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HOW TO USE THE SOIL SURVEY REPORT

HIS SURVEY of the Beryl-Enterprise

Area will help farmers and ranchers in
planning the kind of management that will
provide good yields and maintain the soils. It
will assist engineers in selecting sites for roads,
buildings, and irrigation structures; aid those
who plan wildlife management and recreational
areas; and add to the fund of knowledge about
soils. It describes the soils, shows their location
on the map, and tells what can be done with
them under certain kinds of management,

Find Your Farm on the Map

In using this survey, start with the large soil
map, which is bound 1n the back of this report.
These map sheets, if laid together, make a large
map of the Beryl-Enterprise Area.. The index
to map sheets has numbered rectangles that
show what part of the Area is covered by each
sheet of the large map.

When you have found the map sheet you need,
you will notice that each area of each soil is out-
lined by a boundary, 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 appear on the map. Suppose you have
found on your farm an area marked with the
symbol Ce. The legend for the large soil map
shows that this symbol identifies Crestline fine
sandy loam, 0 to 3 percent slopes.

Learn About the Soils

Crestline fine sandy loam, 0 to 3 percent
slopes, and all the other soils mapped are de-
scribed in the section, Descriptions of the Soils.
The section, Use, Management, and Productiv-
ity of the Soils, contains information that will
help you decide what to do with each kind of
soil. Those soils that are suitable for irrigation
have been placed in capability units according
to their possibilities under irrigation. Those
soils that may be used for range have been
placed in range sites according to their value for

grazing. For example, Crestline fine sandy
loam, O to 3 percent slopes, is in capability unit
IIs-2 if it is irrigated and in the Semidesert
sandy loam range site (capability unit VIIc-2)
if it 1s not irrigated.

Each capability unit or range site contains
soils that need about the same kind of manage-
ment and respond to it in about the same way.
Suitable crops, systems of management, and
likely yields are given for each capability unit
or range site. The Guide to Mapping Units,
Capability Units, and Range Sites, which is at
the back of the report, will make it easier to find
the several sections that give information on
each sotil.

Students of soil science and related subjects
will find more technical material about the soils
of the Area in the section, Formation and Clas-
sification of Soils. Two of the most important
problems of agriculture in this Area are dis-
cussed in the sections, Irrigation, and Salts and
Alkali. The section, Description of the Area,
gives a general background of the geography of
the Avea and its farms and rangeland. The
section, Agriculture, summarizes the agricul-
tural history and methods of the Area.

Make a Farm Plan

For the soils on your farm or ranch, compare
your yields and practices with those given in
this report. Look at your fields and rangeland
for signs of erosion or overgrazing. Then de-
cide whether or not you need to change your
methods. The choice, of course, must be yours.
This survey will aid you in planning new meth-
ods, but it 1s not a plan of management for any
particular farm or ranch in the county.

If you want help in farm planning, consult
the local representative of the goﬂ Conservation
Service or of the Extension Service. Members
of your State experiment station staff and others
familiar with farming and ranching in the
Beryl-Enterprise Area will also be glad to help
you.
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UTAH AGRICULTURAL EXPERIMENT STATION

REPORT BY R. ULRICH

CORRELATED BY W. G. HARPER AND R. ULRICH, SOIL SURVEY!

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UTAH AGRICULTURAL EXPERIMENT
STATION

HE BERYL-ENTERPRISE AREA is in the south-

ern end of the KEscalante Valley in southwestern Utah.
Itis a nearly level basin almost surrounded by long, gently
sloping alluvial fans that lie at the foot of abruptly rising
mountains.

The dry climate and the shortage of water have limited
development of the Area. A limited supply of surface
water i1s available high on the alluvial fans and in the
nearby mountains. Before 1900, the Arvea was used al-
most, entirely for spring and fall range for hivestock, and
few if any homes were established. When facilities to
store and divert surface water for irrigation were devel-
oped about 1900, near Enterprise and Newcastle, the
settlement and agricultural development of parts of the
Area were begun. Dryland farming was tried, but it
proved generally unsuccessful, except in the small area
still in use. Attempts to use the underground water
reservoir through irrgation wells have had some success,
especially since about 1945. These wells have extended
the intensive agricultural development of the Area. Most
of the Area, however, is still used for range.

To provide a gnide for the best agricultural use of the
Area and the maximum benefit from the limited water
resources available, a cooperative soil survey was begun
n 1948 and completed in 1952 by the United States De-
partment of Agriculture and the Utah Agricultural Ex-
periment Station. This report and the accompanying
soil map present the results of that survey.

Description of the Area

In this section the physical nature of the Beryl-Enter-
prise Area will be described. This information is a
background for understanding the development of the
soils of the Area.

Location and Extent

The Beryl-Enterprise Area is in the southwestern part
of Utah (fig 1). It covers 380480 acres, or about 594.5
square miles. Of this, 573.75 square miles is in western
Tron County, and the remaining 20.75 square miles is in
northern Washington County. Mountain ranges almost

* Stste Agriculture! Experiment Station
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Figure 1.—Location of the Beryl-Enterprise Area in Utah,

surround the Avea; they are near Newecastle and Enter-
prise on the south, Modena on the west, Beryl on the
north, and Table Butte on the east. The town of Lund is
2 miles east of the northeastern corner of the Area. Paro-
wan, the county seat of Iron County, is about 40 miles

1The soil survey was made while Soil Survey was part of the
RBurean of Plant Industry, Soils, and Agricultural Ingineering.
Soil Survey was transferred to the Soil Conservation Service on
November 15, 1952.

1
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east of the northeastern corner of the Arvea. St. George,
the county seat of Washington County, is 44 miles south
of Enterprise. Beryl is about 220 miiles from Salt Lake
City in a straight line, but about 295 miles by highway.

Physiography

All of the Beryl-Enterprise Area is within the Great
Basin section of the Basin and Range Physiographic
Province (4)2 and in the southern end of Escalante
Valley. The Area consists almost entirely of a mnearly
level old lake basin and the adjoining, gently sloping, re-
cent and somewhat older alluvial fans. Except along the
eastern margin near Lund, the Area is entirely sur-
rounded by mountain ranges. Except as required to form
boundaries along established section lines, the surround-
ing mountains were excluded from the survey.

The major part of the Area is at elevations of 5,000 to
5,500 feet. The highest parts of the alluvial fans ave at
an elevation of about 6,000 feet, and the surrounding
mountains are between 6,500 and 7,500 feet high. The
elevation of Enterprise is 5,312; of Modena, 5462; and
of Beryl, 5,146 feet. The lowest point in the Area is in
the playa northwest of Table Butte; the elevation there is
5,000 feet. The slopes of the alluvial fans are very gentle.
They average approximately 10 feet per mile near Knter-
prise, 25 feet per mile near Modena, and 5 feet per mile
near Lund. The predominant direction of slope in the
basin is from southwest to northeast.

According to geologists, the basin portion of the Area
was covered by the highest stage of ancient Lake Bonue-
ville, a great inland sea of which Great Salt Lake is the
last remnant. Based on evidence farther north, Gilbert
(5) established the upper level of Lake Bonneville at
about 5,200 feet. In this Arvea, however, there arve few
indications that the lake reached such a level. There are
ho wave-cut terraces, distinct shorelines, or oftfshore bars
like those so clearly evident farther north in the State.
Dennis (3) was able to trace to a point several miles
south of Nada a distinct wave-cut :mc% wave-built terrace
at an elevation of about 5,120 feet. At this elevation,
Escalante Bay, part of Lake Bonneville, probably ex-
tended into the Area. The soil and topographic findings
of this survey indicate a distinct break, coincident with
the distribution of the Escalante, Beryl, Antelope Springs,
and Uvada soils. This break is approximately on the
5,200-foot contour, as given by the State Engineer, and
agrees with the findings of Gilbert. _

In the old lake basin, the topography is nearly level
except for hummocky and duny aveas resulting from
wind action. There are no continuous stream channels
across the basin, but several streams enter it and dis-
appear. _

With the exception of Shoal Creek, Pinto Creek, and
Crestline Wash, the streams in the Area are small. There
are no perennial streams, and few that contain enough
water to maintain their courses any distance across the
alluvial fans, Forr the most part, they carry water only
during the runoff period in spring or during the occa-
sional heavy rains in summer. Most of the water evapo-
rates or percolates into the coarse alluvial streambeds
and joins the underground water.

2 Numbers in parentheses refer to Literature Cited, page 71.

Climate

The climate in the Beryl-Enterprise Arvea is semiarid
and continental. Springs are late, quite cold, and always
characterized by strong southwesterly winds. Summers
are hot. and dry, and in the later part local thunder-
storms can be expected. Autumns are usnally open and
mild and extend well into December. Winters vary .con-
siderably ; sometimes they are severe.

The only complete records on climate in the Area are
for Modena. These figures most nearly represent the
climate of the gently sloping old alluvial fans in the
Area. Partial records have been kept at Enterprise, but

these data would apply to only a small area around

Enterprise. Partial records arve available for Lund, just
outside the Area to the northeast. These records repre-
sent the climate typical of the nearly level basin floor
within the Avea.

Table 1 gives information on temperature and precipi-
tation recorded at Modena and at Lund. The floor of
the. basin is subject to a greater range in temperature
than the alluvial fans. The highest temperature re-
corded at Lund was 108° F., anid at Modena it was 101°
F. The lowest temperatures recorded at the two stations
were —34° at Lund and —32° at Modena. Temperatures
at Enterprise and Newcastle are probably similar to
those at Modena.

The average date of the last killing frost of spring at
Modena is May 21; the average date of the first killing
frost of autumn is éeptember 29. The latest killing frost
recorded was on June 13, and the earliest was on Sep-
tember 5. The average frost-free period at Modena and
over most, of the alluvial fans is 131 days.

At Lund, the average date of the last killing frost is
May 27, and the average date of the first killing frost is
September 19. Killing frosts have been recorded at Lund
as late as July 3 and as early as September 8. The aver-
age length of the frost-free period is 115 days. These
figures will probably apply to the basin floor in the
Beryl-Enterprise Arvea.

Precipitation in the Area is greatest near the moun-
tains. Enterprise receives the highest average amount,
15.41 inches annually, but the 10.73 inches at Modena is
more typical of the average precipitation on most of the
alluvial fan parts of the Area. The hasin floor receives
less moisture than the alluvial fans, and the average of
8.33 inches at Lund would probably apply to most of the
basin. Much of the winter precipitation comes as snow-
fall. Snow often falls in May and has been recorded as
late as June. Data on average snowfall at Modena is
given in the table, but this information was not available
for Lund.

The precipitation in fall, winter, and spring occurs as
rather gentle, prolonged storms that cover wide areas.
Summer rains are shorter, more limited in area, and fre-
quently torrential. Many last less than half an hour, fill
the drainageways to capacity, and leave water standing
on nearly level places. These summer storms tend to
drop most of their moisture on the mountains and upper
alluvial fans. On the basin floor, these same storms con-
sist. of little or no rain but considerable wind and dust.

The Area is practically free from fog and cloudy
weather. The Modena station reported an average of 3
foggy days per year The sun shines 74 percent of the
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TaBLE 1.—Temperature and precipitation at two stations in the Beryl-Enterprise Area, Utah

[Modena, Iron County, elevation 5,460 feet]

[Lund, Tron County, elevation, 5,091 feet]

Temperature ! Precipitation 2 Temperature ! Precipitation 2
Month Abso- | Abso- Driest| Wettest] Aver- Month Abso- | Abso- Dricst| Wettest| Aver-
Aver- | lute | Iute | Aver-| year | year age Aver- | lute | lute | Aver-| year | year age
age | maxi- | mini- | age [(1950)] ('1906) | snow- age | maxi- | mini- | age [(1955)| (1951) |snow-
mum | mum fall mum | mum fall

° °F. o, Inches | Inches Inches Inches e, °F. °F. Inches | Inches Inches Tnches

Decemker.___| 28.1 69 | —24 | 0.76 | 0.13 2.13 5.7 || December.___j 28. 6 72 | =31 0.59 | 0.07 0.77 |-.-__.
January______ 26. 1 65 | —32 .87 1 1.05 .67 8. 6 || January______ 25.8 67 | —34 . 88 .30 .85 oo ._
February_____ 31. 4 67 | —27 .93 .13 .47 6. 1 February_____ 31.9 78 | —30 . 87 . 61 R A
Winter____. 285 69 | —32 | 2.56 | 1.3l 3. 27 20. 4 Winter_.___ 28.8 78 | —34 ] 2.34| .98 1.99-|._____
Mareh_______ 38. 4 75 —7 1110 .25 322 6.4 || March_______ 40. 2 76 -2 .97 ® 5 S
Aprilo_______ 46. 2 85 71 .84 .09 2. 91 2.4 || Aprilo_..____ 47. 4 87 01 .55 ®) 1.22 | __.
May______.__ 54. 2 93 20| .76 .09 1. 31 .8 || May__.._.__. 55. 7 94 18| .73 .09 1.58 |o____.
Spring.._ ... 46. 3 93 —7 1270 .43 7. 44 9. 6 Spring. .. __ 47. 8 94 —2 ] 225 .09 3.34 | _____
June._______. 63. 5 101 22 .4l ® 0 ® June._.____._ 66. 5 105 28 .14 .45 [ 1 A
July_ ... 71.1 101 3l | 1.19 | 1.49 2. 30 ®) July ... 72.6 108 32 .74 11 B I
August_______ 69. 3 101 35 | 1.48 .07 3. 40 0 August_______| 70.7 102 35 | 1.23 | 8. 11 |- 144 | ___
Summer____| 68.0 101 22 1 3.08 | 1. 56 5. 70 ©)] Summer____| 69. 9 108 28 { 2.11 | 3. 67 2.01 |—._.-_
September____| 60. 6 99 20 . 83 . 60 .91 ® September____ 61. 5 97 25 | .56 ® B A
October.____. 48. 9 87 7 .99 1 .06 .34 1.2 || October_..... 49, 2 90 10 .60 | .31 1.63 |o_____
November._...| 37. 3 75| —11 .57 .21 1. 40 3.0 1| November.__._| 37. 6 80 —6 .47 .32 1.34 |-
Fall .. _.__ 48. 9 99 | —11 1] 2.39| .87 2. 65 4.2 Fall_______ 49. 4 97 —6 | 1.63 .63 | 3.54 |_____
Year____. 47. 9 101 | =321 0.73 | 4.17 | 19.06 34. 2 Year.____ 49. 0 108 | —34 | 8331537 | 10.88 [______

! Modena: Average temperature based on a 55-year record, through 1955; wettest and driest years based on a 55-year record,

through 1955; highest and lowest temperatures on a 52-year record,
through 1952. Lund. Average temperature based on a 5-year
record, through 1955; highest and lowest temperatures on a 13-year
record, through 1930.

2 Modena: Average precipitation based on a 55-year record,

time possible. The average relative humidity at Modena
is 66 percent at 8 a.m., 35 percent at noon, and 37 percent
at 8 p.m. These ﬁfrures probably apply to the entire
Area.

Hailstorms are vare. Tornadoes, hurricanes, and cy-
clones are unknown in this Area. The average wind
velocity at Modena is 11.5 miles per hour, and the maxi-
mum is 53 miles per hour.

Vegetation

The vegetation of this Area is especially interesting
and it has been studied by a number of ecologists (7) (8)

In a general way, two broad plant associations domi-
nate the present vegetative cover: (1) The sagebrush-
galletagrass association on the alluvial fans, and (2) the
greasew vood-shadscale association in the lower parts of
the basin. The first is widespread on old alluvial fans
and terraces where Dixie, Timpahute, Sevy, and Crestline
soils dominate. The second is found on the more se-
verely salt- and alkali-affected soils in the lower part of
the basin, where Antelope Springs and Uvada soils domi-
nate (ﬁfr 2).

These two plant associations represent, the extremes in
vegetative cover. There is also a somewhat mixed, or
transitional, association of considerable importance. It

in the period 1901-1955; snowfall based on a 51-year record, through
1952,  Lund: Average precipitation based on a 5-year record,
through 1955; wettest and driest years based on a 5-year record,
in the period 1951-1955.

3 Trace.

occupies the higher lying portions of the basin, where the
strongly calcareous and only slightly saline-alkali soils
of the FEscalante and Beryl series occur. In this associa-
tion, big rabbitbrush is a major species, and there is con-
smlemble sagebrush and some shadscale and greasewood.
It is in this frenem] area and on these soils that the most
extensive pump 11‘1‘1 oation in the basin has taken pl‘lce

A plant of considerable distribution on the alluvial
fans is yellowbrush (little rabbitbrush). On some areas
of Neola soils, this plant occurs in almost pure stands.
It has limited grazing value for sheep and almost none
for cattle. Because it is so unpalatable and is utilized
so little, it has spread considerably to overgrazed areas
of other soils.

Three-awn grass is another low-value forage plant that
has spread conSIdel ably as the result of overgrazing. It
now grows i almost, pure stands in small areas of aban-
doned ct opland on the alluvial fans east of Modena and
elsewhere.

In the main, the soils that are developing from recent
alluvium are associated with the soils of the older alluvial
fans and terraces and have similar but larger vegetation.
Some of the largest sagebrush in the area grows on the
Red Rock soils. In wdchhon, some aveas of Tomas and
Zane soils east of Modena support nearly pure stands of
winterfat, a fine forage plant.
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Rough broken and stony land has a cover of juniper,
sagebrush, and some galletagrass. In most places, the
juniper is scattered ; in others, it is absent entirely. South
and east of Enterprise and norvtheast of Modena, the
juniper extends down the slopes onto stony and very
stony soils, principally of the Dixie and Timpahute series.

In addition to the dominant species in the principal
plant associations, the following ave present in minor, but
locally conspicuous and important, amounts: (1) prickly-
pear, Mormon-tea, and. Indian ricegrass on the alluvial
fans; (2) cheatgrass brome and tumbling Russian-thistle
in overgrazed, idle, or abandoned cultivated ateas; and
(3) bud sage, fourwing saltbush, pickleweed, saltgrass,
gray molly, foxtail barley, and lhichens in the salt- and
alkali-affected basin avea.

The names of the principal species of vegetation that
grow in the Area follow.
Scientiﬁc name Common name

GRrASSES

Agropyron cristatum____ .. ._.__. Crested wheatgrass,

Acdnermeo .o _________ Beardless bluebunch wheatgrass.

A trachyeaulum______ ... ____ Slender wheatgrass.

Acsmithii oo Western wheatgrass.

A, spicalumo oo Bearded bluebunch wheatgrass;
spiked wheatgrass.

Three-awn,

Fendlers three-awn,

Blue grama.

Bromegrass.

Cheatgrass brome.

Inland saltgrass.

Aristida spp_ .
A. fendleriana. - _____________
Bouteloua gracilis_ .. ... _.
Bromus spp... . ___________
B. lectoruan_ - __ ... ___
Distichlis stricta_ - . _______.
Elymus canadensis._.___._____. Canada wildrye.

E. condensatus_ . .. ____________ Giant wildrye.

Foglavews. - _ .. __.___. Blue wildrye.

Festuca octoflora- .- _________ Sixweeks fescue.

MHilaria jamesii._______________ Galletagrass.

Hordeum jubatum_.____________ Foxtail barley.

H. nodoswum___________________ Meadow harley.

Koeleria eristata . . ... ____ Prairie junegrass.
Munroa squarrose.. . . ... False buffalograss.
Oryzopsis hymenoides_..________ Indian ricegrass.

Poa spp. - L. Bluegrass.

P. juncifolia_ . ______________ Alkali bluegrass.

P longiligula . - - __ . ___________ Longtongue muttongrass.

P, pratensts___ . __ ... __._._ Kentucky bluegrass.
P.secunda._ . _____________ Sandberg bluegrass.
Sitanion hystriz_ __ ___________. Bottlebrush squirreltail.
Sporobolus atroides_______._____ Atkali sacaton.

S. contractus . - ... ____..._ Spike dropseed.

e .-

background.

Figure 2.—On the left, the sagebrush-galletagrass plant association on Timpahute and Dixie soils.

Common name
Grasses—Continued
S. eryplandrus___ . ___________ Sand dropseed.
Stipa comata_ .. _________ Needle-and-thread.

Scientific name

Triodia pulchelle . - ... ____ Fluffgrass.
GRASSLIKE PLANTS
Carer SPP oo e Sedge.
JURCUS SPP o o oo Rush.
Forss
Abronia SppP o - oo Sand verbena.
Allenrolfea occidentalis__________ Pickleweed.
Alliwm spp_ oo Wild onion.
Amaranthus Spp.-- - ___ .. Red root.
Ambrosta SPp - - e oo ____ Ragweed,
Amsinckia spp- - ________ Fiddleneck.
Antennaria Spp_-- - __. Pussytoes.

Arenaria SPP-— - - o __ Sandwort,

Argemone haspida.._ ... __.__._ Hedgehog pricklepoppy.
Artemisia dracunculoides ... ____ Green sagebrush.

A vulgaris. .o .. Mugwort wormwood.

Asclepias spp- - o ______.__ Milkweed.

Aster spp._ .. Aster.

A levcelene . ___________ Baby white aster.

Astragalus spp- - oo ___ Loco; milkvetch; poisonveteh.
A. convallarius . - __ ... Timber poisonvetch,

Atriple® SPP .o o o oo Salthrush.

Bassia hyssopifolia______ . ______ Bassia.

Calochorius SPP oo oceeee_ Sego lily.

Castilleja spp. . - ... _..__. Indian paintbrush; painted-cup:
Chaenactis Spp- - - - e ooce e False-yarrow.

Chenopodium album. .- ________ Lambsquarters,

Cirstum Spp - - - - oo Thistle.

Comandra pallida___ . ... _. Bastard toadflax,

Cryplanthe spp._ ... ______ Cryptantha.
Delphindum spp. .. .____ Low larkspur.
Erigeron spp. ..o ___________ Fleabane; daisy.
Eriogonum spp. .. _________ Buckwheat.
Erodium cicutarium_ .. ... ..___ Alfileria; filaree.
Erysimum asperum . ________._ Western wallflower.

Buphorbia spp__ .. _.__. Fuphorhia.
Cayophytum spp__. - ___. Groundsmoke.
Gilya Spp . - e Gilia.

Halogeton glomeratus_ _._.____.__ Halogeton.
Helianthus annuus_ - .. ... ___ Common sunflower.
Hymenopappus Spp - oo __ . Iy menopappus.
Hymenoxys acaulis__.. - ... _._. Rubberweed.
Iva azillarys_ - _________._ ] Povertyweed.
Lactueca serriola. ... _______. Prickly lettuce.
Linwm lewisii - ______ Flax.

Lupinus spp oo ._._ Lupine.
Lygodesmia juncea. - .. _____ Skeletonweed.
Marrubium vulgare.____________ Horehound.

o
N
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The town of Modena is in the

On the right, the greasewood-shadscale plant association on Antelope Springs soil.
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Scientific name Common name
) ) Fores—Continued
Mentzelia albicaulis____________ Whitestem mentzelia.

Monolepis nuttelliana . _ ________ Nuttall monolepis.

Nicotiana Spp- oo oeooooo Tobacco.
Oenothera Spp - oo oo ____ Evening primrose.
Penstemon spp- - o _____ Penstemon.

Phlox spp-e oo .___._____ Phlox.
Plantago purshi . _ . . __________ Woolly Indian-wheat.
Salsola kali tenuifolia_ - ________ Tumbling Russian-thistle:

Senecio SPP - - - oo Groundsel.

Sophia spp. - - o ____ Descurainia.
Sphaeralcea coccineq ... .. __ Scarlet giobemallow.
Suaeda SpP . o Seepweed; inkweed.
Zygadenus paniculaius. ... .. Foothill deathcamas.

SHRUBS AND TREES

Aplopappus SPP- o oo oo
Avtemisia filifolia_ ... _____

Goldenweed.
Sand sagebrush.

A.nova. .o __ Black sagebrush.
A, pygmaea_ .o ________________ Pygmy sagebrush.
A. spinescens._ ... __________ Bud sagebrush.

A tridentata. oo __________
Atriplex canescens______________ Fourwing saltbush.
A. confertifolia . ... ____________ Shadseale; shadscale saltbush.
A gardneri_ . ________ Gardners saltbush.

Big sagebrush.

Baccharis glutinosa_____________ Seepwillow.
Chrysothamnus nauseosus _______ Big rabbitbrush; rubber rabbit-
brush.

Yellowbrush; small rabbitbrush.
Nevada joint fir.

Mormon-tea.

Common winterfat; white sage.
Spiny  hopsage.

Broom snakeweed; matchweed.
Utah juniper.

Gray molly.

Ephedra spp o oo
E viredis. .o ____
Burotia lanat@. ... .. ..._.
Grayia spinosa. . ___._________
Guiterrezia sarothrae . - _ . ____
Juniperus wiahensis____________
Kochia vestita. .- ________._____

Mammillaria Spp- - - oo Mammillaria.

OPpuntia SppP - - - - oo Pricklypear.

Pinus edulis_ .. . _____ Pinyon pine.

Populus fremontis_ .. _______ Cottonwood.

Rhus trilobata .. ... ________ Squawbush; skunkbush sumac.
Rosa SPP - - oo Rose.

Greasewood; black greasewood.
Spineless horsebrush.
Spiny horsebrush.

Sarcobalus vermiculatus. .- ... _
Tetradymia canescens______ .. __
T.8ptnosa. -« oo

Soils of the Beryl-Enterprise Area

As in most of the Southwest, lack of moisture is the
principal factor limiting plant growth in the Beryl-Iin-
terprise Arvea. The only natural vegetation is that which
can survive the dry climate. The warm semiarid climate
and the sparse vegetation have determined many of the
characteristics of the soils developed in this Area.

In general, the surface soils ave fairly light colored.
They are brownish to reddish because of oxidation of ivon
compounds in the parent material. Most of them are low
to very low in nitrogen and contain little organic matter.
For the most part, the soils contain enough phosphorus
for a limited amonnt of plant growth but not enough
for sustained high yields. Not all of the phosphorus is
available to plants in the more calcareous soils. Accumu-
lations of lime are common, and also salts of potassium,
sodium, and other substances. Some soils have a surface
layer that is free of lime, salts, and alkali.

In many soils, the subsoil is hardened and in some
places cemented into a caliche hardpan. Many of the
older soils on alluvial fans have a reddish-brown, firm
clay subsoil layer above the caliche hardpan. In some
places the subsoil is very slowly permeable because of the
excess of adsorbed sodium.

Most of the soil materials that have accumulated on
alluvial fans and in the basin area are mixtures derived
from varvious kinds of rocks. The distance from the
original source makes a considerable difference in the
composition and texture. Coarse-textured materials from
a single kind of rock lie on the highest parts of the
alluvial tans. Finer textured materials have been trans-
ported farther, to the lower slopes and the valley floor,
and have been mixed with materials from many other
kinds of rock.

Some of the more recent alluvium is dark colored and
contains considerable organic matter because it was
washed from areas supporting denser vegetation on the
mountains above this Area. In some parts of the basin
aren, dark-colored layers arve buried Leneath layers of
more recent lighter colored alluvium. Generally, how-
ever, the content of organic matter is too small to modify
or mask the color of the parent materials.

Many soils of the Arvea have serious problems that
make it impractical to use them intensively, even when
irrigation water is available. Such problems are coavse
texture, excessive porosity, low water-holding capacity,
dense impervious subsoil, caliche hardpan, and excessive
quantities of soluble salts or alkali. Many of these prob-
lem soils are located in the basin avea, where ground
water is nearest to the surface and most economical to
pump. On the alluvial fans, the soils have fewer of
these problems, but the depth to ground water ranges
from 20 to 120 feet. This difference in pumping hift
makes irrigation more economical nearer the basin area
and more expensive farther up on the alluvial fans, On
the higher and older alluvial fans the relief is irvegular
and the soils are coarser textured, stony, shallow, and
droughty. The depth to ground water is generally more
than 100 feet.

Soil Associations

Over a large expanse of land, the landscape differs
from place to place. Some of the more obvious differ-
ences are in the shape, steepness, and length of slopes,
in stream patterns, and in the kinds of vegetation and
its condition. The kinds of soils and the patterns in
which they occur differ in the landscape.

The different patterns of soils, called soil associations,
are shown on the general soil map that is at the back of
this veport, just ahead of the detailed soil map. This
map is useful to those who want a general idea of the
soils, orr who want to locate large areas suitable for some
particular kind of farming or other general land use.
It does not show accurately the kinds of soil on a single
farm or a small tract.

In the Beryl-Enterprise Area the patterns of soils are
determined to a large extent by the topographic features
on which they are Tocated. There are fonr kinds of to-
pography in this Area, each having important character-
istics that influence the kinds and patterns of soil that
develop on them. Some have enough range in character-
istics that two or more soil associations occur.

There ave seven soil associations, each of which differs
from the others in pattern of soils and in suitability for
various types of agricultural use. The pattern of soils
is not strictly uniform within each tract of a soil asso-
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ciation, but the same soils are present in somewhat the
same arrangement. KEach association is named for one
or move of 1ts dominant soil series.

Brief descriptions of the topographic divisions and the
soil associations follow. For more detailed information
about, the soils, see the detailed soil map and the section,
Descriptions of the Soils.

Soils of the Basin Areas

The basin area is a nearly level to very gently sloping
plain, except in places where wind action has produced
dunes. It comprises about 38 percent of the survey Area.
This basin is thought to have been occupied by IEscalante
Bay, a part of glacial Lake Bonneville (). The ele-
vations range from 5,000 feet in a playa just west of
Table Butte to about 5,200 feet. The 5,200-foot eleva-
tion corresponds to the upper level of Lake Bonneville.
The general upper level of distribution of the Beryl and
Escalante soils corresponds with the 5,200-foot contour.

The basin area can be considered in three soil asso-
ciations, differentiated on the basis of relative elevation,
texture, modification of soil and slope by wind action,
and content of lime, salts, and alkali. These ave the
Antelope Springs-Uvada, the Escalante-Beryl, and the
Dune land-Escalante associations.

1. Antelope Springs-Uvada soil association

The outstanding characteristics of this association are
the large amounts of salts and alkali in the profiles and
the medium to moderately fine texture of the soils. Ex-
cept for some low hummocks on the Uvada soils, the
slopes are nearly level to very gently sloping. This is
the lowest part of the basin. Elevations range gener-
ally from 5,000 to 5,100 feet, but, where the major inter-
mittent drainageways enter the basin, this association
extends to elevations of 5,200 feet.

About 20 percent of the survey Area is in this asso-
ciation. Soils of the Antelope Springs and Uvada series,
about equal in acreage, are dominant. Small areas of
Beryl, Crestline, IEscalante, and Heist soils, as well as
Playas, are included.

The soils in this soil association are chiefly medium to
moderately fine in texture, low in organic matter, and
pinkish to reddish brown in color of the surface soil.
Most of them are slowly permeable. The relatively fine
textured sediments from which these soils developed are
very deep. Most of the sediments were deposited in
Lake Bonneville in glacial times, but some have been
brought in by intermittent streams since that time.

The Uvada soils nearly everywhere are strongly sa-
line and strongly affected by alkali. The - Antelope
Springs soils are strongly saline and strongly affected
by alkali only in the lowest lying parts of the associa-
tion, generally below 5,100 feet in elevation. The An-
telope Springs soils at elevations between 5,100 and 5,200
feet are generally nonsaline and only slightly to mod-
erately affected by alkali. The Beryl and Escalante soils
are affected by salts and alkali, but the Crestline and
Heist soils are free of both. Playas are very strongly
affected by salts and alkali.

The vegetation in this association is dominated by
greasewood and shadscale. These plants are extremely
tolerant of salts and alkali. They absorb large amounts

of sodium and other soluble salts. The soil immediately
under these plants is even more strongly alkaline than
the barren spots between the individual plants. Almost
no vegetation grows in Playas.

Little use has ever been made of these soils. The
vegetation has a very low cavrying capacity. For many
years migratory bands of sheep have used them for
limited spring and fall range during their.annual treks
between winter and summer pastures. Some attempts
have been made to dry-farm parts of this association,
but all were unsuccessful and have been abandoned.

Small areas of the higher lying soils that are less
strongly affected by alkali have been pump irrigated
and used for alfalfa, barley, and potatoes. Potatoes are
poorly suited to these soils, but alfalfa and barley are
more tolerant of salts and alkali. On the soils less
strongly affected by alkali, fertilization with phosphorus
for legumes and with nitrogen and phosphorus for other
crops may produce some response. Where the concen-
trations of salts and alkali ave stronger, crops make lit-
tle or no response to fertilizers.

The excess of salts and alkali in most soils at the
lower elevations in this association is nearly impossible
to correct. The higher lying areas are less strongly
affected by salts and alkali, but their reclamation is
expensive. Reclamation usually includes adequate natu-
ral or artificial drainage, addition of manure or other
organic materials, deep leaching to remove the excess of
soluble salts, and addition of gypsum or sulfur for
chemical replacement of the excess sodium, or alkali.

Under natural conditions, drainage is not a problem
on these soils. When they ave used more intensively,
drainage is important because of the nearly level topog-
raphy and slow permeability.

The depth to the water table ranges from about 5 to
45 feet. Just west of Table Butte, the water table is 4
feet from the surface, and near Garyville it is at a
depth of about 45 feet. Water from the upper part of
the ground water generally is of poor quality because
of the salts dissolved in it. It is necessary, especially
in the lower lying parts of the basin, to draw water
from greater depths where the quality is better.

Slopes are relatively uniform in this association, and
leveling is not a major problem. The vegetation is
sparse, and it is not especially difficult to remove. The
vegetation accumulates so much salt that it is advisable
to remove it completely instead of burning it or incor-
porating it into the soil.

Erosion by either wind or water is not a special
problem.

2. Escalante-Beryl soil association

The characteristic soils in this association are mod-
erately coarse in texture, and they contain lirge amounts
of lime. In some places the surface has been blown into
low hummocks; elsewhere it is nearly level to very gently
sloping.

This association occupies the higher lying parts of
the old lake basin, where elevations range from 5,100 to
5200 feet. It covers about 15 percent of the survey
Area. There are few intermittent streams or drainage-
ways. Some enter the area, deposit thin overwash in
places, and disappear by infiltration or evaporation.
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Soils of the Escalante sevies cover the largest acre-
age in this association, and the Beryl soils are also
extensive. Small areas of Antelope Springs, Bullion,
Navajo, Crestline, and Heist soils and Dune land are
included.

These soils generally range from moderately coarse
to medium in texture. The textures are coarser than
those in the lowest part of the basin, probably because
of the sorting action of waves and currents in the shal-
low water of Lake Bonneville. Little additional mate-
rial has been deposited over this area since the dis-
appearance of Lake Bonneville. The large quantities
of lime, salts, alkali, and gypsum probably were left
when the lake water evaporated.

The soil materials are pinkish in surface color. They
contain little organic matter. They are moderately per-
meable.

These soils are moderately alkaline. The surface soil
generally contains 5 to 15 percent of lime and the sub-
soll up to twice this amount. The lime horizon in the
Beryl soils is comparatively soft and easy to penetrate.
In the Iscalante soils, the lime horizon is prominent,
somewhat hardened, and caliche-like.

Both the Beryl and Escalante soils contain excessive
salts and alkali. At the higher elevations, the salts and
alkali are mainly in the lower part of the profile. At
the lower elevations, the Beryl soils are strongly saline
and strongly affected by alkali.

The. vegetation on these soils is dominated by big
rabbitbrush. Some sagebrush, greasewood, and shad-
scale are present, as well as a sparse growth of alkali
sacaton.

Until recently, little use was made of most of this
association. It was used as fall and spring range for
migratory bands of sheep, but the carrying capacity
was very low. The lower lying soils that are more
strongly saline and strongly affected by alkali ave still
used mostly for this limitedy range.

These soils are not used for dry-farming, but attempts
have been made to dry-farm them. All attempts were
unsuccessful because the surface soil erodes very readily
under dryland farming.

Since the introduction of pump irrigation, large areas
near Garyville and northward and westward toward
Beryl have been irrigated with considerable success.
The principal irrigated crops are alfalfa, barley, and
potatoes. Small acreages of carrots and sugar beets
have been grown and some irrigated pasture. Little fer-
tilizer has been used. ILegumes respond to phosphorus
but both nitrogen and phosphorus are needed for the best
response from other crops.

The problem of excess salts and alkali is not so seri-
ous on the higher lying soils, for the concentrations are
slight and are mostly in the lower subsoil. Only the
soils less affected by salts and alkali have been used for
irvigated crops. If enough water is available, deep
leaching alone is enough to leach out most of the salts
and alkali. Even the soils that are lower lying and
more strongly affected by salts and alkali can be re-
claimed by deep leaching. The soils are relatively per-
meable, and enough gypsum is present in most places to
reclaim the alkali soils.

533664—60—2

One problem is the limitation on water available for
reclamation of soils and for irrigation. Most of these
soils need some deep leaching to correct their salinity
and alkalinity. Considerable water has been pumped,
and the water table has subsided in some places. This
lowering of the water table is likely to continue, as the
annual pumpage appears to be greater than the recharge
of water. The depth to the water table ranges from 5
to about 80 feet. The water is of good quality if the
deeper strata are tapped.

Leveling is not a major problem if soil blowing is
controlled. The vegetation is sparse and not difficult
to remove. It can be incorporated into the soil as a
mulch to help control wind erosion. Drainage is not a
problem.

Careful management is required to prevent soil blow-
ing, which is a serious problem even under irrigation.
The soil should be irrigated shortly before cultivation.
Windbreaks and stripcropping at right angles to the
direction of the wind should be used. Mulches, sub-
surface cultivation, and other practices should also be
used to reduce blowing of soil.

3. Dune land-Escalante soil association

The outstanding characteristic of this association is
the dunelike topography. The eroded and hummocky
Escalante soils occupy the spaces between the dunes.
The association makes up less than 3 percent of the
survey Area.

This association is surrounded by the Escalante-Beryl
association and is nearly like it, except for topography.
The dune materials appear to have been blown from the
Escalante and Beryl soils. They are very strongly cal-
careous, moderately coarse textured, and light brown.
They contain very little organic matter. The dunes
range from about 5 to 80 feet in height. They are elon-
gated from southwest to northeast and conform to the
prevailing divection of the wind.

At least some of the dunes do not appear to have
resulted from disturbance by cultivation. They may date
from the time when the lake water in the basin was
receding and the sandy shoreline deposits had not yet
been stabilized by protective vegetation. Since that
time, the dunes have probably been enlarged or modified
during prolonged dry periods and high winds.

Most areas are at least partly stabilized by a very
scattered growth of sagebrush and big rabbitbrush and
some greasewood and shadscale. A few areas support
almost no vegetation except squawbush. Most of this
vegetation has little or no value for grazing. Its chief
value is to stabilize the soil material against further
erosion and keep it from blowing onto more valuable
soils nearby (fig. 3).

These areas have little use, even for range. Some
dunes and parts of dunes have been leveled, pump irri-
gated, and cropped. The leveled soils are similar to the
soils of the Escalante-Beryl association in characteristics
and in management requirements, but more care is
needed during leveling and undér cultivation to reduce
blowing.
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Note the extensive

Figure 3. —Squawbush growing on Dune land.
root system.

Soils of the Recent Alluvial Fans
and Flood Plains

The recent alluvial fans and flood plains are nearly
level to gently sloping aveas along the intermittent, drain-
ageways that cross the.older alluvial fans and terraces.
They cover about 12 percent of the survey Avea. The
lower edge merges with the basin avea. The cone-
slmped vecent alluvial fans rise gently toward the up-
lands. The flood plains ave lonnel., narrower, and more
mcnul(u

ATl of the soils in this part of the survey Avea are
considered in one association, the Tomas-Genola.

4. Tomas-Genola soil association

The soils in this association are the most productive
in the Beryl-Enterprise Avea. The slopes generally
range from nearly level to very gently sloping, “but in &
few places on high alluvial fans next to the mmmt‘uns,
slopes are as steep as 12 percent. The elevations gener-
ally range from 5,200 to 5,500 feet. A few small areas
ave more than 5 ‘300 feet high.

This association contains many soils, arranged in a
complex pattern, but the main ones are only slightly
different. The mosf common and most representative of
these soils belong to the Tomas and Genola series. Other
important soils are the dark-colored Mosida and Red

Rock soils and the reddish-brown Modena and Redfield
soils. The brownish, gravelly, and stony Newcastle soils
are included, but they arve foo high in elevation to be
used to any extent. The coarse Textured Berent, the
moderately fine téxtured Musinia and Tours, the fine
textured Navajo, and small tracts of Béryl, Dixie, Es-
calante, Ileist, Neola, Sevy, and Zane soils are also
present.

The dominant, soils in this association are pale brown
and light brown. They are low to moderate in organic
matter. Generally, they are medium textured. Varia-
tions are due to water sorting; the coarser textured ma-
terials were deposited neavest their source and the finer
textured materials weve carrvied the farthest. The Genola
soils arve coarvser in texture than the Tomas soils. There
has been some stratification and some overwash of one
matervial over another, but generally the profiles are

fairly uniform to considerable depths.

In a few places the soils contain considerable lime,
but in most places they contain slight to moderate
amounts. The Tomas soils are less calcareous than the
Genola soils. Small areas of the Genola soils are slightly
affected by alkali, but if water is available this problem
can readily be corrected by deep leaching. The Navajo
soils are moderately affected by alkali and are not suit-
able for rveclamation.

The soils are well drained and well aerated. Gravel,
stones, and other coarse fragments, as well as excess s salts
and alkali, genevally are present only at higher eleva-
tions where development for agriculture is unhl\ely

The vegetation is not abundant anywhere in the Beryl-
Tntm,pr,.]se Avea, but this association supports a heavier
stand than other parts. Where they have not been over-
grazed, the almost pure stands of winterfat on some
areas of Tomas soils are the best range in the survey
Avrea. The combination of sagebrush, ua]letamass, and
Indian rvicegrass that covers The largest part of this
association 1s of much lower quality “and carrying ca-
pacity. Big rabbitbrush and a few cottonwood trees are
present in “some places at higher elevations and near
watercourses.

Lavge tracts in this association have been cultivated
under 1rrigation for many years. Most of the remainder
is used for range. Near Enterpl ise a few areas are dry-
farmed to grain; elsewhere, dryland cultivation has been
abandoned.

Surface diversion irrigation is centered mainly on the
alluvial fans along Shoal Creek and Pinto Creek, near
Enterprise and Newcastle. Similar soils at lower eleva-
tions are pump ivrigated.

These are the most productive soils in the Area. Many
row crops, grains, forage crops, and pasture plants ave
well suited to them. The principal irrigated crops ave
alfalfa and barley. The acreage planted to potatoes
fluctuates with market conditions.

Little fertilizer has been used on these soils. Phos-
phate would probably increase yields of legumes, and
nitrogen and phosphate would improve the yields of
other crops.

Most arveas are free of salts and alkali, and those spots
slightly affected by alkali can be reclaimed by deep
leaching. The few spots that are moderately or strongly
affected by salts or alkali are not.used for irrigated crops.
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Drainage is not a problem on most of these soils, even
under intensive use, because they are permeable. Some
care must be used in irrigating the silty Tomas soils and
other fine-textured soils, because their rates of infiltra-
tion are slow.

The depth to the water table vanges from about 45
feet near the basin to more than 200 feet in the highest
positions on the alluvial fans. The quality of the water
1s uniformly good.

Leveling for ivrigation is not a major problem, because
the slopes are fairly uniform and deep cuts can be made.
The vegetation is not difficult to remove, and the plant
material can be incorporated into the soil.

Wind erosion is most serious ‘on the coarser textured
soils, but it can be controlled by using windbreaks,
mulches, stripcropping, and subsurface cultivation. The
soils should be moistened before they are cultivated.
Water erosion is not a serious problem, because most
cultivation is on the more gently sloping areas. Where
the slope is stronger, irrigation and cultivation should
be done across the slope.

Soils of the Older Alluvial Fans and Terraces

The older alluvial fans and terraces are the gently
sloping and very gently sloping, apron-shaped areas be-
tween the nearly level basin soils and the lower parts
of the mountains. They cover about 40 percent of the
Beryl-Enterprise Area. Elevations generally range from
5,200 to 5,500 feet, but in soine places they reach 6,000
feet. These areas are crossed by more or less winding
intermittent streams and drainageways.

Two soil series, the Dixie and the Sevy, dominate on
these older alluvial fans and tervaces. They differ chiefly
in hardness or cementation of the very strongly cal-
careous lower subsoil. Domination of one or the other
of these soil series is the principal basis for distinction
between the two associations mapped on these old fans
and terraces. The two associations are the Dixie-Neola
and the Sevy-Neola.

5. Dixie-Neola soil association

The .outstanding characteristics of the soils in this
association are shallowness and a very strongly caleareous
lower subsoil. In most places this subsoil is strongly
cemented and caliche-like. About 85 percent of the sur-
vey Arvea is in this association. Most of the slopes are
gentle or very gentle; they range up to about 7 percent.
Elevations range from 5,200 to 5,500 feet but may reach
6,000 feet In a few places.

About half of this association is covered by the Dixie
soils. Of the remainder, about one-fourth is covered by
Neola soils, about one-fourth by Crestline soils, and about,
one-fourth by Timpahute soils. The Zane soils are im-
portant in some places. A few small areas of Tomas.
Beryl, Escalante, and Berent soils, and some Riverwash
and Terrace escarpments, are included.

The Dixie soils have a medium-textured surface layer.
The amount of clay in the subsoil has been moderately
increased over that in upper layers. Profile develop-
ment has been fairly shallow. Lime has been removed
from the surface soil and upper subsoil. The lower sub-
soil is a weakly to strongly developed caliche, and the
material beneath it is in most places very gravelly, stony,

or bouldery. The parent material is coarser where it is
nearer to 1ts original source, and it is finer where it has
been carried farther from the mountains.

The Neola soils have a strongly cemented caliche sub-
soil. The soil material above it is strongly calcareous to
the surface. It is velatively soft and pale in color, and
it contains little organic matter,

The Crestline soils arve derived from fairly uniform,
moderately coarse, old deposits of alluvium. The hori-
zons are weakly expressed, and no havdened caliche sub-
soil is present. The Timpahute soils arve derived from
similar materials, but, they are more stony and bouldery.
Their hovizons are strongly expressed. 'Their subsoil is
fine in texture. The caliche layer is prominent and uni-
formly hardened. The Crestline soils generally occur at
lower elevations than the Dixie soils, and the Timpahute
soils are at higher elevations. The Zane soils are of
medium to moderately fine texture. They lie at lower
elevations on somewhat older and relatively uniform
alluvial fan materials.

A large part of the surface of this association has no
vegetation. Sagebrush less than 3 feet high and scat-
tered clumps of galletagrass are common. Yellowbrush
(small rvabbitbrush) also grows, principally on the Neola
soils, but also in overgrazed places on other soils.

This association is used almost entirvely for range, the
purpose to which it is best suited. Forage production
1s low, and overgrazing has been a problem.

A few lower lying fields next to the more recent allu-
vial fan or basin soils have been irrigated. A few small
arveas near Enterprise receive more rainfall than the rest
of this association, and they have been dvy-farmed to
small grain.

The chief management problem is improving the car-
rying capacity of the range. The sagebrush is of little
value to sheep and of littlé or no value to cattle. The
best, possible range management practices, including
proper stocking, salting, drvift fencing, and watering,
should be used.

6. Sevy-Neola soil association

The soils in this association have a very strongly cal-
careous but softly consolidated lower subsoil at shallow
depths. The limy subsoil materials are more strongly
cemented in the Neola soils than in the Sevy soils. This
association covers only 5 percent of the Beryl-Enterprise
Area. Most, of the slopes are very gentle. Elevations
range from about 5,200 to 5400 feet.

The Sevy soils are a little more extensive in this asso-
ciation than the Neola soils. The Sevy and Neola soils
differ distinctly, but in many places areas of one are
mingled with areas of the other in a complex pattern.
Small areas of Antelope Springs, Beryl, Escalante,
Genola, and Timpahute soils are included.

The Sevy soils have a reddish-brown, noncalcareous,
moderately fine textured surface soil and a reddish-
brown, noncalcareous upper subsoil that contains more
clay than the surface soil. Their lower subsoil is rela-
tively soft, marly, and very strongly calcareous. In
some places, hardened lenses and crusts are present in
the upper part of the lower subsoil, but as a rule these
are not, continnous. The lower subsoil of the Sevy soils
is generally permeable and can be penetrated by plant
roots.
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The Neola soils have a very pale brown, strongly cal-
careous surface soil overlying a strongly cemented caliche
subsoil. The Neola subsoil in this association is not so
strongly cemented as the subsoil in the Neola soils of
the Dixie-Neola association.

The Sevy soils support a sparse vegetation consisting
mostly of small clumps of sagebrush and galletagrass.
Almost pure stands of small rabbitbrush grow on the
Neola soils, Much of the surface is barven.

Range of low carrying capacity predominates on this
association. The soils are not suited to dry-farming,
because there is not enough rainfall. Little evidence re-
mains of previous attempts.

Pump irvigation is expanding on the lower edges of
this association, especially south of Garyville toward
Enterprise and east toward Newecastle. Large tracts have
been leveled and cropped. Alfalfa and small grains ave
the principal crops, and small amounts of potatoes, sugar
beets, and carrots ave grown. The legumes respond to
fertilization with phosphorus, and the other crops respond
to both nitrogen and phosphorus.

Little water erosion occurs on these very gentle slopes.
Wind erosion is a problem when the Neola soils are irri-
gated, unless the soils are moistened before cultivation.
Windbreaks, stripcropping at right angles to the wind
direction, mulches, and other practices should be used to
keep the soils from blowing.

Soils of the Uplands

The upland part of the Beryl-Enterprise Area consists
of the stony, bouldery, and rocky lower parts of the
mountains that surround the survey Avea. About 10 per-
cent of the Avea consists of these upland soils. They
were included only if they fell within the boundaries
that were needed to take in all of the allnvial fans and
terraces. Most of the aveas are at elevations of more
than 5,500 feet, but a few outcrops of bedrock are lower,
and a small area is in the basin just west of Table Butte.

Nearly all of these soils are shallow or very shallow
over bedrock. They were not separated into series but
were mapped together as a miscellaneous land type,
Rough broken and stony land. They are used only for
range.

7. Rough broken and stony land association

This association is characterized by shallow, stony,
rocky soils and strong slopes. Little true soil overlies the
bedrock. This part of the Area was not examined in
detail, as it is of little agricultural value. It was mapped
as a miscellaneous land type.

Many kinds of bedrock are present, and the soils that
developed from them vary considerably. Lava flows of
rhyolite, latite, andesite, and some basalt have been de-
posited over beds of interbedded sandstone, shale, and
limestone. The reddish sedimentary rocks crop out in
only a few places, principally along the southern edge of
the survey Area between Newcastle and Enterprise. The
alluvial materials on the alluvial fans and basin areas
below vary according to the kind and amount of sedi-
ment washed from the different kinds of rocks in the
uplands.

The vegetation is meager in most places and is of little
value even for range. Sagebrush and galletagrass pre-
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dominate on the more gently sloping, lower lying soils.
Where the elevation is higher, the slopes are steeper, the
soils are more shallow, and the vegetation consists mostly
of juniper and pinyon pine.

These soils are of value chiefly for watersheds, wildlife
cover, and recreation.

Use, Management, and Productivity
of the Soils

There are three different systems of management that
can be used on the soils of this Area. One is the manage-
ment system necessary to irrigate the soils and crop them
intensively. Another is the management system for
rangeland. A thivd is the management system used in
dryland farming. Most of the soils are suitable for
range use; some of them are suitable for irrigation farm-
ing; very few are suitable for dryland farming.

The fivst part of this section explains how the soils are
placed in capability classes, subclasses, and units, accord-
mg to their suitability for varvious uses and their need
for different kinds of management.

The second part of this section explains the manage-
ment system for irrigated soils, assigns the soils suitable
for this use to the capability units, and gives estimates
of yields that can be expected.

The third part of this section explains the system of
range management, assigns soils to range sites, and pro-
vides estimated yields for nnirrigated rangeland.

The management of dryland farming is not discussed
separately, because it is not common and generally has
not been successful. Dryland farming is practical only
in one small area near Enterprise, which receives almost
half again as much precipitation as the rest of the allu-
vial fan parts of the Avea.

Capability Groups of Soils

Capability grouping is a system of classification used
to show the relative suitability of soils for the usual
crops and, in a very general way, for grazing, forestry,
or wildlife. Tt is a practical grouping based on the needs
and limitations of the soils, their response to manage-
ment, and the risks caused by climate. In this report
the soils have been grouped at three levels above the soil
mapping unit. They are the capability unit, the sub-
class, and the class.

The capability unit, which can also be called a man-
agement group of soils, is the lowest level at which soil
mapping units are grouped for this purpose. A capabil-
ity unit 1s made up of soils similar in management needs,
in risk of damage, and in general suitability for use.

The next broader grouping, the subclass, is used to in-
dicate the dominant, kind of limitation. The letter sym-
bol “e” means that the main limiting factor is risk of
erosion if the plant cover is not maintained. The symbol
“w” means that excess water retards plant growth or
interferes with cultivation. The symbol “s” means that
the root zone is limited by such factors as shallowness,
stoniness, low moisture-holding capacity, unusually low
fertility, and salinity ov alkalinity. The symbol “c”
means that extreme temperatures, lack of moisture, or
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other factors of climate are the only major limitation
on use of the soils.

The broadest grouping, the class, is identified by Roman
numerals. All of the soils in one class have limitations
or hazards of about the same degree, but of different
kinds, as shown by the subclass. Any class except class I
may have one or more subclasses.

Without drastic modification of the effects of climate,
all of the soils of the Beryl-Enterprise Area would be
suitable only for range and would be in subeclass VIIec.
The dryness of the climate is customarily counteracted
by irrigating the soils. Most of the soils in this Area
have been assmned to class VII, which indicates suit-
ability for range when the soils are not irrigated. Those
that can be 11'110‘Lfed have been assigned also to capability
units in classes II IIT, and IV.

In classes I, II, and TIT ave soils that are suitable for
annual or perlodlc cultivation of annual or short-lived
crops. In the Beryl-Enterprise Area, the soils in these
classes are the only ones even fairly well suited to irri-
gation. They ave suitable for crops only when they are
11'1*1gmted.

Class I soils have few limitations that vestrict their use.
There are no class I soils in this survey Area, even under
irrigation.

Class I soils can be cultivated regularly, but they
have some slight limitations on choice of crops or they
require moderate use of conservation practices. Some
need moderate care to prevent erosion. Others may be
droughty, somewhat limited in depth, or affected by ex-
cess salts or alkall or both. In this Area, class IT soils
are well suited or moderately well suited to irrigation.

Class III soils have severe limitations that reduce the
choice of plants, or require spectal conservation practices,
or both. The class ITI soils in this Area are only fairly
well suited to irrigation.

Class TV soils have very severe limitations and must
be very carefully managed. The class IV soils in this
Area are poorly suited o irrigation.

In classes V, VI, and VII are soils that normally
should not be cultivated for annual or short-lived crops
but can be used for range, woodland, or wildlife shelter.

Class V soils are not likely to erode, but they have
other severe limitations on their use. None of the soils
m the Beryl-Enterprise Area are in class V.

Class VI soils have severe limitations that make them
unsuitable for cultivation. They can be used for range
or pasture, and this range or pasture can be improved by
reasonable care in management. Although most of the
Beryl-Enterprise Area is used only for range, the mois-
ture supply is so limited that it is generally difficult to
improve the range much by special management,; there-
fore, none of the soils are in class VI.

Class VIT soils have very severe limitations that pre-
vent, their use for cultivated crops. They can be used
for range, but it is difficult to apply some of the range
improvement practices. Most of the soils in the Belyl
Enterprise Area are in this class, except when they are
rrigated.

In class VITI are soils and miscellaneous land types
that have almost no agricultural use. Some of them have
value for water: Sheds, recreation areas, and wildlife shel-
ter. Some parts of this survey Area are in this class.

The classes, subclasses, and units recognized in the
Beryl-Enterprise Arvea are as follows:

Class IT.—Soils that, under irrigation, have some limita-
tions that reduce the choice of plants or require moder-
ate conservation practices.

Subclass ITe.—Soils that are subject to erosion when
irrigated and tilled.

Uit ITe-1.—Deep, medium textured to moder-
ately fine textured, moderately permeable, very
gently sloping soﬂs, moderately well suited to
irrigation.

Subclass I1s.—Soils in which the root zone is some-
what, limited.

Unit IIs-1—~Deep, moderately fine textured,
moderately slowly permeable, nearly level to
gently sloping soils, moderately well suited to
rigation.

Unit 1Ts-2 —Deep, moderately coarse textured,
moderately rapidly permeable, nearly level to
very gently sloping soils, moderately well
suifed fo ir rigation.

Unit TIs-3.—Deep, medium-textured, moderately
permeable, nearly level soils, sh(rht]y affected
by salts or alkali or both; moderately well
suited to irrigation after minor reclamation.

Unit ITs—4. —Deep, moderately coarse textured
to medium textured, moderately permeable,
nearly level soils, sh(rht]y affected by salts or
alkali or both; moderately well suited to irri-
gation.

Subclass ITe.—Soils on which the hazards of climate
arethe major limitation.

Unit ITc-1.—Deep, medium-textured, moderately
permeable, nearly level soils, well suited to
irrigation.

Class ITI.—Soils that, under irrigation, have severe limi-
tations that reduce the choice of plants, require special
conservation practices, or both.

Subclass I1Is.—Soils in which the root zone is severely
limited.

Unit IITs-1.—Deep, coarse textured to moder-
ately coarse textured, very rapidly to rapidly
permeable, nearly level to very gently sloping
soils, fairly well suited to irrigation.

Unit 11Ts-2.—Shallow to deep, moderately coarse
textured to medinm textured, moderately to
s]ow]y permeable, very gently sloping soils,

fairly well suited to irrigation.

Unit TTTs-3 .—Deep, medium textured to moder-
ately fine textured, slowly permeable, nearly
level soils, slightly affected by alkali; fairly
well suited to irrigation.

Unit ITTs-4.—Deep, moderately coarse textured,
moderately permeable, eroded, nearly level to
hummocky soils, slightly aﬁ'ected by salts or
alkali or both; fairly well suited to irrigation.

Class IV.—Soils that, under irrigation, have very severe
limitations that restrict the choice of phnts, require very
careful management, or both.

Subclass TVs.—Soils in which the root zone is very
severely limited.
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Unit IVs-1L.—Moderately deep, gravelly, me-
dium-textured, moderately permeable, very
gently sloping to sloping soils, poorly suited
to irvigation.

Unit IVs—2.—Predominantly shallow, moder-
ately coarse textured, very slowly permeable,
very gently sloping soils, poorly suited to
irvigation.

Unit IVs-3.—Deep, medium-textured, slowly
permeable, nearly level soils, moderately af-
fected by alkali; poorly suited to irrigation.

Unit IVs—4.—Deep, moderately coarse textured
to medium textured, moderately permeable,
nearly level to hummocky and duny soils,
strongly affected by salts or alkali or both;
poorly snited to ivrigation.

Class VIT.——Soils that have very severe limitations that
make them unsuited to cultivation and that vestrict their
use largely torange or wildlife shelter,

Class VIII.—Miscellaneous land types that have limita-
tions that prevent their use for crops or range.

Management of Irrigated Soils

General management

Although each capability unit of soils differs somewhat
from the others, certain principles of management apply
to all of the soils that ate irrigated. Some practices that
must be considered whenever soils are used under irriga-
tion are crop rotation, maintenance of organic matter,
tillage, leveling, addition of plant nutrients in commercial
fertilizer and other amendments, and erosion control.
Trrigation practices and the control of salinity and alka-
linity ave also very important in this Area, and they are
discussed in separate sections.

Crop rotation.—Rotation of crops is necessary to main-
tain yields and improve the fertility of the soil. If pota-
toes are alternated with barley, both crops will return
greater yields than either crop grown continuously. Con-
tinued planting of vow crops, such as potatoes, lowers
the content of plant nutrients and organic matter in the
soil, gradually breaks down the soil structure, and en-
courages plant, diseases and insect pests. When small
grains are planted continuously, the general effects ave
fhe same, but it is longer before they are evident.

Growing grasses and legumes has a good effect on the
soil.  Organic matter is supplied by the abundant and
extensive root system, the structure of the soil is im-
proved, and the supply of certain nutrients, particularly
nitrogen, is increased. Growing grasses and legumes for
one or more years is the best way to counteract the soil-
depleting effects of growing row crops and small grains.
The soil improvement brought about by the grasses and
legnmes results in higher yields of the vow crops and
small grains that follow.

The most common rotation used in this Area consists
of 2 years of a row crop, 1 year of small grain, and 4
years of a legume. The most common row crop is pota-
toes, but small acreages of carrots, sugar beets, and corn
for silage are grown. Barley is the principal small grain,
but some rye, oats, and winter wheat are also grown.
Small grains frequently serve as companion crops for
alfalfa seedings.

Alfalfa is the most important legume. It is well to
supplement, alfalfa seedings with a grass, such as smooth
brome or orchardgrass. This provides a better hay mix-
ture, and the finer fibered and more extensive root system
of the grasses improves the soil structure.

The general rotation described is not followed invari-
ably in the Avea. It provides considerable flexibility
without greatly affecting the productivity of the soil.
This is desirable, as potatoes are the most important row
crop and the acreage planted fluctuates widely from year
to year, according to the price and market.

Maintenance of organic matter.—Maintaining or in-
creasing the organic-matter content is probably the most
important soil management problem in this Area. The
organic-matter content is uniformly low. Most of these
soils contain 1 percent, ov less. The most favorable soils
contain no more than 2.5 percent.

Organic matter is chiefly responsible for the larger
and more stable forms of soil structure. It also provides
good permeability and aervation of.the soil. Organic
matter contains appreciable amounts of nitrogen and
other essential plant nutrients, such as phosphorus and
sulfur. Tt is a source of energy for the micro-organisms
that inhabit the soil and aids these organisms in making
many important nutrients available to plants,

Organic matter can be added to the soil by plowing
under plant residues or green manure, adding bzu'nyau'ﬁ
manure, or growing mixtures of grass and legumes. Plant
residues, except. those of plants like greasewood and shad-
scale, which accumulate salt, and those that harbor dis-
eases or insects, should be returned to the soil.

Barnyard manure is especially valuable for adding
organic matter to the soil. On decomposition, each ton
furnishes about 10 pounds of nitrogen, 5 pounds of phos-
phorus, and 10 pounds of potash. It also improves the
soil structure. KFor the maximum benefit from manure,
large quantities of bedding should be used to absorb all
the urine. The manure should be kept moist but not
exposed to leaching, and it should be plowed under as
soon as possible after spreading.

Grasses have an abundant and finely fibvous root sys-
tem, well distributed through the upper part of the soil.
The slow decay of the roots helps to improve soil strue-
ture and to bind the soil particles against erosion.

If legumes are properly inoculated with nitrogen-fixing
bacteria, considerable nitrogen from the air will be added
to the soil. Alfalfa and sweetclover may provide several
hundred pounds of nitrogen per acre when plowed under.

Plowing under green-manure crops, adding large
amounts of manure, and incorporating crop residues are
all required to raise the organic-matter content.

Tillage.—DProper tillage is necessary to prepare a good
seedbed, destroy the weeds that compete with the crops
for water and nufrients, improve the structure of the
soil, and help control soil erosion. Tillage will loosen
the surface layers, at least temporarily, Some farmers
practice subsurface chiseling to loosen the lower layers
of the soil, especially for potatoes.

The soils in this Area ave dense because they contain
little organic matter and ave not well aggregated. If the
soils contained more organic matter, the beneficial effects
of tillage would be greater and longer lasting,

Tillage that leaves a coarse and cloddy surface, the
use of subsurface sweeps, and a stubble mulch on the
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sarface will help to control wind erosion, especially on
the coarser textured calcareous soils of the basin.

Leveling.—Some leveling is necessary on almost all of
these soils to fit them for irrigation. How well the job
is done determines how easily irrigation water can be
distributed quickly and evenly to a uniform depth. Some
farmers do a better job than others, and the difference
1s reflected in stand uniformity and crop yields.

After the initial leveling of a field, some floating is re-
quired every year to eliminate high spots, fill low spots
where water stands, and obtain a uniform crop response
without, wasting water at, the end of the row. Ordinarily,
a number of years are required to secure a good leveling
job and a fast, efficient system of distributing water.

Addition of plant nutrients.—A dding commercial fer-
tilizers is the usual means of correcting nutrient defi-

ciencies. The soils in this Area are generally deficient
in mitrogen. All crops except legumes benefit from its
addition. Available phosphorus 1s needed, especially on

the strongly calcareous soils and at high levels of pro-

duction. Potatoes respond to both nitrogen and phos-
phorus. Small amounts of nitrogen and little or no

phosphorus are used on small grains. Very little ferti-
lizer is used on alfalfa, but on the strongly calcareous
soils this crop might respond to the addition of phos-
phorus.

The potassium supply seems to be adequate in all of
the soils. The only places where the addition of potas-
sium might be beneficial are on heavily cropped, coarse-
textured soils. The soils have no known deficiencies of
sulfur, calcium, iron, magnesium, copper, zine, molyb-
denum, boron, or manganese. The supplies of some of
these elements may be depleted in time, especially under
heavy cropping on the coarser textured soils.

Calcium and magnesium are especially abundant in
most of the local soils. In some soils calcium carbonate
(lime) is so abundant that it interferes with the absorp-
tion of iron by some crops. In fruit trees, this causes
chlorosis.

The soils in this Avea do not need a complete ferti-
lizer; that is, one that provides nitrogen, phosphorus,
and potassium. The principal materials used for ferti-
lizer in this Area are ammonium sulfate and ammonium
nitrate for nitrogen, ammonium phosphate for both nitro-
gen and phosphorus, and superphosphate or treble super-
phosphate for phosphorus alone. Only the most water-
soluble forms of phosphorus should be used, because all
of the soils of the Area are neutral to very strongly
alkaline. Little, if any, benefit is obtained from raw
rock phosphate.

The only other chemical amendment used in the Area
is calcium sulfate (gypsum), applied mainly for the pur-
pose of reclaiming soils that ave affected by alkali. Lime
15 not used, and none is needed.

Erosion control.—Wind erosion is difficult to control
in this Arvea, especially on the coarser texturved soils.
During previous unsuccessful attempts to dry-farm, many
of the soils eroded severely, and some dunes formed.
Most of this erosion occurred in the basin avea on the
strongly calcarveons and coarser textured soils of very low
organic matter content.

Under irrvigation, wind erosion is a minor hazard to
soils. Careful management is always required. Moisten-
ing the soils just before and immediately after cultiva-

tion keeps them from being dry and powdery, and soil
blowing is greatly reduced. Plowing under crop residues,
keeping the surface cloddy, and usimg subsurface tillage
all reduce the hazard of wind erosion. Windbreaks and
striperopping at right angles to the wind direction can
be used. Stubble or crop residue left on the suvface
offers some protection against wind. Cropping plans
that keep the soil covered during the windy seasons are
helpful in control of erosion.

Water evosion is a relatively minor problem, because
only the more nearly level soils are cultivated. Irrigation
causes gullying in some places. Some waterways that
carry flash runoff after sudden heavy rvainstorms also are
gullied.

Capability units of irrigated soils

CAPABILITY UNIT Ile-1

These are well-drained, deep soils. They are similar
to the soils in capability unit ITc-1, but their average
slope is very slightly stronger. The texture is medium,
and it is relatively uniform through the profile. Both
of these soils are moderately permeable and have a deep
root, zone.

The soils in this unit are—

Genola loam, 0 to 2 percent slopes.
Redfield loam, 0 to 2 percent slopes.

These soils are moderately well suited to irrigation.
They are moderately to highly productive. TPotatoes,
barley, and alfalfa are the principal crops.

Requirements for fertilization and leveling are much
the same as for the soils of capability unit Ile-1. The
same ivrigation practices are suitable, except that, for
unit ITe-1, more careful attention to the length and di-
vection of irrigation runs is needed to control runoff
and erosion. In areas that have not been leveled, fol-
lowing the natural contour is advisable. Where leveling
has eliminated the differences in slopes, irvigation prac-
tices can be generally the same as for capability unit
ITce-1. Controlling erosion is not diflicult.

CAPABILITY UNIT IIs-1

The soils in this group are well drained and deep. The
texture is moderately fine and is faivly uniform. The
permeability is moderately slow. The slopes are nearly
level to very gently sloping. The Zane soil is a little
more strongly sloping than the Musinia and Tours soils,
and it has slightly more clay in its subsoil. The soils of
this capability unit are free of salts and alkali.

The sotls are—

Musinia silty clay loam, 0 to 1 percent slopes.
Tours silty clay loam, 0 to 1 percent slopes.
Zane clay loam, 0 to 2 percent slopes,

These soils are moderately . well suited to irvrigation.
The principal crops ave potatoes, barvley, and alfalfa,
generally grown in rotation. The soils are moderately
to highly productive. Because of their moderately fine
texture, they are less well suited to potatoes than the
soils of capability unit ITc-1.

The management requirements are similar to those of
the soils of unit ITe-1. Smaller heads, longer runs, and
larger quantities of water can be used in irvigating the
soils of this unit, because they have a higher moisture-
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holding capacity. These soils are more resistant to wind
and water erosion than the medium-textuved soils of
unit TTe-1.

CAPABILITY UNIT IIs-2

These soils are well drained and deep. They are nearly
level to very gently sloping. They were derived from
alluvial deposits; some are recent and somé are older.
The profiles are moderately coarse textured and rvela-
tively uniform. Permeability is moderately rapid.

The Crestline soil has slightly more clay i the sub-
soil than in the surface soil. The Heist soil Jacks this
increase of clay in the subsoil and is calcareous through-
out; otherwise, it is similar to the Crestline soil. These
soils are free of salts and alkali.

The soils in this unit are—

Crestline fine sandy loam, 0 to 3 percent slopes.
Heist fine sandy loam, 0 to 3 percent slopes.
Modena fine sandy loam, 0 to 3 percent slopes.
Modena silt loam, overwashed, 0 to 1 percent slopes.
Mosida fine sandy loam, 0 to 1 percent slopes.

These soils are moderately well suited to irrigation.
Potatoes, barley, and alfalfa are the principal crops.
Potatoes are especially well suited. These soils are less
productive than the soils of capability’ unit IIc-1.

Alfalfa generally does not need fertilization, but bar-
ley responds to nitrogen fertilizer, and potatoes need
phosphorus in addition to nitrogen. Leveling is not a
serious problem. Deep cuts have little effect on pro-
ductivity.

These soils have a lower moisture holding capacity
than the soils of capability unit IIe-1. They can be
irrigated with smaller quantities of water, applied in
larger heads and shorter runs.

Near Enterprise, some Modena fine sandy loam, 0 to
3 percent slopes, is used in a rotation consisting of win-
ter wheat and summer fallow. Yields vary according
to the rainfall, but they ave generally low.

Wind erosion is a severe hazard to these soils when-
ever they are cultivated. Careful management is needed
to prevent soil blowing. Water erosion is not a hazard
if reasonable care is used. Some gullying occurs on the
more strongly sloping areas of Modena fine sandy loam,
0 to 3 percent slopes.

CAPABILITY UNIT Ifs-3

The Beryl soils, the most important soils in this unit,
are deep, nearly level, well drained, and slightly affected
by salts and alkali in the lower subsoil. They occur in
the basin area; the Genola soil occupies small areas on
recent alluvial fans.

The soils of this capability unit are medium in tex-
ture, strongly calcareous throughout, and moderately
permeable.

The soils in this unit are—

Beryl very fine sandy loam, 0 to 1 percent slopes.
Reryl very fine sandy loam, overwashed, 0 to 1 percent slopes.
Genola loam, slightly alkali affected, 0 to 1 percent slopes.

These soils are well suited to irrigation if minor rec-
lamation practices are applied. The Beryl soils need
deep leaching to remove the slight amounts of salts and
alkali in the subsoil. After the initial reclamation, little
more than periodic deep leaching is needed to keep the

Beryl soils in good condition, because the gypsum natu-
rally -present in the profile aids in correcting the alkali
condition. The Genola soil is slightly affected by alkali,
principally under the greasewood plants. It can readily
be reclaimed by deep leaching if enough irrigation water
can be obtained.

The crops and management are the same for the soils
of this unit as for those of unit ITe-1. Yields are less
before the salts and alkali have been leached from the
soils, but they are about the same afterward. Because
of the coarser texture of the Beryl soils, larger amounts
of fertilizer will probably be necessary to maintain the
same yields. More phosphorus is needed on legumes
because the soils are strongly calcareous.

Not much leveling is required, but it should be done
carefully because the Beryl soils blow very readily.

CAPABILITY UNIT IIs—4

Except for the Heist soil, the soils in this unit have a
weakly cemented caliche-like subsoil that is slightly af-
fected by salts and alkali. The soils are otherwise deep,
nearly level, and well drained. They are moderately
coarse to medium in texture. Permeability is moderate.
The soils are strongly calcareous, and they contain gyp-
sum. The organic-matter content is low.

The soils in this unit are—

Escalante very fine sandy loam, 0 to 1 percent slopes.

Escalante very fine sandy loam, overwashed, 0 to 1 percent
slopes.

Escalante fine sandy loam, 0 to 1 percent slopes.

Escalante fine sandy loam, overwashed, 0 to 1 percent slopes.

Escalante silt loam, overwashed, 0 to 1 percent slopes.

Iscalante-Heist fine sandy loams, 0 to 1 percent slopes.

These soils are moderately well suited to irrigation,
and considerable areas mear Garyville arve pump irri-
gated. Alfalfa and barley are the principal crops, and
potatoes are included in the rotation in some places.
Alfalfa generally is not fertilized, but it would prob-
ably respond to phosphorus, because the soil is strongly
calcareous. Potatoes respond to both nitrogen and phos-
phorus, and barley responds to nitrogen.

When these soils are irvigated, the caliche-like subsoil
readily softens. Deep leaching is enough to reclaim the
soil, and the natural content of gypsum is enough that
little or no additional gypsum is necessary.

Management practices, especially leveling, should be
done with care, because these strongly calcareous soils
ave easily eroded by wind.

CAPABILITY UNIT Ilc-1

The soils in this unit are well drained, deep, and nearly
level. The texture is medium, and the profiles are gen-
erally uniform. The soils are moderately permeable.
They are free of salts and alkali.

The soils in this unit are—

Redfield silt loam, 0 to 1 percent slopes.
Red Rock silt loam, 0 to 1 percent slopes.
Tomas silt loam, 0 to 1 percent slopes.

Fxtensive areas of these soils, principally near Enter-
prise and Newecastle, are under surface diversion and
pump irrigation.

These soils are well suited to irrigation. They are
moderately to highly productive. Potatoes, barley, and
alfalfa are the principal crops, and they are usually
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grown in rotation. Potatoes generally respond to nitro-
gen and phosphorus. Barley responds to nitrogen. Al-
falfa generally grows well without supplemental fer-
tilization.

Leveling is a rather minor problem. Deep cuts can be
made, where necessary, with little effect on productivity.
Under reasonably careful management, the water ero-
sion problem is minor. Wind erosion, which is a hazard
principally during planting time in spring, can be con-
trolled readily.

CAPABILITY UNIT IIIs-1

These deep, nearly level to very gently sloping soils
are well drained to somewhat excessively drained. The
Berent soil is coarse textured and very rapidly per-
meable. The Crestline soil is moderately coarse textured
in the upper horizons and is gravelly and very rapidly
permeable at a moderate depth. The water-holding ca-
pacity of the soils in this unit is low.

The soils in this unit are—

Berent loamy fine sand, 0 to 2 percent slopes.
Crestline fine sandy loam, gravelly substratum, 0 to 1 percent
slopes.

These soils are fairly well suited to irrigation, but they
are used mostly for range. Near Enterprise, some areas
of Berent loamy fine sand, 0 to 2 percent slopes, are irri-
gated along with better soils in the Mosida and Red
Rock series.

Alfalfa, barley, and potatoes are the principal crops;
they are generally grown in rotation. The natural fer-
tility of the soils is low. Potatoes respond to nitrogen
and phosphorus; barley responds to nitrogen. Alfalfa
generally is not fertilized. Under continuous sustained
production, potatoes might also respond to potassium,
and barley and alfalfa might respond to phosphorus.

Crops on these soils require a great deal of water. The
water-holding capacity of the soils is low. Frequent but
light irrigations, using short runs and large heads, arve
advisable. Under cultivation, the control of wind erosion
is a major problem. Deep cuits can be made during
leveling, with little permanent effect on the productivity
of these soils.

CAPABILITY UNIT IIls-2

These well-drained soils range from shallow to deep.
They are on-very gently sloping old alluvial fans. Then
texture ranges from moderately coarse to medium, but
there are moderate to strong concentrations of clay in
the upper subsoil. Gravel and a few stones are present
in some of these soils, but coarse fragments are not a
special problem.

Strong concentrations of lime are present in the lower
subsoil at shallow to moderate depth. This lime is in
most, places weakly to strongly cemented into a caliche
hardpan. The soils are moderately to slowly permeable.

The soils in this unit are—

Dixie loam, 0 to 2 percent. slopes.

Dixie gravelly loam, § to 3 percent slopes.

Sevy sandy clay loam, 0 to 2 percent slopes.
Timpahute sandy loam, 0 to 2 percent slopes.
Timpahute gravelly sandy loam, 0 to 3 percent slopes.

These soils are fairly well suited to irrigation. Their
relatively shallow depth to hardened caliche limits depth
of rooting and the moisture-holding capacity. The

caliche subsoils do not soften readily under irrigation,
except in the Sevy soil.

Most irrigated areas are on the lower margins of the
older alluvial fans, near areas of other more productive
irvigated soils. Irrvigation water is pumped, and the
water table is generally less than 100 feet below the
surface. _

Barley and alfalfa are the principal crops. Potatoes
are grown in some places. Yields are fair. Barley gen-
erally requires nitrogen, and potatoes need both nitrogen
and phosphorus. Alfalfa is not fertilized.

The hazard of erosion by water is moderate, especially
if the soils are poorly managed. If they are leveled for
irrigation, only shallow cuts are advisable, because the
hardened caliche in the lower subsoil restricts the depth
available for plant roots.

CAPABILITY UNIT IIIs-3

These are deep, nearly level, well-drained soils. The
medium texture and moderately fine texture of the pro-
file are relatively uniform. The soils are slightly affected
by alkali, chiefly in the subsoil. The profile contains
little or no gypsum. The soils are slowly permeable.

The soils in this unit are—

Antelope Springs silt loam, slightly alkali affected, 0 to 1 per-
cent slopes.

Antelope Springs silt loam, overwashed, slightly alkali af-
fected, 0 to 1 percent slopes.

Bullion silty clay loam, 0 to 1 percent slopes.

The soils in this unit are fairly well suited to irviga-
tion. Pump irrigation is used, mostly on marginal areas
near Garyville. The principal crops are alfalfa and
barley. The alfalfa is not fertilized, and it is doubtful
that fertilizer would produce a response. Barley re-
sponds to nitrogen. Potatoes are only fairly well suited
to these soils, and they need both nitrogen and phos-
phorus.

These soils are slightly affected by alkali in the sub-
soil, but they do not contain excess concentrations of
salts. Additions of manure, deep leaching, and light
trentments, with gypsum would probably improve these
soils considerably. The improvement would be slow and
gradual because the permeability is slow and water in-
filtrates slowly.

The hazard of erosion is slight, and the soils can
readily be managed if reasonable care is used. Most of
the soils are more strongly affected by alkali in the lower
part. Deep cuts can be made for leveling without chang-
ing the texture of the surface, but more gypsum will be
required if the subsoil material affected by alkali is
brought nearer the surface.

CAPABILITY UNIT Ilfs—4
These soils are deep and well drained. They are
nearly level, except that low hummocks of soil material
have accumulated at the base of the shrubs in some
places. The subsoil is a somewhat hardened caliche
layer. In some areas the surface soil has been removed
down to the hardened subsoil. These soils are moder-
ately permeable. They are slightly affected by salts and
alkali.
The soils in this unit are—

REscalante fine sandy loam, hummocky, 0 to 1 percent slopes.
Escalante fine sandy loam, eroded, 0 to 1 percent slopes.
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These soils are fairly well suited to irrigation, but only
a few arveas near Garyville are under pump irrigation.
Alfalfa and barley are the principal crops. Alfalfa gen-
erally is not fertilized, but it would probably respond to
phosphorus, especially on the eroded places. Barley
responds to nitrogen, particularly where the soil 1s
eroded.

The hazard of wind erosion is severe, except where the
hardened subsoil is already at the surface. In the hum-
mocky areas, considerable drifting occurs whenever the
soil is disturbed. The uneven surface makes leveling a
problem. Careful management is needed to control soil
blowing during and after leveling.

CAPABILITY UNIT 1Vs-1

This unit contains only one soil, Newcastle gravelly
loam, 2 to 7 percent slopes. It is well drained, moder-
ately deep, and gently sloping to sloping. The profile is
aravelly and medium textured, but it is only moderately
deep over material that becomes morve gravelly and stony
with depth. It is moderatély permeable. This soil oc-
curs on high vecent alluvial fans or in drainageways in
and near the mountains. ‘

This soil is poorly suited to irrigation. The gravel
content and . the moderate depth to gravel and stones
greatly reduce the moisture-holding capacity and the fer-
tility.” The high elevation, the slope, and the extremely
high pumping lift are also unfavorable for pump irriga-
tion. Little water is available for surface diversion.

A few small aveas above Enterprise have been used for
dryland wheat. Yields are low and variable because of
the erratic rainfall.

A few areas that lie at lower elevations and next to
more productive soils have limited possibilities for bar-
ley, alfalfa, and improved legume-grass pasture. Barley
would benefit from fertilization with nitrogen, and pas-
turve, from both nitrogen and phosphorus. Yields likely
will be low, even if fertilizer is applied.

The hazard of erosion by water is moderate. If the
soil is cultivated, care should be taken to control erosion.

If this soil is leveled for irrigation, only shallow cuts
are advisable because the gravelly and stony substratum
is so near the surface. Deep cuts are likely to expose
materials that arve not suitable for agricultural use.

CAPABILITY UNIT IVs-2

The Neola soils in this unit are shallow, well drained,
and very gently sloping. They ave strongly caleareous.
The subsoils contain a very slowly permeable, strongly
cemented caliche hardpan. Textures are moderately
conrse.

The Sevy soil in this unit is deeper than the Neola
soils, and its surface soil is noncalcareous. Its use is
limited, however, by the characteristics of the complexly
associated Neola soils.

The soils in this unit are—

Neola sandy loam, 0 to 3 percent slopes.
Neola sandy loam-Sevy sandy clay lfoam, 0 to 2 percent slopes.

These soils are poorly suited to irvigation. The shal-
lowness over the caliche subsoil, the low content of or-
ganic matter, and the moderately coarse texture combine
to limit the water-holding capacity and the fertility.
Yields arve moderately low. The caliche does not soften
appreciably when the soils arve irrigated.

A few areas on the lower margins of old alluvial fans
and other areas among more productive soils are pump
nvigated. Potatoes, barley, and alfalfa ave the principal
crops. Nitrogen and phosphorus are required for pota-
toes, and nitrogen for barley. Alfalfa generally is not
fertilized, but 1t probably would respond to phosphorus,
because the natural phosphorus may be unavailable in
these strongly calcareous soils.

Tf these soils are not carvefully managed, the hazard of
water erosion is moderate and the hazard of wind erosion
is severe. In leveling, cuts should be shallow because
the havdened caliche 1s fairly close to the surface.

CAPABILITY UNIT IVs-3

The soils in this capability unit are similar to those in
capability unit 11Is-3, except that they contain more
alkali. They ave deep, nearly level, medium textured,
and slowly permeable.

The soils in this unit are—

Antelope Springs silt loam, moderately alkali aftected, 0 to 1
percent slopes.

Antelope Springs silt loam, overwashed, moderately alkali
affected, 0 to 1 percent slopes.

These soils are poorly suited to irrigation. Small
areas are pump irvigated, most of them along with better
soils next to them. Alfalfa is the most suitable crop,
and bavley is less suitable. Potatoes are poorly suited.
The soils are moderately affected by alkali, and this re-
stricts plant growth. Barley needs nitrogen, and pota-
toes need both nitrogen and phosphorus, but the response
to fertilizer is poor. Alfalfa is generally not fertilized.

These soils contain little or no salts, but they are mod-
erately affected by alkali. The addition of considerable
manure and gypsum and periodic deep leaching will be
required to 1mprove the soils. Improvement will be
gradual because of’ slow infiltration and slow permea-
hility.

Frosion is only a slight hazard and can be managed
with reasonable care. Deep cuts generally are not rve-
quired for leveling; they would not be advisable because
the concentration of alkali increases with depth. The
texture of the soils is not changed if deep cuts ave made
in leveling them.

CAPABILITY UNIT 1Vs—4

These soils are deep and well drained, but they
strongly affected by salts and alkali. Most areas arve
nearly level, except where wind action has eroded the
smrface soil and piled up -hummocks and dunes, Tex-
tures are moderately coarse to medium. The soils are
moderately permeable.

The soils 1 this unit are—

Beryl very fine sandy loam, strongly saline-alkali

. O to 1 percent slopes.

Beryl very fine sandy loam, strongly saline-alkali
hummocky, 0 to 1 percent slopes.

Beryl soils-Dune land association.

are

affected,

affected,

These soils are poorly suited to nrigation.
cultivated to barvley and alfalfa in a few places.
are low and varviable.

Periodic deep leaching would probably reduce the salt
content enough that salt-tolerant crops could be grown.
These soils already contain considerable gypsum, and
adding gypsum in some places, plus applying manure

They are
Yields
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and deep leaching, would probably correct the alkali con-
dition of these soils in time.

The hazard of evosion 1s severe, and cultivation should
be done very carefully. Most of the hummocks and
dunes are the result of previous futile attempts to use
these soils for dryfarming. Leveling cuts can be made
readily without greatly altering the condition of these
relatively uniform soils.

Yields on irrigated soils

The yield estimates in this report are based on obser-
vations made by the sotl scientists who surveyed the
Area, on mmformation furnished by farmers in the Avea
and by the agricultural extension agent of Iron County,
and on United States census data. If no information
could be obtained for a particular soil, estimates were
made on the basis of information pertaining to similar
soils.
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Table 2 gives the yields of the principal crops of the
Avrea on irrigated solls under two levels of management.
These yields, under both levels of management, are based
on a generalized rotation consisting of 2 years of a row
crop, 1 vear of small grain, and 4 years of a legume.
Potatoes arve the principal row crop, barley the principal
small grain, and alfalfa the principal legume. This basic
rotation, or some variation of it, is followed in most of
the Area.

The decision to grow potatoes depends on market con-
ditions, and some other row crop may be substituted for
potatoes. Sometimes a second crop of barley is grown
as o companion crop for the new alfalfa seeding.

Alfalfa, which does well in this Area, is sometimes
kept as long as it remains vigorous and productive.
None of these variations in the basic rotation change
the yield estimates much, as long as the other specified
management practices ave used.

TARLE 2.— Average acre yields of principal crops on wrrigated soils

Yields in columns A are those to be expected over a period of years under prevailing management; those in columns B are those to be

expected over a period of years under good management.
for that crop.

See text for requirements for A and B management levels)

Where no yield figure is given, the soil is generally considered unsuitable

Alfalfa Barley Potatoes
Map Mapping unit Irrigated
symbol : pasture
A B A B A B
Tons Tons Bu. Bu. Bu. Bu, Cow-acre-days!

Aa Antelope Springs silt loam, slightly alkali affected, 0 to 1 percent slopes_ . 0 4.0 35 55 100 100
Am Antelope Springs silt loam, moderately alkali affected, 0 to 1 percent

SO - 1.5 2.5 25 40 50 100 100
Ao Antelope Springs silt loam, overwashed, slightly -alkali affected, 0 to 1

percent slopes__ - - .. m_ 35 4.5 45 65 125 225 175
Ar Antelope Springs silt loam, overwashed, moderately alkali affected,

0 to 1 percent slopes_ . _______ o __ 2.0 3.0 30 45 75 125 125
Be Berent loamy fine sand, 0 to 2 percent slopes._..__________________ ) 2.5 25 40 100 200 175
Bf Beryl very fine sandy loam, 0 to 1 percent slopes___._____ . ______._____ 3.5 4.5 35 55 150 275 175
Bo Beryl very fine sandy loam, overwashed, 0 to 1 percent slopes_._____. 4.0 5.0 45 65 175 300 200
Br Beryl very fine sandy loam, strongly saline-alkali affected, 0 to 1 percent,

clopes. - . e 1.0 2.0 10 b I P [ P
Bs Beryl very fine sandy loam, strongly saline-alkali affected, hummocky,

0 to 1 percent slopes_ - _____ e e
Bt Beryl soils-Dune land association.______ e e e
Bu Bullion silty clay loam, 0 to 1 percent slopes_ ... _.____.__ 2.5 3.5 30 45 75 150 125
Ce Crestline fine sandy loam, 0 to 3 percent slopes___ ... ________. 25 3.5 30 45 200 325 200
Cg Crestline fine sandy loam, gravelly substratum, 0 to 1 percent slopes___.] 1.5 2.5 15 25 75 150 100
Da Dixie loam, 0 to 2 percent slopes_ . - ___ __ . _____________________ 1.5 2.5 20 35 75 150 150
Dg Dixie gravelly loam, 0 to 3 percent slopes__._ . .. | |em e e e
Dk Dixie stony loam, 2 to 5 percent slopes________ . |o e e e e
Dt Dixie very stony loam, 2 to 7 percent slopes_ - - .. |ooo ol e e
Du Dune land. e e e e
Ec Iiscalante fine sandy loam, 0 to 1 percent slopes_ - . ______________ 3.0 4.0 25 45 125 250 150
Ee Iiscalante fine sandy loam, eroded, 0 to 1 percent slopes_____________ 1.5 3.0 20 40 100 175 100
Eh Iiscalante fine sandy loam, hummocky, 0 to 1 percent slopes- - - _____ || |omo e e el
Eo Iiscalante fine sandy loam, overwashed, 0 to 1 percent slopes. ________ 2.5 4.0 30 50 150 275 175
Er Iisealante very fine sandy loam, 0 to 1 percent slopes_ __ . ___________ 3.0 4.0 30 50 150 275 175
Es Iiscalante very fine sandy loam, overwashed, 0 to 1 percent slopes. ____ 3.5 4.5 40 60 175 300 200
Et Escalante silt loam, overwashed, 0 to 1 percent slopes_______________ 2.0 3.5 25 45 125 250 150
Ey Escalante-Heist fine sandy loams, 0 to 1 percent slopes._______.______ 3.0 4.0 25 45 125 250 150
Ge Genola loam, 0 to 2 percent slopes___ . ____________ . __________._ 4.0 5.0 60 80 225 375 225
Gs Genola loam, slightly alkali affected, 0 to 1 percent stopes_____ . | |- oo ||
Hf Heist fine sandy loam, 0 to 3 percent slopes__ ______ ... ___.___. 2.5 3.5 25 45 125 250 125
Mf Modena fine sandy loam, 0 to 3 percent slopes_ .. _______.___________ 3.0 4.0 45 65 175 275 175
Mo Modena silt loam, overwashed, 0 to 1 percent slopes- _______________ 4.0 5.0 55 75 225 325 200
Ms Mosida fine sandy loam, 0 to I percent slopes__.________________._. 4.0 50 50 70 225 350 225
Mt Musinia silty clay loam, 0 to 1 percent slopes_ - ____._______________ 4.5 6.0 70 90 225 350 250
Na Navajo silty clay, moderately alkali affected, 0 to 1 percent slopes___ |- .. .| _fo oo o).
Ne Neola sandy loam, 0 to 3 percent slopes.__________________________ 1.5 2.5 15 25 75 150 100
Nh Neola sandy loam, hummocky, 0 to 5 percent slopes_ - .. __ | |om | e

See footnote dt end of table, p. 18,
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TasLr 2.—Average acre yields of principal crops on trrigated soils—Continued
Alfalfa Barley Potatoes
Map Mapping unit Irrigated

symbol pasture

A B A B A B

Tens Tons Bu. Bu, Bu. B, Cow-acre-days!
Nk Neola stony sandy loam, 2 to 7 pereent slopes. - - - oo e e
Nm Neola sandy loam-Sevy andy clay loam, 0 to 2 percent slopes.._.___ .. 20| 30 25 40 100 | 200 150
Nr Newcastle gravelly loam, 2 to 7 percent slopcs ___________________________________________________________________
Ny Newecastle stony loam, 2to 12 pereent slopes. .- . oo e e e e e e e e e
Py Playas_ e a e
Re Redfield loam, 0 to 2 percent slopes___ . _ . _______ 4.0 5.0 55 75 200 300 200
Rf Redfield silt loam 0 to 1 percent slopes_ _ - _ . . ___.. 4.0 5.0 60 80 225 325 225
Rk Red Rock silt lomn, 0to I percent slopes.._ ... _______.. 45| 6.0 70 90 | 250 | 400 250
Rw Riverwash e e e | e e
Ry Rough broken and stony land.___ .| e
Se Sevy sandy elay loam, 0 to 2 percent slopes______________._.____ ___.__ 2.5 3.5 35 55 125 225 175
Ta Terrace esearpments. ..o oo oot e e eme e e e
Te Timpahute sandy loam, 0 to 2 percent slopes_ _ - __ . _____ ..« _.___ 1.5 2.5 20 35 75 150 150
Tg Timpahute gravelly sandy loam, 0 to 3 percent slopes__ - .| e || i
Ts Timpahute stony sandy loam, 2 to 5 percent slopes_ ___ | ||| feee oo
Tv Timpahute very stony sandy loam, 2 to 7 percent slopes. . | o oo |||
Pc Tomas silt loam, 0 to 1 percent slopes____ .. ______.__ 3.5 4.5 50 70 175 275 200
Ty Tours silty clay loam, 0 to 1 percent slopes_ - . ____ . ___.. 3.5 4.5 50 70 150 250 225
Ua Uvada loam, 0 to 2 percent slopes- - - - e mmm e e e e e
ud Uvada silt loam, 0 to 1 percent slopes. - .« .| e e mm | | e e
Uo Uvada silt loam, overwashed, 0 to 1 percent slopes____ . . |o ool |em oo oo
Us Uvada and Antelope Springs soils, 0 to 1 percent slopes_ - _ _ _________|o oo |oeoao|oomca|mmaaa e
Ut Uvada and Antelope Springs soils, hummocky, 0 to 1 percent slopes_ - |- - |- | |ooooo oo
Uv Uvada, Antelope Springs, and Crestline soils, 0 to 1 percent slopes_ _ - |- |ocn oo oo
Ux Uvada Antelope Springs, and Heist soils, 0 fo 1 percent slopes__ - oo {ooo ||| e e e
Uw Uvada soils-Dune land a$0CIation - - - - o oo || LI
Za Zane clay loam, 0 to 2 percent slopes_:_ . ____.___________ 4.0 5.0 60 80 200 350 225

1 Cow-acre-days is the number of days 1 acre will graze 1 cow,

Yields under the management most common in the
Area are given in the columns headed A. Under com-
mon mmmcrement each acre of potatoes generally re-
ceives 32 pounds of nitr ogen, 40 pounds of phosphate
(P, Os), and 4.5 acre- feet of water per year. DBarley
receives 3 acre-feet of water per year, but no fertilizer.
Alfalfa receives 4.5 acre-feet of water per year and no
fertilizer.

A few farmers use more fertilizer, and the yields likely
from this more intensive nuunwement are given in the
columns headed B. Under this Detter nmnd(renmnt each
acre of potatoes generally receives 80 pounds of mt]ocren,
40 pounds of phosphf\te, and 4.5 acre-feet of water per
year. Barley receives 32 pounds of nitrogen per acre
and 3 acre-feet of water each year. Alfalfa veceives 4.5
acre-feet of water per year and no fertilizer. Ordinary
barnyard manure can be substituted for commercial fer-
tilizer at the rate of 10 pounds of nitrogen and 5 pounds
of phosphate per ton.

Only one level of management is considered in esti-
mating the productivity of irrigated pasture. At this
level of management, a suitable “mixture of grasses and
legumes has been established, neither fertilizer nor lime
has been added, and the pfxstm'e has not been overgrazed.

Range Management*

About 92.5 percent of the Beryl-Iinterprise Area is in
range. Many of the soils cannot be used for cultivated

3 Prepared by Layar R. MASON AND Marviy E. OrsEN, with the
assistance of Warpo FranpseNy AND T. B, HuUTCHINGS.

1 steer, or 7 sheep without injury to the pasture.

crops, but if grazing is propevly managed they can pro-
duce forage for livestock year after year. High produc-
tion of for age and most efficient use of soil and water
are mccmnp]lshed primarily by improvement of the vege-
tation. This is done by managing grazing to encourage
and increase the best forage pl(mts

Principles of range management

The basic unit on which management and treatment
of the range i1s determined is the range site. A range
site is an area of range uniform enough in climate, soil,
and topography to result in a particular climax vegeta-
tion. Climax vegetation is the combination of phnts
that grew on the site before the range was affected by
gmzing or cultivation. Generally, the climax vegetation
is the most productive combination of range plants that
a site can produce. If grazing is not too severe, the
proportions of different plant species remain about the
same. If grazing is too severe, the more palatable species
(decre asels) are ehmnmted and their places are taken by
less palatable species that were part of the original vege—
tation (increasers) or by other species that were not part
of the climax vegetation but can now find room to grow
(invaders).

Estimating range condition.—Range condition is de-
termined by comparing the kind and amount of present
vegetation with the climax vegetation for that range site.
When 76 to 100 percent of the growing plants are those
in the original climax vegetation, the range is in excel-
lent condition. When 51 to 75 pelcent of the vegetation
represents the climax vegetation, the range is in good
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condition.
climax vegetatlon, range condition is fair. A range in
poor condition has 25 percent or less of the climax vege-
tation remaining. Ranges in good, fair, or poor condi-
tion contain fewer decreaser and more increaser and
invader plants than were present in the climax vegeta-
tion on that site.

Livestock graze selectively, constantly seeking out the
more p‘LLLt‘lble and nutritious plants. If grazing use is
not carefully regulated, the better plants eventually are
eliminated. It 1s 1mpmtant to. know the key forage
species that should be present on each range site when 3t
is in good or excellent condition. Contr olled grazing of
these key species is basic to good range management. If
too much top growth is 1emoved the condition of the

range declines.

Ranchers who are cooperating with a soil conservation
district can get.assistance from range technicians to
identify range sites and to determine range conditions
on their 1z m(,hes, and to help work out methods of graz-
ing management to improve the range.

Control of grazing.—Experience has shown that when
not more than half of the yearly volume of key forage
plants are grazed, these better forage plants are able to
maintain their e owth and vigor. On slopes of 40 per-
cent or less, the Important speues of range plants need
about 50 percent of each year’s growth of leaves to
maintain themselves and produce maximum amounts of
forage. On slopes of more than 40 percent, the propor-
tion of top growth left should be increased 15 percent
for each 10 percent of increase in slope.
slopes of more than 70 percent are generally too steep
to be grazed.

The forage that is left on the range has the following
values—

1. It serves as a mulch that favors the intake and
storage of water. As more water is held and stored
in the soil, forage growth is improved.

. A good top (rrowth allows good root growth, and
these roots can reach the deeper moisture.

3. Plant growth left on the surface covers the soil

and pr otects it from erosion by wind or by water.

4. When the better forage grasses are allowed to retain
their vigor, they can crowd out the inferior vegeta-
tion and improve the general condition of the range.

. The top growth that remains enables plants Yo
manufacture and store food for quick and vigorous
growth after droughts and in the spring. This
allows grazing earlier in spring.

6. Vegetation on the surface catches and holds snow
where it falls, so that it soaks into the soil when it
melts. Snow that is blown into drifts melts in fence
rows and other places where it is of little benefit.

7. The forage saved on the range provides a feed re-
serve for dry periods that might otherwise force the
sale of livestock at unfavorable prices.

[N

<t

Inough top growth must be left to produce seed stalks,
and 20 to 30 percent of those stalks should remain to
provide seed. Otherwise, the range cannot reseed itself
naturally.

Rotatlon deferred grazing.—Sound range manage-
ment requires that the intensity of grazing use be ad-
justed according to the forage production from one

When only 26 to 50 percent represents the

Areas having-

season to another. The efliciency of range use can be
increased 30 to 40 percent if a system of rotation-de-
ferred grazing is followed. Under this plan of range
management, the livestock graze on several different
parts of the range for short periods. Generally, under
this system, no avea is grazed more than half of any
growing season or at the same time in successive years.
Not more than 50 to 60 percent of the growth should be
grazed in any year for most rapid improvement or main-
tenance of the range.

Rotation-deferred grazing meets the growth require-
ments of the choice forage plants by resting the range at
intervals during their growing season. This encourages
their increase 1n the stand. Intervals can be arranged
to allow a good seed crop of the preferred forage plants.
After the seed is mature and the plants approach dor-
mancy, the range can be grazed. Livestock scatter the
ripened seed and trample it into the soil. Not more than
50 percent of the growth should be grazed in any year.

The growth period for the cool-season plants begins
about March 15 and continues until June 15, when the
plants become dormant for the hot summer period.
When rains fall late in summer, these plants become
green again and grow -through the early part of fall.
The warm-season plants, such as galletagrass, start
growth about May 15 and continue until October 1, un-
less the summer is very dry. Most summers in this Area
have enough rain for fair to good growth of these warm-
season plants.

Before turning livestock onto the range in the spring,
it is advisable to wait until the soil is dry and firm
enough underfoot that the forage plants will not be
d‘una(red and the soil puddled by trampling. The new
grow th of grass should be about 4 to 7 inches high, de-
pendmcr on the species, before livestock are allowed to
graze it.

A range that is closely grazed early in spring should
be deferred at least the last half of the growing season
in order to recover. A late-season recovery period per-
mits seedlings and young plants to survive and develop.

If sheep graze throughout the winter and into the
spring, specm,l care should be used. Grazing a range
during the early period of plant growth year after year
does severe damage to the high- ylelchnrr forage plants.
A system of rotation-deferred grazing that rests 14 to 24
of the winter range during the emrly growth period every
year will aid the good For: age plants to regain their
health and vigor. This can be done by careful herding.

Winter range for cattle should be fenced into three or
more ]nst11res to protect part of the range area from
grazing during the early period of plant frrowt,h This
improves the range and increases the forage yield.

Resting winter range through the spring and summer
growing season allows the deferred range site to develop
very good forage for the following winter. Range that
is gl.a.yed during the critical penods late in spring or
early in summer can be deferred throughout the entire
growing season the following year.

An adequate supply of winter feed and an extra
month’s supply of reserve feed usually make it possible
to wait until the range is ready to graze in the spring.
Reserve pastures or other feed reserves are needed dur-
ing droughts or other periods when forage production is
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low. In addition, it is often desirable to carry some
readily salable animals, such as stocker steers. This
allows the rancher to adjust the number of livestock to
the available feed without sacrificing breeding animals.

For assistance in planning and applymn rotation-

deferred systems of grazing that will fit your particular
ranch operation, range 51tes, and class of livestock, see
our local soil conservation district representative.

Distribution of grazing.—To get better distribution
of livestock on the range and uniform use of for age, the
following practices are he]ptul

Adequate and dependable supplies of water for stock
should be located in each pasture. Many vanchers find
it practical to haul water to tanks for stock. These

water tanks can be moved when necessary to get better
d]strlbuhon of grazing. Moving the water tanks allows
the trampled areas ar otmd the w: 1te11n(r places to recover
and produce forage again.

Placing salt at a distance from the watering places
causes livestock, especially cattle, to scatter out better
over the range. The salt can be moved at intervals into
places where more grazing of the forage is desired.

Proper fencing ])1events trespassing by livestock and
controls their use of range fornge. Fences to divide the

range are necessary for a system of rotation-deferved
grazing for cattle. Sheep can be controlled without
fences by herding and the bedding-out system. Stock
should be moved to differ ent parts of the range as soon
as the safe amount of grazing has been reached on the
important, forage p]ants

Range seedmg —Range seeding is practical only on
sites that have 10 inches or more of precipitation per
year and where the stand of vegetation can be main-
tained by the expected manfwement after it is estab-
lished. Some sites, due to soil limitations or lack of
moisture, cannot. be successfully reseeded.

Range seeding is a method of increasing the forage
vesources of the 1 range quickly. A good stand of planted
grass can increase the carrying C(Lp.luty of the range
several times. Reseeding is especially needed on range
sites where the vegetation is so depleted that it cannot

recover within a reasonable time through management
only. Some range sites can be plowed and reseeded to

suitable grasses and browse plants to improve the forage

value of the vegetation. Suitable species of native
grasses, legumes, blowqe plants, or crested wheatgrass
should be planted. Usually a combination of pl.mts that
have somewhat different habits and requivements will
grow better than any one plant would grow alone. Re-
seeding to one grass and one browse or legume increases
the opportunity for good range management.

After brush has been eliminated, the area should be
plowed in June or July and settled over the summer.
In the autumn, between September 1 and the first snow-
fall, the seed can be broadcast or drilled. Seeding is
most effective when a favorable season of precipitation
follows to help establish the stand. Soil blowing must
be controlled to prevent destruction of seedlings as they
emerge. The range should be protected from grazing
long enmmh after reseeding to allow the new grass to
establizh 1t,se1f, and then it should be managed cuefu]ly
to maintain the stand.

Control of brush and weeds.—Removal of undesirable
brush and weeds often speeds the improvement of those
range sites that can be seeded successfully. Where such
species as big sagebrush, yellowbrush, big rabbitbrush,
broom snakew eed tumbling Russian- Llnsﬂe, and cheat-
grass brome domnmte, these undesirable plants should be
controlled before the site is seeded. This should be done
by plowing. The chances for establishing a good stand

can be lmploved by summer fallowing the avea for 1 or
2 years, Controlled burning of big Sdﬂeblush followed
by seeding, is sometimes successful.

On sites where the more valuable forage plants ave
still fairly abundant, control of big sagebrush, yellow-
brush, big rabbitbrush, or broom snakeweed, followed by
2 or more years of grazing deferment, will improve the

range. These species can be controlled by chemical
spray, rotobeating, or railing, Railing is the least de-

sirable method because the rate of kil is poor.

Range sites

The production of usable forage on each of the range
sites varies each year. It depends on climatic variations,
particularly xmn(mons i precipitation. In a drought
yvear, yields on all sites are drastically reduced. Conse-
qnwﬂy average forage production figures are not a
veliable basis for sfockm(r the range. Livestock men find
that stocking on the basis of the current year’s produc-
tion is thc safest policy.

Tables 3 through 10 give estimated yields for each of
the range sites in The A ea, In favorable and unfavorable
years. IFavorable years are those in which the precipita-
tion is at or near the maximum and other growing con-
ditions are favorable; in such years forage production
will be near the maximum possible for the site in its
present range condition. Unfavorable years ave those in
which precipitation is at or near the minimum and other
growing conditions are unfavorable; in such years forage
production will be near the minimum for the site in 1ts
present range condition.

After comparing current production with the extremes
for the range site, stockmen will know what adjustments
in stocking are needed to make proper use of the range.
By adjusting the use of the range they can improve its
condition and in time bring it to its maximum potential
productivity. '

Tables 3 through 10 also give suggestions for reseeding
the range sites. “Estimated vields on a successfully re-
seeded and well- managed range approximate the yields
of the climax veget‘ltmn when the site is in good to ex-
cellent condition. The reader should understand that
data from controlled experiments are insufficient to give
quantitative predictions of forage yields after reseeding
at this time.

SEMIDESERT LOAM RANGE SITE

These soils are deep and well drained. Their texture
is medium to moderately fine, and- it is relatively uni-
form. The available water holding capacity is moderate
to high. A weak surface crust rvestricts infiltration of
moisture in some places. The internal movement of
water is medium to moderately slow. Where there is
vegetation, the erosion hazard is slight. T.ocalized ero-
sion may result where 1unoff accumulates from flash
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storms or, occasionally, from rapid melting of snow if
the plant cover is. depleted.

These soils occur on nearly level to very gently sloping
recent and slightly older alluvial fans and flood plains
at elevations of 5,200 to 5,500 feet.

The soils in this range site are—

Genola loam, 0 to 2 percent slopes.

Genola loam, slightly alkali affected, 0 to 1 percent slopes.
Musinia silty clay leam, 0 to 1 percent slopes.

Redfield loam, 0 to 2 percent slopes.

Redfield silt loam, 0 to 1 percent slopes.

Red Rock silt Toam, 0 to 1 percent slopes.

Tomas silt loam, 0 to 1 percent slopes.

Tours silty clay loam, 0 to 1 percent slopes.

Zane clay loam, 0 to 2 percent slopes.

The climax vegetation on this range site is 50 to 60
percent. decreaser grasses, such as needle-and-thread
(Stipa comata), bottlebrush squirreltail (Sitanmion hys-
triz), and Indian vicegrass (Oryzopsis hymenoides). Tt
is usually no more than 25 percent decreaser browse
plants, such as common winterfat (Eurotia lanata).
Increaser grasses, such as western wheatgrass (Agro-
pyron smithii), Sandberg bluegrass (Poa secunda), gal-
letagrass (Hélaria jamesiz), and blue grama (Bouteloua
gracilis), comprise 15 to 20 percent of the climax vegeta-
tion; and the increaser forbs—scarlet globemallow
(Sphaeraleea coceinea), buckwheat (Eriogonum spp.),
phlox (Phlox spp.), wild onion (AWiwm spp.), foothill
deathcamas (Zygddenus paniculatus), loco (Astragalus
spp.), and painted-cup (Castilleja spp.)—total not more
than 5 to 10 percent. Big sagebrush (Artemisia triden-
tata), and shadscale salthush (Aériplen confertifolia),
also increasers, make up 5 to 15 percent of the cover.

Common invaders are rubber rabbitbrush (Chryso-
thammus nouseosus), tumbling Russian-thistle (Salsola
kalitenwifolic), cheatgrass brome (Bromus tectorum),
yellowbvush (Chrysothamnus stenophyllis), broom snake-
weed (Gutierrezia sarothrae), pricklypear (Opuntia
spp.), and annual weeds.

At the time this survey was made, all of the range was
in fair to poor condition and the vegetation consisted
largely of the invaders.

Table 3 gives estimated yields and management sug-
gestions for this range site.

SEMIDESERT SANDY LOAM RANGE SITE

The soils in this range site are deep and well drained.
The texture is moderately coarse and relatively uniform,
though in some places the clay content of the subsoil is
slightly greater. In some places the subsoil contains a
little more lime than the surface soil. The available
water holding capacity is moderate. In some places a
very thin surface crust somewhat vestricts infiltration of
moisture. The internal movement of moisture is mod-
erately rapid to medium.

The erosion hazard is slight if a cover of vegetation is
maintained. Severe wind erosion may occur when the
cover is depleted and the surface is exposed.,

These ave nearly level to gently undulating soils on
the lower ends of old alluvial fans and on recent alluvial
fans and flood plains. Elevations range from 5,200 to
6,000 feet.

The soils in this range site are—

Rerent loamy fine sand, 0 to 2 percent slopes.
Crestline fine sandy loam, 0 to 3 percent slopes.

Crestline fine sandy loam, gravelly substratum, 0 to 1 per-
cent slopes.

Heist fine sandy loam, 0 to 3 percent slopes.

Modena fine sandy loam, 0 to-3 percent slopes.

Modena silt loam, overwashed, 0 to 1 percent slopes.

Mosida fine sandy loam, 0 to 1 percent slopes.

The climax vegetation on this site is 50 to 60 percent
decreaser grasses, such as Indian vicegrass, western
wheatgrass, needle-and-thread, and bottlebrush squirrel-
tail. It may have 15 to 20 percent decreaser browse,
such as common winterfat, bud sagebrush (Artemisia
spinescens), and fourwing saltbush (A triplex canescens).

Increaser grasses, such as sand dvopseed (Sporobolus
eryptandrus), galletagrass, blue grama, and Sandberg
bluegrass, may make up 20 to 25 percent of the cover.
Increaser forbs, such as scarlet globemallow,.penstemon
(Penstemon spp.), wild onion, loco, and Indian paint-
brush (Castilleje spp.), are only 5 percent of the vegeta-
tion. About 5 to 10 percent 1s composed of increaser
browse, such as big sagebrush, black sagebrush (Arte-
misie nova), and spiny hopsage (Grayia spinose).

Common invaders are cheatgrass brome, big rabbit-
brush, pricklypear, tumbling Russian-thistle, three-awn,
yellowbrush, broom snakeweed, horsebrush (7etradymia
spp.)s phlox, and annual weeds.

At the time this survey was made, all of the range
was in fair to poor condition and the vegetation con-
sisted largely of the invaders.

Table 4 gives estimated yields and management sug-
gestions for this range site.

SEMIDESERT LIMY LOAM RANGE SITE

The soils of this site range from shallow to-deep. They
have moderately coarse to moderately fine textured sur-
face soils overlying subsoils of sandy clay loam to sandy
clay.

Lime is generally absent in the upper 15 inches, but
at depths of between 15 and 36 inches most of the soils
have a concentration of lime that is more or less cemented.
The penetration of roots is restricted by this lime zone.

These soils have a crust and a fine gravelly to stony
erosion pavement, on the surface. The surface absorbs
water even more slowly than the water can move within
the soil. This is especially true where the range has been
overgrazed. The moisture-holding capacity is medium to
moderately low. Where the vegetation cover is main-
tained, the erosion hazard is slight.

These soils occur on nearly level to gently sloping old
alluvial fans and terraces, which ave gently dissected by
intermittent drainageways. The divection of slope has
no apparent effect on the vegetation on this site. Eleva-
tions range from 5,200 to 6,000 feet.

The soils in this range site are—

Dixie loam, 0 to 2 percent slopes.

Dixie gravelly loam, 0 to 3 percent slopes.

Dixie stony Toam, 2 to 5 percent slopes.

Neola sandy loam-Sevy sandy clay loam, 0 to 2 percent slopes.
Sevy sandy clay loam, 0 to 2 percent slopes.

Timpahute sandy loam, 0 to 2 percent slopes.

Timpahute gravelly sandy loam, 0 to .3 percent slopes.
Timpahute stony sandy loam, 2 to 5§ percent slopes.

The Neola sandy loam in the Neola sandy loam-Sevy
sandy clay loam complex is in the Semidesert shallow
hardpan range site, but the Sevy sandy clay loam is in
this range site. The complex is listed under both sites
because the two soils are not separated on the map.
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TaBLE 3.—Yields, use, and management of Semidesert loam range site

Range eondition__._________._____ Excellent Good Fair Poor
Usable forage Favorable 450 to 300 325 to 175 200 to 100 110 to 10
produced (ib. vears.
per acre when
air dry):
Unfavorable 325 to 175 200 to 100 110 to 50 60 to 1
years.

Indications of range readiness_..__
full bloom.

Indian ricegrass is 6 inches tall; bottlebrush squirreltail is in the boot stage; Sandberg bluegrass is in

Best grazing seasons_____________ Spring and fall.

Proper or safe use of key manage-
ment species. Bottlebrush squirreltail. _ _

Common winterfat_______

Indian ricegrass__________ 50%
409%,
50%

Indian ricegrass._.._____ 50% | Indian ricegrass_._.__. 40%,
Bottlebrush squirreltail.__ 40% | Bottlebrush squirreltail 30%
Common winterfat_..____ 50% | Common winterfat____ 409,
Western wheatgrass______ 40% | Western wheatgrass_.___ 309,
Galletagrass_ _ __________ 30% | Galletagrass. . _.__.____ 209,
Shadscale saltbush__. . ___. 309, | Shadscale salthush_____ 209,

Rotation-deferred grazing system
to be used. and defer each

least, every third year.

Use system of 3 pastures or more
pasture at

Use system of 4 pastures or more, and defer each pasture every
other-year.

Range seeding__._ .. _____________

Noneneeded . .. ... _________._

For winter pasture, seed Whit-
mar wheatgrass (7 lb. per
acre) and Ladak alfalfa (1 to
2 lb. per acre).

For spring and fall pasture,
seed Siberian or crested
wheatgrass (5 1b. per acre)
and Ladak alfalfa (1 to 2 1b.
per acre).

Seed only if decreasers and
better increasers make up less
than 10% of the vegetation.

Development of water for live-
stock,

Use ponds; use wells with tanks; haul water.

Fencing_ . _____.__
deferred grazing of cattle.

Fence to control trespass; use cross fences to provide for rotation-

" Fence seeded range to separate
it from native range.

Control of undesirable plants_ - ___

Noneneeded_ __ .. ____________

To control sagebrush, yellow-
brush, and broom snake-
weed, plow before seeding.

Tocontrol bigsagebrush, yellow-
brush, and broom snakeweed,
use chemieal spray, rotoheat,
or rail.

Salting . - .-

Salt away from water in lightly grazed areas to get uniform grazing use.

The climax vegetation is primarily grass. It includes
a small percentage of browse plants and a very small
percentage of forbs. It is 55 to 65 percent decreaser
grasses, such as Indian ricegrass, needle-and-thread,
bottlebrush squirreltail, and western wheatgrass. It may
contain as much as 15 percent decreaser browse, such as
common winterfat and fourwing saltbush.

Increaser grasses, such as galletagrass, blue grama, and
Sandberg bluegrass make up 15 to 20 percent of the
cover. As much as 5 percent may be increaser forbs;
such as scarlet globemallow, loco, buckwheat, Indian
paintbrush, and foothill deathcamas. Increaser browse,
such as big sagebrush and black sagebrush, makes up
10 percent or less of the cover.

Common invaders of this range site are big rabbit-
brush, cheatgrass brome, tumbling Russian-thistle, an-
nual weeds, yellowbrush, broom snakeweed, phlox, and
three-awn.

At the time this survey was made, all of the range
was in fair to poor condition and the vegetation con-
sisted largely of the invaders.

Table 5 gives estimated yields and management sug-
gestions for this range site.

SEMIDESERT GRAVELLY LOAM RANGE SITE

The soils of this range site are gravelly and stony

loams that contain coarser and more limy materials be-

low a depth of 18 inches. In some places they are limy
to the surface.
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PaBLE 4.—Yields, use, and management of Semidesert sandy loam range site

Range condition_ _. _____________ Excellent Good Fair Poor
Usable forage pro- | Favorzable 400 to 200 225 to 125 150 to 75 100 to 10
duced (ib. per years.
acre when air
dry):
Unfavorable 250 to 125 150 to 75 80 to 40 50 to 5
vears.

Indications of range readiness_ . _ __

Indian ricegrass is 6 inches tall; western wheatgrass is 6 inches tall; Sandberg bluegrass is in full

bloom; bottlebrush squirreltail is in the boot stage.

Best grazing seasons. . _________.__

1. Spring and fall. 2. Winter.

Proper or safe use of key manage-
ment species.

Indian ricegrass. .._____. 50%
Bottlebrush squirreltail__. 409,
Western wheatgrass______ :
Galletagrass_ - __________ 3
Black sagebrush_________

Indian ricegrass._________ 509,
Bottiebrush squirreltail___ 409,
Western wheatgrass______ 40%

Indian ricegrass. __.___ 40%
Bottlebrush squirreltail. 309,
Western wheatgrass._._  309%,
Galletagrass_ . - .. __ 209,
Black sagebrush_____._ 109,

Rotation-deferred grazing system
to be used.

Use system of 3 pastures or more,
and defer each pasture at least
every third year.

other year.

Use system of 4 pastures or more, and defer each pasture every

Range seeding_____.______________

Seed only if decreasers and bet-
ter increasers make up less
than 109, to 209% of the
vegetation.

Noneneeded _ - - _______._______

For spring and fall pasture,
seed Indian ricegrass (10 lb.
per acre), or sand dropseed
(2 1b. per acre), or Siberian
or crested wheatgrass (5 1b.
per acre), and Ladak alfalfa
(1 to 2 1b. per acre).

For winter pasture, seed Indian
ricegrass (10 1b. per acre),
or Whitmar wheatgrass (7
ih. per acre), and Ladak al-
falfa (1"to 2 1b. per acre).

Development of water for live-
stock.

Use wells with tanks; haul water.

Fencing_.___________________.__

Fence to control trespass; use cross fences to provide for rotation-
deferred grazing of cattle.

Fence seeded range to separate
it from native range.

Control of undesirable plants______

To cortrol big sagebrush, yel-
lowbrush, and broom snake-
weed, use chemical spray,
rotobeat, burn, or rail.

Noneneeded_ .. ____________

To control sagebrush, yellow-
brush, broom snakeweed,
cheatgrass brome, and tum-
bling Russian-thistle, plow
before seeding.

Salting_ . __ . _____

Salt away from water in lightly grazed areas to get uniform grazing use.

The available water holding capacity is low because

tersect the fans.
Internal

Elevations range from 5,300 to 6,000

the profile contains so much coarse material.
movement of water is medium but becomes more rapid
with depth. The depth of roots is not restricted, except
by available moisture.

The gravelly surface pavement reduces the erosion
hazard. If enough vegetation is present, erosion is
slight. In some exposed spots, the surface has a very
thin crust.

These gently sloping and slightly undulating soils are
on recent alluvial fans and along drainageways that in-

feet.
The soils in this range site are—
Newecastle gravelly loam, 2 to T percent slopes.
Newcastle stony loam, 2 to 12 percent slopes.

The climax vegetation is 50 to 60 percent decreaser
grasses, such as Indian ricegrass, bottlebrush squirrel-
tail, needle-and-thread, and western wheatgrass. From
10 to 15 percent is decreaser browse, such as common
winterfat, bud sagebrush, and fourwing saltbush.
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Tarue 5.—Yields, use, and management of Semidesert limy loam range site

Range condition______.______.____ Excellent Good Fair Poor
Usable forage Favorable 350 to 175 200 to 100 125 to 50 75 to 10
produced (1b. years.
per acre when
air dry):
Unfavorable 200 to 100 125 to 50 60 to 25 30to 5
years.

Indications of range readiness.___.

Indian ricegrass is 6 inches tall; bottlebrush squirreltail is in the boot stage; western wheatgrass is

6 inches tall; Sandberg bluegrass is in full bloom.

Best grazing seasons_._.__________

1. Spring and fall. 2. Winter.

Proper or safe use of key manage-
ment species.

Indian ricegrass_....___. 509, | Indian ricegrass_.._._._. 50%
Bottlebrush squirreltail-. 409, | Bottlebrush squirreltail.. 409,
Western wheatgrass_._.__ 409 | Western wheatgrass_____ 409,
Common winterfat. .. _. 509, | Common winterfat_ ____ 509,
Galletagrass_ .- ..__._. 309,
Black sagebrush________ 309,

Indian ricegrass___.___ 409,
Bottlebrush squirreltail. 30%
Western wheatgrass._... 309
Common winterfat_____ 409,
Galletagrass_. - ________ 20%
Black sagebrush_______ 209%

Rotation-deferred grazing system
to be used.

Use system of 3 pastures or more,
and defer each pasture at least
every third year.

other year.

Use system of 4 pastures or more, and defer each pasture every

Range seeding. .. ____ ...

Seed oniy if decreasers and bet-
ter increasers make up less
than 10% to 20%, of the vege-
tation.

None needed - - - oo __

For spring and fall pasture,
seed Indian ricegrass (10
Ih. per acre), or alkali
sacaton (4 1b. per acre), or
sand cdropsced (2 Ib. per
acre), or Siberian wheat~
grass (5 1b. per acre), or
crested wheatgrass (5 1b. per
acre), and Ladak alfalfa (1
to 2 1b. per acre).

For winter pasture, seed In-
dian ricegrass (10 1b. per
acre), or Whitmar wheat-
grass (7 1b. per acre), and
Ladak alfalfa (1 to 2 1b. per
acre).

Development of water for live-
stock.

Use ponds; use wells with tanks; haul water.

Fencing_ ...

Fence to control trespass; use cross fences to provide for rotation-
deferred grazing of cattle.

Fence seeded range to separate
it from native range.

Control of undesirable plants._.__.

To control big sagebrush, yellow-
brush, and broom snakeweed,
use chemical spray, rotobeat,
burn, or rail.

Noneneeded - ..o ______

To control big sagebrush, yel-
lowbrush, broom snakeweed,
cheatgrass, and tumbling
Russian-thistle, plow before
seeding.

Salting_ .o __

Salt away from water in lightly grazed areas to get uniform grazing use.

much salt on this site.

Animals will not require

Increaser grasses, such as galletagrass, Sandberg blue-
grass, blue grama, and sand dropseed, make up 15 to 25
percent of the cover. Such increaser forbs as scarlet
globemallow, loco, euphorbia (EZuphorbic spp.), phlox,
Indian paintbrush, and foothill deathcamas are another
5 percent. From 5 to 20 percent is increaser browse,
such as big sagebrush, spiny hopsage, black sagebrush,
and yellowbrush.

Commion invaders are rubber rabbitbrush, three-awn,
broom snakeweed, annual weeds, pricklypear, and cheat-
grass brome.

At the time this survey was made, all of the range was
in fair to poor condition and the vegetation consisted
largely of the invaders.

Table 6 gives estimated yields and management sug-
gestions for this range site.



BERYL-ENTERPRISE AREA, UTAH

25

TABLE 6.—Yields, use, and management of Semidesert gravelly loam range site

Range condition_______._________ Excellent Good Fair Poor
Usable forage Favorable 325 to 200 225 to 100 125 to 40 50 to 10
produced. years.
(Ib. per acre
when air dry):
Unfavorable 150 to 100 110 to 50 65 to 25 30to 5
years.

Needle-and-thread is 6 inches tall; bud sagebrush is in two-thirds to full leaf; Indian ricegrass is 6

inches tall; sand dropseed is in

the boot stage.

Best grazing seasons. .. ... _____ 1. Spring and fall. 2. Winter.
Proper or safe use of key manage- | Needle-and-thread.______ 509 | Needle-and-thread.._____ 509 | Needle-and-thread_____ 40%,
ment species. Indian ricegrass_..___.___ 50% | Indian ricegrass_____.____ 50% | Indian ricegrass_______ 40%
Common winterfat_______ 50% | Common winterfat. . ____ 509 | Common winterfat.___ 40%
Bud sagebrush_.__________ 409% | Bud sagebrush.________. 40% | Bud sagebrush________ 30%
Galletagrass_ ____._._._. 309% | Galletagrass.______.___ 20%,
Black sagebrush_________ 30% | Black sagebrush_______ 209%

Rotation-deferred grazing system
to be used.

Use system of 3 pastures or more,
and defer each pasture at least

every third year.

Use system of 4 pastures or more, and defer each pasture every
other year.

Range seeding. ... ___________

None needed _ . _ ... ___________

Seeding should be repeated until a favorable year allows the
plants to establish themselves. Use the same species as those
listed under Semidesert sandy loam range site.

Development of water for live-
stock.

Use wells with tanks; haul water.

Feneing________________________

Fence to control trespass; use cross fences to provide for rotation-deferred grazing of cattle.

Control of undesirable plants. . ___

None needed _ _____________.__

If decreasers and increasers make up 109, to 209, of the vege-
tation, then big sagebrush, rubber -rabbitbrush, broom snake-
weed, and yellowbrush can be successfully controlled by
spraying, rotobeating, or railing.

Salting ..

Animals generally do not require salt while grazing this site.

SEMIDESERT STONY LOAM RANGE SITE

These very stony soils are generally shallow, but in a
few places they are moderately deep. The surface soil
has a moderately coarse to medium texture, and the
upper subsoil is moderately fine to fine. The lower sub-
soil is a lime hardpan, weakly to strongly cemented.

The available moisture holding capacity is low be-

ause of the stoniness and the small quantity of soil
material above the lime hardpan. Less of the moisture
soaks in because of the surface crust. A surface pave-
ment of stone and gravel helps reduce the hazard of
erosion. If an adequate cover of vegetation is present,
the erosion hazard is slight.

These soils lie on the higher parts of the gently slop-
ing to sloping old alluvial fans and on their more steeply
sloping escarpments. Slopes may range from 2 to 60
percent, but slopes of about 5 percent predominate.
Elevations may be from 5,300 to 6,000 feet.

The soils in this range site are—
Dixie very stony loam, 2 to 7 percent slopes.
Terrace escarpments.
Timpahute very stony sandy loam, 2 to 7 percent slopes.

The climax vegetation consists of 35 to 45 percent de-
crenser grasses, such as Indian ricegrass, bottlebrush
squirreltail, needle-and-thread, giant wildrye (Zlymus
condensatus), sedge (Carex spp.), and western wheat-
grass. Such decreaser browse as common winterfat,
fourwing saltbush, and bud sagebrush make up 10 to 15
percent.

Twenty percent or less of the cover consists of in-
creaser grasses, such as Sandberg bluegrass, galletagrass,
sand dropseed, and blue grama. Such increaser forbs as
scarlet globemallow, loco, low larkspur (Delphiniwm
spp.), foothill deathcamas, phlox, aster (Aster spp.),
and Indian paintbrush make 5 to 10 percent. From 10
to 35 percent is increaser browse, such as black sage-
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brush, spiny hopsage, Mormon-tea, big sagebrush, and
yellowbrush.

The most common invaders of this range site are
tumbling Russian-thistle, annual weeds, cheatgrass
brome, three-awn, broom snakeweed, rubber rabbitbrush,
pricklypear, Utah juniper (Juniperus utahensis), and
pinyon pine (Pinus edulis).

At the time this survey was made, all of the range was
in fair to poor condition and the vegetation consisted
largely of the invaders.

Table 7 gives yield estimates and management sugges-
tions for this range site.

SEMIDESERT SHALLOW HARDPAN RANGE SITE

The soils that characterize this site are light colored,
moderately coarse textured, and strongly calcareous.
They are underlain by a strongly cemented lime hardpan
at a shallow depth.

The available water holding capacity is low. The
internal movement of moisture is rapid above the hard-
pan, and it is very slow through it. The very thin crust

on the surface may restrict the entrance of moisture into
the soil. Erosion Is less because of the gravel pavement
on the surface. If adequate vegetation covers the soil,
erosion is slight.

These soils occur on old alluvial fans at elevations of
5,200 to 6,000 feet. The surface is undulating to hum-
mocky.

The soils in this range site are—

Neola sandy loam, 0 to 3 percent slopes.

Neola sandy loam, hummocky, 0 to 5 percent slopes.

Neola stony sandy loam, 2 to 7 percent slopes.

Neola sandy loam-Sevy sandy clay loam, 0 to 2 percent slopes.

Of the Neola sandy loam-Sevy sandy clay loam, 0 to 2
percent slopes, complex, the Neola sandy loam is in this
range site and the Sevy sandy clay loam is in the Semi-
desert limy loam range site. The complex is listed under
both range sites because it is not practical to separate
the two soils on the map.

The climax vegetation is 40 to 50 percent decreaser
grasses, such as Indian ricegrass, bottlebrush squirrel-
tail, western wheafgrass, and needle-and-thread. From

TabLE 7.—Yields, use, and management of Semidesert stony loam range site

Range condition. .______.________ Excellent, Good Fair Poor
Usable forage Favorable 200 to 100 125 to 50 75 to 25 40 to 5
produced (Ib. years.
per acre when
air dry):
Unfavorable 125 to £0 75 to 25 30 to 10 20 to 1
years.

Indications of range readiness.__.

Needle-and-thread is 6 inches tall; bud sagebrush is in two-thirds
6 inches tall; sand dropseed is in the boot stage.

to full leaf; Indian ricegrass is

Best grazing seasons.___________. 1. Spring and fall.

2. Winter.

Proper or safe use of key manage- | Needle-and-thread_______
ment species.. Indian ricegrass___._____._
Common winterfat_______ 509%,
Bud sagebrush___________ 40%

Needle-and-thread.______ 509% | Needle-and-thread.____ 40%,
Indian ricegrass..____.__ 50% | Indian ricegrass___._._. 409,
Common winterfat_ _____ 509, | Common winterfat____. 409
Bud sagebrush__________ 409, | Bud sagebrush________ 30%.
Galletagrass__-_________ 30% | Galletagrass. . _.______ 20%
Black sagebrush______.__ 30% | Black sagebrush_______ 209,

Rotation-deferred grazing system
to be used.
every third year.

Use system of 3 pastures or more,
and defer each pasture at least

Use system of 4 pastures or more, and defer each pasture every
other year.

Range-seeding. - - .. ________

Because this range site is so stony, it is not feasible to seed it with presently known methods.

Development of water for live-
stock.

Use wells with tanks; haul water.

Fencing______ . ________

Fence to control trespass; use cross fences to provide for rotation-deferred grazing of cattle.

Control of undesirable plants_____

Noneneeded. - __ ... .__.___

_| If better decreasers and inereasers make up 10% to 20% of the

vegetation, they can be released by chemical sprays to control
big sagebrush, rubber rabbitbrush, broom snakeweed, and
vellowbrush. Pinyon pine and Utah juniper can be controlled
by chaining or cabling with two large tractors.

Salting_ _ . ___ .. ..

Animals generally do not require salt while grazing this site.
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10 to 15 percent is decreaser browse, such as common
winterfat, bud sagebrush, and fourwing saltbush.

Increaser, grasses, such as galletagrass, blue grama,
Sandberg bluegrass, and sand dropseed, make 15 to 20
percent of the cover. Such increaser forbs as phlox,
buckwheat, Indian paintbrush, loco, and scarlet globe-
mallow compose about 5 percent. IFFrom 10 to 30 percent
is increaser browse, such as black sagebrush, yellowbrush,
spiny hopsage, big sagebrush, and Mormon-tea.

Common invaders of this range site are pricklypear,
tumbling Russian-thistle, cheatgrass brome, broom snake-
weed, horsebrush, three-awr, and annual weeds.

At the time this survey was made, all of the range was
in fair to poor condition and the vegetation consisted
largely of the invaders.

Table 8 gives estimated yields and management sug-
gestions for this range site.

TanLe 8.—Yields, use, and management of Semidesert shallow hardpan range site

Range condition. _ . . _________.___ Excellent Good Fair Poor
Favorable
Usable forage pro- years. 250 to 150 175 to 75 100 to 35 40 to 10
duced (Ib. per
acre when air
dry): Unfavorable
vears. 150 to 100 125 to 50 72 to 20 25 t0 5

Indications of range readiness_ . _ __

Needle-and-thread is 6 inches tall; bud sagebrush is in three-quarter to full leaf; Indian ricegrass is
6 inches tall; sand dropseed is in the boot stage.

Best grazing seasons_____________ 1. Winter. 2. Spring and fall.
Proper or safe use of key manage- | Needle-and-thread_______ 50% | Needle-and-thread__.._ 50% | Needle-and-thread.._____ 409,
ment species. Indian ricegrass__________ £0% | Indian ricegrass.._._.. 50% | Indian ricegrass.._._.__.__ 409,
Common winterfat__ ... £09, | Common winterfat_ ___ 50% | Common winterfat____.. 40%
Bud sagebrush___________ 409, | Bud sagebrush________ 40% | Bud sagebrush._____.___ 309%
Galletagrass. . - _...__ 309% | Galletagrass_ ... _____ 209,
Sand dropseed_ . ______ 30% | Sand dropseed._._______ 209,
Black sagebrush.______ 30% | Black sagebrush.._______ 20%

Rotation-deferred grazing system
to be used.
every third year.

Use system of 3 pastures or more,
and defer each pasture at least

Use system of 4 pastures or more, and defer each pasture every
other year.

Range seeding.. . ___________ SO

Noneneeded_ __________.._____._

Seed only if decreasers and increasers make up less than 109% to
209 of the vegetation. This is a hazardoussite for seeding.
It may have to be seeded several years before seeding is suc-
cessful.

For winter pasture on soils 18 inches in depth, seed Indian rice-
grass (10 lb. per acre), or Whitmar wheatgrass (7 lb. per acre),
and Ladak alfalfa (1 to 2 1b. per acre).

For spring and fall pasture on soils-18 inches in depth, seed
Indian ricegrass (10 Ib. per acre), or Siberian wheatgrass (5 Ib.
per acre), or crested wheatgrass (5 lb. per acre), and Ladak
alfalfa (1 to 2 Ib. per acre).

On soils 12 inches deep, Indian ricegrass (10 lb. per acre) is the
best possibility.

Plow and summer fallow 2 seasons before seeding.

Development of water for live-
stock.

Use ponds; use wells with troughs; haul water.

Feneing______ . _____._____

Fence to control trespass; use cross fences to provide for rotation-deferred grazing of cattle; fence
seeded range to separate it from native range.

Control of undesirable plants_ _ ___

Noneneeded ______._.______

If 10% to 20% of the vegetation consists of good decreasers or
increasers, control big sagebrush, rubber rabbitbrush, broom
snakeweed, and yellowbrush by chemical spraying or roto-
beating.

Salting. . ...

Animals generally do not require salt when grazing on this site.
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SEMIDESERT LIMY FLATS RANGE SITE

The chavacteristic soils of this range site ave deep,
light colored, and strongly calcareous. Theiv texture 1s
moderately coarse to medium. The subsoil is weakly
cemented by lime in most places. The lower subsoil is
slightly affected by salts and alkali. Growth of roots is
slightly restricted by the havdness of the subsoil. The
available water holding capacity is moderate.

These soils are subject to severe wind erosion when-
ever they are disturbed. When erosion starts, all the soil
material above the weakly cemented subsoil may be re-
moved rapidly. The result is blowouts and hummocky
and duny accumulations of soil material nearby. A good
cover of vegetation is needed to prevent erosion.

These solls occur in the nearly level old lake basin, but
some places are hummocky. The elevation ranges from
5,100 to 5,200 feet.

The soils in this range site are—

Beryl very fine sandy loam, 0 to 1 percent slopes.

Beryl very fine sandy loam, overwashed, 0 to 1 percent slopes.

Escalante very fine sandy loam, 0 to 1 percent slopes.

Rscalante very fine sandy loam, overwashed, 0 to 1 percent
slopes.

Tscalante fine sandy loam, 0 to 1 percent slopes.

Ioscalante fine sandy loam, hummocky, 0 to 1 percent slopes.

Hscalante fine sandy loam, eroded, 0 to 1 percent slopes.

Tscalante fine sandy loam, overwashed, 0 to 1 percent slopes.

Escalante silt loam, overwashed, 0 to 1 percent slopes.

Tscalante-Heist fine sandy loams, 0 to 1 percent slopes.

The decreaser grasses, such as giant wildrye, alkali
bluegrass (Poa juncifolia), alkali sacaton (Sporobolus
airoides), Indian ricegrass, needle-and-thread, western
wheatgrass, and sand dropseed, make 40 to 50 percent of
the climax vegetation on this site. DBrowse decreasers,
such as common winterfat, bud sagebrush, and fourwing
salthush may be as much as 25 percent.

The cover may be 10 to 15 percent of increaser grasses,

such as inland saltgrass (Distichlis stricta), bottlebrush
squirreltail, galletagrass, and Sandberg bluegrass. In-
creaser forbs, such as scarlet globemallow, are only 2
percent. Browse increasers, such- as shadscale saltbush,
big sagebrush, rubber rabbitbrush, and black greasewood
(»S?w?"cobat'uns- vermiculatus), are 10 to 25 percent.

Comimon invaders are halogeton (Halogeton glomer-
atus),, tambling Russian-thistle, foxtail barvley (Hordewm
jubatum), povertyweed ([vae axillaris), annual weeds,
three-awn, horsebrush, and yellowbrush.

At the time this survey was made, all of the range was
in fair to poor condition and the vegetation consisted
largely of the invaders.

Table 9 gives estimated yields and management sug-
gestions for this range site.

SEMIDESERT ALKALI FLATS RANGE SITE

The soils in this range site ave relatively deep alluvial
and lake-laid deposits that are moderately fine to medium
In texture.

Most of these soils are strongly affected by salts, alkali,
or both. They are high in lime. The water-holding
‘capacity is moderate to high, but little moisture is avail-
able for plant use because the penetration of water and
roots through the profile is severely restricted. The ero-
sion hazard is generally slight, but in some places it is
severe. A good cover of vegetation should be maintained
at all times.

These soils occur in the nearly level old lake basin.
Where the surface has been reworked by the wind, hum-
mocks and low dunes are present. IElevations range from
5,000 to 5,200 feet.

The soils in this range site are—

Antelope Springs silt loam, slightly alkali affected, 0 to 1 per-
cent slopes.

Antelope Springs silt loam, overwashed, slightly alkali af-
fected, O to 1 percent slopes.

Antelope Springs silt loam, moderately alkali affected, 0 to 1
percent slopes.

Antelope Springs silt loam, overwashed, moderately
affected, 0 to 1 percent slopes.

Beryl very fine sandy loam, strongly saline-alkali
0 to 1 percent slopes.

Beryl very fine sandy loam, strongly saline-alkali
hummocky, 0 to 1 percent slopes.

Beryl soils-Dune land association,

Bullion silty clay loam, 0 to 1 percent slopes.

Navajo silty clay, moderately alkali affected, 0 to 1 percent
slopes.

Uvada loam, 0 to 2 percent slopes.

Uvada silt loam, overwashed, 0 to 1 percent slopes.

Uvada silt loam, 0 to 1 percent slopes.

Uvada and Antelope Springs soils, 0 to 1 percent slopes.

Uvada and Antelope Springs soils, huminocky, 0 to 1 percent
slopes.

Uvada, Antelope Springs, and Heist soils, 0 to 1 percent slopes.

Uvada, Antelope Springs, and Crestline soils, 0 to 1 percent
slopes.

Uvada soils-Dune land association.

alkali
affected,

affected,

The Heist soil and the Crestline soil, each of which is
mapped in an undifferentiated group with Uvada and
Antelope Springs soils, are in the Semidesert sandy loam
range site. As 16 is not practical to separate them, and
as each is only a small part of the group in which it is
mapped, both are included in this range site.

The climax vegetation on this range site is 25 to 35
percent decreaser grasses, such as alkali sacaton, alkali
bluegrass, Indian ricegrass, bottlebrush squirreltail, and
giant wildrye. From 10 to 15 percent is decreaser
shrubs, such as common winterfat, Gardners saltbush,
and fourwing saltbush.

Less than 10 percent of the cover is increaser grass,
mostly inland saltgrass. A trace of increaser forbs, such
as scarlet globemallow, bassia (Buassia hyssopifolia), and
pickleweed (AlWenrolfew occidenialis), ave present. In-
creaser shrubs are 40 to 55 percent of the cover; they
include black greasewood, shadscale saltbush, gray molly
(K ochia vestita), rubber rabbitbrush, big sagebrush, and
yellowbrush.

This site is commonly invaded by halogeton, tumbling
Russian-thistle, horsebrush, three-awn, foxtail batley,
annual weeds, and povertyweed.

At the time this survey was made, all of the range was
in fair to poor condition and the vegetation consisted
largely of the invaders.

Table 10 gives estimated yields and management sug-
gestions for this range site.

MISCELLANEOUS LAND TYPES

These miscellaneous land types have very little if any
use for intensive agriculture or for range. All have some
use as a home for wildlife, as recreation sites, or as
watersheds. Some materials for construction can be ob-
tained from Dune land and Rough broken and stony
land. Some of the juniper trees on Rough broken and
stony land can be used for fenceposts.
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The miscellaneous land types that have little use for

range are—

Dune land.
Playas.

Rough broken and stony land.

Salts and Alkali

Most soils of the arid and semiarid regions contain at

least small quantities of soluble salts, alkali, or both.

In

some soils these constituents are highly concentrated and

toxic to plants.
The soluble
several -sources.

salts that accumulate In soils come from
Most of them had their

origin in the

decomposition of soil minerals and rocks through weath-

er iﬂ g processes.

In humid regions, the more soluble

pr oducts of decomposition are usually removed from the

rooting zone by percolating rainfall.

In more arid re-

gions, Swhere the rainfall is low and evaporation is high,
the highly soluble salts may remain in the rooting zone
In addition, many low- lying

and become a problem.
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areas receive salty runoff or seepage. The shallow per-
colation and surface evaporation of such water usually
results in a further increase of soluble salts in or on the
soils. In areas that have a high water table, water may
rise in the soil by capillary fwtlon, bringing dissolved
salts with it. Solub]e salts are readily dissolved in water
and may move in solution to any part of the soil profile.
When the proportion of salts of sodium in a soil is
high in relation to that of the salts of calcinm or mag-
nesium, an exchange of the sodium for calcium or mag-
nesium oceurs on the surface of the clay particles: Soil
clay that has a high percentage of sodium on the surface
tends to swell and disperse. Pore space, er me%blhty
and aeration ave decreased. Such a soil is “puddled.”
The particles are packed so closely together that move-
ment of water, air, and plant roots is restricted. A soil
that has 15 percent. or more of sodium on the surface of
the clay is generally strongly or very strongly alkaline
(reaction is p]T 8.5 or more) and is called an alkali soil.
A soil that contains excess soluble salts but not alkali
is called a saline soil. The effect of soluble salts de-

TaBLe 9.—Yields, use, and management of Semidesert limy flats range site

Range condition_ .__________..___ Excellent Good Fair Poor
Usable forage Favorable 320 to 200 200 to 130 130 to 80 80 to 15
produced (lb. years.
per acre when
air dry):
Unfavorable 150 to 75 100 to 50 60 to 40 40 to 2
years.

Indications of range readiness.._._

Alkali sacaton is in the boot stage; bud sagebrush is in two-thirds to full leaf; Indian ricegrass is 6
inches tall; sand dropseed is in the boot stage.

Best grazing season.________

Proper or safe use of key manage-

ment gpecies.

Winter.

Alkali sacaton______._____ 509,
Indian ricegrass_ ... ... 509,
Common winterfat_______ 509,
Bud sagebrush.__________ 40%

Alkali sacaton_____...__. 509, | Alkali sacaton_________ 409,
Indian ricegrass. .. _.._-. 509, | Indian ricegrass______. 409,
Common winterfat. _____ 509, | Common winterfat____ 409,
Bud sagebrush_______.__ 409, | Bud sagebrush__.______ 30%
Inland saltgrass_._.______ 309, | Inland saltgrass___._._.__ 209,
Shadscale saltbush.______ 209, | Shadscale saltbush_____ 109,

Rotation-deferred system to be

used.

Use system of 3 pastures or more,
and defer each pasture at
least every third year.

Use system of 4 pastures or more, and defer each pasture every
other year.

Range seeding_ . ___________

Noneneeded - - - oo

This is a hazardous site for seeding by present methods. Water
conservation measures should be used when seeding trials are
made. Seed Indian ricegrass (10 lb. per acre), or alkali sacaton
(4 Ih. per acre), or sand dropseed (2 lb. per acre).

Development of water for
stock.

live-

Use ponds; use wells with troughs; haul water.

Fencing._ .o eeoomoooo_ .

Fence to control trespass; use cross fences to provide for rotation-deferred grazing of cattle.

Control of undesirable-plants

Noneneeded_ __ ... _______

Noneneeded_ . oo ____ None needed.

Salting__ . _..______

None needed.
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TaBLE 10.— Yields, use, and management of Semidesert alkali flats range site

Range condition_ ... Excellent Good Fair Poor
Usable forage Favorable 125 to 50 60 to 35 40 to 10 15 to 0
produced (1b. years.
per acre when
air dry):
Unfavorable 50 tc 25 30 to 20 20 to b 5to0
years.

Indications of range readiness_____ [
5 inches tall.

Alkali sacaton is in the boot stage; bottlebrush squirreltail is in the boot stage; Indian ricegrass is

Best grazing season. ... ... Winter.
Proper or safe use of key | Alkalisacaton___.__._..__ 50% | Alkali sacaton_ ... .____ 509 | Alkali sacaton_____.___ 409,
management species. Indian ricegrass__.____.__._ 50% | Indian ricegrass.__.____._ 509 | Indian ricegrass..____. 409,
Common winterfat_.._.___ 509, | Common winterfat. _____ 509, | Common winterfat____ 409,
Fourwing saltbush_______ 50% | Fourwing saltbush_______ 50% | Fourwing saltbush_____ 409,
Inland saltgrass_________ 209 | Inland saltgrass______. 109,
Shadsecale saltbush_______ 209, | Shadscale saltbush____. 109,

Rotation-deferred system to be

used. .
every third year.

Use system of 3 pastures or more,
and defer each pasture at least

Use system of 4 pastures or more, and defer each pasture every
other year.

Range seeding_ - - .o~

None needed . __ .. ____-_

This is a hazardous site for seeding by present methods. Water
conservation measures should be used when sceding trials are
made. Seed alkali sacaton (4 1b. per acre).

Development of water for live-
stock.

Use ponds; use wells with troughs; haul water.

Fencing - oo

Fence to control trespass; use cross fences to provide for rotation-deferred grazing of cattle.

Control of undesirable plants_ - ___

None needed _ .- oo

None needed_____ .. __ . ________ None needed.

Salting o None needed.

pends on the amount and composition of those present.
When the proportion of calcium and magnesium is high
and that of sodium is low, the salts do not have a detri-
mental effect on the soil. For the most part, such a soil
is fairly well aggregated, porous, and permeable. Large
amounts of soluble salts, however, directly affect the
growth of plants. Soluble salts have strong attraction
for water, and this makes it more difficult for plants to
absorb moisture. If the salt content becomes too high,
water may even be withdrawn from the plant root, and
the plant will wilt and probably die. Saline soils, theve-
fore, need more water than nonsaline soils to retwrn the
same crop yield.

Plants affected by excess salts are usually stunted and
have burned leaf tips. Crop quality is generally inferior
to that on nonsaline soils. Strong concentrations of
sodium also interfere with calcium absorption by plants.
Some plants are more sensitive to salinity than others.
Significant differences by variety and even by strain of
plant have been observed.

If an excess of soluble salts and an excess of alkali
occur together, the soil is saline-alkali. Concentrations

of these can have extreme effects on plant growth, and
the soil may be especially difficult or expensive to im-
prove.

In mapping soluble salts, alkali, or both, considerable
variation may be found within short distances. The four
general classes for content of alkali or content of salts
are the following:

Class 0: Soils free of excess salts or alkali. Practically
no crops arve inhibited by or show evidence of injury
from excess of salts or alkali.

Class 1: Soils slightly affected by salts or alkali. The
growth of sensitive crops is inhibited, but that of salt-
tolerant crops may not be.

Class 2: Soils moderately affected by salts or alkali.
Crop growth is inhibited, and no crop does well.

Class 3: Soils strongly affected by salts or alkali.  Only
a few highly tolerant kinds of plants survive.

Salinity classes are based on percentage of soluble
salts, calculated on a basis of dry soil weight or on the
electrical conductivity of the saturation soil extract.
Alkalinity classes are based on the velative effect on plant
growth. ‘
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Table 11 gives the approximate limits of various
classes of salinity and alkalinity that were used in describ-
ing soils in the Beryl-Enterprise Area.

TaBLr 11.—Classes of salinity and alkalinity

Salinity Alkalinity
Class Flectrical con- | Relative
Soluble salts duetivity of effect on
saturation ex- plant
tract at 25° C. growth
Mitlimhos per
Percent centimeler
Free oo ________. 0t00.15-____ O0tod.___.____ Too small
to be sig-
nificant.
Slightly affected____| 0.15 t0 0.35___{ 4 to 8________ Slight.
Moderately affected_| 0.35 to 0.65___| 8 to 15_______ Moderate.
Strongly affected____| More than More than 15_| Severe.
0.65.

The problems of soluble salts and alkali are concen-
trated in the nearly level, lake basin part of the Beryl-
Enterprise Area. The problem increases in severity from
the higher lying outer basin rim toward the lower center
part. On the outer rim, thie chief problem is the presence
of slight amounts of alkali or both salts and alkali in
the subsoil of the Antelope Springs, Bullion, Beryl, and
Bscalante soils. Neither the Antelope Springs nor the
Bullion soils contain gypsum, and their improvement
would probably be hastened by adding gypsum or sulfur
together with manure and by periodic deep leaching.
Because these soils are slowly permeable and the alkali
is in the subsoil, improvement would be gradual. In
contrast to the slowly permeable Antelope Springs and
Bullion soils, the moderately permeable Beryl and Esca-
lante soils are readily improved by periodic deep leach-
ing alone. Some gypsum that is present naturally in
these soils assists in this improvement,

In intermediate positions in the basin arvea, the alkali
content of the Antelope Springs series is moderate. Most
of it is in the subsoil but some is closer to the surface.
In about the same arvea, the Beryl soils are both strongly
saline and strongly alkali. To improve the moderately
affected Antelope Springs soils, large applications of
gyvpsum or sulfur and manure will be required together
with periodic deep leaching. Because of the slow per-
meability of these soils, considerable time will be needed
for the chemical reaction. On the other hand, the Beryl
soils, which are strongly saline and strongly alkali,
should be much more quickly and easily improved. They
are moderately permeable soils and contain considerable
gypsum.

The strongest concentrations of salts and alkali are in
the lowest parts of the basin, principally in the Antelope
Springs and Uvada soils. These Antelope Springs soils
are moderately to strongly saline and strongly alkali,
and the Uvada soils are both strongly saline and strongly
alkali.  Very heavy applications of gypsum or sulfur
and manure would be required over a prolonged period
of time. However, these soils are slowly or very slowly
permeable, and it is questionable if these amendments
would be more than partly effective.

533664-—60——3

Istimates of the amounts of chemical amendments
needed to improve saline, alkali, or saline-alkali soils can
be seen in table 12. Table 13 shows, for a few soils
located throughout the affected area, the relation of salts
and alkali concentration to the principal kinds of vege-
tative cover. This table illustrates the magnitude of the
problem of improving these soils. Fairly reliable im-
provement estimates should be possible, but any given
area to be veclaimed should be tested before treatment.
The permeability of the soil indicates how effective deep
leaching is likely to be. If the permeability is very slow,
improvement is improbable, or 1t will be extremely slow.
If the permeability is satisfactory, periodic deep leaching
alone can correct a problem of excess soluble salts.

TasrLe 12.—Amounits of gypsum and sulfur required to
replace indicated amounts of exchangeable sodium !

Exchange- Gypsum Sulfur
able (CaS0,4-2H,0) ®)
sodium
meq. per 100 Tons per Tons per acre- Tons per Tons per acre-
gm.ofsol acre-foot 2 6 inches 2 acre-foot 2 6 inches?
| S 1.7 0.9 0. 16
2 3.4 1.7 . 64 . 32
3 5.2 2.6 . 96 . 48
4 __ 6.9 3.4 1. 28 .64
[ 8 6 4.3 1. 60 . 80
6. .. 10..3 5. 2 1. 92 . 96
T e 12. 0 6.0 2. 24 1.12
- S 13.7 6.9 2. 56 1. 28
12 15. 5 7.7 2. 88 1. 44
100 . 17. 2 8. 6 3. 20 1. 60

! Besed on “Diagnosis and Improvement of Saline and Alkali
Soils,”” U.8. Salinity Laboratory, Riverside, Calif. (15).

? Tlach acre-foot contains approximately 2,000 tons of soil, and
cach acre-6 inches contains approximately 1,000 tons of soil.

The foregoing process of salinity reduction can be up-
seb, however, if dispersion of the soil occurs and the per-
meability is reduced. The clue to this possibility is given
by the percentage of exchangeable sodium. The higher
the percentage of exchangeable sodium and the finer the
texture of the soil, the more likely it is that soil disper-
sion will' occur. The addition of gypsum, or sulfur if
lime is present, is the means whereby the amount of ex-
changeable sodium is reduced and its soil-dispering
offects are minimized. Gypsum is slightly soluble, and
upon solution it provides calcinm to replace the ex-
changeable sodinm. In soils that contain enough free
lime, as all the problem soils in this avea do, sulfur does
the same thing as gypsum. It is converted to gypsum
by a slower chemical process that depends on sulfur
oxidation by microbes living in the soil.

Assuming complete replacement of the sodium on the
clay by the calcium from gypsum, 1.7 tons of gypsum
are required to replace each milliequivalent (meq.) of
exchangeable sodium per acre-foot of soil. Complete
replacement, however, is not necessary and may be im-
possible. Reducing the exchangeable sodium to a safe
margin of about 10 percent of the cation exchange
capacity should be suflicient in most soils. Thus, the
gypsum requirements for an acre-foot of soil with a con-
tent of 4 milliequivalents of exchangeable sodium and 40
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TaBLE 13.—Data from selected samples of saline and alkali soils '

[Where no figure is given, information was not recorded]

Reaction?
Cation
Soil Depth | Satura- exchange| Ixchangeable Gyp- | Permea-
tion Satu- | 1:5sus- [eapacity sodium sum?3 bility ¢
rated | pension
paste
Antelope prmgs silt loam (NEXNWY sec. 29, T. 0 )
358, R. 15 W.): Inches Percent pH pH Tgoq'g%r ng'ggf.r Percent ng’g%f plezlcf:l:;r
(a) Bare soil between shrubs_ . ____ __.______ 0-2 25. 3 81 9.1 21. 6 0. 92 4.2 0 0. 02
2-5 32. 3 7.7 8 6 30. 6 . 69 2.3 0 . 16
5-10 51. 2 7.8 8 6 35. 2 . 58 16 0 3.6
10-14 49. 5 7.8 8. 6 28. 7 . 51 1.7 0 3.9
14-28 52.0 8.0 8 7 15. 9 . 82 5.1 0 7.1
28-33 45. 2 8.0 8 8 11. 5 1. 18 10. 2 0 59
33-48 36. 8 7.9 9.0 11. 2 1. 28 11. 4 0 2.4
(b) Under greasewood plant 9 feet from
sample (&) oo 0-2 38.0 8.7 10. 1 22, 4 8 15 36. 3 0 27
2-6 27. 4 9.1 10. 3 25. 1 12,19 48, 6 0 ...
6-13 51.0 9.0 10. 3 31. 8 17. 07 53. 7 0 5,002
13-22 71. 7 8.6 9. 8 16. 8 7.90 46. 9 1.2 .03
22-30 56. 4 83 0. 5 13. 9 5. 62 40. 6 ® L12
30-38 46. 5 8 2 9.5 11. 4 4. 96 43. 4 ® 30
38—44 45. 5 8. 2 9.5 12. 2 5. 35 43. 8 0 . 23
44-52 43.7 8 2 9.6 14. 4 5 72 39. 7 0 26
Uvada loam (SE¥SW, sec. 9, T. 35 8., R. 15 W.):
(a) Bare soil between ShrubS. - -l 0-2 20. 9 8.6 9.9 13. 4 3. 35 24. 9 0 .04
2-5 22. 6 85 9.0 16. 1 5. 02 31.3 0 .04
5-13 70. 0 8. 8 10. 0 30.0 18. 39 61. 3 0 . 002
13-19 57. 4 9.0 10. 1 19. 3 14, 56 75. 6 () . 004,
19-34 49. 1 8.5 9.5 12. 5 8. 78 70.0 ®) 3.2
(b) Under greasewood plant 24 feet from
sample (Q) oo aLs 0-1 47. 3 8 7 9.9 14. 5 5. 28 36. 4 0 2. 4
1-3 27.9 9.1 10. 1 14. 6 6. 95 47. 4 0 .27
3-6 24. 3 9.0 10. 2 16. 0 8 10 50. 8 0 . 01
6-14 73.1 9.5 10. 3 319 26. 04 81. 6 0.5 5,002
14-23 79. 8 9.5 10. 2 25. 7 19. 06 74.0 ®) 5,003
234 48 8 8. 4 9. 4 11. 55 9. 55 82. 6 ) 1.1
Navajo sil\tze; clay (NEX4SW sec. 12, T. 36 8., R.
16 W.):
(a) Bare soil between shrubs__ . ___ ... ______ 04 39. 7 7.6 8.7 30. 5 . 53 1.7 0 1.2
4-10 54. 4 7.7 8. 8 28. 9 .74 2.5 0 . 87
10-30 42, 2 7.8 8.7 30.0 2.76 9.2 0 . 05
30-48 45. 6 8.0 9.1 27. 8 7. 33 26. 4 0 5,008
(b) Under greasewood plant 3 feet from sam-
ple (&) o oo 0-4 42,7 85 9.7 27. 1 8 18 30. 4 0 5,002
4-10 49. 5 8 6 0.7 19. 2 10. 08 34. 6 0 5,001
10-30 54. 6 8. 3 9.5 18. 5 7. 68 26. 9 0 5,001
30-48 49. 4 7.7 8 2 28. 7 5. 26 18. 3 4.9 . 47
Beryl vcrv ﬁn(, sandy loam (SWSW sec. 16, T.
348, 6 W,
(a) Bm(, soil between shrubs. - _____________ 0-3 31,2 81 8.7 21. 6 7. 64 35. 5 17. 7 .39
3-20 34.9 8. 2 9.2 23. 2 8 64 37.2 .6 .28
20-34 26. 4 7.8 87 16. 5 8. 04 48 7 2.0 7.1
(b) Under greasewood phmt 18 inches from ‘
sample (&) oo ouo oL 0-3 30. 4 9.2 10. 1 17. 6 8. 17 46. 4 .7 .28
3-20 33. 5 9.1 10. 0 22. 8 11. 23 49. 3 ®) . 16
20-34 33.2 7.7 85 18. 5 6. 23 33.7 2.0 29
(¢) Under hig rabbitbrush plant 15 inches
from sample (b) ..o ______ 0-3 35. 5 7.8 8.6 20. 6 5. 55 27.0 6: 8 1.7
3-20 34. 5 7.9 9.3 21. 0 6. 23 29. 6 ® .13
20-34 33. 3 7.8 87 15,7 5. 90 37. 6 ® 3.6
(d) Under shadscale plant 15 feet from sam-
ple (O oo 0-3 33. 2 7.9 87 15. 4 4. 03 26. 2 3.9 2. 8
3-20 35.2 8. 1 9.2 16. 8 6. 75 40. 1 ® .16
20-34 41, 7 7.6 8. 4 19. 0 5. 66 29. 7 2.1 2 5

1! Analyses by M. Fireman and L. W. Healton, U.S. Salinity

Laboratory, Riverside, Calif.
2 Determined by glass-electrode method.
3 Determined by acetone method.

4 Disturbed soil samples.
inches of water had passed through soil.
5 These samples were measured after 2 weeks, although 6 inches
of water had not yet passed through the soil.

& Trace.

The measurement was made after 6
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percent sodium saturation would be the replacement of
3 milliequivalents of sodium and a reduction to 10 per-
cent exchangeable sodium. Table 12 shows that 5.2 tons
of gypsum or 0.96 tons of sulfur would be required to
replace 8 milliequivalents of exchangeable sodium. Simi-
lar estimates can be made for other layers in the soil to
estimate the total amount of gypsum or sulfur needed
to reclaim the profile to any desired depth.

Where gypsum is already present in the soil, less will
need to be added. An estimate of this reduction in tons
of gypsum per acre-foot of soil can be made by multi-
plying the milliequivalents of gypsum per 100 grams of
so1l by the factor 1.72.

Because of saline irrigation waters, high water table,
slow permeability, or need to grow crops while improve-
ment is underway, it may not be economically possible
or desirable to maintain low salinity. In such cases, a
certain amount of salinity is permissible if a proper
selection of crops is made. The following tabulation will
help in making such use and malndement decisions,

The crops within each group are listed in order of
decreasing salt tolerance according to electrical con-
ducthty (EC x 10%) wvalues. These values show the
electrical conductivity of the saturation extract of the
soil in millimhos per centimeter at 25° C. The con-
ductivity values represent the salinity level at which a
50 percent decrease in yield can be expected, as compared
to the yield on nonsaline soils under otherwise similar
growing conditions. For example, moderately tolerant
forage crops such as white sweetclover would have a salt
tolerance nearer to conductivity value 12, but the salt
tolerance of tall meadow- oatgrass would be nearer to 4.
In most instances, these data are based on field plot
trials, in which crops were grown on soils that were
artificially adjusted to various salinity levels.

Field crops:
Good salt tolerance (BHC x 103 = 16 to 10).
Barley for grain.
Sugar beets,
Milo.
Rape.
Moderate salt tolerance (EC x 103 = 10 to 6).
Rye for grain,
Wheat for grain.
Oats for grain.
Sorghum for grain.
Field corn.
Poor salt tolerance (EC x 103 = 4).
Field beans.
Vegetable crops:
Good salt tolerance (EC x 103 =
Beets.
Kale.
Asgparagus.
Spinach.
Moderate salt tolerance (EC x 103 = 10 to 4).
Tomato.
Cabbage.
Lettuce.
Sweet corn.
Potatoes (White Rose).
Carrots.
Onions.
Peas.
Squash.
Cucumber,
Poor salt tolerance (EC x 103 = 4 to 3).
Radish.
Celery.
Green beans.

12 to 10).

Forage crops:

Good salt tolerance (EC x 10% == 18 to 12).
Alkali sacaton.
Saltgrass.

Canada wildrye.
Beardless wildrye.
Barley for hay.
Birdsfoot trefoil.

Moderate salt tolerance (EC x 103 = 12 to 4).
‘White sweetclover.
Yellow sweetclover,
Perennial wildrye.
Strawbherry clover,
Sudangrass.

Hubam clover.
Alfalfa,

Tall fescue.

Rye for hay.
‘Wheat for hay.
Oats for hay.
Orchardgrass.

Blue grama.
Meadow fescue.
Reed canarygrass.
Big trefoil.

Smooth bromegrass.
Tall meadow oatgrass.

Poor salt tolerance. (EC x 103 = 4 to 2).
White dutch clover.
Meadow foxtail.
Alsike clover.

Red clover.
Ladino clover.

Table 14 gives the chemical analyses of the saturation
extracts obtained from the same soil samples. These
data indicate that chloride (Cl), sulfate (SO,) and
bicarbonate (HCO;) salts of sodium (Na) are probably
the most important salts in the soils of the Area. In
the Beryl soil, electrical conductivity and percentage salt
values are hlﬂ'h, but periodic deep leaching alone Svould
greatly reduce them and make some cropping possible.
On the other hand, conductivity and percentage salt
values are relatively low, at least in the upper horizons,
of the Antelope Springs and Uvada soils, and elimina-
tion of alkali (excess exchangeable sodium) is needed
to improve the soil and increase crop yields.

Irrigation

Except for range and a limited dryland wheat area
above Enterprise, all parts of the Beryl-Enterprise Area
need irrigation for agriculture. The first irrigation con-
sisted of storage and surface diversion from Shoal Creek
near Enterprise and from Pinto Creek near Newcastle,
about the turn of the century. These projects remained
small for many years. The first irrigation well was
drilled near Beryl in 1922. Pump irrigation was not
successful, however, until the introduction of electric
power and the more favorable economic conditions of
World War 11.

The fields near Enterprise are irrigated by water
stored in two reservoirs on a branch of Shoal Creek in
the mountains west of the survey limits. These reser-
voirs hold 10,250 acre-feet of water. The main recharge
is from snowmelt. The amount is extremely variable
from year to year. The reservoirs are seldom filled to
capacity. Since 1935, the quantity of water actually
distributed has varied from 1,750 acre-feet in 1946 to
6,250 acre-feet in 1937. In 10 of the years up to 1950,
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TaBLE 14.—Chemical analyses of saturation extracts from saline and alkali soils !

[Where no figure is given, information was not recorded]

Cations Anions
Soil Depth | EC? Salt con-
tent 3
Na K Ca Mg CO; | HCO; Cl S0, NOs
Antelope Springs silt loam
T A ll hes | LD | ML | MO | ML MO | ML her | M Der | ML R | LIEET | Pereent
. o . . 2, 1 tter miiion n
(a) Bare soil between shrubs.] 0-~2 0.96 | 6.40 | 1.90 1.95¢1 0.80 | 0.23 | 7.57 1.01 | 0.94 0 0.
2-5 .37 1.75 . 45 1. 37 L4400 3.01 .25 | . 0 .01
5-10 .33 1. 50 .31 1. 31 .42 | 0 301 0 |.__-__ 0 .01
10-14 .35 1. 35 .33 1. 85 .64 O 3.01 5 N 0 .01
14--28 . 40 1. 65 .15 177 .38} 0 1. 93 225 L. 0 .01
28-33 .57 3.35 18 1. 47 .38 0 2.24 | 2.29 |_._____ 0 . 01
33-48 .76 | 5.85 {_______ 1.79 341 O 2.8 | 3.30 |-.____. 0 .02
(b) Under greasewood plant
9 feet from sample (a) .| 0-2 2. 62 | 31.12 3. 90 . 86 . 89 0 28. 68 AR D U 0 .09
2-6 3.43 | 3875 |_._-.__ .74 .99 1 0 34.54 | 1.01 |...____ 0 . 07
6-13 3.24 | 36.25 |- _—___ . 69 . 88 1. 54 | 21,27 4. 57 | ... 0 .13
13-22 3.41 | 33. 87 .95 . 62 .54 1 0 7.39 | 13.71 | 129 0 .17
22-30 4.'12 | 40. 62 .95 1. 41 L7210 4.47 | 17.27 | 17. 15 0 .16
30-38 3. 84 | 36. 62 1. 85 1. 49 .66 0 3.70 | 20.83 | 12. 0 0 .12
38-44 3.43 | 32. 50 . 20 1. 31 .64 ] 0 3.70 | 19. 81 8. 23 5 .10
4452 2. 50 | 23. 50 .25 .79 .46 | 0 4.47 | 14,22 | _____ 0 .07
Uvada loam (SEX4SW!4 sec. 9,
T.358., R. 15 W.):
(a) Bare soil between shrubs.| 0-2 1. 06 | 10. 85 1. 00 1. 19 1. 25 0 10. 35 25 | 0 .02
2-5 .94 | 9.85 |-o-__ 1. 49 1.18 | 0 9. 27 L25 L 20 .02
5-13 1.69 | 1820 j____-._. .18 .32 1.22 | 11. 86 1.52 |- ____ 0 .09
13-19 9.16 | 97. 5 2.70 . 53 .60 0 8.94 1 62.99 | 24. 3 0 . 38
19-34 | 23 98 1264.0 L56 | 306 |-oo--- 0 4, 31 1197. 61 | 61. 2 5 . 86
(b) Under greasewood plant
24 feet from sample
(€ 0-1 3.78 1 34.37 | 4.85 .94 L25) O 32, 37 3.04 | 592 0 .13
1-3 2.17 | 2250 _______ .47 501 0O 20. 97 L0l L. _. 0 . 04
3-6 2,11 | 23.25 |o_..__. .07 .36 | 2.46 | 15. 72 1,01 |-e .. 0 .04
6~-14 4.04 | 43.75 |-o___ .18 .32 3081711 1.47 § -3.89 0 .21
14-23 12. 45 (140. 5 3. 55 .16 .36 | 2.93 | 11.55 | 85.34 | 32.9 3 .75
234 26. 81 |308. 0 1.95| 452 | 470| O 3.70 1225.0 | 84.0 0 1. 01
Navajo silty clay (NEMSWH
sec. 12, T. 36 8., R. 16 W.):
(a) Bare soil between shrubs_| 0-4 .33 1.26 [L_____. 1. 33 26| 0 2. 47 B TV I I 0 .01
4-10 33 1.65 |______. 1. 01 .24 1 0 2, 54 25 |o._ .. 0 .01
10-30 .30 1.65 |- . 84 .26 0 2. 31 .50 oo Lo . 0 .01
30-48 .41 3.60 |-.____. . 46 .20 O 3. 39 P P 0 .01
(b) Under greasewood plant -
3 fect from sample (a).| 0-4 2.05 | 23.00 1. 58 57 .42 . 76| 16. 57 1V U I .07
4-10 1.08 | 11. 80 .30 36 .22 1 0 11,71 .50 2.0 0 . 04
10-30 1.38 | 13.35 |ouco_- .57 .26 O 6.02 | 3.05 |-._____ 0 .05
30-48 11.62 | 92. 5 .35 3175|212 0 1.77 | 63.62 | 43. 3 0 . 47
Beryl very fine sandy loam
(SWYSWY4 sec. 16, T. 34 8,
R. 16 W.):
(a) Baresoil betweenshrubs.| 0-3 56.9 [617.5 95. 2 44. 7 6.8 0 3.23 [468.2 1272. 0 185 1. 55
3-20 | 41.3 |[437.5 | 62.8 | 3L1 5 2 0 2. 46 1304. 8 1202. 5 10 1. 21
20-34 | 30.7 [276.0 | 24.6 | 40.1 14. 6 0 2. 15 (255.0 |106. 0 4 . 61
(b) Under greasewood plant
18 inches from sample
() e 0-3 31,1 i359.0 | 45.9 .34 1.1 0 38.70 |215. 4 130. 5 0 . 80
3-20 | 354 |386.0 | 46.1 26.75 | 16. 3 1.23 | 14. 48 276:3 [114. 0 0 1. 03
20-34 | 36.5 (372.0 | 3L 25 1. 09 1.0 0 2. 00 (356.1 (100. 2 0 . 87
(¢) Under big rabbitbrush
plant 15 inches from
sample (B) - . ..o __ 0-3 69.1 {705.0 [126.0 | 72.3 | 33.3 0 7.24 |753.9 130.5 0 2. 09
3-20 | 26.9 [242.0 } 45 2 19.85 | 8. 4 0 3.08 |306.3 | 42.7 0 .71
20-34 21. 05 |168. 0 9.85 | 34.2 |______. 0 1.23 |174. 7 53. 8 0 .46
(d) Under shadscale plant
15 feet from sample
() 1 0-3 25.7 (202.0 |58.2 |42.1 8 8 0 6. 47 [120.0 | 97. 4 0 . 67
3-20 | 33.6 [291.0 | 69.2 17.9 5.0 0 3.38 |284.0 | 88.3 0 . 88
20-34 129.9 12380 {262 |72.4 |378 0 92 |304. 3 54. 5 3 1. 01

! Analyses by M, Fireman and L. W. Healton, U.S. Salinity

Laboratory, Riverside, Calif.

2 Blectrical conductivity of saturation extract in millimhos per

centimeter at 25° C,

8 Percentage of salt on a dry soil basis, calculated from cation
content and saturation percentage.



BERYL-ENTERPRISE AREA, UTAH

the quantity distributed was between 4,500 and 5,700
acre-feet. The reservoir water is owned on a share basis.
Water shares are sold and transferred separately from
the land. Since 1944, wells have been used to supple-
ment the water supply, particularly in dry years.

About 4,000 acres are partly or completely irrigated
by water from Shoal Creek. The principal crops are
potatoes, alfalfa, and barley. Row crops are furrow
irrigated ; other crops are irrigated by means of corru-
gations or strip borders. Distribution is by unlined
ditches and laterals. Many headgates are of concrete,
and others are of planks. Nearly-all are well maintained.
The Board of Control determines the amount of water
and the time of delivery for each share in the system.
The water is of good quality.

The fields near Newcastle are irrigated with Pinto
Creek water stored in Grass Valley Reservoir. In most
years, the supply is very small after June 1, and irriga-
tion is limited chiefly to alfalfa and barley. About 640
acres are irrigated, principally by means of corrugations
and strip borders. The water is of good quality.

Most irrigation water in the Area is now obtained
from wells. Pump irrigation is centered chiefly near
Garyville. Before 1940, abandoning of old wells very
nearly kept pace with the drilling of new ones, and total
pumpage probably did not exceed 4,000 acre-feet in any
year (17). Inferior and faulty equipment, equipment
failures at critical times, isolated living, and adverse
economic conditions were largely responsible. During
this time, most of the pumps were centrifugal and used
kerosene and other low-grade fuels for power.

Beginning with World War II, major changes oc-
curred in pump irrigation. Between 1940 and 1930,
about 140 new irrigation wells were installed and 12
older ones were reactivated. During this decade, pump-
irrigated land increased from less than 900 to more than
16,000 acres, and the annual pumpage increased from
about 2,600 to more than 51,000 acre-feet.

In 1950, 150 of the 190 irrigation pumps in the Area
were electrically driven turbine pumps delivering 400 to
2,500 gallons per minute, but chiefly 900 to 1,200 gallons
per minute. They consumed more than 6 million kilo-
watt-hours of electrical energy at an average cost of
slightly less than 1.7 cents per kilowatt-hour (77). The
electric pumps are not equipped with meters to measure
the actual quantity of water pumped. Pumpage esti-
mates are based primarily on the energy used seasonally
by each pump.

In 1950, the discharge of several representative wells
was checked with a Hoff current meter. By comparison
with weir measurements, this meter gives the best results
when discharge is a smooth uniform flow through a full
horizontal pipe. From discharge, pumping lift, and
energy input measurements, tests made at twelve wells
indicated 1t requires an average of 1.82 kilowatt-hours of
electricity to raise an acre-foot of water one foot (77).

Except from some shallow wells, the water used for
irrigation and domestic purposes in the Area is of good
quality. Table 15 gives chemical analyses from a num-
ber of water sources in the Area, arranged approximately
from north to south. These data indicate that the more
highly mineralized waters are in the east-central part of
the Area, in the lower basin. The best quality waters
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are in the areas recharged principally by Shoal Creek
and Crestline Wash ; the poorest are in the northern and
eastern parts of the Area. In general, the better water
comes from wells where the water table is more than 30
feet from the surface, and the least desirable waters,
from wells where the water table is less than 15 feet be-
low the surface. Throughout the Area, the most highly
mineralized waters are obtained from wells less than 100
feet deep, or from wells that have been perforated to
allow entry of water from shallow depths. Some fluctu-
ation in water quality from season to season has been
noted, particularly in the shallower wells. In wells that
are more than 100 feet deep, the fluctuations in quality
are slight and are probably the result of underground
movements to replace the water pumped during the irri-
gation season,

Permits to drill irrigation wells must be obtained from
the Utah State Engineer in Salt Lake City. At present,
no additional permits are being granted until studies
can be completed as to the changes in the water table
resulting from present pumping practices.

As nearly as can be determimed now, the recharge is
completely dependent upon rainfall in the Area and the
contributing drainages. No. outside contributing sub-
surface area is known. The exact quantity of the origi-
nal underground reservoir of water is unknown, but
estimates place it at several million acre-feet. The up-
per surface of this subterranean water is nearest the
surface in the lower basin part of the Area. It be-
comes steadily deeper to the south toward Newcastle and
Iintevprise and to the west toward Modena. At Websters
Well, a flowing artesian well just west of Table Butte,
the water table is about 4 feet from the surface. At
Garyville the depth is about 45 feet. Pumping changed
the position of the water table surface considerably be-
tween 1939 and 1949. The greatest changes have oc-
curred near Garyville, the area of greatest concentration
of irrigation wells. Throughout the pump-irrigated area
the decline was more than 2 feet, and in the most heav-
ily pumped area it was more than 8 feet.

The future of pump irrigation in the Area depends
upon the solution of. several problems. The Area is a
closed basin. It discharges ground water by flow north-
eastward past Lund beneath the valley floor, and by
evaporation and transpiration of plants where the wa-
ter table is close enough to the surface. Under natural
conditions, the exact annual recharge and discharge of
water is unknown, but studies to date indicate they are
about equal and approximately 10,000 acre-feet per year.

The movement of ground water northeastward past
Lund is suggested by water table contours of approxi-
mately 3 feet per mile under the central part of the
valley. Logs of wells near Lund indicate that most of
the sediments are clays, however, and generally poor
transmitters of water. Because of the low ground-
water gradient and small proportion of permeable ma-
terial, it has been estimated that underground discharge
from the Beryl-Enterprise Area does not exceed several
hundred acre-feet per year (76). KEstimates made by
White of losses from evaporation and plant transpira-
tion from the ground water for the area near Beryl
were about 5,000 acre-feet. Farther northeastward to-
ward Lund, the water table is closer to the surface, and
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TaABLE 15.—Chemical analyses of water in wells

[Where no figure is given,

Depth Date of Specific Total Silica
Source of water of collection con- Sodium | dissolved (8i0y)
well ductance solids
v 4}

Wells, by loeation and number: Feet ]\clylnl.hf?t”éﬁ%%.r Percent P%ffi(ﬁfr P%ltigifwfr
NWYUNE4NWY sec. 25, T. 33 8., R. 16 W., No. 1_______ June 16, 1950 . 703 61
NW/‘QSWHNW% sec. 29, T.33 S, R. 16 W, No. 1_______|._______ June 16 1950 1. 06 17 661 57
SEYSWYNEY sec. 17, T. 34 S., R. 16 W., No. 1________ 20 | June 16, 1950 174 75 1, 140 81
SEVSWYNEY, sec. 17, T. 34 8., R. 16 W., No. 2________ 65 | June 16, 1950 .50 34 344 68
SWYSWYSEY sec. 28, T. 34 8., R. 16 W., No. 1________|____.___ June 16, 1950 1. 00 18 591 70
SWHSWLSEY sec. 30, T. 34 S, R. 16 W,, No. 1________ 250 | Aug. 22, 1949 . 47 23 321 62
SWHUSWIUNWY sec. 31, T. 34 8., R. 16 W.,, No. 3______. 22 | Aug. 20, 1949 1. 22 28 687 |___ . ..
SWYSWYHSE{ sec. 3, T. 358, R. 15 W., No. 2. __._____ 350 | Aug. 22, 1949 2. 33 35 1,610 68
SWHUNEUNWI; sec. 10, T.35 8., R. 156 W, No. 1_______ 42 | Aug. 22 1949 8 21 42 5, 650 63
SWUSEYNWY, sec. 10, T. 358, R. 15 W, No. 1___..___ 271 | Apr. 25,1950 1. 78 32 1, 150 62
SWISWHSWiisec. 23, T.358,, R. 15 W,, No. 1________ 100 | Apr. 25,1950 . 66 13 407 48
NWYNWIYNWY sec. 7, T. 358, R. 16 W., No. 1_______ 95 | June 15, 1950 1. 55 13 933 63
SEVSE%SI sée. 29, T. 358, R. 16 W., No. 1_._______ 25 | Aug. 22, 1949 .78 19 362 | ____
SEUSWYSEY sec. 32, T. 358, R. 16 W., No. . 1.________ 452 | Aug. 22, 1949 .53 13 278 | -
SWYSWYSEY see. 12, T. 358, R. 17 W., No. 1_____.__ 200 | June 15, 1950 .72 20 446 66
SEVSEUuNWY see. 13, T. 358, R. 17 W, No. 1. _.___ 75 | June 15, 1950 1.77 18 1, 060 63
SEYSWYSEY sec. 4, T. 36 8., -R. 156 W., No. 1__________ 235 | Apr. 28 1950 . 84 38 538 58
SWHUNEKSEY sec. 9, T. 36 S, R. 15 W, No. 1__._..____ 170 | June 15, 1950 1. 32 20 827 39
NWlisee. 4, T.368S., R. 16 W, No. 3___.__..__________ 144 | June 15, 1950 .43 18 276 48
NEY see. 5, T. 36 S., R. 16 W., No. 9_____ e 200 | June 15, 1950 .99 10 566 45
SWYSISEY see. 13, T. 36 S, R. 16 W., No. 1_________ 207 | May 10, 1950 62 15 382 33

g SWLUSWISW i see. 1, T.378,, R. 17 W, No. 1________. 438 | June 13, 1950 50 20 316 47

prings:
l\%lodena town supply 3 | Oct. 3,1939 |.______.__. 46 | 79
Sand Spring. _ o _|oo__l_ Apr. 24, 1950 . 55 13 282 19
Newecastle town supply - - o - ecaaaoo June 15, 1950 . 83 29 533 45
Enterprise town supply . _ . Ll |ecaiai-- June 13, 1950 . 30 25 217 55
t Based on table in “27th Biennial Report of State Engineer, 1951 (9). Class 1 water can be used safely on all soils. Class 2

July 1948 to June 30, 1950’ (11) by Joseph M. Tracy, State Iingi-
neer. Analysis by the U.S. Geological Survey unless otherwise
indicated.

2 Aceording to standards proposed by J. P. Thorne and D. W.
Thorne, ‘Irrigation Waters of Utah,” Bulletin 346, Utah Agri-
cultural Experiment Station and Soil Conservation Service, June

discharge of ground water by evaporation and plant
transpiration 1s greater. The total discharge from these
sources is thus believed to be about double White’s esti-
mates, or about 10,000 acre-feet per year.

Inasmuch as annual discharge very nearly equals re-
charge under natural conditions, pumpage to date has
been taken chiefly from the original accnmulated water
storage in the valley fill. Not all of this pumpage has
been net loss, however, for seepage losses have returned
some pumped water to the underground reservoir. Al-
though current pumping rates cannot be maintained in-
definitely, there is no danger of an early or sudden
exhaustion of ground water unless the pumping rate is
increased greatly above that of 1950. Pumping at 1950
rates would require approximately 20 years to exhaust
1 million acre-feet of water, and there are probably sev-
eral million acre-feet of water in the underground reser-
voir. At present, the. water table in the pumping dis-
trict is declining less than 2 feet per year. The
increased pumping energy needed is the principal factor
in the increasing cost. In time, this cost could be con-
siderable unless electricity rates are reduced. In addi-
tion, entry of poorer quality water is also a possibility,
especially from the shallower wells, if the water table
continues to decline. There may also be some decreases
in crop yields. On the other hand, the development of

water can cause salt problems where drainage is poor and leaching of
residual salts from previous irrigations is not consistently practiced.
Class 3 water can be used with crops having moderate to high salt
tolerance on soils of moderate permeability and with irrigation
practices that provide some leaching. Class 4 water can be used
only on highly salt-tolerant crops growing on moderately permeable;,

economical chemicdl processes to remove excess salts
from water might make more instead of less water
available and result in even higher yields.

Descriptions of the Soils

In this section, the soils and miscellaneous land types
of the survey Area are described, and some character-
istics that affect their use and management are sum-
marized. The range site and capability unit of each
soil when it is not irrigated are given. If the soil is
irrigated or is suitable for irrvigation, its capability unit
under irrigation is given. More detailed information
about the use, management, and productivity of the soils
and land types in each capability unit or range site is
given in the sections, Management of Irrigated Soils,
and Range Management.

The location and distribution of the individual soils
are shown on the detailed soil map in the back of this
report. The approximate acreage and proportionate
extent of each soil are given ih table 16,

Antelope Springs series

The soils of the Antelope Springs series were derived
from deep deposits of reddish-brown, medium textured
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Calcium Magnesium Sodium Bicarbonate Sulfate Chloride Fluoride Nitrate Total
(Ca) (Mg) (Na) (HCO3) (80y) (9} (F) (NO3) hardness Class?
as CaCOs
FParts per Parts per Parts per Parts per Parts per Parts per Parts per Parts per Parts per
million million million million million million million million million

38 7.8 190 245 166 17 oo 2.5 127 | 2B

132 28 43 205 133 160 | . ________ 6.9 444 1 2A
55 22 318 482 195 219 1.9 9.1 228 | 2B
42 15 40 166 57 39 L0 0 166 | 1A

118 23 39 159 66 194 | ... __. 2.6 389 | 2A
54 11 25 166 64 20 .5 2.7 180 | 1A

137 20 77 186 183 172 | 6. 6 424 | 2A

183 92 206 208 628 318 .3 11 835 | 3A

568 317 917 254 1,750 1,900 .2 5.2 252 | 3B

152 62 136 190 344 295 2 .5 634 | 3A
75 24 20 175 79 T3 |- 15 286 | 1A

212 37 45 220 149 307 3 11 681 | 2A
83 16 29 200 41 88 | .. 6. 4 273 | 2A
66 14 15 176 20 66 (.. __________ 5.3 222 (1A
84 17 31 160 57 110 | _____ 2.2 280 | 1A

221 41 73 126 110 435 4 57 720 | 3A
81 16 77 310 69 68 | __ 16 268 | 2A

166 30 62 340 60 144 1 158 538 | 2A
53 11 18 176 15 37 oo 6.9 178 1 1A

132 25 22 197 55 177 .2 13 432 | 2A
72 24 22 222 71 49 | .. 16 278 | 1A
64 12 24. 250 16 25 |oeooioioo 4. 6 209 | 1A
53 5 60 |- 53 60 | __ * 133 ..
65 13 15 160 20 64 | ._ 6.9 216 | 1A
83 31 61 388 54 65 2 2.5 334 | 2A
33 9.4 18 164 6. 12 6 1.2 121 | 1A

well-drained soils under careful irrigation and soil management
practices. Class 5 water is generally unsuited for use except under
very special conditions.

Water in subclass A contains less than 4 percent exchangeable
sodium at equilibrium, which should cause no difficulty from
accumulation of sodium in irrigated soils. Water in subclass B
contains between 4 and 8 percent exchangeable sodium at equilib-

to moderately fine textured alluvium that overlie older
basin sediments. The parent alluvium is derived chiefly
from rhyolite, andesite, basalt, granite, sandstone, lime-
stone, and other rocks. Thin deposits of new alluvium
are occasionally added to these soils by runoff from
higher areas. The watercourses are intermittent and
very shallow. The vegetation is mainly greasewood and
shadscale.

The Antelope Springs soils are deep, well drained,
and nearly level. The surface soil is reddish brown,
slightly hard, and granular. The subsoil is reddish
brown and hard and has a subangular blocky structure.
The substratum is pinkish white, hard, and generally
massive. In a few areas, dark-colored horvizons of an
older buried soil are present in the subsoil and sub-
stratum. In some areas, a ‘dark-colored overwash has
been deposited on the surface.

These soils are calcareous to the surface. The highest
areas are slightly affected by alkali, chiefly in the sub-
soil. The areas at intermediate elevations are moder-
ately affected by alkali. The lowest areas are both
strongly saline and strongly affected by alkali. There
is very little or no gypsum in the profile.

In the Beryl-Enterprise Arvea, the Antelope Springs
soils occupy considerable areas on the valley floor. They
are associated principally with the Uvada soils.

rium. In poorly. drained, fine-textured soils that do not contain
gypsum or lime, when small quantities of water are applied each
rrigation, sodium may accumulate, but usually nat in quantities
that will cause serious injury to crops.
2%nalyses furnished by the State Chemist of Utah.
race.

Antelope Springs silt loam, slightly alkali affected,
0 to 1 percent slopes (Aa).—This soil occurs in the higher
parts of the basin. It is associated principally with
soils of the Beryl, Escalante, and Heist series. A repre-
sentative profile in an area free of vegetation follows:

0 to 3 inches, silt loam crust; pink and soft when dry, brown
and very friable when moist; moderately calcaveots; mod-
erately alkaline ; platy structure, vesicular.

3 to 6 inches, silty clay loam; reddish brown and slightly
hard when dry, dark reddish brown and friable when moist;
moderately caleareous; moderately alkaline; granular struc-
ture,

6 to 13 inches, clay loam; reddish brown and hard when dry,
darker reddish brown and firm when moist; very strongly
calcareous; moderately alkaline; subangular blocky strue-

ture.
13 to 18 inches, clay; brown and hard when dry, brown and
firm when moist; very strongly caleareous; moderately

alkaline; massive to subangular blocky structure.

18 to 48 inches -, clay; pinkish white and hard when dvy,
light brown and firm when moist; very strongly calcareous;
moderately alkaline; massive to subangular blocky strue
ture.

Stratification of the subsoil and parent material varies.
The texture of the subsoil and substratum ranges from
silt loam to light clay. In some places the subsoil and
substratum contain dark-colored hovizons of material like
that of buried Red Rock soils.
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TaBLr 16.—Approximate acreage and proportionate extent of the soils mapped
Map » Map
symbol Soil Area Extent || symbol Soil Area | Extent
Aa Antelope Springs silt loam, slightly Acres Percent Mo Modena slit loam, overwashed, 0 to 1 Acres Percent
alkali affected, O to'l perecent slopes_.| 2, 583 percent slopes. - _________________ 614
Ao Antelope Springs silt loam, over- Ms Mosida fine sandy loam, 0 to 1 per-
washed, slightly alkali affected, O to cent slopes. - _______________.__ 4,013 1.0
1 percent slopes . _________ 782 L2 ] Mt Musinia silty clay loam, 0 to 1 percent
Am Antelope Springs silt loam, moder- slopes oL 201 .1
ately alkali affected, 0 to 1 percent Na Navajo silty clay, moderately alkali
SlOPeS .- - v oo 8, 585 2.2 affected, 0 to 1 percent slopes_ __ __ 287 .1
Ar Antelope Springs silt loam, over- Ne Neola sandv loam, 0 to 3 percent
washed, moderately alkali affected, slopes. . ... 27, 095 7.1
0 to 1 pereent slopes____.____._____ 1,514 .4 || Nh Neola sandy loam, hummocky, 0 to 5
Be Berent loamy fine sand, 0 to 2 percent percent slopes _ - ______.__________ 1, 029 .3
slopes . - o .o _____ 2, 302 .6 || Nk Neola stony sandy loam, 2 to 7 per-
Bf Beryl very fine sandy loam, 0 to 1 ) centislopes_ . __________________. 3, 324 .9
percent slopes_ _ - ____ ... ... 1,076 .3 || Nm Neola sandy loam-Sevy sandy clay
Bo Beryl very fine sandy loam, over- loam, 0 to 2 perecent slopes._______ 1,168 .3
waghed, 0 to 1 pereent slopes______ 1,014 .3 i Nr Newcastle gravelly loam, 2 to 7 per-
Br Beryl very fine sandy loam, strongly cent stopes_ . ________ . ________. 6, 295 1.6
saline-alkali affected, 0 to 1 percent Ny Newecastle stony loam, 2 to 12 per-
SlOPes - _ - .. 18, 866 5.0 cent slopes. . ________.____.. 3, 336 .9
Bs Beryl very fine sandy loam, strongly Py Playas_ ... 943 L2
saline-alkali affected, hummocky, Re Redficld loam, 0 to 2 percent slopes_.] 1, 362 .4
0 to 1 percent slopes-.._..________ 321 1L RS Redfield silt loam, 0 to 1 percent
Bt Beryl soils-Dune land association__ __ 702 .2 slopes_ ... 1,171 .3
Bu Bullion silty clay loam, 0 to 1 percent Rk Red Rocl\ silt loam, 0 to 1 percent
SIOPES - - e 1,158 .3 slopes_ . ___ 4, 262 1.1
Ce Crestline fine sandy loam, 0 to 3 per- Rw Riverwash. .o _____________________ 814 .2
cent slopes_ - ___________..._... 13, 579 3.6 || Ry Rough broken and stony land_. _____| 44,191 11. 6
Cg Crestline fine sandy loam, gravelly Se Sevy sandy clay loam, 0 to 2 percent
substratum, 0 to | percent slopes__ .| 1, 226 .3 slopes ... 9,013 2. 4
\Da Dixie loam, 0 to 2 percent slopes_.___ 29, 209 7.7 || Ta Terrace escarpments. ... _________ 1, 518 L4
Dg Dixie gravelly loam, 0 to 3 percent Te Timpahute sandy loam, 0 to 2 percent
slopes - . .. 26, 602 7.0 slopes- - - - _______. 4, 862 1.3
Dk Dixie stony 10am, 2 to 5 percent slopes.| 4, 660 L2 Tg Timpahute gravelly sandy loam, 0 to
Dt Dixie very stony loam, 2 to 7 percent 3 percent slopes__________________ 614 .2
SlOPes .. 1, 428 4 Ts Timpahute stony sandy loam, 2 to 5
Du Duneland. - ____________ 10, 064 2.6 percent slopes____. _______._.____ 6, 354 1.7
Er Escalante very fine sandy loam, 0 to 1 Tv Timpahute very stony sandy loam,
percent slopes_ - ... ___________ 3, 833 1.0 2 to 7 percent SlopeS-. .- _.___ 5, 441 1.4
Es Escalante very fine sandy loam, over- ‘ Pc Tomas silt loam, 0 to 1 pereent slopes_| 11, 471 3.0
washed, 0 to 1 percent sfopes______ 515 S Ty Tours silty clay loam, 0 to 1 percent
Ec Escalante fine sandy loam, 0 to 1 per- SlOPes ol 1, 090 .3
cent slopes______ . __..__.__.. 11, 347 3.0 | Ua Uvada loam, 0 to 2 percent slopes....| 7, 391 1.9
Eh Escalante fine sandy loam, hum- Uo Uvada silt lonm, overwashed, 0 to 1
mocky, 0 to 1 percent slopes.._____ 9, 777 2.6 percent slopes_ . ________________ 823 .2
Ee Escalante fine sandy loam, eroded, ud Uvada silt loam, 0 to 1 percent slopes_| 1, 362 .4
0 tc 1 percent slopes______._______ 1, 647 .4 || Us Uvada and Antelope Springs soils,
Eo Escalante fine sandy loam, over- 0 to 1 percent slopes___.__________ 25, 019 6.6
washed, 0 to I percent slopes_____. 130 ™ Ut Uvada and Antelope Springs soils,
Et Escalante silt loam, overwashed, 0 to hummocky, 0 to 1 percent slopes___| 2, 263 .6
1 percent slopes._. ... ____.____ 2,215 .6 || Ux Uvada, Antelope Springs, and Heist
Ey Escalante-Heist fine sandy loams, 0 to goils, 0 to 1 percent slopes. ..______ 5, 785 1.5
1 pereent s10Pes. ..o _______._ 775 .2 1 Uv Uvada Antelope Springs, and Crest-
Ge Genola loam, 0 to 2 percent slopes__ .| 6, 293 1. 6 line soxl%, 0 to 1 percent slopes.____ 11, 502 3.0
Gs Genola loam, slightly alkali affected, Uw Uvada soils-Dune land association_.._| 1, 745 .5
0to | percent slopes_ o ..__._._. 194 ™ Za Zane clay loam, 0 to 2 percent slopes._| 9, 006 2. 4
Hf Heist fine sandy loam, 0 to 3 percent
slopes . _ - .. 9,273 2. 4 Tobal. ... 380, 480 100. 0
Mf Modena fine sandy loam, 0 to 3 per-
centslopes_ .o ___________ 3, 356 .9

! Less than 0.1 percent.

Natural drainage is good; internal drainage is slow,

and runoft is very slow.
The available water holding capacity is high.

penetrate deeply. The organic-matter content and the

natural fertility are low.
This soil is free of toxic concentrations of salts, but it

is slightly affected by alkali.
occurs principally in the subsoil.

The erosion ha/(ud is slight.

Roots

In barren areas the alkali
Under greasewood and

shadscale plants the alkali is distributed throughout the
Very little or no gypsum is present.

"Use and management ( §emldese1t alkali flats range
site, capability unit VIle-8 unirrigated, IIIs-3 irri-
gated) —Most of this soil is in spring and fall range.
of- G‘Lryvﬂle,
which is at the junction of State Highways 56 and 18,
have been cleared of shrubs and irrigated by pumps.

proﬁle

Limited areas, principally southeast
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Alfalfa is the crop best suited to this soil. Small grains,
especially barley, are moderately well snited. Potatoes
are not well suited. 'The lack of organic matter and
nitrogen has not appreciably affected the growth of al-
falfa, but the alkalt in the subsoil has. Small grains
require supplemental nitrogen. Potatoes mneed both
nitrogen and phosphorus.

Light applications of gypsum, applications of manure,
and occasional deep leaching should materially improve
this soil. Because of the slow rvate of infiltration and
slow internal drainage, improvement would be slow and
gradual. '

Antelope Springs silt loam, overwashed, slightly
alkali affected, 0 to 1 percent slopes (Ao).—This soil has
an overwash of dark-colored silt loam that is like the
material of the Red Rock soils. TIn most places the
overwash is 5 to 8 inches thick, but in some places it is
more than 10 inches thick.

Because the surface layer is subject to wind action,
there is a moderate hazard of erosion. The natural fer-
tility is moderate, as a vesult of the dark-colored surface
deposit.

Most of this soil is southeast of Garyville. It lies a
little higher than Antelope Springs silt loam, slightly
alkali affected, 0 to 1 percent slopes.

Use and management (Semidesert alkali flats range
site, capability unit VIIe-8 unirrigated, IIIs-3 irri-
gated).—Most of this soil is under pump irrigation. The
overwash allows morve vapid infiltration of water and
provides a better environment for the germination of
seeds. Applications of manure and periodic deep leach-
ing will improve this soil and reduce the amount of
alkali in the subsoil.

Yields of alfalfa, small grains, and potatoes are higher
on this soil than on Antelope Springs silt loam, slightly
alkali affected, 0 to 1 percent slopes. The management
needs of the two soils are simila

Antelope Springs silt loam, moderately alkali af-
fected, 0 to 1 percent slopes {Am}.—In this soil, the strong-
est concentrations of alkali are in the subsoil, but some
alkali occurs in the surface soil (fig. 4).

This soil occurs at lower elevations and nearer to the
center of the basin than Antelope Springs silt loam,
slightly alkali affected, O to 1 percent slopes, and it in-
cludes fewer areas that have a buried soil.

Use and management (Semidesert alkali flats range
site, capability umit VIIc-8 univrigated, IVs-3 irrigated).
—Most of this soil is in spring and fall range.

Small areas are under pump irrvigation and are farmed
with adjacent soils. In crop suitability this soil is simi-
lar to Antelope Springs silt loam, slightly alkali af-
fected, 0 to 1 percent slopes. It is also similar in
fertilizer requirements but shows less response to fer-
tilization.

Improving this soil would require large applications
of manure, moderate applications of gypsum, and deep
leaching. Improvement would be gradual because of
the slow rate of infiltration and slow internal drainage.

Antelope Springs silt loam, overwashed, moderately
alkali affected, 0 to 1 percent slopes (Ar).—This soil has
a layer of dark-coloved overwash that resembles Red
Rock silt loam. In some places the overwash is as much
as 10 inches thick, but in most places it is less than 5

TR Bl . Gt T A . S 5 33 h
Figure 4.—Profile of Antelope Springs silt loam, moderately alkali
affected, 0 to 1 percent slopes. Note the deep penetration of the
root system of the greasewood shrubs. The profile contains more
alkali directly beneath the greasewood plants than in the barren
areas between them.

inches. The concentration of alkali is strongest in the
subsoil, but there is some alkali in the surface soil. The
erosion hazard is moderate.

Use and management (Semidesert alkali flats range
site, capability unit VIIe-8 unirrigated, IVs-3 irrigated).
—Most of this seil is in fall and spring range.

North and northwest of Newcastle are several areas
that are on the fringes of pump irrigation.

This soil is similar to Antelope Springs silt loam, mod-
erately alkali affected, 0 to 1 percent slopes, in crop
suitability and in fertilizer requirements. Its response
to fertilization is slightly better. The reclamation needs
of the two soils are similar. The overwash on this soil
improves its suitability for small grains.

Berent series

Berent soils formed in uniformly coarse-textured de-
posits on alluvial fans and flood plains. The parent
material came chiefly from rhyolite but also from gran-
ite, andesite, basalt, and sandstone.
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The surface of the Berent soils is somewhat undu-
lating or gently sloping. It shows the effect of wind
action. The vegetation on the somewhat older alluvial
fans is mostly sagebrush, galletagrass, and, in places,
some yellowbrush and three-awn grass. Along the stream
courses on the more recent alluvial fans and flood plains,
the vegetation is mainly rabbitbrush, sagebrush, and
some willow and cottonwood trees.

The soils on the somewhat older alluvial fans ave
associated chiefly with soils of the Crestline series. The
soils on recent alluvial fans and on flood plains are asso-
ciated principally with the Red Rock and Mosida soils.

On the somewhat older alluvial fans, the soil is deep
and somewhat excessively drained. The profile is free
of salts and alkali, and most areas are noncalcareous to
depths of more than 4 feet.
brown, soft, and massive. The subsoil is similar to the
surface soil but slightly lighter in color. The substratum
is pink, soft to shightly hard, and massive.

On the recent alluvial fans and flood plains, the soil
is similar to that on the older alluvial fans, except for
color. The surface soil is pale brown, the subsoil is very
pale brown, and the substratum is brown. In some places
the profile is stratified and includes lenses of finer tex-
tured material and also of gravelly material.

Berent loamy fine sand, 0 to 2 percent slopes (Be).—
Txcept for the slightly darvker color of the surface soil—
a result of some accumulation of organic matter—and
the removal of lime from the upper layers, the profile
of this soil is nearly uniform. A representative profile,
in an area free of vegetation on a somewhat older alluvial
fan, follows:

0 to 6 inches, loamy fine sand : light brown and soft when dry,
brown and very friable when moist; noncalecareous; neu-
tral; massive.

6 to 3G inches, material that is similar to that in the surface
soil but slightly lighter in color and mildly alkaline.

36 to GO inches, loamy fine sand; pink and soft to slightly

hard when dry, light brown and very friable when moist;
weakly caleareous; moderately alkaline; massive.

The most common variations ave in the depth to lime
and in the amount of lime in the lower part. Typically,
the lime content is low. In many places the soil contains
little or no lime to o depth of more than 4 feet. In other
places the lime is somewhat segregated and very weakly
hardened or cemented, but such deposits are thin and
discontinuous. TFine gravel is present throughout the
profile, but the amount, varies. The lower part of the
profile contains morve gravel than the upper horizons.
In some places the substratum is gravelly.

On the motre recent allnvial fans and flood plains the
profile is similar to the one described but is moderately
alkaline throughout. The surface soil is pale brown,
the subsoil is very pale brown, and the substratum is

brown. The soil is more stratified because of stream
action. Thin lenses of coarse and moderately coarse

materials are present, especially in the subsoil and sub-
stratum. TLenses or pockets of lime or gravelly material
may be present at any depth in the profile. Some in-
cluded areas have a moderately coarse textured subsoil.

The geneval drainage of this soil is somewhat exces-
sive. Runoff is very slow, and internal drainage is very
rapid. The available water holding capacity and natural
fertility are low. Roots penetrate deeply. The erosion

The surface soil is light

hazard is severe. This soil is free of toxic concentra-
tions of salts or alkali.

Use and management (Semidesert sandy loam range
site, capability unit VIIe-2 unirrigated, I1Is-1 irn-
gated).—Most of this soil is used for fall and spring
range,

Small areas on the higher, older alluvial fans have
been cleared and pump irrigated. Considerable areas on
the recent alluvial fans and flood plains along Shoal
Creek near Enterprise are irvigated, both by surface di-
version and by pump irrigation. The principal crops
are alfalfa, barley, and potatoes. Yields are low unless
the soil is well managed. Extra care must be used in
management, because of the severe wind-erosion hazard
and low water-holding capacity. Phosphorus fertilizer is
needed for legumes, and both nitrogen and phosphorus
arve needed for good yields of other crops. Potassium fer-
tilizer may bring some response, especially under high
levels of management.

Beryl series

The soils of the Beryl series were derived from pink-
ish, moderately coarse, old alluvial or lake sediments.
These parvent materials washed from rhyolite, andesite,
basalt, sandstone, granite, limestone, and other rocks.
The Beryl soils are extensive in the basin area; they are
associnted principally with the Escalante soils. The two
kinds of soil are similar, but the subsoil of the Beryl
soils is easier to penetrate.

Big rabbitbrush and sagebrush, with some greasewood,
shadscale, and fourwing saltbush, are dominant on the
less alkaline soils of tlius series. Shadsecale, considerable
greasewood, and scattered big rabbitbrush and sagebrush
are on the strongly saline-alkali affected aveas.

The Beryl soils are well drained, deep, and nearly
level. They ave light colored and strongly calcareous
throughout. The surface soil is pink, soft, and massive
to granular. The subsoil is pink, hard, and massive.
The substratum is pink, slightly hard, and massive. In
many areas the subsoil and the substratum arve very
weakly cemented. Thin, hardened lenses occur in the
substratum. This material is strongly alkaline and ap-
pears to be hardened miove by silica than by lime.

The higher arveas are slightly saline-alkali affected,
chiefly in the subsoil. The lower areas are strongly
saline-alkali affected. Considerable gypsum is present in
the profile.

These soils have a severe erosion hazard, especially in
spring when strong southwesterly winds blow. Where
deyland farming has been practiced, many areas now
have a hummocky surface.

Beryl very fine sandy loam, 0 to 1 percent slopes
(Bf).—This soil is slightly saline-alkali affected, chiefly in
the subsoil. It occurs in the basin, a little above the
Antelope Springs and Uvada soils and a little below
the Iscalante soils. A representative profile in an area
free of vegetation follows:

0 to 1 inch, very fine sandy loam crust; pinkish white and
soft when dry, light brown and very friable when moist;
strongly calcareous; moderately alkaline; platy structure,
vasicular.

1 to 16 inches, very fine sandy loam; pink and soft when dry,
light brown and very friable when moist; strongly cal-
(t];;gmls, moderately alkaline; massive to granular struc-
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16 to 30 inches, fine sandy loam; pink and hard when dry,
light brown and friable when moist; strongly calcareous;
moderately alkaline; massive to very weakly cemented.

30 to 60 inches, fine sandy loam; pink and slightly hard when

dry, light brown and very friable when moist; strongly
calcareous; moderately alkaline; massive to very weakly
cemented.

Hardened lenses and aggregates ave present in the
lower subsoil and in the substratum. Most of this ma-
terial is strongly alkaline and only slightly calcareous.
The cementing agent appears to be S]]ICL and not lime.

The natural dmln‘we of this soil is good. Rumoff is
very slow, and internal drainage is medium. The avail-
able water holding capacity is moderate, Roots pene-
trate deeply. If this soil is not managed carefully, the
erosion hazard is severe. The organic-matter content
and the natural fertility are low. Considerable gypsum
occurs in the profile.

Use and management (Semidesert limy flats range site,
capability unit VIIe-7 wmirrigated, ITIs-3 111']gated)
Most, of this soil is used for spring and fall range.

Areas near Gar yville have been “eleaved and pump irri-
gated. Alfalfa is the best crop, and it does well without
additional fertilizer. Potatoes and small grains, prin-
cipally barley, are moderately well suited. Potatoes need
nitrogen and phosphorus, and barley needs nitrogen
fertilizer. Small acr eages of carrots and sugar beets
have been grown with fair to goodl suceess.

The punmpal management, pr oblems are controlling
wind erosion and increasing the content of organic mat
ter. The soil should be moistened just before and jm-
mediately after cultivation to reduce the hazard of wind
erosion. Adding manure, stubble mulching, or growing
of green-manure crops will reduce the hazard of erosion
by increasing the organic-matter content.

The slight amounts of salts and alkali in the subsoil
are not, a special problem: Periodic deep leaching should
correct most of the salinity and alkalinity, because the
soil contains gypsum.

Beryl very fine sandy loam, overwashed, 0 to 1 per-
cent slopes (Bo).—This soil has an overw qshed layer of
dark-coloved silt loam like the material of the Red Rock
soils. In most placesthe overwash is 4 to 6 inches thick,
but in a few places it is only 1 to 2 inches thick, and in
other places it is as thick as 10 inches. The erosion
hazard is moderate.

Use and management (Semidesert limy flats range site,
capability unit VIIe~7 unirrigated, 1Ts-3 ullfra,ied)
The use of this soil and its nmnagement problems are
similar to those of Beryl very fine sandy loam, 0 to 1
percent, slopes.

The dark-colored overwash is very important when
this soil is irvigated. The overwash is high in organic
matter and is the most fertile part of the soil. Prevail-
ing tillage practices leave most of the overwash on the
surface. The coarse clods that result appreciably reduce
the hazard of wind erosion.

Beryl very fine sandy loam, strongly saline-alkali
affected, 0 to 1 percent slopes (Br).—This soil is similar
to Beryl very fine sandy loam, 0 to 1 percent slopes,
except that it contains strong concentrations of salts and
alkali. The amounts of salts and alkali vary from .one
place to another. In some places the concentration of
soluble salts is only moderately strong, but in other
places a soluble salt content of more than 2 percent has

been measured. The pH of the soil is not excessively
high, however, because the predominant salts are neutral
in reaction.

Use and management (Semidesert alkali flats range
site, capability umit VIIc-8 unirrigated, IVs—4 irri-

gated).—This soil is predominantly in fall and spring
range.

Small areas south of Beryl ave under pump irrigation.
The principal crops are alfalfa and barley. The barley
needs nitrogen fertilizer. Yields are very erratic, and
stands are uneven. Some formerly cultivated areas have
been abandoned.

This soil can be reclaimed readily. The medium in-
ternal drainage, the moderate permeability, the moder-
ately coarse substratum materials; and the presence of
gypsum in the profile make the usual reclamation meas-
ures more effective. HHeavy applications of manure and
deep leaching would eliminate most of the excess soluble

salts and greatly decrease the alkali problem. ILattle
irrigation water is available, however, and it is more
practical to use that water on more valuable soils nearby.

Beryl very fine sandy loam, strongly saline-alkali
affected, hummocky, 0 to 1 percent slopes (Bsj.—The
]mm’mockv surface of this soil is the result of wind ero-
sion, most of which took place during attempts to prac-
tice dryland farming. All dryland “far ming has been
abandoned. Most of the hummocks ave less than 5 feet
high.

Use and management (Semidesert alkali flats range
site, capability unit VIIe-8 unirrigated, IVs-4 irr-
gated). —All of this soil is used for fall and spring
range. )

After the hummocks are leveled, reclamation is similar
to that of Beryl very fine sandy loam, strongly saline-
alkali affected, 0 to 1 percent slopes. It is not generally
practical, however, to use the limited supply of irriga-
tion water for this purpose, because there are better soils
nearby.

Beryl soils-Dune land association (Bt).—This associa-
tion consists of eroded aveas of Beryl very fine sandy
loam, strongly saline-alkali atfected, 0 to 1 percent slopes,
and areas of Dune land. The strong prevailing south-
westerly winds have removed soil material from the
Beryl soil during unsuccesstul attempts at dryland cul-
tivation. The material has been deposited in dunes, some
of them more than 15 feet high, that are oriented from
southwest to northeast.

The eroded Beryl soil is on the southwestern side of
the Dune land. It is nearly level to somewhat hum-
mocky. The sparse vegetation comsists principally of
greasewood, shadscale, and big rabbitbrush.

The slopes of the Dune land ave short and vaviable.
The soil material in the dunes is deep and excessively
drained, low in fertility, and free of salts and alkali
Scatter od big rabbitbrush and greasewood are the prin-
cipal vegetatlon._

Use and management (Semidesert alkali flats range
site, capability unit VIIc-8 unirrigated, IVs—4 irri-
gated).—All of this association is used for fall and
spring range.

Tt would be possible, though not economically prac-
tical, to rveclaim the soils in this association. It would
be necessary to level the dunes and then follow the pro-
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cedure described for reclaiming Beryl very fine sandy
loam, strongly saline-alkali affectud 0 to 1 percent slopes.

Bullion series

The parent materials of the Bullion soils came from
rhyolite, andesite, sandstone, limestone, and reddish sedi-
mentary rocks. These soils are more reddish in color
than the associated Antelope Springs soils. 1In this Arvea,
only one Bullion soil is mapped, plmupaﬂy in the basin
aven west and northwest of Newcastle. It is not exten-
sive.

The soil is deep, well drained, and nearly level.
vegetation is mostly greasewood and shadscale.

The surface soil is red and slightly hard, and it has a
granular to platy structure. The subsoil is reddish
Brown and hard, and it has a subangular blocky struc-
ture. The substratum is light veddish brown and h: wd,
and its structure is subangular blocky to massive.

The soil is slightly affected by alkali, principally in the
subsoil. It is st,].ong]y caleareous to the surface. Little
or no gypsum is present in the profile.

Bullion silty clay loam, 0 to 1 percent slopes (Bu).—
This soil is in nearly level basin areas, adjacent to
Navajo, Sevy, and Escalante soils. It is finer in texture
and redder in color thronghout the profile than Antelope
Springs silt loam, sllohtly alkali affected, 0 to 1 percent
slopes, but it is otherwise similar. A representative
profile in an avea free of vegetation follows:

0 to 2 inches, silty clay loam crust; light reddish bDrown and
slightly hard when dry, reddish brown and friable when
moist; strongly calcareous; moderately alkaline; platy
structure, vesicular,
to 7 incheg, silty clay loam; red and slightly hard when
dry, reddish brown and friable when mois strongly cal-
careous; moderately alkaline; platy to 01‘111111(11 structure.
to 16 inches, silty clay; reddish brown and very hard when
dry, dark red and firm when moist: strongly calceareous;
moderately alkaline; subangular blocky structure. .
16 to 40 inches, heavy silty clay loam; reddish brown and

hard when dry, dark reddish brown to dark red and firm

The

i)

when moist; very sfrongly calcareous; contains visible
seams of lime; moderately alkaline; subuangular Dblocky

structure.

40 to 60 inches, silty clay loam:
when dry, red and firm to
strongly calcareous; moderately alkaline;
angular blocky structure.

light reddish hrown and hard
frinhle when moist; very
massive to sub-

The subsoil and substratum may be slightly stratified.
The textures vary from silt loam fo light clay.

The natural drainage of this soil is good. Runoff is
very slow, and internal drainage is slow. The hazard of
ervosion is slight. The available water holding capacity
is high. Roots penetrate deeply. The organic-matter
content and natural fertility ave low.

This soil is free of toxic concentrations of salts. It is
slightly aflected by alkali. In bare areas the alkali is
present principally in the subsoil. Under shrubs of
greasewood or shadscale, the alkali is distributed
thronghout the profile. Little or no gypsum is present
in the soil.

Use and management (Semidesert alkali flats range
site, capability unit VIIc-8 unirrigated, ITIs-3 irri-
gated) . —Most of this soil is used for fall and spring
range.

Small aveas, principally west of Newcastle, have been
cleared and pnmp irrvigated. Alfalfa is the best crop;

bavley is moderately well suited; but potatoes arve poorly
suited.

The alkali in the subsoil slows the growth of the
alfalfa, but the small amounts of mt,)oﬂren and organic
matter do not have an appreciable effect. Small 2rains
require supplemental nitrogen.

This soil could be CO]]SI(IGIJb]Y improved by applica-
tions of manure, light applications of gypsum, and deep
leaching. The slow rate of infiltration, slow internal
cl:mnwe, and moderately fine texture cause reclamation
of the soil to be slow and improvement to be gradual.

Crestline series

The Crestline soils developed from gravelly and sandy
alluvium that washed from 1]1yohte, andesite, basalt,
sandstone, limestone, and other rocks. They occupy ex-
tensive areas on the lower margins of the older alluvial
fans, where they are dssouated principally with sotls
of the Dixie and Neola series. In the basin, small areas
of Crestline soils also occur at slightly higher elevations
on isolated old bav or delta deposits that lie over gravel.
These small areas are associated with Antelope Springs
and Uvada soils. The dominant vegetation consists of
sagebrush and galletagrass.

The soils ave deep to moderately deep, well drained,
and nearly level to gently sloping. The surface soil is
light, brow n, slightly hard, and granular in structure.
The subsoil is hnht brown, shoht]y hard, and subangular
blocky in structure. The substratum is pink, sh(rhtly
hard, and massive. The lime has been leached from the
surface soil and upper subsoil. The entirve profile is free
of salts and alkal.

Crestline fine sandy loam, 0 to 3 percent slopes
(Ce) ——Thl% soil occurs in fairly large areas on the lower
margins of old alluvial fans and smaller elongated sand
and Om\e] bars in the basin, A representative profile in
an arvea free of vegetation follows:

0 to 1 inch, fine sandy loam crust; light brown and soft when
dry, brown and very friable when moist; noncalcareous;
neutral; platy structure, vesicular.

1 to 6 inches, fine sandy loam; light brown and slightly hard
when dry, brown and very friable when moist; noncal-
areous; mildly alkaline; granular structure.

G to 12 inches, heavy fine sandy loam; light brown and
slightly hard when dry, brown and friable when moist;
noncalcareous ; mildly alkaline; subangular blocky structure.

12 to 36 inches, gravelly sandy loam; pink and hard when
dry, light brown and very friable when moist; strongly
calcareous; moderately alkaline; massive; in some places
very weakly cemented by lime.

36 to 60 inches, gravelly sandy loam; pink and slightly hard
w_hen dry, light brown and very friable when moist;
strongly caleareous; moderately alkaline; massive,

Where this soil adjoins the Dixie soils, the subseil con-
tains more clay and has a stronger structure. In some
places, thin, lime-cemented plates are present in the lower.
subsoil.

The natural drainage is good.
and internal drainage is medium.
well managed, the erosion hazard is severe. The avail-
able water holdm0 capacity is moderate. Roots pene-
trate deeply. The organic-matter content and the natural
fertility ave low. The soil is free of toxic salts and
alkali.

Use and management (Semidesert sandy loam range
site, capability unit VIIc-2 unirrigated, ITs-2 irrigated).

Runoft is very slow,
If the soil is not
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—Most of this soil is in fall and spring range. For graz-
ing cattle, the most important improvements would be
to eliminate the sagebrush and to plant adapted grasses.
Grasses are difficult to establish because of the erratic
and low rainfall, but the carrying capacity of the range
can be multiplied many times. For grazing sheep, com-
plete elimination of sagebrush is not necessary.

Extensive areas of this soil north of Fnterprise are
under pump irrigation. Most irrigated arveas have a
pumping lift of less than 100 feet. Where the pumping
lift is more than 100 feet, the soil is generally left in
range. Alfalfa, barley, and potatoes are the principal
crops under irrigation. Potatoes are particularly well
suited to this soil.  Alfalfa does moderately well with-
out fertilization. Small grains require mtrogen, and
potatoes need both nitrogen and phosphorus.

To reduce the hazard of erosion, the soil should be
moistened just before cultivation and immediately after-
ward. Applying manure, stubble mulching, and planting
green-manure crops will increase the content of organic
matter and help to reduce erosion.

Crestline fine sandy loam, gravelly substratum, 0 to
1 percent slopes (Cg).—This soil is like Crestline fine
sandy loam, 0 to 3 percent slopes, except that it has a
substratum of very gravelly sand that begins at an
average depth of about 28 inches. The available water
holding capacity is low, and root penetration is moder-
ately deep. The gravel content of thie profile varies from
place to place, and the depth to the calcareous lower
subsoil also varies. The depth to the gravelly sub-
stratum ranges from 20 to 36 inches.

This soil occurs on the slightly higher, nearly level,
old delta deposits of sand and gravel south of Beryl in
the upper basin area.
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Use and management (Semidesert sandy loam range
site, capability unit VIIc-2 unirrigated, ITIs-1 irri-
gated) —This soil is used mostly for fall and spring
range. A few areas are pump irrigated. The manage-
ment problems are similar to those of Crestline fine
sandy loam, 0 to 3 percent slopes. Yields are somewhat
less because the water-holding capacity is lower and the
depth of rooting is more limited.

Dixie series

Soils of the Dixie series developed from very thick
deposits of brownish, poorly assorted sandy sediments,
gravel, and cobbles. This material came chiefly from
rhyolite, andesite, and basalt, and partly from sandstone
and quartzite. These soils occupy large areas on old
alluvial fans (fig. 5). They are associated principally
with Neola soils. The Dixie soils arve typically higher
on the fan than the Crestline soils and lower than the
Timpahute soils.

The slopes range from very gently sloping and undu-
lating to sloping. The soils range from very slightly
gravelly to very stony. The steeper soils in this series
have the more stony profiles. The dominant vegetation
1s sagebrush and galletagrass.

The Dixie soils are shallow to moderately deep over
a hardened caliche horizon in the lower subsoil. They
are well drained. The lime has been leached from the
surface soil and upper subsoil. The surface soil is brown,
soft, and granular in structure. The subsoil consists of
a veddish-brown, slightly hard, noncalcareons, subangular
blocky hovizon of clay enrvichment, over a weakly to
strongly cemented caliche. The substratum is very pale
brown, soft, and massive. The content of gravel and

i
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Figure 5.—Landscape of sagebrush and galletagrass on Dixie gravelly loam, 0 to 3 percent slopes, with Rough broken and stony land in

background. The profile of the same soil, taken a few feet away, shows the dark surface and upper subsoil horizons.
beginning at the shovel point, is a strongly cemented caliche.

The lower subsoil,
The subsoil consists of sand, gravel, and cobblestones.
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stones increases with depth. The profile is free of salts
and alkali.

Dixie loam, 0 to 2 percent slopes (Da).—This soil oc-
cupies gently sloping and undulating parts of old allu-
vial fans. It is o little higher on the fans than the
Crestline soils and a little lower than Dixie gravelly loam,
0 to 3 percent slopes. A representative profile in an arvea
barren of vegetation follows:

0 to 1 inch, loam crust; very pale brown and soft when dry,
yvellowish brown and very friable when moist; noncal-
careous; mildly alkaline; piaty structure, vesicular.

| to 6 inches, loam; brown and soft when dry, dark brown
and very friable when moist; noncalcareous; neutral; gran-
ular structure.

6 to 15 inches, clay loam; reddish brown and slightly hard
when dry, slightly darker reddish brown and friable when
moist; noncaleareous; mildly alkaline; subangular blocky
structure,

15 to 86 inches, weakly to strongly cemented caliche; white
when dry, very pale brown when moist.

36 to 60 inches, very gravelly sandy loam; very pale brown
and soft when dry, yellowish brown and very friable when
moist; strongly calcareous; moderately alkaline; massive.

—

In some places there is some gravel in the surface layer.
The texture of the upper subsoil ranges from heavy loam
to clay loam. The depth to the caliche and its degree
of cementation vary.

The natural drainage is good. Runoff is very slow, and
internal drainage is medium above the caliche and very
slow through it.. The erosion hazard is moderate. The
available moisture holding capacity is low. Effective root
penetration ranges from shallow to modervately deep. The
organic-matter content and natural fertility arve low. The
soil is free of toxic salts and alkali.

Use and management (Semidesert limy loam range
site, capability umt VITc-3 unirrigated, ITIs—2 irvigated).
—TFall and spring range is the principal use of this soil.
The carrying capacity can be increased by eliminating
sagebrush and by seeding palatable grasses.

A few arveas with a pumping lift of 120 feet or less
are under irrigation. Alfalfa, barley, and potatoes are
suitable crops. Yields ave low, chiefly because the soil
is shallow above the caliche. Alfalfa requives little ferti-
lizer. Barley requives nitrogen, and potatoes need both
nitrogen and phosphorus.

Dixie gravelly loam, 0 to 3 percent slopes (Dg).—This
soil is similar to Dixie loam, 0 to 2 percent slopes, except.
that the upper soil horizons are gravelly and the sub-
stratum is somewhat move stony and cobbly. Also, the
position is higher and the average slope is slightly
greater. The runoff is slow to very slow.

Use and management (Semidesert limy loam range
site, capability umt VIIe-3 unirrigated, ITIs-2 ivrigated).
—All of this soil is used for fall and spring range.
Elimination of sagebrush and seeding of adapted grasses
would improve the range.

It is unlikely that this soil will be irrigated in the
foreseeable future.

Dixie stony loam, 2 to 5 percent slopes {Dk).—This soil
contains coarser material and larger stones than Dixie
aravelly loam, 0 to 3 percent slopes. It lies higher on
the old alluvial fans and neaver the mountains. The
dominant slope is about 3 percent. Runoff is slow. The
surface soil and subsoil arve both stony.

Use and management (Semidesert limy loam range site,
capability unit, VIIc-3 unirvrigated).—All of this soil is
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used for fall and spring range. The carrying capacity
of this range is not so high as that of Dixie gravelly
Joam, 0 to 3 percent slopes, because of the stones on the
surface and the slightly more rapid runoff. The carrying
capacity can be improved by removing sagebrush an
planting adapted grasses, but the stones make these man-
agement practices difficult.

This soil is not. used for irrigated crops.

Dixie very stony loam, 2 to 7 percent slopes (Df}.—
This soil is similar to the other Dixie soils, except that
it is very stony throughout. The stones range up to
boulders in size. This soil is on the old alluvial fans and
next, to the mountains. The dominant slope is about 5
percent. Runoft is slow to medium, '

Use and management (Semidesert stony loam range
site, capability wnit VIIc-5 unirrigated).—All of this
soil is nsed for fall and spring range. The very stony
surface and the runoff reduce the carrying capacity.
Improving the range is almost impossible, because of the
stones.

Dune land

Dune land (Du).—This miscellaneous land type consists
of light-brown accumulations of loose, very strongly cal-
careous, moderately alkaline material. The dunes vary
in size and shape but are predominantly from 5 to 30
feet high. Their longest axis is oriented from southwest
to northeast.

These dunes ave generally on the northeastern side of
eroded Kscalante soils in the basin area. The material
appears to have been blown out of the Escalante soils by
the prevailing southwesterly winds. Some of the dunes
originated or enlarged during a former period of dryland
cultivation, but most of them were in existence long be-
fore that time.

The vegetation is very sparse. It consists mainly of

big rabbitbrush, a little sagebrush, and an occasional
greasewood shrub.
(fig. 6).

A few areas have some squawbush

Figure 6.—Squawbush growing on Dune land.

Natural drainage is excessive. Infernal drainage is
very rapid, and little water runs off. The erosion hazard
is severe. Nevertheless, the material is coarse enough to
be fairly stable; it does not move readily. The available
water holding capacity is low. Roots penetrate deeply.
Natural fertility is low. This land contains no excess
salts or alkali.
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This miscellaneous land type is of little or no agricul-
tural value. It provides very limited grazing. (Capa-
bility class VIIT.)

Escalante series

The Escalante soils developed from moderately coarse
textured old lake-laid sediments that washed chiefly from
rhyolite and andesite but partly from sandstone, quartz-
ite, and limestone. They are extensive in the basin area.
They are associated principally with soils of the Beryl
series.

The predominant vegetation is big rabbitbrush and
sagebrush, along with scattered greasewood, shadscale,
and fourwing saltbush.

These soils are well drained, deep, and mnearly level.
The surface soil is pink, soft, and massive to granular.in
structure. The subsoil is pinkish white, massive, and
weakly cemented when dry but friable when moist. The
substratum is pink, slightly hard, and massive. The
weakly cemented caliche-like subsoil is the principal dif-
ference between the profile of the Escalante soils and that
of the Beryl soils.

These soils are strongly to very strongly calcareous.
They are slightly saline and slightly affected by alkali,
principally in the subsoil. Variable amounts of gypsum
are present in the profile.

The Escalante soils have a severe hazard of erosion
when they are cultivated. The hazard is greatest in the
spring when the prevailing southwesterly winds are
strongest. The surface of many areas has been blown
into hummocks.

Escalante very fine sandy loam, 0 to 1 percent slopes
{Er).—This soil lies at elevations a little higher than the
Beryl soils and a little lower than the Crestline, Sevy,
and other soils on the old alluvial fans. A representative
profile in an area barrven of vegetation follows:

0 to 1 inch, very fine sandy loam crust; pink and soft when
dry, brown and very friable when moist; strongly cal-
careous; moderately alkaline; platy structure, vesicular.

1 to 12 inches, very fine sandy loam; pink and soft when
dry, brown and very friable when moist; strongly cal-
careous; moderately alkaline; massive to granular structure.

12 to 27 inches; fine sandy loam; pinkish white and hard
when dry, pink and friable when moist; very strongly cal-
careous; moderately alkaline; massive; weakly cemented
and caliche-like.

27 to 60 inches, sandy loam; pink and slightly hard when
dry, brown and very friable when moist; strongly cal-
careous; moderately alkaline; massive; containg some
gravel.

The depth to the caliche-like subsoil ranges from 12 to
18 inches. The degree of cementation varies. In many
places, thick beds of sand and gravel are present at
depths below 40 inches. These materials are generally
only slightly calcareous or in some places noncalcareons,
but the reaction is moderately alkaline.

The natural drainage is good. Runoff is very slow,
and internal drainage is medium. The erosion hazard
is severe. The available water holding capacity is mod-
erate. Root penetration is deep. The organic-matter
content and natural fertility are low.

This soil is slightly saline and slightly affected by
alkali, principally in the subsoil. Varable amounts of
gypsum are present in the profile.

Use and management (Semidesert limy flats range site,
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capability unit VIIc~7 unirrigated, IIs— irvrigated).—
Most of this soil is used for spring and fall range.

Congiderable areas near Garyville are pump irrigated.
Alfalfa does well without additional fertilization, but
phosphorus is helpful. TPotatoes are moderately well
suited to the soil, but they require both nitrogen and
phosphorus fertilizers. Small grains; principally barley,
are moderately well suited.  They need nitrogen. Carrots
and sugar beets have been grown in the past.

The control of wind erosion is a major management
problem. If the soil is moistened shortly before it is
cultivated and immediately afterwards, the hazard of
wind erosion is greatly reduced. ISrosion can also be
reduced by increasing the-content of organic matter.
Adding manure, stubble mulching, or growing of green-
manure crops will add organic matter to the soil.

The slight amounts of salts-and alkali in the subsoil
are not a serious problem. The saline-alkali condition
is associated with the hardened caliche-like subsoil. When
the subsoil is moistened with irrigation water, it softens
and alkalinity of the subsoil decreases. Some gypsum is
already present in the profile to help correct the alkali.
Periodic deep leaching to depths of 5 feet or more ought
to correct both the slight salinity and alkali and the
problem of the hard caliche-like subsoil layer.

Escalante very fine sandy loam, overwashed, 0 to 1
percent slopes (Es).—This soil is similar to Escalante very
fine sandy loam, 0 to 1 percent slopes, except that it has
an overwashed layer of dark-colored silt loam like the
material of the Red Rock soils. In most places this over-
wash is 1 to 6 inches thick, but in some places it is as
thick as 10 inches. The erosion hazard is moderate.

Use and management (Semidesert limy flats range site,
capability unit VIIe-7 unirrigated, ITs—4 irrigated).—
This soil is used in much the same way as Escalante very
fine sandy loam, 0 to 1 percent slopes, and it needs the
same kind of management.

The dark-colored overwash layer contains more organic
matter than the rest of the soil, and it is considerably
more fertile. Where this overwash is thickest, it is very
important in improving crop yields and in reducing wind
erosion.

Escalante fine sandy loam, 0 to 1 percent slopes (Ec).—
This soil is coarser textured throughout than Escalante
very fine sandy loam, 0 to 1 percent slopes. The subsoil
is sandy loam rather than fine sandy loam.

Use and management (Semidesert limy flats range site,
capability unit VIIe-7 unirrigated, IIs-4 irrigated).—
Part of this soil is used for fall and spring range.

Some areas of this soil are under pump irrigation.
Alfalfa, small grains, and potatoes are the principal
crops. The chief management problem is the control of
wind erosion. The slight amounts of salts and alkali in
the subsoil are a minor problem, which can be corrected
by periodic deep leaching.

Escalante fine sandy loam, hummocky, 0 to 1 per-
cent slopes (Eh).—This soil is similar to Escalante fine
sandy loam, 0 to 1 percent slopes. Hummocks of wind-
blown soil material have accumulated around the base of
shrubs. The hummocks are up to 5 feet in height.

Use and management (Semidesert limy flats range site,
capability unit VIIe-7 unirrigated, ITIs-4 irrigated).—
The range areas of this soil are used and managed like
Escalante fine sandy loam, 0 to 1 percent slopes.
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If leveled and irvigated, this soil is the same as Iisca-
lante fine sandy ]oam 0 to 1 percent slopes, in use suit-
ability, management needs and yields.

Escalante fine sandy loam, eroded, 0 to 1 percent
slopes (Ee).—This soil is like Escalante fine sandy loam,
0 to 1 percent slopes, except that part or all of the sur-

face layer has blown away. Some of the soil material
has been deposited in small hummocks around the base
of the scattered shrubs. The prevailing direction of wind
movement is from southwest to northeast, and the areas
are oriented in the same divection,

Use and management (Semidesert limy flats range site,
capability unit VIIe-7 unirrigated, ITls—4 iry mated)
Most of this soil is used for spuno and fall range.

In a few areas, principally near Garyville, this soil
has been leveled and pump irrigated. When the caliche-
like subsoil is exposed, it loosens somewhat. Trrigation
water aids this loosening process. In some places Al
material from nearby dunes has been returned to the
eroded area. In those areas where the subsoil has been
loosened and some of the surface material has been re-
turned, the use and management of the soil are similar
to those of Escalante fine sandy loam, 0 to 1 percent
slopes. Yields are somewhat lower. Small grains need
nitrogen fertilizer. Alfalfa does not need nitrogen ferti-
lizer if the seed has been properly inoculated with nitro-
gen-fixing bacteria. Alfalfa would probably grow better
it phosphmus fertilizer were added.

Escalante fine sandy loam, overwashed, 0 to 1 per-
cent slopes (Eo].—This soil is like Escalante fine sandy
loam, 0 to 1 percent slopes, except that a layer of dark-
colored silt loam like the material of the Red Rock soils
has been washed onto the surface. In some places this
overwash is as little as 1 inch in depth; in others it is as
much as 10 inches. In most areas the overwash is less
than 5 inches thick. The erosion hazard is moderate.

Use_and management (Semidesert limy flats range site,

capability wnit VITe—7 unirrigated, 1Is—4 1r11(r‘1ted) —
This soil is used in much the same way as Escalante fine
sandy loam, 0 to 1 percent slopes, and the management
problems ave simitar. The dark-coloved surface Lwer 18
the most fertile part of this soil because it contains a
large amount of organic matter. Tillage that leaves this
overwash in conrse clods on the surface reduces the haz-
ard of wind erosion.

Escalante silt loam, overwashed, (0 to 1 percent
slopes (Ft).—This soil is similar to Iscalante fine sandy
loam, 0 to 1 percent slopes, except that it has a thick
layer of brownish silt loam overwash that resembles the
ma’rerm] of the Tomas soils. In most places this overwash
is 3 to.10 inches thick, but in some places it is more than
10 inches thick.

Most of this soil occurs northwest of Garvyville between
areas of Tomas silt loam, 0 to 1 percent slopes, and Esca-
lante fine sandy loam, 0 to 1 percent slopes. The Tomas
soil material is slmﬂow over material of Escalante fine

sandy loam, but it is thick enough to cause the soil to be
classified as silt Toam instead of fine sandy loam.

The dominant vegetation on this soil is shddscwle, some
winterfat, and scatfered sagebrush. The erosion hazard
1s moderate.

Use and management (Semidesert limy flats range site,
capability unit VIIc-7 unirrigated, IIs-4 irrigated).—
Most of this soil is in fall and spring range.

Toam.
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Some of this soil is under pump irrigation. The same
use and management are appropriate to this soil as to
Escalante fine sandy loam, 0 to 1 percent slopes. The
silty surface deposit reduces the erosion hazard and im-
proves the natural fertility. The brow nish overwash of
Tomas soil material is lower in organic-matter content;
lower in fertility, and less ptoductl.ve than the dark
colored overwash of Red Rock soil material that has been
deposited on the Fscalante fine sandy loam, overwashed,
0 to 1 percent slopes.

Escalante-Heist fine sandy loams, 0 to 1 percent
slopes (Ey).—This complex consists of nearly equal acre-
ages of Iiscalante fine sandy loam and Heist fine sandy
The HHeist soil occurs on very shghtly elevated
mounds and gravelly channel deposits in aveas of the
Liscalante soil. The Iscalante soil is described under
Escalante fine sandy loam, 0 to 1 percent slopes. The
Heist soil is described under Heist fine sandy loam, 0 to
3 percent slopes.

Use and management (Semidesert limy flats range site,

capability unit VIIc-T unirrigated, ITs—4 irrig: Lted)
A single large area of this comp]e\ ocenrs northwest of
G‘tryvlﬂe Much of it is irrigatéd. The use and man-
agement problems are similar to those of Escalante -fine
sandy loam, 0 to 1 percent slopes.

When aveas of this complex arve leveled for irrigation,
the Heist mounds are spread over the Escalante soil,
The resulting soil is like Escalante fine sandy loam, 0 to
1 percent slopes except that a little gravel has been added
to the surface soil. The sotfemn(r action of irrigation
water on the caliche-like subsoil ‘of the Escalante soil
t?n]ds to make the two soils in this complex more nearly
alike

Genola series

The Genola soils developed in recent alluvial deposits
that came principally from rhyolite, andesite, granite,
and sandstone. They arve associated chiefly with the
Tomas soils. In most places the vegetation is sagebrush,
along with some galletagrass and Tndian ricegrass. A
few aveas ave covered with greasewood instead of sage-
brush.

These are deep, well-drained, strongly calcareous soils
on nearly level to very gently sloping arveas. The profile
is medium in texture and brownish in color throughout.
Variations in texture resulting from ‘stratification are
minor.

The surface soil is light brown, soft, and granular.
The subsoil and the substratum are slightly lighter in
color, slightly hard, and granular.

In most places these soils arve free of salts and alkali.
Directly beneath greasewood shrubs, the soils are slightly
affected by alkali. They contain little or no gypsum.

Genola loam, 0 to 2 percent slopes {Ge).—This soil oc-
cupies a. considerable area near Newecastle, along Pinto
Creek. Smaller areas occur elsewhere, principally near
Zane. A representative profile in a barren area follows:

0 to 2 inches, light loam crust; light brown and soft when
dry, brown and very friable when moist; strongly cal-
careous: moderately alkaline; platy structure, vesicular.

2 to 6 inches, light loam; light brown and soft when dry,

brown and very friable when moist; strongly calcareous;
moderately alkaline; granular structure.
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6 to 60 inches, light loam; slightly lighter colored than the
layer above and slightly hard when dry, friable when moist;
strongly calcareous; moderately alkaline; granulay stiruc-
ture.

In some places the soil is somewhat stratified and con-
tains lenses of moderately coarse to medium textured
material. Some areas have a little gravel on the surface
and in the profile.

The natural drainage is good. The runoft is very
slow, and internal drainage 1s medium. The hazard of
erosion is moderate. The soil has a moderate capacity
for holding water available to plants. Roots penetrate
deeply. The organic-matter content and the natural fer-
tility are moderate. The profile 1s free of toxic con-
centrations of salts or alkali.

Use and management (Semidesert loam range site,
capability unit VIIe-1 unirrvigated, ITe-1 irrigated).—
The principal use of this soil is for fall and spring
range. The carrying capacity can be increased consid-
erably by eliminating the sagebrush and planting adapted
grasses.

Large aveas near Newcastle are under nrrigation. 'Wa-
ter is pumped from wells or diverted from Pinto Creek.
The quantity of water that can be diverted from the
creek after June 1 is limited. The shortage of water at
this season restricts crop yields.

Many crops are suited, but the principal ones grown
are alfalfa, barley, and potatoes. Alfalfa does well with-
out added fertilizer. Barley responds to nitrogen fer-
tilizer, and potatoes to both nitrogen and phosphorus
fertilizers.

Genola loam, slightly alkali affected, 0 to 1 percent
slopes (Gs).—Only a few small aveas of this soil are
mapped in this survey, along intermittent streams that
enter the valley from the mountains. The vegetation is
chiefly greasewood, instead of the sagebrush that is com-
mon on Genola soils. Beneath the greasewood shrubs,
the soil is slightly affected by alkali. In the barren areas
between the shrubs, the profile is free of alkali and is
similar to the profile of Genola loam, 0 to 2 percent
slopes.

Use and management (Semidesert loam range site, ca-
pability unit VIIe-1 unirvigated, T1s-3 irvigated).—All
of this soil is in fall and spring range. The range could
be improved by removing the greasewood and planting
adapted grasses. The greasewood should be removed
from .the avea, not worked into the soil or burned on the
site, for greasewood has an extremely high content of
-salts.

None of this soil is irvigated or cultivated. It could
be reclaimed for such use if a water supply were avail-
able. There is not enough surface water for diversion
irvigation, however, and the pumping lift is probably
too great to be economical.

Heist series

The Heist soils developed in brownish, gravelly and
sandy alluvium, which came chiefly from rhyolite, ande-
site, sandstone, quartzite, and some limestone. They oc-
cupy extensive areas, principally on the lower edges of the
older alluvial fans and, in the basin avea, on isolated bars
that ave slightly higher in elevation. The soils nearby
belong to the Crestlinie, Kscalante, Beryl, Antelope
Springs, and Uvada series. The predominant vegeta-

tion is big rabbitbrush, sagebrush, and some yellowbrush.

These soils ave deep and well drained. Slopes are
nearly level to very gentle.

The soils are relatively uniform. The surface soil is
light brown, soft, and massive to granular in structure.
The subsoil is pink, hard, massive, and very weakly
cemented. The substratum is light brown, loose, and
single grained.

The Heist soils are calcareous to the surface, and they
are free of salts and alkali. The amount of gypsum in
the profile varies.

Heist fine sandy loam, 0 to 3 percent slopes (Hfl.—
This deep, calcareous, moderately coarse textured soil is
widely distributed on the lower edges of the old alluvial
fans or as bars slightly higher than the rest of the
basin area. Most of the soil is nearly level to very
gently sloping, but in a few areas the slopes are nearly
3 percent. A representative profile in an area free of
vegetation follows:

0 to 12 inches, fine sandy loam; light brown and soft when
dry, brown and very friable when moist; moderately cal-
careous; moderately alkaline; massive to granular struc-
ture; containg considerable fine gravel.

12 to 42 inches, sandy loam; pink and hard when dry, light
brown and friable when moist; strongly caleareous, moder-
ately alkaline; massive; very weakly cemented in places;
contains considerable fine gravel.

42 to 60 inches, gravelly loamy sand; light brown and loose
when dry, brown and loose when moist; moderately cal-
careous; moderately alkaline; single grained.

Thin, caliche-like layers weakly cemented by lime are
discontinuous in the subsoil and substratum. These ce-
mented layers usually soften when they are moistened.
At least some gravel 1s present everywhere in the profile.
Some included areas have a surface texture of loamy fine
sand.

The natural drainage is good. Runoff is very slow,
and internal drainage is medium. The erosion hazard
is severe. The available water holding capacity is mod-
erate. Effective rooting is deep. The organic-matter con-
tent and the natural fertility are low.

This soil is free of toxic concentrations of salts and
alkali. Gypsum occurs in varying amounts in.the profile.

Use and management (Semidesert sandy loam range
site, capability wnit VIIc-2 unirrigated, IIs-2 irri-
gated) —This soil is used primarily for spring and fall
range.

Some areas near Garyville have been pump irvigated.
The principal crops are alfalfa, barley, and potatoes.
Management, needs are similar to those of Iiscalante fine
sandy loam, 0 to 1 percent slopes.

Modena series

Soils of the Modena series were devived from alluvium
that came from sandstone, rhyolite, and andesite. They
occupy nearly level to gently sloping positions on re-
cent alluvial fans. Most of the vegetation is sagebrush
and galletagrass.

These soils are well drained and deep. The profile is
somewhat stratified and moderately coarse in texture.
The surface soil is light reddish brown, soft, and granu-
Iar in structure. The subsoil and substratum arve light
reddish brown to yellowish red, slightly hard, and mas-
sive to granular in structure. The soil is calcareous to
the surface, but it is free of salts and alkali.



48

Modena fine sandy loam, 0 to 3 percent slopes (Mf).—
This moderately coarse textured soil occupies very gently
sloping to gently sloping positions on recent alluvial
fans, mostly southwest of Newecastle. Typically, it lies
at lower elevations than the Newcastle soils and at
higher elevations than Redfield loam. A vepresentative
profile in an avea free of vegetation follows:

0 to G inches, fine sandy loam; light reddish brown and soft
when dry, reddish brown and very friable when moist;
moderately calcareous; moderately alkaline; granulav struc-
ture. Some places have a platy and vesicular crust one-
half inch thick on the surface; other places have no crust.
to 19 inches, fine sandy loam; light reddish brown and
slightly hard when dry, veddish brown and friable when
moist; strongly calcareous; moderately alkaline; massive to
granular structure.

19 to 60 inches, fine sandy loam; yellowish red and slightly
hard when dry, darker yellowish red and friable when
moist; strongly caleareous; moderately alkaline; massive
to granular structure.

Some gravel and a few stones may occur in the profile.

Natural drainage is good. Runoft is very slow to
slow; internal dranage 1s medium. The erosion hazard
is severe. The available water holding capacity is mod-
erate. Root penetration is deep. The soil 1s low to
moderate in organic matter and in natural fertility. It
is free of toxic concentrations of salts or alkali.

Use and management (Semidesert sandy loam range
site, capability unit VIIc—2 unirrigated, ITs-2 irrigated).
—Nearly all of this soil is used for fall and spring
range. The range could be improved considerably by
eliminating the sagebrush and planting adapted grasses.

None of this soil is now irrigated, but some of it was
previously watered by surface diversion from Pinto
Creek. The irrigation was abandoned because of inade-
quate water supply and distance from the source.

When this soil is irrigated, it is suited to alfalfa,
small grains, and potatoes. Alfalfa does well without
added fertilizers. Small grains respond to nitrogen fer-
tilizer, and potatoes respond to both nitrogen and phos-
phorus fertilizers. Irrigation should be done cavefnlly,
because the control of gully erosion on this soil is a
problem.

A small area east of Enterprise is in dryland wheat.
Yields vavy extremely, but they are somewhat less than
the yields on Redfield silt loam, 0 to 1 percent slopes.

Modena silt loam, overwashed, 0 to 1 percent slopes
{Mo}.—This soil is like Modena fine sandy loam, 0 to 3
percent slopes, except that an overwash of davk-colored
silt loam like the material of the Red Rock soils has
been deposited over its surface. The overwash is 4 to 8
inches thick in most places, but in a few areas it is as
thick as 10.inches. The erosion hazard is moderate. The
organic-matter content and the natural fertility ave
moderate.

Use and management (Semidesert sandy loam range
site, capability unit VIIc-2 unirrigated, 11s-2 irri.gatecﬁ.
—The use and management of this soil are much the
same as for Modena fine sandy loam, 0 to 3 percent
slopes. The dark-colored overwash slightly increases the
water-holding capacity and natural fertility of this soil.
It increases the yields somewhat.

6

Mosida series

The recent alluvium from which the Mosida soils de-
veloped was derived principally from rhyolite and ande-
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site and partly from basalt, sandstone, granite, and lime-
stone. The alluvium is dark in color and contains con-
siderable organic matter because it washed from areas
that receive more rainfall and support more vegetation
than the soils at lower elevations. The vegetation is
dominantly big sagebrush and rabbitbrush. It includes
some Indian ricegrass and galletagrass.

The Mosida soils are deep, well drained, and nearly
level. The texture is moderately coarse throughout the
profile, and some mica is present. The surface soil is
grayish brown, soft, and granular in structure. The
subsoil and substratum are also grayish brown, or are
a shade lighter in color. The subsoil and substratum are
slightly hard and massive to granular in structure.

These soils are weakly to moderately calcareous. They
arve free of salts and alkali.

Mosida fine sandy loam, 0 to 1 percent slopes (Ms).—
This soil is similar to Red Rock silt loam, 0 to 1 percent
slopes, but it is coarser in texture throughout, is slightly
lighter in color, and contains somewhat less organic mat-
ter. It occupies large areas along Shoal Creek near
Entevprise and along Pinto Creek near Newcastle. It is
associated with Red Rock silt loam, 0 to 1 percent slopes,
but in most places it is at slightly higher elevations or
where the stream water moved more rapidly and de-
posited coarser and more stratified materials. A repre-
sentative profile in an area free of vegetation follows:

0 to 6 inches, fine sandy loam; grayish brown and soft when
dry, very dark grayish brown and very friable when moist;
noncalcareous; mildly alkaline; granular in structure.

6 to GO inches, fine sandy loam; grayish brown and slightly
hard when dry, dark grayish brown and friable when moist;

weakly calcareous; moderately alkaline; massive to granu-
lar in structure.

This soil is considerably stratified in the subsoil and
substratum. At depths of 3 feet or more, other soil
materials occur in some places. The lime content varies
from low to moderate.

The natural drainage is good. Rumoff is very slow,
and internal drainage is medium. The erosion hazard
1s severe. The effective penetration of roots is deep.
The available water holding capacity and the natural
fertility are moderate. The soil is free of toxic salts
and alkali.

Use and management (Semidesert sandy loam range
site, capability unit VIIc-2 univrigated, ITs-2 irrigated).

Some of this soil is still used for ramge. Most of it,
however, is under either surface diversion or pump
irrigation,

Alfalfa, barley, and potatoes are grown. Nitrogen
fertilizer is needed for barvley and potatoes, and phos-
phorus fertilizer is needed for potatoes. Irrigation water
should be applied frequently and in small guantities.
Careful management should be used for the control of
wind erosion.

Musinia series

Soils of the Musinia series developed from recently
deposited alluvium that washed from rhyolite, andesite,
and some basalt, sandstone, granite, and limestone. They
occupy nearly level positions on the recent alluvial fans.
The vegetation is dominantly big sagebrush, and there is
some Indian ricegrass and galletagrass.
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These are deep, well-drained soils. The profile is dark
colored throughout. The dark color of the sediments
comes from organic matter that washed in from areas
that are higher in elevation and that receive more rain-
fall and support more vegetation than the valley soils.

The texture of the Musinia soil is moderately fine
throughout the profile. The surface soil is dark grayish
brown to grayish brown, slightly hard, and granular in
structure.  The subsoil and substratum are grayish
brown, hard, and massive to subangular blocky in struc-
ture.

There is some mica in the profile of these soils. The
amount of Jime they contain varies from low to moder-
ate. The profile is free of salts and alkali.

Musinia silty clay loam, 0 to 1 percent slopes
(Mt).—This soil is similar to Red Rock silt loam, 0 to 2
percent slopes, except that the Musinia soil has a silty
clay loam texture throughout, and the Red Rock soil has
a silt loam texture.

This is a minor soil. It occurs along the lower edge
of deposits on the Shoal Creek alluvial fan. A repre-
sentative profile in an area free of vegetation follows:

0 to 7 inches, silty clay loam; dark grayish brown to grayish
brown and slightly hard when dry, very dark grayish brown
and friable when moist; weakly calcareous; mildly alka-
line; granular structure.

7 to 60 inches, silty clay loam; grayish brown and hard when
dry, dark grayish brown and friable when moist; moder-
ately calcaréous; moderately alkaline; massive to subangu-
lar blocky structure.

In a few slightly depressed aveas, the soil has strata
of silty clay at the surface and in the profile, and there
is some stratification with medium and moderately fine
materials. In some places, other soil materials may be
present at depths of more than 3 feet. The lime content
ranges from slight to moderate.

The natural drainage is good. Rumoft is very slow,
and internal drainage is medium. The available water
holding capacity is high. Tffective rooting is deep. The
erosion hazard 1s slight. The organic-matter content and
natural fertility are high. The soil is free of toxic
concentrations of salts or alkali.

Use and management (Semidesert loam range site,
capability unit VIIe-1 unirvigated, ITs-1 irrigated).—
Some small areas ave used for range. Most of the soil is
pump irrigated. The principal crops arve alfalfa, barley
and potatoes. The soil is not well suited to potatoes.

Lavger but less frequent applications of water can be
made In irrigating this soil, because of its high water-
holding capacity. This soil is not so susceptible to blow-
ing as some other soils,

I

Navajo series

The Navajo soils developed from recent alluvium that
washed from sandstone, rhyolite, and andesite. Other
soils nearby ave of the Bullion, Tours, and Genola series.
The vegetation is chiefly greasewood, shadscale, and four-
wing saltbush.

These soils are moderately well drained and nearly
level. The profile is fine textured and slightly stratified.
The surface soil is reddish brown, slightly hard, and
platy to granular in structure. The subsoil and sub-
stratim are reddish brown, hard, and massive to sub-
angular blocky in structure.
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These soils are strongly calcareous to the surface. The
only soil of the Navajo series that was mapped in this
area 1s moderately affected by alkali.

Navajo silty clay, moderately alkali affected, 0 to 1
percent slopes (Na).—This fine-textured soil occupies a
small basinlike area west of Newcastle. Its reddish-
brown color results from the reddish color of the sedi-
mentary rocks sonthwest of Newcastle. A representative
profile in a barren area follows:

0 to Y% inech, silty clay crust, reddish brown when dry, dark
red when moist; platy structure, vesicular.

14 to 1 inch, silty clay ; reddish brown and slightly hard when
dry, dark red and friable when moist ; strongly calcareous;
mildly alkaline; granular in structure.

1 to 4 inches, silty clay; reddish brown and slightly hard
when dry, dark red and friable when moist; strongly cal-
careous; mildly alkaline; platy structure.

4 to GO inches, silty clay; reddish brown and hard when dry,
darker reddish brown and firm when moist; strongly cal-
careous; moderately alkaline; massive to subangular blocky.

Under greasewood plants, the soil is strongly alkaline
and the thin surface crust is absent.

The natural drainage is moderately good. Runoff and
internal drainage are very slow. The available water
holding capacity is low. The penetration of rvoots is
shallow. The erosion hazard is slight. The organic-
matter content and the natural fertility are low.,

This soil is moderately affected by alkali, chiefly in the
subsoil and substratum. There is no gypsum’ in the
profile.

Use and management (Semidesert alkali flats range
site, capability unit VIIc-8 unirrigated).—All of this
soil is used for spring and fall range. The possibilities
for range improvement are limited.

Although Navajo soils are cultivated in other areas,
none of this moderately alkali affected soil is irrigated
or cultivated in this survey Area. Reclamation is not
considered practical, as the soil is very slowly permeable,
and even large amounts of gypsum would not counter-
act the alkali,

Neola series

The Neola soils developed in moderately coarse tex-
tured old alluvial deposits. This alluvium contains con-
siderable gravel and stones, derived principally from
rhyolite and partly from andesite. Neola soils occupy
large aveas on the old alluvial fans, where they are
associated principally with ‘the Dixie and Sevy soils.
The dominant vegetation is yellowbrush. Indian rice-
grass, galletagrass, and stunted sagebrush grow in some
Places. ’

These are shallow, well-drained soils. They range
from very gently sloping to sloping. The surface soil
is very pale brown, soft, and massive to granular in
structure. The subsoil is a white, massive, strongly
cemented caliche. The substratum is very pale brown,
slightly hard, and massive.

The Neola soils are similar to the Escalante soils, with
which they merge in several places, but the lime horizon
of the Neola soils is.thicker and more strongly cemented.
The Neola soils ave strongly calcareous to the surface.
The profile is free of toxic salts and alkali.

Neola sandy loam, 0 to 3 percent slopes (Ne).—This
soil occurs on very gently sloping to sloping old alluvial
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fans. Large aveas arve east of Modena and north of Zane.
A representative profile in a barren area follows:

0 to 12 inches, sandy loam; very pale brown and soft when
dry, light yellowish brown and very friable when moist;
strongly calcareous; mildly alkaline ; massive to granular in
structure.

12 to 24 inches, caliche; white when dry, very pale brown
when moist; very strongly caleareous; mildly alkaline;
massive and strongly cemented.

24 to GO inches, sandy loam; very pale brown and slightly
hard when dry, light yellowish Drown and very friable when
moist; strongly caleareous; moderately alkaline; massive;
containg some gravel and stones.

The thickness and cementation of the caliche subsoil
varies. In some places it is several feet thick. It may
include soft marly material. In some arveas a few stones
and pebbles are on the surface.

This soil has good natural drainage. Runoff is slow.
Internal drainage is vapid until the water reaches the
caliche layer, then it is very slow. The available water
holding capacity is low. The erosion hazard is severe.
Roots penetrate effectively only to shallow depths. The
organic-matter content and natural fertility arve low.

The profile is free of toxic concentrations of salts and
alkali.

Use and management (Semidesert shallow hardpan
range site, capability unit VIIc-6 unirrigated, TVs-2 ir-
rigated).—Most, of this soil is in fall and spring range.
The range could be improved somewhat by removing
the brush and planting adapted grasses.

Little of this soil is irrigated, because the cemented
aliche subsoil hinders drainage and because in most
places the pumping lift is more than 120 feet. It is
dificult to soften the caliche subsoil with irrigation
water.

Some of the lower lying and very gently sloping areas
at the edges of the old alluvial fans are under pump
irvigation. The principal crops are alfalfa and barley.
Potatoes and caurvots are grown to some extent. This
soil needs protection against wind erosion.

Neola sandy loam, hummecky, 0 to 5 percent slopes
(Nh).—This soil is like Neola sandy loam, 0 to 3 percent
slopes, excopt for hummocks up to 5 feet high. The
soil occurs south and east of Zane. In this area, the
edge of the old alluvial fan is abrupt, and it lies in a
southwest-northeast divection parallel to the prevailing
divection of the wind.

The surface soil has been extensively reworked by the
wind. Big rabbitbrush is prominent in the vegetation.
The effective rooting zone ranges from shallow to deep,
depending on the position on a mound or between
mounds.

Use and management (Semidesert shallow hardpan
range site, capability unit VIIc-6 unirrigated) —All of
this soil is in fall and spring range. Range improvement,
is difficult.

Neola stony sandy loam, 2 to 7 percent slopes {Nk).—
This soil les nearer to the mountains than Neola sandy
loam, 0 to 3 percent slopes. It occurs high on the old
alluvial fans and is associated principally with stony
soils of the Dixie and Timpahute series. The dominant
slope is about 5 percent. Stones are present all through
the profile. The erosion hazard is moderate.

Use and management (Semidesert shallow hardpan
range site, capability unit VIIc-6 unirrigated).—All of

this soil is used for spring and fall range. The carrying
capacity can be increased somewhat by removing brush
and planting adapted grasses. These range improve-
ment, practices are very difficult to apply because of the
stones on the surface.

Neola sandy loam-Sevy sandy clay loam, 0 to 2 per-
cent slopes (Nm).—This complex consists of approximately
equal parts of Neola sandy loam and Sevy sandy clay
loam. It occurs socuthwest of Garyville.

Use and management (Complex of Semidesert shallow
hardpan range site and Semidesert limy loam range site,
capability units VIIe—6 and VIIc-3 unirrigated, IVs-2
irrigated).—Most of this complex is used for fall and
spring range. The range can be improved by removing
sagebrush and planting adapted grasses.

A number of areas are being developed for pump irri-
gation. Considerable leveling is requived. Alfalfa, bar-
ley, and potatoes are the principal crops. The fertilizer
and management requirements ave similar to those for
Neola sandy loam, 0 to 3 percent slopes, but the yields
ave higher.

Newcastle series

The Newcastle soils developed from brownish, medium-
textured recent alluviwm that came from rhyolite, ande-
site, basalt, and sandstone. The alluvium is gravelly to
stony throughout. The soils occupy gently sloping to
sloping positions high on the allavial fans or in drainage-
ways that are in or near the mountains. The vegetation
is predominantly sagebrush and galletagrass,

These are well-drained soils. The surface soil is
brown, soft, and granular in structure. The subsoll is
brown, slightly hard, and granular. The substratum is
light brown, slightly hard, and granular.

In some places the profile is ealeareous to the surface,
and in others as much as 18 inches of the upper soil
contains no lime.

Newcastle gravelly loam, 2 to 7 percent slopes (Nr).—
This soil occupies large areas on alluvial fans, especially
near Newecastle and north of Beryl. A typical profile in
an area free of vegetation follows:

0 to 8 inches, gravelly loam; brown and soft when dry, dark
brown and very friable when moist; weakly calcareous;
mildly alkaline; granular structure.

8 to 15 inches, gravelly loam; brown and slightly hard when
dry, dark brown and friable when moist; weakly cal-
careous: mildly alkaline; granular structure.

15 to 60 inches, gravelly sandy Toam; light brown and slightly
hard when dry, brown and friable when moist; moderately
caleareous; moderately alkaline; granular structure; con-
tent of gravel and stones increases with depth.

Tn some places this soil is noncalcareous to a depth of
about 18 inches, and in others the soil is moderately
calcareous to the surface. In some places stones are
scattered on the surface and throughout the profile.

The natural drainage is good. Runoff 1s slow to
medium, and internal drainage is medium. The erosion
hazard 1s moderate. The available water holding capac-
ity is low. The effective rooting zone is moderately deep.
The organic-matter content, and natural fertility are low.
The soil is free of salts and alkali.

Use and mamagement (Semidesert gravelly loam range
site, capability unit VIIc—4 unirrigated, IVs-1 irvi-
gated) —Almost all of this soil is used for fall and
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spring range. The range could be improved by eliminat-
ing the scwebl ush and p]antmrr adapted grasses.

Th(, ])oss1b1ht,y of irrvigating this soil is slight, prin-
cipally because of its hmh elevatlon. slope, and extreme]y
high pumping lift. Tittle surface water is available
for storage and diversion.

A few small areas above Enterprise have heen used for
dryland wheat.

Newcastle stony loam, 2 to 12 percent slopes (Ny}.—
This soil is like Newcastle gravelly loam, 2 to 7 percent
slopes, except that it contains more coarse and stony
materials throughout. Nearvest the mountains on the
highest alluvial fans, the materials may reach boulder
size. Most of the slopes range between 3 and 7 percent,
but in some places the slopes are as much as 12 percent.

Use and management (Semidesert gravelly loam range
site, capability unit VIIe—+4 nmnmuted) —All of this
soil is used for fall and spring range. Removing sage-
brush and planting adapted grasses would improve the

range, but these practices ave dificult to apply because
the soil is stony.

This soil cannot be irrigated, because of its slope, its
stones, and its very high pumping lift.

Playas

Playas (Py).—This miscellaneous land type consists of
nearly level basins of intermittent lakes that do not
have surface outlets. The materials ave light brown,
stratified, platy, and medium to fine in tg\rme They
are strongly to very strongly alkaline.

The natural drainage is very poor. Internal drainage
is very slow, and w ater does not run off. At intery L]‘S,
strongly saline and alkaline water drained from sur-
rounding areas accumulates on the smface and dlSd])-
pears very slowly by evaporation or percolation. These
evaporating waters frequently leave salt crusts and
deposits.

There is practically no vegetation on these areas.
They are of little or no use, e\cept that when they are

covered by water they are used by migratory wildlife
(Capability class VIIT).

Redfield series

Soils of the Redfield series developed on alluvial fans
from recent alluvium derived from sandstone, rhyolite,
and andesite.

The vegetation is predominantly sagebrush and gal-
letagrass.

The soils are deep and well drained. They are nearly
level to very gently sloping. The surface soil is light
reddish brown to reddish brown, soft, and manuhn in
structure. The subsoil and substratum are 11(rht reddish
brown to yellowish red, slightly hard, and granular in
structure. The texture is typically medium throutﬂmut
the profile, but, in some places the subsoil and substratum
are somewhat stratified.

These soils are calcareous to the surface.
is free of salts and alkali.

Redfield loam, 0 to 2 percent slopes {Re).—This soil
occurs on recent alluvial fans just below Modena fine
sandy loam, 0 to 3 percent slopes, and the slopes are more
gentle. A lepl esentative profile in an area free of vegeta-
tion follows:

The profile

0 to 6 inches, loam; light reddish hrown to reddish Dbrown

and soft when dry, darker reddish brown and very friable

when moist ; moderately to strongly calcareous; moderately

alkaline; granular structure.

to 19 inches, loam; light reddish brown to reddish brown

and slightly hard when dry, darker reddish brown and

friable when moist; strongly calcareous; moderately alka-

line; granular structure.

19 to 60 inches, loam; yellowish red and slightly hard when
dry, darker yellowish red and friable when moist; strongly
calcareous; moderately alkaline; granular structure.

G

Some giavel may be present, in the profile. In some
places the lower subsoil and substratwm are stratified.

The natural drainage is good. Runoft is very slow,
and internal drainage is medium. The erosion hazard is
moderate. The available water holding capacity is mod-
erate. Roots penetirate deeply. The organic-matter con-
tent and natural fertility are low to moderate. - The soil
is free of toxic concentrations of salts or alkali.

Use and management (Semidesert loam range site,
capability unit \/IIC~1 unirrigated, ITe-1 nno(Lted) —
Moat of ‘this soil is used for range, “but a few areas are
nrigated. Use and 111am1%ment pr roblems under irv g
tion and in range are similar to those of Genola 1oam,
0 to 2 percent slopes

Redfield silt loam, 0 to 1 percent slopes (Rf.—This soil
contains slightly more organic matter and has a finer
textured profile than Redficld loam, 0 to 2 percent slopes,
but it is otherwise similar. It occupies nearly level re-
cent alluvial fans along Cottonwood, Spring, and Shoal
Creeks near Entupuse The available water holding
capacity is high. The natural fertility is moderate,

Use amd mana(/mneﬂt (Semidesert loam range site,

capability unit VIIe-1 unirrigated, TTe-1 nnonfed) -
Both pumyp and surface diversion nnrra‘mon are practical
on this soil. Most, of it is ]111“«Lted Alfalfa, barley,
and potatoes ave the principal crops. Alfalfa does well
without supplemental fertilization, but barley vesponds
to nitrogen, and potatoes to both nitrogen and phos-
phorus.

A small area southeast of Enterprise is used for dry-
land wheat alternated with summer fallow. Yields aver-
age between 15 and 20 bushels per acre, but they vary
considerably, depending on rainfall.

Small areas ave used for fall and spring range. The

range can be improved by eliminating sanebmsh and
])Lmtmo adapted grasses.

Red Rock series

The Red Rock soils developed from recent alluvium
that washed chiefly from rhyolite and andesite and partly
from basalt, sandstone, granite, and limestone. The
vegetation is dominantly bw sagebrush and some Indian
ricegrass and galletagrass.

These soils are deep, avell drained, .and nearly level.
The surface soil is dark grayish brown to grayish brown,
shghtly hard, and f"ldnlﬂ(l] in structure. The subsoil
and substratum ave similar, but they are somewhat
stratified. The texture is usua‘]ly medium throughout
the profile. Some mica is present. The soil is free of
salts and alkali. The relatively dark color of the entirve
profile is a result of the high content of organic matter
in the sediments, which were derived from higher lying
areas that receive more rainfall and support more vegeta-
tion than the soils in the valley.
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Red Rock silt loam, 0 to 1 percent slopes (Rk).—This
deep, dark-colored soil occupies a considerable area along
Shoal Creek north and east of Fnterprise and along
Pinto Creek north of Newcastle. A representative pro-
file in a barrven area follows:

0 to 2 inches, silt loam crust; dark grayish brown to grayish
brown and slightly hard when dry, very dark grayish brown
and friable when moist; noncalcareous; mildly alkaline;
platy structure, vesicular.

2 to 7 inches, silt loam; dark grayish brown to grayish brown
and slightly hard when dry, very dark grayish brown and
friable when moist; noncalcareous; mildly alkaline; granu-
lar structure.
to 60 inches, silt loam; grayish brown and slightly havd
when dry, very dark grayish brown to dark grayish. brown
and friable when moist; weakly calcareous; moderately
alkaline; in some places contains thin seams and flecks of
visible lime at about 20 inches; massive to granular struc-
ture.

-1

The subsoil and substratum in some places include
stratified layers of medium to fine texture. In some
places other soil materials occur at depths greater than
3 feet. The lime content ranges from slight o moderate.

This soil has good natural drainage. “Runoft is very
slow, and internal drainage is medium. The hazard of
erosion is moderate. The available water holding capac-
ity is high. The zone of effective rooting is deep The
organic-matter content and natural fer tlhfv ave high.
The soil is free of toxic concentrations of salts and
alkali.

Use and management (Semidesert loam vange site,
capability wnit VIIe-1 unirrigated, ITe-1 nngaied) —
Considerable areas of this soil ave in fall and spring
range. The carrying capacity can be increased by elimi-
naLm(r sagebrush and planting adapted grasses.

Lary ge arveas near Enterprise and New castle are under
surface diversion and pump irrigation. The pumping
lift, which is almost 100 feet in some places, is partly
compensated for by the comparatively high yields and
good response to management.

The principal crops are alfalfa, barley, and potatoes,
but other crops can be grown. Alfalfa produces very
well without additional fertilization, but barley requirves
nitrogen, and potatoes need both mnitrogen and phos-
phmus for high yields. Management problems are
minor.

Riverwash

Riverwash (Rw).—This miscellaneous land type consists
of brownish, stratified materials of coarse to medium
texture deposited by streams in nearly level to very
gently sloping drainageways and on high alluvial: fans.
These materials contain various amounts of gravel and
stones. Scattered sagebrush and big rabbitby ush ave the
principal vegetation.

The natural drainage is excessive.
and internal drainage is very rapid. The amount of
overflow and deposition on these arveas varvies. The avail-
able water holding capacity is low. The erosion hazard
is slight.

The effective rooting zone is shallow to very shallow.
The materials contain very little organic matter, and the
natural fertility is low. 'The materials ave free of salts
and alkali.

Runoff is very slow,

This miscellaneous land type has little agricultural
value except for very limited grazing (Capability class
VIII).

Rough broken and stony land

Rough broken and stony land (Ry).—This miscellane-
ous land type consists of rough, broken, and stony soil

‘materials that ave shallow to very shallow over bedrock.

No attempt was made to differentiate the kinds of soil
in this land type. The soil materials are coarse to me-
dium in texture and brownish in color. The principal
bedrock matervials are rhyolitic, andesitic, and basaltic
lava flows, reddish sandstones, and interbedded shale
and limestone.

Most of this land type consisis of the mountainous
land that borders the survey Avea on all except the
northeastern margin. Outsu]e the sarvey Avea, these
surrounding mountains rise more or less abruptly above
the alluvial fan deposits to elevations of 7,000 feet or
more.

The principal vegetation is sc: attered juniper. Tt also
includes some pinyon pine, sagebrush, mountain-mahog-
any, and oak brush. Where the slopes are less mblupt
the vegetation is almost exclusively sagebrush and gal-
letawrlss

D\cept for very limited use for grazing, this miscel-
laneous land type has no 1011(,11“111(1] value (Capability
class VIII).

Sevy series

The Sevy soils developed in alluvium that washed
principally from rhyolite, andesite, basalt, and sand-
stone. They lie on old alluvial fans and are associated
principally with the Neola soils. Sagebrush and gal-
letagrass dominate the vegetation.

These well-dvained soils ave very gently sloping and
unduhtmn The surface soil is reddish brown, shightly

hard, and grannlar in structure. The subsoil consists of
a reddish- brown, hard, subangular blocky horizon of
clay accumulation over a pml\lsh, hard to weakly ce-
mented horizon that is high in lime content. The sub-
stratum is pink, soft, :md nnsswe

These soils are noncalcareous in the upper horizons.
‘They have a conspicuous horvizon of lime concentration
in the lower subsoil. The profile is free of salts and
alkali.

Sevy Sandy clay loam, 0 to 2 percent slopes (Se).—This
soil occupies very oenﬂy sloping and undulating old
alluvial fans near \Te\\cast]e and novth of Entery prise.
A representative profile in an area free of vegetation
follows

0 to 1 inch, sandy loam crust; light brown and soft to
slightly hard when dry, dark brown and very friahle when
moist ; nonealcareous; neutral; platy structure, vesicular.

1 to 4 inches, sandy clay loam; reddish brown and slightly
hard when dry, darker reddish brown and friable when
moist; noncalcareous; neutral; granular structure.

4 to 13 inches, sandy clay loam; veddish brown and hard
when dry, reddish brown and friable when moist; noncal-
careous: neutral; subangular blocky structure.

13 to 16 inches, sandy clay loam; light hrown and hard when
dry, brown and friable when moist; moderately calcareous;
moderately alkaline; subangular blocky structure.
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16 to 34 inches, clay loam; pinkish white and hard to weakly
cemented when dry, pink and friable when moist; very
strongly calcareous; moderately alkaline; massive to sub-
angular blocky structure.

34 to G0 inches, fine sandy loam; pink and soft when dry,
brown and very friable when moist; strongly calcareous;
moderately alkaline; massive.

The chief variations in the profile are in the depth to
and degree of cementation of the very strongly cal-
careous lower subsoil. Throngh most of the mass, the
limy material is friable and moderately penetrable. A
thin, platy, indurated lime layer may be present, but it
is not continuous. Figure T shows a profile of this soil

that developed under sagebrush and galletagrass.

Figure 7.—Profile of Sevy sandy clay loam, 0 to 2 percent slopes.
The surface soil and upper subsoil are moderately well developed.
The lower subsoil consists of a whitish, caliche-like concentration

of lime. The alidade in the picture is 7)% inches long.

This soil has good natural drainage. Runoff is very
slow to slow, and internal drainage is medium. The ero-
sion hazard is moderate. The available water holding
capacity is high. Roots penetrate deeply. The organic-
matter content, and the naturval fertihty are low. The
soil is free of toxic concentrations of salts or alkali.

Use and management (Semidesert limy loam range
site, capability unit VIIc-3 unirrigated, ITIs-2 irri-
gated).—This soil is used mostly for fall and spring
range. The range can be improved by eliminating the
sagebrush and planting adapted grasses.

ome areas near Newcastle and north of Enterprise

ave under surface diversion -or pump irrigation. The
principal crops are alfalfa, barley, and potatoes. Al-

falfa does comparatively well without additional fer-
tilizer, but barley vesponds to nitrogen, and potatoes
respond to both nitrogen and phosphorus.

Terrace escarpments

Terrace escarpments (Ta)—This miscellaneous land
type consists of the abrupt, steeply sloping side walls of
entrenched drainageways and the margins of higher ly-
ing old alluvial fans. The .slopes range from 5 to 60
percent, but most of them are more than 20 percent.

The materials in this land type arve the same kind of
brownish, coarse-textured, gravelly and stony materials
as those underlying the Dixie, Timpahute, and Neola
soils. Nearly everywhere, these materials are strongly
calcareous to the surface.

The natural drainage is excessive. Runoff is medium
to very rapid, and internal drainage is rapid to very
rapid. The erosion hazard is moderate. The available
water holding capacity is low. Penetration of roots is
shallow. The soil contains very little organic matter,
and the natural fertility is low. The vegetation is a
sparse cover of yellowbrush, sagebrush, and galletagrass.

Very limited grazing is the only use for these areas.
(Semidesert stony loam range site, capability class VIIL.)

Timpahute series

Soils of the Timpahute series developed from brown-
ish, moderately coarse textured, gravelly, and cobbly old
alluvium that came principally from rhyolite, andesite,
basalt, and sandstone. They are on the highest parts of
old alluvial fans, above the Dixie and Neola soils and
just below Rough bioken and stony land. The princi-
pal vegetation 1s sagebrush and galletagrass, but a few
junipers grow at the higher elevations.

These well-drained soils are nearly level to sloping.
The profile is strongly developed. A conspicuous subsoil
hovizon of clay concentration lies above a massive,
strongly cemented caliche layer. The surface soil is

very pale brown, soft, and granular. The upper subsoil

is brown to dark brown, very hard, and prismatic and
blocky in structure. The lower subsoil is a pinkish
white, massive, strongly cemented caliche. The sub-
stratum is very pale brown, soft, and massive.

These soils ave noncalcareous in the upper horizons.
The profile is free of salts and alkali.

Timpahute sandy loam, 0 to 2 percent slopes (Te).—
This soil occupies nearly level to gently sloping parts of
the old alluvial fans, principally near Modena and En-
terprise. A representative profile in an area free of
vegetation follows:

0 to % inch, loose mulch that contains considerable gravel
1, to 2 inches, sandy loam crust; light gray and soft when
dry, light brownish gray and very friable when moist;
noncalcareous; mildly alkaline; platy structure, vesicular.
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2 to 6 inches, sandy loam; very pale brown and soft when
dry, brown and very friable when moist; noncalcareous;
mildly alkaline; granular structure.

6 to 15 inches, light sandy clay; brown to dark brown and
very hard when dry, brown to dark brown and firm when
moist; nonealeareous; neutral; prismatic and blocky struc-
ture.

15 to 24 inches, sandy clay loam; brown to light brown and
very hard when dry, brown to light hrown and firm when
moist; weakly calcareous; moderately alkaline; subangular
blocky structure.

24 to 52 inches, caliche; pinkish white when dry, pink when
moist; very strongly caleareous; strongly alkaline; massive
and strongly cemented.

52 to GO inches, fine sandy loam; very pale brown and soft
when dry, brown and very friable when moist; moderately
caleareous; moderately alkaline; massive; number of peb-
bles and cobblestones increinses with depth.

The depth to the caliche subsoil and its degree of
cementation vary. Near Enterprise, this soil is more
reddish brown, its surface soil is thinner, and its sandy
clay subsoil is thicker and more blocky in structure than
in typical areas of the Timpahute soil. In a few places,
a very thin but not continuous light-gray hovizon is
present in the lower surface soil, just above the sandy
clay of the upper subsoil.

The natural drainage is good. Runoft is very slow to
slow. Internal drainage is slow to the caliche, then it is
very slow. The erosion hazard is moderate. The avail-
able water holding capacity is moderate to low. The
effective zone of rooting is shallow to moderately deep.
The organic-matter content and natural fertility are low.
The soil is free of toxic concentrations of salts ov alkali.

Use and management (Semidesert, limy loam range
site, capability unit VIIc-3 unirrigated, TTIs-2 irri-
gated).—Almost all of this soil is used for fall and
spring range. The carrying capacity could be improved
by removing sagebrush and planting adapted grasses.

A few areas near Enterprise arve irvigateéd by surface
diversion from Shoal and Spring Creeks. Alfalfa, bar-
ley, and potatoes are grown. Alfalfa is not fertilized.
Barley responds to nitrogen fertilizer, and potatoes to
both nitrogen and phosphorus fertilizets.

The use of a few areas near IEnterprise alternates be-
tween dryland wheat and summer fallow. Yields vary
considerably, depending on rainfall, but they probably
average less than 15 bushels per acre.

Timpahute gravelly sandy loam, 0 to 3 percent slopes
(Tg).—This soil is similar to Timpahute sandy loam, 0 to
2 percent slopes, except for gravel and a few stones on
the surface and in the profile. Typically, it occurs above
Timaphute sandy loam, 0 to 2 percent slopes. It has
slightly stronger slopes, and it developed from coarser
material.

Use and management (Semidesert limy loam range
site, capability unit VIIc-8 unirrigated, ITIs-2 irri-
gated).—AIl of this soil is used for fall and spring
range. Range improvement consists of the elimination
of sagebrush and establishment of adapted grasses.

It 1s extremely unlikely that this soil will be brought
under pump irrigation, principally because of its high
elevation and the extreme depth to the water table.

Timpahute stony sandy loam, 2 to 5 percent slopes
(Ts).—This soil is like Timpahute gravelly sandy loam, 0
to 8 percent slopes, except that it has stones on the sur-
face and throughout the profile. This soil is at higher

elevations, and the parent material is coarser in texture.
The average slope 1s about 3 percent. Rumoft is slow.

Use and management (Semidesert limy loam range
site, capability unit VIIc-3 univrigated).—All of this
soil is used for fall and spring range. Removing sage-
brush and planting adapted grasses would improve the
carrying capacity, but these practices ave difficult to
apply because of the stones on the surface.

None of this soil is irrigated, and its stoniness and
exftreme depth to the water table make pump irrigation
unlikely in the future.

Timpahute very stony sandy loam, 2 to 7 percent
slopes (Tv).—This soil is very stony in the surface soil and
subsoil but is otherwise similar to Timpahute stony sandy
loam, 2 to 5 percent slopes. It lies on the highest parts
of the alluvial fans, just below Rough broken and stony
land and above the other Timpahute soils. It developed
from material that was coarser than that from which
the other Timpahute soils developed. The average slope
is about 5 percent. Runoff is slow to medium.

Use and management (Semidesert stony loam range
site, capability unit VIIe-5 unirrigated).—This soil is
all in spring and fall range. Range improvement is very
difticult because of the many stones on the surface.

Tomas series

The recent alluvium from which the Tomas soils de-
veloped was washed principally from rhyolite, andesite,
and sandstone, and partly from basalt, granite, and lime-
stone. These soils occupy recent, alluvial fans, drainage-
ways, and basins. The vegetation at the higher eleva-
tions consists principally of scattered sagebrush and some
galletagrass, and at the lower elevations it consists mostly
of winterfat.

These well-drained soils are deep and medinm tex-
tured throughout the profile. The surface soil is pale
brown, soft, and platy in structure. The subsoil and
substratum arve pale brown, soft to slightly hard, and
massive to platy in structure.

The lime content of the profile is greater at the lower
elevations. The soils are free of salts and alkali.

Tomas silt loam, 0 to 1 percent slopes (Pc).—This
deep, medium-textured soil occupies large areas of nearly
level recent deposits on alluvial fans, i drainageways,
and in basins, A representative profile in a barven area
follows:

0 to 14 inch, silt loam crust; platy structure, vesicular.

4 to 7 inches, silt loam; pale brown and soft when dry,
brown and very friable when moist; noncalcareous to
weakly caleareous; moderately alkaline; platy structure.

T to 60 inches, silt loam; pale brown and slightly hard when
dry, brown and friable when moist; weakly to strongly
calcareous; moderately alkaline; massive.

The higher lying areas of this soil contain less lime
than the lower lying areas. In some places a few peb-
bles are scattered on the surface. The depth of the silty
alluvial deposit over old buried soil materials is morve
than 3 feet in most places.

This soil has good natural drainage. Runoff is very
slow, and internal drainage is medium. The hazard of
erosion is moderate. The available water holding ca-
pacity is high. TRoots penetrate deeply. The organie-
matter content and natural fertility are moderate. The

soil 1s free of toxic concentrations of salts or alkali.
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Use and management (Semidesert loam range site, ca-
pability unit VIIe-1 unirrigated, Ile-1 irrigated).—
Most of this soil is used for fall and spring range. The
carrying capacity is relatively low where the vegetation
is mostly sagebrush and galletagrass. It can be im-
proved by removing the sagebrush and planting adapted
grasses. The carrying capacity is relatively high where
the vegetation is dominated by winterfat.

Considerable areas of this soil near Garyville are un-
der pump irrigation. Alfalfa, barley, and potatoes ave
the principal crops. Some carrots and sugar beets have
beeh grown. Alfalfa does quite well without supple-
mental fertilization. Barley should have nitrogen fer-
tilizer, and potatoes need both nitrogen and phosphorus
fertilizers,

Tours series

The alluvium from which the Tours soils developed
came mostly from sandstone and partly from rhyolite
and andesite. These soils lie on recent alluvial fans.
The vegetation is dominantly sagebrush and galletagrass.

These soils are well drained, deep, and nearly level.
The surface soil is reddish brown, hard, and granular
i structure. The subsoil and substratum arve veddish
brown, hard, and massive. Textures are moderately fine
throughout a typical profile, but the subsoil and sub-
stratum may be somewhat stratified and, thevefore, vari-
able in texture.

These soils ave calcareous to the surface.
free of salts and alkali.

Tours silty clay loam, 0 te 1 percent slopes (Ty)—FEx-
cept for its finer texture throughout the profile, this soil
1s similar to Redfield silt Joam, 0 to 1 percent slopes. It
occurs at lower elevations on the alluvial fans near Enter-
prise. A representative profile in an area free of vege-
tation follows:

The soil is

0 to € inches, silty clay loam; reddish brown and hard when
dry, darker reddish brown and friable when moist; mod-
erately to strongly caleareous; moderately alkaline; granu-
lar structure.

6 to 60 inches, silty clay Toam; reddish brown and hard when
dry, darvker reddish brown and friable when moist; moder-
ately to strongly calcareous; moderately alkaline; massive.

In some spots a few. pebbles may be present in the
profile. In some places stratified Iayers are present below
a depth of 20 inches.

The natural drainage is good.
and internal drainage is slow. The erosion hazard is
slight. The available water holding capacity is high.
Roots penetrate deeply. The natural fertility is low.
The soil is free of excess salts and alkali.

Use and management (Semidesert loam range site,
capability unit’ VIIc-1 unirvigated, IIs-1 irrigated).—
This soil is used mostly for range. The carrying capacity
can be improved by removing sagebrush and planting
adapted grasses.

A few areas are irvigated and used for alfalfa, barley,
and potatoes. Nitrogen fertilizer will increase barley
vields, and potatoes will respond to nitrogen and phos-
phorus fertilizers. This soil has a high water-holding
capacity which makes it possible to apply large amounts
of irrigation water at fairly long intervals. Erosion is
a minor problem.

Runoft is very slow,

Uvada series

Soils of the Uvada series developed in medium tex-
tured to moderately fine textured old alluvial or basin
deposits that were derived chiefly from rhyolite, andesite,
basalt, and sandstone. They occupy a large area, princi-
pally in the basin part of the survey Area, where they
are associated mostly with the Antelope Springs soils.
The dominant vegetation is greasewood and shadscale.
There are some scattered sagebrush, big rabbitbrush, bud
sage, and patches of black lichens.

These moderately well drained soils are nearly level
to very gently sloping. The surface soil is pink, soft to
slightly hard, and platy to granular in structure. The
subsoil 1s strong brown, hard, and prismatic in structure.
The substratum is pink, havd, and massive.

The Uvada soils ave calcarveous to the surface. The
profile contains moderate to strong concentrations of
soluble salts and strong concentrations of alkali, There
1s little or no gypsum in the profile.

Uvada loam, 0 to 2 percent slopes (Ua).—This is one of
the most widely distributed soils in the basin part of the
survey Avea. A representative profile in an arvea free
of vegetation follows:

0 to 1 inch, light loam crust; pinkish white and soft when
dry, light brown aund very friable when moist; modervately
calcareous ; moderately alkaline; platy structure, vesicular.

1 to & inches, light loam: pink and soft to slightly hard when

dry, brown and very friable to friable when moist; modetr-

ately calcareous; moderately alkaline; platy to granular
structure, vesicular,

5 to 10 inches, heavy silty clay loam; strong brown and hard
when dry, dark brown and firm to friable when moist;
strongly calcareous; strongly alkaline; prismatic structure.

10 to 18 inches, silty clay loam; light rown and hard when
dry, brown and firm to friable when moist; strengly cal-
careous; strongly alkaline; subangular blocky structure,

18 to 60 inches, clay loam; pink and hard when dry, darker
pink and friable when moist; very strongly calcareous;
moderately alkaline; massive.

In some places the prismatic to subangular blocky
structure of the subsoil is weakly expressed or nearly
absent.

This is & moderately well drained soil. The runoff and
internal drainage are very slow. The erosion hazard is
severe., The available water holding capacity is low.
LEffective rooting is very shallow to shallow. The or-
ganic-matter content and natural fertility ave low.

The soil is moderately to strongly saline, and it is
strongly affected by alkali. The entire profile is aflected,
but, the strongest concentrations ave in the subsoil. Little
or no gypsum is present.

Use and management (Semidesert alkali flats range
site, capability unit VIIc-8 unirrigated).—Almost all of
this soil is used for fall and spring range. Range im-
provement is diflicult because of the strong concentrations
of salts and alkali.

In the past, considerable areas were dry-farmed, but
all attempts ended in farlure. A few areas are now pump
irrigated along with the better Kscalante, Beryl, and
Antelope Springs soils nearby. Crop response has been
spotty and meager because this soil is not suitable for
irrigation. Reclamation has been unsuccessful. Durastic
and expensive measures ave required to improve the soil,
and the limited supplies of water available will produce
greater returns on betfer soils nearby.
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Uvada silt loam, overwashed, 0 to 1 percent slopes
(Uo).—This soil is similar to UV‘ld‘L loam, 0 to 2 percent
slopes, except that it has been covered by a recent deposit
of dark-colored silt loam like the material of the Red
Rock soils. In most places this overwash is less than 5
inches thick, but in others it is as much as 8 to 10 inches
thick.

The largest areas of this soil are north of Newcastle,
where Pinto Creek ends. 'The erosion hazard is moderate.
The vegetation contains considerable sagebrush.

Use and management (Semidesert alkali flats range
site, capability unit VIIe-8 unirvigated).—Most of this
soil is m fall and spring range. The possibilities for
range improvement are meager.

This soil is not considered generally suitable for irri-
gation; however, one area on the old Clark Ranch north
of Newcastle is under pump irrigation. The principal
crops are alfalfa, barley, and carr ofs. These crops appear
to be growing almost entirely in the very shallow, davk-
colored overwash layer. The carrots, especially, are very
shallow rooted.

Uvada silt loam, 0 to 1 percent slopes (Ud).—This soil
is similar to Uvada loam, 0 to 2 percent slopes, but it
is of finer texture throughout. In addition, its subsoil is
subangular blocky instead of prismatic in structure. This
soil somewhat vesembles soils of the Antelope Springs
series, except t]mt the profile development is more ad-
vanced.

This soil occurs north of Newcastle, near Antelope
Road. The erosion hazard is slight.

Use and_management (Semldesel t alkali flats vange
site, capability unit VIIc-8 unirrigated).—All of this
soil is In spring and fall range. There is little possi-
bility of range improvement. Pnmp irrvigation is not
practical.

Uvada and Antelope Springs soils, 0 to 1 percent
slopes (Us).—These undifferentiated soils consist mainly
of Uvada loam and Antelope Springs silt loam. Small
areas of Crestline fine sandy loam, Heist fine sandy loam,
Uvada silt loam, and Beryl very fine sandy loam ave in-
cluded. More than 70 percent of the arvea is Uvada loam.
The soils were not separated, because most of them are
so seriously affected by strong concentrations of alkali
and By moderate to strong concentrations of salts that
there 1s little possibility of improving them,

These soils are at the lower elevations in the basin
part of the survey Area.

Use and management (Semidesert alkali flats range
site, capability unit VIIe-8 unirrigated). —Aurveas of these
soils are entirely in fall and spring rvange. Little im-
provement is possible.

Uvada and Antelope Springs soils, hummocky, 0 to
1 percent slopes (Ut).—IExcept for the hummocky surface,
these undifferentiated soils are similar to Uvada and
Antelope Springs soils, 0 to T percent slopes. The hum-
mocks, less than 5 feet in height, have accumnlated
around shrubs and in elongated ridges. Probably they
ave the result of wind erosion during previous unsuccess-
ful attempts to dry-farm these soils,

Use and management (Semidesert alkali flats range
site, capability -unit VIIc-8 unirrigated).—These soils
arve used for fall and spring grazing. There is little
possibility of improving the range.

Uvada, Antelope Springs, and Heist soils, 0 to 1 per-
cent slopes (Ux).—These undifferentiated soils consist of
Uvada loam, Antelope Springs silt loam, and Heist fine
sandy loam. The Uvada and Antelope Springs soils are
moderately to strongly saline and strongly affected by
alkali. The Heist soil is practically free of excess salts
and alkali.

These soils are in the lower basin part of the survey
Area. The Heist fine sandy loam is on slight elevations
that probably represent old sandbars or depos1fs in the
former lake.

The vegetation on the Uvada and Antelope Splin«rs
soils is shadscale and greasewood, but the Fleist soil i
covered principally with sagebr ush and big rabbitbr ush

Use and_management (Semidesert alkali flats range
site, capability unit VIIc-8 unirrigated).—These areas
are all in spring and fall vange. Little can be done to
improve the range. 'The pafches of Heist fine sandy
loam would be suitable for 1rrigation, but they are much
too small and too irregulavly distributed. In addition,
the necessary leveling would destroy the Heist soil with-
out, appreciably improving the soils around it.

Uvada, Antelope Sprmgs, and Crestline soils, 0 to 1
percent slopes (Uvj—The soils in this undifferentiated
group are Uvada loam, Antelope Springs silt loam, and

restline fine sandy loam, gravelly substratum. ~The
Uvada and Antelope Spunws soils are moderately to
strongly saline fmc} strongly affected by alkali. The
Crestline soil is almost free of salts and alkali.

These soils lie in the lower part of the basin area. The
Crestline soil occupies slightly higher elevations on what,
were probably old gravelly sandbars in an old lake.

The Uvada and Antelope Springs soils are covered
with shadscale and greasewood. The Crestline soil is
dominated by smrebmsh and has only a few scattered
bushes of shadscale and greasewood.

Use and management (Semideselt alkali flats range
site, capability unit VIIc-8 unirrigated).—All areas of
these soils are in fall and spring range. Therve is little
possibility of improving the range.

A few of the larger aveas of Crestline fine sandy loam,
gravelly substr (Lflll]], have been dry-farmed ov pump irri-
(mfed in the past. The effects of wind evosion ended the
dlyhnd cultivation, and the irrigation has also been
abandoned. The Crestline soil is not a good soil for
irrigation because it is sandy and modehue]y deep over
the omvel]y substratum. The other soils are not suitable
for irrigation. Leveling these soils for irrigation would
destroy Tthe favorable characteristics of the Crestline soil
and expose its gravelly substratum without, appreciably
improving the Tvada and Anfe]ope Springs soils.

Uvada’ soils-Dune land association (Uw).—This asso-
clation consists of eroded areas of Uvada loam and Dune
land. The Uvada loam is nearly level to slightly hum-
mocky. The Dune land has a considerable range in slope.

The eroded areas of Uvada loam ave on the southwest-
ern side of each association, and the Dune land is on the
northeastern side. The prevailing southwesterly winds
appear to have blown soil material from the Uvada soils
and piled it into Dune land. Scattered shadscale and
greasewood shrubs ave present on the Uvada soils, and
scattered big vabbitbrush grows on the Dune land.

Use and management (Semidesert alkali flats range
site, capability unit VIIc-8 unirrigated).—All of the
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association is in fall and spring range. There is very
little possihility of range improvement or reclamation.

The damage from wind erosion was probably the result
of attempts to dry-farm these areas. All such attempts
ended in failure. Even if it had been possible to control
the wind erosion under cultivation, the moderate to
strong concentrations of salts and the strong concentra-
tions of alkali would have prevented successful dryland
farming.

Zane series

Zane soils developed in deep deposits of brownish,
moderately coarse textured to medium textured, some-
what older alluvium that was derived chiefly from rhyo-
lite, andesite, basalt, and sandstone. They occupy large
areas on very gently sloping alluvial fans and are associ-
ated principally with Dixie and Neola soils. The profile
is more strongly developed than the profiles of the Tomas
and Genola soils, and the alluvial fans are somewhat
older and more sloping.

In most places the principal vegetation is sagebrush
and galletagrass. In a few places, especially where the
Zane soils e next to Tomas soils near Modena, the vege-
tation is almost pure winterfat.

These are deep; well-drained soils. The surface soil is
reddish brown, slightly hard, and granularv in structure.
The subsoil is reddish brown, slightly hard, and prismatic
and subangular blocky in structure. The substratum is
light brown, slightly hard, and massive. The soils are
free of salts and alkali. The lime has been leached out
of the upper horizons,

Zane clay loam, 0 to 2 percent slopes (Za).—This soil
occupies considerable areas on very gently sloping old
alluvial fans. A representative profile in an area free
of vegetation follows:

0 to 1 inch, clay loam crust; pinkish gray and slightly hard
when dry, brown and friable when moist; noncalcareous;
moderately alkaline; platy structure, vesicular.

1 to 8 inches, clay loam; reddish brown and slightly hard
when dry, dark reddish hrown and friable when moist;
noncalcareous; mildly alkaline; granular structure.

8 to 13 inches, heavy clay loam: reddish brown and slightly
hard when dry, dark rveddish brown and friable when moist;
noncalcareous; mildly alkaline; prismatic and subangular
blocky structure.

*13 to 20 inches, silt loam; brown and slightly hard when dry,
dark brown and friable when moist; moderately calcareous;
moderately alkaline; contains visible seams and flecks of
lime; subangular blocky structure.

20 to 60 inches, fine sandy loam; light brown and slightly
hard when dry, hrown and friable when moist; moderately
calcareouns; mildly alkaline; massive.

The depth to which the soil is noncalcareous differs
from one place to another. In many places the structure
of the subsoil is very weakly developed. The materials
of the substratom may differ from those described. In
some Pplaces the material below a depth of 3 feet is like
that from which the Dixie and other soils have formed.

The natural drainage is good. Runoff is very slow to
slow, and internal drainage is medium. The erosion haz-
ard 1s moderate. The available water holding capacity
is high. The effective rooting zone is deep. The organic-
matter content and natural fertility are low. The soil
is free of toxic concentrations of salts and alkali.

Use and. management (Semidesert loam range site,
capability unit VIIe~1 unirrigated, ITs-1 irrigated) —
Nearly all of this soil is used for fall and spring range.
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The carrying capacity of the arveas covered with winter-
fat is higher than where the vegetation consists princi-
pally of sagebrush and galletagrass. The range can be
improved considerably by eliminating the sagebrush and
planting adapted grasses.

A few areas west of Zane are under pump irrigation.
Alfalfa does well without added fertilizer. DBarley re-
sponds to nitrogen, and potatoes will benefit from both
nitrogen and phosphorus fertilizers. This is potentially
one of the best soils in the avea for irrigation. Develop-
ment depends on the pumping lift, and only the lower
lying arveas are now irvigated.

Formation and Classification of Soils

Factors of Soil Formation

Soils are the products of the five main factors of soil
formation: (1) Parent material, (2) climate, (3) living
organisms (chiefly vegetation), (4) topography, and (5)
time. Under the prevailing low average annual rainfall,
sparse vegetative cover, and relatively gentle slopes, the
soils of the Beryl-Enterprise Area strongly reflect the
influence of parent material and time. Where the soils
are essentially recent alluvial deposits, even the time fac-
tor is negligible. Such soils are little more ‘than un-
modified parent material. Their properties are essen-
tially herveditary, and the profiles exhibit a minimum of
soil development and horizon differentiation. Where the
parent material has been longer in place, the influence of
the other soil-forming factors is more apparent.

Parent materials.—Most of the soils in the Area are
developing from water-transported and locally wind-
reworked sediments derived from the surrounding moun-
tains. Iixtensive areas of sediment were deposited as
large, gently sloping, coalescing, and, in places, overlap-
ping alluvial fans adjacent to the mountains. In the
center of the Area at a considerable distance from the
mountains, there is an extensive, nearly level, old lake
basin. As is generally the case with water-transported
material, the sediments are coarsest nearest their source
in the mountains and finest the farthest removed.

Typically, the sediments are of mixed mineral compo-
sition, They were derived predominantly from extrusive
igneous rock that unconformably overlies older Cretaceous
and Tertiary sedimentary formations. The extrusive ig-
neous rock is mostly rhyolite but includes some latite,
andesite, basalt, and obsidian (77). The upper reaches
of the Shoal Creek and Pinto Creek drainage areas ex-
tend into areas of intrusive granitic rock, and some of
the dark-colored soils developing from recent alluvium
carry visible mica flakes. The sedimentary rock is mostly
reddish sandstone but includes some interbedded lime-
stone and shale. Along the southeastern edge of the
Area near Newcastle, a thick section of the sedimentary
rock crops out, and the resulting allovium and the soils
derived from it are distinctly reddish in color. Iilse-
where in the Area, the parent material is most strongly
influenced by the extrusive igneous rock, and the sedi-
ments arve predominantly brownish in color. Toward the
center of the Area, proportionately more watei-soluble
matervial was deposited, and the soils are progressively
more calcareous and more affected by soluble salts or
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alkali, or both. With increasing lime content, the sedi-
ments acquire a pinkish cast that masks their otherwise
brownish color. The sediments are Quaternary and Re-
cent in age. Their total depth is unknown. Wells south
of Beryl have been drilled to depths of more than 450
feet without reaching bedrock, and the 746-foot railroad
\f\;eﬂ at, Lund, just east of the Avea, is entirely in valley
fill.

Climate.—The climate of the Area is semiarid-conti-
nental. It has a wide range in seasonal and daily tem-
peratures, low humidity, much sunshine, a relatively
short growing season, and little rainfall. The average
annual rainfall varies from 8 to 9 inches for the basin
area to between 10 and 12 inches for most of the alluvial
fan avea. In a small protected pocket near Enterprise,
the rainfall is 15 inches, and the older soils in that vicin-
ity are more reddish in color than elsewhere on the
alluvial fans.

Only over long periods of time does climate have ap-
preciable effects on the soils in this Avea, and the effects
are more prominent in the B and C,, horizons than in
the A horizon. Because of the low rainfall and the pre-
vailing cool temperatures, the soil profiles are shallow,
as compared with those in aveas that have morve rainfall
and higher temperatures.

Vegetation.—Two plant associations dominate in the
present vegetative cover of the Area: (1) The sagebrush-
galletagrass association on the alluvial fans, and (2) the
greasewood-shadscale association on the saline-alkali soils
in the lower basin. In an intermediate position between
these associations is a third association that is somewhat
mixed or transitional. This thivd association—prinei-
pally big rabbitbrush, together with some sagebrush,
shadscale, and greasewood—occurs in the higher lying
parts of the upper basin, where most of the soils ave
strongly calcareous. The vegetation in the Beryl-Enter-
prise Arvea is sparse, and much of the surface is barve.
The total annual production of organic material is low.

From the standpoint of the organic-matter content of
the A horizon, compared with that of the underlying
horizons of the profile and that of soils in other areas,
the effect of vegetation on the soils of this Area has
been weak. The ovganic-matter content is uniformly
low—usually less than 1 percent—except where the soils
have been affected by dark-colored alluvial deposits from
higher lying aveas that receive more rainfall and sup-
port more vegetation.

The most striking effect of vegetation is that asso-
ciated with the presence of greasewood and shadscale.
These plants are salt accumulators, and they consistently
increase the alkalinity and exchangeable sodium per-
centage in the soil immediately under the drip zone of
each individual plant. Greasewood appears to have more
effect than shadscale. Because of the variations in the
composition, density, and age of the plant cover, the
pattern of salt and alkali content is extremely complex.

Topography.—The slopes in the survey Area are gentle;
the adjacent mountains were excluded. In the basin, the
slope is negligible; it is generally area wide and can be
measured in feet per mile. Within the basin are playas
that are essentially level and have no external drainage.
The alluvial fans have long gentle slopes. The gradient
is low but sufficient to provide adequate surface drainage
for the small amount of rain that falls in the Area.

Time.—The length of time a given parent material has
been in place is related to horizon differentiation and
stage of profile development. More time is required to
produce modification of the parent material in this Area
than in places that have more rainfall and more vegeta-
tion. Recent deposits of parent material show little
modification, but older deposits reveal increasing horizon
differentiation.

On the more strongly sloping, older alluvial fans that
are free of excess lime, salts, and alkali, horizon differen-
tiation follows the so-called “normal” sequence of devel-
opment. This includes a decrease in the pH, the concen-
tration of clay in the B, horizon, the concentration of
Iime in the G, horizon, and a profile generally free of
excess salts and low in exchangeable sodium.

In the saline-alkali basin, this same pattern is generally
evident, hut excess salts and exchangeable sodium persist
and the pH is much higher.

Where there are strongly calcareous deposits of rela-
tively coarse and siliceous material low in weatherable
minerals, the soils are calcareous to the surface, little
clay appears to form or to concentrate, and the profile
lacks a By horizon of clay concentration. Such soils are
intermediate between the so-called “normal” soils of the
older terrace positions and the more strongly developed
saline-alkali soils of the basin areas.

Classification of Soils

The general framework of classification in this section
is the scheme outlined by Baldwin, Kellogg, and Thorp
(7) in 1938 and modified by Thorp and Smith (70) in
1949. Recognition of the Calcisols as a great soil group
was proposed by Harper (6) in 1957, and the restriction
of the Sierozems to soils having some evidence of a
textural-structural B horizon, also a modification of the
193849 concepts of this group, was presented in a paper
by Ulrich (72) in 1956. The horizon designations and
the descriptive terminology generally follow the Soil
Survey Manual (74). Table 17 gives the Wigher cate-
gories of classification and the approximate acreage and
proportionate extent of the soil series in the Arvea.

Tasue 17.—Classification of soils by orders and great soil
groups; approxvmate acreage and proportionate extent

AZONAL SOILS

Great soil group and series Approximate | Proportionate
area extent
Acres Percent
Alluvial soils_ . - oo 46, 337
Berent_ .- ______ 2, 302 . 60
Genola. . . ________ 6, 487 1. 70
Modena 3, 970 1..04
Mosida_ .- __.__________ 4,013 1.05
Musinia_ . ___________ 291 . 08
Navajo_ oo ______._. 287 .08
Neweastle. - oo ___ 9, 631 2. 53
Redfield______ . _______ 2, 533 .67
Red Roek_ - - ________ 4, 262 112
Tomas. - oo oo 11, 471 3.01
Tours_ .. 1, 090 .29
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Table 17.—Classificaton of soils by orders and great soil
groups; approximate acreage and proportionate extenti—Con.

ZONAL SOILS

Great soil group and series Approximate | Proportionate
area extent
Acres Percent
Sierozems______________________ 114, 878 30. 20
Crestline ' ________._______ 17, 105 4. 50
Dixie 2 oo . 61, 899 16. 27
Sevy ? oo ___ 9, 507 2, 52
Timpahute 3. _____.__._____ 17,271 4, 54
Zane '_____ ... __ 9, 006 2. 37
INTRAZONAL SOILS

Caleisols______.________________ 094, 329 24. 79

Beryl . ____ 21, 628 5.6
Esealante____ . .__._______. 29, 852 7. 85
Heist_ . __ 10, 817 2. 84
Neola________._____._______ 32, 032 8. 42
Solonetz soils_ _ . ________._______ 66, 182 17. 39
Antelope Springs ' _________ 34, 020 8. 04
Bullion '_______________.___: 1, 158 . 30
Uvada 2 ____________._____ 31, 004 8. 15
Miscellaneous land types. .. _._._ 58, 754 15. 45
Total - . __. 380, 480 100. 00

! Minimal development.

3 Maximal development.
2 Medial development.

Alluvial soils

Alluvial soils consist of “the more recently deposited
water-laid materials, which have been very little changed
by the environment. Their characteristics are deter-
mined largely by the nature of the materials from
which they have been derived and the manner in which

these materials have been sorted and deposited. The
chmatic conditions, dl,'zuna-ge, and vegetation vary
widely” (13).

The earliest stage in the development of a soil profile
from well-drained alluvial materials free of excess soluble
salts, alkali, and alkaline earth carbonates can be illus-
trated by a profile of Redfield loam. This profile is
located in an aren free of vegetation 200 feet west of the
southeast corner of sec. 23, T. 36 S., R. 16 W.

A: 0 to 6 inches, loam; reddish brown (5YR 5/4) when dry,
dark reddish brown (5YR 3/4 to 4/4) when moist;
weak very fine granular structure; soft, very friable;
moderately to strongly calcareous; pH 7.9; the upper-
most half inch may be a very fine vesicular horizon
and have a weak very thin platy structure.

Cun 6 to 15 inches, loam; reddish brown (5YR 5/4) when
dry, reddish brown (5YR 4/4) when moist; very
weak coarse granular structure crushing to medium
and fine granules; slightly hard, friable; strongly
calcareous; pH 7.9: containg many tubules and root
channels, some up to 3 millimeters in diameter.

Gz 15 to 19 inches, similar to Cu horizon but containing
visible thin Jime seams and flecks; pH 7.9.

C. 19 to 60 inches, loam; yellowish red (5YR 5/6) when
dry, vellowish red (5YR 4/G) when moist; very weak
coarse granular structure crushing to medium and
fine granules; slightly havd, friable; strongly cal-
careous: pH 8.0

The Redfield soils show .a minimum of horizon dif-
ferentiation. The reddish colors arve quite uniform

‘mal.

throughout the profile and are largely due to the presence
of reddish Cretaceous and Tertiary sandstone in the
parent material. Only a slight darkening of the A,
horizon has lesulted from the vegetation, and the platy
and vesicular layer at the top “of the A, horizon is
very thin, only slightly developed, and. discontinuous.
Structural development 1s essentially very weak to almost
massive. The pH is uniform. The slight lime con-
centration in the C;o 1s neither umtonnly present nor
visible, but its depth of occurrence is quite significant in
terms of probable future horizon differentiation and pro-
file development. Other soils developing from rvecent
alluvial materials, as well as slightly more differen-
tiated profiles in the Avea, have thin lime seams and
flecks at about the same depth. This indicates the
approximate depth at which lime begins to accumulate
in the soils of this Area, particularly those of inter-
mediate textures.

In the survey Avea there are 10 other soil series that
are developing from recent alluvial material and that,
in profile characteristics and degree of horizon differen.
tiation, ave similar to the Redfield series. The other 10
senes are Berent, Genola, Modena, Mosida, Musinia,

Navajo, Newc%tle, Red Rock, Tomas, and Tours.

The Berent soils are brownish, coarse-textured soils
derived from water-deposited and, in places, partly wind-
reworked materials derived chmﬁy from rhyolitic sources.
The Genola soils are brownish, medium-textured soils
derived from mixed igneous and sedimentary material.
The Modena soils are modemfely coarse textured, red-
dish-brown soils derived from somewhat mixed but
predominantly reddish sedimentary material. The
Mosida soils are moderately coarse textured, dark- colored
soils derived from mixed 1gneous and sedlment,uy mate-
rial.  The Musinia soils ave dark-colored, moderately
fine textured soils derived from mixed igneous and sedi-
mentary material. The Newcastle soils are brownish,
gravelly or stony, medium-textured soils that occupy
more strongly sloping positions on alluvial fans and
in drainageways and are derived from mixed igneous
and-sedimentary material. The Navajo soils are s veddish-
brown, fine-textured soils derived from somewhat mixed
but predominantly reddish sedimentary sources. The
Red Rock soils are dark-colored, medium-textured soils
devived from mixed igneous and sedimentary material,
The Tomas soils are blowmsh, very silty soils devived
from mixed igneous and sedimentary material. The
Tours soils are reddish-brown, moderately fine textured
soils derived from somewhat mixed but predominantly
reddish sedimentary sources.

Sierozems

If the parent material is not high in alkaline earth
carbonates, soluble salts, o1 alkali, profile development
appears to proceed in stages from Alluvial soils to
Sierozems. Depending on the degree of horizon differen-
tiation, three.stages of profile development ocenr: Wealk,
or minimal; moderate, or medial; and strong, or maxi-
These terms are relative and are based on changes
in morphology, such as (a) textural, structural, and
color modifications that distinguish the B horizon from
the C horizon, (b) leaching of carbonates from the upper
horizons of the soil ploh]e, and the relative prominence
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of the C., horizon, (¢) the degree of expression of the
vesicular A, horizon, and (d) differences in reaction be-
tween the A and B horizons and the C horizon (12).

Weak, or minimal.—This stage of horizon differentia-
tion is illustrated by a profile of Zane clay loam taken
in a barren area 700 feet west of the northeast corner of
sec. 35, T. 83 S., R. 17 W.

Ay 0 to 1 inch, clay loam; pinkish gray (7.5YR 7/2) when
dry, brown (7.5YR §/4) when moist; very weak
very thin platy structure and very fine vesicular
porosity; slightly hard, friable; noncalcareous; pH
8.0.

A; 1 to 8 inches, clay loam; reddish brown (5YR §/4) when
dry, dark reddish brown (5YR 3/4) when moist;
moderate fine granular structure; slightly hard, fri-
able; noncalcareous; pH 7.7.

B, 8 to 13 inches, heavy clay loam; reddish brown (5YR
5/4) when dry, reddish brown (5YR 4/4 when
moist; weak medium prismatic and weak very fine
subangular blocky structure; slightly hard, friable;
thin patchy clay filmg; noncalcareous; pE 7.6.

B; 138 to 20 inches, silt loam; brown (7.5YR 5/4) when dry,
dark brown (7.5YR 4/2 to 4/4) when moist; weak
medinm subangular blocky structure; slightly hard;
friable; thin very patchy clay films; moderately cal-
careous, fine lime seams; pk 8.0.

C 20 to 60 inches -+, fine sandy loam to light loam; light
brown (7.5YR 6/4) when dry, brown (7.5YR 5/4)
when moist; massive; slightly hard, friable; moder-
ately caleareous; pH 7.6.

Compared with the profile of Redfield loam, this pro-
file has move horizon differentiation and development.
The platy and vesicular A, horizon is thicker, more
strongly developed, leached of lime, and continuous. The
Ay horizon also shows color modification, stronger struc-
tural development, and a loss of free lime. A lime-free,
weak textural-structural B, horizon is also present. The
B; horizon shows somewliat less development, but it has
weak structure, some increase in clay content, and fine
lime seams in the lower part.

These soil properties indicate that the leaching of lime
in the A, and B, horizons has taken place more or less
concurrently with an increase in clay formation and con-
centration. The reddish color in these horvizens can be
attributed to an increase in content of free iron oxide
and to accompanying formation of secondary clay from
the primary minerals in the parvent alluvium.

Some profiles of Zane clay loam are not so pronounced
as the profile described above, but nearly all of this soil
is characterized by the removal of lime from the A
horizon, some increase in the clay content of the B hori-
zon, and weak structure in the B horizon. The color
differences are less pronounced in places, particularly
where the parent material is like that of the Tomas
soils; in such areas, the soil is move brownish throughout.

One other soil series in the Area shows horizon dif-
ferentiation equivalent to that of the Zane soils. This
is the Crestline series. The parent material of Crestline
soils is moderately coarse textured to coarse textured
and probably contains less of the weatherable primary
minerals than the parvent material of the Zane soils. For
the most part, profile development consists of the leach-
ing of lime from the A, horizon, a small increase in clay
content and weak structural development.in the B, hori-
zon, and a weak lime concentration and, in places, very
slight cementation below the B, horizon.

Moderate, or medial—This stage in profile develop-
ment is basically an intensification of the processes de-
scribed for 'the weak, or minimal, stage. A profile of
Sevy sandy clay loam taken in a barren area a quarter
of a mile south of the west quarter corner of sec. 22,
T. 36 S., R. 16 W, illustrates this stage.

Ay 0 to 1 inch, sandy clay loam; light brown (7.5YR 6/4)
when dry, dark brown (7.5YR 4/2 when moist;
weak very thin platy structure and very fine vesicu-
1:131- porosity ; soft, very friable; noncalcareous; pH
7

A: 1 to 4 inches, sandy clay loam; reddish brown (5YR 5/3)
when dry, reddish brown (5YR 4/3) when moist;
moderate to strong very fine granular structure;
slightly hard, friable; noncalcareous; pH 7.0.

B: 4 to 13 inches, sandy clay loam; reddish brown (5YR
4/4) when dry or moist; moderate coarse subangular
blocky structure; hard, friable; thin nearly continu-
ous clay films; noncalcareous; pH 7.1.

B: 13 to 16 inches, sandy clay loam; light brown (7.5YR
6/4) when dry, brown (7.5YR 5/4) when moist;
moderate to weak coarse subangular blocky  struc-
ture; hard, friable; thin patchy clay films; strongly
calcareous; pFH 8.0.

Cen 16 to 34 inches, clay loam; pinkish white (7.5YR 8/2)
when dry, pink (7.5YR 7/4) when moist; weak
medium subangular blocky structure to massive;
hard to weakly cemented, friable; very strongly cal-
careous; pH 8.2.

C 34 to 60 inches -, fine sandy loam; pink (7.5YR 7/4)
when dry, brown (7.5YR 5/4) when moist; massive;
soft, very friable; strongly calcareous; pH 8.3.

Compared with the profile of the Zane soils, the Sevy
profile shows intensification of the same process of lime
removal and concentration, as well as differentiation by
color, texture, and structure. Lime has concentrated in
large quantities in the C,, horizon and is hard to weakly
cemented when dry. Lenses and dense incrustations of
lime also occur, but the horizon is relatively soft and is
not, uniformly hardened into a massive caliche-like de-
posit.  Mechanical analyses, with and without the
presence of lime, indicate that much of the lime in the
C.. horizon is in the clay-size fraction. The A; and B,
horizons are now neutral in reaction.

One other series, the Dixie, shows profile development
equivalent, to that of the Sevy soils. In the Dixie soils,
however, the C,, horizon is white (very pale brown, moist),
weakly to strongly cemented caliche, and the A, and B,
horizons are neutral to mildly alkaline.

Strong, or maximal.—This stage in profile develop-
ment is a further intensification of the processes de-
scribed above. A profile of Timpahute sandy loam in a
barrven arvea a quarter of a mile south of the northwest
corner of sec. 6, T. 35 S., R. 18 W, illustrates this stage.

Av 0 to-2 inches, sandy loam; light gray (10YR 7/2) when
dry, light brownish gray (10YR G/2) when moist;
very weak very thick platy structure and very fine
vesicular porosity ; soft, very friable; noncalcareous;
pH 7.5; the uppermost 34 to % inch is a loose mulch
containing numerous pebbles.

A: 2 to 6 inches, sandy loam; very pale brown (10YR 7/3)
when dry, brown (10YR 5/3) when moist; moderate
very fine granular structure; soft, very friable; non-
calcareous; pH 7.6.

B: 6 to 15 inches, sandy clay; brown and dark brown
(7.5YR 5/4 and 4/4) when dry or moist; strong
medium to coarse prismatic and strong medium an-
gular blocky structure; very hard, firin; thick con-
tinuous clay films; noncalcareous; pH 7.3.
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B: 15 to 24 inches, sandy clay loam; brown to dark brown
(7.5YR 5/4 and 4/4) when dry or moist; weak
coarse subangular blocky structure; very hard, firm;
thin patchy clay films; weakly to strongly cal-
careous; pH 8.1.

Cen 24 to 52 inches, strongly cemented caliche; pinkish white
(7.5YR 8/2) when dry, pink (7.5YR 7/4) when
moist; massive; very strongly calcareous; pH 8.6.

C 52 to 60 inches -, sandy loam; very pale brown (10YR
7/3) when dry, brown (7T5YR 5/3) when moist;
massive; soft, very friable; moderately calcareous;
pHE 8.2; with increasing depth, becomes chiefly coarse
sand, gravel, and cobblestones.

Compared with the Sevy and Dixie profiles, the Tim-
pahute profile reveals a much thicker and more strongly
cemented C, horizon and a greater concentration of clay
in the B, horizon. Whitish sprinklings and a paper-
thin, discontinuous A, horizon can be found, in a few
places, just above the B; horizon. Some variations in
the color and thickness of the horizons occur. Near
Modena this soil is browner than the profile described,
and near Enterprise it is more reddish. In addition, the
soil near Enterprise has a thinner A, horizon and a
thicker By horizon than the soil near Modena. These
variations indicate somewhat more clay formation and
concentration in the soil near Enterprise. and may re-
flect the difference in rainfall. The annual rainfall is
more than 15 inches a year at Enterprise ‘and less than
11 inches at Modena.

Calcisols

If the parent material is high in alkaline earth car-
bonates, profile development takes another course. The
formation and movement of clay are inhibited or ve-
tarded, and a subsoil horizon of lime rather than of clay
enrichment is the conspicuous feature of the profile.
These soils were not separated from the Sierozems and
other associated great soil groups in the scheme of classi-
fication given in the 1938 Yearbook of Agriculture, Soils
and Men (1), but, as they are usually calcareous to the
surface and lack a textural and structural B. horizon
above the -C., they are now recognized as a separate
great soil group. The morphology and genesis of Cal-
cisols has recently been discussed by Harper (6).

As with the Sierozems and other zonal soils that have
a By horizon of clay concentration, various stages of
horizon differentiation are recognized. The relative in-
crease in lime concentration in the C,, horizon over that
in the parent material and the relative thickness and
hardness or cementation of the C,, horizon can be used
to distinguish weak (or minimal), moderate (or medial),
and strong (or maximal) horizon differentiation. A
profile of Escalante fine sandy loam, a medial Calcisol
on the basis of the criteria mentioned above, illustrates
this group of soils. This profile is located in a barren
area at the northwest corner of sec. 2, T. 85 S., R. 16 W,

A, 0 to 1 inch, fine sandy loam; pink (7.5YR 7/4) when
dry, brown (7.5YR 5/4) when moist; very weak thin
platy structure and very fine vesicular porosity;
soft, very friable; strongly calcareous; pH 8.2.

Ay 1 to 12 inches, fine sandy loam; pink (7.5YR 7/4) when
dry, brown (7.5YR 5/4) when moist; very weak very
fine granular structure to massive; soft, very friahle;
strongly calcareous; pH 8.3.

Cen 12 to 27 inches, fine sandy loam; pinkish white (7.5YR
8/2) when dry, pink (T.5YR 7/4) when moist; mas-
sive; weakly cemented and caliche-like; very strongly

alcareous; pH 8.5.

C 27 to 39 inches, sandy loam; pink (7.5YR 7/4) when dry,
brown (7.5YR 5/4) when moist; some gravel; mas-
sive; slightly hard, very friable; strongly calcareous;
pH 8.3.

D 39 to 112 inches 4-, unrelated beds of sand and gravel
of variable size and composition but all highly
siliceous; single grained; very weakly calcareous to
noncalcareous; moderately alkaline,

Except for the prominent concentration of lime in the
C., horizon, the Escalante profile indicates little horizon
differentiation. Although the C.. horizon hardens ap-
preciably on drying and appears to be like caliche, it
moistens quite readily under irrigation. Strongly al-
kaline reactions and some soluble salts are typically as-
sociated with the C. horizon, but the reaction quickly
drops to moderately alkaline upon deep moistening un-
der irrigation. Unrelated gravelly beds occur in places
at varviable depths of more than 3 feet and usually of
more than 5 feet. The very weakly calcareous to non-
calcareous nature of these beds is extremely interesting
in view of the high lime content of the materials above.

In addition to the FEscalante series, three other soil
series, Beryl, Heist, and Neola, have similar profile prop-
erties, On the basis of the relative thickness, hardness,
and lime concentration of the C,, horizon as compared
to the C horizon, the Beryl and Heist soils may be con-
sidered wealk, or minimal, and the Neola soils strong, or
maximal, in degree of horizon differentiation and profile
development.

The Beryl soils are close associates of the Escalante
soils. - They differ from the Escalante soils mainly in
having only a weak C.. horizon that is comparatively
soft and penetrable rather than cemented. 'Lypically,
the Beryl soils are soft to hard throughout, but thin,
weakly cemented lenses may occur deep in the profile.
This material is usually strongly alkaline and in places
appears to be cemented by silica rather than lime.

The Heist soils vary more in slope and topographic
position than other soils in this group. They occur prin-
cipally on the lower margins of the older alluvial fans,
but also as slightly elevated, isolated ridges or bars in
the basin area. Considerable gravel occurs in the pro-
file locally, and at least a little gravel is present every-
where. The profile is much like that of the Beryl soils,
except for the gravel and the absence of excess salts or
alkali. Some weak cementation in the C., horizon occurs
n places, generally at depths of more than 3 feet, but
the cemented layer is thin, lenslike, and not continuous
like the G, horizon in the Escalante soils. It also soft:
ens upon moistening.

The Neola sotls are similar to the Escalante soils, but
the lime zone is prominent, usually thicker, and strongly
cemented ; it appears to be a true caliche. In addition,
the Neola soils are on old alluvial fans, are stony in
some places, and extend up to the adjoining mountains,
whereas the Escalante and Beryl soils occur only on the
nearly level deposits in the basin.

The development of C., horizons in these soils is a
matter about which there is considerable speculation and
difference of opinion. In some places ground-water
tables, present and past, appear to play a part, but it is
questionable whether, in this Area, ground-water action
was a factor, even though part of Lake Bonneville prob-
ably occupied the basin area. Escalante and Beryl soils
occur on virtually the same type of parent material and
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at the same topographic level. The first has weakly ce-
mented C,, horizons; the second has a hard when dry,
but friable when moist, Ce horvizon. If a water table
were present, it should have been general and have af-
fected both soils similarly. In places beds of noncal-
careous to very weakly calecareous gravel occur beneath
both Escalante and Beryl soils. Lime-charged water
could not have risen any significant distance in such
materials by capillary action, and the water table is now
generally at depths of more than 10 feet in these soils.
Even granting that the water table might have stood
much closer to the surface at one time, a theory not read-
ily provable, the thickest, most strongly cemented C.
horizons, and the only ones that arve true caliche hori-
zons, are on the more strongly sloping old alluvial fans
and not in the nearly level basin. On the alluvial fans,
the depth to the Ce horizon and its relation to other
morphological horizons is essentially constant with ref-
erence to the surface of the soil, including the irregu-
larities due to stream dissection. The present depth to
water in most of these areas is more than 100 feet, and
in many places on the highest fans it is more than 200
feet. It is questionable if high water tables ever played
a significant role in the formation of these soils.

Solonetz soils

If the parent material is high in soluble salts that
contain sodium, horizon differentiation and profile de-
velopment in this Avea proceed in stages from Alluvial
soils to Solonetz soils.  As defined in Soils and Men (73),
Solonetz soils are “salty and alkali soils of the arid and
semi-arid regions having a thin surface layer of light
colored leached ashy material over a davker colored sub-
soil layer of tough material of columnar structure. The
subsoil is generally light gray and highly calcareous.”

As in the Sierozems and Calcisols, several stages of devel-

opment can be recognized, but only two stages—weak, or
minimal, and moderate, or medial—occur in this Area.

Wealk, or minimal—A. profile of Antelope Springs silt
loam located at the norvth quarter corner of sec. 29, T.
35 S., R. 15 W. illustrates the initial effects of excess
exchangeable sodium on soils of this Avea. The follow-
ing profile is located in a barren area hetween grease-
wood plants. Under greasewood and shadscale plants,
the pH is considerably higher and the soil is more
strongly affected by alkali.

A, 0 to 3 inches, silt loam; pink (7T.5YR 7/4) when dry,
brown (7.5YR 5/4) when moist; moderate medium
platy structure and very fine and fine vesicular
porosity; soft, very friable; moderately caleareous;
pH 8.3,

A: 3 to G inches, silty clay loam; reddish brown (5YR 4/4)
when dry, dark reddish brown (5YR 3/4) when
moist: moderate very fine to fine granular structure;
slightly hard, friable; moderately calcaveous: pEL 7.9.

3. 6 to 13 inches, clay loamn; reddish brown (5YRR 5/4)
when dry, reddish brown (5YR 4/4 when moist;
weak medinum subangular blocky structure; hard,
firm; thin patchy eclay films; very strongly cal-
careous; pH T.9.

B, 13 to 18 inches, light clay; brown (7.5YR 5/4) when dry
or moist; massive to weak medium subangular
blocky structure; hard, tirm; few thin patchy clay
films very strongly calcareous; pHl 8.0.

C 1S to 60 inches, clay; pinkish white (7.5YR 8/2) when
dry, light brown (7.46YR 6/4) when moist : massive to
very weak fine subangular blocky structure; hard,
firm; very strongly calcareous; pH 7.9

The Antelope Springs soil ‘appears to be developing
from more recent medinm-textured aliuvial deposits over-
lying older basin materials. Although this soil is influ-
enced by exchangeable sodium, only weakly differen-
tiated profiles are evident. The differentiation is mainly
in the structure of the A; and B, horizons. There is
some differentiation in color but little textural change
between the A; and the B, horizons. In places, buried
dark-colored soil materials of variable thicknesses occur
in the B and C horizons of these soils. Under grease-
wood and shadscale plants, the A,-horizon is absent, the
A,; horizon contalns more organic matter, the pH is
higher, and the soil is more strongly affected through-
out by exchangeable sodium.

Another series, the Bullion, has profile characteristics
much like the Antelope Springs solls. Developing west
of Newcastle and influenced by reddish Cretaceous and
Tertiary sandstones, the Bullion soils are reddish col-
ored throughout. Otherwise, the profile is similar to
that of the Antelope Springs soils.

Moderate, or medial—The most advanced stage of
horizon differentiation under the influence of strong
concentrations of soluble salts and excess exchangeable
sodium in this Avea is illustrated by a profile of Uvada
loam located in a barren area at the east quarter corner
ofsec.9,T.35 S, R. 15 W,

Av 0 to 1 inch, loam; pinkish white (7.5YR 8/2) when dry,
light brown (7T.5YR 6/4)" when moist; weak medinm
platy structure and very fine to coarse vesiculay
porosity ; soft, very friable; moderately calcareous;
pH 84,

Av: 1 to 5 inches, loam; pink (7.5YR 7/4) when dry, brown
(7T5YR 5H/4) when moist; weuk very thin platy
structure and very fine vesicular porosity; soft to
stightly hard, very friable to friable; moderately
calcareous; pH 8.4.

B. 5 to 10 inches, heavy silty clay loam; strong brown
(7.5YR 5/6) when dry, dark brown (7.5YR 4/4)
when moist; strong medium prismatic and fine and
very fine subangular bhlocky structure; surfaces of
prisms covered with thin nearly continuous clay
films and stained with organic matter; hard, firm to
friable; weakly calcareous and moderately alkaline
on the outside of prisms but brownish to whitish
and strongly calcareous and strongly alkaline on the
inside; pH 8.5.

B; 10 to 18 inches, heavy silty clay loam; light brown
(TH5YR 6/4) when dry, brown (7.5YR 5/4) when
moist; weak fine to medium subangular blocky struc-
ture; hard, firm to friable; thin patchy clay films;
very strongly calcareous; pH 8.6.

C 18 to 60 inches, clay loam; pink (7.5YR 8/4) when dry,
pink (7.5YR 7/4) when moist; massive; hard, fria-
hle; very strongly calecareous; pH 82,

Compared with the Antelope Springs profile, this pro-
file exhibits pronounced horizon diffeventiation, but the
morphology is not everywhere so well developed. Neither
has 1t progressed so far as to develop the rounded colum-
nar type of structure in the B. hovizon, but a few whit-
ish sprinklings are present, in places, just above the B»
horizon. In many rvespects, the soil appears to be the
consequenec of pronounced textural and structural dif-
ferentiation in soils that are like a strongly saline-alkali
Beryl very fine sandy loam.

Laboratory Data

Mechanical and chemical analyses of samples of rep-
resentative soils of the Beryl-Enterprise Area arve given
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in table 18. These samples were analyzed at the Soil
Survey Laboratory at Riverside, Calif. The mechanical
analyses were by the pipette method. The pH was de-
termined by the glass electrode method. The CaCOj,
equtvalent was determined by CO. evolution. The wet
combustion method was used to measure the organic car-
bon. The total nitrogen was determined by the Kjeldahl
procedure.

General Information About the Area

This section presents a little of the history of the
Beryl-Enterprise Area and a general idea of the com-
munity as it was in 1950.

Organization and Population

The first recorded visit of a white man in this area
was that of Father Escalante, who traveled through this
region late in the fall of 1777 (2). His trail was prob-
ably followed by other early Spanish explorers, but the
earliest exploration by a representative of this Govern-
ment was in 184345, when Captain Fremont explored
this region.

Iron County was established in 1850 as a part of the
State of Deseret, the church state that preceded the
Utah Territory. The first settlements in both Iron and
Washington Counties soon followed. The Beryl-Enter-
prise Area was used as grazing land. It had no perma-
nent settlements within its limits until December 1895,
when the first people moved into Enterprise. These peo-
ple came from the now nonexistent town of Hebron.
Hebron had been settled in 1862, just west of the limits
of this Area on Shoal Creek, but the venture had proved
unsuccessful. In 1891 the present reservoir and ditches
supplying water for Enterprise were surveyed. Work
started on them on October 26, 1893. The settlers con-
structed the dam and ditches themselves. They had lit-
tle money, and the construction covered a period of 16
years.

The town of Newcastle was settled in 1905 and 1906
by people who moved from Pinto, several miles to the
south. There had been a cattle ranch at the present
townsite for many years preceding this migration.

The Union Pacific Railroad was constructed through
this Area in 1905, and all the towns along it were set-
tled as construction progressed. An old stage road had
preceded the railroad, and there was a stage station called
Desert Springs near the present town of Modena.

After the discovery of subsurface water supplies by
the railroad company and the dryland farmers between
1909 and 1919, the first irrigation well was put in opera-
tion near Beryl in 1922. ~Abandonment of irrigation
wells very nearly kept pace with development until 1940,
when the present settlement near Garyville became firmly
established.

The early settlers were nearly all members of the
Church of Jesus Christ of Latter-day Saints (Mormon).
They were descended from northern Furopean stock.
Most of the present population of both Newcastle and
Enterprise has descended from these pioneer families.
The people in and near Garyville came from various
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places, some outside of Utah. Many of these people
have settled in the Area only since World War 1I.
The 1950 census* gives the population of the Beryl-
Enterprise Area as 1448. Of this, 790 people live in
Enterprise, the only incorporated community in the Area.

Transportation and Markets

The Area is so sparsely settled that there has been
little need for an intricate pattern of improved roads.
The Union Pacific Railroad, Salt Lake City to Los
Angeles Division, traverses the Area from northeast to
southwest along the northern side of the Area. There
are ore-loading dumps, stock yards, loading chutes, and
freight platforms at Modena and a small platform for
hangli'ng freight at Beryl. There are no other freight
facilities in the Area, but Lund, 2 miles east of the
northeastern corner of this survey Arvea, has complete
facilities.

State Highway No. 56 crosses the Area from New-
castle to Modena. This paved road connects the Area
with Cedar City on the east and Panaca, Nev., on the
west. It is a connecting link between U.S. Highway No.
91 in Utah and U.S. Highway No. 938 in Nevada. State
Highway No. 18, connecting Enterprise with Saint
George on the south and with State Highway No. 56
on the north at Garyville, is also paved. From Gary-
ville, there is a graded gravel road from State Highway
No. 56 to Lund by way of Beryl. Graded gravel roads
also run from Modena to Beryl and from Newcastle to
Enterprise. Antelope Road runs south of Table Butte.
There are a number of graded and maintained dirt
roads. A few minor roads run between ranches, but
most of the other roads in the Area are tracks made by
stockmen. Many of these tracks are impassable in wet
weather, and some may be partly blocked by drifted
sand. In 1945, the Area contained 56 farms that were
0.0 to 0.2 mile from an all-weather road, 3 farms that
were 0.3 to 0.5 mile, 14 farms that were 1.0 to 1.9 miles,
39 farms that were 2.0 to 4.9 miles, and 25 farms that
were more than 5 miles.

Small local markets, trading centers, and produce-
shipping points are located at Enterprise, Modena, Beryl,
and Garyville. Lund, just northeast of the Area, Cedar
City, and Saint George are other outlets nearby. Cedar
City and Saint George have the most complete local
trading and shopping facilities. More distant markets
to which produce is shipped and from which supplies
and equipment are obtained are Los Angeles, Calif., and
Salt Lake City.

Community Facilities

Almost the entire population of Newcastle and Enter-

rise belongs to the Church of Jesus Christ of Latter-day
Saints (Mormon), and each town has a ward organiza-
tion of this church. There are no other church facilities
in the Area.

Grade schools are maintained at Enterprise, Modena,
Newecastle, and Garyville. There is a high school in

4 All census data used in this report are based on the figures for
the Beryl, Lund, Modena, and Newcastle precincts in Iron County
and the Enterprise precinct in Washington County.
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TasLe 18.—Mechanical and chemical
[Where no figures are given,

Soil name and location

Depth

Size class and diameter of particles

Gravel !
(more

than 2
mm.)

Very
coarse
sand
(2-1 mm.)

Coarse
sand
(1-0.5
mm.)

Medium
sand

(0.5-0.25
mm.)

Antelope Springs silt loam (NE corner of NW14 sec. 29, T.358., R. 15 W.)____

Beryl very fine sandy loam (SW corner of sec. 16, T. 34 8., R. 16 W.)_______

Bullion silty clay loam (SEX4NW,{sec. 13, T. 36 S, R. 16 W.)_...._______

Dixie gravelly loam (NE¥NE¥, sec. 2, T. 36 S.,, R. 17 W.)_______________..
Escalante fine sandy loam (N'W corner of sec. 2, T. 358, R. 16 W.)________

Modena fine sandy loam (SW¥SEY sec. 12, T. 37 S, R. 17 W)y ___________.

Navajo silty clay (NEXSW{sec. 12, T. 36 S, R. 16 W.)__________________

Neola sandy loam (NW corner of sec. 9, T. 33 S, R. 16 W.)__________....

Tomas silt loam (NEYNEY sec. 6, T. 34 8., R. 17 W) oo

Redfield loam (200 ft. from SE corner of sec. 23, T. 36 S.,, R. 16 W.)________

Red Rock silt loam (1,000 ft. I2 of NW corner of SW sce. 9, T. 36 S., R. 16
W)

Sevy sandy clay loam (4 mile S of NW corner of SW){ sec. 22, T. 36 8., R. 16
W)

Timpahute sandy loam ()4 mile S of NW corner of sec. 6, T. 35 8., R. 18 W.)_

See footnotes at end of table.

Inches
0-3
3-6
6--13
13-18
18-48

0-3
3-20
20-34

0-4
4-10

0-1

1-6

6-15
15-36
36-72

30-1
1-12
12-27
27-39
39-112

0-6
6-30
30-54

0-4

4-10
10-30
30-48

0-12
12-24
24-48

0-5
5-15
0-6
6-15
15-19
19-60

0-2
2-7
7-48 -

30-1
1-4
4-13

13-16
16-34
34-60
413-16
416-34
4 34-60

0-2

2-6

6~-15
15-24
24-52
52-60

Percent
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Size class and diameter of particles— Continued Reaction
CaCO, Organic Total Ratio of
Fine sand | Very fine | $ilt (0.05- Clay (less equiva- carbon nitrogen | carbon to
(0.25-0.1 |sand (0.1-| 0.002 mm.) | Silt2? (0.02— | than 0.002 | Saturated | 1:5 sus- lent nitrogen
mm.) 0.05 mm.) 0.002 mm.) mm.) paste pension
Percent Percent Percent Percent Percent pH pIl Percent Percent Percent
4.7 .1 67.3 40. 5 15. 4 8 3 9.0 . 5 0. 60 68 8 8
2.2 4.7 59, 4 46. 0 32.3 7.9 8.9 1.8 .43 051 7.9
80 9.1 43.0 29.0 31. 4 7.9 87 21. 5 .74 077 9.6
7.5 10. 1 35. 5 20. 4 43. 3 8.0 8 6 36. 2 B3¢ I (IR R
4.7 7.5 36. 1 19. 7 49. 2 7.9 9.1 37. 8 B T PO
10. 5 6. 4 37.7 23. 6 23. 2 81 8 7 9.2 290 | oo
15. 8 11. 2 29. 6 17. 7 18. 6 8 2 9.2 8.5 49 |
16. 5 7.3 12,1 7. 4 9.5 7.8 8.7 4.7 B i A PR I
2.1 3.4 60. 9 47. 4 32. 6 7.9 9.0 15. 8 B 1 T PO U
3.6 2.7 48.3 37.9 44, 4 80 89 14. 2 B0 ||
5 8 14. 2 58. 8 28. 1 9.0 7.7 8 4 0 B0 | et
6.0 11. 9 39. 8 22.0 26. 5 7.2 7.8 0 A3 ||
6.3 12. 7 39. 4 20.0 30. 8 7.4 7.9 <.5 B 7: N (R
cemented caliche. . ... _ | _____{ | ____ 8.1 8.9 41. 9 V28 e
7.2 9.8 37.6 21. 3 14. 2 7.9 8.3 12. 8 020 |
[N U (SPUSTURN PN FUUOIPORORON SR 8. 2 9.2 9.5 1. 04 123 8.5
13. 6 16. 7 41. 7 36.0 11. 0 83 9.5 10. 8 .71 078 9.1
10. 2 22.7 46. 7 24. 2 10. 0 85 9.8 22.9 .37 035 10. 6
13. 8 18. 7 37.6 12. 4.5 8.3 9.7 2.0 B Y
gravel, unrelated to horizons above__ . .| | ||| e e et e
27.0 22. 6 30. 1 1.0 10. 6 7.7 8.9 5.3 B R PO P
13. 8 16. 5 42,5 22. 8 21. 2 7.9 9.1 6.0 B 12 S S R
4.6 12. 5 50. 2 31. 6 30. 7 7.7 8 8 7.3 B4 1+ P PO
1.8 3.7 47. 6 38.0 45. 1 7.6 8.7 7.5 B 32 (S
1.6 2.2 46. 5 37.3 48. 5 7.7 8. 8 80 B 1 I PO
________________________________________________________ 7.8 < OO OO ) P
________________________________________________________ 8.0 (S0 [ SRR UG UN U ARSI RSP
19.0 10. 4 23.9 1.7 12. 1 7.8 9.1 80 A0 ||
cemented caliche__ - ___ .| __ | _________ .| ____ 7.7 85 35. 5 BT I N P
25.0 13. 5 19. 5 8.1 7.4 80 9.1 15.0 I Y
3.3 3.0 71. 5 50. 6 19. 7 7.7 8 6 .1 B 1 R ) F
2.5 4.9 74. 1 53. 8 17. 2 7.8 8.7 1.4 JN T " OO SR,
13. 3 17. 3 43. 5 22,7 19. 8 7.9 9.0 10. 3 .47 . 051 9.2
9.2 17. 8 50. 2 23.9 19.0 7.9 8.9 16. 6 .37 041 9.0
15. 3 17. 1 40. 7 18. 6 16. 5 7.9 9.0 11. 2 B (N TS IR
20. 2 14. 1 30. 2 15. 3 14. 0 80 8 8 8.3 L22 | jeeaaoo
6.0 1.7 54. 5 42 4 26. 2 7.4 8.3 0 1.20 |l
12 2.3 54. 1 51. 1 41. 8 7.6 8. 4 0 110 oo
2.9 3. 4 60. 4 54. 0 28, 4 8 4 9. 4 .9 F i A T
________________________________________________________ 7.3 8 2 0 .28 . 029 9.7
18. 8 11. 2 23. 0 11.9 22.0 7.0 8.0 0 .39 . 047 8 3
15. 4 15. 4 22, 8 7.3 27.9 7.1 7.8 0 .28 . 044 6. 4
17. 6 13. 6 23.1 9.9 26. 6 8.0 8.9 5.5 B 1 Y PO (SR
1.7 10. 4 28, 2 15. 1 35. 4 8.2 9.1 27. 5 [ IR PO
17. 9 16. 3 32.2 13. 1 11 4 8.3 9.2 12. 0 V22 | |eaceaos
17. 6 15. 2 23. 6 6.9 22,6 §o ||t e e e e
17. 7 14. 8 27.1 10. 4 025 W A IR FNUURURUIRONY SRR (SRR FUEPIIPEIPU NI
22.3 21. 3 33. 4 10. 5 106 oo e e e o
21. 3 9.0 33.9 17. 8 5 2 7.5 7.6 0 . 25 029 8.6
25. 5 7.7 24. 7 16. 3 9.3 7.6 7.8 0 .35 . 050 7.0
19. 8 7.0 10. 4 50 42,4 7.3 8. 3 0 . 52 . 063 8.3
23. 2 9.0 13. 2 7.0 28. 2 81 9.3 2.0 B8 e
cemented caliche._ .- _| ... __ | _ .o ____. 8. 6 9.2 20. 7 Al | |eeiieao
26. 8 21. 5 34.3 13. 5 7.8 8.2 9.0 3.6 B 015 PR R
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TasLe 18 —Mechanical and chemical
[Where no figures are given,

Size class and diameter of particles

Soil name and location Depth Gravel ! Very Coarse Medium
(more coarse sand sand

than 2 sand (1-0.5 (0.5-0.25
mm.) (2-1 mm.) mm.) mm.)

Inches Percent Percent Percent Percent
Uvada loam (South quarter corner of sec. 9, T. 35S, R. 15 W.)____________ 0-1 0 1

1-5

5-10 0
10-18 0
18-48 0

Heist fine sandy loam (SE corner of sec. 32, T. 338, R. 17 W.)________..___ g—l% ________________________________________
12-42 || e
42-60 | e

Newcastle stony loam (SEXSEY, sec. 19, T. 36 8., R. 158 W.) . __________ 3?5 ________________________________________
0T S N R AU AR

Zane clay loam (700 ft. W of NE corner of sec. 35, T. 33 S.,, R. 17 W.)._____ (1)—é ________________________________________

UL S N N S B
13-20 || e
20-40 | e e e

1 Excluded in calculating percentages of other size classes. 2 International classification. All other particle-size classes are
according to the U.S. Department of Agriculture classification.
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analyses of representative soils—Continued
data were not determined]
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Size class and diameter of particles—Continued Reaction
CaCO, Organic Total Ratio of
Fine sand | Very fine | Silt (0.05— | Silt 2 (0.02- | Clay (less | Saturated | 1:5 sus- equiva- carbon nitrogen | carbon to
(0.25-0.1 |sand (0.1~ | 0.002 mm.) | 0.002 mm.) |than 0.002 paste pension lent nitrogen

mm.) 0.05 mm.) mm.)
Percent Percent Percent Percent Percent pH pH Percent Percent Percent

4.1 3L 53. 27. 5. 8 4 9, 2 . 4 0. 69 0. 068 10. 1
12. 6 18. 6 55, 2 32. 4 10. 9 8. 4 9,3 3.4 .41 . 053 7.7
4.1 6. 4 48 8 35.2 39. 8 8 5 9.5 9.5 B Y PP I
2.7 7.5 50. 0 32. 8 38.3 8 6 9.5 14. 3 238 oo
9.7 9.2 32. 2 28. 9 38. 9 8 2 8 8 28. 4 24 ||
________________________________________________________ 7.9 9.0 2.8 R 1 T U R
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3 First two horizons mixed in equal parts and subsample taken

for particle-size distribution.

4 Same as respective horizons above, but treated with HCI to re-
move excess carbonates before mechanical analyses.
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Enterprise. High school students are transported from
Modena to Enterprise and from Newcastle to Cedar City.

Electric power is generally available throughout the
Area. Enterprise has running water. Telephone service
is available at Beryl, Enterprise, Modena, Newcastle,
Garyville, and many of the farms and ranches. Mail
service is available in the principal communities, chiefly
by private postal boxes for both town and rural inhabit-
ants. A motion picture theatre is located in Enterprise.

The farms arve all well improved and well fenced. Good
fences of close-meshed wire are necessary to prevent crop
damage by rabbits. The irrigated fields are well equippeh
with Taterals and head ditches and are fitted and leveled
for strip, border, or furrow irrigation.

Industries

There are no industries within the Area. Some men
in Modena are employed seasonally in the mines near
Pioche, Nev. The iron mines east of the Area near Cedar
City also afford limited opportunities for seasonal labor.
The Union Pacific Railroad offers steady employment
for a few men as section hands, and occasionally some
extra labor. Probably not more than 50 men residing
in the Area are employed in these industries.

Water Supplies

Enterprise is supplied by a municipal water system
from springs just south of the town. This water is of
good quality and adequate for the needs of the town.
Newcastle takes water from Pinto Creek for both irriga-
tion and domestic use, and a few residents have individual
wells. All other towns and ranches are supplied by wells.

Water supplies for range livestock are generally scat-
tered and inadequate. There are two springs in the hills
just east of the Area in T. 35 S., R. 14 W.; the Webster
artesian well near the northeastern corner of T. 34 S,
R. 15 W.; the springs in Mountain Meadow Creek, Moun-
tain Springs Wash, Nigger Liza Wash, and Stateline
Wash; and several small springs along the base of the
northern hills. Throughout most of the Area, the stock
must depend on wells or small manmade ponds. During
winter and spring, water stands in many playas and small
ponds throughout the Area.

The Enterprise Reservoirs are on the Shoal Creek
drainage west of the Area, and the Grass Valley Reser-
voir is on Pinto Creek south of the Area. These reser-
voirs also have some recreational value, mainly for fish-
ing. There are no perennial or year-round streams in
the Area.

Agriculture

Although there are many indications of early Indian
civilization in the Beryl-Iinterprise Area, there is no
evidence of agricultural activities by these people.

The first permanent white residents in this region set-
tled along the perennial streams outside the survey Avea.
Settlers came to Pinto Creek in 1855, and to Shoal Creek
and Mountain Meadow Creek in 1862. The pioneer
settlers used the Beryl-Enterprise Area for grazing. No
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attempts were made to raise crops in the Area until the
Enterprise Canal was finished near the turn of the cen-
tury. Two reservoirs in the Shoal Creek drainage basin
were built. The first was begun in 1893; the second was
built later. The Grass Valley Reservoir, along Pinto
Creek about, 16 miles south of Newcastle, was built about
1910. The reservoir failed to hold water, however, be-
cause of highly permeable underlying bedrock. The ex-
tensive irrigation plans were abandoned, except for a
small area around Newcastle.

Along with these pioneer irrigation projects for storage
and surface diversion, many attempts were made between
1909 and 1919 to dry-farm throughout the Area. IExcept
for a very small area near Enterprise, all these attempts
ended in failure.

Wells dug or drilled by the railroad and by farmers
proved that good quality water could be obtained at rela-
tively shallow depths in many places. Pump irrigation
was begun near Beryl in 1922 and on the old Clark Ranch
north of Newcastle in 1926. Progress was slow and not
very successful for many years. Poor equipment, equip-
ment failures at critical fimes, isolated living conditions,
distance from market, and depressed economic conditions
in the 1930’s were chiefly responsible. By 1937, a total
of 80 irrigation wells had been drilled, but only 22 were
being nsed. Up until World War II, abandoning of old
wells very nearly kept pace with drilling of new wells,
and total pumpage probably did not exceed 4,000 acre-
feet in any year (17).

Major changes in the Area began during World War
II. From 1940 to 1950, about 140 new irrigation wells
were drilled and 12 inactive or intermittently operated
ones returned to service. During this time, the pump-
irrigated area increased from less than 900 to more than
16,000 acres and the annual pumpage from about 2,600
to 51,000 acre-feet. Most of these new wells were on
higher land, where the water table is more than 30 feet
below the surface and the pumping lift is from 40 to
150 feet. Ilectric lines serve most of the irrigation
pumps.

Farms of the Area

In 19435, there were 143 farms in the Arvea, averaging
458 acres in size. Of the 380,480 acres in the Beryl-
Enterprise Area, 64,511 acres were in farms. The rest
of the Area was chiefly in private and public domain
range.

F?gure 8 shows the approximate land use in this Area
in 1952. For this generalized map, land use was mapped
to the nearest 40-acre tract.

Only 27,680 acres, or 7.3 percent of the land in the
Beryl-Enterprise Area, was irrigated in 1952, and all
except 1,440 acres of this was cultivated. Very little of
the land was dry-farmed—only 1,040 acres, or 0.2 of 1
percent. The remaining 92.5 percent in dryland range
covered 351,760 acres.

The acreage of irrigated land changes from one year
to another, depending on the availability of water. For
a long time, a small but stable acreage was surface irri-
gated from Shoal and Pinto Creeks near Enterprise and
Newcastle. Before 1940, the acreage irrigated by pumps
was small and changed frequently. Between 1940 and
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Figure 8.—Land use in the Beryl-Enterprise Area in 1952.

1950, pump irrigation expanded rapidly. Although no
additional well permits are being granted at present,
some new land 1s still being brought under irrigation
under permits previously granted but not -developed.

The cultivated land is all under private ownership, and
most of the range land is also. The State and Federal
governments own the remainder of the range. Most of
the Federal range land is administered by the Bureau
of Land Management. Small areas of forest and range
around the survey margins are under the Forest Service.

Most farmers in the Area own their farms. In 19435,
there were 130 farms operated by full owners, 4 by part
owners, 8 by tenants, and 1 by a manager. On the rented
farms, the agreements vary, but usually the owner fur-
nishes the seed, fertilizer, and water and receives half
of the crop.

Most of the farm labor is supplied by the farm family.
Some help is hired during potato harvest. Most of the
hired help is paid by the bushels of potatoes handled.

Farm Improvements

Complete data on farm improvements are not available,
but.the farms of the Area are more or less completely
mechanized. In 1945, there were 60 tractors, 69 auto-
mobiles, and 115 motortrucks reported on the farms in
this Area.

Most, farms also have plows, cultivators, seed and ferti-
lizer drills, and potato diggers. Small-grain combines
and hay balers are owned or are available on a custom
or exchange basis throughout the Area.
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Other farm improvements vary with the locality. Near
Garyville, most farmers live on their holdings, and many
new and substantial homes have been erected. Homes
near Enterprise and Newcastle are generally smaller, and
the investment in barns and sheds 1s very small.

The leveling of land near Garyville has been extensive,
and most of the improvements are expensive. Drilling
of wells and purchase and installation of pumps have
also been expensive on many farms, especially since 1945.
The total capital investment in most pump-irrigated
farms has been very high.

Crops

The choice of crops for this Area is limited by the
soil, the climate, the elevation, and the economic prob-
lems.

Most of the irrigated farms near Enterprise are small.
Potatoes, alfalfa, and barley are the principal crops.
Dairying is important. Cultivation is intensive. One
large farm produces certified seed potatoes.

Several farms on the alluvial fans above Enterprise
grow dryland wheat and raise large numbers of turkeys.
Most of the wheat is fed locally to the turkeys.

The farms near Newcastle ave similar to those near
Enterprise, except that in some places the shortage of
irrigation water from Pinto Creek limits the crops to
alfalfa and supplemental feed for livestock. Where the
development of pump irrigation has increased the supply
of available water, the agriculture is more diversified.

Most of the farms near Garyville depend entirely on
pump irrigation. They vary in size, but most are small.
They are intensively cultivated to alfalfa, barley, pota-
toes, and small acreages of carrots and sugar beets.

Several large ranches raise only sheep and cattle. A
few ranches produce supplemental irvigated feed for
livestock. Many livestock enterprises in the Beryl-
Enterprise Area have grazing rights in the nearby Dixie
National Forest and on the public domain part of the
range.

Potatoes.—The most important row crop is potatoes.
The acreage fluctuates widely from one year to another,
mainly because of price and market changes. In 1944,
farmers reported 9,455 acres of potatoes, but in 1939, they
reported only 332 acres.

Potatoes receive the most intensive management of any
crop in this Area. They are planted from the middle of
May to the middle of June, and they are harvested from
September 20 through October. The crop is usually pre-
irrigated, and the soil is kept moist until about Septem-
ber 1. In some places sprinkler irrigation is used.
Under sprinkler irrigation there is less damage from
root rot and tuber rot, especially in Russet potatoes.
The crop responds to nitrogen and phosphorus on nearly
all soils, especially at the higher levels of production.

White Rose and Russet are the principal varieties of
potatoes grown. At least one large farm grows certi-
fied seed potatoes exclusively. Harvesting is done with
mechanical potato diggers.

Alfalfa.—Alfalfa is the most important hay crop in the
Area. In many years it occupies the largest acreage of
any of the crops grown. 1In 1944, it covered 2,545 acres
of cropland, and in 1939, 1,889 acres.
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Alfalfa is usually planted with a small-grain com-
panion crop in the spring. If it is planted alone, it may
be started at any time up until September. Three cut-
tings are usually made during the season. Most of it
is cut and baled in the field. Some aftermath grazing
is possible after the last cutting.

On almost all soils, alfalfa does well without supple-
mental fertilizer. On the strongly calcareous soils in the
basin, the crop would probably respond to phosphorus in
fertilizer.

The principal varieties of alfalfa grown in the Area
are Ranger, Chilean, and Utah Common.

Other hay.—Only a few acres of hay other than alfalfa
is grown. In 1944, farmers reported growing 111 acres
of clover and timothy. Other hay crops were not re-
ported in 1944; but in 1939, 44 acres of small grains were
cut for hay, and 94 acres of other tame hay were cut.
Wild hay was cut from 149 acres.

Small grains.—Barley is the principal small grain.
Some dryland winter wheat and small amounts of oats
and rye are also grown. In 1944, there were 1,291 acres
of barley in the Area, 29 acres of oats, and 83 acres of
rye. Only 12 acres of spring wheat, but 468 acres of
winter wheat, were grown.

Barley is sown from the middle of March to the end
of May. It is generally harvested by combine in August.
It has been planted as late as June 15 and produced a
crop in October. The crop is usually pre-irrigated so
that moisture will be near the surface. Barley is mot
always fertilized, although it will respond to nitrogen
on almost all of the soils of the Area. Sometimes the
straw is baled for livestock bedding. Barley straw is
also sometimes used, along with cull potatoes and other
supplements, to feed livestock. Trebi is the principal
variety of barley, and Velvon, Gem, Winter Club, and
Ball varieties are also planted.

The management of rye, oats, and winter wheat is very
gimilar to that of barley. On the dryland farms near
Enterprise, winter wheat is grown every other year, and
the land is fallowed in the alternate years. Turkey Red
is the principal variety.

Fruits and vegetables.—The short frost-free season
and the late, cold spring limit the production of orchard
and vegetable crops to the more hardy and quick-matur-
ing varieties. Even of these, many cannot be grown in
the basin part of the Area. Fruits and vegetables are
produced only for home use. There are no orchards in
the Area, but a few trees are grown near the mountains.
They produce little. The fruit trees in the Area in 1944
consisted of 866 apple, 13 apricot, 9 peach, 17 pear, 20
cherry, and 6 plum trees.

Other crops.—The acreage of corn, sugar beets, and car-
rots varies from year to year, depending on economic
considerations, but it is generally very small.

In 1939, farmers reported 267 acres of corn, but in
1944, only 23 acres. The corn may be harvested for
grain or silage, or it may be hogged off or used for
fodder.

Sugar beets are planted in the latter part of April and
carrots in the first part of May. Both crops require
intensive management and heavy fertilization with
nitrogen and phosphorus. Only a few acres are grown.
Both sugar beets and carrots are usually harvested in
October.

Rotations and Fertilizers

Rotations are not rigidly followed in this Area, but
the usual practice is to grow alfalfa 4 or 5 years, then
potatoes for 2 years, and finally barley or other small
grain for 1 or 2 years. The second small-grain crop is
usually a companion crop for the new stand of alfalfa.

Lime (calcium carbonate) is neither used nor needed
in the Area. Small amounts of gypsum (calcium sul-
fate) are used for reclamation of alkali soils. More
gypsum would probably be used if more water were
available for irrigation.

Commercial fertilizers, principally nitrogen and phos-
phorus, are coming into increasing use. According to
the Iron County Agricultural Agent, 585 tons of nitro-
genous fertilizer, prinecipally ammonium sulfate and
ammonium nitrate, were used in 1950. The principal
phosphatic fertilizers were superphosphate and treble
superphosphate, of which 446 tons were used in 1950.
Ammonium phosphate is the principal fertilizer that
supplies both nitrogen and phosphorus in this Area, and
290 tons were used in 1950. Potash was applied to some
fields and not to others.

Permanent Pasture

Dryland range of native grass, shrubs, or both occupies
about 92.5 percent of the Beryl-Enterprise Area. Most
of this land is privately owned or in the public domain
under the Burean of Land Management, United States
Department of the Interior. Some is owned by the
State or is part of the Dixie National Forest. The car-
rying capacity of the range is generally low.

In addition to the native range, small areas of perma-
nent irrigated pasture have been established. Various
grasses and legumes are grown, principally smooth
bromegrass, orchardgrass, tall meadow oatgrass, ryegrass,
intermediate wheatgrass, ladino clover, alfalfa, red
clover, and sweet clover. The carrying capacity of the
irrigated pastures is moderate to very high.

Livestock

Livestock are important in the local economy. Most
of them are sent by rail to markets in Los Angeles,
Calif., or in Salt Lake City.

Raising of sheep is a major enterprise. Several large
sheep ranches are in this Area. There are probably more
than 15,000 sheep and lambs on the local farms. In
addition to the locally owned sheep, thousands of sheep
traverse the Area each spring and again the following
fall, on the annual migration between desert winter range
in Nevada and summer range in the Dixie National
Forest east of Cedar City. Many bands of these sheep
remain on the range in the Beryl-Enterprise Area for a
month or more. Most of the sheep are cross-breeds of
fairly good quality and produce rather fine wool.

Cattle raising is another important enterprise in this
Area. In 1945, there were 4,537 head reported on farms.
Most of the range cattle are Herefords. Milk cows,
principally Jerseys, are kept on many farms, principally
near Newcastle and Enterprise. Most of the cattle are
of fair to good quality.
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Turkey growing is a fairly new enterprise that brings
in considerable income to farmers near Enterprise. The
census reported that 41,920 turkeys were raised in 1944.
Chickens are raised mostly for home use.

Horses, ponies, and mules are steadily decreasing in
importance. Most of the 400 horses, colts, and ponies
reported in 1945 are kept for riding stock. Only 6 mules
remained in the Area.

Only 446 hogs and pigs were reported in 1945. Most
of them were kept for local use.
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Glossary

A horizon.—The surface horizon of a mineral soil, which has maxi-
mum biological activity, eluviation (removal of materials dis-
solved or suspended in water), or both.

Aggregate, soil.—A single mass or cluster consisting of many pri-
mary soil particles held together in a form such as a clod,
prism, crumb, or granule.

Alkali soil.—A soil that has so high a degree of alkalinity (pH 8.5
or higher), or so high a percentage of exchangeable sodium
(15 percent or higher), or both, that the growth of most crop
plants is reduced.

Alkaline soil—A soil that has a pH value greater than 7.0.

Alluvial fan.—Alluvium deposited in a fan-shaped deposit at the
base of a mountain.

Alluvial soil.—Soil formed from alluvium and showing little or no
modification of the original materials by soil-forming processes.

Alluvium.—Material, such as gravel, sand, silt, or clay, deposited
by a stream.

Association, soil.—1T'wo or more soils geographically associated in
a regular but not complex manner,

Available water holding capacity.—The total quantity of water
that will not drain away but can be taken up by plant roots
within the rooting zone or to a depth of 5 feet if no root-
inhibiting factor is present. The rating for soils affected by
salts or alkali is made as it would be if neither salts nor alkali
were present, or as it would be if the soil were reclaimed. The
ratings are (1) low, less than 4 surface inches; (2) moderate,
4 to 9 surface inches; and (3) high, more than 9 surface inches.
Soils of low capacity require frequent but light irrigations,
using a large irrigation head and short runs. Soils of high
capacity can be irrigated less frequently with large quantities
of water, using a smaller head and longer runs.

Azonal soil—A group of soils that have no well-developed profile
characteristics, because of lack of time for development or be-
cause of type of parent material or relief that prevents the
development of strong profile characteristics.

B horizon.—A soil horizon, usually beneath an A horizon or sur-
face soil, in which clay, iron, or aluminum have accumulated,
or which has developed a blocky or prismatic structure, or
which has some combination of these features.

Basin irrigation.—A method of irrigation in which water is ap-
plied to a level area that is surrounded by a low earth ridge
to confine the water.

Blowout.—An area from which soil material has been removed by
wind. Such an area appears as a nearly barren, shallow
depression with flat or irregular floor consisting of a resistant
layer, an accumulation of pebbles, or wet soil lying just above
a water table.

Border irrigation.—A method of irrigation in which the lateral
surface flow of water is controlled with small earth ridges
called border dikes.

C horizon—The unconsolidated material in the lower part of the
soil profile that is like the material from which all or part
of the upper horizons have developed.

Calcareous soil.—A soil that contains calcium carbonate or lime.

Calcisol.—An intrazonal group of soils that have a weakly de-
veloped A horizon underlain by a horizon of lime accumulation ;
usually developed on highly calcareous parent material in an
arid climate.

Caliche.—A.more or less cemented deposit of calicum carbonate or
of mixed calecium and magnesium carbonates, characteristic
of soils of warm or hot desert and semiarid regions.

Cemented (soil material).—A brittle, hardened consistence caused
by a cementing substance such as lime, silica, iron, or alumina.
Some cementing agents resist moistening but soften under pro-
longed wetting. Some soil layers cemented with lime soften
readily when wet. Other cementing agents are still hard or
brittle when wet, because the moistening produces little or no
change. A weakly cemenied mass is brittle and hard, but can
be broken in the hands. A strongly cemented mass is brittle;
it is too hard to be broken in the hand but can easily be broken
with a hammer. An indurated mass is very strongly cemented
and brittle, does not soften under prolonged wetting, and re-
quires a sharp blow with a hammer to break it.

Chemical analysis.—The determination of the chemical properties
of a material and the kinds and quantities of the various ele-
ments it contains.
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Clay.—The mineral soil particles that are less than 0.002 milli-
meter in diameter across their greatest dimension.

Claypan.—A compact horizon, or layer, rich in clay and separated
morve or less abruptly from the overlying horizon.

Companion crop.—A crop grown with another crop, usually a small
grain grown with alfalfa, clover, or other forage crop.

Complex.—A mapping unit composed of two or more soils that are
mingled in such an intricate pattern or in such small individual
areas that they cannot be shown separately on a map of the
scale used.

Consistence.—The feel of the soil and the ease with which a lamp
can be crushed by the fingers. Terms commonly used to de-
scribe consistence when air dry arve loose, soft, slightly hard,
hard, very hard, and caxtremely hard. Terms used to describe
consistence when moist arve loose, very friable, friable, firm,
very firm, and extremmely firm. These terms are defined as
follows:

Loose—Noncoherent ; will not hold together in a mass.

Soft—When dry, very weakly coherent and fragile; breaks to
powder or individual grains under very slight pressure.

Hard—When dry, moderately resistant to pressurve; can barely
be broken between thumb and forefinger.

Friable.—When moist, crushes easily under moderate pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, hut resistance is distinctly noticeable.

Continental climate.—A general term for the climate typical of
great land masses, where wide ranges in temperature and other
weather conditions occur hecause the area is not greatly in-
fluenced by nearness to the oceans. Much of the United States
has a eontinental climate.

Contour farming.—Following the contours of the land in all field
operations, such as plowing, planting, or cultivating.

Corrugation irrigation.—A method of irrigating close-growing
crops by the use of small, closely spaced ditches.

Cover crops.—Close-growing crops grown primarily to improve the
soil and protect it between periods of regular crop production.

Deferred grazing.—Postponing grazing for a prescribed period
to improve the vigor of the forage stand or to allow seed
production.

Depth of root penetration.—Effective depth to which plant roots
can readily penetrate before being inhibited by a hardened
lime layer, gravel, stones, or bedrock. Chemical restrictions
such as salts and alkali, which are subject to change, are not
considered. The depth classes are (1) wery shallow, 0 to 10
inches: (2) shallow, 10 to 20 inches; (3) moderately decp, 20
to 36 inches; and (4) deep, 36 to 60 inches or more.

Drainage, soil.—The relative rapidity and extent of removal of
water from on and within the soil under natural conditions.
Terms commonly used to describe drainage are:

Very poorly drained—Water is removed so slowly that the soil
remains wet most of the time, and water ponds on the sur-
face frequently.

Poorly drained.—Water is removed so slowly that the soil is
wet for a large part of the time.

Somewhat poorly drained—Water is removed from the soil so
slowly that it is wet for significant periods but not all of
the time.

Moderately well drained. —Water is removed from the soil some-
what slowly, so that the profile is wet for a small but sig-
nificant part of the time.

Well drained—Water is removed fronr the soil readily but not

rapidly.

Somewhat excessively drained—Water is removed from the soil
rapidly.

Excessively drained—Water is removed from the soil very
rapidly.

Dry-farming.—Producing crops that require some tillage in a
semiarid region withont irrigation. The system usually re-
quires periods of fallow between crops, and during these
periods water from precipitation is absorbed and retained.

Erosion.—The wearing away of the surface of the soil by running
water, wind, or other geological agencies.

Erosion hazard.—Relative susceptibility to wind or water erosion.
Relative terms are slight, moderate, and gevere.

Fallow.—Leaving cropland idle in order to restore productivity,
mainty through accumulation of water, nutrients, or both.
The soil is tilled but not planted for at least one growing
season, to control weeds, to aid decomposition of plant residues,
and to encourage the storage of moisture for the succeeding
grain crop.

Fertility.—The quality that enables a soil to provide the proper
elements and compounds, in the proper quantities and in the
proper balance, for the growth ot specified plants wiien other
factors such as light, temperature, and the physical condition
of the soil are favorable. - In this Area, soils rated high gen-
erally contain more than 2 percent organic matter; soils rated
moderetc contain 1 to 2 percent organic matter; and soils
rated low contain less than 1 percent organic matter.

Floating.—Dragging a flat, heavy weight over the soil to compact
and smooth the surface after leveling for irrigation.

Flood plain.—The nearly flat land next to a stream subject to
overflow,

Forage—Unharvested plant material that can be used as feed by
domestic animals. It may be grazed or cut for hay.

Furrow irrigation.—A method of using furrows to apply irrigation
water to crops planted in rows.

Great soil group.—Any one of several broad groups of soils that
have fundamental characteristics in common. Examples are
Calcisols, Sierozems, Solonetz soils, and Alluvial soils.

Green-manure crop.—Any crop grown and plowed under to improve
the soil by the addition of organic matter.

Head.—Difference in elevation of water; therefore, pressure at
point of discharge.

Horizon, soil.—A layer of soil, approximately parallel to the soil
surface, that has relatively well defined characteristics pro-
duced as a result of soil-forming processes.

Igneous rock.—A. rock produced by the cooling of melted mineral
material either below the surface (intrusive rocks) or at the
surface (extrusive rocks) of the earth.

Internal drainage.—The rate of downward movement of moisture
through the soil. Relative terms are very rapid, rapid, medium,
slow, very slow, and none,

Intrazonal soil.—Any of the great soil groups having rather well
developed soil characteristics that reflect the dominating in-
flnence of some local factor of relief, parent material, or age
over the effect of the climate and vegetation.

Lateral.—A. branch ditch extending from a main drainage ditch
or irrigation canal.

Leaching.—The removal of materials in solution by the passage
of water through soil.

Leveling (of land).—The reshaping or modification of the land
surface to a planned grade to provide a more suitable surface
for the efficient application of irrigation water and to provide
proper surface drainage.

Lime.—Strictly, calcium oxide (CaO), but, as the term is commonly
used, also calcium carbonate (CaCO;) and calciumr hydroxide
[Ca(OH).]. Agricultural lime refers to any of these com-
pounds, with or without magnesia (MgO) or magnesium
carbonate (MgCQOs).

Mapping unit—A soil, land type, or combination of soils that is
given a separate name and symbol in the mapping. A mapping
unit, as outlined on the soil map, may include up to 15 percent
of soils or land types that do not fit the general description
of the mapping unit.

Massive~—Characterized by large uniform masses of cohesive soil,
sometimes with poorly defined and irregular breakage.

Mechanical analysis.—The determination of the percentage of soil
particles of various sizes, such as gravel, sand, silt, and clay.

Miscellaneous land type.—An area having little or no true soil,
such as Riverwash and Playas,

Mottling, soil—Contrasting color patches that vary in number
and size. Descriptive terms are as follows: Contrast—rfaint,
distinet, and prominent ; abundance-—few, common, and many ;
and size—/fine (less than 5 millimeters in diameter along the
greatest dimension), medium (ranging from 5 to 15 milli-
meters), and coarse (more than 15 millimeters in diameter).

Nutrients, plant.—The elements that may be taken in by a plant
essential to its growth and used by it in construction of its
food and tissue. Plant nutrients are nitrogen, phosphorus,
potassium, calcium, magnesium, sulfur, iron, manganese, cop-
per, boron, zine, molybdenum, and perhaps others obtained
fromr the soil; and carbon, hydrogen, and oxygen obtained
mainly from air and water.
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Parent material.—The unconsolidated mass of material from which
the soil profile develops.

Particle.—An individual grain of soil, regardless of shape, within
a definite size group; as a clay, silt, or sand particle.

Percent slope.—The gradient of any particular slope expressed as
the difference in elevation in feet between two points 100 feet
apart horizontally.

Permeability.—That quality of the soil that enables it to transinit
water or air. Terms used to describe permeability are very
slow, slow, moderately slow, moderate, moderately rapid, rapid,
and very rapid.

pH.—A term to indicate weak acidity and alkalinity as in soils.
Pechnically, pH is. the common logarithm of the reciprocal of
the hydrogen-ion concentration of a solution. A pH of 7.0
indicates precise neutrality; larger numbers up to 14.0, alka-
linity ; and smaller numbers down to 0.0, acidity.

Phase, soil—A subdivision of a soil type based on differences in
slope, extent of erosion, stoniness, salt and alkali content, or
other characteristics of practical significance.

Physiographic province.—One of the major geographic divisions
of the continent,.

Productivity.—The ability of a soil to produce a specified plant or
sequence of plants under a specified system of management.

Profile, soil.—A vertical section of the soil through all its horizons
and extending into the parent material.

Railing.—Dragging heavy rails across rangeland to destroy the
brush.

Range.—Land that produces primarily native forage plants suitable
for grazing by livestock.

Reaction, soil.—The degree of acidity or alkalinity of a soil mass,
expressed either in pH values or in word, as follows:

pH
Bxtremely acid oo Below 4.5
Very strongly acid - 4.5-5.0
Strongly acid 5.1-6.5
Medium acid-- 5.6-6.0
Slightly acid 6.1-6.5
Neutral 6.6-7.3
Mildly alkaline___. 7.4-7.8
Moderately alkaline. 7.9-8.4
Strongly alkaline_._ ——— 8.5-9.0

Very strongly alkaline_—____________ 9.1 and higher.

Reclamation of soils.—In this Area, the removal of salts and alkali
from the soil profile in order to make it suitable for crops.
Rotation grazing.—Grazing the forage in two or more areas in
regular order, with definite recovery periods between grazing

periods.

Runoff.—The rate at which water flows away over the surface of
the soil. Relative terms are very rapid, rapid, medium, slow,
very slow, and ponded.

Saline soil.—A soil containing soluble salts in quantities that im-
pair its productivity for plants but not containing an excess
of exchangeable sodium.

Saline-alkali soil—A soil having a combination of a harmful
quantity of salts and either a high degree of alkalinity or a
large amount of exchangeable sodium, or both, so distributed
in the soil profile that the growth of most crop plants is less
than normal.

Sand.—Small rock or mineral fragments that range in diameter
between 0.05 and 2.0 millimeters.

Sedimentary rock.—A rock composed of particles deposited from
suspension or solution in water.

Semiarid climate—A climate that is intermediate between that
of the subhumid areas and the true deserts.

Series, soil.—A group of soils that have horizons similar, except
for the texture of the surface soil, as to differentiating char-
acteristics and arrangement in the soil profile, and developed
fromr the same kind of parent material.

Sierozem.—A zonal group of soils that have light-colored surface
horizons that grade through somewhat brighter colored mate-
rial with prismatic or blocky structure into accumulated cal-
cium carbonate, developed under mixed shrub vegetation in a
temperate to cool, arid climate.

Silt.—Small mineral soil grains that range between 0.05 and 0.002
millimeter in diameter.

Single grain.—Structureless, each soil particle by itself, as in sand.
Soil separates.—The individual size groups of soil particles, as
sand, silt, and clay.
Solonetz.—An intrazonal group of soils that have a surface horizon
of varying degrees of friability, underlain by a prismatic to
columnar subsoil that contains more clay; usually strongly
alkaline and more or less strongly affected by salts, alkali, or
both ; developed under saltgrass or alkali-tolerant shrubs.
Solum.—The upper part of the soil profile, above the parent ma-
terial; the part of the profile that has been noticeably affected
by the soil-forming processes. The solum of mature soils
consists of the A and B horizons.
Stripcropping.—A practice of seeding dense-growing crops in strips
alternated with strips of clean-tilled crops or summer fallow
across the line of slope, approximately on the contour, or at
a right angle to the prevailing winds,
Structure, soil.—The arrangement of the primary soil particles
into lumps, granules, or other aggregates. Structure is de-
seribed by grade—weak, moderate, or strong, that is, the
distinctness and durability of the aggregates; by the size of
the aggregates—uvery fine, fine, medium, coarse, or very coarse;
and by their shape—platy, prismatic, colwmnwr, blocky, gran-
wlar, or crumb. A soil is described as structureless if there
are no observable aggregates. Structureless soils may be
massive it coherent or singie grain if noncoherent.
Blocky, angular—Aggregates are shaped like blocks; they may
have flat or rounded surfaces that join at sharp angles.
Blocky, subangular—Aggregates have some rounded and some
flat surfaces ; upper sides are rounded.

Columnar—Aggregates are prismatic and are rounded at the top.

Crumb.—Aggregates are generally soft, small, porous, and irreg-
ular, but they tend toward a spherical shape.

Granular—Aggregates are roughly spherical and small. They
may be either hard or soft but are generally more firm and
less porous than crumb structure and are without the dis-
tinct faces of blocky structure.

Platy.—Aggregates are flaky or platelike.

Prismatic—Aggregates have flat vertical surfaces, and their
height is greater than their width.

Subsoil.—That part of the soil protile commonly below plow depth
and above the parent material.

Subsoiling.—Tilling the subsoil or the soil horizon below the nor-
mal plow depth to break a plowsole, hardpan, or claypan that
impedes internal soil drainage and penetration by roots. When
done with a chisel attachment, it is usually called chiseling.

Substratum.—The soil material below the surface soil and the
subsoil ; the C or D horizon.

Subsurface tillage.—Tillage with a sweeplike plow or blade that
does not turn over the surface cover or incorporate it into
the lower part of the surface soil.

Summer fallow.—Tillage of uncropped land during the summer in
order to control weeds and thus store soil moisture and build
up nitrates. It is used primarily in semiarid regions where
the annual rainfall is not enough to produce a crop each year.

Surface soil.—The upper part of the soil that is commonly stirred
by tillage implements, or an equivalent depth (5 to 8 inches)
in unplowed soils.

Terrace (geological).—The level or gently undulating land lying
along a stream valley, intermediate in elevation between the
flood plain and the upland. Terraces are remnants of an
earlier flood plain of the stream.

Texture.—The relative amounts of the various size classes of soil
particles, such as sand, silt, and clay.

Topography.—The elevations or inequalities of the land surface,
the slope gradient, and the pattern of these.

Type, soil—A subdivision of a soil series based on texture of the
surface soil.

Undifferentiated group.—Two or more soils mapped as one unit
although not regularly or complexly associated geographically.

Vesicular.—Filled with tiny air pockets and resembling a sponge
or honeycomb in appearance.

Water table.—The upper surface of the ground water.

Zonal soil—Any of the great soil groups having well-developed soil
characteristics that reflect the influence of climate and living
organisms, chiefly vegetation.
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GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND RANGE SITES

[See table 2, p. 17, for estimated yields from each soil under irrigation. See tables 3 to 10, pp. 22—30, for estimated yields of forage
from each range site. See table 16, p. 38, for approximate acreage and proportionate extent of each soil]

Map Capability
symbol Mapping unit Page unit Page Range site Page
Aa Antelope Springs silt loam, slightly alkali affected, 0 to 1 per- 37  IIIs—3 15  Semidesert alkali flats_._______ 28
cent slopes.
Am Antelope Springs silt loam, moderately alkali affected, 0to 1~ 39  IVs-3 16 Semidesert alkali flats_________ 28
percent slopes.
Ao Antelope Springs silt loam, overwashed, slightly alkali 39 TIIs-3 15  Semideséert alkali flats_________ 28
affected, O to 1 percent slopes.
Ar Antelope Springs silt loam, overwashed, moderately atkali 39 IVs-3 16 Semidesert alkali flats________. 28
affected, 0 to 1 percent slopes.
Be Berent loamy fine sand, 0 to 2 percent slopes_.___________ 40 IIIs-1 15  Semidesert sandy loam________ 21
Bf Beryl very fine sandy loam, 0 to 1 percent slopes__________ 40 IIs-3 14 Scemidesert limy flats__.__ ... 28
Bo Beryl very fine sandy loam, overwashed, 0 to 1 percent 41 IIs-3 14 Semidesert limy. flats______.._. 28
slopes.
Br Beryl very fine sandy loam, strongly saline-alkali affected, 0 41  IVs—4 16  Semidesert alkali flats____.____ 28
to 1 percent slopes.
Bs Beryl very fine sandy loam, strongly saline-alkali affected, 41 IVs—4 16  Semidesert atkali flats_________ 28
hummocky, 0 to 1 percent slopes.
Bt Beryl soils-Dune land association________________________ 41 1Vs—4 16 Semidesert alkali flats..__._.___ 28
Bu Bullion silty clay loam, 0 to 1 percent slopes_.___-.....--- 42 IIIs-3 15  Semidesert alkali flats_________ 28
Ce Crestline fine sandy loam, 0 to 3 percent slopes. . __.___--_ 42 IIs-2 14  Semidesert sandy loam.__._____ 21
Cg Crestline fine sandy loam, gravelly substratum, 0 to 1 percent 43  TIIs-1 15  Semidesert sandy loam.________ 21
slopes.
Da Dixie loam, 0 to 2 percent slopes. - . . 44  IIIs-2 15  Semidesert limy loam_________ 21
Dg Dixie gravelly loam, 0 to 3 pereent slopes_ ... 44 TIIs-2 15  Semidesert limy loam_________ 21
Dk Dixie stony loam, 2 to 5 percent slopes_ _ _ _ o 4 Semidesert limy loam_________ 21
Dt Dixie very stony loam, 2 to 7 percent slopes_ ... .. _.._._ 4 ________ Semidesert stony loam. _______ 25
Du Dune land . - o oo 44  VIII e
Ec Fiscalante fine sandy loam, 0 to 1 percent slopes______ ... 45  Ils-4 14 Semidesert limy flats___._..___ 28
Ee Tscalante fine sandy loam, eroded, 0 to 1 percent slopes.... 46  Ills-4 15  Semidesert limy flats____...___ 28
Eh Escalante fine sandy loam, hummocky, 0 to 1 percent slopes. 45 IIIs—4 15 Semidesert limy flats_.________ 28
Eo Escalante fine sandy loam, overwashed, 0 to 1 percent slopes. 46 IIs—4 14 Semidesert limy flats_______.__ 28
Er Tscalante very fine sandy loam, 0 to 1 percent slopes_ ... 45 IIs-4 14  Semidesert limy flats__________ 28
Es Esclalante very fine sandy loam, overwashed, 0 to 1 percent 45  IIs-4 14 Semidesert limy flats_._____.___ 28
slopes.
Et Escalante silt loam, overwashed, 0 to 1 percent slopes_ . - -~ 46  IIs—4 14  Semidesert limy flats__________ 28
Ey Escalante-Heist fine sandy loams, 0 to 1 percent slopes.... 46  Ils—4 14  Semidesert limy flats__________ 28
Ge Genola loam, 0 to 2 percent slopes. . _ ... ___________ 46 Ile-1 13 Semidesert loam___.______.____ 20
Gs Genola loam, slightly alkali affected, O to 1 percent slopes__ 47  IIs-3 14  Semidesert loam______________ 20
Hf Heist fine sandy loam, 0 to 3 percent slopes_ - ____________ 47 IIs-2 14  Semidesert sandy loam________ 21
Mf Modena fine sandy loam, 0 to 3 pereent slopes__ ... 48  IIs-2 14 Semidesert sandy loam________ 21
Mo Modena silt loam, overwashed, 0 to 1 percent slopes___-- .- 48  IIs-2 14  Semidesert sandy loam________ 21
Ms Mosida fine sandy loam, 0 to 1 percent slopes______._.____ 49  IIs-2 14 Semidescrt sandy loam._..___.. 21
Mt Musinia silty elay loam, 0 to 1 percent slopes_ . _ ___..__.- -- 49 IIs-1 13 Semidesert loam_._.___.______ 20
Na Navajo silty clay, moderately alkali affected, 0 to 1 percent 49 ________ Semidesert alkali flats______._. 28
slopes.
Ne NeOIS sandy loam, 0 to 3 percent slopes_.__._-____.___._- 49  IVs-2 16 Semidesert shallow hardpan.__. 26
Nh Neola sandy loam, hummocky, 0 to 5 percent slopes____.__ 50 ... Semidesert shallow hardpan___. 26
Nk Neola stony sandy loam, 2 to 7 percent slopes________. .. B0 Lo __ Semidesert, shallow hardpan___. 26
Nm Neola sandy loam-Sevy sandy clay loam, 0 to 2 percent 50 _ {Semidesert limy loam._________ 21
IVs-2 16 .
slopes. Semidesert shallow hardpan..__ 26
Nr Newecastle gravelly loam, 2 to 7 percent slopes__________.. 50 IVs-1 16 Semidesert gravelly loam_.____ 22
Ny Newecastle stony loam, 2 to 12 percent slopes._ .. ___._-__- 51 ... Semidesert, gravelly loam______ 22
Pc Tomas silt loam, 0 to 1 percent slopes____ .. .- 54 Ilc-1 14  Semidesert loam_____________ 20
Py Playas. - oo emmem e 51 VIIT e 20
Re Redfield loam, 0 to 2 percent slopes___ .- 51  Ile-1 13 Semidesert loam___.___._._._.__. 20
Rf Redfield silt loam, 0 to 1 percent slopes...._______.___.__. 51  Ile-1 14  Semidesert loam._____________ 20
Rk Red Rock silt loam, 0 to 1 percent slopes. (... 52  Ile~1 14  Semidesert loam_..___________ 20
Rw Riverwash _ _ . oo iemeo 52 VIIT o
Ry Rough broken and stony land . . ________ 52 VIII oL -
Se Sevy sandy clay loam, 0 to 2 percent slopes. . ... __.__ 52  ITIs-2 15  Semidesert limy loam.________ 21
Ta Terrace €8CArPMENES v — oo o cmmc oo e e - [53: Semidesert stony loam_ ___.___ 25
Te Timpahute sandy loam, 0 to 2 percent slopes._____._.___ 53  IIls-2 15  Semidesert limy loam._________ 21
Tg Timpahute gravelly sandy loam, 0 to 3 percent slopes. .- -- 54 IIIs-2 15  Semidesert limy loam_________ 21

Ts Timpahute stony sandy loam, 2 to 5 percent slopes_____.-. 54 __.___.__ Semidesert limy loam_______._. 21
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Mapping unit

Timpahute very stony sandy loam, 2 to 7 percent slopes__.

Tours silty clay loam, 0 to 1 percent slopes.__.___.._____.

Uvada loam, 0 to 2 percent slopes___. .. ____.___.___

Uvada silt loam, 0 to 1 percent slopes_ _ _ . _ . ______.__._____

Uvada silt loam, overwashed, 0 to 1 percent slopes__..____.

Uvada and Antelope Springs soils, 0 to 1 percent slopes.._-

Uvada and Antelope Springs soils, hummocky, 0 to 1 per-
cent slopes.

Uv?da, Antelope Springs, and Crestline soils, 0 to 1 percent
slopes.

Uvada, Antelope Springs, and Heist soils, 0 to 1 percent
slopes.

Uvada soils-Dune land association

Page

57

Capability

unit

Page

13

Range site

Semidesert stony loam _ .. _____
Semidesert loam._____________
Semidesert alkali flats__.__-___

Semidesert alkal
Semidesert alkal

iflats______.._
iflats .. ____

Semidesert alkali flats___ . __._
Semidesert alkali flats__.__.____

Semidesert alkal

iflats___-_.___

Semidesert alkali flats_________

Semidesert alkali flats__.______

Semidesert, loam

75
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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