 Medium Moderate Severe Moderate
375SS-F-2 D 0.63-2.0 2-4 V. rapid V. severe Severe Moderate

376-B-2 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate
376-C-2 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
376-D-2 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
376-D-3 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
376-E-2 C 0..2-0.63 6-9 V. rapid V. severe Severe Moderate
376-E-3 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate
376S-B-2 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate
376S-C-2 C 0.2-0.63 6-9 Meduim Moderate Severe Moderate
376S-D-2 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
376S-E-2 C 0.2-0.63 6-9 V.'rapid V. severe V. severe Moderate
376S-E-3 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate
376SS-C-2 C 0.2-0.63 4-6 Medium Moderate Severe Moderate
376SS-D-2 C 0.2-0.63 4-6 Rapid Severe Severe Moderate
376SS-D-3 C 0.2-0.63 4-6 Rapid Severe Severe Moderate

377S-B-2 0.63-2.0 1-3 Slow Low Severe Moderate
377S-C-2 D 0.63-2.0 1-3 Medium Moderate Severe Moderate
377S-D-2 D 0.63-2.0 1-3 Rapid Severe Severe Moderate
377S-E-2 0.63-2.0 1-3 V. rapid V. severe Severe 'Moderate

D
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Table 10. Soil Qualities Significant to Watershed Management (Continued)

Mapping Hydrologic Permeability Avail. water Runoff Erosion Degree of Limitation for:
Units Group Rate Holding cap. Rate Hazard Pond Floor Embankment

(in./Hour) (Inches/Root Zone)

377SS-B-2 D 0.63-.5-2 Slow Low Severe Moderate
377SS-C-2 D 0.63-2.0 .5-2 Medium Moderate Severe Moderate
377SS-D-2 D 0.63-2.0 .5-2 Rapid Severe Severe moderate

381-B-2 B 0.62-2.0 6-9 Slow Low Moderate Moderate
381-C-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate
381-D-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate
381S-C-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate
381S-D-2 B 0.63-2.0 6-9 Medium Moderate Severe Moderate
381S-E-2 B 0.63-2.0 6-9 Rapid Severe Severe Moderate
381S-F-2 B 0.63-2.0 6-9 V. rapid V. severe Severe Moderate
381SS-D-2 B 0.63-2.0 4-6 Medium Moderate Severe Moderate
381SS-E-2 B 0.63-2.0 4-6 Rapid Severe Severe Moderate
381SS-F-2 B 0.63-2.0 4-6 V. rapid V. severe Severe Moderate

383-B-2 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate
383-C-2 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
383-D-2 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
383-D-3 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
383S-B-2 C 0.2-0.63 6-9 Medium Moderate Moderate Moderate
383S-C-2 C 0.2-0.63 6-9 Medium Moderate Severe Moderate
383S-D-2 C 0.2-0.63 6-9 Rapid Severe Severe Moderate
383S-E-2 C 0.2-0.63 6-9 V. rapid V. severe Severe Moderate

384-C-2 D 0.63-2.0 1-3 Medium Moderate Severe Moderate
384S-B-2 D 0.63-2.0 1-3 Slow Low Severe Moderate
384S-C-2 D 0.63-2.0 1-3 Medium Moderate Severe Moderate
384S-D-2 D 0.63-2.0 1-3 Rapid Severe Severe Moderate
384SS-B-2 D 0.63-2.0 .5-2 Slow Low Severe Moderate
462S-E-4 C 0.63-2.0 6-9 Rapid Severe Severe Moderate
462S-F-4 C 0.63-2.0 6-9 V. rapid V. severe Severe Moderate



Table 10. Soil Qualities Significant to Watershed Management (Continued)

Mapping Hydrologic
Units Group

481S-E-2
481 SS-E-2
481SS-E-3
481SS-F-2
481SS-F-3

B

B

B

B

Permeability Avail. water Runoff Erosion Degree of Limitation for:
Rate Holding cap. Rate Hazard Pond Floor Embankment

(in./Hour) (Inches/Root Zone)

0.63-2.0 6-9 Rapid Severe Severe Moderate
0.63-2.0 4-6 Rapid Severe Severe Moderate
0.63-2.0 4-6 Rapid Severe Severe Moderate
0.63-2.0 4-6 V. rapid V. severe Severe Moderate
0.63-2.0 4-6 V. rapid V. severe Severe ModerateB



1. Soil Qualities Affecting Watershed Management.

Soil qualities significant to making watershed management decisions
are listed in Table 10 for each mapping unit. The definitions of these
qualities and the criteria used to rate the mapping units for each of the
qualities are as follows:

a. Hydrologic Soil Groups. Hydrologic soil groups are used in
watershed planning to estimate runoff from rainfall (2). Soil properties
are considered that influence the minimum rate of infiltration obtained for
a bare soil after prolonged wetting. These properties are depth of season-
ally high water table, intake rate and permeability after prolonged wetting,
and depth to a very slowly permeable layer. The influence of ground cover
on runoff and infiltration is not considered in hydrologic soil groups. Soils
are classified into four groups, A through D.

Group A soils have a low runoff potential. They include soils
having high infiltratin rates even when thoroughly wetted and consist
chiefly of deep, well to excessively drained sands and gravels. There are
no group A soils in the inventory area.

Group B soils have a moderately low runoff potential. These are
soils having moderate infiltration rates when thoroughly wetted and
consisting chiefly of moderately deep and deep, moderately well and well
drained soils with moderately fine to moderately coarse textures. These
soils have a moderate rate of water transmission.

Group C soils have a moderately high runoff potential. These are
soils having slow infiltration rates when thoroughly wetted and consisting
chiefly of well-drained and moderately well-drained soils with slowly and
very slowly permeable layers at moderate depths (20 to 40 inches) and soils
with a moderately fine to fine textures.

Group D soils have a high runoff potential. These are soils
having very slow infiltration rates when throughly wetted and consisting
chiefly of clay soils with a high swelling potential, soils with a permanent
high water table, and soils with a nearly impervious layer at depths of less
than 20 inches.

b. Permeability Rate. Soil permeability is that quality of a soil
that enables it to transmit water or air (19). It is measured in terms of
rate of flow of water through a unit cross-section of saturated soil per
unit time. Six classes of permeability are recognized. Permeability for
the whole soil is determined by the least permeable soil layer above bedrock.

Descriptive Term Rate in inches per Hour
Very Slow O.OOw
Moderate 0.63-2.00
Moderately rapid 2.00-6.30
Rapid 6.30-20.00
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c. Available water-holding capacity. Available water-holding capcity
refers to the total quantity of water available for plant growth that is
stored in the effective root zone, or for very deep soils in the upper 60
inches of the soil profile at field capacity (11). It includes the potential
water holding capacity in the root zone between the limits of permanent
wilting point and field capacity. It is largely dependent upon effective
soil depth, texture, and coarse fragment content. Soil structure and organic
matter content have a minor influence on the available water-holding capacity.
In general, profiles that contain 50 percent coarse fragments (by volume),

will only have one-half the moisture-holding capacity of a comparable soil
that is free of coarse fragments. Average available water-holding capacities
for non-gravelly textural classes expressed as inches of water per inch
of soil are: 0.06 per
for loam; 0.18 for clay
0.18 for silty clay and
for the entire effective

sand; 0.08 for loamy sand; 0.10 for sandy loam; 0.16
loam, 0.20 for silt loam and silty clay loam; and
clay. The classes of available water-holding capacity
root zone are:

Descriptive term Available water in Inches
Very High More than 12
High 9 to 12
Moderate 6 to 9

Low 3 to 6
Very Low 0 to 3

d. Runoff rate. Runoff refers to the relative rate at which water is
removed from the soil by flow over the surface with respect to the rates
of water additions by rainfall (19). Runoff rates are dependent upon soil
slope, texture, infiltration rate, plant cover, and intensity of rainfall.
Five classes of runoff rates are recognized.

Very slow. Surface water flows away very slowly and free
(gravitational) water either covers the surface for long periods of time
or enters almost immediately into the soil. Most of the water either
passes through the soil or evaporates from the surface. Soils with very
slow runoff rates are usually nearly level to slightly concave or have
rapid infiltration rates.

Slow: Surface water flows away so slowly that free water covers
the surface for several days or enters quite rapidly into the soil. Much
of the water either passes through the soil or evaporates from the surface.
Soils with slow rates of runoff are usually nearly level or have moderate
to rapid infiltration rates.

Medium. Surface water flows away at such a rate that free water
covers the soil surface only for a matter of hours or enters into the soil
at a moderate rate of infiltration. Soils with medium runoff rates are
usually gently to moderately sloping or have moderate to moderately rapid
infiltration rates.

Rapid. Surface water flows rapidly over the soil surface and a
small amount enters the soil and moves through the profile. Soils with
rapid rates of runoff are usually moderately steep to steep or have moder-
ately slow to slow infiltration rates
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Very Rapid. Surface water flows very rapidly over the soil surface
and only a very small amount enters and moves through the soil. Surface water
runs off almost as fast as it falls on the soil. Soils with very rapid
rates of runoff are either very steep or have slow to very slow infiltration
rates or both.

e. Erosion Hazard. The erosion hazard is an estimation of how sus-
ceptible the soil is to erosion when the surface is left bare (19). Rates
of soil losses by water erosion are primarily a function of slope gradient,
slope length, soil texture, soil structure, infiltration rates, and intensity
of precipitation when the soil is left bare. Soils with a high erosion
hazard may not lose much soil by water erosion if they support a dense
canopy of vegetation with a fibrous root system. Four classes of erosion
hazard are recognized in this report:

Low Hazard. Soils with a low erosion hazard are generally nearly
level or have a rapid infiltration and permeability rate.

Moderate Hazard. Soils with a moderate erosion hazard are
generally gently to moderately sloping or have a moderate infiltration and
permeability rate.

Severe Hazard. Soils with a severe hazard are generally moderately
steep or have a moderately slow infiltration and permeability rate.

Very severe hazard. Soils with a very severe hazard are generally
steep or very steep or have slow to very slow infiltration and permeability
rate.

f. Soil Limitation Ratings for Pond Floors.

The degree of limitation for pond floors refers to the soil
conditions affecting the construction and water retention capabilities of
such structures as stockwater ponds, irrigation reservoirs, fish ponds, rec-
reation lakes, and sewage lagoons (2). The ratings are ased on the assump-
tion that; (1) the soil is in an undisturbed condition; (2) the site location
is otherwise suitable for its intended use; and (3) permeability ratings
are based on the most restrictive layer in the soil profile. Three degrees
of limitation are recognized.

Slight limitation rating. Soils with a slight degree of limitation
as a floor for impoundment areas have all of the following characteristics:
(1) permeability of less than 0.63 inches per hour; (2) depth of more than
5 feet to hard bedrock; (3) slopes of less than 3 percent; (4) less than
20 percent by volume of gravels and cobbles, and less than 3 percent of the
surface area covered with stones; (5) soil textures with more than 18 percent
clay as long as the clay is not dominantly kalonitic; (6) a Unified Soil
Classification of GC, SC, CL, or CH.

Moderate limitation rating. Soils with a moderate degree of
limitation as a floor for impounded areas have 1 or more of the following
characteristics: (1) permeability of 0.63 to 2.0 inches per hour; (2) depth
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of between 3 and 5 feet to hard rock; (3) slopes of between 3 and 7 percent;
(4) between 20 and 50 percent gravel and cobble by volume, or between 3 and
15 percent of the surface area covered with stones; (5) soil textures with
less than 18 percent clay if the clay is mixed or montmoillonitic, or
with any clay content if the clay is kaolonitic; (6) a Unified Soil
Classification of GM, ML, MH, or SM.

Severe limitation rating. Soils with a severe pond floor limi-
tation have 1 or more of the following characteristics: (1) permeability
of more than 2.0 inches per hour; (2) depth to hard rock of less than 3 feet;
(3) slopes steeper than 7 percent; (4) more than 50 percent by volume gravels
and cobbles or more than 15 percent by surface area of stones; (5) textures
of gravels and sand or organic soils; (6) a Unified Soil Classification of
GW, GP, SW, SP, OL, OH, PT.

g. Soil limitation rating for embankment material. Soil texture and
the related compacting abilities of the soil are the main characteristics
in evaluating the soil as a source of embankment material (2). The ratings
for this use are based on the assumptions that; (1) the ratings are based on
undisturbed soil; (2) the site location is otherwise suitable for an embank-
ment; (3) the soil texture is based upon the layer having the finest texture
in the profile. Three degrees of limitation are recognized.

Slight Limitation Rating. Soils with a slight degree of limitation
for embankment material have: (1) a Unified Soil Classification of GC, SC, or
CL and (2) a texture of gravelly clay, clay loam, or sandy clay loam.

Moderate Limitation Rating. Soils with a moderate degree of
limitation for embankment material have: (1) A Unified Soil Classification
of GM, CH, ML, MH, or SM and (2) a soil texture of clay, silt clay, silty
clay loam, silt loam, very fine sandy loam, loam, or sandy loam.

Severe Limitation Rating. Soils with a severe degree of limitation
for embankment material have; (1) a Unified Soil Classification of GW, GP,
SW, SP, OL, OH, or PT and (2) a texture of gravels, sands or organic
material.

148



2. Water Control and Development.

Within the inventory area, there are 4 major Reservoirs. Warm
Springs Reservoir, on Middle Fork Malheur River is the largest and supplies
water for irrigation in the Ontario, (Oregon) Irrigation District. It has

a surface area of about 3,500 acres or more than 5 square miles. It also
provides recreation in the form of fishing, boating, and water skiing. It

also serves as a flood control measure and helps regulate summertime flow
rates in the Malheur River.

Two of the reservoirs are south of U.S. Highway 20 on privately
owned property in section 13, T. 21 S., R. 34 E. Each of these has a surface
area of about 100 acres and is rather shallow. They are on separate forks
of an unnamed tributary of Stinking Water Creek. These are mainly single
purpose irrigation reservoirs although they support numerous waterfowl.

The fourth reservoir, also on privately owned property, is on the
main channel of Stinking Water Creek in section 20, township 22 south,
range 35 east. It was primarily designed to supply irrigation water,
although it also is a favorite watering place for many kinds of wildlife.

About 20 ponds for supplying water to livestock and wildlife
during the grazing season have been constructed throughout the inventory
area. Most have a surface area of less than 1 acre and are not important
in regulating stream flow rates or for flood control purposes. They, no
doubt, do have a slight influence on reducing discharge rates or for flood
control purposes. They, no doubt, do have a slight influence on reducing
discharge rates of the major streams during the spring peak runoff period.
The embankment and floor of most of these ponds are effectively holding
water during the dry summer period.

Channel erosion is actively taking place in Stinking Water Creek,
Little Stinking Water Creek, and many of the larger tributaries of these
creeks and Middle Fork Malheur River. The sediment scoured from the
sides and beds of these streams contributes to water turbidity and silting
problems in the reservoirs and the Malheur River.

Cut banks and ditches along roads sometimes aggravate the erosion
situation in an area. Frequently the disturbed area does not revegetate
rapidly and sometimes the ditches concentrate water that otherwise would
have flowed overland in a sheet or in a natural grassed waterway. The

concentrated water, when flowing rapidly and moving particles by saltation,
tends to form gullies. The areas underlain by lacustrine sediments are
especially subject to gully erosion initiated by ditches.

Some of the soil features important in locating roads are
discussed in the section on engineering. For purposes of watershed management,
the number of roads and trails should be kept to a minimum and when built,
extreme care must be exercised in the placement of culverts, diversions,
ditches, and exposed cut and fill areas, so soil losses and gully formation
are kept to a minimum.
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A dozen or so springs have been developed for livestock and wildlife
watering places in the inventory area. Spring development has no signifiant
effect on flow rates and amounts but it decidedly improves the availability
of water for drinking.

Low barriers are placed across the Middle Fork Malheur River at
several places to facilitate the divergence of water into canals for flood
irrigation on the downstream floodplains and adjacent terraces. These are
on land that is privately owned.

3. Water Quality.

Very little data has been collected with respect to the dissolved,
suspended, and bed load materials in the surface waters of the inventory
area. Preliminary results show that in the springtime, turbidity levels
of Stinking Water Creek are much higher than they are in the summer or fall.
Algal blooms occur in the reservoirs, suggesting significant nutrient
levels. Some of the spring waters are suspected to be high in calcium
and magnesium which would help flocculate suspended materials in reservoirs.
Some of the springs are issuing warm, even hot, water. This water may
be high in dissolved silica because petrified wood is sometimes found in
areas not distant from existing warm springs.

C. Land and Minerals.

This section contains information about the soils that can be used
to partially determine land values for land exchange and leasing. The
information is concerned primarily with the capabilities of the soils for
farm and range uses. Soil factors affecting recreational and urban uses
are discussed in the sections on recreation and engineering uses of the
soils elsewhere in this report. More detailed information on range uses of
the soils is discussed in the range and vegetation sections.

Table 11 gives the Land Capability Classification and the degree of
limitation for irrigation. Land values cannot be determined by the infor-
mation in Table 11 alone because of the effect of location, size of delinea-
tion, proximity to roads, and other physical and cultural features has on land
values. Two soils classified the same with respect to the items given in
Table 11 might be appraised quite differently if one were located near a
source of water and a road and had a big area and if the other were remotely
located and of small extent.

1. Land Capability Classification.

In the Land Capability Classification, the arable soils are
grouped according to the potentialities and limitations for sustained
production of commonly cultivated crops. Nonarable soils are grouped.
according to their potentialities and limitations for the production of

150



Table 11. Soil Groupings Significant to Lands and Minerals Transactions

Mapping Unit Land Capability Land Capability Degree of Limitation
Unit.(Dryland) Unit (Irrigated) for Irrigation

1-A-1 III w 2 II w 2 Slight
1-B-2 III e 1 II e 1 Moderate
10-A-1 III w 2 II w 2 Moderate
55-A-1 IV s 8 III s 8 Moderate
56-A-1 IV s 8 III s 8 Moderate
56-B-2 IV e 8 III e 8 Moderate
56-C-2 IV e 8 III e 8 Moderate

VI e 8 IV e 8 Severe
75-C-2 VI e 8 IV e 8 Severe
75-D-2 VI e 8 VI e 8 Severe
75S-A-1
75S-B-2
75S-C-2
75S-D-3
75S-E-2
75S-E-3
75S-F-3
75SS-B-2
75SS-D-2
75SS-E-2

76-A-1
76-B-2
76-C-2
76-C-3
76S-B-2
76S-C-2
76S-C-3
76S-D-2
76S-E-2
76S-E-3

77-B-2
77S-A-1
77S-B-2
77S-C-2
77SS-B-2
77SS-C-2
77SS-D-2
82-B-1
82-C-2
82-D-2
82S-D-2
82S-E-2
82S-F-2
82SS-E-2
82SS-F-2

VI s 7
VI s 7
VI s 7
VI s 7
VI s 7
VI s 7
VII s 7

V s 7
V s 7
V s 7
VI s 7
VI s 7
VI s 7
VII s 7

V. severe
V. severe
V. severe
V. severe
V. severe
V. severe
V. severe

VII a
VII s
VII s

7

7

7

VII s
VII a
VII s

7

7

7

V. severe
V. severe
V. severe

VI s 3
VI e 3
VI e 3
VI e 3

IV s 3
IV e 3
IV e 3
IV e 3

Severe
Severe
Severe
Severe

VI s 7 V s 7 V. severe
VI s 7 V s 7 V. severe
VI s 7 V s 7 V. severe
VI s 7 VI s 7 V. severe
VI s 7 VI s 7 V. severe
VI s 7 VI s 7 V. severe

VII s 8 VII s 8 V. severe
VII s 7 VII s 7 V. severe
VII s 7 VII a 7 V. severe
VII a 7 VII s 7 V. severe
VII s 7 VII s 7 V. severe
VII s 7 VII s 7 V. severe
VII s 7 VII s 7 V. severe
IV e 1 III e 1 Moderate
IV e 1 III e 1 Moderate
IV e 1 IV e 1 Severe
VI s 7 VI s 7 V. severe
VI s 7 VI s 7 V. severe
VI s 7 VI s 7 V. severe
VI s 7 VI s 7 V. severe
VI s 7 VI s 7 V. severe
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Table 11. Soil Groupings Significant to Lands and Minerals Transactions (Continued)

Mapping Unit Land Capability Land Capability Degree of Limitation
Unit (Dryland) Unit (Irrigated) for Irrigation

83-B-2 IV e 1 III e 1 Moderate
83-C-2 IV e 1 III e 1 Moderate
83-D-2 IV e 1 IV e 1 Severe
83-E-2 IV e 1 IV e 1 V. severe
83S-B-2 VI s 7 V s 7 V. severe
83S-C-2 VI s 7 V s 7 V. severe
83S-D-2 VI s 7 VI s 7 V. severe
83S-E-2 VI s 7 VI s 7 V. severe

84S-A-1 VII s 7 VII s 7 V. severe
84S-B-2 VII s 7 VII s 7 V. severe
84S-C-2 VII s 7 VII s 7 V. severe
84S-D-2 VII s 7 VII s 7 V. severe
84SS-B-2 VII s 7 VII s 7 V. severe
84SS-C-2 VII s 7 VII s 7 V. severe
84SS-D-2 VII s 7 VII s 7 V. severe

96-C-1 VIII s 8 VIII s 8 V. severe
96-D-1 VIII s 8 VIII s 8 V. severe
96-E-1 VIII s 8 VIII s 8 V. severe
96-F-1 VIII s 8 VIII s 8 V. severe

98-D-1 VIII s 8 VIII s 8 V. severe
98-E-1 VIII s 8 VIII s 8 V. severe
98-F-1 VIII s 8 VIII s 8 V. severe

310-A-1 III w 2 II w 2 Moderate

330-C-2 IV e 5 III e 5 Severe

360-A-1 IV s 5 III s 5 Moderate
360-B-2 IV e 1 III e 1 Moderate
360-B-3 IV e 1 III e 1 Moderate
360-C-2 IV e 1 III e 1 Moderate
360-C-3 IV e 1 III e 1 Moderate
360-D-2 IV e 1 IV e 1 Severe
360-D-3 IV e 1 IV e 1 Severe
360-E-2 IV e 1 IV e 1 V. severe

362-B-3 IV e 1 III e 1 Moderate
362-C-3 IV e 1 III e 1 Moderate
362-C-4 IV e 1 III e 1 Moderate
362-D-3 IV e 1 IV e 1 Severe
362-D-4 IV e 1 IV e 1 Severe
362-D-5 IV e 1 IV e 1 Severe
362-E-4 IV e 1 IV e 1 V. severe
362-E-5 IV e 1 IV e 1 V. severe
362S-D-4 VI s 7 VI s 7 V. severe
362S-E-4 VI s 7 VI s 7 V. severe
362S-F-4 VI s 7 VI s 7 V. severe
362S-F-5 VI s 7 VI s 7 V. severe
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Table 11. Soil Groupings Significant to Lands and Minerals Transactions (Continue

Mapping Unit Land Capability Land Capability Degree of Limitation
Unit (Dryland) Unit (Irrigated)-- for IrriRation

375-C-3 VI e 8 III e 8 Severe
375-D-2 VI e 8 IV s 8 Severe
375-D-3 VI e 8 IV e 8 Severe
375S-E-2 VI s 7 VI s 7 V. severe
375S-E-3 VI s 7 VI s 7 V. severe
375SS-C-2 VII s 7 VII s 7 V. severe
375SS-D-3 VII s 7 VII s 7 V. severe
375SS-F-2 VII s 7 VII s 7 V. severe

376-B-2 IV e 1 III e 1 Moderate
376-C-2 IV e 1 III e 1 Moderate
376-D-2 IV e 1 IV e 1 Severe
376-D-3 IV e 1 IV e 1 Severe
376-E-2 IV e 1 IV e 1 V. severe
376-E-3 IV e 1 IV e 1 V. severe
376S-B-2 VI s 7 V s 7 V. severe
376S-C-2 VI s 7 V s 7 V. severe
376S-D-2 VI s 7 VI s 7 V. severe
376S-E-2 VI s 7 VI s 7 V. severe
376S-E-2 VI s 7 VI s 7 V. severe
376SS-C-2 VII s 7 VII s 7 V. severe
376SS-D-2 VII s 7 VII s 7 V. severe
376SS-D-3 VII s 7 VII s 7 V. severe

377S-B-2 VII s 7 VII s 7 V. severe
377S-C-2 VII s 7 VII s 7 V. severe
377S-D-2 VII s 7 VII s 7 V. severe
377S-E-2 VII s 7 VII s 7 V. severe
377SS-B-2 VII s 7 VII s 7 V. severe
377SS-C-2 VII s 7 VII s 7 V. severe
377SS-D-2 VII s 7 VII s 7 V. severe

381-B-2 IV e 1 III e 1 Moderate
381-C-2 IV e 1 III e 1 Moderate
381-D-2 IV e 1 IV e 1 Severe
381S-C-2 VI s 7 V s 7 V. severe
381S-D-2 VI s 7 VI s 7 V. severe
381S-E-2 VI a 7 VI s 7 V. severe
381S-F-2 VI s 7 VI s 7 V. severe
381SS-D-2 VII s 7 VII s 7 V. severe
381SS-E-2 VII s 7 VII s 7 V. severe
381SS-F-2 VII s 7 VII s 7 F. severe
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Table 11. Soil Groupings Significant to Lands and Minerals Transactions (Continued)

Mapping Unit Land Capability Land Capability Degree of Limitation
Unit (Irrigated) for Irrigation

383-B-2 IV e 1 III e 1 Moderate
383-C-2 IV e 1 III e 1 Moderate
383-C-2 IV e 1 IV e 1 Severe
383-D-3 IV e 1 IV e 1 Severe
383S-B-2 VI s 7 V s 7 V. severe
383S-C-2 VI s 7 V s 7 V. severe
383S-D-2 VI s 7 VI s 7 V. severe
383S-E-2 VI s 7 VI s 7 V. severe

384-C-2 VII s 8 VII s 8 V. severe
384S-B-2 VII s 7 VII s 7 V. severe
384S-C-2 VII s 7 VII s 7 V. severe
384S-D-2 VII s 7 VII s 7 V. severe
383SS-B-2 VII s 7 VII s 7 V. severe

462S-E-4 VI s 7 VI s 7 V. severe
462S-F-4 VI s 7 VI s 7 V. severe

481S-E-2 VI s 7 VI s 7 V. severe
481SS-E-2 VII s 7 VII s 7 V. severe
481SS-E-3 VII s 7 VII s 7 V. severe
481SS-F-2 VII s 7 VII s 7 V. severe
481SS-F-3 VII s 7 VII s 7 V. severe
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permanent vegetation and risk of soil damage (2). The land capability
classification is given by a symbol, such as, III-e-1. The "III" refers
to the capability class and defines the degree of limitation of the soil
for growing plants. The system provides for 8 degrees of limitation, with
Class I land having the lowest degree and Class VIII land having the
highest degree of limitation. Soils in Classes I through IV are capable
of producing cultivated crops, as well as being used for less intensive
systems of use. Class V through VII may be used for forestry, pasture,
range, wildlife, and watershed uses. Those in Class VIII are suitable only
for watershed, recreation and/or wildlife.

The "e" in the symbol III-e-1, refers to the subclass and defines
the kind of limitation in broad terms. The four kinds of limitations
recognized at the subclass level are: e-wind or water erosion hazard;
w-wetness, drainage, or overflow hazard: s-soil limitations such as,
shallowness, stoniness, and salinity: and c-climatic limitation such as
short growing season or summer droughty period. When there is more than
one kind of problem limiting the potential of a soil for growing plants,
the subclass refers to the one that is most limiting.

Capability units are groups of soils within capability classes
and subclasses that are nearly alike in plant growth and response to
management. They are denoted by arabic numbers, such as the "1" in the
above example. In this report, the unit numbers used are: 1 for soils
having primarily an erosion hazard, 2 for soils having a drainage or overflow
hazard, 3 for soils with a slowly permeable subsoil, 5 for soils with fine
or very fine textures, 7 for soils with stones or rock sufficient to
interfere with tillage, and 8 for soils with a hardpan or hard bedrock
restricting the root zone.

The soils are classified for both dryland and irrigated farming
systems. Under dryland conditions; Class I soils have to be more than 60
inches deep. Class II and III soils, more than 40 inches deep; Class IV and
V soils, more than 20 inches deep and Class VI soils more than 10 inches
thick. Under irrigated conditions: Class I soils have to be more than 40
inches deep, Class II soils, also more than 40 inches deep; Class III soils
more than 20 inches deep and Class IV soils more than 10 inches deep. Also
actual evapotranspiration is used to classify the soil under dryland conditions
which is nearly equal to the mean annual precipitation for most soils in this
area. Soils having actual evapotranspiration losses of 10 inches or less are
classified in Class III. Finally, soils do not qualify for Class I unless the
frost-free period is greater than 140 days. There are no Class I soils mapped
in the inventory area, and only a few soils are Class II under irrigation.

2. Irrigation Limitation Ratings.

Irrigation is the application of water to the soil to improve
plant growth. (Lawns will require irrigation in the inventory area if
they are to remain green throughout the summer.) Soil limitation ratings
for irrigation are based on advanced technology with emphasis on sprinkler
application of water. The ratings are based on soil properties and qualities
only and do not include other featues significant in designing an irrigation
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system such as climate, availability of water, and location of the area.

The soils are rated into 4 irrigation limitation classes:
slight, moderate, severe, and very severe (11). Soils with a very severe
limitation for irrigation may be considered to be non-irrigable under the
existing level of technological development.

A soil has slight limitations for irrigation if all of the
following features apply: Slopes are less than 5 percent; depth to imper-
meable hardpan or bedrock is more than 40 inches; soil texture of root
zone is sandy loam to friable clay; gravels make up less than 15 percent
of the soil volume, stones cover less than 0.01 percent of the surface
area; rock outcrops are absent; available water holding capacity is more
than 6 inches in the upper 48 inches or averages more than 1.5 inches of
water per foot of depth; permeability is moderately slow, moderate, or mor-
erately rapid; electical conductivity of the saturation extract is less
than 4 millimhos per centimeter at 25°C., exchangeable sodium percentage
is less than 15; "slick spots" cover less than 10 percent of the area;
drainage is somewhat excessive, good, or moderately good; seasonal water
table is below 40 inches during growing season, floods do not occur
during growing season.

A soil has moderate limitations for irrigation if 1 or more of
the following features apply: Slopes are between 5 and 12 percent; depth to
impermeable hardpan or bedrock is between 20 and 40 inches; texture of
the root zone is loamy sand or permeable clay; gravel makes up from 15 to
50 percent of the soil volume; stones cover from 0.01 to 0.1 percent of the
surface area; rock outcrops cover from 0 to 2 percent of the surface
area; available water holding capacity is between 4.5 and 6 inches to a
depth of 48 inches, or averages between 1.0 and 1.5 inches of water per
foot of soil depth; permeability is slow or rapid, electrical conductivity
of the saturation extract is 4 to 8 millimhos per centimeter at 25°C,
exchangeable sodium percentage is between 15 and 30, slick spots cover be-
tween 10 and 25 percent of the surface area; drainage is somewhat poor
and the water table is below 20 to 40 inches during the growing season;
floods occur once in every 10 years during the season of use.

A soil has a severe limitation for irrigation if 1 or more of the
following features apply: Slopes are between 12 and 20 percent; depth to
an impervious hardpan or bedrock is between 10 and 20 inches; texture of the
root zone is fine sand, coarse loamy sand, or slowly permeable clay;
gravel makes up from 50 to 70 percent of the soil volume; stones cover
from 0.1 to 3 percent of the surface area; rock outcrops cover from 2 to
10 percent of the surface area, available water holding capacity is between
3 and 4.5 inches of water to a depth of 4 feet, or averages between 0.75
and 1 inch of water per foot of soil depth, permeability is very slow or
very rapid; electrical conductivity of the saturation extract is between
8 and 16 millimhos; slick spots cover from 25 to 50 percent of the surface
area; exchangeable soduim percentage is between 30 and 45; drainage is
poor and the water table is below 10 to 20 inches during the growing season;
floods occur 2 or 3 times in a 10 year interval.
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A soil has a very severe limitation for irrigation if 1 or more
of the following features apply: Slopes are more than 20 percent; depth
to an impervious hardpan or bedrock is less than 10 inches, surface
texture is sand; gravel makes up over 70 percent of the volume; stones cover
more than 3 percent of the surface area; rock outcrops cover more than 10
percent of the suface area; available water holding capacity is less than
3 inches to a depth of 4 feet, or averages less than 0.75 inches of water
per foot of soil; electrical conductivity of the saturation extract is
more than 16 millimhos per centimeter at 25°C, exchangeable sodium percent-
age is more than 45; slick spots cover more than 50 percent of the surface
area, drainage is very poor and the water table is above 20 inches during
much of the growing season, floods occur more frequently than 3 years in
every 10 year interval.

D. Recreation.

In this section, the limitations of soils in the inventory area are
discussed for specified recreational uses including camp areas, park-type
picnic areas, playgrounds for organized games like baseball and footpaths
and bridle trails. Soil limitation ratings for lawns and landscaping are
also discussed because intensively used recreational areas are commonly
landscaped. Also, soil ratings are given for septic tank filter field
limitations because of their common association with recreational facilities
in this area.

The ratings used are slight, moderate, severe and very severe.
Ratings are based on soil properties and qualities only and do not include
other features such as location, size of area, and availabilty of water
that may be important in site selection and development. Soil factors
affecting construction of small buildings are discussed in the section on
engineering.

The various recreation uses of the soils is defined in the
paragraphs that follow and the properties important in rating the limitation
of the soils for such purposes are given (2). The ratings are in Table 12.

1. Camp areas. A camp area is an area that is used intensively for
tents, campers and small camp trailers and for outdoor living. Camping
areas require little site preparation other than minor shaping and leveling
of areas used for tents and parking. The soils must be able to support
heavy foot traffic and limited vehicular traffic.

Soil suitability for growing and maintaining vegetation is not
a part of this guide but is an item to consider in final evaluation of
a site. Not considered in the ratings were the problems of water supply,
sewage disposal, or access roads.

A soil has slight limitations for campsites if all of the following
features apply: Slopes are less than 9 percent; drainage is somewhat
excessive, well, or moderately well; depth to the seasonal water table is
more than 30 inches; there is no flooding; permeability is rapid, moderately
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Table 12. Soil Interpretations for Recreational and Landscaping uses

Map Degree of Limitation
Symbol Camp Areas Picnic Areas Playground Path & Trail Septic Tank

Filter field
Lawns and

Golf Fairway Irrigation

1-A-1 Severe Slight Slight Slight Moderate Slight Slight
1-8-2 Severe Slight Moderate Slight Moderate Moderate Moderate
10-A-1 Severe Moderate Moderate Moderate Severe Moderate Moderate
55-A-1 Moderate Slight Moderate Slight Severe Moderate Moderate
56-A-1 Moderate Slight Moderate Slight Severe Moderate Moderate
56-B-2 Moderate Slight Moderate Slight Severe Moderate Moderate
56-C-2 Moderate Moderate Severe Slight Severe Moderate Moderate
75-B-2 Moderate Slight Severe Moderate Severe Severe Severe
75-C-2 Moderate Moderate Severe Moderate Severe Severe Severe
75-D-2 Severe Severe Severe Moderate Severe Severe Severe
75S-A-1 Severe Moderate Severe Severe Severe Severe V. severe
75S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
75S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
75S-D-3 Severe Severe Severe Severe Severe Severe V. severe
75S-E-2 Severe Severe Severe Severe Severe Severe V. severe
75S-E-3 Severe Severe Severe Severe Severe Severe V. severe
75S-F-3 Severe Severe Severe Severe Severe Severe V. severe
75SS-B-2 Severe Severe Severe Severe Severe Severe V. severe
75SS-D-2 Severe Severe Severe Severe Severe -Severe V. severe
75SS-E-2 Severe Severe Severe Severe Severe Severe V. severe
76-A-1 Moderate Slight Moderate Slight Severe Severe Severe
76-B-2 Moderate Slight Moderate Moderate Severe Severe Severe
76-C-2 Moderate Moderate Severe Moderate Severe Severe Severe
76-C-3 Moderate Moderate Severe Moderate Severe Severe Severe
76S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
76S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
76S-C-3 Severe Moderate Severe Severe Severe Severe V. severe
76S-D-2 Severe Severe Severe Severe Severe Severe V. severe
76S-E-2 Severe Severe Severe Severe Severe Severe V. severe
76S-E-3 Severe Severe Severe Severe Severe Severe V. severe



Table 12. Soil Interpretations for Recreational and Landscaping uses (Continued)

Map Degree of Limitation

Symbol Camp Areas Picnic Areas Playground Path & Trail Septic Tank
Filter field

Lawns and
Golf Fairway Irrigation

77-B-2 Severe Slight Severe Moderate Severe Severe V. severe
77S-A-1 Severe Moderate Severe Severe Severe Severe V. severe
77S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
77S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
77SS-B-2 Severe Severe Severe Severe Severe Severe V. severe
77SS-C-2 Severe Severe Severe Severe Severe Severe V. severe
77SS-D-2 Severe Severe Severe Severe Severe Severe V. severe
82-B-1 Slight Slight Moderate Moderate Severe Moderate Moderate
82-C-2 Moderate Moderate Severe Moderate Severe Moderate Moderate
82-D-2 Severe Severe Severe Moderate Severe Severe Severe
82S-D-2 Severe Severe Severe Severe Severe Severe V. severe
82S-E-2 Severe Severe Severe Severe Severe Severe V. severe
82S-F-2 Severe Severe Severe Severe Severe Severe V. severe
82SS-E-2 Severe Severe Severe Severe Severe Severe V. severe
82SS-F-2 Severe Severe Severe Severe Severe Severe V. severe
83-B-2 Moderate Slight Moderate Moderate Severe Moderate Moderate
83-C-2 Moderate Moderate Severe Moderate Severe Moderate Moderate
83-D-2 Severe Severe Severe Moderate Severe Severe Severe
83-E-3 Severe Severe Severe Moderate Severe Severe V. severe
83S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
83S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
83S-D-2 Severe Severe Severe Severe Severe Severe V. severe
83S-E-2 Severe Severe Severe Severe Severe Severe V. severe
84S-A-1 Severe Moderate Severe Severe Severe Severe V. severe
84S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
84S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
84S-D-2 Severe Severe Severe Severe Severe Severe V. severe
84SS-B-2 Severe Severe Severe Severe Severe Severe V. severe
84SS-C-2 Severe Severe Severe Severe Severe Severe V. severe
84SS-D-2 Severe Severe Severe Severe Severe Severe V. severe

96-C-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe



Table 12. Soil Interpretations for Recreational and Landscaping uses (Continued)

Map Degree of Limitation
Symbol Camp Areas Picnic Areas Playground Path & Trail Septic Tank

Filter field
Lawns and
Golf Fairway Irrigation

96-D-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe
96-E-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe
96-F-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe
98-D-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe
98-E-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe
98-F-1 V. severe V. severe V. severe V. severe V. severe V. severe V. severe

310-A-1 Moderate Moderate Moderate Moderate Severe Severe Moderate

330-C-2 Severe Severe Severe Severe Severe Severe Severe
360-A-1 Moderate Slight Moderate Slight Severe Moderate Moderate
360-B-2 Moderate Slight Moderate Slight Severe Moderate Moderate
360-B-3 Moderate Slight Moderate Slight Severe Moderate Moderate
360-C-2 Moderate Moderate Severe Slight Severe Moderate Moderate

o
360-C-3 Moderate Moderate Severe Slight Severe Moderate Moderate
360-D-2 Severe Severe Severe Moderate Severe Severe Severe
360-D-3 Severe Severe Severe Moderate Severe Severe Severe
360-E-2 Severe Severe Severe Moderate Severe Severe V. severe

362-B-3 Moderate Moderate Moderate Moderate ' Severe Moderate Moderate
362-C-3 Moderate Moderate Severe Moderate Severe Moderate Moderate
362-C-4 Moderate Moderate Severe Moderate Severe Moderate Moderate
362-D-3 Severe Severe Severe Moderate Severe Severe Severe
362-D-4 Severe Severe Severe Moderate Severe Severe Severe
362-D-5 Severe Severe Severe Moderate Severe Severe Severe
362-E-4 Severe Severe Severe ' Moderate Severe Severe V. severe
362-E-5 Severe Severe Severe Moderate Severe Severe V. severe
362S-D-4 Severe Severe Severe Severe Severe Severe V. severe
362S-E-4 Severe Severe Severe Severe Severe Severe V. severe
362S-F-4 Severe Severe Severe Severe Severe Severe V. severe
362S-F-5 Severe Severe Severe Severe Severe Severe V. severe
375-C-3 Moderate Moderate Severe Slight Severe Severe Severe
375-D-2 Severe Severe Severe Moderate Severe Severe Severe
375-D-3 Severe Severe Severe Moderate Severe Severe Severe



Table 12. Soil Interpretations for Recreational and Landscaping uses (Continued)

Map Degree of Limitation
Symbol Camp Areas Picnic Areas Playground Path & Trail Septic Tank

Filter field
Lawns and

Golf Fairway Irrigation

375S-E-2 Severe Severe Severe Severe Severe Severe V. severe
375S-E-3 Severe Severe Severe Severe Severe Severe V. severe
375SS-C-2 Severe Severe Severe Severe Severe Severe V. severe
375SS-D-3 Severe Severe Severe Severe Severe Severe V. severe
375SS-F-2 Severe Severe Severe Severe Severe Severe V. severe
376-B-2 Moderate Slight Moderate Slight Severe Moderate Moderate
376-C-2 Moderate Moderate Severe Slight Severe Moderate Moderate
376-D-2 Severe Severe Severe Moderate Severe Severe Severe
376-D-3 Severe Severe Severe Moderate Severe Severe Severe
376-E-2 Severe Severe Severe Moderate Severe Severe V. severe
376-E-3 Severe Severe Severe Moderate Severe Severe V. severe
376S-B-2 Moderate Moderate Severe Severe Severe Severe V. severe
376S-C-2 Moderate Moderate Severe Severe Severe Severe V. severe
376S-D-2 Severe Severe Severe Severe Severe Severe V. severe
376S-E-2 Severe Severe Severe Severe Severe Severe V. severe
376S-E-3 Severe Severe Severe Severe Severe Severe V. severe
376SS-C-2 Severe Severe Severe Severe Severe Severe V. severe
376SS-D-2 Severe Severe Severe Severe Severe Severe V. severe
376SS-E-3 Severe Severe Severe Severe Severe Severe V. severe
377S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
377S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
377S-D-2 Severe Severe Severe Severe Severe Severe V. severe
377S-E-2 Severe Severe Severe Severe Severe Severe V. severe
377SS-B-2 Severe Severe Severe Severe Severe Severe V. severe
377SS-C-2 Severe Severe Severe Severe Severe Severe V. severe
377SS-D-2 Severe Severe Severe Severe Severe Severe V. severe



Table 12. Soil Interpretations for Recreational and Landscaping uses (Continued)

Map Degree of Limitation
Symbol Camp Areas Picnic Areas Playground Path Trail Septic Tank

Filter field
Lawns and
Golf Fairway Irrigation

381-B-2 Slight Slight Moderate Moderate Severe Moderate Moderate
381-C-2 Moderate Moderate Severe Moderate Severe Moderate Moderate
381-D-2 Severe Severe Severe Moderate Severe Severe Severe
381S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
381S-D-2 Severe Severe Severe Severe Severe Severe V. severe
381S-E-2 Severe Severe Severe Severe Severe Severe V. severe
381S-F-2 Severe Severe Severe Severe Severe Severe V. severe
381SS-D-2 Severe Severe Severe Severe Severe Severe V. severe
381SS-E-2 Severe Severe Severe Severe Severe Severe V. severe
381SS-F-2 Severe Severe Severe Severe Severe Severe V. severe
383-B-2 Moderate Slight Moderate Slight Severe Moderate Moderate
383-C-2 Moderate Moderate Severe Slight Severe Moderate Moderate
383-D-2 Severe Severe Severe Moderate Severe Severe Severe
383-D-3 Severe Severe Severe Moderate Severe Severe Severe
383S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
383S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
383S-D-2 Severe Severe Severe Severe Severe Severe V. severe
383S-E-2 Severe Severe Severe Severe Severe Severe V. severe
384-C-2 Severe Moderate Severe Moderate Severe Severe V. severe
384S-B-2 Severe Moderate Severe Severe Severe Severe V. severe
384S-C-2 Severe Moderate Severe Severe Severe Severe V. severe
384S-D-2 Severe Severe Severe Severe Severe Severe V. severe
384SS-B-2 Severe Severe Severe Severe Severe Severe V. severe
462S-E-4 Severe Severe Severe Severe Severe Severe V. severe
462S-F-4 Severe Severe Severe Severe Severe Severe V. severe
481S-E-2 Severe Severe Severe Severe Severe Severe V. severe
481SS-E-2 Severe Severe Severe Severe Severe Severe V. severe
481SS-E-3 Severe Severe Severe Severe Severe Severe V. severe
481SS-F-2 Severe Severe Severe Severe Severe Severe V. severe
481SS-F-3 Severe Severe Severe Severe Severe Severe V. severe



rapid, or rapid; surface soil texture is sandy loam, silt loam or loam;
soil depth is 20 inches or more; gravel covers less than 20 percent of the
surface area; stones cover less than 0.1 percent of the area; rock out-
crops cover less than 2 percent of the area.

A soil that has a moderate limitation for campsites has 1 or more
of the following features: Slopes are 7 to 12 percent; drainage is some-
what poor; depth to the seasonal water table is 20 to 30 inches; flooding
does not occur during season of use; permeability is moderately slow or
slow; the surface soil texture is clay loam, sandy clay loam, silty clay
loam, or loamy sand; soil depth to rock is between 10 and 20 inches; gravel
covers between 20 and 50 percent of the surface area; stones cover between
0.1 and 3 percent of the surface area; rock outcrops cover from 2 to 25
percent of the area.

A soil has severe limitations for campsites if 1 or more of the
following features apply: Slopes are more than 12 percent; depth to seasonal
water table is less than 20 inches, flooding occurs during season of use;
permeability is very slow; the surface texture is silty clay, sandy clay,
clay or loose sand; depth to rock is less than 10 inches; gravel covers
over 50 percent of the surface area; stones cover more than 3.0 percent of
the surface area; rock outcrops cover more than 25 percent of the surface
area.

Rock land, Raw sediments, and marshes are very severely limited for
use as campsites.

2. Picnic areas. A picnic area is an area that is intensively used
for daytime outdoor food preparation and eating. Picnic areas require little
site preparation other than minor shaping and leveling of areas for picnic
tables. The soils must be able to support heavy traffic by people.

Soil suitability for growing vegetation is not a part of this guide,
but is an item to consider in final evaluation of a site. Problems of
water supply and sewage disposal are not considered in the ratings. Most
vehicular traffic will be confined to access roads.

A soil has slight limitations for picnic areas if all of the fol-
lowing features apply: Slopes are less than 7 percent; the drainage class
is moderately well, well, or somewhat excessive; seasonal water tables
are deeper than 20 inches; flooding does not occur during season of use;
surface soil texture is sandy loam, fine sandy loam, silt loam or loam;
gravel covers less than 20 percent of the surface area; stones and rocks
cover less than 3 percent of the surface area.

A soil that has moderate limitations for use as a picnic area
has 1 or more of the following features: Slopes are 7 to 12 percent;
the drainage class is somewhat poor and the depth to a seasonal water table
may be less than 20 inches for short periods during the season of use;
flooding occurs 1 or 2 times for short periods during the season of use;
surface soil textures are sandy clay loam, clay loam, sandy clay, silty
clay loam, or loamy sand; gravel covers from 20 to 50 percent of the area;
stones and rocks cover from 3 to 15 percent of the surface area.
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A soil has severe limitations for picnic areas if 1 or more of
the following features apply: Slopes are more than 12 percent; the drainage
class is poorly drained and the water table is above 20 inches for a month
or more during the season of use; flooding occurs more than twice during
the season of use; the surface soil texture is sandy clay, silty clay, clay,
or loose sand; gravel covers more than 50 percent of the surface area;
stones and rocks cover 15 percent of the surface area.

Rock land, Raw sediments and marshes are very severely limited for
use as campsites..

3. Playgrounds. A playground is an area intensively used for
organized games such as baseball, football, badmiton, volleyball, and
the like. They are commonly associated with day-use parks and schools.
The soils must be able to support heavy traffic by people. A nearly level
surface, good drainage, and a soil texture and consistence that give a
firm surface area generally needed. Rock outcrops and coarse fragments are
undesirable. Soil suitability for growing vegetation isnot a part of this
guide but it is an important item to consider in final evaluation of a site.

A soil has slight limitations for playgrounds if all of the fol-
lowing features apply: Slopes are less than 3 percent; drainage is some-
what excessive, well, or moderately well and the depth to a seasonal
water table is greater than 30 inches during the season of use; there is
no flooding; permeability is rapid or moderate; surface soil texture is
sandy loam, fine sandy loam, silt loam or loam; the soil is non-gravelly;
stones cover less than 0.01 percent of the surface area; rock outcrops
cover less than 2 percent of the surface area; depth to bedrock is more
than 40 inches.

A soil that has moderate limitations for playgrounds has 1 or more
of the following features: Slopes range from 3 to 7 percent; drainage is
somewhat poor and the depth to a seasonal water table during the season
of use is between 20 and 30 inches; floods occur once in 2 or more years
during the season of use; surface soil texture is sandy clay loam, clay
loam, silty clay loam, or loamy sand, depth to bedrock is 20 to 40 inches,
gravel covers less than 20 percent of the surface area, stones cover between
0.01 and 3.0 percent of the surface area; rock outcrops cover from 2 to 10
percent of the area; permeability is moderately slow or slow.

A soil has severe limitations for playgrounds if 1 or more of
the following features apply: Slopes are more than 7 percent; drainage is
poor and the depth to a seasonal water table during the season of use is
less than 20 inches; flooding occurs more frequently than once in 2 years;
permeability is very slow; surface soil texture is sandy clay, clay,
silty clay, or sand; depth to bedrock is less than 20 inches, gravel covers
more than 20 percent of the surface area; stones cover more than 3 percent
of the surface area; rock outcrops cover more than 10 percent of the surface
area. Rock land, Raw sediments and marshes are very severely limited for
use as playgounds.
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4. Paths and Trails. Paths and trails are areas that are used for
local and cross-country hiking and/or horse back riding. The chief re-
quirement for such areas is good trafficability. The areas are assumed to
be for use as they occur in nature and little soil will be moved.

The path and trail ratings are based on soil properties and
qualities only. They do not take into account other features, such as
aesthetic value, that would make the path site desirable but would require
more preparation and maintenance. An example is a mountain lookout where
a guardrail would be needed.

A soil has slight limitations for paths and trails if all of the
following features apply: Slopes are 0 to 12 percent; drainage is somewhat
excessive, well, or moderately well, and the depth to a seasonal water table
is more than 20 inches; floods occur no more than once a year during the
season of use; surface textures are sandy loam, fine sandy loam, loam,
or silt loam; gravel covers less than 20 percent of the surface area; stones
cover less than 0.01 percent of the area; rock outcrops cover less than 10
percent of the area.

A soil that has moderate limitations for paths and trails has 1 or
more of the following features: Slopes range from 12 to 30 percent; drainage
is somewhat poor; floods occur 2 or 3 times during each season of use;
surface soil texture is silty clay loam, sandy clay loam, clay loam, or
loamy sand. Gravel covers from 20 to 50 percent of the surface area; stones
cover from 0.01 to 3.0 percent of the area; rock outcrops cover from 10 to
25 percent of the area.

A soil has severe limitations for paths and trails if 1 or more of
the following features apply: Slopes are more than 30 percent; drainage is
poor or very poor; floods occur more than 3 times during each season of
use; surface soil textures are sandy clay, silty clay, clay, or sand; gravel
covers more than 50 percent of the surface area; stones cover more than 3.0
percent of the surface area; rock outcrops cover more than 25 percent of
the area.

Rock land, Raw sediments, and marshes have very severe limitations
for use as sites for paths and trails.

5. Septic tank filter fields. The term septic tank filter fields
refers to a sewage disposal system in which waste is distributed to a
central tank and the effluent from the tank is dispersed over a fairly
large area of filter field lines buried in the soil. Sites developed for
camping, picnicing, and playgrounds ordinarily require some form of an
independent sewage disposal system. These ratings also apply to any
disposal fields, such as waste water, in addition to sewage disposal systems.

It is assumed that the minimum depth of soil over the tile lines
is 12 inches and that the diameter of the lines is 4 inches. It is also
assumed that the minimum depth of filter material over the lines is 2 inches
and that under the lines is 12 inches. The soil limitation ratings for this
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use are based on soil properties and qualities only. Coarse-textured
soils, for example, may permit contamination of water supplies. Water,

required for the system, may not be readily available at the site.

A soil has slight limitations for filter fields if all of the
following features apply: Permeability is more than 1.0 inch per hour, or
the percolation rate is faster than 45 minutes per inch of drop in water
level; depth to seasonal water table is more than 6 feet; drainage is
somewhat excessive or well; depth to impervious bedrock or permanent
water is more than 6 feet; slope is between 0 and 7 percent; flooding
never occurs.

A soil that has a moderate limitation for septic tank filter fields
has 1 or more of the following features: Permeability is between 1.0 and
0.63 inches per hour, or the percolation rate is between 45 and 75 minutes
per inch; depth to a seasonal water table is between 4 and 6 feet; drainage
class is moderately well or somewhat poor; depth to impervious bedrock or
permanent water table is between 4 and 6 feet; slopes range from 7 to 12
percent; floods occur less than once in 10 years; the duration of overflow
during flooding is 48 hours or less.

A soil has severe limitations for this use if 1 or more of the
following apply: Permeability is less than 0.63 inches per hour or the
percolation rate is lower than 75 minutes per inch of drop in water level;
depth to seasonal water table is less than 4 feet; drainage is less than
somewhat poor; depth to impervious bedrock or permanent water table is
less than 4 feet; slope is more than 12 percent; floods occur 1 or more
times in a 10 year period; the duration of any overflow is more than 48
hours.

Rock land, Raw sediments, and marshes have very severe limitations
of use as septic tank filter fields.

6. Lawns and Golf Fairways. Lawns and golf fairways refer to areas
vegetated with grass, that is, kept short by mowing, around residential areas,
itensively used parks and picnic areas, and on playgrounds and golf courses.
Soil limitation ratings for intensively growing turf are based on soil
properties and qualities only and do not include other features that may
be important in site selection such as availability of water for irrigation
or location, climate, and accessibility. Leveling and importing fill or
topsoil are not considered in the rating, and traps and greens are not con-
sidered part of the golf fairway. Adapted grass species are not considered
as a part of the rating. The rating system is applicable to most ornamental
shrubs used in landscaping.

A soil has slight limitations for lawns and golf fairways if
all of the following features apply: Slopes are less than 3 percent; sur-
face soil texture is sandy loam, fine sandy loam, loam, or silt loam; gravel.
covers less than 20 percent of the surface area; stones cover less than
0.01 percent of the surface area; rock outcrops cover less than 2 percent
of the area; depth to hard bedrock or a hardpan is more than 40 inches;
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drainage is somewhat excessive, good, or moderately well; floods never occur;
permeability is rapid, moderately rapid, or moderate; available water
holding capacity is more than a total of 5 inches and averages more than
1.5 inches of water per foot of soil depth; conductivity of the saturation
extract is less than 4 millimhos per centimeter at 25°C., exchangeable sodium

percentage of the upper 20 inches is less than 8.

A soil that has moderate limitations for use as a site for a lawn

or fairway has 1 or more of the following features: Slopes range from

3 to 12 percent; the surface soil texture is loamy sand, sandy clay loam,
silty clay loam, or clay loam, gravel covers from 20 to 50 percent of the
surface area; stones cover from 0.01 to 0.1 percent of the surface area;
rock outcrops cover from 2 to 10 percent of the area; depth to hard bedrock
or hardpan is between 20 and 40 inches; drainage is excessive or somewhat

poor; floods occur 1 year in 10 or less frequently; permeability is

very rapid or moderately slow; available water holding capacity is from

3.75 to 5.0 inches throughout the root zone and averages between 1.0 and

1.5 inches of water per foot of depth; conductivity of the saturation ex-
tract is between 4 and 8 millimhos per centimeter at 25°C., exchangeable
sodium percentage of the upper 20 inches of soil is between 8 and 15.

A soil has severe limitations for lawns and fairways if 1 or more

of the following features apply: Slopes are more than 12 percent; surface
soil textures are sand, sandy clay, silty clay or clay; gravel covers more
than 5 percent of the surface area; stones cover more than 0.1 percent
of the area; rock outcrops cover more than 10 percent of the area; depth to
hard bedrock or hardpan is less than 20 inches; drainage is poor, flooding
occurs more frequently than 1 year in 10 years; permeability is slow or

very slow; available water holding capacity is less than 3.75 inches
of total water in the root zone, and averages less than 1.0 inch of water
per foot of depth; conductivity of the saturation extract is more than

8 millimhos per centimeter at 25°C., exchangeable sodium percentage is
more than 15.

Rock land, Raw sediments, and marshes have very severe limitations
for lawns and golf fairway.

E. Wildlife

Game and fish are important in the Stinking Water Creek area
primarily for the recreational opportunities they provide for hunting and
fishing. Many species of wildlife, however, are also beneficial in control
of undesirable rodents and insects. Some eat weed seeds that hinder the

growth of range and farm crops.

Mule deer and antelope are important big game animals in the
inventory area. Game birds include sagehens, Hungarian partridges,
chukars, mourning doves, quail, and ducks. Jackrabbits and cottontail

rabbits are also present throughout most of the area. Coyotes and

bobcats are important predatory mammals. Ground squirrels and other kinds

of small rodents are very common. There are a few fur-bearing animals such

as muskrats, beaver, raccoons, and skunks. Porcupines are observed occasionally.
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The area contains a great variety of non-game birdlife. Raptors,
or birds of prey, include the bald eagle, golden eagle, redtailed hawk,
sparrow hawk, and the great horned owl. Near streams and reservoirs
exists a suitable habitat for long-billed curlews, snipes, killdeers, coots,
gulls, terns, rails, sandhill cranes, egrets, and herons. Conspicuous
land associated non-game birds include the turkey vulture, raven, sparrow
and magpie but the good observer will also detect king fishers, woodpeckers,
swallow, jays, titmice, wrens, mockingbirds, finches, blackbirds, bluebirds
and others.

The more important reptiles are gopher snakes, rattlesnakes, and
water snakes. Lizards, newts, toads and frogs are other cold-blooded
animals that inhabit various parts of the inventory area.

Warm Springs Reservoir is stocked with catfish, smallmouth bass,
rainbow trout, bluegills, and perch. Middle Fork Malheur River is a good
trout stream during the cooler months.

1. Wildlife Habitat Soil Groups.

The kinds of wildlife that live in a particular area depend upon
the kinds of habitat available (9,25). Three basic components of a wild-
life habitat are food, water and cover for nesting and protection. Under
natural conditions, certain kinds of vegetation grow in various combinations
in an area depending on the kinds of soils. The vegetation provides food
for herbivorous and omnivorous animals and shelter for all kinds of animals.
Wildlife generally is more abundant and the rate of production is higher
on the more productive soils than on soils of poor quality.

Suitability of the soils for various kinds of wildlife varies
according to the depth of soil, its available water holding capacity,
fertility, and temperature. Location and position on the landscape also
are important since they are related to the proximity of water for wild-
life and to the mean annual precipitation which affects plant growth.

Soils of the inventory area have been placed into 5 wildlife
habitat groups according to the suitability of the soils for growth of
plants important in developing habitat for wildlife. These groupings were
made with prime consideration being given to kinds of wildlife that are
hunted, namely big game, small game, and waterfowl. Factors affecting
the suitability of an area for fish ponds and for non-game animals and birds
were given secondary importance. The taxonomic units occuring in each
wildlife habitat group are given in Table 13. Table 13 also lists import-
ant browse, forage and seed plants suited to each group and the suited
kind of wildlife for each group.

a. Agricultural - riparian group.

This group consists chiefly of deep, well and somewhat poorly
drained soils, with a high available water holding capacity developed from
recent alluvium on floodplains. Water is available for irrigation in many
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Table 13. Wildlife Habitat Soil Groups and Associated Vegetation and Wildlife Types

Mesic Frigid Big
Agricultural - Big Sagebrush Sagebrush - Low and Stiff Woodland -
Riparian Group Bunchgrass Group Bunchgrass Group Sagebrush Grp. Brush Group

Taxonomic 1, 10. 55,56,330,360,362, 75,75SS,83,310 76,76SS,77,77SS 82,82SS,381,
soil units 375,375SS,376, 462. 84,84SS,377,377SS, 381SS.

376SS,383,481SS. 384,384SS.

Adapted Willow Western juniper Western juniper Low sagebrush Quaking Aspen
browse Wild rose Big sagebrush Big sagebrush Stiff sagebrush Mountain Mah.

Big sagebrush Bitterbrush Bitterbrush Chokecherry
Rabbitbrush Squaw apple Rabbitbrush Snowberry

Rabbitbrush Wild currant Bitterbrush
Wild currant Big sage

Wild currant
Western juniper
Rabbitbrush

Adapted Alfalfa Bluebunch wheatgrass Bluebunch wheatgrass Sandberg bluegrass Idaho fescue
grasses and Indian wildrye Sandberg bluegrass Idaho fescue Cheatgrass Bluebunch-
forbs Bluebunch wheat- Cheatgrass Cheatgrass Big headed clover wheatgrass

grass Squirreltail Squirreltail Lupine Lupine
Cheatgrass Lupine Lupine Alluim Geranium
Squirreltail Filaree Western yarrow Western yarrow Western yarrow
Lupine Western yarrow Balsamroot Mt. dandelion
Filaree Balsamroot Mule's ear Balsamroot
Western yarrow Mule's ear Fireweed Mule's ear
Balsamroot Fireweed
Mule's ear Indian rice grass
Fireweed Idaho fescue



Table 13. Wildlife Habitat Soil Groups and Associated Vegetation and Wildlife Types (Continued)

Mesic Frigid Big
Agricultural - Big Sagebrush Sagebrush - Low and Stiff Woodland -
Riparian Group Bunchgrass Group Bunchgrass Group Sagebrush G. Brush Group

Suited wild- Mule deer Mule deer Mule deer Sagehens Mule deer
life type Antelope Antelope Antelope Raptors Antelope

Sagehens Sagehens Sagehens Non-game land- Mt. quail
Chukars Chukars Chukars birds Rabbits
Mourning doves Rabbits Mourning doves Mammalian
Rabbits Sandhill cranes Mt. quail predators
Waterfowl Non-game land birds Rabbits Raptors
Shorebirds Coyotes Raptors Non-game land
Sandhill cranes Bobcats Non-game land birds birds
Non-game land Insectivores Coyotes Insectivores
birds Rodents Bobcats Rodents

Water-associated Hungarian partidges Insectivores
fur-bearers Rodents

Coyotes
Bobcats
Insectivores
Rodents
Inland fish



places. Many areas along Middle Fork Malheur River are being used to pro-

duce hay with flooding irrigation.

All soils in this group are well suited to plants that provide
food and cover for such upland game as quail, chukars, doves, rabbits,
antelope and deer. Big game may not always be compatible with farming
uses of the soils. Waterfowl commonly nest and feed in this kind of

habitat and beavers and muskrats are limited primarily to this group. The

existing large reservoirs in the area that are stocked with fish occur
mainly in this site, although they overlap with the mesic big sagebrush
bunchgrass group because the floodplains are generally narrow near good

sites for dams.

b. Mesic Big Sagebrush - Bunchgrass Group

Soils in this group are shallow to moderately deep, well-drained
and have low to medium available water holding capacities. They receive

between 9 and 12 inches of precipitation and occur at elevations of 3,600

to 4,200 feet. Most are on gently sloping to very steep uplands underlain
by either hard volcanic rocks or lacustrine sediments. Some occur on

terraces and have a hardpan at depths of 20 to 30 inches. Water is seldom

available for irrigation.

The native vegetation is dominated by big sagebrush and bluebunch

wheatgrass. There are few juniper trees or clumps of trees. Bitterbrush

and squaw apple grow where the native range is in poor or fair condition.

Soils in this group are moderately well suited to plants that provide

food and cover for sagehens, chukars, quail and rabbits. Antelope feed

in all parts of this group. Does and fawn browse during the summers in the

areas having bitterbrush and squaw apple. Water is nearby in most areas,

either in natural streams or in developed reservoirs and springs. This

habitat is typical deer winter range.

c. Frigid Big Sagebrush - Bunchgrass Group

The soils in this group are shallow to moderately deep mostly

well-drained, and have low to medium available water holding capacities.
They generally receive between 10 and 15 inches of precipitation and occur

at elevations above 4,200 feet. Slopes range from 0 to 65 percent but most

are less than 30 percent. Most areas are underlain by hard volcanic rocks.

Water is not available for irrigation.

Western juniper is commonly scattered throughout this group. The

native vegetation is dominated by big sagebrush and either bluebunch wheat-

grass or Idaho fescue. Wild currant and bitterbrush are suited to soils of

this group.

Soils in this group are moderately well suited to plants that pro-

vide food and cover for sagehens, chukars, doves, rabbits, deer and antelope.

Some areas are naturally far removed from water, but livestock watering ponds

and springs have been developed in several parts of this group.
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d. Low and Stiff Sagebrush Group.

Soils in this group are very shallow or shallow to hard rock, and
have low or very low available water holding capacities. Many are stony or
very stony. Slopes commonly range from 3 to 20 percent. Water is not avail-
able for irrigation.

Stiff sage is dominant on the very shallow soils, and low sage on
the shallow soils. The shallow soils have a clay pan layer between depths
of 8 to about 18 inches. Sandberg bluegrass and bluebunch wheatgrass are the
dominant grasses.

The soils in this group are poorly suited to plants that provide
cover for deer, antelope and most small game except sagehens. The soils are
poorly suited to ponding of water in small ponds for fish. Both deer and
antelope will use low sages for forage.

e. Woodland-Brush Group.

Soils in this group are well drained, moderately deep, and having
a moderate water holding capacity. Most occur on slopes steeper than
20 percent. They generally receive between 12 and 18 inches of precipitation
and occur above 4,200 feet. Water is not available for irrigation.

Groves of quaking aspen, mountain mahogany and chokecherries occur
on this group of soils. Shrubs include big sagebrush, snowberry, bitter-
brush, and wild currant. Western juniper is common throughout the area.
Grasses are dominatly Idaho fescue and bluebunch wheatgrass.

Soils in this group are well suited to plants that provide food
and cover for mule deer, antelope, mourning doves, mountain quail, chukars,
and rabbits. The soils are not suitable for waterfowl habitat, and they are
poorly suited to ponding water in small ponds for fish. Mule deer generally
summer in this type of habitat.

2. Kinds of Wildlife and their Requirements.

a. Antelope

The antelope is essentially a creature of open country or plains
areas (18). In summer, they live in open spaces and as winter approaches
they gather in bands and seek feeding grounds in wooded sheltered areas.
He is a creature of small home locality, and a permanent resident of that
locality when climate and food supply permit, but makes seasonal migrations
in areas where snowy conditions reduce the food supply. Being found mainly
on open plains, it was assumed that they ate mainly grass. Investigations
have shown, however, that grass only makes up about 5 percent of their
diet. Browse plants, especially sagebrush, make up about 70 percent and
forbs about 25 percent (17). They compete with sheep for food, more so
than with cattle. For total adapted forage consumption, 10 antelope consume
as much as 1 cow, or as much as 12 sheep.
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b. Mule deer

The mule deer is esentially a deer of lower hills or broken
ground that is partly wooded (18). During winter, their range is about
5 or 6 miles across. During the summer, their home ground may even be more
limited. The mule deer is migratory in most of its range. In mountainous
areas, it commonly migrates as much as 50 miles in the fall from the high
summer range toward the foothills and makes the return trip in the spring.
Forbs and browse are the main ingredients of the diet of mule deer. During
the early period of plant growth, forbs may rank first in the diet. After

the herbaceous growth has dried, browse species become the main source
of food. Grass is avoided in the presence of other forage. On a total
adapted forage consumption basis, 10 mature mule deer eat about as much forage
as 7 sheep, or 0.6 of a cow (17). Sheep compete more directly with deer in
their feeding habits than cattle.

c. Coyotes

Coyotes live in open country but also frequent brushland and
forested areas, especially where there are scattered clearings (9).
They feed principally upon rabbits and rodents but birds, poultry, sheep,
fawn, carrion, fruit and even greens are taken in season. Coyotes
pair for life. Pups are born in dens, 5 to 7 being the average litter.

The male helps feed the family and he assists in training the young
when they begin to hunt. Once grown, the young are forced from the home
range of the parents and seek homes of their own.

Jackrabbits

The black-tailed jackrabbit is a creature of the open plains (18).
It is above all things, the child of sagebrush, abounding exactly where
the sagebrush abounds. A square mile roughly represents the area of land
within his range. They are entirely vegetarion and eat everything that
is green or grown by a tree or herb. Jackrabbit populations can become
so high as to seriously compete with livestock for forage. On a total
forage requirement basis, 62 black-tailed jacks are equivalent to 1 cow.
Because of differences in dietary habits, however, 260 black-tailed jacks
would be required to remove forage sufficient to feed 1 cow.

e. Sagehens

The sagehen is the largest species of grouse. Its habitat con-
sists of areas with sagebrush and at times at least 80 percent of its food
is from sagebrush (9). Heavy sage use usually starts after forbs and
grasses dry up or freeze. The other plants that are eaten are clover, dan-
delion, various grasses and buttercups. Insects and insect eggs are
principal sources of animal protien and are a significant part of the diet
for the chicks. Authorities differ on the question of whether water in
the free state is an essential part of the habitat for sagehens (25).
Populations may be as high as 250 birds per square mile. Even such a
population will offer little competition for cattle forage because of
differences in diets of the 2 species.
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f. Mourning Doves

Mourning doves are migratory birds that breed in brushland, open
woodland, and prairie throughout the United States and winter in southern
United States and Mexico (9). There are only 2 eggs to a clutch, but a
pair may raise 2 to 4 families in a summer. Mourning doves live principally
on weed seeds and waste agricultural grain. They do not scratch the soil
nor do they cling readily to upright stems in foraging. Practically all
their food, therefore, is obtained from the surface of the ground. They
must drink daily and lack of water may limit populations.

g. California Quail

California quail live in interspersed brush and grassland habitats
with a year-round supply of water (9). Quail are monogamous and males
help incubate the eggs and care for the young which usually number 7 to 15.
Nests are built on the ground in brush or weed cover. After the breeding
season, several family units combine to form coveys which usually contain
from 15 to 40 birds. California quail eat mostly weed seeds in summer and
fall and greens in winter and early spring. Inadequate water frequently is
a limiting factor suppressing quail populations.

h. Chukars

Chukars were introduced from India and are well suited to
desert areas and arid brushlands (9). They nest on the ground under cover
of shrubs and rocks. They forage widely but return to water each day.
Various grass seeds are staple items of diet and one of the best is cheat-
grass. Other seeds, fruits and greens are taken in lesser quantity. When
hunted, they fly freely and hit the ground on a dead run. The Hungarian
partridge, a bird similar to but somewhat smaller than the chukars is
also found occasionally in the inventory area.

i. Ducks

Ducks are migratory birds that breed in water and marshland
habitats in northern United States and Alaska and winter in similar
habitat in southern United States and Mexico (9). Tule and cattail marshes
are preferred to open water. Each pair of ducks establishes a breeding
territory along the edge of some body of water but the nest is built on
land. The defended territory is principally a feeding, loafing and court-
ship area which consists of about 50 to 100 yards of pond shore or stream
bank. A normal clutch contains 7 to 12 eggs. Drakes attend the incubating
hens until just prior to hatching, whereupon they gather into flocks of
their own. If the nest is destroyed prior to hatching the hen may nest
again. Loss of ducklings, however, never induces renesting. The main
game ducks feed on many aquatic plants, such as pond weeds, seeds of
rushes, tules, and smartweed, and they also eat grain crops.
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J Vultures, Eagles and Hawks

Eagles and hawks are of interest in wildlife management because
they prey upon game species, upon livestock and poultry, and upon rodents
which compete with game and livestock for food (9). Vultures are scavengers
and have little direct effect upon game populations. Most of the hawks de-
pend largely upon a diet of rodents and have little effect on game populations.

The Turkey Vulture nests on cliffs in open forests or plains
areas. They eat all types of carrion and organic refuse. Vultures have
extremely acute eye-sight and carrion is located by sight only. A clutch
consists of 1 or 2 eggs and the young birds are fed by regurgitated,
partially digested, carrion.

Golden Eagles nest in mountainous regions and forage over grassy
or rocky terrain. They feed mostly on rabbits, ground squirrels, snakes,
and on other small prey, but on occassion take young lambs, antelope, deer,
as well as game birds and poultry. Eagles lay a clutch of 2 eggs, but
ordinarily only 1 young is raised. Nests are on cliffs or in tall trees
and the same pair may use the same nest year after year.

Bald eagles nest near seashores, lakes, and rivers throughout
North America. They live largely on fish, but waterfowl, poultry and
small mammals are taken occasionally. The principal source of food is
dead fish on shores and beaches but they also steal fish from ospreys and
gulls and pick up crippled fish from the water. They prey heavily on spawn
ing salmon in Alaska.

The red-tailed hawk is the most common soaring hawk in the inven-
tory area. Its habitats include plains, farmlands and open woodland. Rodents
make up more than 80 percent of its diet, and for this reason it is one of
the more beneficial birds. Snakes, game birds, and poultry are sometimes
taken. They nest in trees and lay 2 or 3 eggs.

F. Engineering Uses of the Soils

This section of the report contains information about the soils of
the inventory area significant to engineering uses. This information can be

used to:

1. Make soil and land use studies that will aid in selecting and
developing recreational, residential and commercial sites.

2. Make preliminary estimates of soil properties that are important
in planning farm ponds, irrigation systems, dikes and waterways.

3. Make preliminary evaluations of soil and ground conditions that
will aid in selecting locations for roads, pipelines, and cables and in
planning detailed investigations at the selected sites.

175



4. Locate probable sources of road construction material.

5. Correlate performance of engineering structures with soil mapping
units to develop information for overall planning that will be useful in
planning certain engineering practices.

6. Determine the suitability of soils for cross-country movement
of vehicles and construction equipment.

7. Develop other preliminary estimates for construction purposes
pertinent to the particular area.

THIS INFORMATION WILL NOT ELIMINATE THE NEED FOR ON SITE SAMPLING
AND TESTING OF SOILS WHEN THE DESIGN AND CONSTRUCTION OF SPECIFIC ENGINEERING
WORKS ARE BEING CONSIDERED. IT SHOULD BE USED PRIMARILY FOR PLANNING DE-
TAILED FIELD INVESTIGATIONS TO. DETERMINE THE CONDITION OF THE SOIL MATERIAL
AT THE PROPOSED SITE. THE INFORMATION WILL ENABLE SOIL ENGINEERS TO CON-
CENTRATE ON THE MOST SUITABLE SOILS, TO TAKE FEWER SAMPLES, AND TO MAKE
AND ADEQUATE INVESTIGATION AT A MINIMUM COST.

1. Engineering Classification Systems

The soils are classified by 3 systems in Table 14. The soil
textural classification of the U.S. Department of Agriculture (19); the
unified soils classification system established by the Waterways Experiment
Station, Corps of Engineers (3); and the American Association of State
Highway Officials (AASHO) system (1). The classifications, in Table 14
are estimates, based on field study and comparison with similar soils
in other areas (13, 26) instead of actual laboratory analysis.

a. The Unified Soil Classification System

The unified soil classification system is used mainly by the
Corps of Engineers and the U.S. Bureau of Reclamation to evaluate soils
for roads, airfields, embankments and foundations (1, 3). The system
classifies soils according to their textural, plasticity qualities, and
their performance as engineering construction materials. The following
properties form the basis of soil indentification: (1) percentage of gravel,
sand and fines (fraction passing the no. 200 sieve); (2) the shape of the
grain size distribution curve; (3) plasticity and compressibility charac-
teristics. The soil is given a letter symbol indicating its principal char-
acteristics, such as ML for loamy or silty soils with low plasticity.

On the basis of texture, the soils are divided into (1) coarse-
grained (2) fine-grained, and (3) highly organic soils in the unified
system. The coarse-grained soils contain 50 percent or less material smaller
than the no. 200 sieve and fine grained soils contain more than 50 percent
material smaller than the no. 200 sieve. Highly organic soils are generally
identified visually.

Coarse grained soils are subdivided into gravels (G) and sand
(S). The gravels have more than 50 percent of the coarse fraction retained
on the No. 4 sieve, and the sands have the greater portion passing the No.
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4 sieve. The 4 secondary divisions of each group -- GS, GP, GM, and GC;
or SW, SP, SM, and SC -- depend on the amount and type of fines and the
shape of the grain size distribution curve. The letter W is for well-
graded, the P is for poorly graded; the M means silty or medium-sized;
the C means clayey. The grain size curves of well-graded (W) materials
are smooth and concave, with no sizes lacking and no excess of materials
in any size range.

Fine grained soils are subdivided into silts (M) and clays (C)
depending on their liquid limit and plasticity index. Soils for which
the plasticity index is less than 3/4 the liquid limit minus the constant
15 are M soils those for which the plasticity index is greater than 3/4
the liquid limit minus 15 are C soils. If the liquid limit is less than
50 percent, the fine grained soils are ML or CL. If the liquid limit is
greater than 50 percent, they are classified MH or CH. Peat and other
highly organic soils are identified as "Pt". Organic silts and silty clays
of low plasticity are identified as "OL", and organic clays of medium to
high plasticity are identified as "OH".

The significance of properties of the various classes of the
Unified Soil Classification System to specific engineering uses is
summarized in Federal Housing Administration Bulletin No. 373, "Engineering
Soil Classification for Residential Developments". (3) In general, the
coarse grained soils, especially when well-graded (GS and SW) are most
desirable for roadways and foundations and least desirable for reservoirs,
because they have high bulk densities, are easy to compact, have low com-
pressibility and expansion potential, have low potential frost action, and
have a high permeability. These soils also are desirable for septic tank
drain fields. The fine-grained soils with high liquid limits (MH and CH)
are least desirable for nearly all engineering uses of soils because of
their low shearing strengths, high expansion potential, high potential frost
action, high corrosion potential, low permeability, and low bulk densities.
The most desirable soils for earth embankments to retain water are class-
ified as GS and SC or clayey gravels and clayey sands. Such soils can be
compacted relatively easily and once compacted have very low permeabilities
and are not subject to potential expansion and frost action.

b. The American Association of State Highway Officials System

The American Association of State Highway Officials (AASHO) soil
classification system is based on the field performance of soils M.
In this system, classification is based on gradation (particle size
distribution), liquid limit and plasticity index of the soil. Grouping
soils about the same general load-carrying capacity and service results
in 7 seven basic groups that are designated A-1 through A-7. The best soils
for road subgrades are classified as A-1, the next best A-2, etc. with the
poorest soils classified as A-7.

Soil groups A-1, A-2, and A-3 are called granular materials and
include soils having less than 35 percent of the soil material including
gravels and cobbles passing through a No. 200 sieve. Groups A-4, A-5, A-6,
and A-7 are called silt-clay materials and include soils for which more
than 35 percent of the material passes through a No. 200 sieve.
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A-1 soils are well-graded mixtures from coarse to fine with a
nonpiastic or feebly plastic soil binder. A-la soils include those materials
consisting predominantly of stone fragments or gravel (more than 50 percent
is retained on a No. 10 sieve). A-1-B soils include those materials con-
sisting predominantly of coarse sand (more than 50 percent is retained on
a No. 10 sieve). A-iB soils include those materials consisting predominantly
of course sand (more than 50 percent is retained on a No. 40 sieve). A-1
soils generally are highly stable under wheel loads regardless of moisture
conditions. They function satisfactorily as bases for thin bituminous wearing
surfaces.

A-2 soils are composed of a wide range of granular materials
that are subdived into subclasses based on differences in liquid limit and
plasticity index of the material passing through a No. 40 sieve. A-2-4
and A-2-5 soils include those granular materials that have soil binder
characteristics of the A-4 and A-5 soil groups. The binder material in
the A-2-4 soils is predominantly silts that has a relatively low liquid
limit (less than 40). The binder material in the A-2-5 soils is very
poorly graded and consists mostly of diatoms and mica which are productive
of elastic properties and very low stability; A-2-6 and A-2-7 soils include
those granular materials that have binder characteristics of the A-6 and
A-7 soil groups. The binder material in A-2-6 soils is composed predominantly
of clay with a relatively low liquid limit (less than 40) whereas, it has
a liquid limit of more than 40 in A-2-7 soils. A-2-4 and A-2-5 soils are
satisfactory as a road base when properly drained and compacted. As a base
coarse, A-2-6 and A-2-7 soils may lose stability because of capillary
saturation or lack of drainage. Generally, A-2 soils are suitable as a
blanketing material for very plastic subgrades over which concrete pavement
is to be placed.

A-3 soils are composed of sands deficient in soil binder or coarse
material. Typical of this group are fine beach sand, fine dune sand, and
poorly graded fine sandy alluvium. A-3 soils lack stability under wheel
loads except when they are moist. They have no volume change with varia-
tions in moisture content and make suitable subgrades for all pavement
types when confined. They cannot be compacted with a sheepsfoot roller,
but may be compacted by vibration or by pneumatic tire or steel wheel
rollers.

A-4 soils are very common in occurrence and are composed pre-
dominantly of silt. They provide a firm riding surface when dry, with
little rebounding after loading. When water is absorbed rapidly, these
soils expand detrimentally or lose stability and they are subject to
frost-heave. Bituminous surfaces require substantial base courses when
placed on subgrades of this soil group.

A-5 soils are similar to A-4 soils execpt that they include very
poorly graded soils containing such materials as diatoms and mica which
are productive of elastic properties and very low stability. They are
likely to rebound when load is removed when they are dry. A-5 soils are
not suitable as subgrades for thin, stabilized flexible base courses of
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bituminous surfaces. They are subject to frost-heave.

A-6 soils, of very common occurrence, are composed predominantly

of clay, with moderate to negligible amounts of coarse material. In the
soft or stiff plastic state, they absorb additional water only when manipu-

lated. They have good bearing capacity when compacted to maximum practical

density, but lose this bearing strength when moisture is absorbed. These

soils are compressible, rebound very little when load is removed, and are

very expansive when compacted at a moisture condition below optimum. These
soils possess little internal friction and have low stability at the higher

moisture contents. A-6 soils are characterized by shrinkage cracks during

dry weather. Gravitational water flow is negligible, which makes ordinary

drainage installations of little value. These soils are not suitable for
use as subgrades under thin flexible base courses or bituminous surfaces
because of the large volume changes that are caused by moisure changes
and the loss of bearing strength after the entrance of moisture.

A-7 soils are also composed predominantly of clay, but because
of the presence of single size silt particles, organic matter, or lime car-
bonate, they are elastic. At certain moisture contents they deform quickly under

load and rebound appreciably when load is removed. They make particularily

undesirable subgrades for flexible pavements. A-7-5 soils represent those
A-7 soils with moderate plasticity indexes in relation to liquid limit and

may be highly elastic as well as subject to considerable volume change.

A-7-6 soils have high plasticity indexes in relation to liquid limit and

are subject to extremely high volume change.

2. Foundation Soil Limitation Rating

The soils are classified on their ability to withstand pressure
imposed on them by foundations into 3 groups in Table 14. The soil limitation
ratings for foundations are based on the assumption that the allowable
soil pressure is for a foundation 1 foot in width at a minimum depth of 1
foot below adjacent virgin ground, except for hard bedrock (2). The

surface foot of soil is not considered in rating the soil. The allowable
soil pressure, in pounds per square foot, is more then 2,000 for soils
rated as having a slight degree of limitation; between 1,000 and 2,000
for the moderate degree of limitaiton; and less than 1,000 for the severe
degree of limitation. It should be noted that other factors affect total
foundation capacity, such as, shrink swell potential, post heaving potential,
and depth to water table.

The foundation soil limitation ratings were estimated from soil
textural and dry consistence soil characteristics which can be correlated
with allowable soil pressure measurements. Clay, sandy clay, or silty
clay with mixed or kaolonitic clay mineralogy and having slightly hard to

extremely hard consistence have a slight limitation rating. Loose or
soft sands, loamy sands, sandy loams, loamy silt loams, clay loams, sandy
clay loams, or silty clay loams, and muck or peat all have a severe limi-

tation. All other combinations of dry consistence and soil texture have
a moderate limitation.
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3. Shrink swell soil limitation factor. Shrink-swell behavior is
that quality of the soil that determines its volume change with change in
moisture content. The volume change behavior of soils is influenced by
the amount of moisture change, and the amount and kind of clay in the
soils. Three degrees of limitation are recognized: slight, moderate,
and severe (2). Soils rated with a slight degree of limitation have less
than 18 percent clay of the mixed or montmorillinicctic type, or less than
30 percent clay of the kaolinitic type. Soils classified as having a
moderate degree of shrink swell limitation have 18 to 30 percent clay of
the mixed or montmorillinictic type or more than 30 percent clay of the
kaolinitic type. Soils having more than 30 percent montmorillinitic or
mixed clay are rated as having a severe limitation for shrink-swell.

4. Frost-heave Potential Soil Limitation Ratings

Heaving of soils by frost action is caused by ice lenses forming
in the soil. The soil loses strength during thawing periods as a result
of excess moisture. The 3 degrees of limitation used in Table 14 are
slight, moderate and severe (2). The ratings are based on the assumptions
that there is a source of water during the freezing period and there is a
suitable temperature gradient which exists long enough for freezing
temperatures to penetrate the soil. Soils having a slight frost-heave
limitation rating are classified as GS, GP, SW and SP in the Unified Soil
Classification System. Those having a moderate limitation are classified
as GM, GS, and PT in that system. Thy soils with a severe frost-heave
limitation are classified as SM, SC, ML, CL, OL, MH; CH, or OH in the
Unified Soil Classification System.

5. Corrosion Soil Limitation Rating for Uncoated Steel

Soil corrosivity is influenced by the physical, chemical, and
biological charateristics and qualities of soils. Three degrees of
limitations are used: slight, moderate and severe (2). Soils rated as
having a slight corrosion limitation are those that are: well-drained,
medium and coarse textured; have less than 8 milliequivalents of exchangeable
hydrogen per 100 grams of soil; and have an electrical conductivity of
the saturation extract of less than 0.2 millimho per centimeter at 250C.
Soils rated as having a moderate corrosion limitation are: well drained
moderately fine textures; or moderately well drained medium textured soils;
or have between 8 and 12 milliequivalents exchangeable hydrogen per 100 grams
of soil; or have saturation extract electrical conductivities of between
0.2 and 0.4 millimohs per centimeter at 25°C. The severe limitation rating
is for fine textured soils regardless of drainage class to somewhat poorly
drained medium and moderate fine textured soils, or poorly drained soils re-
gardless of texture or soils having more than 12 milliequivalents of exchange-
able hydrogen per 100 grams of soil or for soils having an electrical conduc-
tivity of the saturation extract of more than 0.4 millimhos per centimeter.

6. Soil suitability as a Source of Road Fill

The soils are rated according to suitability for road fill
material in Table 15. The ratings are based on the performance of the
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Table 14. Soil Classifications and Limitation Ratings Significant to Engineering Use

Taxonomic Horizon Estimated Classifications Degree of Soil Limitation for:
Unit Depth Soil Texture Unified AASHO Foundations* Shrink-Swell Frost-heave Corrosion

(inch) (Untreated Steel

0-8 Silt loam ML A-4 Slight Severe Slight

8-60 Silt loam ML A-4 Moderate Slight Severe Slight

10 0-28 Silt loam ML A-4 Moderate Moderate Severe Moderate
29-40 Gr. silt loam ML A-4 Moderate Moderate Severe Severe
40-60 Silty clay loam CH A-7-5 Moderate Severe Severe Severe

55 0-11 Silt loam ML A-4 - Moderate Severe Slight
11-21 Silty clay loam CL A-7-5 Moderate Moderate Severe Moderate
21-40 V. gr. loam GM A-1-a Moderate Low Moderate Slight

56 0-7 Loam ML A-4 - Moderate Severe Slight

7-22 Clay CH A-7-6 Moderate Severe Severe Severe
22-40 V. gr. loam GM A-1-a Moderate Slight Moderate Slight

75 0-15 Loam ML A-4 Moderate Slight Severe Slight

75S 0-15 Stony loam \ ML A-4 Moderate Slight Severe Slight

75SS 0-14 V. stony loam ML A-4 Moderate Slight Severe Slight

76 0-6 Silt loam ML A-4 - Moderate Severe Slight
6-19 Clay CH A-7-6 Moderate Severe Severe Severe

76S 0-6 Stony silt loam ML A-4 - Moderate Severe Slight
6-18 Stony clay CH A-7-6 Moderate Severe Severe Severe

76SS 0-6 V. stony silt loam ML A-4 - Moderate Severe Slight
6-17 V. stony clay CH A-7-6 Moderate Severe Severe Severe

77 0-8 Loam ML A-4 Slight Slight Severe Slight



Table 14. Soil Classifications and Limitation Ratings Significant to Engineering Use (Continued)

Taxonomic Horizon Estimated Classifications Degree of Soil Limitation for:
Unit Depth Soil Texture Unified AASHO Foundations* Shrink-Swell Frost-heave Corrosion

(inch) (Untreated Steel)

77S 0-7 Stony loam ML A-4 Slight Slight Severe Slight

77SS 0-6 V. stony loam ML A-4 Slight Slight Severe Slight

82 0-21 Silt loam ML A-4 Moderate Moderate Severe Slight
21-35 Stony silt loam ML A-4 Moderate Moderate Severe Slight

82S 0-21 Stony silt loam ML A-4 Moderate Moderate Severe Slight
21-33 Stony silt loam ML A-4 Moderate Moderate Severe Slight

82SS 0-21 V. stony silt loam ML A-4 Moderate Moderate Severe Slight
21-30 V. stony silt loam ML A-4 Moderate Moderate Severe Slight

83 0-16 Silt loam ML A-4 Moderate Moderate Severe Slight
16-30 Clay CH A-7-6 Moderate Severe Severe Severe

83S 0-12 Stony silt loam ML A-4 - Moderate Severe Slight
12-28 Stony clay \ CH A-7-6 Moderate Severe Severe Severe

84S, 0-8 Stony loam ML A-4 Slight Slight Severe Slight

84SS 0-6 V. stony loam ML A-4 Slight Slight Severe Slight

96 0+ Rock'land - Slight Slight Slight Slight

98 0+ Raw sediments Variable Variable Variable Variable Variable Variable

310 0-9 Clay loam CL A-6 - Severe Severe
`

severe
9-30 Silty clay loam CL A-7-5 Moderate Severe Severe Severe

30-60 Loam ML A-4 Moderate Moderate Severe Severe

330 0-19 Clay CH A-7-6 Moderate Severe Severe Severe
19-42 Silty clay loam CH A-7-6 Moderate Severe Severe Severe



Table 14. Soil Classifications and Limitation Ratings Significant to Engineering Use (Continued)

Taxonomic Horizon Estimated Classifications Degree of Soil Limitation for:
Unit Depth Soil Texture Unified AASHO Foundations* Shrink-Swell Frost-heave Corrosion

inch) (Untreated Steel)

360 0-7 Silt loam ML A-4 - Moderate Severe Slight
7-16 Clay CH A-7-6 Moderate Severe Severe Severe

16-40 Silty clay loam CL A-7-5 - Moderate Moderate Severe

362 0-4 Silty clay loam ML or MH A-5 or A-7-6 - Severe Severe Moderate
4-40 Silty clay loam ML or MH A-5 or A-7-6 Moderate Severe Severe Moderate

362S 0-10 Stony silty clay f- ML or MH A-5 or A-7-6 - Severe Severe Moderate
10-40 Stony silty clay 1, ML or MH A-S or A-7-6 Moderate Severe Severe Moderate

375 0-18 Loam ML A-4 Moderate Slight Severe Slight

375S 0-18 Stony loam ML A-4 Moderate Slight Severe Slight

375SS 0-16 V. stony loam ML A-4 Moderate Slight Severe Slight

376 0-8 Silt loam ML A-4 - Moderate Severe Slight
8-18 Clay CH A-7-6 Moderate Severe Severe Severe

18-25 Gr. clay loam' CL A-7-6 Moderate Severe Severe Severe

376S 0-10 Stony silt loam ML - A-4 - Moderate Severe Slight
10-24 Stony clay CL or CH A-7-6 Moderate Severe Severe Severe

376SS 0-10 V. stony silt loam ML A-4 - Moderate Severe Slight
10-22 V. stony clay CH A-7-6 Moderate Severe Severe Severe

377S 0-8 Stony loam ML A-4 Slight Slight Severe Slight

377SS 0-8 V. stony loam ML A-4 Slight Slight Severe Slight

381 0-16 Silt loam ML A-4 Moderate Moderate Severe Slight
16-26 Gr. silt loam ML A-4 Moderate Moderate Severe Slight



Table 14. Soil Classifications and Limitation Ratings Significant to Engineering Use (Continued)

Taxonomic Horizon Estimated Classifications Degree of Soil Limitation for:
Unit Depth Soil Texture Unified AASHO Foundations* Shrink-Swell Frost-heave Corrosion

(inch) (Untreated Steel)
381S 0-15 Stony silt loam ML A-4 Moderate Moderate Severe Slight

15-25 Stony silt loam ML A-4 Moderate Moderate Severe Slight

381SS 0-14 V. stony loam ML A-4 Moderate Moderate Severe Slight
14-24 V. stony loam ML A-4 Moderate Moderate Severe Slight

383 0-11 Silt loam ML A-4 - Moderate Severe Slight
11-30 Clay CH A-7-6 Moderate Severe Severe Severe

383S 0-10 Stony silt loam ML
10-26 Stony clay CH

A-4 - Moderate Severe Slight
A-7-6 Moderate Severe Severe Severe

F 384 0-8 Loam

384S 0-8 Stony loam

384SS 0-6 V. stony loam

462S 0-8
8-30

481S

ML A-4 Slight Slight Severe Slight

ML A-4 Slight Slight Severe Slight

ML A-4 Slight Slight Severe Slight
Stony silty clay L., ML or MG A-5 or A-7-6 - Severe Severe Moderate,
Stony silty clay 1-, ML or MG A-5 or A-7-6 Moderate Severe Severe Moderate

0-14 Stony silt loam ML
14-25 Stony silt loam ML

A-4 Moderate Moderate Severe Slight
A-4 Moderate Moderate Severe Slight

481SS 0-12 V. stony silt L. ML A-4 - Moderate Severe Slight
12-24 V. stony silt lam, ML A-4 Moderate Moderate Severe Slight

*The surface foot is not considered in rating the soil for foundations except when it includes bedrock.



Table 15. Soil Ratings Significant to Construction Materials and Excavation

Taxonomic Soil Suitability as a Source Degree of Limitation or Hazard
Unit Road Fill Topsoil Gravel Sand Excavation Stability of Cut Slopes

0-12% 12-30% 30-65%

1 Fair Fair Unsuitable Unsuitable Slight Slight Moderate Severe
10 Poor Poor Unsuitable Unsuitable Moderate Slight Moderate Severe
55 Fair Poor Fair Unsuitable Severe Slight Moderate Severe
56 Fair Poor Fair Unsuitable Severe Slight Moderate Severe
75 Fair Poor Unsuitable Unsuitable Severe Slight Moderate Moderate
75S Fair Poor Unsuitable Unsuitable Severe Slight Moderate Moderate
75SS Fair Poor Unsuitable Unsuitable Severe Slight Moderate Moderate
76 Poor Poor Unsuitable Unsuitable Severe Slight Moderate Moderate
76S Poor Poor Unsuitable Unsuitable Severe Slight Moderate Moderate
76SS Poor Poor Unsuitable Unsuitable Severe Slight Moderate Moderate
77 Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight
77S Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight
75SS Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight
82 Fair Fair Unsuitable Unsuitable Severe Slight Moderate Severe

co 82S Fair Fair Unsuitable Unsuitable Severe Slight Moderate Severe
82SS Fair Poor Unsuitable Unsuitable Severe Slight Moderate Severe
83 Poor Poor Unsuitable Unsuitable Severe Slight Moderate Severe
83S Poor Poor Unsuitable Unsuitable Severe Slight Moderate Severe
84S Fair Poor Unsuitable Unsuitable Severe Slight Moderate Severe
84SS Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight
96 Unsuitable Poor Unsuitable Unsuitable Severe Slight Slight Slight
98 Variable Poor Unsuitable Unsuitable Variable Slight Moderate Severe
310 Poor Poor Unsuitable Unsuitable Moderate Slight Moderate Severe
330 Poor Poor Unsuitable Unsuitable Slight Slight Moderate Severe
360 Poor Poor Unsuitable Unsuitable Slight Slight Moderate Severe
362 Poor Poor Unsuitable Unsuitable Slight Slight Moderate Severe
362S Poor Poor Unsuitable Unsuitable Slight Slight Moderate Severe



Table 15. Soil Ratings Significant to Construction Materials and Excavation (Continued)

Taxonomic Soil Suitability as a Source
Unit Road Fill Topsoil Gravel Sand

Degree of Limitation or Hazard
Excavation Stability of Cut Slopes

0-12% 12-30% 30-65%

375 Fair Poor Unsuitable Unsuitable Severe Slight Moderate Moderate

375S Fair Poor Unsuitable Unsuitable Severe Slight Moderate Moderate

375SS Fair Poor Unsuitable Unsuitable Severe Slight Moderate Moderate

376 Poor Poor Unsuitable Unsuitable Severe Slight Moderate Severe

376S Poor Poor Unsuitable Unsuitable Severe Slight Moderate Severe

376SS Fair Poor Unsuitable Unsuitable Severe Slight Moderate Severe

377S Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight

377SS Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight

381 Fair Fair Unsuitable Unsuitable Severe Slight Moderate Severe

381S Fair Fair Unsuitable Unsuitable Severe Slight Moderate Severe

381SS Fair Poor Unsuitable Unsuitable Severe Slight Moderate Severe

383 Poor Poor Unsuitable Unsuitable Severe Slight Moderate Severe
383S Poor Poor Unsuitable Unsuitable Severe Slight Moderate Severe

384 Fair Poor Unsuitable Unsuitable Severe Slight Moderate Severe

384S Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight

384SS Fair Poor Unsuitable Unsuitable Severe Slight Slight Slight

462S Poor Poor Unsuitable Unsuitable Slight Slight Moderate Severe

481S Fair Fair Unsuitable Unsuitable Severe Slight Moderate Severe

481SS Fair Poor Unsuitable Unsuitable Severe Slight Moderate Severe



soils when excavated and assume that the entire soil profile has been mixed.
Frost hazard and accessibility of the soil material is not considered in
making these ratings. Three suitability ratings are recognized: good,
fair, and poor (2). Soils rated good for road fill purposes have an AASHO
classification of A-1, A-2, or A-3. Those rated fair have an AASHO classi-
fication of A-4 or A-5. The poor rating is for soils with an AASHO classi-
fication of A-6 or A-7.

7. Soil Suitability as a Source of Topsoil

The soil as a source of topsoil is rated on its ability to sup-
port a ground cover, usually grass or other close growing low plants. Three
ratings are recognized: good, fair, and poor (2).- These ratings are
intended for use by landscape architects, highway engineers, and others
concerned wih establishing and maintaining vegetation to cover slope,
road shoulders, waterways, lawns and other places where suitable soil material
is needed to establish vegetation. Distance from the area of intended use
and the presence for weeds, soilborne diseases and insects are not con-
sidered in this classification. Relation of the characteristics of the
soil material to those of the site where it is to be used is not con-
sidered in the classification. Soils rated as good for a source of top-
soil have all of the following characteristics: texture of sandy loam,
fine sandy loam, very fine sandy loam or loam; less than 15 percent gravel
by volume, no cobbles, ph between 6.1 and 7.8 and electrical conductivity
of less than 4 millimbos per centimeter at 25°C. in the saturation extract;
and thickness of more than 40 inches and moderately high to high inherent
fertility. Soils rated as fair differ from those rated as good by having
any one of the following characteristics: textures of clay loam, sandy
clay loam or silty clay loam, 15 to 35 percent gravel by volume, less than
3 percent cobbles, ph of 5.1 through 6.0 and 7.9 through 8.4, electrical
conductivity of 4 through 8 millimhos per centimeters at 25°C. in the
saturation extract; thickness of 20 to 40 inches, and a moderate inherent
fertility. Poor soils for topsoil have any one or more of the following
characteristics: textures of sand, loamy sand, silty clay, or clay; more
than 35 percent gravel by volume; more than 3 percent cobbles, ph of
less than 5.0 or more than 8.4; electrical conductivity of the saturation
extract of more than 8 millimhos per centimeter at 250C., a thickness of
less than 20 inches, or a moderately low or low inherent fertility.

8. Soil suitability as a source of gravel

The soils are classified as a source of construction material for
use in concrete aggregate. Gravel sizes are from 2 mm to 3 inches in
diameter. Four suitable ratings are recognized; good, fair, poor, and
unsuitable (2). Soil suitability is considered only to a depth of 5 feet.
Ratings are for horizons that are most gravelly. A soil rated good has
all the following characteristics: more than 74 percent gravel by volume;
less than 20 inches of overburden, and a thickness of gravels of more than
5 feet. A soil rated fair has 1 or more of the following of the following
features: 50 to 75 percent gravel by volume; 20 to 40 inches of overburden,
and a thickness of gravels of 3 to 5 feet. Poor sources of gravel have
1 or more of the following features: 25 to 50 percent gavels by volume;
40 to 60 inches of overburden, and a thickness of 1 to 3 feet. Unsuitable
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sources of gravel have 1 or more of the following features; less than 25
percent of gravel by volume, more than 60 inches of overburden and a thick-
ness of gravelly material less than 1 foot thick.

9. Soil Suitability as a Source of Sand

Soil as a source of sand is classified as a source of construction
marerial for use in concrete, plaster, or mortar. Four suitability
ratings are recognized: good, fair, poor and unsuitable (2). Ratings are
based on particle size and percentage of fines passing a No. 200 sieve
(0.074 MM). Soil suitability is concerned only to a depth of 5 feet. The
soils are rated for the soil horizon highest in sand. Accessibility and
depth to water table are not considered. Soils that are good sources of
sand have all of the following characteristics: texture of sand, less than
20 inches of overburden, a thickness of sand of more than 5 feet; and less
than 15 percent passing a No. 200 sieve. Fair sources of sand have 1 or
more of the following features: texture of loamy sand, 20 to 40 inches of
overburden, a thickness of sandy material of 3 to 5 feet, or 15 to 30 per-
cent passing a No. 200 sieve. Soils that are poor sources of sand
have 1 or more of the following features: texture of sandy loam, 40 to 60
inches of overburden; from 1 to 3 feet of sandy material, or 30 to 40
percent passing a No. 200 sieve. Unsuitable sources of sand have 1 or more
of the following textures: finer than sandy loam, more than 60 inches over-
burden; more than 1 foot of sandy material, or more than 40 percent passing
a No. 200 sieve.

10. Soil limitation rating for excavation

The soils are rated according to their degree of limitation for
excavation in Table 15. Soils are rated on the amount of exposed cobbles,
stones, or rock; volume of coarse fragments within the profile; depth to
hardpan or hard bedrock; and depth to water table (2). Gravels are assumed
to have no effect on excavating soils. Three degrees of limitations are
used: slight, moderate and severe. Soils having a slight limitation for
excavation have all of the following features; rockiness of less than 2
percent; cobbliness and stoneness of less than 3 percent by volume in the
profile; depth to hardpan or hard bedrock of more than 60 inches; and depth
to water table of more than 60 inches. A moderate limitation means the
soil has 1 or more of the following features: rockiness of 2 to 10 percent
by surface area; cobbliness and stoniness of 3 through 15 percent by
volume in the profile; depth to hardpan or hard bedrock of 40 to 60 inches,
or depth to water table of 40 through 60 inches. A severe limitation means
the soil has 1 or more of the following features: rockiness of more than
10 percent by surface area; cobbliness and stoniness of more than 15 percent
by volume, depth to hardpan, hard bedrock, or water table of less than 40
inches.

11. Soil Limitation Ratings for Stability of Cut Slopes

The stability of cut slopes along roads or other excavations de-
pends upon the gradient of the cut, the shearing strength of the material,
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and the thickness of the soil mantle over stable hard bedrock. Shearing
strength can be correlated with classes of the Unified Soil Classification
System (1). Three degrees of cut slope stability were used: slight, moder-
ate, and severe (23).

Soils with a slight degree of limitation for cut bank stability
have the following features: a cut slope of less than 12 percent regardless
of other characteristics; a soil mantle of less than 10 inches in thickness
over hard volcanic bedrock regardless of other characteristics; a Unified
Soil Classification of GS, GP, or SW (high shearing strength) regardless of
slope.

Soils with a moderate limitation have the following features:
slopes of 12 to 30 percent if the depth to hard bedrock is greater than 10
inches and the shearing strength is moderate or high; a soil mantle of
between 10 and 20 inches over hard rock if the shearing strength is moderate
or high and the slopes are over 12 percent; a Unified Soil Classification
of GM, GC, SP or SM (moderate shearing strength) if the slopes are over 12
percent and the depth to hard bedrock is more than 10 inches.

Soils with severe limitations have the following features: slopes
of 30 to 65 percent if the depth to hard rock is more than 20 inches and
the shearing strength is low (Unified Soil Classification of SC, ML, CL, OL,
MH, CH or Oh).
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